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PREF ACE. 

T11E ol~j(•ct of this work is, as its title indicate~, to furni~h, in ns ron· 

ci:::;c a nrn.nncr as m:ly be compatible "ith cJcarnc!<~, a. COll(kllt'C'cl but 

COlllJll'L'hensivc dc:-icription of the )fodcs of Practice now generally 

employed in the treatment of ~urgical ~\ffection~, "ith a pla in cxpo:-iition 

of the PrinC'ipk:::; upou which those modes of practice al'<' lm~cil. 

[u carrying out thiii object to the bc~t of his ability, it Jrn:-; bccu, of 

<"our:-:c, nt.·cr::: ... arr for the author to have regard to tlw \"it·w:-o of other 
~urgcout", in both this and other countries, nnd he ha!-i not hc:-;itated, 

th<.'reforc1 to :wail him:oclf' frC'ely of the bhor::i both of ~y . ..;t{'l)mtic writrrs 

and of tlrn::ie who lrn\·e illu:;tratcd particular department:-; of . ..;urgery 

by monographs and special treatises. In making U!-iC of thr work of 

other::;, the authol' ha1'1 endenvored, in eYcry in)"tanct\ to giYc duC' rrcdit 
fol' what he has bmTo\H'd, and, ~hould the proper aeknowltdgnll'ni have 

been in a ny C:l1'C unfortuun.tC'ly neglcctc<l, hl'rcby ht>g:; the reruler to 
hclicv(' thnt the mni:--:-:ion hns been entire ly unintentional. 

In re,·i~ing his work for a third edition, the author has :-;pured no 

pains to 1·endt'r it worthy of a continuance of the fayor \\ith whkh it hao 

heretofore been recei\•ed, by incorporating in it an account of the more 

important recent ob:-ernltion:s in F-iurgical ~cience, and of ~uch no\•clt ics 

in F-iurgical Practin• a:; hnvc seemed to him to be renlly impro\•emrnbi 

and hy mnkin.ir :-uch changes ns ha\'C beC'n ::;uggc:.tC'cl to him by enlarged 

per~onal cxpC'ri{'llCC n:-; a ('linical Teacher and Ho::;pital ~urgcou. 

The ~(·ncral :1nangemcnt of the Yolume j,.. the ~amc a~ in the previous 

edition=-; cwry part h::i:-: been carefully re,·i:::ed, and, though a con~id

C'rahle amount of nrw nrntcrial ha:; been nddcd, yet by judiciou:-; typo

graphical thangc:;; and by a. modification in the nrrnngcmcnt of the Index, 

:-:o much spac • hn:-- heen gnincd that the number of' pages is hut :;lightly 

incrrn:-;ed. 



vi 

The ::;erics of illustrations has been further improved by the introduc· 
tion of a number of original cuts, chiefly from photographs of patients, 
and from drawings by the author's friend and former pupil, Dr. ,J. ~I. 

Taylor. In the case of the 5elected cuts, their original source has been 
ind icated in every iu:)t;mcc in which this could be a::;certained . 

Iu concluding his work, the author ventures to cxpre5s a hope that, in 
its present form, his volume, though necessarily compendious in its mode 
of deal ing with many r.;ubjects, may be considered as aflbrding upon the 
whole a not unsatisfactory representation of Modern Surgery. 

2000 w~:sT D•:LANceY P1.AcE, 

PUIL.ADEl,J'HIA, .AuguBf1 1882. 
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ADDENDA. 

"r mu~ thc!'lc sheets have been pas.sing through tlrn press, an cl since page 152 
was 1wintcd, Prof. J ... istcr has, through his assistant, l\Jr. ,V, ,V. Cheyne {.Anti
septic Suq:.~ery, its I>rinciples, Practice, llistory, and Hcsults. By "'· "'atson 
Cheyne, ThJ.B. 1 F.H.C.S., etc. London, 1882), at last responded to the repeated 
challenges of other British surgeons1 by publishing, in more or less detail, statis
tics of his practice for the last ten years, together with a very larg-c number of 
figurcs

1 
chiefly dcri\·c<l from German sources, 8howing the results of the Anfo.;ep

tic )lcthod in the hands of other operators. I ham examined l\Ir. Uhcyne's tables 
with a l!rcat deal of interciit, but do not find that the rc::mlts there rcconlc<l arc 
better than tho~e whie;h arc habitually obtained 1 in this country at lea!"t, by care· 
ful surgeons who do not adopt the Anti:;eptic System. The statisti(':S from Ger
man surgeon:-; do not embrace sufficient details to make them of much rnluc for 
compari:;on with tho:;c of other 01)erators1 but they certainly i-how an improYcment 
oYcr the rather fri.zhtful mortality from 011era.tions which :;ccms to haxc formerly 
JffCYailc<l in German hospitak 'Yhether1 howcnr, this irnJlrOYement is solely 
due to the adoJJtion of J ... isteri~m, cannot, it seems to me, be decided from the 
facts which han~ thus far Leen published. 

A twenty-sceond ca:;e of ligation of the innorninate artery is to be added to tho~e 
tabulated on page 571, tl1e operator being l\Ir. "r· 'l'homi-:011 1 of the Uic:hmond 
Ilo:-pital, DuLlin. The ligature employed was that made from the aorta of the 
ox 1 af.I advi:;c<l by Mr. Barwell: the patient died from hemorrhage on tlic forty
~econd day. Additional cases of asoplwgostorny have been reported by )Jr. 
B.ccYC:; and l\Ir. Holmes, and one of C1-sophagotomy (for forei.u:n body) by l\Ir. 
Spanton. Additional r1asli'ostomics h<wc been recorded by scvern.I !:'urgcon~, in
c:lm.ling Kni, Fowler {of Brooklyn), Langton, Yin<.:eut Jac:bon, and i)Ja<:Corrnac. 
Tait, (;ul\in,!.!Wurth, and Eldert haYe recorded ncplm:ctomies, and Fowler {of 
Bath) a 11rpli1·otomy for pyo-11rphrosis. Rydyµ-icr i:s credited {by a writer in the 
Gazrtte .MMicale de Paris) with a second (fatal) case of <~rlirpation nf the vylo1·us, 
;.md another pyloric ga4rec:tomy (sucrcs:-.f'ul) is attributed to Yan l\:lccf, of Be1-
,l!ium. '!'his case, with Tait':-; and Elder':-; nephrectomics, and ~JaeCormae's 
gastro:-;tomy. is to be added to the list of succ:e~ful operations in ah1luminal sur
gery. I-Iolmc:;'s1 Rpanton's1 Langton's1 and both the l"uwlcr:s' cases arc known 
to ha,·c terminated fatally. 



THE PRINCIPLES ~\.ND PR~~CTIOE 

SURGE RY. 

T11 E wor1l 1'-..'11ry<'1·y, or Chil'lll',fje1·y, as i t was formt·1·\y writt<>n, i::.; clC'rincl 
from lhl' lwo (:rl'ek words xn11 ( thC' hand) and lp;m· (a work) . fn it:-; carlic:;t 
and n:uTowr:.;t siµ;nifi('ation, it W~l8 therefore limited to cl'rtain manual opern· 
tion:', whi<'h we a<·cordin~ly tint! that the sw·geon was formerly in the habit 
of c>xt•cutin~ under the direction and guidance of' the phy;-1i<·i•u1, who was 
con:.;i1lercd n..: o<•tupying a. higher grade in the profo ... _ ... ion, and who took entire 
charge• of, and \nts n· ... pon~ihle for, the managemrnt of the t·on~titutionnl 
condition of' tlu.• patient. 111 the modern application of the t<•rm, however, 
~ur~ery ('111hr:H:l':-i a for wider field; and hence lhe divi:-:ion adoptrd in Fr:lll('t:', 
into inH·rnal and C'Xtl'rnnl patholog)·, is in ~omc rc:-;pe('b preforahle to that 
into Tll('dicinc and :-ourgery, which i:s hab itually U::'ecl in England :tnd in thil"i 
country. 

The ·('011:0idl'ration of Hlr~i ca l atfoctions naturally divide~ it:-;cJf into the 
di:-:cu:-::-;iun of (l) Hurgieal Injuries, :rnd ( 2) f-'urgical Di:-i.('a:-:e~. Thc:-:e "ill 
therefore form t Ju.' topic:s of the principal d ivi)o': ions of' thit' work. As, how· 

~,\~ :: ' t~ :~(' ('<~:~~~~: ~<\(1111:1 i ~~1 :~~:~~:;~t l;t';~~:·,:11111~~~~~1:ic~i~:1l~~c/111 ~;~ 11:11~~a~~::~. i; ::~~~·~~~ 
;~~a~:J11;~~.~~1<;~:~~·t:~1 ·~0~11:1i:11~ :~)~1h~!~c~~lf~l~~s e~l~~:~ii~~!1p~:~1~~~: ~;;.:~f~\~~!~1;~·,·ii~~i:!:! 
of the :-;uhje('t; more e:0peeially a:-: without defi11ite i<len:-: a:-. to the coun;e an<l 
treatment c,f iufla111111at ion, the :otuclent ('an scarcely hope to 1n1rl"llC his further 
in,·e:;tigation~ into ~urgical ~deuce with either pll·a~urc or profit. 

It will likcwi.o:e he con\·cnient, in this introductory portion of the work, to 
con~idcr the ~ul~jrct:; of operntions in general and the use of irna':-thctic·;;;, 
top:etht'r with the le~:ocr nrnnipu lations usually cla8:"Cd :\!' hclon.ging to minor 
sur;.rer,\', and the rnriou:-; :1mputations, which arc applicahlc to !'O 111a11y tlif'.. 
forent l<.·~io ns and morhid c:ondition:5, ns to entitle them to he hmked upon 
rather as a. part ofgcnend than of special surgery. 

C II AP'rER I. 

INFLAMMATION. 
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succcssh·c ly dwelt upon; but it will be better, in the fir:-;t plac·<'t to examine 
briefly into what i ~ known of its nature and pathologieal phenomena. 

PATllOLOOY OF biFL.\)DL\TIOX. 

Inflammation was fornl(>rly oonsidcred a~ a di:-:ea!:'e, an entity, a :-:omething 
superadded to the natural condition of the part. This Yicw is now almo:-t 
uni\'ersal1y abandoned, and author~, though diflCring aR to the proper txpla
nation to be gin•n of many of the phenomena of inflammation, arc, I thmk, 
generally agreed that those phenomena are mere modifications of the phe
nomena. of uatural, textural life. These changes, which arc always d ue to 
the action of an initant, no matter whence dcri\·e<l, may be obRcrved a:; 
affecting t he phenomena. respectively of function, nutrition, nnd for mation, 
and in <'ac h the chang<'s arc primarily in the direction of exce~~. 

Changes of Function.-Thus, as r egards ftmcfion, the first effect of an 
irritant upon mu~eular fibre is to produce contraction (an in('rcascd func
tional activity), fo llowed hy nutritive changes, :rnd1 pos:-:;ibly, the formation 
of new material, pu!-5, etc. lrritation i1H'ohiing a ncrvr of ~pc(' i al :;C'nse will 

' similarl y be attrndcd in the fir:;t place by functional di:.:turhancc::', fla::.hc::-- of 
light :.uld photophobia in the case of the optic, and t inui tul'i aurium and 
increased !lens i t i vt' IH.'~S to sound in t he case of' the aud itory ncr\'e. The 

:~~~~~~~~~0 1;\1~:~~i:~1~:~1·i t~~~~ ,~j~ )~ ~1~~~~~}~~feft 1b~d i ;~·~~·1~ai~:,c111:~c:·~~1i1(~1l ~' a ?fl~~lt~~~ 
creased fonctionnl activity may in any case be i:iUcceecled by pernrted or 
dimiu il'ihed action. • 

Changes of Nutrition.-The consideration of the modified phenomena of 
nutrition which arc due to inflammation, brings up the quc::.;t ion of' the !5-hare 

!~~~~11 ~1:;i1~h~ 1~~~~n~i1~;~ oi£~bfi~:f~::1 ~:~~ i;~~s;:~~!( i 11p:/11·~ l:'·~~~·::a~~1<~1,\~·nc:~ 6t~~:~~ 
tl1e size of its bloodvefl.sels il'i g reater than in correspond ing uninfl amed ~true-

~1t~~·~~~ ~~ai~~ ~~J~~~,~~1tri~~1~~ 1~:~~·:, :~1eetl1 ctl~cb~~:1~:~tfo1~1~1:·~·l;:c~~~~11~~:l~ :: >,•.~~tf~~~ 
tions, all the phenflmcna of inflammation shou ld have been attributed (n~ 
was the ca~e for mauy Y('ar:s) to what was called au "altered atti\'ity of the 
hloodvcs:;cls." Modern pathology has, however, ~hown t hat nutrition and 
formation are clue to l'l'l l-artion, and that the office of' the bloodvct".-.els is 
purely that of a ~e rnmt, to bring new material, and to re rno\'e that which is 
effete and u~elc.-.~ . 

lfypermnia.-,Yhile, as has been said, the quantity of hlood is iiwrcal'.'ecl 

~~:~s:~:~~s '\1:1iZ1~~1::ei,11<~:1 ~fy~~'e1~;,;i~a~vil~ i~!~:h1~e~~~~~~~i1~;~l ~~~~~ .~~r~f..e~so :~ : ~ ~:~~~ 
way co1rnected with, inflammation. A ~implf' rcforcnte to any of the ('reC
tile tir.isues of the body will suffice to illu~trate this point. ~\ gflin, there may 
be a true h1tPl'1'Ccmir1, dependent on purely mechanical ('au.-.eti, i-.uch as tl;c 
application of' a tiµ:ht bandage, the pre::-sure of a tumor prc"cntinp: the return 
of venous hlood from n part, or a diminution of the naturnl ela:.:ticity of the 
walls of the hloodve:-::::cl~ themsel\'es, not au unfrcquent cointidPnce. of t he 
general lo:-:.s of tone which uRually attends advnncing age. The:--e form~ of 
hyperremi:11 wh ich are alw:iys vassive and due to mc('hauical tauscs, arc 
properly dc~ i µ;natcd by t he term Conge.~tion, which rnight W<'ll he re.-.crvC'd 
for thcrR' conditions; the form of hyper re mia which 111auy writCI°ti have called 
Active l'onge.-:tion being more conveniently distinguii:ihe(I by the name Ji'lu.r
ion (a term used by Billroth), or Determination. 
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:~~~l~iiJ{':;~~~~:~~~f~f 0~1~i~~!:~~~:~;~~~r~:?~~1nj~~,'.i::i~t~i~~::~ 
prcvcntPd from running into ab~olute inflammation of the part. "'hi le de
termination ha,. hrt·n :-:poken of as an acti,·e condition, it j:-; not to be looked 

~l);''i\1~i~,:~1~;~~~~:~.;:\)1~<l~:e:~~1~~~~ii~~~t~~~ ~!l~~~~~~:f1~~,e;h~.1~~i.<·h.~~c~~~;.1~t;::~1~th:~: 
well put it, ".._\_ part docs not inflame because it recein~ more blood. It 
rCC'l·ives more hlood bccau~c it is inflamed." 

The n-,.~cl:-o of an inflamed part are then enlarged. \\"'hcthcr this enlarge
mrnt i~ primary or not, has been doubted. _\~we ha\'e ~een that lhe first 
eftCct of an irritant i::' to increase functional actidt,·, and as. ('nnfrt1C'lion i:-; 
the rnnnifo:-.tation of' functional activity proper to tlle ve~:sel!) in a :state of 
health, it would be natural to infer that the prinmry effect would he conlrac
tion. ,\~ :t mattrr of oh:-:.en-ntion, it is found that the condition varies aceord
ing to the nature of the irritant employed, and, a:-; F. Darwin suggest8, may 
cleprnd upon whdht•r the inhibitory or constrictor fibre~ of the vnso·motor 

:~et~1~~;, ~~::~. 1~o;;,~lf~~t~~- qu\~~~\~~1 \~,~tni~1:1~~~~\~''Kr~,~~i~~~:c\~ c~i~~~!i~~:~~~ :.1: 
rC'~nrd~ tlw arteri<.~ and vein:::, has been a matter of common ob;-;crrntion 
from Llw days nf Hunter to our own, and as rep;ards the capillarie:o it ha~ 
been n'j)l'all'flly C':4ablil:'hed by the now cla5::;ieal microscopic oh!"et·rntion~ of 
thC' wl'h nf the frog's foot or hat's winµ;. Xot only arc the arterici:; dih1tcd in 
intlammatiun, thu::; admitting more blood, but they become elongated and 
tortuom•; tlH'f ha,·<.' abo been ohsened to bt'comC pouched at1>oinl:::, pre
i-e11ti11~ at 'lifH.·rc•nt parts of their walls aneuri:mml or fu~ifOrm dilatation5. 
Th<' red c·orpu:o::el(·..; <lf' the blood likewi~e find th('ir way iuto YC::;~els whiC'h 
in the unintlamc.·d ~tale were too narrow to admit of their entranC'C. 

~lore blond i;-; hrou{!'ht to an inflamed part than the !-i:llllt' part would rC'· 
c·t1i\·t• in hl'ulth, l\ll(l more blood is likewi~e carried flu·o11yh it \\hen inflamrd 
than when hralthy. Thi~ was shown by an experimrnt of Lawrence, <lraw
ing blood from hot.Ii nrms of a patient who had a whitlow 011 one !mud and 
1101 011 tlw otlwr. "'ith regard to the immediate cause of the hypcr:umia. of 
inflammati1m, it would appear to be due to an increa::cd attraction exerted 
hy tbt• ti:<:•UC':i of' the inflamed part upon the blood circulating within its 
minute ve;-;~t·ls. Thi~ thl"ory, the germ of which nrny be fonnd in the writ
ing:; of' Ila Iler, ~ccms more consonant "ith what is known of the le:rlu1·al 
change:; whit-h OC'Cur in inflammation than either the now rxploded Yiew of' 
an increa.:-;ed activity of the \res::;els thewsekes, or the notion of a. l'is a tergo 
which would mnkc• the hypcrremia due to increase of the heart's action, an 
inc:rea~e ''hieh, as we ::;.hall sec hereafter, is rather au ettCct than a tau:sc of 
the inflammatory proee:-:~. 

Blood d11111y1·.'f.-Be::;idc the changes which are observed in the blood· 
n~;-;~cl~. in the euur:ie of inflammation, the blood it~elf urnlNgoes certain 
alteration~. 

The red ('01'jH1,"f('ff'."f adhere together by their flat surfo('<':o, forming aggre
gatinm; or (')u:-;tcr~, and tend to produce the stagnation whic·h is ob!'lerved in 
the t·n.pill:iry circulation under the microscope. In the later ~tap;cs of in· 
flam111atio11, tlll' 11u111her of re<l corpuscles falls con~iderably hclow the nor
mal 8landard. 

The whift' 1'01p1Mcfe."f appear to be increased in number in the bloo<l of' au 
inflamed part. It i~, however, doubtful whether this increase he absolute or 
only n•btin', l11C' numlwr of red corpuscle5, !l'i has been i::c.·cn, rapidl_v dimin
ishi.ng a:-; the inflnmmation continues. The white corpu:sclcs udhcrc to the 
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sidC's of thC' vr.":-:C'l)'o;, and thus further incren~c the trndeney to ~tagnation of' 
the circulatinl! fluid . . . . . 

The proportion of fibrin in the blood is notabh' incrra~cd 111 111fl:1111nmt1on. 
It is r:-timukd hr ~\.iHlral and Garnrret that it::.' proportion may ri~l' from ~J 
in 1000 parb to '10 per 1000. The albumen and .~att.~ of the blood :ire toome
what rcducC'd in amount, and the proportion of il'((il'r somewhnt mcrcascd 
h_v the inflammatory procc::s. . . . . 

Owinl! to th<' ehangr)'o\ in the con.:;titution of the blood Ill mftan11nnt10n, IL'\ 
mode of f'Ollf/ld(/fion difl(>r;-: from that of blood in the_> normnl :-;t:ltt'. The tl'rt1<

.-:r1111entum or clot form:-; more slowly than in health, and .1s smaller and 

~~ 1~~~1,~~~~11uf. 1);;~:-;~·~·~1l'~~1·i>~~~~l~~ 0:i~1~~~ ~~c c~:#i~~~:~1:/~,~1 ~f1 (~1~!1f1:~:.~·1~·c:~:~;l ,~.f11:~~ 
corpusclrs to take plaec before the proccs~ of clott ing i:-; completed, and tlus 
giYC's ris<'tothc peculiar appearance which is known ns the b1~U.i1coaf . This 
buf!\' or fihri11011s coat is somewhat contracted aucl elevated at the sides, and 
dcp~·c~sc<l in thC' centre, whence the clot of inflammatory blood is ~aid to be 
c1gJpcd. 

Ofhf'1' 11utriti1•e l'llrw9t.-..-The modifications of the phenomena of nutrition 
due to inflammation arc not confined to the blood and blood Ye~~(+•. Impor· 
tnnt chang-<'s take place in the parenchymatous til'~uc:::., and it i:-; intlc('(i in 
these that, arcor<lin~ to Yirchow, the first manifestations of the inflammatory 
procc.:<:-; arc to be traced. 

The parcnchymatou:-; til'.:ues become 8wollcn, thri swdling- bcin~, accortling 
to Virchow, due to the fact thnt the cells of the part become enlarged, throuµ-h 
the absorption of new material; this power of taking up an incrl'a.:-;ccl quan
tity of material i:->, arc•orcling to the doctrines of the t"cllnlar pathology, inhc· 
rent in the trlb thcmR-ciYes, nnd not dependent upon any prcdou~ly e::tab
li:ohed modificat ion in the \':lScul::ir or 1H:n·ous state of the part. ,.\ccorcliug 
to Bill rnth, hoW('\'Cr, the firl't step is a clit<tent ion and increa~cd prr~~ure in 
the capillarir:-i, a larger <1unntity of blood plasma than in the normnl stntc 
thus pa::-~ing into the surrounding fo~::mes, the swelling of which is therefore 
only a secondary phenomrnon. 

111t~}>11~/~::~~c~~:.ti~~~\ci;) i ~ ef~~:~' ~f ~~~A~~~s at~1:i~~2~,~ J~1~i1~1 ii~ c~~~;:I i ~:1f~r~~ ~:~ 1~~ 
the scope of thi:-i work to con~idcr, react in time upon both bloodYesscls and 

:::'~{'.~~~~~~'.ll~f-,"{ii;;';~,~~~·~1'.',~tk';~~~~'~,t~~,~~·1~;:11~~c,1;r'.:;,~~;~1;;::1'.f.1::~~'::;~;0;;~ 
CO!l\'Pnirntly d(•:->ignntPd ns lcmpomry hypertrophy, together with the aceom· 
pnnying- yn:-;<•tilar and m•rvous chnnges, corre::"pond to whut will be hereafter 
~puken of a:-; the .fir.-:t .-.tagc of inflammation. 

Formative Changes; Lymph and Pus.-Thc third ~C'ric·:-> of' chancres 

!~:;11~i~l~
1

~'.:i:::;'.{~:~~::\~l,·~l:'i1i:~:~~~;1:.~~::ir~~'.~
0

~{~{i:":~i'~;~~~;;l~;t~:'.~11:;ii~~: 
to twenty.four hours after the commencement of the mHamnrntion, shows 
tl~c part to he fi_lkd with a large 11umbc1: of cell:-, about :! '5\ro of an inch in 
dmmetcr, ~phrnral or ncarl~· ~o, pelluc1d, nnd col orler-~ or grayi;o;lHrhite. 
The orig-in of thel'C cPlls, which are commonly callC'd lymph rt:llii or eor· 
1nw·{e.'I, and which form tbc corpuscular element of what is known as in
jlammftfor.1; f.11111pli1 cannot be said lo be po~itiYcly determined. The doctrine 
which \\:I~ geuC'mlly rrceh·cd a fow year:-; ago, and which tauµ;ht that the 
lymph corpu:-;clc!:i rc:-1ultcd from muleculur aggregation, in a substnnce QX

udcd from the bloodvcsse1s in a fluid condition and subllcqucntly coagulated, 
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i~ now almo:-:t uni,·er~ally abandoned; and the three thC'orirs which at preto· 
ent rhietly cliddc the :-uffrap:rs of pathologists :ne, (1) \'irchow·~. "hieh 
look,. upon tlu .. • nrw ct'llulnr element:; as the rC'sull of prolifi.•nttion 1 of' pre· 
exi:.;tin~ l't•JI,.:; (2) Cohnheim's, which regards the cells of inflammatory 
lymph a:-: i1lcntical with the white blood rorpu,.cle!-i nnd cell!-i found in th'! 
lymphatic n-:o,.:eJ~: a,. j4Jentical, in fact, with the 11·w1dt 1·i11g cell.'1 2 whid1 
lh·cklin~hau,.C'n has dc:-:cribed as. existing- in connedion with the ordinary 
<·nnnrctiYe·ti,.,.,uc rorpuscles; and (:3 ) Rtriekrr':::., whieh a,.cril1t:::. the nc.1w cells 
to a rl'lroi:rn1.dc metamorpho:sis of tbsue, in 
whi('h the part rrturns to the embryonic con· }"10. I. 
dition i the ba~i:-; 1'uh:--tance it::'elf: as well as 
tlw previously exist ing C'ells, thus takiup; a 
8hart• in tlw new production.~ InfiammalM.tJ 
(11111ph, m; ordinarily oh$<.'n·cd by the surgeon, 
it.; a yt'llowil'. 11 or µ;ray ish·white1 ~cmi·solid ~uh· 
:-tanec, whi('h is somewhat elastic aud semi· 
tran~pan•nt, l'f'~C'mblinK a ~ood deal the but(r 
coat of an infl:u11matory clot. Chemicctlly, it 
con~ir-:t:o. of fibrin with an admixture of oilv 
:trnl ~:d in t· matters,~ while when cxaminc;I 
mirto.~l·opirally, it i~ found to contain tibrihsJ 
and ('Orpu~d(·~ (which ha\·c already been re· CorpuM: l c~ :md fibm cnh in 1cccnl 
fcrrcd to), in varyin~ proportion. The fibril- lymph. (11F::<'MT.) 

;;;':':~ES1Fi:~'i::f.
1

1~~::'.~~~~:~~,~~~;:~;-::~i!~,r "~~~~f,:~,;:-;'':\,,;:'011~~~1;; 1;~"~·~ 
inflammation an ('xudation from the capillaric . ..:: into th(' :-u1Tou1uling ti:--:-;nl', 
ii;, a:-1 we ha Ye already :-;ccn, in accordance \Yi th the dodrirn.·~ of Billroth and 
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other modem German pathologi~ts; and it i~ to thi!'I. exudation that the 
drnrac.:tcri:-stic succu lence of inflamed parts is <luc. lt cannot, h'.ml'YCr, I 
think, be considered as established that this exudation takes any direct part 
in the formation of lymph. A ccording to Billroth, during ~he aC'tiYC cell
wandering which h:1s been described as taking place. in a~1 mfl~tllll'(~ part, 
the filamentary intcrccl lular substance of the connectIYC l t!'~ue 1t!'clf grad
ually changes to a homogencou::::., gelat inous sub!'trmcc.1 Ilem:c it woul<l 
a ppear not improbable that both element~ of inflarnmatmJ lymph. may 
originate in pre-ex i:sting st ructures1 the corpuscular from an mcrcu~c m ~he 
number of wandering cells, from proliferation of the ordinary <"onnyC't1ve 
fo•Rue cell::;, or from both sources, as well a:-. from a return of the h:i::;1s ~ub
stnnce to an embryonic condition, and the fibrillous element uleo from a 
trtm8formation of the intercellular substance. 

L ymph is said to be absol'bed, to be developed in to new ti~s u P, or to undergo 
various forms of degenemtiou. In some cm:ie::; where absorption of lym ph is 
~upposed to have taken pia('C, it is probable that the true patholog-ica l <'Oll
dition has been rnt lu?r the trmporary hypertrophy before referred to, due to 
the nutritive chang<':'i introduced by inflammation, without any lymph having 
b<?cu really produ('ed. There can be no douht, howe\·e r, thnt lymph tnn 
actually di::;appcar hy a proce:o;s which may he properly called ub~orption, 
:ls i8 not unfrequently ~ecn in ca~es of iritis. "\\rhen lymph i;:; ab~orbed, the 
lymph corpuscles may be g radually utilized in the normal nutrition of the 

Fw. 2. 

... 

part, being converted into ordinary con
nective-tissue corpu~cles, or may posRihly 
resume their migratory habits ~rnd re-enter 
the circulation. Iu the del'dopmf'l1t of 
l:·mph into new tis~ue, it pa ... ~e:; thrnugh 
the fibro-cellular conditiou, beyond which, 
indeed, it frequently does not a1lrnnce. 1t 
b this material whic·h conf'titute)ol the ad
hesions, bands, et<-., which are ~o frequently 
met with after the inflammatory proce~s 
has subsided. Lymph that uudcrgoes de
velopment becomes vascular; new vc:-:sels 

~,;J~~'l:~ i ~h! \:~1~~~~~11;~:~t~ ~ ~i1~i~:~~~~\~ 7171 ~~~'.~~~ 
<·ircu lation is ('arr iccl on. Tt is ~o~cc,~l~~l~a~~u~~~ft1\·~~\:~:-~1~1~1J~e;~·l~i1~·~~ pti~~~ 
duetion of nen·e-fihre:o: takes place in l:·mph that hi'is become dcn:loped 
into new ti;-;,..ue. The lymph corpuscles during the proce~s of de\'elopment 
pa ... s through the forms whicl1 ha,·e been variou!"ly <lci;;;ignated at:i plm4ic crll.~, 
fibro -cell8,fibro-p/a8fic 01· caudate cell.'1, etc. (Hee P ig. 2). 

Lymph may undergo var ious forms of clcgc11rmfio11, a:: the cakarcou::, 
fatty, or g ranular (~ Ill' ckgenera.tcd lymph cells forming the Ro-ea ll ('(I granule. 
or granular cell :;.1 rnflan111rntory g lobules, etc.); it may become the !<eat of 

\~~~~~1~111~~;~e~e~f~>~~tt~1~,n:·i~~-~:lrposed to the air, may form ~hrin• ll ei l and 

Fi'i-ially (afre~1uentcha ~1 µ:c), lymph. may he t1:an~fo1:m e1 l <lirC'<.'tly i11to pu.'{; the 
.<.1rcon<_l .~laf!e of rnJ!(1m~mtfion, th?t of lymph form:ttwn .U.1f111p~iizatio11 1 lymplw
rr11e.~1/J), then passrng mto the tlw·d .~tar;e, or that of pu:-; formation (/J1/0(/f1/f,<.1i,'i). 

1'11 .~ if'!. a creamy, whitish-yel low fluid , somctim<'s h:wing a gree1;i;h t inge, 

1 Virchownls?1·eferstothisliq11f'faction(as hecnl lsit)oftheintercellulnri::ubHnnce 
of ~·on~ectil"e t1~su.e 1 n!l acco1!1pnnying p:oiif?ration. Htricker 1 ns already remarked, 
mnrntams that, in mflnmmat1on 1 the en tire tissue returns to an embryonic condition. 
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thick, opaque, smooth, and slightly glutinous to the touch, with a faint odor 
and t"li.~htly t"Wceti:"'h taste. It is of \·ariable specific gravity, rnnging from 
1.0~1 to 1.04~ 1 anrl i:-; neutral or slightly alkaline in it-.:. reaction. This 
cle:oi('ription i:-; to be under~too<l as applying to what is called liudtlty or laud
ablt' pus, clcri,·c<l from an ordinary suppurating wound in a pcr:'on of good 
con:-otitution. Be1'idc this form, surgeons speak of ,«iw1iou.s pus (mixed or 
tin.~ed with hluod), ichol'ous pus (when it is thin and arrid), and rnrdy pus 
(when it ('ontain:3 chce:;y-looking flakes). )ftlco-pu.'f and /(fro-p1ts arc of course 
pus mixed rC':-:.pectiYcly with mucus and serum. Clumically, pus contains 
water, albumen, pyine(which appears to be 
almo4 identical with fibrin), fatty matters, Fio. 3. 
an<l !:>alt~. When formed in connect ion 

~~1~1~n~\~~2i1s~~~1~)~~1~t. 1~~~ t ~~:s~l1~~~11~1 lfz1~11~~o~~ ~)@ @ 
phat(' of lime, and ~ I r. Uootc, in Ilolmes's · . \\.. 

4 
a 

~)'!/'!fem<~( 8w·r;r'ry, quot('!:i from a paper by ·~ ~· < <\® e:") 
::c);;;.~;~~:1~~,7':,(i~:;~:'~:,\~:' 1:::~;~ i~~::·:~\~~'. ;IC~2t.' · t 
ing thl' cy:rnur<•t of iron. Ol'(lnge-colored 
pus ha.-> been obscn-cd by Delore, Broca, 
\'t::r!ll'Uil, and other 8Ul"gl'.Oll~.t Pu<;COrpu~cb. fl l<'rnm:i.he:il1hilygranu-

1Jntl('r the microscope, pus is found to ~:ir~;~,w~~:~~- 0/~~~: ::m:b:~;:~c!" w\:~ 
t•on:-;ist of corpuscle:5 floating iu n homo- dilute acetic acid. ,f. From a sinus in bone 
geneous liquid (liquor plui.~). These cor- <necrosis). ... :-.1;8rn1ory pus-corpuscle~ 
pu~clc:-<, whiC'h are variably termed pus (R1Nonmrn.) 

eorpu;;iclc~, pus globules, or pus cells, ha\'C 
a diameter ranginp; from 211

10ith to ~th of :rn inch. They usually con
tain S<'VCral nuclei, which become apparent upon the addition of acetic 
acid. 'Vith these pus corpuscles there arc commonly found granular mut
ter, ~hrcds of fibrin, and di~int<'grated lymph corpu~c:I<':-:.. The above de
:-:cription applies to what must be called dead pu~ cclh;,3 the li11inr1 cells po:-:.
:-:.cssing the power of active amo::-boid movement, and c01TcRpo11di11g in cnry 
respect with the wwulering cellrs already refCrrcd to. 

lt is even more difficu lt to 1;peak po~ith·ely of the orip;in of t11e pus cell 
thau of that of the lymph corpu::;cle. In many ensrs (n:-: in nhsccst'C>s) the 
former seems to originate directly from the latter by a i-.implC' liquefoction 
of the gelatinous intcrcellular substance of lymph (p. :38); but in other 
in~tance:-; lhe pu~ tell appear::; to hnYc a diflbrent source. 

Yirehow and other ob:;cn-cr:-:. belie,·e that pu:' corpu~clc'~ originate from 
rapid proliforntion (lu:ruriation) of connectiYc-ti~sue and other nucleated 

1 Billroth and olhers spenk of blue s1tpp1ll'atio11, r<'Rlllting from the de\'elopment of 

~~~~;;d;·,~~el~~~1Za?1~~~.0~~~1t~ii~s t~:~t r~1~~: ;u~v~~~l~ 1b~~t t~1 ~h~0~?~~'~; 1~:~~'.~;~~~r~c:!i 
al~o be found in the serum of the blood) has been i:'-olnled in a cry!'tulline form by 

::~1~~r~~~~ .ca~~~;_r{:~~c~:~~~~/izi~s i~/~:~!e~·=~ie~~~{i;i~;~~ as~1~1J~l~~~tl;~'~ 1t~,i~~, 
0{1 )\·~~=~ 

dlle to a C'hange in the flnids of the part (true blue suppurntion); (2) that due to the 
llevclopm<'nt of vegelable org:1nisms i and (3) a third ''nriety, which he calls cya110-
chrollis, which he Lelieves to be due to the presence of an unknown substance, and 
which occurs epidemically, and particularly when the atmosphere i~ ch11rged with 
ozone. 

2 The color of or<mge pus is, according to Hobin, due to the presenc~ of hematine 

f~;E~'~:md~i~~~:~~~~:~·~E~ii;~\:~~:;:·£~,~r~·~,~!:~1.~t~~~:.~c'.:~; ;;~i:~"c~;,~~~~ 
.s 1'he nb"CnC'e of glycogen mny, according to Hoppe-Seyler, se1·vc to distinguish 

the pus cell from the lymph corpuscle. (See note top. 3i.) 
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cell:-;1 while Cohnhcim,1 on the other hand , maintain~ thnt the ~ok ?rip:in of 
the pu!I- C'orpuscle i ~ the migration by amcehoid movement of the white blood 

~~5~'.:~~~~~:!.~:~!Y~'.' ~:~i\~~~~~!h~~~~'~'.~ &i:~~,~,'.~'.!:~k~~i~,;:~~,;~·'.,~if5,~;~,i~ 
ma:-<:5e~ of protopla:-:m. '' hich divide into amc:cb1°>id cell~, the~c hcing rnin~led 
with gran ul cR, f.lhred:-; frorn the cell net-work

1 
and portion:; of ti:-,.;uc <fr~riR 

whiC'h lo:'le their co1111eetion with surrounding parts before the :-:uppurative 
proec~s is complet<'d, whil <' Rchiff declare:- that pm;;. cell:-; :ni:-:c hy prolifora
tion of the c1Hlnthc>lial ('ell ~ of the Ye:::sels of' the inflamed part, a catarrhnl 
('Ondition of th e lining coat:; of the vessels tlnrn cau~in~ a true ~uppuration 
in Lhc blood 1 before it~ occurrence in the pa1\·nchymatous ti:;~l\C!'. 

Destructive Changes due to Inflammation.- "'\Y c ha\'C now trnccd in· 
flammati on through its nutritive and forninti,·c chaug<'s, c·onsidering in 
suc(·es:-; ion thr tC'mporary hypertrophy from ccllulnr en largement, and the 
dcvclopmrnt of' lymph and of pus, both form::; of new material derived from 
JH'C'~cxi~ting clement~ in the part inflamed. "'\\,..e have next to coni-.i11er the 
inflammatory prOC'C:"~ as afl€:ctiug already formed tissue in another way1 

namcly, by degeneration or liquefaction . The application of an irritant1 

such as a hlbter, exritC's the inflammatory prnce:-;:-, cau:-;ing- the format i,·c 
r hange:s which htl\'C been de~cribed, to octur beneath the cut icle. But the 
cutide it:-:elf undcq.~ue:-; a change, and is thrown off as effete material , lc·av· 
ing a raw surface or abm.iion. If the irritant act with greater inten~ity (as 
in the rn::.e of n hul'll), the destructi'e effect will be grC'atC'r, the :-:uperficial 
til':i.Ueti being tlmnrn off in larger or sma ller ma!-!:-:t~, nnd an 1dra heing left . 
"'\\rhen the procc!<::; is accompliRhed by the death of vi:-;ihlc particles. it is 
called 1~.lo119hi119 or f!C11lgrcne, and the sepnrnted partR nre callrd .r,lo11gh.~ ; 
"·hen the particle::; thrown off by the destructi,·e action arr indi:-:ting-ui:-:h· 
nhle to the c~·c, the pmccss is called 1tlcemtion. l TJccmt ion and gangrene 
cannot be loo.hd upon a R essential parts of the inflammatory proce:-:'; they 
are indeed often rega rded as termination;;; or effects of inflammation rnther 
tban as thcm~ch·cs part:; of the process in question. 

Pathological Summary.- I.et us now, before en te ring upon the clinical 
study of inflammation, briefly recapitulate what has hl"<'n ~aid as to its 

~:~!~{~?~:~~:a ir::~ll~~'.~~~~t. ,;~;~ t/~~ fttl~: 11~tt~~·~m1~:~~~~~;. 11:~~~1~·~·: ~ i l~~x~<:, ;~~ t:~ 
a:-; regard::; function, nutrition, and formation: in each ca:-;<' the modification 

~~ c~~:~i~~~1c~ i:t'~·t :~:it~~:efiS/~·~;~!0~:-0::~~·~·~~!~~n,~~dr~~·~·:~(~~1~{;';;'.~tl~~:~11;:;;,r1~J::,r,~~= 
n11t1011 or c,·en totnl ahoht1011. Ihe 1wlrlitt•e chaup:cs are i-.hown in an al· 
!cred ~tate of the rn~cular systc~n of t~e part (hypcra~n1 i :1 •. 11ctermination ) ; 
111 an altered :-;tatc of the blood itself; m an altered eond 1t1on of the pnren-

~;r~~~~~~~~)~~~~~'.~~l~~!~~~~~~~~; 
the fro(!', fish, and ti1dpole, that (1) th? migr~tion of white cor puscl<·~ j ,. due not to 

WJ~f :~~~~~:d~i~~J::;~~i;l;E~~f 1~~~~E0i~~t~~~i~,g~~:~~;,~J#:5<~1~1;~~;'.:~~;t 
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c.:hyma (tempornry hypHtrophy); and in a drn.ng-C' a~ regard::- the 1wurntic 
<'OJHlition, whic:h doubtle:-.:' read:5 upon both \'(':",.Cl:-; ri1Hl parcnehyma. The 
fornlflfit•e clnt11.[!C'S con~i1:St in the produrtion of' lymph and of pt11'. Tlwre 

::~:! ~~~)~~h1::) n~a~~~:i'~'t'(j~~~}/:11~f'p~·~~:t:~~~ ~t~~\~.~/~('t~~:;i::r gi:~~l~~:.;~~>in~ th ]'()Wll 
C'1.1~H'AJ. Vrnw OF Jx r LA\DI ATIOX. 

In the cl inical ~trnly of inffammation1 therC' are to he con,.idcrC'd ~lH·cr:;
!'i\'el!· its cau~e:::, it:-i ~.rmptmn~. it::: course, it." tcrminntion,., arnl ih trl'atnu.•nt 
in it." nniou:0; ~tag-e:-; and conditions. 

Causes.-The crtlt•<f'.-r of inflammation may br diYiiletl in to the predi.~
JiO.'lillff, and the e.rrifiny or d1·fNmi11in9 <.·au~c:;;. The prrdi.-;po.-;iny c:1 11 :-;e:-; 
mny h(' i-:aid, in general terms, to be any circum~tanrr~ whieh impair thC' 
gcnC'ml health of an ind ividual, or which render hi8 ti~:-;ues le~s cnpnhlc of' 
n .. • .... i ~tin~ the injuriou/"\ influ C' ll CC'~ to which they may be :;uhjected. Thu)o: the 
\':triou" eornlition:- of a pcr~on'/"\ lifo, the nature and amount of food \\hkh 
lw l'Oll"'UmC'::., the thermometric and other mrtrorir c-onclitions to whkh hr j,.; 
~uhj<•cted, the nature of hi~ occupation, hi!-' havin~ been aHCcte<I with v:niou~ 
di:-ora~e~ at previou~ period1' of lifo, en:on Jii~ 3f!"C', temperament, de., may all 
hr tnn:-oidcrcd at times as rnu:-oc:-; predi~po:-ing to thC' tknlopmcnt of tht..• in
flamnrntot)' proce~s. The t.rriti11y or ddumi11ing cnu~es are u~ually ::aid to 
he ei!hcr lo.cal or row<!tilllfional, arising either from 'u•itho11l or frorn m·1hi11. l 
think, however, that it i~ more correct to look upon the determining- causC's 
of intl:rnunntion ns always local or external. tlrn~c "·hi(·h nre connnonlv con
!-idered as acting ron:-:tit"utionnlly, heing- r('nlly either pr<·di~po:-;inµ- cnu~e:-:, or 
el:-:e properly to be termed locnl, thoug-h n<'tin~ from within thr body, and 
tlll'rrforc, in that scn~e of the word, intC'rnal. 

The d1:tern1ining cau:->es of inflammation a rr either nud1ru1ic1d or chemical . 
.Amon~ the mechanical tf\U/"\C'S :tre to be enumrratcd thr r1.:~ults of rxtC'rnnl 
,·iolC'n<·e, blows, cut~, wounds of all kinds, fraC'tureii and dislocations ( i11 tlu::->c 
(·tt:-><•:-: urting from within the body), the pres<•Jl('C' uf' fort..'ign bodic~, whcthe1· 
i11trodu (·l·d from without or originating iuternall_r (n~ a renal enkulns), dii:;
tention of parts, ns in the cutaneous inflammation which often a<'eompnnics 
drop:-;y of the lower cxtrem iti e~, and eomprl':-o~ion, whether from without or 
from \\ithin. Among- thf' <"hcrn i<"al cau~<.':-< ma!· he l'la:->:o('(\ heat and ('o ld, the 
application of acids or ulkalie."', pohwnin!! of' the hlood by ~eptic matter~, 
variou~ form;-i. of contagion, a:-; of gonorrh<t>a or cha11c:1·<', l'tt. ( 'ertain formi:i. 
of llC'n·e lt.:ion may prohnbly be considered determinin~ cauf:.<'i:: of' infla1111na· 
lion. It ha,.; long been known that injuri e=- or di~<':\:->('=' of ncn-e::: may 
prl'cli~po~ing rau:-;c:=o:, by <iimi nishing the uatural powerufthC' ti~."'lle:-; to 
the cxtemal influcn('es to whi<'h they arc ('011stant ly aud unnxnidably 
je(-ted; thus after Rp inal injuricR, sloup:h ing of' the pnralyzed parts mny 
produced by drc:u1rnstanC'C8 which wouJd have no perc<'ptiblc infiucnt'<' in a 
~late of health, ancl c·nrhunclc, a disease in the prog-n'=-~ of whith intlamma-

<~:);'(£1;~:::.L~~~·:;1:~l'.f,\-~'.~:~:~1!~~=~-\;,~;::i.1~:1~~;ri:;~;::~,tZ~\:;:,~::r~!;~:~1.~:i 
r1ppC'nr to ~how further that <'ertnin nen·e fihrl',.; ('Xl'rci~e a peculiar" trophic" 
function, and that n IC':->ion of i:;uch fibre1' niaY lw the immediate and deter
mining mu::,c of an inflammatory condition 1)r tlw pnn:-; ~upplicd .. 1 

);·:~r!~.:~·;:~~~~:~~£~i~::~;\i:;~::~;:~i:§ ;z;~if~~~! ·;!:~;;,~gi~; Klt:;,g~~a~l 
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It is sometimes said that certain abnormal propcrtir::=i of t~c circulating 

~-\~~~1 1~~0 ~~n~cb~f~;~:1 r~:1\~~ c~:~~r1~~~!~:a~~~~:et :;;i;0i~1 ~~~~1~1~;~~; hEtt~:~:°:t 
plethoric or an :ma~mic condition of the blood ma;· incl('ed tltt as a P 1.'e<l~s
posing cause, hy impairinµ- the f!"Cneral health i or thr blood may ~arry i_n its 
course through the sy~tcm ~eptic or other morbid elcmc~lls (~cnv~tl. e1tl~er 
from within or from without, but in thii\ case its functwn is mm1sterml 
merely, and tho~e morbid elements themselves arc to be looked upon ~s. th.e 
determinin~ c;rn~c~ of the inflammatory proee:-R, not thr hloodi winch ts 
simpl y their n'h iclr of trammiis:-:ion. 

Symptoms.-\Vc hn\'(' next to consider the MJmptom.~ 1 of inflammation. 
These may lw <listingui~hcd iuto the local, and the con.'!fif11tio11al 01· r;('ncml 
symptoms. The !alter will he treated of on n. suhRequ<'nt. puge, unc~cr the 
heading of symptomatic or injlmnmatory fet:er. The lorrd sym~toms of mflam
mation mn v he claf':-ifird under six heads, Yiz.: ( l ) cdlnalHm o.f color, (2) 
alte1·afion rd .<(izt>, ( :3) a/lcmtion of tempercdure, ( 4) mod1:fiertlion of .~('l/."'ettion, ( .5) 
morlijiralioll r{f fw1ctio11

1 
and (()) modification of 111dritirm. One or more of 

~;~:001~ l;~n;:,~t~1~~ t ;~:~~;"a ~·~i~"~::{:~ t 1r~rtc~~~t~i~~\i~~~~t t l:~~t tt~i 1:fi~~;~~;~~e~i· ~;~~ 
inflammatory procp~:-; ('an properly be made. The phcnnm{'na, of the crect~le 

~~s~,~~1;~1~·i1:1i:i1i1~1 ';~;~ 1 !!::;~ ~~~~~~~~~~;1s ~g:;:.1i 1k~~1;~::;1 t~:e;~~~~~s ~~~~:m:o~~i'de11~:~ 
bv m:rny excellent oh:-ocrYcr:-i to indicate a trn<' inflammatory condition (the 
~0-ral\e{I ne11to-1w1·alyliral inflammation), and, indeed, this ;tate i~ one that 
can he c·om·erted into true inflammation by the action of \'<'I')' ~light external 
cau!-lc:-<. The cle~rcc in whi('h any one of these !:'~·mptoms is manifosted, de
pends, in a great mcai::ure, upon the nature of the ti:::;:-;ue in which the in
flammatory )H'OC'e::.~ is frOing on. Thus in the ca:::e of the !I-k in or of mucous 
membran<•::., ft (')1angc> of rolor is the most promiiwnt symptom. Inflamma
tion of the ronncrt ive or areolar fo:sue is particularly di:--tin~ui~hed by the 
swelling hy which it is attended. In the fibrous ti::.sue~\ pain i~ the hest 
marked symptom. ('onjuncti\·itis or a superficial burn, inflammation of the 
subcutaneous fai-;cia, ancl periof'titis, ma~' be takr11 ai;:. illui-trations of these 
proposition:::. Ag-ain, modification of function is more promirn.•nt in an in
Hamrnntion i1wolvi11g lhe eye, than in one aflCeting a much larger area of the 
skin or of the alimentary ennal, while in ::.ome ti::.:-;uel', eartilrq:re for instance, 
almost thr only change that can be recogilized aftrr a. Jon~ dm:ttion of the 
inflammatory proct·~~. i!I- t\11 alteration in the nutrition of the part in,·oh-ed. 

R('d11e,'!.", the fir;;t of the )'o;ymptoms made cla!:':-oiral hy tllP de.srription of 
CelH1~1 ~ i:-: perhnp:-: the mo,.:t noteworthy of all the ::.iµ-ns of inflammation. It 
varies from n bri;.rht :-oC'arlct, a1' in the !'-kin , tu a deep crim~on, or eyen a 
dui;ky, almost purple hue, as in $Ome mucoul!l 111emhrnne~. Jn ~ome ti~sues, 
other forms of 1li:0:C'oloration take the place of reclnc:-o:o.; thus the inflamed 
iril:i becomes gmy or hrown. The rednei'=.:; of an inflamed part i:o. undoubtedly 
due to its hein~ inn. hypcncmic condition, the capillaries hcing dilated so Us 
to contain lll(Jrt' blood than in the natural state, and the red eorpu::.clcs of the 

re~1~;~fl~l;n;~~~,\~i'1i~~1::;~~~l ;~ ;~~n~;tl~n~~a~1~1f!~1:1:;~:;r6e 1i~r:,~~rc°cf~~~ll1 ~5u~;is~fi~~~ ~~~ 
turbancc ns to present no rccogn17.ablc ssmptoms. llencc immed11\te union of wonnds 
is snid by I>nget to be nccomplish~d without infla_mmat!on. ~'!inically speaking, this 
mny be accepted ag correct, buL if the pntholog1cnl views given above be true the 

in{l~11N~~~'~; 1?:~~cns:,~~~1\1~~i~>~~~\~/~~l~~;~t~o~~t~~~~~. ~~ ~e1~~~~ec~i'~~~~1~Z~~!· & do~ore 
(Celsus, de re medicd, Lib. III., c. 10. Opera, ed. L. Targ:e, Lugd.-Bat. 1 1 i85, p. 109)'. 
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hlood entering into vessels which, in their normal conclitiou, were too narrow 
lo adm it them. In some clepresi'ed states of' the system, there if' an absolute 
oozing of the coloring matter of the blood through 

0

the wall ~ of the capillaries, 
thus adding a new ~ou rce of discoloration, while when the inflammatory prol'· 
<"-"S ha~ ~one on to the for rnath·e stage, the new tis:-;ue <levelopt·d from the 
inflammatory lymph, being very vascular, ea 11:•es a more or le:-s permam·nt 
redness, which, as is well known, may per:-i;-;t in a scar or in a part that hns 
\wen inflamed for a cousiclc rabl c period. 

The next symptom that demands our attention is .~1crflin(J. Thi~ i:-; of' 
course duC' in some measure to the hypcr~cmia of thP pnrt, the intrrm.:cd 
amount of hlood in the ves~els naturally adding to the comnHlll hulk. ] t i~. 
howe\·er, probable that the principnl ca use of inflammatory ~welling, in the 
flr:;t stage, i:; the increased abF-o rption of nutriti\'e material, t his i;tage of in
flammation hei11g- indeed, ns rema rked by Yirchow1 almost indi:-;tinguishabl<' 
from a true hypertrophy. The swelling may be fun her inc reased, if the in
flammation continue, by the presence of what are ordinari ly called the prod
UC't~ of inflammation, Yiz., by the formation of !~·mph or pm\ or by che ex
udation of the waten const ituents of the hlood, or e,·C"n, in certain cas(·S, 
of the blood it :-:c lf'. rfhe amount of swel ling rnri('s g-rentl y, according to the 
loor-enes:-1 or el oF-en c:;;s of texture of th e part affoctecl. 'l'hu:-1 tlw eyelid, when 
inflamed, swe ll ~ :.:o rapidly as oflen to compl ekly (· lose tlw eye, while inflam
mation in,·olving the cancellou!'i structure of bone mny ~ive rise to the 

:·~,~~)tli~~e\~~ri~;~n~.h~~e1~~~;.;:1~f e;~~~ ~1tf~c~i1;)1~~ ~~n:11;~~~~~~~~:~ \~~~ ~1i~~t~~~ ~~~ 
inflamed part may be evnnescent, or may remain a~ a kind of hypertrophy, 
fll'I iR oft.t•n !'l'C' ll after th e hea ling' of old ul cers of the leg-, or stil l more mnrk
ed ly in the cnse of bone after long duration of o~teitis. On the other hnnd, 
from rertai11 nutritive ehan ge:o:; lo which we shall have occa,., io11 to refer 
aµ-ain, fl pn1'l which has been inflamed mnr become permanent!:· sma ll er 
than it was in the natural condition. 

The third :-:.ymptom to be con~ ide red is alffrafion qf frmpf'l'ailu·e, increa~cd 
hmt. The illn ~tri ous .John Hunter entertained the view tlrnt the in c rca~ed 
lC'mperature of nn inflamed part was dire<·t ly and solely due to the fact of 
itf; recciyin~ an additional <1uantity of blood, and hence it is frequently ::.fl id 
that the h'111pcrature of an inflamed part cannot pos:'libly exceed that of the 
ll•fl:. vcnt rid <' of the heart. The experiment:-; upon thi~ point of' ~Ir. i-limon 
and of Dr. Edmund ~lontgomcry seem to me to C':<tabli~h incontroYertibly 
t he incorrectnc:<~ of Hunter's view. Their ob~ervat i on~. which were made 
'rith the aid of a very delicate thermo-clc•dri(' appuratu:o., arc detailed in 
1\l"r. Himon\i; ahlC' article on inflammation in llolmes's /•:i'.lJ.-:fcm of·S'11rgery (2d 
ed it. , vol. i. , p. l R), and their conclusions ~ccm to me !'tO well e!'tabl i~hcd and 
:-o important that I do not, he:.:itate to quotC' them in full. The:<c conclu~ i ons 
are: 

•· I-i'ir~t, that the> arterial blood supplied to an inflam('(I limb is fou nd IC>:<:-1 
warm than the foC>us of infl:umnation itsC'lf'; 

'':-iecondl y, that the \·enous bloo<I return ing from an inflamed limb, though 
fouml le:<~ warm than the focu~ of" inflammation, is fou nd warmer than the 
nrterin l blood ~upplied to the limb ; and 

11 Th in1J_,-, that the Yenou;"l blood returning from au inflamed limb i:-; fou nd 
warmer tha11 the corresponding current on the opposite ~ide of the body. 

11 rnque:o.tionabJy, t herefon•, the inflammatory proce::.~ i1wolYCS a local 
production of heat." 

'!'hat there i ~ thu~ a 'relati1•e increase of heat due to t he inflammatory proc
e:-s may be eon ~icle red as proved, and that there is. fill nb::.o lutc increMe O\·er 
the teri1perature of the central organs, is, I think, most prohuble. The sen-
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sations of the pnticnt arc of course um-eliable in detcrn~ining the amount of' 
jncrea:oed heat, and, it mu::.t be confessed, the imprCSi'IOll cmweycd to the 
hand of' the ~urgcon cannot be implicitly tru:sted. Prof. Gro:-s. l~as, how
rvcr, hy actual ohi-ervation, repeatedly found the temperature of mffnrned 
parb to he above 100° Falu., and has, in some in:-:.tances, seen the mercury 
in the thermometer rii-e to 1().5°, 106°, and enn 10i0

• • • • 

The erw.11r of the chang-e of temperature in nn inflame<~ part 1:;; un·ol~·ed 111 
some oh::.cul'ity, nnd, a:.i this question is rather phy~iolog1<'a~ than :;urg1cal! I 
~hall not enter upon it further than to say that the chcn11cal proCC:!~es .111-

volved in nutrition may be i:-upposed to cau:-:e the nornrnl hent 1 and th~rcfore 
when nutrition is di .... turbcd in inflammation, the abnorma l heat which ac
compani(•s that proerss; besides which, I see nothing unrcul'lonab~c in the 
notion that ncrvou~ action may be more or less directly co1wcrted rnto hC'at 
-both lwing nnw recognize<( in the language of tli°c day, as correlative 
"modes of' motion." 

gC':~~:.~ If ~~?,~~·~11~~~~t' : ~;~\;~0~11 ~~ ,;fi:~~~~~~~~~;~ ~:~~::~~~~,<~i1;': 1~~~~~·n\~:~:'~~;sfh1 ~: 
ing to or near the uatural l-lhrn.dard when suppurat10n 1s ci;;tnblii"hC'd. .Jt 18 
~carcely ncce:.:i"ary to add that Ill cases of gangrene the temperature of the 
dead p:1rt fall~ lwlow thr normal standard. 

The fourth sy mptom of the inftamrnator)· process which 1lcmandR attention 
i:oi mod(firafio11 f.!f .11e11">1alirm, generally manifested as pain. The pain of in
flammation Yarie~ with the nature of the part affected ; thus in the mucous 
rnrmbranes it i~ of a :.:raiding or itching character ( as in conjunctivitis or in 
hemorrhoidi" ), in the ~erous and synovial ti:o:-iues it il'l sharp and lancinating 
(af' in pleuri:!y or in inflamed joints), in the fibrous th~~ues it is dull, aching1 

or boring, nnd often worse at night (as in inflammation of bone or perios
teum ). A most (fo.;trc~:-:.ing burning pain accompanies certain inflammatory 
1e~ions of the nC"n·ou~ ~ptem . The form of pain yaries also with the stage 
of inflammation; thu:-:;, on the approach of suppuration, it n:;:-11mes a marked 
throbbing 0 1· pul~atile character, while a peculiar burning pain sometimes 
heralds the approach of mortification. The pain is u~u:tlly most 8e\·cre when 
the inflammatory procc;.::s is at its stage of greatest intrn:-.ity; but a sudden 
ce!'snt ion of the pain of inflammation is always to be dreaded, as oftC'n indi
cating the occu1Tc11re of gangrene, as in the case of a strnngu lated hernia. The 
pain is u::~ually grcate~t at the part where inflammation if' highC':st, hut this 
rnle has notnblc cxcrptions. A whitlow may cam::c great pain in the axillary 
gla11cl:-:, while the pain of hepatitis is frequently referred to the riO'ht ~houlclci·, 
and that of' hip di~Ca'-'C to the knee. The ncn·ou8 conneetions°of the parts 
are 11:-:.ually conccrnccl in this mi:splacccl pain, thou~h in i;omc ca:.:es (as in 

::'.~J::,~;~~ti~~,~~:.~;~,:~::.~·~~;,a~::~.:~·~~~~~:~~·~b::~:;;!,~W~~~}~~::~·~~;.;~l~fi!;~~ 
joint:", of mamrniti:-:., and of swelled te:3ticle. 

Th(' rtrn.~r of inflammatory paiu is doubtless due, in l:lnme mC'n::-u1·c, to 
prei"sure on Lhc ncrn~ of' the part due to the inHamnrntory swelli1,w · but 
this c·n.nnot. _lw aclmitt~·d to .be the sole OL' C'Yen .the chief agr'nt in prodl~cing 
tlw p11111 of rnf!:rn11~1at1011, for tl.1ere may be quite as 1_nuch Rwelliug :rnd ner
vous comprc:-~1011 from congcst10n or other causes, with comparatively little 
i-.uffrring-; al the ~ame time, compression has it:s dil'd, for it i~ fourld that 
tlH' pnin i!; usually ~rratc:-:t in those tissues and o rgnns that admit of least 
C'xtcrnal swelling-. The principal cau~e, however, J c:rnnot doubt of the 
pain wh i('h attend:s inflammation, is to be found in a clirrct alterntio1'1 of the 
condition of the nerve fibres themselves. 

The pain of inflammation somctimes sen·es a. good purpose in \\ttrning the 
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patient lo ~uard the affctted part from external violcncl'; i t is incrca!->cd or 
dimini.shcd b:i' po:sition and other ci rcum:stancc:5 which wil l be referred tu 
again under the head of treatment. 

The fitlh lotal ~ymptorn of inflammation i:-< modijicotfon ~f.li11u·tio11. This 

.:~~~,~~~:~ r1:~~:~~~)~1~1~~1\~i~:.~csdt~~~~i~l~~~~:te~~~tl~~~h~11~~.~~f 1r:::1~·~~:::~1 i~,~~!1 ~;:~~: 
tia\ t):Ut of the inflammatory process. The functio11al (li~turbanct':-i due to 
infl::unmation arc perhap:; mo~t eY ident in the ca:-e of the organ8 of' :spctial 
:-<en~c i thus deep-seated inflammation of the eyeball is commonly :1ltC'1Hlcd hy 
frec1uent :-cint illations irnd aa~hes of light, ai the :-amc t ime tliat the powc'r 
of ,·j:-;ion may he impaired or entirely aboli~hed. Ap:ain, in the (':lSC of an 
inflametl gland, the function of the organ i::s in rnriably atlf>eted, not onl y the 
amount !;etrctc.d, hut the propcrtie::s of the secretion ihwlf, IJC'ing materially 
different froni \\ll!lt they are in the normal condition. ..-\~light degree of 
irrita.lion, as lia:s b('cn already ~a id, stim,11late.~ the function o f' ~ccret i on. ln 
absolut.o inflummalion it i ~ temporarily suspcndrd, and when l'e::rlo1·ed, the 
nature of the secreted material is usuallv nmrkcc\\y alterrd. 

The powcl' of using an inflamed o rgan~ ii; mueh i1l1paired or altogether Jo,.;t. 
It is well that. thi:-:; is th e C'a~e, as, were it po::siblc to read with a ::eriou:-;ly 
inflamed eye, or to walk with a knee affected with :.icute urt hrit i~. it i~ C\' i 
dcnt that the pro:spects of recover)' of the di::;ea,.;ed part would ufttn he mate
rially lc,.;;-;ened. 

L a;-;tly, a prominent ::-~· m ptom of inflammation, and one which i,.; :dway:-; 
p re:-"cnt, i:5 mod(/iNtlioll q( nutrition. Iu the fi r,.;t plac<', a~ has hcen alre:u.l!· 
~een, there i$ a positiye hypertrophy of the flfih·ted pa rt. This m:ty per;".'i:'t 
after rel•oycry, or the part may l'l'Sume its natural ~iie, or mny e,·cn coutratt 
and become as it were atrophied. Inflammat ion may he attended with indu
ration (:l.5 in the so-called phtcgmonous inflammation of the 1-'llht'ulaneoull ti.:'
suc:-;), or it may be attended with soften ing, as in the C:11'e of hone i or there 
may be a i::i low wa!;ting from a kind of interstitial ah:'orption, \rithout nn_y 
:softening 01· production of new material. 

Course.- Jnflammation is often spoken of as ac1lfr
1 

.iwbaruli', and rhro11ic. 
Thi~ ch1!-illificatio11 ma.y he, aud doubtless is, conven ient fo r certain pu rposc1', 
bu t must, I think, be deemed in correct. The inflammatory 1wocl·:->s is the 
~amc, uo matter what durntion of time it occ:upie:-:, and no 111atter with \\' ha t 
intcn:-:ity its phenomena arc lU~p l ayed . It may, however, be propNly re
garded :L"' having three principal t:slage . ..;, thruugh al l of which it frcqu<:ntly 

~f ~~:{~~1 ;11111~1~1L~:~1: t ~1\\1~)':.abcee: ~~1j~~~~~ ~~i1 :1~1~~1~:~~·~o~lf ·0A1~~~~~~~~"'e f·1·1;::~ 1 ~!~1~~~ 1~1t:1~~ 
tiou, or l::l imple a<:ti\·c hyperrcmia, to the temporary h ~·pl'rt rnphy which ha:s 
been so often refrrred to i the seco11d sta~e i~ characterized by the appNl.r:lnte 
of lymph, and the l!ti1·d h.v the occurrence of ~uppuratinn. H<':-idL':'I th~;-;e we 

~~;~;~,;~~~::71~ ~(~ ~·~:~~1~1;. ;~: :~~::~1,:~~ t\;~:~g;u~/.:~:.('t i;l·:~ ·':)t;c~.~)~1:i~f~:~;~f ':; 1\~~~ii ~~· 

Si'.i:::;~~i\::;~~~E}~~:~~,~~::~il~\jtf ;t~S~ij 
the:::e, wliith I h:I VL' ca llc<l .~to9e.~ of infl:Hnn1<1tio11, a.-: :-:epnrn tc form.~ of in
flamma tion ; it :-:eems to me, however, that the intlnrnmat.ory proce1's mu~t be 
corn~ idcrcd a:-; e.::;-;entiall v the ~ame und er nil circu m:;:tance~ i and hence that 
it i~ more correct, and el1 1wlly com·enient, to look upon ctli.t:i:ion , :-\Uj>puration, 
ulceration, cte., ns variou~ stages of one proce:-:s, their occurre11ce being de~ 
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pendent on extrnncou:-; circumstances, such as the nature of the part ~ffected, 

~~·~1~~ t~~~:~;~ t:~1 t!~·~1 ~11~:gtil~1:1p:~~!~!i~g g~~~;c~1~:· 1·~';~c f.~1l~~l';: lo~t :~\~ yo!:-:~~~~li~} 

:~:.~;~~:~'.,~r~~ l~~~;~:;~~;B~i~~0~: 1~~r;;:,1 :1~:.· 1~:;~p~:-~~~ .. '.~'.' ~~,~~:b:;?t ~: ·;~~~: 
tion, nnd nutrition. . . . 

Second :41tfJ".-Thc dc,·elopmcnt of lymph is attended with certnm mod1-
fi('ation:3 of thc•:-: (1 :<.nuptom:0=. Thus, the swelling may become hnrdcr, 01· ther_e 
may bC' an mdenmtou:-< C'Ondition of the subcutaneou::i; ti:-:~mc from the concom1-
tant cfli_1:-;ion of :scrnm. The period at which the devclopmrnt of lymph (or 
as Prof: Gro~;; term8 it, !ymphizatio11) occur::;, varies with the ti:-::-;uc aftCctcd. 
Jn inflammn.tion of the Rerous membranes, as the pkura, nrac.lrnoid, or peri
toneum, it. occurs early; in tho8e of the mucous membranes seldom nt all 1 and 

wl;l~;:i}·~l '.~~~;;f~·l~~~·(·a:~1~·~)~il~~ha~l~i~~~e~·j: i ~~~t~p:~:~~~1~1~t~~1: o~~~~l~~i i11flamma-
tion is u~ually attended with marked change:::. The rednes:-; becomes more 
dusky, and the swelling :-:ofrens in a certain part of its area, the ~urrounding 
ti:-sue !win~ hard and infiltrated from the presence of lymph. The pain be
come::; pul:--atile and throbbing. The cuticle over the ~oflencd portion may 
de;-1<1uamate. fl' the part whiC'h i:-: about to ~uppurate be of ~mfficient size, the 
pre~enc·e of fluid beneath the ~kin may be detected by the toul'h recognizing 
jluctuulion or t1J1dulafio11. Under other circumstance~, pm: may form in large 
quantities with n•ry little warning, and without the occurrence of the :-ymp
tums whkh ha\·e been dc~cribecl. In suppuration of mncous membranr::;, pu:-< 
makes itl' appearance in the natural mucous con.tin~ of the part at an early 
period. The proccs:-1 of poi11tiny of pu:-; in the d('eper seated ti:-:sues will be 
considered when we come to bpeak of ftb.~ce.~.'f. 

Ulceration.-Thc 11/t'cmtfre :-1tage of inflarnmation i:-1 that in which, in 
addition to the nutritin~ and formative change:-1 that lnwc heen cou:-:idC'rcd, 
thcrC' i:-1 n de:-<trndion of preY iously existing tissue, which is thrown off by 
the prOl'C'.::;s of ulceration. Uleeration may be defined a:-; that part of the 

; : ~~~~~;11 ~1:t~ ~:)1~{ tl: ,~·~~~;~) ~ ~1i 11 \~~I~; ~/~i (~~1° ~~~~~\,~~:Yi I~~\~ 11~:~:' 1>~~;~: ~ ~ ~~ d ~~~~~ ('tli~~ ~ u~·~ 

~:,::~~l;~~::'i·f;'i;~'.!:'.:~:::~~i;~t:\~~:1~;:·~~e~~:f~~'.:~~~~~l:~:'\,;~:~c~:J~~::~;~~~1:: 
that 1t 1:-1 better to ~1ve this the name of t11lc1.,1l1t1a[ ab.1to1·ption, which has 

~~~~~~~~:.;·~~(~)~.~·c:~:::~~clutl~:1~a~i~~1~l:~tl:1~~n~~·~:~:: ~~1~~~~~'~i~l~1~~~';.;.~~a~il~~fa~~~ 
where then' 1s an ab:-:olutc ca:-tmg ott of the degenerall' and eftCte materirll. 

During the proccsil. of ulceration, or while au ulcer is:.:;prcaclinfT, the aHCcted 

~i1~l~1:a ::;. :~~·~~~(;1~:~,~11~c~f?t)1~t i~; ~~\~ ,:·~1;~!~, i~1~~::~c~i~1~1~·111 ;·~~i~f-~S1:c~e11~~~ ~';~ 
more 01· )c;-;.:-1 ;-1lrnrply cut, and often ha\'e a jagged or eroded appearance. The 
dcstructi\'C action may affoct the subcutaneou8 fr•sue more thau the :;;kin 
itself, :--o tha,t, lhe lat~cr nu~y be unde~min~d fo~· a.c?nEidc~·able ~pace around 
the ulc:er. lhe surface of the ulcer itself, dunng its pcnod of:.:;prcading is 

~v~;;~\~e~l11::.~.t '1~:' ;;;'.~;' t~'; t~~~:::~iul; )~~!· '~~;,~c~~lr~d~ t~;;i,~ I. !~;~ii~:~:'~ .. i ;~,~;~~~ 
thick, !'IOft, pultac~m1s, and cle\·atcd. 1 he discharge .1~ very slight, and 
more serou!'I or :-;an1ous than purulent, though I doubt 1f there c:an b~ any 
true ulceration without the existence of pus. 

When an ult·cr cca::;c:;; to spread, the !::ymptom:-; of' surrounding inflammation 
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~ub."ide, and the appearance of the ulcer it=-elf Ul}(lcrg-oc~ corrc:-;ponding 
chani:res. Jt.-; cdg(•:-; become firn1, from the iufiltration of' lymph, and arc f'rc· 
<1uently lrn.nl and elevated. The foc:e of the ulcer bc<'omc:; clean, and the 
~upcrincumb('nt ~lou~h conws away in flake=- or i:". apparently di=-~olnd in the 
di~C'harge, which, thou~h ~t ill in vcr)· limite<l amount, ap1u·o::u.·hc:". more 
d o;:;cly to tlw character~ of norma l pus. 

Granulation and Cicatrization.-The npair of an ulc<.·r i:i a vcr>· in· 
tcre:-tin~ pro<·c=-:-:. The ulcer tontract~, \\hile its ~urfocc become~ el('vated 
above the edgl':--, and prc ... Pnt~ a va:.:cular appenrnnce, t<ccminµ- n:-; if ::.tnddcd 

Vertical section through the ed~e of a .e;ranulating surface in process of re11air 11 Sccre1ion of pu~ /, 
Granula1io11-ti~~ue (embryoni.: ti~sue) with capillary loops, whose walls con~ii>t of a layer of cell~ longitudi
na llydispo~cd; their 1hi,,;kncss decrea"'"~aswe approach lhesurfacc. c. Cicatriz:ition beginning•ll theb;ise 
(spindle-cell ti~sue). d. Cicatrki.d 1is~oe. c. Fully formed cuticle, its middle layer consi~ting of groo\·ed 
cclli>. f. \"oungcpithclia\cell• c Zoncofdiffercntiation. !R 1:<0Pl.Etsn1.J 

with numc>rou~ papilla:-; the discharge become:-; more prnl'u::-r, and pre:-:cnb 
the charad<'I'~ of hC'a lthy or laudable pu:o:, while n faint blue line nlong the 
edge of the ulc<.'r mark:-< the gradual adrnnce of till' heal ing- proce~:-<. The 
pnpill:X! which h:we lll'l' ll :-;poken of abo\"e nre railed 9n1111d11fiom~, and an 
uker iii :-aid to lwnl hy yrw111/tdioll and cicati-izrrlio11. (:ranulatiun~ appear 
to cons.i:-;t of lymph which ha:-> become organized into 1ww ti:--=-uc, ;ind their 

~~~i~~'.:fi·:~~:.i!i~}\~::}~EF~:;r,~~~~~:,1 ~:?:i~:::,~i:::!t~;,'~L~~;:'.::;'~! F,;~i:\:~:\~~~ 
l '.fhi s is dcniC"d by Ilamilton, of Edinburgh. See foot.note in Chapter vii. (Hcpair 

of"roun<l!<). 
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they may under nuious c:in·um~tances be irritahl(\ and blN•d on thr ~lightest 
touch, or thC'_y may be i1ulolent an<l flabby, reclcmatow; al'\ it were from :;crow• 
eJfu~iun, nnd may IH'eomc detached in large ma~:;cs a~ if they had not enough 
vitality to JHT:'en·c tll(•ir nutrition. . . 
. The Jll'Ol'(':'s of' cimfrization does not begin until that of yran11latw_n is :'O 

::~e:,l(:~:~ll~~:~'n~!l~~~j!:I~~ (~:~~;~~~\~~: ~;~1~~ a1:g::~;~1~!~;~r:.~~!.~~~~r~~~;~s ::tJ,~,~I:~~ 
of laudabl<· fllll". ln the procccii of cicatrization, the grnnulat10ns become 
1-imooth and flat, and become covered with a thin bluii::.IH\'hite pellic:le, whith 

~!1~ 1~~.1~~~.:~·, ;~!,1,1.~h ~~.~-~~~~})7;~~! :f}~1 i~\~~:0~i 1~!~~:~1~ .P~-~~~~~11~a ::~
11)1·~; / }:~.1~,~~-/~ 1~e11~~ 

middle of an ukcratcd surface. '\\'ithi11 the faint-hlue line of new-formed 
~kin, may hr traced a line of deeper red thau the ordinnry ('olor of the ulcer, 
con;-;bting of' ~r:wul:\tion ti~~uc in the trnnsition stage to rpithelium. The 
closure of tlw uk·l·r is promoted abo by the contraction of the newly-formed 
ti:::sue, probably owing to the transformation of the lymph or grnnulation 
(•ells into fihrili::., \vhieh occupy lrss space, and therefore occasion the shrink
ing which is ('haractt1ri---tit of all cieat ri cial ti;-;sucr--. In l"Ome i11~tan('es con
traetion of the ulrer appcnr;-; to precede the deYelopment of granulations. 
The healing of' :tn ulcer lca,·es a permanent scar, whi<'h undergoes Yariou~ 
changes ~uh:o"l'qm·11t to its formation. Thu~ the scar uf a burn may continue 
to contra('t for many month:' after the proce~s of lu1aling i::; complete, i:riving 
ri~c in thi.-; way to marked ancl :-:omctimes very di,:,;tn':::sing drformity i there 
would appr:1r indC'L'd in some cases to be an actual (kvclopment of ela.:-:tic 
ti:-:~ue in a ~('ar, :<o per:-:i,.tent and irresi:'tible is itl" contractile tendency. ....\. 

b~·;~1\:;~~l;~1 ~~rr:. :1~~~~~11~~\.~~1~:~~~~{ 1;:d~~~~- ~~~~s~1:~r~::::·~l:;~c1~~~fi>~~~1~ic~:· ~~ ~111:;~ 
Fm. 5. 

an old scar i~ commouly of a dead-white color. 

~~~c~~~~i~:~rr~~:l:1~t::~~ j~e~~~1t~-~:~ n\~1(~ ~~1J>I:~~ r·l~:~~1~: 
time their deep attru:hmcnt~ become ::;tretched 
and loose, so that the n10hility of the part is 
aftC>r a time measurnhly restored. A star, how-

~ i:~~;~~1 ~~~~ ~11~d t: ~-.c~~i~ lf i1~ 1:1i ,!.'~ ~· s c11111:~ ~~~ c: ~ ~·~e ~;~ i ~J ~ 
~~·('.;:~1~~-~i1~n~~:~~o~·~ ~i1~; 1 ~:1~~,~:t';~:;\'~~·o~~~~.' 1fi~!:~ 
the ti:-:sue in its imme(liatc ncighhorhood whieh 
h;i~ never been affretcd. Jt has been ptlinted 
out b,- )fr.\\..-... \dam:-: that tieatri<'<'1' formrd in 
childhood gron• with the part in whid1 they arc 
plaecd. 

1fJ~~AW~~~.~2~)l~I~i;~i~ 
stage of inflammation. \\'here an irritant has 

~:i~~~!;£r;:~:i:~~~:.::,~):',~~r.!~,?.::,~~ \~f ~:i;:: ,:;;r1:1~~;~ 
0(-curre(l. The tcrni ·"/)/ir({'(·IHN i:-: sometimes 

limited to J!angrl'llC' of' the :<nf't li!-i:-"UC:-:; that of tlw bones is <":t il ed m'<-'l'o.-;i.>t . 
.• .\ 111ortUiuf, !Jl"'!frl'llfJ/I·", or ·")Jlum.:lalf.:d part of the bo<ly ('an only be removed 
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by th£' pro('c:-; . ..; of ~ranul:.ltion, and when isolated hy that pro<.·e:-;,.; i:-; said tn 
be :i 8/rntgli, while th<.> part affected is spoken of as .<4lnu.'Jfdn.'J. 

Gangrene may occur at a. late stage of the inflammatory proces:-;, or it may 
be prinmry, frnm the intensity with which the original irritant has acted. 
The on:-;et of gangrene is marked by a peculiar dusky reduc~~ of the inflamed 
ti~~ue:-;, hy the formation of bullre, filled with a dark fluid, and by the part, 
from bcin~ har1l and tense, becoming doughy to the touch; the pain become~ 
burnin!!, and the tC'mperature of the part falls. \ Vhen mortification has 
actually occurre<.1 1 the :;:.kin becomes mottled, purple, greenish, 01· C\'Cn black; 
sensibility and motion are lost; the part may seem shrunken; it becomes 
colder than the surrounding tissue, and a peculiar odor h~ emitted, due to 
gai;eou.-, rxhalntions from the gangrenous mas;;;. 

Thi!; de:-;('l'iption i~ to be understood as applying to what is known as mo1.ijl 
9augm1r: there is another form of' mortificat ion, resulting principally from 
arterial oh~truction, and to which the name of mwnm~ficolion 01· dry gangl'rne 
i~ applird, whith prc~c:nts somewhat different character:-', and which will be 
considrrcd in its proper pla.ce. 1 

\ \Then the ~pr<.>ad of gangrene hns been arrc::;ted, whether from the irrihrnt 
which cuu:-;<.><l it. having, as it were, spent its power, or from hndng reached 
ti~::;ue~ whi<'h ha.ve more vitality, and are therefore more en.pa hie of re:-isting 
the ~ang-r~nous procc:-s, what is called the line of demarcotion is formed. 
Thi~ apJH:ar:-; as a Jin(> of more or less vivid rcdnc!:S> (somctimr:s preceded by 
a. circle nf minute vc:-;iclcs ), which immediately surrounds the mortified 
pnrt. Thi:-; lint of dcmotcation is soon replaced· by a line of granulations 
culled the linr r~( .~rparation, and the slough is gradually pu~hed flfi: ai; it. 
were. b.r the fi1rnrntion of new tissue beneath it, a health_v ulcer remaining 
when the <l<.'ad part is fina lly removed. It is usually said that the sepnra
tion of a sloup;h i~ cm'cted by ulceration; but, a~ justly remarked by l\Ir. 
Coote, it is ruthcr h.v the process of grnnu lation; there i1' no dc:-;truction of 
living- ti;.;:-1urR beyond the slough, but the spread of the !!nngrt>ne is imme
diately onc<:eeded hy the reparative process of granulation. 

Inflammatory Fever.- , Ve have now considered the local manifestations 
of the in flammatory process in its ordinary stages, those of determination, 
lymph development, and suppuration, as we11 as in it:; imbor<.li1rnte sta~cs or 
vorictie~, thosr of dli.ti;:;ion, ulceration, and morti6cation. The next suhject 
for <.listu..;:-;ion i:-1 the ('ffott of the inflammatory proce~s on the general condi
tion of the patit'nt, or, in other words, the constitutional l')'ntptoms of inflam
mation," hi eh may hr g-rouped together under the name of iujlammatory, 
Hympathdit, or .«ympto111otic frrer. Traumatic fe\•er is another name which 
has been u:~cd, hut which i~ objectionable, because the condition t"ignified 
rua.r accompany inflammation which is entirely inclept·111lt•nt of traunrntic 
t·nu:-:c:-;, .r..,'11ryi<·1d fcnr would be a good name, but for the c·onfi.ision which 
mi1[ht ari:-;t• from thc term haYing been applied (by Rir .J. Y. Rimp:-;rm) to an 
entirC'lv (litfrn.:nt affCetion, yiz., pyt-cmia. It is probable that no i11flamma-

~:~~1~~~::;:~.'·1~;: tl~~~:~tti;,:•!1~c~~~~~e~·~1~1~~e~~~e,;'·~~1~;;;1i1;~.t~~~~1t1i1~(:~~·e1;\t1~1~~'.2:~ 

~~·.::~;:~~'.~tI::i·:~;::~~~:~:'.\'~~.::;]~- :~~~1;~~~~~~" ~~:·i~·~~i :,n ~i~.:-: :ii;l~S;. ~::~;~ 
following- wournl;-;, the fir~t ~ymptoms were usually ni:rnife~tcd about the ~cc-
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ond or third day, sometimes later, but never nf'ter the fiA-h clay, and occa
sionally within the fir~t twenty-four hours (Si. George'.'{ ]f().><p. Rfport.'<, ,·ol. 
iii., p. 7-1) . As the inflammatory process itself usually doc::; 1~ot c.ommence 
until about twenty-four hours after the reception of a wound, 1t "di be_ ob
served that this :statcmrnt corresponds pretty closely with that abo,·c g1nn 
as to the commencement of the symptomatic fever. The onset of the fovcr 
may be heralded by various abnomial sensation.::; i there may be an absol.ute 
rigor, or merely chillin<'~:3, alternat ing with flu~hes of heat. The pul::;c r1sc::1 
in frequency, rnrying from seventy or eighty to even one hundred or. one 
hundred and twenty beat:; in the minute. It may be full hut corn1n·c:-::-:1blC', 
or hard and tense though sma ll

1 
as in cases of peritonitis. The rei;;piration ii;:. 

usually hurried and somewhat oppressed, and there may be cvulcnces of 
positive congeslion of the pulmonary structure::;. The tongue may be red, 
dry, and clean, or coated with n. white fur; the mouth focls clammy, tind 
the patient suflC rs from thirst. The bowels are usually confined, and the 
secretions vitiated. The urine is scanty and high-colored. There may he 
frequent ruicturition, or, on the other hand, retention of urine, requiring the 
use of the catheter. The skin is hot and dry, the temperatul'C having been 
found to rise as high us 102 .. 5°-103° Falu. by Dr. l\Iontµ;omcry, 104° by 
i\lr. Croft, 104.6° by ::Ur. Pick, and 104.5°-105.5° by Prof. Billroth. The 
face is flu::;hed, the eye:; injected, and there may be dish·e8sing headache, 
together with muscular pains and general uneasine:ss. The patient is apt tu 
be delirious at n ight. lu fiworable cases, as the local phcnonwna of inflam
mation decline, the violence of the symptomatic fin·er likcwi:oc pa~:-:c·::; away. 
The beginning of convalescence may be marked by profu:oe aci(l sweating, 
by diarrhcea, profuse diuresis, or even hemorrhage from the n111tou:-; mem
branes, constituting what the older writers called critical di ... tltfU!Jt:·~. 

l1 c:t~~1\~i~)!~s~1~~l~:~oec~~1~:ct~~~i~,~~h ~:;~,c.!a~fc ~!~~~~~~~\~11J~:~~~~ii~~~~c~11~:~~~ 
tended with 8pecial causes of depression. Under other circumstantc•s there 
may be fovcr of an asfhe11ic or typhoid type, resembling a good deal the 
ordinary forms of enteric fever. In these cases the tongue is covered with 
a. dark-brown fu1· 1 and is apt to be dry; sordes accumulate about the lips 
and teeth; the countenance presents a dusky hue; the pulse is unu:·mally 
foeblc; the patient seems dull and soporot<e, and the delirium af.:Rumc;-; a 
muttering charac ter. This fOrm of inflammatory fover is often at.tC'uded 
with pneumonia of a low type. Convalescence from it i ~ glow and inter
rupted, and in filtal cases death may be preceded by hil'cnugh, ~uh1'ultus 
tendinum, and coma. In what is called the irrifotil'e form of inliammntory 
fever1 the nervous system is especially implieated. The orclinarv, sthenir, 
inflammatory fover may pass into the asthcnie, or the latter may he JH'CSl'nt 
from the first. It is somewhat remarkable that the violen<.'C' of an attaek of 
inflammatory fover seem8 to bear no relation to the :-:evnity ol' the wound 
to which it may be dul'; a compound fracture may e:H1se le:;~ con~titutional 
disturbance than a :dight flesh wound. There appear:;, howl·n•r, to he a 
general corrcspondence between the intensity of the lofal !-t,'t'mptoms of in
flammation ancl the severity of the symptonrntic fover. An attack of inflam
matory fever usually reaches its height in about two day~ from the time of 
its commencenlC'nt. Its whole course occupies from two to Rix dayf:. ff the 
inflammation be arre:-;ted in its first or second stage, tlw ~y111pt01l1atir tevcr 
sub~ide~ g.rad~ull y ;, the ~ccu.rrence .of suppurati~;1 is usually 111arked by a 
n~p1d ~l1mm~1hon of const.1tu.t1onal d1stur?ance. I!1us a ca~c ll'\ given by l\I r. 
PJC~ 1 .m wluch, on the even mg of the third day after a primary amputation 
for lllJUry, tho Lemperature was 104.6° Falu.1 the pull'le 110 and throhbinO' 
the tongue funod, the face flushed, and the wound dry and glazed; the ne~f 
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day the l<'mpernturc had gone down to 100°, the pulse was 84, :soft and rom
prP:--=-ihle, and tlw wound was di:scharging healthy pui:;. 

Prof. Billroth has dt:iCribed a" seconda1·y fet'er," which begins on or after 
the eighth da)·, and he believes that this may occur without any primary 
fon~1· h:wing existed . It would appear, however1 from the obtiervatiou::; of 
)Lr. Pi<'k, that tht•rc ha:; in these caJSes alway:; been a primary attack, though 
it may have hc(•n ~o .::;light a.s easi ly to elude ob::ervation. The primm·y may 
run into thl' ~c·condary fover, the temperature not ::inking to the normal 
~tandard durinµ; the interval; and in any case, if the fever last be.rand the 
ei~hth clay, it iis to he conisiclcrcd as secondary. The occurrence of secondary 
fever, which appears to bodueto the absorption of septic material, is always 
to be looked upon with appreheu~ion, as indicating a grnve change in the 
local or con'"'titutional <·ondition. It may be followed by deep-:-icatcd or wide
spr('ad inflammation of the connective tissue::-, or may herald the approach of 
serious i-;urgi(•a l di,-cascs, such as erysipelas, hospital gangrene, or pymmia. 
Ocnzmcr and Volkmann describe an "aseptic" form of traumatic fever, met 
with in casc·s of subcutaneous injury, etc., in whkh the increase of tempera
ture• is the· only i-;ymptom which can be recognized. 

Inflammaton• fovrr, as has been said, usually sub:5icles with the occur
rence of ;-;uppi.1ration. The formation of pus ·is, howevcr1 oflC'n attended 
with mark('d perturbations of the nen·ous system, consisting in repeated and 
iiOllll'timrs prolong:c(l rigor;-;, alternating with flushe:s of hc:1t. In ca:sc:s 
wlwrc suppuration i1' unduly prolonged, and the patient in con:::equencc 
weakened, u11 irritative type of fever i.s developed which is called Jiectic. 
In thi1'.i form of'Ji..·ver the pul;-;e is more rapid than in health, ~mall, and t•om
prc,.:0ihlc; the <'yes arc abnormally brilliant, and the chcekli £1u!"hed. The 
patirnt emaciatl':-i and becomes very feeble. The symptoms arc u"'ually most 
marked in t hr e,·c·ning, when the skin is hot and dry, a co11dition which is 
ofr<"n Sll('('('C'dcd i11 the cou rse of the night by colliquativc sweating. The "cold 
!"WCat" of h('etic often altemates or coexists with profuse cliarrhrea, both 
tending to rxhau~t the pa.tient. I believe that hectic is never cstabl i ~hed 
in ca:-iC'ti of 1it1ppuration until the pus finds u. vent externally : as long as 
:tn nh~C('l'i:-1 i:-; 1111oprncd, hectic will not occur. 

Extension of Infl.ammation.-InAammation may extencl from one part of 
the body to another by co11lin'uity or by contiguity of st ructu l'e. An instrmce 
of' the formt·r n1ode of extension may be found in the spread of tracheiti:;; 
to the larynx or to the bronchi; au instan ce of the latter, in the extension 
of inflantmation from the pleura to the lung, or from the bone;-; of' the 
::;kull tu tht· membrane:-: of the brain. Extension by mfln:3la.~i$ is probably 
rarer than i.-: (•ommonly :5t1pposed; the example usually gi,·en, viz., the 
oceurl'C'IH.'(' of' cpididymitis in the course of p:onorrho:ia, is, I believe, no 
mrtastn.-:i:-1 at all, but a simple extension by continuity of ~tructure. In
tlammatinn may t:'prcad by means of the lymphatic~. a~ in adenitis of the 
axillary ~lamb following upon a whitlow. The blood may indirectly be 
eoucernrd in the :-;pread of' inflammation; as in cases of emboli~m, where 
the dctalclwd J'rngment or clot is carried along in the circulation, and actt:i 
a8 :i fon•i!!ll hody. \\•ith regard to the agency of the 1w-row1 ~y.~lem in the 
spread of' intla111111atinn 1 it is proYed that, by a form of rt'ficx action, a part 
may be rtndcrc(l more t:iu.:;ceptiblc to the influence of external irritant:;, and 
tlnis prcdispo .... L'd to the occurrence of the inflammatory proce!".S; hut any more 
direct ag('JH.·;· of the nen·ous sy:stem is st ill a matter of doubt c~ce p. -l1). 

Terminations of Inflammation.-'Yhat I ha Ye call~d the staged of inflam
mation urc often spoken of as terminations of the inflammatory process; 
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thus it is 8aid to end in the formation of lymph, iu :;uppuration, in ulcera
tion, in gnngrem\ etc. But I think it will appear from wh~t h:i~ been 
already ~aid, that thc!"C cannot strictly be looked upon tt1'l trrn11nat10n~._for 
the reason that in cnch cnse the inflammation mmst go on in the HllTOUIHhn~ 
parts until the whole process of ulceration, of mortification_, ck., hai-;_ heen 
completed. Htri<·tly speaking, infla1nmation can only end 111 1·c1<oful1011 (a 
graduul return to the healthy 8-tate), or in the death of the p:it_icnt, when of 
course infiammation mu:-t cease with the termination of other \'Ital proce:-~e~. 

~;e~~ 1~~~;!~~i~rl~~1i1~;:1~~ i~1fA~~~d 1 ~:~~~~~-.~~~~~~.~~~l~fni1~1 ~~:~~11~~~o~~! ii~!'~~ 
lution. The other ~o-called terminations do not end the proces~, but are 
merely event:-; in its cour::oc. 

In re8olution the ~ymptoml'i of inflammation more or le:-H quitkly diRappcar. 
The pain and heat diminish, the swelling subsides, and the rednc::'s ~!owl~' 
fades away. The function of the part is grad ually restored, and its nutrition 
slowly rctums to the normal state. The dil~ted bl oodve~:-els contra<'t, the 
stagnant blood (•o rpusclcs arc pushed on, and absorption, which had be:en to a great extent ~n~pcnded, begins again with renewed activity, helping to re
move the advenlitiou~, newly formed material. Hc::;olution may he complete, 
or only partial ; in the latter ease the part that has been inflamed remain~ 
permanently altered in structure. Thus inflammation of the eye may cause 
permanent opacity of the cornea, and gonorrhcea a trouh1esomc form of 
urethral stricture. 

CHAPTER ll. 

'l'REAT~\IE~T OF 1~.F'LA)DIA'l'IOX. 

BEF'Om~ entering upon the subject of the treatment of inflammation, it 
may be well to reiterate what was said in the opening of the first chapter, 
that this proc<'s:s is not to be looked upon as a disea11e, to be met with lancet 
and calomcl on thr one hand, or with brandy and opium on the other, but i:s 
to be viewed as a mo<lification of natural processes, which may oft<'n be con
ducted to a favorable termination by judicious management on the part of 
the sul'g-con, or by had treatment may easily be made to end in destruction 
of the part affected, if not in the death of the patient. 

In dealing with any indiYidual case of inflammation, thC' tiUrgeon :should 
bear in mind the nature of' the pathological change::s which are in progres~. 
and administer or withhold his remedies with due regard to b1>th the local 
and the gcncrnl condition of his patient. 

Prophylactic Treatment.-The first object of the suq.~<'on, in <·,·cry ca:-:e, 
shou ld be, if po:-Rihlc, to re11101·e the cmt.~e of injfammalio11; and in mfinv in
stances, if this, which con!-ititute:5 the proph!jla('fic treatment, <·:111 he ar(~om
plished, nothing more will be requ isite. Thus the extrn('tion of a :-;peck of 
dust from the eye, or of a spli nter of wood from the hand, will often pre
vent tho drvelopmcnt of inflammation, or at least allow iti:; :-ub:- idcnce if 
already present. Jn any ca~c the removal of tht' cause (if this cnn be 
ascertained) must be fin-it cflCctcd, even if the inflammation continne and 
rcq~Jire further attention: thr first step in the cu re> of cy~ liti s dependent on 
vcs1ca.J calculus, is to remove the stone; a strangulated hernia cannot pos
sibly be relieved while the constriction remain!:i. 
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Curative Treatment.-,Yhen the cau:!e of inflammation cannot be 
1lrtl'<'ted, or after its removal when that can be effected, what may be called 
thC' rnmtii'I' treatment comes into play. This may be divided into-I. The 
llyyir11ic treatment; II. The Local Remedial treatment; and III. The 
Ornu·<d or ('o11.~tiltttio11rd Remedial treatment. 

1. The Hygienic treatment of inflammation is fir~t to be considered. It 
j,., l think, often more important than either of the others. Rei<! is frequently 
all thnt i:- nccci::~ary in the management of e,·en senrc injuries (as in many 
ca ... eg of fral'turc), and by itself will often ~uffice tn preycnt the unavoidable 
and nC'edful inflammation from passing beyond the stage which i:-::. required 
for the repair of the les ion. No severe inflammation, whether from injury 
or from disea!'c, can be succes.:d'ully treated without the enforcement of rest, 
and rvt'n in Rl ight ca:;es it will be of great use in promoting and hastening 
a l'atisrartory il:':oi Ue. If an important organ (as the brain or lung) be in
flamed, the patient should invariably be confined to bed; the same mle 
should he adopted for ::cvere inflammations of le::s vital parts. In many 
cal'e~ locnl rc:-:t will be sufficient; thus a patient with an inflamed hand or 
elbow may walk about with the part supported by a sl ing-, when a s:.imilar 
aflCction of the foot or knee would necessitate confinement to bed. Func
tional re~t of the inflamed part is ver~· important. No one should attempt 
to read with an inflamed <'YC, to talk with an inflamed larynx, or to write 
\\'ith an inflamed hand. · · 

Sub::;;idiary to rest is position: this is n point which l:'hould be carefully at
tended to in the treatment of inflammation. All the symptoms of inflam
mation, and e:specin lly pain, are aggravated by a dependent position; hence 
an inflamed leg or arm should be supported on, or even elerntecl above, the 
le\·el of the rest of the body. EYen in cases which do not require confine
ment to bed, great eomparnt ive ease and comfort may be nflbrdcd by sup
porting the nffocted part with a suitable splin t or sling. An npparent ex
ception is to be noted in cas.es of intlnmmation about the head. Every one 
who hns had a heachlehe may know from his own experience I hat it i:s re
lieved by lying clown, and it is a mistake to suppose thut the impulse or 
blood to the head is diminished (as in the case of the foot for instance) by 
elevating the organ; the reason is obYious-the brain mu:;t have a certain 
supply of blood, nnd if the force of gravity· be brought into piny by elevat
ing the head, the heart compensates for it by increased rapidity of nction; 
hence in inflammation about the head, the rerumbent 13Jiould be adopted in 
preference to any other posture. 

The diet of a patient suffering from inflammation is a matter of great im
portance. l;ntil within a comparati,·ely recent period, ,;;urg-eon1' united in 
recommenclinfr what was called ':ab.~olute diet" in en:->es of inflammation, and 
this wn~ u~ually pretty• much equivalent to no diet at all. A~ reµ-ards this 
matter, I cannot hut think that medicine is more ackanccd than 8Ur,!!ery i 
very few ph,v:oici:uu; nt the present day. I imagine, try to stan·e out pneu
moniaS;, and I cannot sec why the principles which are now :\lm!l:st univers
ally adopted in the management of internal inflammation~ ::-hould not be 
equally applicable in the case of the external, or of' the internal when pro
duecd by traumatic cause:;. Up to a certa in point, the inclinntious of the 
patient may be looked upon ns ft pretty s.afe guide; no man :suffCring from a 
\'iolent intlnmnrntion, whether extemnl or internal, hn :o: nu nppetite for heavy 
mcnt meal:" or fo r st imulating r:;auces, nnd it may n':1s:.011ably· he concluded 
tlrn.t this i:::; a prompting of' nature to a.void such condimC'nt:s. But we must 
be cautious not to run into the other extrernC'. Jt has been, I think, clearly 
:shown hy the rc:-:earche!' of modern investigutor::>, that in nddition to tile 
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waste of tis,:.ue which accompanies the in flam ma ton· procc.• ... :-:, therC' i:-; a. la rge 
expend iture of force (as evidenced by the great elerntion ~f temperature),' 
and it is but rational to suppose that this waste and expenditure ought to be 
compensate<l for by a suppl.\' of easily assimi labl e food. 

ge~~s t~0 s~~~~~l~c~,~~~; ;:~:!t"~~~~d~~t~r~~~c~,e!rt~:·ii~~ 1lec~1~~711~\%_~;,~· l~~1~e:~I~: 
aver that I ha,·c met with better succeE:s in the treatmC'nt of milammahon 
upon this plan, than I did when I habitually directed low cliet, uccord ing to 

~~~i~~~e!u~i~:!,~~~<~~t~~·~c~~ ,~~~:~1Yn~~~1i~~t~~<;1r;:~y !t~~;.~i~~;c:~'.)~J~~1~:~~tt:111~~~ 
perhaps n. day or two-upon barley-water or water-a1Towroot 1 and_ prnbably 
this meagre diet nm.y be more suitable than the heavy men ls which h_e has 
been in the habit of consuming ; but I believe that he \\°il l <l<.) bC'tter stil l !lY 
tak ing in ~mall quantities and at frequent interYals :-ome ligh t a nd _easily 

~!~1~~t~~1 ~,~;,~~·i11~~tf~;~~~~t~1;~~~ 1:u~re~~~~· f1·~~~es~~~:;.:vil~it~!:n~1~1~i'i~,~~- ~~1~11\1~kt\11~ 
quantitic;,.; varying according to the age of the individual, and at longer. or 
shorter intervals accord ing to the facility with whirh the procc::.s of digestion 
is accomplished. I have supported adult men for weeks at a time> upon milk 
given by the tC'acupfu l (f.5iv) every hour, and I know of no :-inp:l<' artic le of 
foocl which is a<lapt<'<l to so g reat a variety of ca"'es a:.: is thi:;;. In t he more 
ad\·anccd :-tage:-; of inflammat ion, beef~esscnce and ditthrnt forms of strong 
broth may be appropriately made to alternate wi th milk in the patirnt's diet. 
As a general rnlc>, once in two or three hours is ofkn enou!?h to giYr food in 
eases of inflammation, though when only small quantitie:-; ean lw takC'n at a 
time, the interval of cour~e must be shorter. 'Vit h regard to the adminis
tration of alcoholiC' :-;timu lants no positive rule can bC' given . In the early 
stages of inflammat ion they are usually not required, aml l:'hould not he g iYen 
unless the state of the pulse or other circum~tan<'C'H indicate that they a re 
needed. The onset of deliriwn ( unle~s the brain itself he invoked in the 
inflammation) i1' almost always an indication for stimulation. TllC' quantity 
to be g iven shoul d not common ly exceed four to six fluidounees of brandy 
or whiskey, or half a pint of wine, in the course of twcnty~four hou rs; I 
have, however, in the later staµ-es of inflammation (as in somC cases of severe 
buru ), oecnsionn lly increased the amount to as much as a pint and a hnlfof 
hrandy in twenty-four hour:;, and am sure that I have saycd lit{> by doing s.o. 
In many of the milder ca~es of inflammation, or what r linieal ly mi~ht be 
enll ed chronic inflammat ion, malt liquors may be advantageou:;;ly.substituted 
fo r the :::.t rOng'el' fo rms of stimulant. ' · 

Other hyg-ienie memmrf'fl., which will sug~c:--t thcm,:.cln~1' to th<' intell igent 
practitioner, should likewi::;e be adopted. Thul', the room which the patient 
inhabits shou ld be well vent ilated, and well warmed in winter. The patient's 
sk in ~hould be kept in a good eondition by bathing, Ot\ when thi~ i~ not prnc· 
t~cablc from the se\'erity of' the attack, by frequent ~pong:ing- . The body
lmen nnd heclclothcs :-;hould be kept clean, and all cxncta nntl othrr sources 
of pollution remowd all. quickly ns po~sihle. The pati<.'nt ::;hnu ld not be ex· 
posed to a g la. re of light, nor, on the other hand, should the room he> kept so 
dark as to be p:loomy. All sou rces of annoyance, m; from noi~e, ck., should 
b~ rcmo\'l'd, a1~cl w l~i .1<.' no fatigue, eit!1er mental 01: bodily. i::houl(l he pcr
m1ttcd, thr patient, d the nnture of h1 :s ca~e allow 1t, r-. hould he ~ntertained 
by Ji g~1t Ji tcratun.'. (being rend to, in preforcncc to rend ing him~clf), or by 
cheerful cunversat1on. 

1 Hee, in rehttion to thi,. poi nt, Hev. Dr. liaughton's 11 Add re"" on the )folation of 
Food to Work done by the Body," etc. (B1·it. ) Jed. Jcmt·n., Aug., ISGS.) 
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I have dwelt nt some length on these topics, from a conviction that they 
are too often neglected. The duty of the surgeon is not ended when he has 

~~;~·~e:r ~ ~·~~~1~t ~:~r~~~t~~;-:~:dd~~:~~~ ~:~~!~~nre~v!h;r~~f:;~~P~~~:1~=~ 
than the mere surgical and medical treatment, which yet, too often, exclu
i-;ivcly engro:;:-'eS the practitioner's care nncl attention. 

l I. The Local Remedial treatment of inflammation is next to be described. 
The applications to be considered under this heading may be classified as 
('old 1 hrat, moiRture, local narcotics, stimulanti;:;, astringents, rmtiscptics, 

~~(:.~;..,\~~~~~~·1\~n~.~~tf~~~tcrization 1 local hlceding, indsions, operations, com-

' 1. (nhl.-Thcre can be no question as to the effiC'iency of cold as a local 
rrnwdy for inflammation . It is indeed spokcu of, by Mr. Erichsen, ns a 
means of prrvrnting inflamma-
tion. ]t:-; utility iR, perhaps, !•'10. 6. 

l\ledi:ilc irrigation; coil prepared for u~e. (After 
P1n1rGAsn) 

mo:-;t ohviou~ in rai-:r~ of wounds 
or sprain:-;, though it is likewise 
of g:rcat :-rn·ice in many cases 
of infhunecl joints1 and uther in
flammatory af!Cctinns not <lc
prndent oi1 traumatic ea use~. It 
nH\y be applied in the form of 
dry cold, or in C'mrnection with 
mOi:-ture. The 11:oe of dry cold 
ha~ bC'cn C'1'J>C'cially r<'commcnd
ed by E1'marC'h, and is par
ticularly ui;:;rful whrre the skin 
is unbl·oken, :md where it is 
desirable to avoid the macera
tion and other discomforts un
uvoidnble with wet a.pplicationi;:. 
Jc<' rnny he npplied in India
ruhbrr bag:-; of variable shape, 
or in thin metallic boxes, which 
]~:-;marrh coni;:iders prcfCrable 
for ho . ..:pita] use. The intensity of the cold may be modified hy interposing 
a folded towrl or handkerchief between the bag or box and the skin. This 
ii' an :idmirahle way of apply_ing dry cold, but it mut:it be carefully watched, 
lc•.4 it produce gangrene (a:;; I hrwe seen in one case, through the neglect of 
thr atkndant), or, on the other hand, leot the ice melt, ::ulll the application 
he no longC'r a rold one. A safh and an equally efficient method of apply
in!r dry cold, is that described by l\I. Petitgand under the nnme of Jlfediate 
]Ni9atio11. Thi~ ~urg:eon makes use of a flexible tube of vulcanized India
ruhhC'l", eixtecn ()r twenty feet Ion~, and about half an inch thick, the tube
wall being only about a line in thickness. Thi::; tube he applies to a limb 
like a simplr ::-piral bandage, holding it in place by a fow turns of a roller, or 
he mnkes a coil of the tube, adapting it to the head, to a joint, to the female 
hrea~t, or tn any other part as required, keeping it iu position by a few 
!<trip . ..; of bandage pas:;:.ing alternately above and below the conti~uous spiral 
c..·nil~. Through this tube, water is made to flow from a reservoir above the 
patient',; Je,·cl, of any temperature that may be desired, and by testing the 
tcmprn1t11re of the water as it leaves the tube, the surgeon can easily ascer
tain to what degree h.e has succeeded in reducing the temperature of the 
inflamed purt it::;elf. The application of cold to the head, by this method, 
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is recommended by Rpcncer ".-ells iu all ca~es of' traumatic fen:·r, as a 

mel~~1sc~~e;e<~\~~~;:~f ~t:r~ei~~p~~·~tl~;e~f ~\~0~~~1,01~h~0~~iaxin~ properties of 
rnoi::;ture are often 

Pm. 7. advantagC'ously com· 
bined with cold, and 
here the ordinary form 

~~: ~}:~~~Y:1~'~:~1~1e::s~ 
C' n ·oir with a stopcock, 
or even a f'ke iu of 
thread or a piece of 
lamp·wick acting as a 
8iphon ,may bcconvcni· 
cntl ycmployecl. (Fig. 
B.) In other cases, sim· 
ply covering the part 
wiLh a cloth, which is 
wetted from time to 
time with cold water or 
an evaporating lotion, 
will he ::mfficient. 

Cold is useful in the 
early ~tagc.s of inflam· 

Coil :i.pplicd 10 head (After PBT1TG11.:<D.) mation, when it will 
g reat ly a~~ ist in pro· 

moting resolut ion, or in t he latter stages, when the parts a re flabby and 
relaxed, and when cold, especially in the form of a cold douche, i~ often 
excremely useful. Colcl is not generally desirable when suppuration is im· 
pending, though I lun-c in at least two instances succeeded in causing the 
absorption of an absec..:s by the use of dry cold. Cold is rarely udefu l 
when suppuration ha1' actually occurred, and should al wayd be avoided in 
cases of impending or present gangrene. 

2. Ileat is seldom employed in cases of inflammation, except in conjunc· 
tion with moistu re. H dry heat should be desired, it may convenien tly be 
applied by :M. Pctitgand's method of 11 mediate irrigat ion/' by merely sub· 
st ituting warm water for cold. 

3. 1lloi.'!iure, in connect ion with icarmth, is a very ,·aluable remedy in 
inflammation. Heat and moisture may be apµlied in a ,·ariety of ways. 
Wannrwater cfre,'<;ji11g is very useful in cases of suppuratinp: wounds; the 
water may be applied unmixed, or it may be medicated by the add ition of 
laudanum, lead·w:ltcr, mur iate of ammonium, alcohol, etc. An excellent 
dressing ro:.ty he made by diluting alcohol with an cqu:.tl quantity of water. 
ln applying any form of warnMvater dressing, the lint or other material 
which is mturatecl with t he water should be covered with oi led ~ilk, or with 
waxed paper, so :.lS to prevent evaporation. Ilotfomenfatiow; are often very 
useful in the ea rly ~ta~es of inflammation: they are commonly directed to 
he made bydippingflaunel in hot water, and applying it to the affCctcd part, 
renewing it from time to time. This is very apt to cause maceration and 
desquamation of the cuticle, and hence the application, wlwn repeated sev
eral tim e~, becomes ext remely painful; to obYiate thi :::, I alll in the habit of 
nsing warm oJi,,e oil in ~tead of hot waler, a substitution whil'h does not im· 
pair the c~iciencyo_f the remedy, whil e it renders it much more agreeable 
to the patient. ?Io1l'ltu~·e may! m some cases, be aclrnnht~cou.!Sly employee.I 
by the proce.!Ss of .i;:tewnwg; tlHS may be done by means of an ordinary ftm· 
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ncl, inverted O\'Cr the hot liquid and directed towards the affocted part, or 
by mea1b of the atomize?", now so much used in affections of the throat and 
aii·-pa,.,.agc:-;; in employi ng the latter apparatu,.;, the temperature of the 
rnpor can readily be 
regulated, by vary ing Fw. K 
the diotancc of the 
in:- trument from the 
part to which the 
CUJT<'nt is directed. 
Orwof the mo;-;t com
mon, arnl <'Crta inly 
one of' the mo:--t t'ffi
cient, modes of apply
in g: heal and moisture, 
i!'l by menm; of' a poul
tice. I rnnnot unite 
in the crusade agnin~t 
this mo~t u~ef'u l rem
edy in which f:O me 
~ ui-geom:i have en
gaged: there ran be 
no douht that poul
tice:-; ha ,.e often been 
abnf-led, and that in 
certain stagcs of in
flammation they are J\lcdiateirrigation a Supplr.1ubeac1ing:i.~asipbon, /J.Coilapplicd 
capahl<· of C'fi~cting to lower cxtremil)'. c, Wastc·pipc with 51opcoek. (.\f1er P1r1 1TGAND,) 

much lrnrm , hut the 
sa me objection might be made to lie against any other remedy, and cannot 
jwstly detract from their real merit under suitable circumstances. The best 
mater illls for making poultices are flaxseed·meal and powdered bark of the 

V1 0. 9. 

l 11i;; .. ling appar3tu~. (ERJCH<;EN.) 

Ulmusfufra, or slippery elm; in an emergency, howe\·C1\ a very good sub
stitute may b<' found in conHncal, or brea <l crumb:.-. 1 The poultice should 

tThin sheet!i or co lton wndding, !'nturnted with n dccoction or cnrrfll?C:en, or 1ri;;h 
moss, have been recen tl y recommended as a subst itute for poultices by 1\1. Leli i!\'re, a 
1'..,renrh pharmnceutist, and hn"e been employed with S;atisfnction by ~everal su rgeons. 
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be mixed with hot water, and should be of an even con~istence, ~o as to 
admit of being spread smoothly. Flaxseed or elm poulti_cc•li !<hOl.ilcl not. be 
more than two or three lines in thickness, aud ::;hould rCCl'l\'C a th111 coating 
of olive oil before being applied.; this is to pre,·rnt their adhering to _the 
surface of the body, and breaking in removal. Corn-m('al or. bread poultices 
must be made about half an inch thick, and may be kept from the ~urface 
by the intcrpo::::.ition of n piece of thin and soft muf.:!in. Pot~lticc~ should 
be made freshly, immc<liatcly before application, and !'hould_ m\·ann~lly be 
covered with oilC'd f.:ilk or waxed paper, to prevent ernp~Jratton. lt .1s \\:C'JJ 
for the surgeon to gi,·c hi8 personal attention to the rnakrng and npphrat1011 
of poultices, as thr patient's comfort greatly <lepcnd~ o.n the {':.u·e nnd nen~-

;~~~~)~:'.~ ~!: l;;~111~~1 c~!~~~a~~ t l ~~0:,~~t~1~~~ b~·rih:~~~<i~ ~~Je:tt~·,~~~ a~:~. f 
1 ~1~~~1 )P~.,~!~11~~ 

'ing poHllice, which is nn excellent application to sloughinp; 8orcs, may be 
made by mixing wheat or corn flour with half its weight of yeast! and 
g('lltly warming it until it begins to swell. A C'OlW<.'nil•nt RUh:<t1tutc 1s the 
71oi'iN 71oullicr, made by incorpornt ing common portrr with the ordinary ~-lax
seed poultice. \Varmth and moi:::;ture. in whatc\·er form used, arr especially 
to be rrcommendccl in the ~ccond stage of inflammation, nnd when ~uppura
tion is impend ing. " 'hen the di~cliarge of puR is folly r;-;tahli~hcd, poultices 
arc as a rule not dc:::.irab1e, while in the g-angrenou:-; ~tap:r, as alr('ady said, 
a fermenting or porter poultire i:-; often the be~t application that can be 
mad<'. 

4. The local use of 1w1·cuticx is often adYi;-;able in ca~l'~ of inflamnrn.tion; thus 
laudanum may be applied with adrnntage to inflamed woun<l:-; and irritable 
ulcers, while a belladonna plaster is often of great f:crvic(' n;; an application to 
inflamed lymphatic glands. Anodynes may be Ufol-ed in eonncction with cold 
(as in the commou mixture of Goulard'fol- extract nnd laudanum), or with 
heat, as in the form of a hop poidlice, often employ('(] in cnscs of' peritonitis. 

5. StimnlanlR and w~tringenl,'{ may be u~cd with n<h·antagc in the local 
treatment of inflammation; as instances, I need onlr refor to the constant 
employnient of nitrate of sih-er in inflammntionR ·of mucous membrane, 
conjunctidtis, gonorrhcca, etc. 

6. A11ti8eptic:{ have lntely attracted a great deal of notic(' in the treatment 
of inflammation, especially when resulting from \\'Ottndl". J hav(' myself, for 
many year:::;, made use of the antiseptic properties of alcohol and of the per
manganate of potaf-l-~ium in the local treatment of ~urgical um'ction~. but the 
article which i ~ most in vogue at the present time i~ the carbolic or phenic aci<l, 
th<' merit of introducing which into common u:;e i::: undoubtedly due to Prof: 
Li;;tcr, of' London, though it:5 properties were prcviou~ly familiri.1· to chemists1 

and though it had occn:sionally been employed in ~urgcr)·, lwfore he directed 
general attention to the subject.. Prof. Lister'!-l. m_o<lc of appl)·ing this anti
septic agent will be clcseribecl when speaking of the treatment of wounds. 

i. ('ow1ter-ir1·itrmt.~ are sometimes a(l\-antagl'Ou:::.:ly employ('() in the local 
tr('atment of inflammation. This is denied by some modern writ('l's of high 
aut.hority, but,. for my own part,~ cannot dol1bt but that gre:tl benefit i~ oc
ca!'l1onally derl\·('d from the prnct1ce. I have sern n bubo di:<flpprnr without 
~uppur~tio11, under the application of bfoster8, or tindurc of !odin(' (applied, 
as adv1fol-ed by Furnraux Jordan, around, hut not ot•cr, the mflamed part), 
and eyen if this dl:'!'limbl(' consummation br not atlainrd, lit(' use of the 
counter-irritant may f-1.Crvc to hasten the formation of pul'l-, nnd t1111~ shorten 
the time required for treatment. The advantages del'i\'C'd from the use of 
s inapi~m~ and turpentine stupes, employed at1 ckrivaliycs, likcwi8e seem to 
me unquestionable. The principal counter-irrittrnts employed by surgeons 
are blisters, issues, sctons, and moxa. 
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8. Owterization is a remedy which may proYe serviceable in certain cases 
of inflammation. The actual cautery may be ach·antageou:-ly applied to 
:'erpi,~6nou~ ehancroid~, while caust ic in some form is frequently employed by 
tht> :-urgeon in the treatment of ordinary ulceration. 

9. LoC<tl bfrnfiny, hy cupping or leeching, is now much le~:. often resorted 
to than formerly. The general question of the abstraction of blood in inflam
mation will he considered under the head of constitutional treatment. but I 
may Fay here that J C'UllnOt doubt that Joca) bieedin~ j~ ~ometimes of USC, 

anti may pre\•ent fatal di~or~anization in an important organ; r firmly be
lie\'(' that I hase !'Cen it do good in cases of traumatic peritonitis. 

10. 111r·ixio11.-i, to reliC'\·e tension, are often of grC'at use in ca:-:.c~ of inflam
mation; after in c i ~ ing the tunica albuginea in ca~e:-: of swelled testicle, I have 
oh:-:.e1·,·cd the pnin to disappear almost instantly, and the duration of the 
aHCrtion to be \'Cry materially shortened. In diffU:::.e inflammation of the 
8ubrut::mrous arcolnr tissue, nnd in phlegmonou:oi c1·y1'ipclas. numerous in
cisiom; arc often ab8olutcly e!l-sent ial to check the ~prcad of the morbid proc
e!l-:->, or cveu to save life. 

11. 811/'f/iral oprrrtlions of more or les.::: gr:wity are frequently required in 
the trcatml'nt of' inflammation. R<'qnestra rnw-t be C'xtractecl, and gn ngre
nou~ parb rut away h_efore the attending; inflammation can be expected to 
l'uh:-;idC' . In thi:-:: pince I may refer to an old suggestion which hn~ hN•n reeently 
n·,·ived, to treat or to attempt to pre,·ent inflammation of joints by lig:Lting 
thC' main artery of the limb abon~ the part affected. ff inflammation were 
~olely depcnd('nt upon the condit ion of the blood and hlooch·<':-':'C'l!I-, thi~ might 
~<·em n•al'011Uble enough; but when we consider that the fonction of the \'eS
:-:.el:- in inflammation i~ merely mini~tcrial, and that the incre:ii;:ed quantity of 
blood in an inflamed part is not the causC' of, but i~ it~elf en used by, the in
tlamm:1tion (!'re page :n), it will appear, I think, that thi.-. plan of' treatment 
il"\ Mi inC'orrcct in theory as it is in foct d:ingerouF in practi('e. 

12. ('omprr.~~ion is often of grent use in the treatment of inflammation. It is 
e:-;perinlly in the later stages, when the parts are left flabby and relaxed (as in 
irnlolrnt ul cel'S), that prC!'sure is of service, though it is oera!-i ionally useful at 
a much ear lier period . I know of no better treatment fol' carbuncle than 
metho<lieal pressure by the concentric application of' stl'ips of :tdhesi,·e plaster. 

l :~. Finall,r,.fridion is frequently a valuable remedy in en:c.:es of' inflamma
tion. The Freuch have systcmntizC'cl the use of friction, under the name of 
nw.~.~ayr, to a much g-reatCI' extent than has heen done in England or in this 
C'Ountr,r. ~low and gentle rubbing with warm olive oil, or even with the 
hand alone, i11 oflen very soothing in the early stage of inflammation, and 
may hC' of' pn!:>itive benefit in a~sisting to promote rel'olution: I ha,·e found it 
of great u:-:c in the treatment of mnmmifo., and it may also be employed in 
<'a:o:e::' of ~praini'i; in the later stages of inflammation. agnin, fri<:tion may 
pron n ya)uabll• adjunct to the employment of the <'Old douC'he. 

III. Constitutional Treatment.-\re ha,·e next to consider the General 
or C'o11.~tillltio1rnl Remedial treatment1 which, except in wry ~liftht eases, is not 
leF~ important than the local measures adopted. 

fhpfrtion.-Until within a comparatively recent period, any:-:urgeon being 
:t:-'kcd whnt was the most important remedy in the treatment of inflnmrna
tion1 would ha Ye answered unhesitatingly thnt it was bfe('(/iny; and the 
exprci-:::; ion wns ron:-;tnntly used thnt venesection was the surgeon's" shcct
anchor11 in dealing with inflammatory affections. Now I suppose that there 
i1; no fact better cst:ibli!-l.hcd in the whole circle of therapeutic oh!<ervation, 
than thnt rerta in of the symptoms of inflammntion (especial ly pain) cnn be 
relieYed by the abstraction of blood; and hence, when the prevailing doc-
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trines of pathology taucrht that the c:-:-;ence of infl:unmation \\'U~ an altered 
action of the ve~:-.~1:-., ac~ompani~d by a morbid richnc~:! or "inflammatory" 
state of the blood it~elf: we tnnnot wonder that our predec·e~:oor~ thought 
that reason and experience united in !'how in~ that lo:o~ of' ~1lood wrns the 
surc~t way of euring inffamm:nion. More card'ul obs~ryat1on1 and ~nore 
ju~t ,·icws of pathology, have, howcnr, now shown that, Ill .tht• wo~·ds of l\lr. 
Rimon, already lJUOtecl, "A part doe:; not inflame h<'c·m1:-;c it n·c-eJYc:-: m?re 
bloo<l. It receives more blood ber:u1:-:e it i::; inf\amecl." Hence, bJecclmg 
doc!-i not remove a cause of inflammation; it mcrt'ly ol)\·intrK one efiect of' 
the inflammatory proce:;~. H ere, m; in the matter· o~· dirt , the practice of: 
phy::oicianll- has, it must be ('Onfo::~cd, been more rnlightc1wd than tbat of 

~~1~f~~7~~~nd~~"~t '~~~:~~o~~~~f~:~:~~~,1~~:\~,~ci~nits c:~r1·1 1 >i~~~~1;;) 1~nt 1~1ai1~1:t~1F 1~1:1~ 
su rg ical text-books that vrnescctiou i!-i ab:mlutely required in the treatment 
of injuries of the head, and of wound:-; of the che~t. Now it l?-t'<'m:'I to me but 
rea):.onnhle that we :i.hould adopt the !1-amc prin('iplrs in the management of 
traumatic inflammations that we do in dC'aling with tho:::e of i<liopathic ori
gin1 and hence, that venc~cction should not be re~ortcd to in the treatment of 
su rgical affections, except for its immcdinte mechnnical effe('t in relie,·ing a 
vital part, the functional or ~tructural in tegrit_r of which i~ in imminent 
danger. For example, bleeding may be nece:!:!ary in a ca)o'e of traumatic as 
in a case of ordinary apoplexy, when the darkly C(lngestecl face, turgid lips, 
distcnclcd veins, and laboring pulse give waming that the brain i~ opprcssed1 
and, unless speedily relieved, will ceai::c to act; or \rhcn a wound of the lung 
is followed by great dyspnU'a, pain, and oppre:::!ion, the lo!<S of a little bloo<l 
may be of benefit, just as it would at the outset of an onlinary pneumonia 
presenting similar condition:5. Even under these circumstances, I belicn 
local bleeding, by cupping or leech ing, will be usually better than venesec
tion; and it shou ld always be considered that the loss of hlood is an evil, 
which may indeed be prcf~rablc to a greater eYil, but i.-:. never a po;:;ith·e good. 
The experience of any indi,·idual surgeon should of course be referred to with 
great modesty, but I may say that, in twenty year::; of ho;:;pital practice, I hM·e 
never had occasion to employ venescction, and ha,·c directed local bleeding 
in but very few cases. If general bleeding be ever resorted to, it should be 
done in such a way as to produce the grcate::;t effert \\'ith the lca:-t loss of blood; 
hence the patient should be in a sitting posturP, and the blood drawn in a full 
stream from a free opening in a large ,·ein1 generally the median-cephalic. 

Arterial sedative8 are often useful in the treatment of inflammation, either 
after the abstraction of blood or as a substitute for it. I am :-ure that I have 
derh·ecl advantage from the T'"eratrwn viride in ca)o'c:-; nf traumatic peritonitis, 
given in the form of the tincture in dm:;es of three or four drop:.:. every three 
hours. I t is a powerful remedy, and its use should be stopped, or at least 

~~:P~~f~~~l, ':)~~~1i~e (:~~~db~;~,: 11~fi~~~!i1~~;~ ~~s:1it~!~t~~l ~~~~-~~i;~~:.he rg~~~~~~~~r~~ 
twns of aninnony are often of use 111 the mana~cment. of inflammation. 
They are best adapted to the fir:;t stuge, and seem to lun-e a clrcidccl effect in 
prcve1~ting the further progrcf!.s of the inflan1n1atory procc!'~. This property 
of ant11nony ha$\ been called the "anticipatory antiplastic" cffCct of the 
remedy .. Tartar emetic, which is perhaps the bbt form in whi('h the drug 
can be g1,·en1 may be employed in do!'CS of onc~sixtcrnth to onc-t wclf'th of :.i 
gi:ain, r~peated e\·e~·y two o~· three hour:;. It may be c011\'eniently combined 
with opium and (~Utphoret.1c!-i. !n any form, antimony is a remedy which 
shoulcl be u~cd wnh great caution and watchfulne:::-;. It ::ohou ld ne\'Cr be 
given for a tri,·ial inflammation, and ~houlcl be a\'Oidc<l in t·a:;c::; of chil<lreu 
or old persons, or in patient:; of feeb le constitution. 
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Plfryrdi1·1.~ haYI' lwrn mu<"h employed in the treatment of inflammation. 
A~ th(•rc• i:-. \'t•ry nfll'll a loadrd ~tatc of the bowels at the beginnin~ of the 
inflammatory p1·01·t ...... ..;, a hri..;k cathartic may he of' ~en·ice, and will oft.en acl 
in ~ome tlr~rrc a:-o a ill·rirnth·r, thu..; hcing a<lditionally beneficial. I u~ually, 
hnwen•r, pn·for tho..;c• pure:atin:; whic•h are milder in their action, l:iU('h n~ 
rhuharh, <"nl1wrnth. c•t<-. rf' the tOH!!lle be much furred, ai:; is often the cai:;e, 
a hluc pill, folinwt·1l in tw<·lrr hour;-:.~by a do~e of ra:;tor-oil, will often answer 
a:<. well a:<. any other JH't'..;rription. The bowel~ r-hould not be allowed to be
eomr Mn~tipntt>d durinrr tlw progrer<:<. of an inflammation, but i;;hould be re
licwtl from timr to timr by the aid of enemata, or of small clo:!es of mngncsia, 

:~~1 ~~i: ~~l1l1111~ ·;.71;~~(~ i1;1: J ~; ~ ~i '~ ~~ e :~~~~~j::<.c~ f 7o~;; < ~1~t~~:1;;i iT ~ · ;:~ ,~· ~ "f 1~ f1~~,~· 1 ~~~: f ~~~ 
pro1luec romparatinly little fora! matter. 

lJiflphul'1fit·.'i and /Jii11·dfr.~ are of undoubted utility in cases of inflamma
tion. Tlw.r prnmotr secretion, climi n i~h the violence of' the nttc11cliug in
flammatory fi.•\'t'r, and p<'rhaps act in ::.ume degree us derin1tivcs as well. 
The l'pirit of uitrnu..; l'thCI' may he used ai:; a diul'etic, in combination with 
the 1wutral mixture• or the Hnlution of acetate of ammonia. Digitnlis ahm 
mn.y he n:-t•d in tht' same way. 

OJJium i~ an iH\'tduahll' rrnwcly in the treatment of inflammation. It is 
a direct promoter of what we h:we ~cen to be an important condition of rc
C0\'('1')', viz., phy~iolog'ic-al nncl funetinnal re~t. 1 Of a11 single i·cmcdie:; it i:-; 
probabl~· thl' mo..;t u . .;(•fol. It may he ~i\'en in the form of Donr's powder, 
or in a diaphoretic mixture. Kome ~uL'h comhination us the following will 
be found wl'll adaptt>d to a grrat many cases: 

:: : ~;f~J~;~~~::~1~~.:~.~~~~:':;,~~;~~:~~;F~Id i?~~f~~v;:;:~~,_:~:~:~ ~;q,~,: 
.\ tnhkspoonf'ul of <.'itlwr of these mixtures may be gi\'en every two or 

three hour . .;, during the height of the inflammatory fe\'cr, and either will be 
fouml to unite \'t'ry satisf'a<:torily the propcrtic~ of rm anodyne, fobrifuge, 
and nnti~pn:-omodil'. 

~lllfrali1•r.~.-('ertain ~ub::;tanccs whieh arc usual ly classed tog-ether at'l 
alfemfirt.~ ha\'l' an undoubted efticacy in many case~ of inflammation. .J.l!er
r1u·y i~ much lt•si:; often pre:<.<:ribcd now than formerly, and there cnn, f think, 
he no 11uc:-;tion that nur ancc:-:;tor::; used it too frequently, nncl in too large 
dO:-l'::'. :-:tilJ f ('!lllllOt hut belic\·e that it docs exercise an inflUl'llCC, J1:11'

titldarJ.\• over the !'t'cond ~tnge of infiammatiou, or that attended with the 
production of lymph. ft i:-, howe,·er, like bloo<l-1etling and nntimony, a 
clan,gcmu:-; 1·t·nwdy, and a po..;iti,·e evil, thou~h it may on oeea!'ion do good. 
It should, I think. he rc~en·C'd for c:a~es in whid1 an important org-an i!" 
enda11gt•1·t•cl. ilnd ~hould e\·en then he u~ecl with grent caution nncl re~en'e. 
It is e.-:pt·('ially adaptt•d for inflammation of fibrous and serow• membranes, 
such as thPmeuingt•sarnl the peritoueum. Itshnuld he~i,·en i11~mall do~C$, 
as onc-~ixth to one-quarter of a 11rain of calomel, or hnlfa. ~rain of' blue ma~~. 

an10:;:.~~~~ ,~: pl;~;11.~:::::1i,~· 1~: 1;~· ,~:~1::~~;;~~(~.;;~~~~11!?t1l~'.~r~~~:~ ~b~~~~~(·~~ 1 ~ :~~;~1 rn mn t ion, 
e . .;pcciallr (If tht• fibrous ti:-::<.U(':-:, ..;uch as bone or perio~teum. The usual drn;e 

::.;~;:;;~::.'.:',~1\~:il;;\';,~~:~::::::;·:J~:;;;~,:i;;~~:~/:~fo~;~;'',~:,1,:.!i~;;oi,';:~·'.:~'~1'.i.o;~ .. \'~;:'. 
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i;:en. I cannot say that I have ever 8een any effect, goo~l c>r bad1 from. the 
use of thi::; drug, and look upon it as a1mo:5t, if not quite, mcrt. In the form 
of the compound :syrup, it may, however, be used a~ an elegant mcnstruum 
for the exhibition of the iodide of pota&ium. . . . 

· \~~~~~l~~-b~ft ~~:~a;ol~-l~ :}~a ~·itJ,ci~·~~l1:~ )~1~~t1~~:~1 ~~~t:1~/~.~~~~l~f p:·~~~:.~~~:1~~0~f· 
Peruvian bark. They are almost always required to :;upport the !S)'~tem under 
the cxhau4in~ inffuenccsofprofusesuppuration or thcoc:currcnceot w~ngren.e. 

Tbc moJc of treatment which I have endeavored to indicate ns suitable m 

~~ff:c10:~1~u.'.'~~~~~ri::1t~l~~~1!!1~~~t~~::~!sof5;)~~~tlil~~ t~1.nei:~t.r ~t t1~~~~ 'b~ i~~c~:~:~?~~ 
any case to bleed, to give antimony or mercury, to make free ~n c1t'10n:s (en
tailing additional loss of blood), and to resort to other deprcs:-;111g modes of 
treatment; hut, lrnnd in hand with these rneasurr!', which, though for the 
time needful, arc all in themselves evils, the su rgeon must bring his restora
tives as well; he must, supply abundance of food, easily a::;simila.ble but nutri
tious, and mu~t in many case::; pour in alcoholic stim ulus besides, even at the 
very time when he is applying leeches and administering purgt·~. Fiua~ly, 
iu many chronic inflammatory conditions, the surgeon must g ive up treatmg 
the disen~e, and devote himself to improving the state of the patient's general 
health; when it will often be found that, the constitut ional condition having 
been amended, the inf:lammation it~elf will ha,·e spontaneou:::ly dhmppcarcd. 

CHAPTER Ill. 

Ol'El<.\'1'10~~ JN GE.NElULi .\~ ... BS'l'llE'l'lC'S. 

lN it8 widest !:iell!:iC, a :s urg ical opcratiou may be coni::.idercd n.:; cmbraci11 g 
every manipulation which form:-> part of the surgeon's practice, from the 
applicatiou of a poultice or the introduction of H catheter, to the extraction of 
catarnttor amputation nt the hip-joint; and as the !-!Urgeon will have occasion 
to do many sl ight and trivial operations in proportion to the uurnhcrof those 
which are more important, it is well for him to cu ltivate a hahit of ncatnes.-s 
and accur:wy in matters which though apparently trifling in thcrnselvc::;, are 
yet very iuflu~ntial in determin ing the comfort or discomfort of hi.o; patie11t. 

Qualifications of the Surgeon.-EYery surgeon should aim to be, if not a 
brilliant, at lt.•ast a neut and successfu l operator; and rct the mere use of the 
knife and other iu~trumcnts constitutes but a $mall· part of the operative 
::;urgeon's duty. I t i:s of much p;reater importance f'or him to be a. careful and 

~~~~~;~tC\\l:~i:~~l~~~:fj~~~~blJl~i ~(~n\Hl~e s~~~d~ll~,}~~~I~~~ ~\~l J:l~~~~!~j~;~ ~;l~l~~~;I:; 
:-;hould not h<' performed, nnd, when the operation is over, to conduct the 
after·trcntnwnt of the patient in a judicious manner, than merely to be able 
to do the operation in a given number of seconds, or to :o:;hape hi8 incisions in 
peculiarly graceful t·un'e::;; in other word:;, what is technically railed judg· 
menl, ii; morC' ci-~cntial to a surgeon than mere opcrati,·e ::;kill. The day 'is 
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happily pa:->t. when it was thought right for a :;urgeon to be a mere hand
workrr undl•r tht• ilircction of another, and it is hecomiog more and more 
e::;tabli~hcd as a nill', that uo one i" justified i11 operating in any ca:<e, unle~s 
his O\\H practical knowledge and judgment tell him that in that ca~c the 
operation :ohnuld indeed he performed. Xo one can hope to be a Htccc~5fu) 
operator" ho i:-' nut thorouµ-hly ~rounded in anatomy; it is rather mortif)•ing, 
after ampulating a thigh, to be unable to find the femornl artery without 
loo1'CDing th<' tournir1uct, or to di::l"cct around the neck of the ~rapula in an 
attempt to cut into the :shoul<lcr-joint; yet the :iUrgeon mu:-t not, in his zeal 
for the eultirntion of' :matomy, neµ:lcct the othe1· br::rnches of medical science'. 
The importanC'i..', and cn•n ncce!-!=-ity, of a thorough knowledge of practical 
anatomy, tan, irnleccl, Ht·arccly be overrated; yet it is more c~sential for the 
SUl'j!COll to lw w<.•11 \'C'rsccl in pathology and therapeutic.::; (01\ in other wm·d:-:, 
to be an actornpli~hed phy:<ic:ian), than it is for him to know the attach
~~~~~:\~):~~·j,~·1~·.ery n11u•clc in the body, or all the pos~ible variations of arterial 

Circumstances Affecting Results of Operations.-The succetis of an <>pcr
ation clo~s not, however, by any mean:;, depend altogether upon the ~kill of 
the ~urgeon. Ev<·ry one mu:-t know, from his own experience, that during 
certain pcriod~. 01· in c:crtain cla::i:<es of patients, the grave:;t operations have 
been followt.'tl hy fovorahlc rC!-iultti, while among a dif!Crent ::1et of patient:-:, 
or at otlwr timt• . ..:, 1li..•nth ha=- :<eemed almost incvitabh· to follow even the 
:-lighk:-;t u~c of the knifo. \'ariou~ c:ircunu;tanc:es influence the rc~uh.::; of 
opt1ratio11=-. 

~;':.~::r::.%;:;~.:;::f '.~,\!if::§:~~~~~.'i;~::~~~~:· :i~;~i~;:;,~~:~;;:,iit~:Ei:'11;~~:;~~:~~ 
~:'.~::),:;::,:,::~,ii,'.~~;~~~::~:~1~i~:~:~:~~~;N;.:~ii1'.~l~!~,~:~'.t'£iF,'.~~f~,;!::i!~i:~:~:~;~ 
i:::itit· of c:hilclhood. ~\ c:hild 1wither looks forw.1rd to au operation with dread, 
nor is oppn·1':-;t•d with tare for the future, when the operation ii:i over. ' Vhilc 
an operation may and often mu:-;t be performed without regard to the 11gc of 
the patient, till' :;urgcon :-;hould, HS much as po~:siblc, avoid either extreme of 
lifo. The IH'\r-horn infant ha:-; le~:s power of recuperntion thau the older 
('hilcl, whill', on the other !mud, an operation mi~ht be perfoctly proper and 
~uitablt• if pcrform<•d 011 a :-;trou~ and \'igorous man in the prime of !iii.', \\hith 
would hr little better thnn butthrry if practised on ouc toltcring on the verge 
of the gr:wc. E1'pel'ially as regard:5 what are ~ometime.s railed operation~ of 
dctlio11 or of' ro1111il11i,w111cr·, j:-; the age of the patient to hC' ('On:-idcred; in a 

~f ~~1 lfu~:~: 1 i ~1 ~·;: :~t~ i~~)\1:i~t ~~~111.~~~e~~~i~!rb~~.1b~~.1~r~~~e~i" i ~~:~ec1~:~~ ~:~~·~~~ ~~~,. :~,i.~ 
;.reon to 1T:--nrt to a pla:-tic opt•r:ttion for her relief, though perhaps that opent
tion might t'ntail lung confinement, and might eYen ~criou~ly eudan~er lifo; 
but to prat'li~L' ::-ueh :111 opemtion on :l withere<l cronc, \\ho could at be~t hope 
for hut a l(:w 111m1th:-; or ~'ear:; of exi::;tence, would be :;uprernrly ridiculou:-;, 
were it not ah,.;.olut<·ly improper. 

The r11·11u11l .~tat1· t!f a palirnt'.~ health exercises on important influcnc.:c upon 

~ :~~1 ~11~ :~~·l~:~t~;;· 1 :~~~1 ~ !~·~~~ ~~~~~i ll; ~ ~~1 ~~ll ~r~~ i::~~~-~ ~~ 1: ::;; t c ~~~(:~~c~~ ~'. ,0f )ce:~1~~·;;~~·.~ 
ation:-; wor:-"C thun tho:-:c \rho:-:c lin·~ haYe been spent uu<ler more favorable 
<:ircum:-;tan("l'::. Thi." i~ one rca:-on why serious operations, such as amputa· 
tion~, arc ll'~!'i l'llll'Ct'1'."'fi.il among the inmates of our large city hospitals (for 
their patil'nt!'i arc u:-:uully <lcrivecl from the least bea lthy dal"S of inhn.bitants'I , 
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than among hearty aµ:riculturi::<t;; who bring to the operating-ta.hie n consti
tution unimpaired by either the dii::ea~es or the vices of riLy lifr•. H ence, 
too, if, before a hattlc, ~oldiers h~ffe been worn down by long marche1' aml 
insufficient food, they \\il l beat· the operations which may be 1:e~1dcrcd need
ful by the conflict of the <lay, wor;;ethan if their grnC'ral cou<l 1tion hnd hcen 
unimpaired ,by a11t?cc<le~1t ~uttering'. . . . . . 

The co11d1ho11 oj )Htl'fwular organ.~ ::.houlcl be carefully 111qu1rcd 111to. rn 
e~timating the chances of ::.ucccs:-< after any operation. No one would thmk 
of operatinµ, unlC:'R for absolute nece8sitr, upon a patient who:0e lung con
tained n l:uge tuberculous caYily, or whO suffered from ::.crious organic <lL.-. 
case of the heart. Our armr medical officers can testify to the unfarnrahle 
influence upon the result~ of· opcration;5 exercised by the chronic diarrhrea 
and attendant ulceration of the bowels, from which !-10 many of our soldiers 
pcrh;hed during the late war

1 
nnd every practical surgeon knows how sl ight 

are the chances of success, after even a. comparatively ~ light operation1 in a 
patient izufforing from aACctions of the urinary org:rns, rtnd c~pccially from 
the chronic form~ of Bright's disease. The condition of preg11aney may be 
considered a contraindication to any operation which can be properly post· 
pone<l until aflcr eonfinement. 

The temperament and frlio.'fyncrasy of a patient exerci~e an influence upon 
the ~ucce;-;8 of operations. Some races, as the Chinese, the individuals of 
which appear to be of a lymphatic temperament, seem to toil•ra.tc operations 
which amon~ other nations would be extremely fatal. An individual of a 
cheerful, light, and buoyant disposition, has, I think, a better chance of re
corery from a given operation than either one who i~ gloomy and who foar.s 
the approach of death

1 
or one who calmly and philosophicnlly makes up his 

mind to either alternative. 
The hygienic condition,"{ to which a patient ii: subjected before, at the time 

of, and after an operation, exercise a marked influence upon the succc:::s or 
failure of the operation . A man who is half starved is in no conditiou to 
undergo a serious operation, nor, on the other hand , is one who habitually 
oyertaxes his digestive powers by too much indulgence in rich and st imulat· 
ing food, or who exhausts his nervous system by intoxication. Those who 
have long been exposed to a close and impure atmosphere, or who have con
stantly inhalC'd noxious exhalations, whether of animal or vegetable origin , 
are lee~ :thlc to undergo an operation than those who have liYed in large and 
well·ventilated npartmenti:: and in a healthy locality. The hygienic 1'Ul'· 

roundin~r:; of tho patient at the time of operation arc also of great impor· 
tanee. Except in ('a:;e of necc:-:sity, no operation ~hou ld be done in Ycry hot 
weather nr during the preYalence of an epide1nic, e~pe(.' ially of such cli:o:ea::;es 
a::i er,r:;ipela:i or hospital gangrene. The room in which an operation is clone 
should be large, well ,·entilatcd1 and 1 in cold weather, well warmed i it should 
be kept :;(•rupulou:-;ly clean. The arm.\' surgeon must, indeed, practi:-;e hi:; 

~y;~n~ll:l~~ I~ ~l :~ :~ ~ 11 :-1~;: I~ i I;~~(' t~~~~ ~·c~~~:i ~~:I;;~.\~~ l~:~ f )I~ eel~~~: \1~:,~:~ ~ l~; I:('\ ~1J~~s ~~~)~ ~:~ 

i~;::;:~~~,,~~I:~~~:t~~'.,~::,~~~,;~;."~~-l~~::;"~~~-~;£~~:~~;::.~~~::~~;(£~\;~t:~~~:~!:l 
:~ ~~~1;~:~<; ,~~~~:.~\1:~:>{' i 1:~1~\~1c:;j~~~~1 ~~,~:i:1i!~· 'u~!;~~~1~~,~~i~;~;~l~e~r'~,~1 i~;;1~~~1~:~~1~· 
ovanotomy 111 a rold 1 a damp, or a foul room. 

A.f!t".r w1 O/HTolion, a pati cn~ ~hou ld be placed in the best po~.~iblc hy~iC'nic 
c·ond1tmns. As every operation (except, perhaps, the very Rlightcst) is fol
lowed necessarily by inflammation, what has already been described as the 
hygienic trratmrnt of tlie inflammatory process !:lhould be immediately 
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adopted. "'hilc the digestive powers should not be burdened by the admin
istration of' hc1.n~y or irritating food, the pat ient mu:;t not be ~tarnd, under 
the imprl':<:.;ion that such a course can prevent the de\·elopment of inflamma
tion. I know of no food better adapted to the condition of a patient imme
diately after an operation than milk, and hence I commonly direct milk diet 
under ::;uch t ircu1rnstanccs. If it seem to oppre~s the Homach, ur if there be 
any tenrlen(·y to vom iting, the milk may be diluted with one-fourth or oue
third ib hulk of lime-water. The after-treatment of a patient who has :<ub
mitted to an operation !:\hou ld be conducted in a clean and well-nntih.ttcd 
room, ~uftiC'ient ly large to allow from 1500 to 2000 cubic: feet of' !' pace for 
caeh bed "hil'h it may contain. In estimating the cubic capacity of a room, 
it i:; unfair to con"idcr g reat height as compen~atiug for limited dimen1'ions 
in other rl""'J>Cf't:<: j aucl the surgeon should not allo·w beds tn he crowded dose 
together, h<.'eau8e a \'{'1')' lofty ceiling brings the cubic <.'apacity of the apart
ment up to the standa rd. Too much stress cannot be laid upon the impor
t:ince of fr<.'c \'Cntilat ion for a su rg ical w:nd; one of the greatest merits of 
the pavilion system of hospital construct ion, which wa:o: so largely adopted 
during the late 1rnr1 was the almost impo:-3~ ihility of making pc.wilions, e~pe
eially with ridge venLilation, tioHc, as they would invariably have' been, had 
the pati<.'nts and ho~pital attendants found it practicable to make them :-o. 
There i::i room for i::ccpti cism as to the practical utility of mnn)· <Jf the plan::; 
for nrtiii.c.:i:d ventilation which haYe been propo~ecl of late year~i it may be 
doubted "ht'I her anything can compenf'ate for the abi'IC'HC<' of large" indows 
upon both !<idc:s of a ward. \Vhilc the surgeon would of' eou rse not wh;l1 to 
l'Xpo~e hili patient to a. dmught, :ind would therefore take <·are not to place 
a be1l im11wdiatcly beneath an opl'll window, yet it i:-; alwn)·s better to run 
the ri:-.k of hav ing too much thnn bv any chan('e to ban' too little frc.:sh air. 

Not only :-;hould O\'er-crowding be a\•oidC'd in a ho:spital ward, but the 
:-.urgcon ~hou ld adopt means to avoid all sourec::; of zymoti<" poi;-;011 i11g from 
(·ontagiou:-; em:rnati on~, whether gai'lcous or otherwise. For this purpose, the 
ward i- hould be kept 1.:i- rupulously clean j all excreta !-'hould be removed as 

~;~~11b~sar::~~:.~ 1(~~,·:~:1 :1ii!.ii!}~~tt~1~~~~ Fw. 10· 
and e:-<pN.· ially tho::;<' eontaining 
chlorine or carbolic add, should 
be freely u:scd. The ward shou ld 
contain· nn unnecC:':<ary furniturr; 
there 8hould be no pi L;ture;; or cn
gra,•ing::; hung abuut the \\:nlls,a.ud 
hcd-curtai ns~hould be ::-t ri d ly for
bidden; tlu'sc all :sen'l' a-; ne.:-ts to 
collect anv noxiou::i <.'x halationH 
which urnY permeate the utmo;o;-

1:;;:~i:~l~::~:1l'.Ti~~~::i'.'.;~~~~-'.~,~; 
::ihould he :tl once removed to an 

~:;!~~;.:~cdai:::rt~~-~~:~~;. 0
i:·s t~o~~ibJ! 

from othrr wounded patients; ward c;i.rriage. 

2~;f i!J~t~{~i:~f ;~if i~~~~5;g~~~;;~E~F~'..~!t~ 



OPP.RAT[QNS lN <:!::NERAJ .. 

~~'I\~~;~ ~·~~:·~~;\t;1~'1:: :::.~~~. 1~11;.!~t~l~;~~1 ~~~~~t:>•i: ~;s~;.~:~: :~.·~~~-~~1l:~ i~~:~11.~1~~'.:11:1~~:1~~:~ 
be washed with a l'itream of fresh rnnning: water. If ~ponge8 be employed, 
every patient :-;houl<l ha,·c his own, and they :;:hould he frequently renewed; 
u pledget of tow forml'i a good ::substitute for a sponge, and has. the a~l~·ant~gc 
that it.:3 cheapnc:0s permits it to be thrown away afler onrc u:;111g. I he l_rnt, 
or uthcr material employed in dreE-sing wound:;, should ne_ver be used twice; 

:~~~~~~i~~:~1~'~~:;~~ 1 :~ ~~0Ji;~ 1 ~t~1~fn::1c~!w~~~x ~~~ls~~. D '.)J~~l~~~,1~:., 1~~s i :~~1~~~ 
ducing pai1cr lint (the best form of which is that made by Parker, of New 
lia,·en) as H ChC'llp suq:rical dre::sing. 

It is well for the imrgeon to wa~h his own hands f1·?quc11tly in going f~·o~1 
case to ca:-:e, and he should enforce scrupu lous clcanhnees on the part of his 
dre:::sen1 and nurses; theflc may seem trivial matters, but it is upon the at· 
tention paid to just such things as these t ha.t. the wcll·doing of n. surgical 
ward often depend!', · 

Causes of Death after Operation.-...:\. patient may be in a good condition 
for au operation, the operation itself may be most skilfully exccutcil, the 
hygienic conditions by which the patient is surrounded may he excellent, 
and yet the apparently be::;t·grounded hopes of i"UCCC::is may be (!i~appointed 
by death following the operation, sometimes with great rapidity. There is 
no subject which ha1$ greater claims for the surgeon's con~ideration than that 
of the cau.~e.~ of dertfh ajler operation. These cauF-es may, of cour:;e, be very 
rnrious; but there arc some which seem to be 80 immediately connected with 
the circum:-:tance of nn operation having been performed, as to merit special 
mention in this place. 

Shoc!.·.-A patient mny die from the direct shock of the operation. As 
will he explained more fully when speaking of shock as one of the cou::;ti· 
tutional ctlCct::; of external violence, there is a positive physical affection 
known as shock, to be distinguished from the mental emotion and perturha· 
tion which sornctinics receives the Bame numc. Hence it is erroneous to 
say, ns is often done, that the occurrence of shock is prevented by the use 
of an~'Csthctirs; the sensation of pain is indeed done away wit h1 and much 
of the mental anxirt_v which was formerly the cause of intense agony before 
and during an opcration 1 is no doubt avoided; but there is a powerful cause 
of positive phy:--ical <iPprr;:;gion which, in some degree, attends every opera· 
tion 1 and to obviate which, no certain means, as far as I know, lia,·e vet 
been found. A patient may come to the operatinfHable in a pertCCtly 
compose(! nnd e\•en cheerful frame of mind, remnin in a state of complete 

~;z~:1~~1:~:~1~:··~1:;.:~~~ i~~:~~li~~~~i~;::,:~,t1;~::~i:h,~~.~~ .. ":'t~ ~~~~:i.~~;~~'. 
The shock o!' ~omc operations is much greater than that of others; thu::; a 

large amputat10n, a:; through the thigh or at the hip·joint, is attended with 
more ~ho('k th:111 one through the leg or arm; the removal of a tumol' in the' 
immediate proximity of the base of the skull, is attended with more shock 
thnn the t~king a'.rn.y of a much _larger nrnsd fro!1'1 anot~1er part of' the body; 
and . there JR i::.omet1~1~es obse.l'Ycd 1n the comp:trat1vely $light operation of en~· 
tr:ihm\ ~marked failure. of the pulse at the 1rnsta~ 1 t. o~ dividing the ::;pcrmatic 
cord. Ihc treatment of shock, after an operat1011, ts to be conducted by 
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kc('ping tlw patirnt a1'1 quiet H1'1 po::,sible, in a recumbent po:-;ition, and rndra\·
oring to promote rl.'aelion by internal and external ~timuhltion. :-<inapi~n1:-> 
may he appli<'il to the che:--t, abdomen, and in~iclc of the thig:h~. and hot. 
hri1·k:-:, or bottln• fillccl with hot water1 should be placed under the bedclothe:--, 
:-:o a:-> to prodlH'(' an r11uable warmth of temperature. [n hospital~, mctallie 
foot-warnwr:-; 1tr<· u..;ually proYided, and should alway:;; be kept in rcadinet>->. 
"""hilt• the hody j,.. to hl' kept warm, free acce:::s of air to the lung:-; 111ust be 
8Ccurc<l hy opl·niu~ the wirnlow:-:, if necessary, and eYl'll hy fanning-. Fric
tion1'1 an· often dirl'ctcd, hut arc of somewhat doubtfol utility1 as rather tend
ing, in thcm~l·lvc,.;, to exhaut:;t the patient. Br:rndy and rlmmunia may he 
givc.•n hy tlw mouth, if the patient i-. able to swallow, and if not, may be 
admini;0.tl'n·d hy the rectum, or Nher may be ginn by ~ubeutaneous iujee~ 
ti011. 4\ ;-.timulating cncm:t of oil of turpentine, hcaten with yclk of egg, is 
often Vl·ry ~crvicl'nhlc. Lund employs cnemata of quini:L and camphorated 
ti11l'turc of opinm, while r1uiuia. is also recommended a;.; a prophylactic by 
Easlc•y, nrnl hy• ~J<.(iuirC', of Richmond, Ya. The intNnal :ulmini:;tration 
of bt•lladonna. is :.ulvi~t_.d by Dr. Reinhard 'Veber, and that of digitnli,:, in 
li:1rgi' 1lo:•L·s, by Dr. llrnnton. As soon as partial reaC'tion ha1'1 taken place, 
a full do~l~ 1Jf' morphia should be given, and this, I think, is prC'fi:rably done 
hypodl'nllil'nliy. A ~ix th ur a (1uarter of a grain of morphia, injected under 
tht· ~kin, is more <1uiC'kly ab~orbed, and therefore more prompt in its cflCcts, 
than a mueh largt'I' do:->C exhibited in the ordinary way. lt i:; :;urpri::;ing 
how mut·h lwnciit a patient suflCring from shock will deri,·e from t'vcn a 
r1uartcr or half :111 hour's natural sleep; :.i cup of strong bed-tea, well sca
i:iOlll'(l with pc•p1wr1 should be in rea<line:..:s to he administcrc1l ns :..:onn :is the 
patient trn:tk{'!'i . 

. As thC're is always risk of reaction running into ,·iolrnt traunwtic or in
fl:i.mmatory foVl'r, it. i:-i well for the surgeon, as for as po~:'iblc, to u~e rxtcrnnl 
stimulation, and tho:..:l' internal remedies which arc mnre eyanl'~ccnt in their 
t•fl(><'b, suC'h as nmnumia, rather thnn brnndy 01· otlwr prl'paratinns of alcohol. 
It is sometimes uel'Cs:'nry to delay the dr('ssing of an operation wound 011 

account of the OCl'lllTt'llCC of shock; under such l'ir<:umstam·L·s, when 1·eac
t ion ha:; oc·c·urrnd, the drc::::sing should be effoctcd m1 !'imply and with a:; 
littlr pain m; pnsl'ihle. I ha.ve seen gr~wc injury accrue from the introduc
tinn nf'snture,.;, in tl1l' case of patients just recovering from the :;hoek of'a11 
operation. 

The old(.•r "Tit('r:o; descr ibed what they called "RPro1ulrtry o,. in ... idiou.'l 
i!hoc/.:," which miµ:ht come on sub~cqucntly to or ind('prmkntly of the occur
rence of the primary form . This, which it:; the mo::;t fatal variety of ~hock, 
i~ dcn•lo1w1l at an interY:ll of from several hours to one, hrn, or more day:-; 
afkr an OJll'ration; it is, I believe1 in mot>t if not in nil en~l's, dc1wndent on 
the formatinn of heint elots,1 which may cause death by directly emharral:'sing 
thl' :tl'tinn of tlutt organ, or more remotely by fragment."' bccomin~ detached 
and plu~ging the artcrie:s of the brain or lung::S, a fatal re:-:ult heini:r thus cau1'('d 
by the prol'C'~"' known a:; nnboli:mi. Either primary8hockor g-reat lo:-s of blood 
would, by dimini--hing the force of the circulation, tend tn inrrca~e the ri:-;k 
of thi:i formntion of ht•art clots. The mo::St promil"'ing mode of treatnl<'nt 

~:~::~i1:t~1t'i~111~ 1 :~1::~~>~l::~:!'J:~1~1~~ 1;it~~11~ ~~e~~-'J~~1~·ifi~~~~~·1·1~;;,ti~~c 1~::~\1.!11~~~~;: 
injel'tion ot'1lilute(l :tc111a.nmmoni:-e, as recommended by Cotton,of Edinburgh. 

JV·11wl'l'hr1!r at f he time of or subsequent to an operation is \'Cry ofkn the 

1 fi'u.)·rrr Im~ pnrt.icularly insisted upon the frequency of denth ttfler opcra~ions 
from the furmntion of tibrinous coa~ula. in the right side of the heart, unt.l believes 
thnt n. mulariou.~ stnte of the blood 1tcf.g as a predisposing cause of ~uch congulation. 
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rau~c of cle:lth; nothing can be m01·e erronrous th:m to Hl'i'Crt, a:'i is :-;omctinH::.; 

;~~~i~'ni~rnt]~\.~:.~.d~~:~~lc ~fb1~~~lbi~0~r~l~~bit1~~a~1~ ~\~~~~~:~,~~.~sm~t~:1~:~·i;~ ~~ ~~~ 
as to :-:ay, with ·::;omc of our predeces:::orl'!, that blond is the li<1uicl lite of the 
body, there can be no question that there is no :i.urcr way of' making un opera
tion mh:iucccs:oful than to neglect even apparently slight hcrnonhage. The 
absolute rwwtwl of blood l0st during an operation is not i:;o immediately the 
rau:-c of danger a:- the 1·apidity with which the bleeding occur~. I have :-:een 
an amputation at the hip-joint, in which one or at rno:.:.t two or three jets from 
the femoral artery, together with the shock of the operation, produced a btatc 
of eolla.p!Se from which the patient never rallied; while I have seen a. muc:h 
larger quantity of blood lo::t in other operations, where the flow \\'fl::; more 
gl':ldual, and in which the resulting depre:s:;ion was scarcely perceptible. !11-
tumedfote or i11termediary hemorrlwge, as it is sometimes en lied, is apt to occur 
when the patient begins to react from the state of amcstll(~!"\ia and after he 
has bcromc warm in bed, from ves::;els having e::;capcd the !"Urgcon's notice 
when the force of the circu lation was depressed; hence, if there has bet'n 
much shock, 01· if the operator has been unable to detect the mouths of ve~
sels which yet he knows mu::st have been divided, it is well to po!:>tpone the 
final closure of the wound until after complete reaction. 8<:co11da/'y hemor
rhage may come on at any period between the occurrence of reaC'tion and the 
ultimate healing of the wound; it may re.suit from the premature detachment 
of ligature~, either from their having been in the first place insecurely :lpplied 
or from suh:;:.eftt1ent inflammatory changes in the coats of the ve:-~e}!=;, or it may 
be due to the oc·currence of sloughing, opening ,·e::-:sels which had not been 
divided, or at n part higher than the point of' ligation . The treatment of 
~urgical hcmorrhag-e will be described when con~idering wounds of arterie~. 

A patient may die after an operation, from the violence of the i11fiamnir1· 
lion 01· of the accompanying traumatic fe1:cr which, except in sli,ght cases, 
necessarily ensue. The symptoms and treatment of these conditions ha\'e 
been sufficiently discu::.secl in Chapters I. and lI., and need not be again re· 
forred to here. 

A patient may die after an operation from cauBe.'1 /Heviou.'(ly in oiNfeuce 
wh ic·h the operation ha;; not been able to remove, or which it hns una\'oida
hly ag~ravatcd; as an in~tance of the former contingency, I may rcfor to 
the deaths from hecLic and suppurative exhaustion which follow excision:: 
of'joint..s; of' the latter, death from pre-existing peritonitis after the operation 
of herniotomy. The unfavorable influence of rmal di~case upon the rc~ult~ 
of oprrntions was pointed out many years since by Dr. Che\·ers, nnd Y cr
neuil h:ls recently ~hown that a similarJy unfavornble inHuence is exerci~ed 

~y l~~I~~~~(} 0~~,t!Fu~'.·~~:~~~~cj~;!~~~ v;~Cbl~l~ c;~~!)~t~~ecr~f~~~~~1~·~~1i~!:gb~l~~:f 
death after many operation~, particularly those upon the abdominal or pch·ir 
organs. 

Finally, patients after operation are frequently carried off hy various af:· 
focti011.s, which, while not necessarily dependent on thC' perforfnancc of an 
operat1011, yet follow the U:5e of the knife with sufficient frequency to entitle 
u~ to con~idC'!' the operation as th:ir ex.citing cau!:1c. They are Chiefly uy
.'(1ppfrt.'f,}J!J<CllWt, lw.'4pllal gangrene, diffu:se u~flmnmation cf the <ll'eoUu· ti.'(.'(tte, and, 
more rnr~·ly, tetanu.~; the~e will all be refCrred to in their proper place, and 
:ire mcnt1011ed n_~>W r~1ercly to complete tl~is \'icw of the subject. Scm·let Jau 
is rcg3:nlcd by hnghsh :-;urgeon~ as~ senous and not uncommon sequel nf 
o,rerat.1011~, but I lrn.vc seen noUung m my own experience to lead me to con
d!der 1td occurrence. other than . a coincidence. l ha\·<', howcnr, t'C\'<'l'al 
tuue::s seen erylhema follow operations, and have known it to be mi~takeu, on 
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the one hand for ~carlct fovcr, and on the other for erysipcla~. 1 An opera
tion wound, ns any other wound, mny become the seat of diphtluritfr cl<po,,if, 
aeeompani~cl hy low con~titutional symptoms which muet bC' trrnted on the 
same princ·ipk:. "hich guide the practitioner in treating a l'tlt-C of diphtheria 
occurring uml<:r other circumstances. 

Preparation of Patients for Operation.-In Yi('w of thr great clanger:-c 
which are thus seen to accompany eYery operation, it certainly behoons 
the ~m·~con , whenever it is practitable to do so, to take measm·e::; m~ 
far ns po:-:-<ible to amid tho:-;(' dangers; and hence the importance of nttcnd
in .iz: to the p1'C])(mtfion o.f a putie11l.for operation. 

In ma ny cn~e~. unfortunately, there is but little time offorcd for pr('parn
linn i a pntil•nt, \\ itli u severe compound fra cture requiring imm('clintc nmpu
tation, or one who i ~ !-1.Uffornting with p::eudo-mernbranous croup, ea nnut wnit 
fol' any eour::::c of' preparatory treatment, but must take tlw chance, if a11 
operation he deemed proper, without rega rd to the f.itate of hi:-: genem l 
health; vrt e\'C'll under the most unfavorable ei1·cum~tn1H'(',-;, thr morale of 
the puti<;nt may often b(' improved by a fow soothing and l'lll'otm1ging word:-:, 
whiil\ if there he much phyf:.ica l depression, a. warming and f'timulati ng 
clrau~ht may :.:ufH<'<' to rernl('r him hette r able to f'Ubmit to the ordeal of the 
knif(> thnn he \\ould he ot hcrwi :-:e. 

On1.~c11f (~/" Patirnt.-A YCry importan t que~tion , and one wh ich admit~ of 
grnn'> dnuht, j,.. a,.. to how for n ~nrgeon may be ju:-:tified in a:-:~uming the re· 
:-pun:-:ihility of op<'rntin ~, whc·n a patient i::. unwilling to gi\·c his as~cnt. Of 
cour:<c nn one woul'I think of performin,g an.\· operat ion uf' romp/ai.~(mcr 
"ithout the full tnn:-:ent of the patient. but where an operat ion i:< imme· 
diatl'ly ne('<' ... ~:uy to ~ave li fe, as in :l cm:c of ~tranµ-ulated hernia or of injury 
rer1uiring primary amputation, the surgeon 's position is one of g reat per
plexity. 
If the patient he n t hild, the consent of the parent;0, i~ qu ite suffici('nt; if 

an tulult , hut unnble from intoxication or other cau!'c to judp:c for himl!elf, 
the r1ms<1n t of n nea r relation or fri end who is competent to dt•cidc the nrnttcr 
~diould he obtained i in the nb:'cnte of the par('uts or other rclnti\'C' . .;:, the :-; ur
geon mu~t pince him~c lf as it were in loco parenti.~, and do frnl'icst-;J~, what he 
thinkl-1 h(':;t for hi~ patient. If, however, an adult in full JlO!' .. C'~:-; i on of hi~ 
facultit>.-: rC'fu~e ~111 operat ion, or if, in the case of a child , the pa r('nt:-: r('fu~c 
for him , I cannot think it the duty of the surgeon to per!:'il:'t iu opC'rating under 
suc::h (·i rcumstance.-l; he :::hou ld remember that spontaneous rec·oyerie~ do oc
ca~ i onally oecur in the mo~t unpromi~ing ca~efl. 1 and t lrnt , on the other hand, 
denth may \"CIT likely follow the most ('Jigiblc and hC'~t-executed operation ; 
and wh('n. the iruc ~t:ite of the ca~e and the imperatin• ncrr:-sity (hum:rnly 
spenkin.~) of the operation ha\·c been clearly and fully explaine(l, I cannot 
thi nk that the Hll'g'('Oll ~hould be held re~p<msible fo r the con;.;cquencrs of 
oh~tinntc refu:-::d on the pnrt of the patient or hi.-: fri('rnl:-;. 

P1·rprttafrn·y Ttfflfment.-The requisite consent h:l\·ing hetn obtained, in 
any c·a~c that ndmits of a short delay, it" ill be dc~irable to occupy a few 
day~ in pr('pnmtlH')· tr('rttment. I do not consider it ever necc~~ury to deplete 
a patient, whether by bleeding or violent purging, before an operation. Th~ 
diet :-;hou ld he reg-ulated, such articles as are known to be irritating and dif-

::~~1 ~r~~ ~:1if ~~1t~~ I~~~ r& )~~~,~~w~~~l~" t~~etht~1 ~s~1~f~~~n~ 11 ::~~'t i~,~~:~~t~~c1:!i~;~~ 
cnf:.e of hoio;p ita l patient::.;1 who arc oftC'n brought from a con ~ idernblc distnnce 

1 d!e nn intcr<'Aing- pnp<>r on 11 Eruptions nfter Ueccnt Opcrntion!<," by )fr. E. C . 
Stirling, in St. George's Jlospital Reports1 vol. x. 1 18i!J. 
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to undergo an operation, it is proper to wait until they havl' rrr't<'d fr~m the 
fatigues of travelling, and ha,·e become somewhat at'customrd to their new 
quarter:; and the 1ww faces that surround them i ai-; thC'y arC' frequently it~ a 
state of dchility, it is often es.::.ential to put them upon a cour:-;cof tonic:-:, with 
nutritiou:-; food, nnd even free stimulation, before they can he hroug-ht into a 
condition for operation. In the case of diabetic patient:::, Fischer advi:_.;r~ the 
preliminary aclminhstmtion of carbolic acid in ~mall, but frequently repeated 
doses. 

It i,1; usually propC'r, the night before an operation, to adrninit-ter a mild 
cathartic, ~u<'h a:-; a dose of castor oil, and the next morning to empt~· the 
lower bowels by un enema; thfr~ is especial])' imporlant in r::n•e the rectum 
OL' adjoining pnrts arc lo be involved in the operation, but ii" desirable under 
all tircun11;tanc:cs, as it obviates the need of fl !'ecal cvncuntion for :::ome days 
afterwards, and thus saves a good deal of fatigue nnd rxpn!'urc which is 
a lways undesirablr, and occasionally very }Jrcjudicial. In the case of a 
woman, the operation l"hould not be done during n. menstrual period or 
during prC'gnaney, if the exigencies of the case admit of postponement. 
The patient ::;houhl be loosely clad, and, if much bleeding be anticipated, 
should wrar an additional garment which can be removed after the opcratiou. 
No solid food ~hould be given, if an an::csthetic is to be used, for several hours 
previous to its administration. All preliminary a1Tangcmcnt~ should, if po~
!Sible, be completed before the anresthetic is gh·en, as there ran he no doubt that 
prolonged amc;..;thesia exercises an unfavorable influence upon thC' surcet-s of 
an operation. The l'ule upon this point must, howeYer, Yary with the indi
vidual ca~c; thus if an operation on a woman will nec·es~itatc expornre of 
the person, it is olwiously better that the an::csthetic :::hould be administered 
before tlic patient is removed from her bed, and that the final armngements 
should be postponed until she has become unconsciou8. 

Ptclhninary .Arrcm,qement8.-The surgeon f;hould him!-iclf see that the 
patient is in good condition for the operation, and that all ncccF~ary prepa
rntion~ have be-en made; the operating-table should be firm and solid, of a 
height sufficient to prevent the necessity of the surgeon'f:. being fi:ttigucd by 
stooping, and surmounted by a thin mattress covered with oil-cloth and a 
clean sheet, or by folded blankets; it should be placed in a good light (a 
northern expo:';urc i1:l usually considered the best), and should he provided 
with pillowd, and additional co\·erings to throw OYer the patient. The best 
time for an operation, in this region of country, is in the forenoon; if it 
be a dull clay, or if the operation be unavoidably performed in the afternoon 
or evening-, the surgeon must see that proper arrangements luwe been made 
for proYi(ling artificial light. The nece1:lsary instruments ~hould he carefully 
nrrangecl in the order in which they are to be employccl, placed in a $;llitabfe 
tray, and conred with a clean towel until the time has come to u~e them; it 
i:-: a good rule tn think over beforehand all the steps of the opC'rntion and 
the po::-:o.ible contingencies that may arise, and pro,·ide the proper in~trument:; 
ncrordingly. The ~urgeon must instruct each of his a~~istant" as to the 
(luties he i:; expected to perform, and each assistant shouM, as far n:-: pos~ible, 
confine hims<'lf to his own duties and not interfere with thosC' of the relit. 
For most 01~erations two or t_hree assistants are sufficient, and fow can 1·equire 
more than hve, or at most, six. One should take charge of the an:.c~thetic; 
another hand the in~truments; a third support. tllC' part to be operated on; 
a fourth be ~-eady to suppress hemorrhage, etc. All the needful dressings, 
~pongcg, ba~1111;, bandages, etc., should be arranged wh<'rP they can be readily 
reached. II:wing seen to all these preliminarie~ (the palie1lt being in posi
tin.n, anre:5thctir:ed, and the part ~o be operated .on din·~tcd of superfluous 
h~m and cloth1ng), the surgeon is ready to begm the operation. It may 
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seem almo.;t ~uperfluous to say that on such an occasion the surgeon's pl'r
~nn::d demeanor ~h oulcl be quiet and dignified i eccentricitie:-; of costume rmd 
conrluct shoul<I be nrnidcd, the perfection of an operation cousisting greatly 
in the $implicity of it:-; concomitant circumstance:<. Though the operator 
ancl hi,; al',.;h;tants may, from natural dispusition or from long habit, h:we 
('OlllC to look upon an operation as an every-day affair, it mu~t be remem
hered that, to the patient nnd his friends, it is au O('Casion fraught with the 
<leepe~t inter<.>l'lt and the mo~t nnxious soli citude; hence, both for hi:::; own 
reputation and out of regard to the feelinfrS of other!?i, the surgeon should 
reprc-.!'I manifc.;tations of excitement, nnd still more of lc\'ity. It may seem 
ncecllc!-'1' to dwell ~o long upon this matter, nnd I do it only because I ha\'e 
frequently :::;ecn th('l'C reaR-onnblc rule:: neglected, :oimpl~· throu~h thought
lef.l,.;n(':-.:. l know of one iostancc it which, after the first inch•ion wns mnrle, 
nn a~sistant waR obliged to remove the operator's hat, Jc::;t it shou ld foll into 
the blood, and in \\hich almost all the bptanders continued to solnce thcm
S<'lni::; throughout the operation with pipe:: or cigar. 

Operation.-Thcst<•psof'an opcrationshoultlall be planned in adrnnce,ancl 
th<' l(':'.:o; talking that is clone an.er the knife has been once taken in hand, 
the hetter. Time is not quite as important now as it was before the days of' 
~llltl':-lhe,.;ia, but it is certain ly not good for the patient if the surp;con be 
ohligt:cl to stop and hold a consultation at each stage of the OJK'rntion. The 
indsion~ shou1'1 be made as much af.l pos::;ible in the linei:i of the natural 
deprC!-<.;ions of the part, ~o that they will come together without undue tension 
or deformity ;1 they should be sufficiently free, and mnclc with a firm JWCi:'l'IUre, 
~ufficicnt to carry the knife through the skin and superficial fa:ocia at the firt"t 
cut ; at the ::;amc time the operator should never be in a hurry, nncl i:hou]d 
not be mi~led by any idea of fancied boldness into ~tabbing rashly into his 
p:tticnt'$ body-a cour:-::e whiC'h is never requisite, n111l which may occaf.lion
ally lead the surgeon much dC'cper than he hn:::; nny wi~h or intcntion of 
going. Ilemonhagc during nn operation should he prennted by the use 
of a toumiquct or E:;march't-i bandage, or by the prc~surc of nn n::sistnnt':::; 
fing<'r;-;; it i~ e,·en sometimes desirable to pau::e nnd f.l.CC11rc cnch ::utcry as it is 
di\'ided. \\' hen the operation is completrd nncl all oozing of blood ('heckc(l 
(which may be facilitated, nftcr tying the \·essels, by cxpo:::; in ,g the wound 
for tl short time to the nir, or by pouring Qver it n ~tream of cold or of <1uitc 
hot water, or of clilutccl alcohol), the edges of the inci!?iions shoulcl he brought 
together with suture~. This is hef.l.t done while the pmicnt if.l ::till in a stnte 
nf anre-the:-<ia, though if there have been much ~hock or hC'morrhage, it 
f.lhould be defr•1Ted until reaction has tu ken place. The sutures muy be mude 
of ligature :::ilk, ()f ordinary thread, or of metal. The !cad ~uturc if.l, I think, 

~~~{~~~:,~:~~I~2~?~;1t~;~:J~~~Iif ~~;~~}\;I5i~~~i~~i~~;~i;:t;~~~~~
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ii1}i~:~ 
thr harelip pin may be employed in preference to other form!-i of i:'Uture. 

If the wound be cxten~i\'e, it may be nece!';:;ar.r to gh·e additional support 
by means of adh<'sivc pla~ter. Narrow strips f.l}10ul<l be msed, to he applied 
betwcC'n the points of suture, and to exten<l some di~t:rnce on C'ither side of 
the inci~ion. The wound i:;hould then be lightly dn:'~:-<C'd, nnd the patient 
placed in a clea n bed, which should be at hand an<l already warmed. It i8 
often a goncl plan to give n h)'podcrmic jujection of IUOl'phia, before the 

1 Dr. }'ncknrd ndvisf>S thnl the ~kin should be cut \'Cry obliquely, believing thnl n 
surnller cicatrix may thus be secured than could be otherwise oblnined. 



OPER AT TONS IN GEX ERAL. 

patient ha~ quite rcroYcred from the effect of the anx:;thetic. The after-
trratment hns nlrcnd)· been referred to (see page 6-1 . . 

The flurgcon should not, if practicable, lenxe his pati<1nt, until he ha.~. seen 
him comfortably fixNl in bed, till complete reaction hal-1 occ·urred, and till he 
is ~afo;fir<l that no ri~k of bleeding is to be anticipated. Ile> tih~1uld ali:>o see 
thnt a compdcnt nur:0e is in attendance, to whom he ~houl~l g1\·e _full and 
explicit directions a~ to the management of the pnt1rnt m the mterYal~ 
between hi:-: Ybit:-:. 

A~ .-EsTnET1C:--. 

lt must be :.wknnwledged that a great chan~e .lrns h.N'll b1·nuP;ht aho~1t in 
the prnC"ticr of operative surgery by the introcl11ct1on of A 11a:.~fhf'l1f'.~; pat1e~1ts 
will now submit to operations which formerly they would. rather have died 
than endure, tlnd thuR many operation:; which without ana.-sthbin. would lrnve 
been abl-mlutely impracticnble, are now perfectly feH:-;ihle and arc frequently 
employed. In thi;.; way the range of operath·e surgery hn:-: been g-reatly ex-

~~~~~~~~t i~ '!~~~c~d ~:~ ~\t1~1~s fi~~~ \·;~i~~o~l~:11 ~ ~ti!';1~t~~l~ ~~::g~'.~~I ~·~~~;1°~\~i 11~~nt~~~ 
anxiety and di~quietu<le which formerly nece!":-arily preceded nn operation; 
and it is probabl<', likcwi~c. that the php:ical ~hock of the opemtion is in 
:-ome degree dimini:-.hed. The surgeon also is enabled to toncentrate his 
attention upon the duty before him, undistracted by the crie:-< and ~trup:g-le:: 
of hi~ patit·nt. But arc the henefits of an~thesiac1uitc unaccompanied with 
attendant, though hy no means cotmtervailing, evils"? Stati:4ic~ ha Ye been 
<'Ollccted on either :;hie of this question, Prof. Simpson maintaining that the 
mortality after operations has diminished i-in('C the ui-:e of anrc:-.thetic::;, and 
Dr. Arnott that it has increased. l\ly own impretiSion is thnt, as a matter of 
figure:-;, the latter :-.tatement is correct. But though there may he an increased 
den.th-rate, this inerea,.;c> is not, I beliew, fairly to be attributccl to the em
ployment of ana>thc~i a. :Formerly, a surgeon, in con~iderntion of the great 
pain which an operat ion wou ld inflict, would naturally re~crve the uy.:.eof the 
kniif- for those C'ase~ in which it was most probable that the patient would be 
markedly benefited, nml would decline interference in :rnv ca~e in which the 
pnticnt ,\,a:-; not in ft good condition to undergo the incy ita.ble ~uffering of the 
operation: now. :-.in1·c· th<> pain of.the operation is no longer to he clrca.ded, 
we are con~tantlv induced to extend the benefits of our art to ('Use~ which 
formerly would ·hrwe been left without opernti,·c trentmrnt, and to give a 
la::)t a.nd po~~ihly faint chance to patients who otherwise would haYe been 
abandoned to ecrtain death. In the large majority of em:.c:.:, the ehnnees for 
each inclh•idual arr, I believe, made better by the u::-e of ana::-:thctie~. I have 
my:0clf repC>at<'clly noted an improYement of the pulse durin.~ the inhalation 
of rthcr, aJHl lrn.,·e found the patient's general co_nclitiou absolutely better 
afrer an amputntion than before it was begun; and I eau Rcnrcely conrei,·e of 
any ta!Se in whieh a ~erious operation would be proper at all, in which it 
would not be likrwi:.;e proper to employ amcsthei;:ia. 

Rtill, we mu:;t be eareful not to err on the other side. Tt is to he fenred 
that students and young pructitioners often get a. fah:c impre:0~ion upon thi:-1 
point, and from i::<.•ring the frequency and apparrnt profu~ion with which 
amcstheticl-1 arc admini:-;tcred by their clinical teacher:-;, rl eri n' a notion that 
the~e a.gent." arc pNfi.•ct ly harmless, and may be indisniminat<.•ly resorted to 
under nil cir<'lJnlRlnnces. The true rule upon this matter (a rule which is, 
indeed, appliC'nblc to all ou1· perturbing modes of treatment) is, that when 
anrcsthctics are not positively beneficial, they arc injuriou8. Hence, under 
ord inary circumsl:rnces, they shoul<l not, I think, hr employed, except for 
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rC'ally important operatiunf.l, and those which without their use would be 
tediou:; and pninful. It j,. seldom right to giYe anw-thetics for purposes of 
dir1y110.'(i.-. mcr('ly: thl·rc are, however, parts of the ho<ly the lc.i>iorns of which 
an.·:-,, obsc:urC', an(l in dealing with which a mistaken <liagno:-if.l. might lead 
to sueh ~r:we rrrors of treatment, that it is often not only jt.1:-tifiahlc, but even 
impemtin to employ an~the:;ia in their exnmiuation. Injuries about the 
hip-joint may be taken a~ an illustration of thi:-< statement. The rl'duction of 
cfo-lucaticms is rcncll•n•cl iso much easier to both patient antl :-.urgeon by· the u,.c 
of :lll<L· .... tlwti<'."', that these ag-ents may almost alway::. be proprrly rmploye<l 

~~:~~i\:;;~~::\~~t:~;·:!~}~~:}:1~:;;~:~;~~~~:,~~\1'.~b:Z~~1~~r;::~,~~;i[l~;~ei·1 i ~}f 
for thl'ir prdiirma1wc; thus1 anresthetics should bC' ~iven heforC' opC'rnting 
fo r pill'~. or for phimo~i~, for these are tedious preccd urcsi wh ile oprning an 
ah~('(•;-;.;, c·ntting an anal fi:;tu la, and tapping a hydrocele, arc qu i<'kly done, 

:1n~7~~1L:;'.~~~\\t~,1 \;·i~1~~:'11.~~i~~· ~1}1~ 1:~1~1?i~1~11~~f~naZ1'11;:~x~the:sia into the pract ice 

~~-t~~~ 1t1i~~r~r i~,·~r;l~ ~~·t~~f i~~:~ ~c1~r~~ti~Y~~1e~~~ i ~i~~-~~~1 i~~1~r '~~\~ ~~:~::~ 1 ;:.i?f ~~t~ 
hmn'Yl'r, permit more than a very brief refe rence to it. 

~fany rfforh to pre,·ent the pain of operationR had been from time to time 
made, hy thr usr of narcotic:-:, either in vapor or admini:-;ten .. ·<l internally, by 

f1~~~.~~~~ :·~, ~;~ ~;;~ o~h~~:e~1~~·J~~~Y~ i;ab~;: ~hjl~(:.~~~;e~11~~~ i ~:!~~~~ ;·;;1~~t·~~ ~~:~.; ~;~:~ei~~ 
the introductinn of ann.>Sthc;:; ia dates back but about a third of a ecnturv, to 
the ~·c·ar Jx.t-1,1 when Dr. H oraee W..-ell:-:, a dentist of Jlartford 1 Conneet~eut, 
re1HINC'd him~elf nneon1'eious by breathing nitrous oxide g:18 (which h~1d 
jHTVionsly hc·rn expC'r imented with by Rir Ilumph1T Dav:') , and in that e011-
dition isuhmittl'd to the extraction of a tooth. Dr. ' Velis rrpeated his C'X
pl'rimC'nt bdi11·r the med ital faC'ulty :md 1'tudenls of lforvar1l College, Boston, 
hut lnnwntnhly fa iled. In 18.+6, Dr. , V. T. G. Morton, another dentist, a 
pupil :.t nd p:ntner of W"ellF-, began to experimcnt \\ith the \'apor of ethcr, 
\\hethcr incll'pC1Hlrntly. or in conscqucnC'e of hint:-; received from Dr. \\'cl lf-l 1 

Dr. Chnrll•s T. ,J :1ek~on 1 or both, lrn.8 never been sat i~facto rily c~tablish ed. 
It i~ ~tatC'd that l\lnrton's first rxpcrimcnt was macle with chl01:oform (under 
thr name of chloric et hrr), and hence the honor of d i~covering both of the 
grent nntesthet ic agents of modern t imes has been claimed for th is country. 
lt seems proper, howe,·er, th:tt the real credit of a ili;-;co,·ery ~hou l d he given 
to thr man who fir:-'t prnC'tically makes that diseo,·ery u::ieful to his fellows, 
and hencl' the merit of introducing ch loroform as nn anR7'thC'tic bclonfrs, I 
think, fl:-\ undoubtedly to ~ir James Y. ~imp~on, ns doc~ the merit of intro
ducing C'thrr to ~forton h i m~elf. 

The fir~t .~!ll'!fiNt! operation (beyond the e:xtrn.ction of :l tooth ) clone with 
thr airl nf l'ther, was·the removal of a tumor, by Dr. Jolrn U. \\'arren, at the 
)fa,. .. al'hU~l'tt:5 Genrrul no~pitall in 18-1(), the nn~'C8thetic beiniz ndmini:'tered 
hy Dr. ::\[nrton. The fir1"t case in which ether wa:; used in thiR city, was, I 
believe, one of diRlocntion, at the Pennsylvania Ilo:;pital, the operator being 

a n~:[1~;:i1~e~~~~'~:Yi ~h:o11~~~c ~~:~~~ ~~. e~~:~~!;;Jl~~ r~~{~~'~d t t~t l~l;~~:~~~nro~el~:ea~~;vr;u~ 
porl ion11 of the \'fl~i (Pr(lciitioncr, December, 18i0). 

1 .\_claim of priority hos recently heen made on behalf of Dr. ('rawford ,V, Long, 
of Georg-in, who j<;snid tohnvecused ether in snq{icnl operntionsnsenrl,vns 18·12. l 
hope that I nrny be p1udoncd for snying that the e"idence in Dr. Long's fuvor seems 
tomcquiteinconclusire. 
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Dr. Edward Peace. fo the fall of 1847, Prof. Rirnpson, of Edinburgh, 
began to experiment with chloroform, which soon became the favo~·ite with 
Brifo•h nnd Continental surgeons, by whom it i!' still almost umYer~al~y 
preferred to ether. The latter substance is1 on the other handi preferred Ill 
Bomc pnrts of France, nnd very generally in this country. . 

Either agC>nt ha1' ~ome nckantages o\·er the other, and f:OlllC correispondmg 
di::adrnntagc~. Chloroform is more prompt in its cffect:-1 than ethrr, the 
patient i!" u,onally quieter while coming under its in~luencc,, it is le:-.s apt to 
c~rn,.;c vomiting-, a snrnller quantity than of ether 1s required to produce 
nn~sthc.-;ia, a11CI the patient reacts mOre quickly when the inhalntion is stopped. 
It, howenr, require~ much greater care in i ts administration than ether, and 
its u~c hs nttenclecl with much greater risk to li fe. The aboYe i:.;tate1~wnt 
gives m.v own CHtinrnte of the relati,·e merits of these agcntrl, and, I belieYe, 
corresponcli; pretty closely with the opinions u:.:.ually entertained ~n the 
subject; it is, however, but right to say thnt Dr. Lente and Dr. Squibb, of 
New York, bC'liew• that anrcsthesia may be induced by means of ether as 
quickly as can i;:afcly be done by means of chloroform, and with a quantity 
coi-ting le:-~ and wei,!!'hing yery little more than the rcquh::.ite amount of the 
latter; and that other writer:; have maintained that vomiting is at least as 
frequently cnus.cd by chloroform as by ether. Dr. Kidd, on the other han~l, 
regard~ ether a!:' quite ms dangerous a:-. chloroform (Dub. (}11. Joum. Jlfed. &l., 
Aug., 1867, p. 63). 

!~or my own part, I confess that I prefer ether, in a \'Cl')' large majority of 
case:s; it i~ certainly, I think, safer th:rn chloroform, and is ~ufficiently con
Ycnient for almost every cai'C that the surp;C'on is called upon to treat. In 
particular ca!::.cs, howenr, I am in the habit of using chlorof<mn; thus in 
extraction of cataract, the greater struggling and risk of vomiting produced 
by ether arc decided contra-indicat ions to its use; and as the vapor of ether 
is yery inflammable, and that of chloroform not at all so, the lattC'r should 
be preferred for operations about the face, when there is any pos::iibility that 
the use of n. hot iron may be required . 

P1·eccmfionary Jlleasm·e.~.-,VhnteYer an::csthetie be re!::.orted to, certain 
precautionary mea~ures should be employed in its admini:-.tration. It is 
often said that organic visceral disease, especially a. fatty state of the heart, 
should forbid the m;;,c of anxstheties; but whateYer may be the risk under 
thc:;e circum:-.tance1', it would probably be stil l grentcr if the operation were 
performed without an anresthetic, and hence I cnnnot think its u~e in such 
cn~es improper. It would, howe\'er, be right, if disea:-.e of the heart were 
su!'pectcd, to watch the adminbtration with special care, and particularly to 
giYc no more of the nnre;-;thetic than was ab~olutely nrce~~ary. The patient 
~hould he prepared by remoying any constriction of the clothing upon the 
throat or around the wai:5t, so as to preycnt prr:-sure on the larynx, or 
interference ,,·ith the action of the diaphragm. No solid food should be taken 
for :-e,·ernl hour~ before the anresthetic is giycn, though, if there be much 
clepre:-:~ion, it i~ often well for the patient to swallow half an ounce or an 
ounce of brandy, with n moderate dose of opium or morphin, immediately 
~cfore the ndmi~1i:-tration is beg~m; if the OJ~eration .be nere:-:~nrily prolonged, 
further re.-.tomll\'C8 should be given from tune to tune, the use of the anres
thctic being suspended ~ufficiently to allow the action of deghttition to be 
perfornH'd. The patiC'nt is best placed in the recumbent pol'-\ition to inhale 
any nn::c:".thetic, though this is less important in u:-.in~ ether than in using 
chloroform, when it is absolutely essential. The inhalation should he begun 
gru.dually, ~o as not to alarm t~1e patient by the .impending sense of euffoca
cat10n, and all unneccs:snry noise should be avo1ded, as tending to produce 
undue excitement and delay the induction of insensibility. 
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Effil'lx rf An<r .... tJ1Ptir>l.-The fi1'St. effect of an anre:-<thetir i~ upon the nervous 
~y:;tem i thC'rr i~ excitation, usually pleasurable, folknn·cl b~' in:"en,.ihility to 
pain, and cnmplC'te uncon,.l'iOU!:'ne~~. though some of the mu:-<c·le:-< nm~· remain 
~li~htly riµ-icl ancl tC'll:"C, and reflex motion be not totally 11huli~hNI; thi!.i i:' 
the 1110:--t fayorable condition for many operation::; which do not rrquirc ex· 
trl'me dclil'nry, ~uch ni:; amputation, excision of tumm~, rte., whrn absence 
of H'n~ation and Yoluntnry motion is al1 that i~ requi:"iH•. 1 In thr next ,.tnge 
tlu·n· i~ c·omplctr rrlaxation of the muscular s.r~tem, while Lh<' forrc:> of the 
rirculntion ancl rc,.;piration is much dimini~hed. Thi:-< c·ondition nrn,.;t be 
in1lm·ed for the 1wrformnnce of the more delicntr operntinn:-o, ancl for the 
rrdlH'tion of di:-.:locatinni'. The approach of this :;ta~c may h(' known by the 
te,.;t of touehin~ the conjucti,·n; if reflex motion he sui-pendcd, thi:-:; nttion 
\\'ill nut produN• wink in_!!. 'Vlwn anre:-;the~ia h; pu:-hed heyond thi:-; !'tage, 
the patient IHUl'it alway!' be looked upon as in a \'e1·y critical !;ta tr. The pul~e. 
th<' rt:-ipiratio11, and the color of the face mui:;t all h<' constnntly \\atched, 
:u~d tlw a11:1.:~tl1C'tie rithcr 1·cmovcd or continurd in lc~,.;t.•nNl qunntity and 

;~~-~ ~ 1 kl~~!;:·:111,~·1,:~~: 1~~·~<· ;;;,({;/tr;;;~1,1 ·~\~:~~~~1ii~1Z;~:e~~< 1 ;~~~e:.1i1\\~~;t:;;~,1~ )/; f~f~ 1~:.i:~~~· ~~a1~· 
ate, rnny occ·ur e:trly (nl'i in ordinary 8noring), and i~ not lll'C'l':':':tl'ily impor
tant; thr otlH'r, m· lrtryny('(d !<-lcrtor, depend:: on the vihration .. of tlw portions 
of mtu·ou..; lll(>mhra1H' "'hid1 ~urmount the apicc':-o of tht• :trytt,110i<l (·:trtilaµ-e~, 

:~ :~ ~! 1!~:l\\1.:~:: ~~ ~t \ ·:. t ~~~;~l~ i ~:~ 1 :: ~ ~~(~:~~ 1f ~~if~::~ f!~f: .ei t ?1~~~ r~~111ti·~ f ~\ ti~{'\'~~(.~ 1111 ! :~ii ~~;;tt ~ ~~ 
~~~~;,~)}:,~ n\~1 ~:;~:,,::~:o;};~ 1:~~,:~ ;n~~tt~~.h~f: )::.~~~;;~: e~~1:~~-ri~l.~'<.;.~ui~ i~',.~~~·11:Ji~~ 
C'ult to di,.;tinf{ui ... h whi('h of the~e conditions mny h:we he<·11 the primnrr 
om•, for whichcn'I' orgnn failR fir~t, the other:-: <·c•a,.:t• to !H't in a n:r.r ~hurt 
time afi.rrw:1nl~. A~ shown by Prof Li~ter, the npprarnnc·e of re;-.pir:1tion 
rn:ty <'Ontinul' after the supervention of true lnr)·n.!!e:tl ,.:tcrtor ,.:how:-; thnt the 

;:~~~1;~ '~·~:~~~;~:~~:l~~:~~.::~:~~~1::r,·i;~1~~)~~~i~~:~t:~::i:~~t;:~~1~:::t:l::1r~ 
lir pur:-;m·d \\lwne\'C'I' death nppenr:-o imminent during- nna:1'thei'in: The in
hn.lntion mui-;t he immedintcly Rtoppcd. nnd the patit·nl i-;upplicd with frC>s;h 
uir by npl'ning- window:-;, etc. He shoulcl Ue turnrll on hi~ l'idc to allow liuid 
to C'~C'nJl<' fr.1111 tlw mouth, but ~hould on no aecount he rni,.:ed from the re· 
tumbcnt po,.;ture. Nelaton, 8ims, and other~, hC>li<'ving that the ri~k in 
('hloroform poi~oning i:-; from cerrbral an::cmia, a<IYi,.;c that the patient s;.houlcl 
lw innrll•tl, :-<o a . .; to frwnr the flow of hlood to thr brain. lnhnlation:-; of' 
nitritC' of amyl art' l'ill~:.!e:-<ted by Rehiiller, and hy Burrnll, of' Xl'w York, 
und h~we hct.·n :-<U<.'CC:·Ai.dly employed by Bader and other:-:. The lower jaw 
:-hnuld lw 1~1reihl~· pu~hccl fonrnrcls, or the tongue drawn out 3:" far a:o; po;-.:-<i-

::;~~.:~::~b;'.;;•,\:~t·~:t'.\:e;};;;;:~~~~::tfFV~~~!:r!~~·;','~£:.::::~~1~:;~,,:l~~:~:::i~~··::~i 
t·xpandin~ the w:dl:o; of the che~t. Electricity ma~· be applied m·ff the re
g-ion of the heart and diaphragm, nnd throu~h to the ~pinr, while cold water 

1 Hr. P11cknrd Jrn,.dc"cribell, under the nnmeof"fir,.tin<>en<:ibility from cther,"n 

~1~~'~£~i·~d'.~~;1~:,~11:~~~~~~1:f'i~~~ :\~~·h:Jf.~:i'..
1

r~1~~i~1E~:~~::~;:;~·;;i:::~!'..~:~:iri:~~ 
~~1~;ll~~~~nri\/11;~ ~,~:~1~1'':l~~ ~~1.illl~.~~:l~1 ~~~~ttii:~r~ ~:~~\J~!1i~;~a ~~ i~, ~1:1~3~~:~i~~ .~1~~1~~ 
ficient for the endurance of minor operations, 11111.y be induced simply by rapid 
breuthing. 
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may he clm•hecl OYer th(' fhce and chest, and frictions applic<l to the cxtren.1i
tics. Fitzgeral(l, of ilfelhourne, suggei::.ts intraYcnous inject ions of' ammonia, 
\vhilc Baillie a(h• i:-:cs t he introduction of ice into the rectum. A:- :.:oon a~ 
the patient is able, he :::hould inrnl low a little hrancly. If it !-<hou ld l~c necc~
sary to reapply rhe tnuc:-:thetic, it should be done" ith renewed Ntut10n an<l 

~~~a~~~~j::;~I~·r a~,;~!;,l~~·l~\?i~~~a~:~·i1~:ad!~t,_1~0~1~~a~t~~e 0~)te~·~·~'1~i~~1;r;.~~)~~~ 1:::(~~ 
roform a11a.•:4he:-; ia, con:-;idcr:o:. this an cv1dencc of profound fu11('t1onal d1s
turbaucc of the heart, and urges that the patient i-hould be carefu lly watched 
ns long ai:i. th i ~ phenomenon continues. 

Sef'o11drtl'!J }<,,'/Jf(·(."<.-{'e rtain secondary con:;:equenccs of an unplca~nnt na-

!~~~~ H~~·~~~li~,11i:~/11 '1~:.~11~ ~~ f:1 lt~ r~·1i1:Ut~~~. of 1~11~~;~~~~:~~~·01~~~;~~~ y~::ri~~f ~~~~;~~ 
torn~ are somet im e:-; dC\·eloped, which may continue for ;.::o me time nnd cause 
a good deal of annoyance. I t i;.:: sa id that apoplexy or pnralyi.: i!-1 is :-ometimes 
produced in old pcr:'\ons by the use of anresthetic~, but I haYe 11eYer met with 
~uch :rn O(•cuncnce in my own pmctice. The 11au:::ea nnd \'omiting which 
\'Cl')' frcq u('n ll y follow the use of the~e agentt:i, and C':'!pecially e ther, may be 

~~~~l~~~;~~~~!f<~·c~!·:~~~: 1~iv/1~~1~~;.~ll~~~~~-:ti~~~~~f ~~~;~~.~:~~, 1~~11~·\;~~te ~·;1 o:l~t~~c~~ 
twenty or thirty drop:-; in emul:.-.ion, will be found very dli.•ct iYe. The occur
rence of the:-;c annoying t'pnptoms may often be preyentcd by g iving a hnm-

~l~~;~1;1~1~~~~~~o;:1~f~;~:~;!:~1~~~ ~~~~~~~·hi~~!~~tt~fd<t~~~~~t:~~~i;~,I1;1:j;~~~~~li~~)~~~ 
chial irritation may be reliend by keeping the pat ient quiet and giy ing a 

~;.i 1 i~ ~~~;:~,~~'~!~:~; eft~,~;~~~i n:~:~~~\~~,.~~·~1~:·i i~~~l~~1\~·; 7~~~7f";~~~~~1;;~t 1:fl0~~~~d, 
being deeply con g;<'~t<'d , and a low form of pneumonia or a kind of ii-Uffocative 
catarrh ma.v follow, and may possibly pro\·e fatal in the coun•e of a few 
dapt This i:s n. f':er iom; OC'cu rrence, and must be met by ~iying f-lt imulating 
expertoran t~ 1 f': uch a:-; cnrhonnteofnrnmonium :ind S(•11 e~a , and by the admin
istration of "·ine or brandy, accord ing to the general condition of the pnticnt. 

'l'hel'e unfortunate ronscqucnces may follow, eycn when the anx8thetic has . 
hccn given with the greatel't ca re and judgmcnti they arc , hm\·e,·er, more 
likely to ensue when too large a quantity has been Uf.:Cd , when the adminis
trntion ha!-i been too Ionµ: continued, or ( in the cnsc of chloroform) when it 
hati been :.ri\·cn without a :iuffir ient admixture of air . 

. Admini8lrafio11 of J_-,'thf1·.-'l'he best mode of g i,·in p: elhN is. from a thin 
and hollow !'ponge, \\Tung out of water, and imrrounded hy a pasteboard or 
ligh t metallic cone, wh ith shou ld be perforated at the top. The hollow of 
the ~pon:.rc t'houlcl he la rge enou~h to embrace both mouth irnd no~tril:-:. The 
ether should be C'hemimlly pure1 and ~ hould he poured upon the f-lponp.-e in 
quantitiC:': of not k1..-~ than half a fl u idouncc at a time. The fir;-;t few inhala
tion,. i::.hou ld he made whi le the sponge i$ a fi?w in ches distant from thC' nos
tril~, hut n::i.. ~oon as the !-'t:\te of' amcsthe8ia has begun, the sponge ma)· he 
clo~ely apphC'd, and need not u~unlly be removed, except when n C<'et'~a ry to 
add more ether, till un(•onsl'iouf-lne8::. i:;; complete. Of cou rl"e, if', as will i.:ome
time:-; happl'll, the patient he i:;c ized with a fit of coughing, a nd l'hokC', or, from 
lrnsing e:ttcn a. meal im.mediatcly bef~>re the 01~e~·atio11, shou ld he~in to vomit, 
the ~pon g-c mu~t he w1tlHlraw11 until tranquility be rC'stored. .If a patient 
hreathe free ly, he cannot be loo Ncpidly ethe rized , and there is no danger, as 
i1~ t!i e case of chloroftmn, from tl.ic vnpor being too conccn~rated . Enough 
:ur 1s drnwn through thC' perforation of the cone and the mtersticcs of the 
sponge to obviate any ril!k from this cause, and rnpid ether ization is much 
le1's apt t o cause pulmonary congestion than $low inhalation of the Yapor 
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pr1Jlongcd throuk?h a con~iclcrahle period; ~till, 1~1' a patient may chokC' from 
\'nriou~ <"au ... (' .. , a,.; from an n(·cunrnlation of :-ali\•a and mucus flowing b:u·k· 
ward~ over the glotti~, or from vomited matter:; collecting at the back nf the 
mouth, a co11:-;t311t watch shoul<I be kept upon the countenance and the rc:-<pi· 
ration, and the approach of any dangerous fl.ymptoms promptly met. 

The pati<.•nt cau greatly HS1'i~t the production of an::c~thesia by taking dcC'p 
inhulutinn:s; he i-lhould, therefore, be con~tantly urged b_v the surµ-con, not, 
a:-; j,. often done, to "draw in his breath," but to '·blow out/' to "blow the 

~~i·~~~::~:~~£~~:~~i;:i:,:~ 1ii;;:,:~fr~r;:,~~f ~~i:~~:I,;:/:~:~.~f~~F~~~-~:.::~:!~,:'.1,~;~'. 
and ~trittly correct: the rnpor of ether i~ ~o pt·netn.ttiu~ and irritating- to 
tht• throat, that it i~ very c\itlicult vohmtcuily to draw it in by a deep i11lrnla· 
t ion ; hut it i::! perfectly easy to blow into the r;pong-e, trnd, a::! n full cxpirntion 
i:; inevitably followed by a. deep in~piration, the :;urgcon's purpo~c i:-; thu:-; 
1110:-;t r<.·tulily accompli!'hed. 

Tlw plan of admiui:-;tcring C'ther which ha:; hecn d(':-tribecl, il'i both effieicnt 
and ('<:ouomical, and I douht if it can he praC'tieall~· imprCJvccl. 'fhC' old 

;~~~: I~<;~~;''~~{ '~~o ;~~~ ~~p1~'.;;~1;~i~·, ~~:~~1~~~ {~ ~~~ }u ~:i, l ~: :1{~ t:;1~~· ~! ;.~ ~t~~~ ~1· ~1 l I) ) ~.~H Lil~,:1, ~: 
u~<.·:-; a ('Out' of new~paper, with a towel pirnwd in:--idC'1 and :>o fol1lcd a:-i to 
pn·vent nny, even the ~lightC':-1t, admixture of air; nnd Dr.~\. IL :--;mith ha:-: 
dcvi:-icd an ingenious portable apparatrn•, which t·on~i:--t;o; of' a large Jndi:i· 
ruhhl't' hull (::such U!-l i!-i ~old for a football) lined with patent linl., and with 
an apL11turc cut for the face. Prof'. Porta, of Pavia, ~tufl~ the no:-;trils 'rith 
c·ottcm, and cau..:;es the patient to inlrnll' the cthcrenl vapnr from :t pig'~ blad
ckr clo:-=t•ly fitted to the mouth. OthC'r inhnl(·r~. mon· or lc~R eomplicatcd 

~:,::·:r~1~r:~E:~·~:~~~~;.~~1:;:~r~;:';[~~:t,~:~·:~~~;.',::~:1::~:~;;~:~~~,:~'.~;::~::~\~;:~:~~ 
tical tuh-antage:; O\'er the ~ imple method whkh I h:1Ye rernmmcnded. 
" 'hatcver apparatu~ be u~cd, great care !"hould be tnken that no eomprC':o;· 
:-ion he exertitoed upon the larynx. The lip~ and no:-=<.' may be anointed "ith 
... implc <'Crate or cold cream, to prevent any <·uti1neous irrilatiou from the 
ro11t:1<·t of the ether. 

('h/11ro.for111 i:;, l lhink, hc~t gi,·cn from a foldt•d ht1111lkerrhicf 01· pil·('(' of 

~; ~~~;. '; l~il~:l ::l\~~ fi ~~·~ t h~11·; ~ :: ~: ~ C ~:l ~~~~ llf °i·~:~~ h~}\~ 11
1
; (:~~·=~I~! J 111~·~~ ~·l'l'~~i;ll~l~ l1l'. ~h} ~~~ 

mnr<.' th:rn :1 flui<lracbm of ehloroform t<houl<l ht• poured on at ontC', anti 
C\·aporatinn may be prC'\·entcd by throwin~ :t :->in~!(' towel loo:-=ely m·1.·r tht' 
op<.'rator's hand and patil'nt'~ face. Tb is is not :1;.; !'afo an agent a . ...: Hhl'I'. and 
one ol' the prineipnl dnngcrt' in its administration i:<. the ri~k of too grc:it c·on· 
t·rntralion nf its v11por; hcnrc the surgeon ;.;hou ld eou:-tantly bcnr in 111in1l 
tlw importance of al low ing a ~ufticient admixture of' air, aud should C'IT on 
the ~ide of' allowing ton nnwh rather than too littl<.'. The average amount 
ol' rhloroform required for an ordinary operation i:-; from half nn OUIJC'l' to :111 

onl'c; though Prof. Gro:-<::: state:; that he has givt'n ih mul'h a~ twcnt:· uuneb 

in rwo hour...:, witlwut uny unplea~ant tOll:'CIJlll'llt(':-; following-. Yarinu:-. 
inhalt·r ... have bC'cn <lcYi:<C'cl with a Yiew of r1·~ulatin~ the amount of d1loro
form U:-iL'd, and of :-;('(·t1ri 11~ tlw proper admixture ()f nir, uncl wllC'n the ad· 
111ini:-;1ration hn~ to he c·ondudC'd hy one unac(·u:.;tomrd to the C'mploymcnt ol' 
l'hlnroform, probably· one of the:-:c instrumt'llt:-' rn:.1y a<kautagcou:.;)y be rl'· 
~ortcd to; but in the hand ;-; of an C'Xperil'nccd per:-=on,] belie,·c that tlw 
g1·catl'st ~afC.ty to the patient i;S that ~eu::'e of in m1cdiatc responsibility "hich 
::-hould always be folt by the giver of chloroform, and that hence thC' hC':-;t 
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g~~~~~~~1:1~~,~)~2~~·::~~a~'.~\i:1~~r~ii~:1t~i~f ~&~:~il~:J~:~~:.~~:·aI~r:~l1i~ 
with the face-piece h.Y n. flcx1blc 

Fw. 11. tube. The bag is charged hy 
mcanR of a bellow~ (Fig:. 11, 1) Sf· measuring 1000 cuhie in('hes; 
and the air is pu!"scd thrnul!h a 
box warmed with hot water, into 
which is introduced at Ca('h fill
ing of the bellows atS nnu.: h ehlo-
roform aR is required for 1000 
cu hie ind1cs of nir. Thi:; is done 
with a graduated µ-Ja,.s syringe 

_ on the pi~tou-rod to take up no ~. 
J' ig.11, 2) adjusted by• a :--crew 

more than the quantit;' deter
mined on, which i:s u:-ually from 
!10 to 40 minims. Wh('n the ba.g 

~ - 0 '*2i'!I~ is full enough, the tube is removed 
~ from the evaporating \'Cf:.~cl, aud 

Uo,·cr·~ chloroform apparallh. (F.1t1cu~i::N.J the mouth-piece (Fig. 11, 3) 
adapted to it. The patient can

not get a ~tronger clo:;e than the bag i!-1 charged with; but the proportiou 

~~~1/,:, ~J~-f1J\'~~~ ~ ~:-J;~ t~:1c~:~~~1 ;~:a ::c~ :i•i t ~ ~·D ~~g~: ~~.~ ! ~I .I! ~1\~c ~ z~r ?{ha'; l1<~!)Ci1:1i~~ ~lli 111~ :1~\~ 
~l~~~r~!::1 ~1!~h~~~i~!~f 1 ~11;'.1·~~;1~~~~~nfit~·~1~:~~:~.c~'.1~:~.l::.:~~~' ~~l~~ 1~;~i~ :~1:1'! i>!~~~~~t':)~· 
the pC>r:ounal eare and atlcntion of' the :;urgeon. 

_\ 111i.dure of' etht'r and chloroform is frequently used in thil'= countl'y, and 
many surgeon,; hclic\·c that b.v thiR plan they unite the nclvantagc:-; and arnid 
the evil :; ofhoth ag(•nts. For my own part, I do not think that any benefit 
j,; to be dcriYe<I from the employment of mixed vapor8, more than i:s obtained 
from the u:--c of ether alonr; and I have 8een, at lea::;t once, :-;uch !-l-Criou::; 
:5_Ymptoms follow the u~c of thLi:> combination, that the op<'nttion had to be 
tcmpor:uil;· abandoned, when the patient was only rc~torcd...,by a prompt 
rccour;0c to artificial rt'~pirntion . ~ 

l1a ~~a:~:~:~ f~~~~l~;· t~ull:~;~~~~e;:·,lt~~~ ~~~,:~ \~~~01~1~;li~~'i ::~d t~:~!~: b~~~~1 ::N~:~~i~l~~~~i'i;: 
c.•mplo;'ed in l'lUrp;er;': nnnc.' of them, however-not even the bid1loride of 
methylene, which is employed by Spencrr "'el l ~. nor the bromiclc of ethyl, 
as Ui"l'<l hv Levis, of this <·ity, nor the ct hidenc dichloride, recommended bv 
the Con11;1ittee of' thr Briti:-;h ~[edical A ... i::.oeiation-hrwe prO\·ed ~o safr.•fa<~
tory as to take the plal'C of the two agents, th(' u~c of'' hirh ha:-:. been abo,·c 

:l~;~~;;;;'~:'.'.:d£i'.·'~~-'·~;,:~~::::~ :,~,\~~ 1~'.~~:~.1~~f';~:~;~:·~i~1'.:~:::::~::~:dr."'.::~:
1

·ll':: 
~~;;~~~~:~~;~~.'.!~~.~~~;~,~~~E:\~~~11'.:~:1~:~~if,~~E~i~:'.~~~!~~:~;:~:·:tj~~:i.it~~: 

1 Seicnce and A.rt of i::h1r~er~·, vol. i., p. 44. 
i \Ynclumrnth ndvi<;es thut the vapor of turpentine should be combined with that 

of chloroform, by mixing one part of the former substance with five of the latter. 
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hy the u:-;c of thi..; gu~, and though the ::.ymptonh JH'C':-;cnte1l were HrffiC'it'ntly 

~!:~ :~11:!.1,:~• {':~ll~~I~~~~:~~ y r~C~~~~~:I~: ~:~~t/ b~. :~~~ll~~t:;~ f;: :~ ::~:p\~\~ X !~:·t::~:~~;;~~l(I~~· 
which, of rour:-c, <:an not be long continued with :-afr•ty to the patient, and it 
iK hence i;cldom employed in general ~urgery, except a~ prC'liminnry to the 
aclmini:4ratio11 of' ethC'r, though it is com•tantl~· u:-:cd i11 the cxtrndion of' 
tct'th. It ha~ bl•en 1·c1.:cntl~· :sugge:;te<l by :\I. Paul Bert, that the ri:-;k!!> of 
giving nitrou~ oxide might be obYiated by mixing- with it oxygen g-ns, nnd 
aclminiKterin~ the mixture in a chamber of compre:-:~cd air; and :o:C\'l'ral sut· 
ce:-: ... ful opNatinns upon thi~ plan have been performed by LabhC and Pcau. 

Lo<'<d ~ l1trr.~th,,~ia i~ sometimeti uReful in preventing the pain of tilight 
opl•ralionK, where uuconsciousness on the part of the patient i8 unnecc:-:-:ury 
or undc:-;irahlc. 1t is u~ually produced by the appliC'ution of cold to the part 
to lw oprntll'd on, C'ithcr by means of a mi:-..'t.ure of' ice and :::alt, u5 n'<'Olll
mcndecl hy J>r. ,J. Arnott, or by the rapid evaporation of et her, rhigolenc, 
or olhcr vt·ry volatile 1:mb:-:ta11cc, ns propo8ecl b~· Dr. Hic:hard:-5011. The frcez· 
iug mixture mny be applied in the proportion of two parts of' pomlrred ice 
to one of ~all, hcini.; kept from the surface to be aua.::->thctized by inclo:-:t11·c in 
a bag of gauzt· or of thin mu~liu. Ten to fifteen minutes' applieation is 
usually i:iUfti('il•nt to immrc the freezing of the ~kiu, n·hiC'h bcc•11me:< bl<m<·hNI, 
op:.v1ut·, and tough, and may then be inci:-ed "ithout suffCring- on the part of 
the patil'nt. Dr. Hichard~on':s method c:onsist:s in applying a fiiw spray of' 
pure l'thcr in the line of' the propo:-<e<l inci:-5ion, by meam; of a hand atomizer. 
The ~amc writer rrc·om111c·11cls that where this ml'thod i:; <•n1plo_yl•d, the in· 
<'i::iion;-; should be made with st'i::;.:;(1rs instead of a knifl·. .\.<·<·nrdin.~ to Dr. 
l ..e1:1111crnli, the Ot'C'lllT<'llC'e of' ana"f;thc:;ia may be hn:-;tC'nccl by m:tking- a 
i-li.~ht i11('isin11, not dl'C'Jll'I' limn the papillary layt'I' of tlH' <"llii:-:, as soon as 
the pnrt to be frozt'n ha,; become red under the applicntion of the l'thcr 
::pray. Lor:d n1Hc:<thcsia has been used sucre:-::-f'ully in an opc·ration :1s im· 
portant and :oewrc as ovariotomy; I cannot but think, hrnn.>\·l'r, that gl'm'rnl 
ana~i-thesia is prcfornblc for :di but \'Cry slight opcratioutoi, if for no othC'r 
reason, 011 ntcount of asoidiug the meutrd Rho<'k "hirh is t>ntire ly di:-.tinct 
from the senKalion of pain. l\[oreover, the proc1·:-s of frc•(•zing- i" ifs{'lf ''ery 
painful in sonw instances, e!!pccially when mucnu~ membr:rnc is ill\·olved, 
as in the c·asc of' hcrnorrhoiclti, and the u:;e of the ether spray iK not l'nt irely 
free from danger; thu:::, in a en:sc of' excision of the tuni<'a n1µ:imdis for hy
drorele, whit•h oc·cuned in this city, the u:-;c of the i:ipray was followed hy 
cxtrn~iYl' i:ihmghing of the scrotum, whi('h "·ell·nigh co:ot the patient his lifC>. 

Anothrr mode of produrin,!:! local an~thc:-ia, which i~ hig-hly eommt'rnlcd 
by H<1uibh, Wilson, and Bill, is the topieal application of Mrbolir arid. 

Bl•fim• k•a\'ing the ~ubjeC't of nnrc:-thctie;.;:, I may gfrc thl' student unc 
raut i1m, whieh is never to gi,·c an ana~~thetic to a wmnan, unle ... :-; in the prc:->t'Ll<:C 
of witnc."'"'C~. A cur i ou~ but u111louhted property of thr:-;l' aµ-rnt~ i:-;, th:n lhl'y 
~wc:.1:-;io11ally produt.:e mo:-:t yjyid erotic dream~, and thi:-; may happru l'\·cn 
with a. patil•nt who:-c mode of lifo and character are aboYe :-;u,.;piC'ion. :--;C\'· 

eral mo:-<t \'l'Xatious pro:<ecutiou~, and e\·en eonYidion;:;, for ill(l<•l'<'lll n:-,.;ault, 
ha,·c o<.'<'Ul'l'Cd in thi:-; <·ountry, where :·ct calm afler-ill\'l':-;tig-ation l'i.'ndcred 
it :dmo4 moralh• l'l'l'tain thnt no a~:-:ault had been c·ommitted, and that the 
plnintill"s "'L'll!-1:\l.ion:-; had been quite deceptiYe, and due to the dtl..•d of the 
anrt..,thl'lil.' which hatl been admiui:-<tered. Hence a \rnnrnu may, \\ithout 
any l'Yil intC'ntion, and rr:tlly heliC'ving that ~hr i~ telling- the truth, infiict 

~~~ ~~.l~~::l~~~j~~'.~~~ ~~;~~1~·~ ~:~ !\ l~l~~~~ :.~~~~~~('~1j~~~1;\~~·e1;.~·j~~~~1ll;_~J~){ ·~!~ ~;~ ~~~i<~ ~~JI~~}~ 
hit; own innocence. 
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CHAPTER IY. 

:lllNOR SURGERY. 

IT is nut iutl•nded to embrace in this chapter n clesc:ription uf all the 

~; l?cti~1~~~ '~; 1·~~~:1~::.c~ r~ a~~~ u ~: 11·~:1 ~;~:r;~:~n °::ci/~r :.~~r 7 ~, ~:~ J1~~~~)l~~.~\\ ~-~~, i·)~~ :~~.~: 
~~~~~~~~Y 1) ~~~ ~ ~ ~ 1 ~1 ~111:; ~~~ ~ ~1~~~. \\' I~ e~u ~.\~~~~~~~ ~ ~ ~/,:i.: J'.~.r~~ u~c~~ 1~1i~;~ i ~~\~t: :~·,': i ~;: i ~~'~ 
,.:urgical manipul:.11inn::. which are applic:nblc to a. great \'aricty of cn:-;c:-:, and 
whid1 s.cem therefore to fi11d an appropriate place iu thi!' preliminary di\•i::;ion 
of' the work. 

Bandaging.-Bandages arc used to retain 8Ul'gi<:a l dre:-;-;ing,.:, to exercise 
compre:<,.:i011 1 to a,-~i:.;t the coaptatiou of wouud::;, or to keep injured part:S at 
re~t, as in the treatment of f'ractur~ and clil"location:-:. The mo~t COJH'eni· 

ent form of banclag-e, and one which 
Fw. 1:?. j:-; almo:-t univer:"all~· applic·able, i:; 

made hy tcurin~ unhleac:hecl mu!<-lin 
or other matC'rial into :;trips fi·om 
two or four inrhe ... wide, nn<l from 
five to eight )"!ll'd!-; in lrngth. Onc
inch ba11<lag-l':'.i arc orca;..;ionally u~cd 
for applic:ation tu the fiuger:-1 or peni:', 
but !-;trip~ of adht•..;i,·e pla:;ter are 
generally more l'Oll\'l'liieut for re
taining dre:'~in~ to the:-:c parti->. A 
bandage two inch<::'l widC> i~ ~uitable 
for the ht'ad or neck; one three or 
three and a ltalf inche:-: \vide for the 
arm or leg, and a four-inch bandage 
for the thigh. 8till widC'r :-:trip~, fh-e 
or ::iix i1whe:-1, are n•<1uir('li for the 

~;~~~~;ge~r~ r~(' ti1;·,~~~~: ~'.;,';!~~}~· e~~\~!~ 
by hand or hy a little apparatu..; 
which ii-> figun•cl in mo:-t \rnrb tin 
minor !-'-Ur~ery, and whith i:-; con
,·enicnt for U!"'l' in hui->pital:', m· where 
a i.rreat mn.u_,. bandages are dail)· 
<'mployed. \\rlwn th11:-; prepared, the 
bandage i~ C'all<·d a toll< 1·, or :i 1·0/let 

bmidayf'. i-iome !>lurgt•on:-; u:-c hancl
agPs rolled frnm hoth end:-, or du11ble-

RevcM~d 'pira\ of the low..:r C\lrctnity. /i('rf(led rollf·,..-.;, hut the .~i119!t-headed 

:::::'y i 'i~'.~~;~;'..~:.;"~~,i;;\·::.~~ ·~"c~·::;~~~~.~, .~~~·'ii'.~~:,i;:1~.~~~l:!~·f :i~l:~~;:r.. ~·.'~'.;.~~ :~ri:!: 
and the rC'rurrcnt. 

~J~iml Holla Bw!dar1e.-As mos.t persons U1'C' tl~e ri~ht hand "ith greater 
facility than the left, the bandage 15 usually held 111 the right hand, and ap-
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plil•d from k•fl to ri~ht abo\'C (or in the direc:tion iu whith the hand:-; of a 
wakh mn\'l'-"' ), a.-. l'l'J.!::ll'lb n trausver:->e ~ection of' the part to be handaged . 
• \:-o a rull·, ul:->o, tht• roller j:-; _:'tarted at the cli:otal part of the limb to he 
hanrl:tgt•d, and m:uil· gradually to approach the trunk. The Hll'J!<'on !"hould, 
how<·ver, Hl'l'U:--tnm him:->elf to bandage with the le.fl hand a:-o wl'll a:-; with the 
right, and down\\anl:-o, or in a <lirctt~iou receding from the trunk, n."" well ~b 
upwunl:-o. 'fill' pfui11 ·"J>imf bandage, a;-; it:-; name impli e:--, tnn:->i:->b of .:<imple 
turns of the roller aro11111I a limb or other part in a 1'-pir:d din.•c1ion. lt i:-1 
applirnhk• only whcrt• the part to he bandaged ha:-< a uniform diametl'l', as in 
the limbs of n•ry thin per~on:;.. "rhcre the limb i:-: <:onical, rather than 
C'ylindrital, the t1·1·1 r.'<fd xpirnl i:-; to be applied. In ma kin~ the rct•u,.,c.~, the 
:-;uq.~c·on fixl'."" the JH'l•viou:-; turn of the b:rndup.-e with the ting-er:-; of the left. 
haml, and holding thC' rnllC'r liµ'htly in the right hand, give:; it a quiek half 
tum, ~o :l!-i to tau~C' the part \\hith is uurolled, and whiC'h ;-;hould not he too 
ti~htly drnw11, to fold evenly upon itself; the roller i~ tllC'n enrricd around 
th<' limh a" in thl' onlin:iry :-;pirnl bnndagc. It will he found r1<h·anta~eou:--, 
in applyin~ the 1Tnr:-ocd !"piral, to alternate the rever:oe~ with plain turn;-;, or, 

:~\~~'tl~l'~i 1 ~~!: Lll1>~l ~~\':1 i ::t )!~:~;:1~:1 lt(~1~1~~:1;1 i~l~:· ~~!~t t?.~ C';;~~f ~~(~ 11 i<'~""~e:~·~l'~~~1h ;~· t~:1:i~~ 
l'.Yl\ hut a harnla;.w thu;-; put 011 i;-; much more likely to retain it:-i J>ol"'ition than 
om• 1·1111:-oi:-;tinu; of n'\'l'l':-'1'1l Lur11:-i alone. 

Fi!JHff <d 'x 01· /"l/,im /J111ul11y,..-Thi:o bandage i:-; u,..e<I for applk:nion to 
thl.' vari1n1:-; j11i11h IL l'ou:-;i:-;t:-; of ~imple turnl"' of the rnllN, whil'h pa~:-; a hon• 

!·'11;.l:l. 

l"he\lO\l<:riortigureufSofLlu.:knee. 

and hl'low th<.• joint, anti t·ro;-;:-; (':tl'h othel' 
at an)· ('Oll\'('llil'nt point, wniallr at. tlic 
fkxurc of till' <1rticulatio11. 'l'IH.' term 
.'(pil'lf j:-; applird to the H~url' of X bn1ula~e 
li1r the ankk>, the hip. or tlw =-houlder. 
In the <':1:-<l' nf thl' ~h11uldn, om· hraul'h 
of tht· :-<pic·:l ~Ol' ... :ll'ouml the arm, while 
tht• utlwr may ht• applil'd to the net· k, 
thoug-h morl' n=-ually and better to the 
dw.4. .\ fi~un• of X h:1111lagl' mny like
wi:-<l' lw u:-o<>d arnund hoth :-;houlderl"', to 
draw tlwm togt•tht•r, or wh<'n nppliecl :-iO 

Fw. II. 

i"hc -.piGl of Lhc ~houldcr 

:i,.; to hrin!.!' thl' trn:->=-in.~ in front, may he made a\·ailahl(• in fri,·ini.r support 
to lhl· fomale hn•a:--t. 

Hf'r11rrr11f Bfll1dayr.-Thl' recurrent hanclage i:; printip:dly U"l'd in apply
in.~ dn•.;:oini-..-:-; lo till· head or ton :-;tump. One or lwo l'ircul:1r turn:-; nre fir~l 
mudl' :11·0111HI th<• head or thC' upper part of the ~lump, and the hnndage is 
tben hroug-ht in l'{'<'ul'l'rnt :-il'lllicirl'le!" hnckward;o; and fornards from the fore
head to tlH' ot•l'ipul, or O\'l'I' the face of the :--tump, a::=. the ta:-e 111ay he; the 

6 



recurrent turn:-\ arr ~N'mt'd br aclclitiou:il <'in·ulnr turns <'mTl':•pondinA" to 
tho:;:c fir.:;t made. · 

Compound R()llf'I' Br1111foge.".-Be~iclel'lthc bandagrs ~.1h0Ye dc:-;cri_lwd, which · 
arc all made from n !-<inglc roller, Yarious more <·omphcntcd appl1:~n<·c•:-; may 
be occi.l::;ionally ul'cful. Tho:-;c most often C'mploycd are tl~c t-rnµ-lr nnd 
double T banclagcl'I, the four-tailed banclag-c, and the many-tndcd hnncl.ugc, 
or that of Scultctus. The T banclageti, the forms of which arc dc.5cribecl 

F1G. 15. 

Thcfour-tailcdbandagcorthcchin. 

by their names, are conyen ient for re
t3ining- dressings to the perineum ; the 
siugle T being appl icable to the fe
male and the double T bandage to 
the male. The four-tailed bandage, 
which i~ made simply by splitting both 
ends of a piece of a broad roller, may 
he conveniently ut-cd for the knee
joint, or in ciscs of fractured jaw, 
while the bandage of Scultctus, which 
comdsts of numerous ~hort overlapping 
strips of bandage (Fig. lG), mny be 

Fw.16. 

c 

sometimes re::;orted to iu the treatment Ba11dagc of Scultctus. 
of compound fracture:'. 

1 
) 

Hmulkerchief Ba11daf!e.~.-... \._n in~cuiou)' Rwi:-;:' ~urgeon, l\I. l\Iayor, intro
duced, some forty or fifty yenrs ~iuce, a new sy:-:tem of bandaging-, in which 
broad handkerchief~. or !"quares of mu:-lin or other material, took thC' plac<' 
of the ordinary roller. The haudkerchirf...; wrrc to he folded into triuni.dc::o 
or into cravat~, and it is ~urprising to Fee, frnm the illu:-:tration~ which :tccom
pany ~layor'l' e:-::-oay, to what a great yariety of circum~tnnce:-; tlw:-:c !"implc 
means nre applicable. Though the handkerchief can nc\·er :-;upt·r:-:cdc the 

~ ~~~~ ~r i ~l <~;~~~llct~:~ r;)::~~i :;i lii1~yg~~e1'.~~01~t~ :~~t){/~i1 i~t ~;.:~·:,~~, f~~· !11~1e ;~11fi~~~~-~~ 
might well nri::e in whi<·h the handkerchief:.. of b_r.:;tandcrs could be more 
cu!"ily obtninc<l than any other mcau~ of b::mcla~ing-. 

~~r~:;~~.~~~~;~,1~E~~fi;fri~;-;[;:;~~~:~:~,;E~~1,~·:~~t1'.:::.~~~,~~~~~~~~r:~.~'.i ::':I~::,:!~ 
to thatofRcultctu~. Tlie mo:-;t usual forms of immo\'ahl<' hand:t~l' an;-tho:-c 

;{~~!.~i ~~~'~,~~;1r~~~ :1~~~\~1 ft~~!:;u ;~~~;~~)l~~,~~~r ~~~ >:~ri~·:;~~t ~{~~:~;~~,:~~~:~;~:a!)~, ~~:; !:~ 
paraffine. \\.,.hutc\•er material be u~ecl, th<'re i~ apt to he sonw l'Oll!"tl'idion 
cxcrci:::ed upon the limh in the proce:-s of rlryin~. and hence it j:-; hc:"t tu 
protect all the bony prominences with a moderately thick layer of cotton 



;~·.~~: ~: l i ~~~~ t ~~~:,s:~ .:l ... t ~F,\ ~· .~;~::.:;; ~:t l~ (I ~~-;) ! g~ 1·~~'~:; ~ r~ n i~y~ n.:.~ r1i~I~~: l~~cn i~~~ ~~I~~~; 
of whirh i ~ .... aturatcd with thick :-;tarch, the outer one bciug- left dry, or only 

;~.~:~c;I~~~: r~l; :~" f~';.~;~,}~~~~~·~·~~ ~~:.)~ ~ ~~~ i~;l~~dih ;,~·~:~~~~1~~~1~~t l~~n~l1~1i;:r~~~~~: 1·~: 
that ma1lc of plu:--tcr of Paris. For the gyp.~11m or pla.4er-o.f-Pari.'1 bandagr, 
a roller, whil'h ~houl<l he coarse and of loo~c tcxtnre-criuoline is a ::-uituhl<' 
1~rntcriaJ-i :-; pr<.•pnred hy ruhhing into it the clrr powdered pla:--ter of Pari);. 
It is dipped in water for a fow seconds to prepare it for u:.:c, and ki then 
applied n~ nn ordinary !'piral, over an ordinary muslin bandage, or a clo:-:ely
fittin.f.! ~tock in~. \\'hen it!' application is completed, it is !-'mearcd OYer with 
a little <lry plaster of Pari~. This bandage has the advautap:e of becoming 
firm in about a 11uarter of an hour, and cou .... titute~, I think, the bc~t form 
of' imnH>Yablc apparatus. It is a.n excellent dre:".:;ing for fractures of the 
lowt::r extremity after the union of the frap:ments has become modera.tely 
firm. 'l'ripoli i~ prcforrcd to plaster of Parb by Langcnbcrk. The 91111t· 
a11d-rh(/lk bandap:e requires mudlage and chalk to be rubhe<l together i11 a 

~1~~1~~~~~d t~~·c~~ ~:n:~~)~ll":o~~r~i 1~1'.~:i1~t~·s1;,01~~~W~c~~ iit o~~~~~:~~~; ~~:~r i~r t~~·~ 
hours to become dry. The de.rfl'inc bandage was particuhlrl.v rccommcn<lcd 
hy Yelpcau; the clcxtrine, 01· Britit:'h gum, is to be dis~olYed in carnphoratcd 
alcohol (ten part:-; to six), and when of the COn!<.istence of' hone_r1 five parts 
of hot watt•r to he added, when, after ~hak inp: for a few minutCt', it is re:1dy 
for use. Yelprau u ... ed two rollen:, the fir::>t dry. and the l'lrconcl soaked in 
thr clcxtrine hefore application. The fi-0111·1)(1 ... fe bandage i~ applied likr 
tho:-;c of :-;tarch or dextrine, nnd if' con:.:iderccl by Pri)f. Hamilton to be al' 
sat isfactory :_u.; l•ithcr. The .~ilir(de of pofa.>i.~ium (liquid or ~olublc gla~::;) hns 
bC'C'll used hy H:,·C'ral German, l''rcnch. and ArnC'rican l:'Ul'gron:-; as a i::;uhsti
tut(' for starch in the applieat ion of immo,·nblc bandageil, and ha::; the ad-
,·antage of drying more rapidly ( in from four to tweh·c , _ 
hour:-<, according to the munber of bandage:-; u~<'il),and of 1·iG. 11. 

:;~~1i11~<~n;~l !~.~~~~ei:~·:l r~i~1{~;1~l. l1 ~~<:.~~~0iw;~·:~~~~i~,-l~~~e:·~ ~f 
lmndagc may he employ<•d, the Rilicate being applied in a 
i-;tatc of'i-yrupy eonsi,.:teuce by means of a brush. Thesilicat<' 
of pnbl:"~ium Im..- been latelr pnrticularl)· rccommemlNl 
hy Prof: narhr, of New Yurk, and glur, mixed with 
o.ridf' of zi/U·, hy Dr. LeYi~, of thi:-; citr. ~lclrecl por<d!inr 
i . ..; C'mplo;·ed hy Tnit and )fo.rewen, the former applying it 
upon flannel hanclagr:-:, and the latter upon sheets of cot-

!~~;~~~~~~· ll;:~~~l\\~\'~~~~~~f~~~(~~!t1 1;~ ~;l~y C~l~.;~~f,\~~~~tb~/li~l1:~ 
~pl int. .. , m:ult> of thin 'rood or 1m•tal. leather, gutta-percha, 
or p:1!-0tC'board. Jt', as often happens, the apparatus l)('-

~'.~'ill'~,\~~~~::::~~~i~f\!;;t~lile;~,~:'.1,~:;;}'.~~:~:f~~~:w~\l~~;t:~~:l~;~,~~· 
Yon Bmn:'\ pli(•r..;, the edges hcing then trimmed, and 

!~~.1 ~~} 1:111~;(::~~(1 1ft;•l~~- 1J~~\1t;~tl~~~~~~~ '~;lt!~- tl~~l};~):~~·}~ll:(~~fi~;l: Seutin's plicn. 
C'(lgr, aml the :1p11aratu~ then l:t.CC'1l up a~ n hoot. Br slitting 
111) an immnYahlC' handnge on both ~idel'l-, t'rn light and :wcuratcly fit.ting 
!-:pl in ts arc forntt'cl, con:-tituting what the Frrn rh call a "bondage m1w1•0· 
i111m11bilt." " rh(• n applied to ulcer,. or l'ompnund fracture!', a trap may he 
cut nppo~itc the :-;C'at of Jc:-;ion of' the ~ofl part:". 
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Revulsion and Counter-Irritation.-Counter-irritation i:; oftl'n employed 
by the surgcon

1 
arnl may rnry in the inten~ity of it~ effrct~ from till' ~ light 

rednc:::s produced by a hrief application of' a mu~tanl poulli<:(', to the cx-

lef)i~b~{,~~~~~1~.~f~~u~~~!~:>~u~!~~e:f!~~lr~b~::~·l~nt~ nrr mu:~t:\1'(1-flom· nnd oil 
of turpentine. The iatlcr i:". applied warm upou f:lanncl, while rnu:-;tanl ~hou ld 
be mixed with w:ttcr and applied in the form of u poultkc, "hic:h nrny he 
rendered miltler in it:; eHCct:; hy diluting the rnul"tard with Inc\i:rn-mrttl. ..A 
very convenient application is what is ~old under the name of "prepared 

~jPr'.~~;~}:;!!::~:,~~9[:~:~~;,:~~D:~ "~~::~:'~;~?~\ '~~:~;. '1 ~·'.1~;,~:,,~::;:;:,:::'.~: ;,;:,~:,: 
mean.':! of the or~linarv bli:.;tcr plaster, made with the offieinal cautharidal 

· cernte of the pharmacopo:da; tan-
l~'rn. l8. tharidal collodi11n muy be painted 

over the part to be bli:-:.te1'l'cl, and, 
~ if the skin be not too thick, will 

be found a \'cry prompt a111l con
venient mo<lc of produein~ \'l':-:.i
catio11; or the ;.;ol hi :-:tiC'k of nitrate 

Corri~an's button cautery. - ~;~~.l~-l~~·h~l~~~:Oll~~ :~:;~:! :~~ll~\,~;:j:~-1 
or iron heated hy i1111ner:-<ion in boiling water. The la~t method i:-: hc~t cmplny{'d 

~~~7~~~~~~ 0:;~,~~.~~il~~~r~f~; 1~;~e,. l~!~::f1~~~~~ :~~.~~i:11~:'. (~~ ·i~}>,~~~~T1i ~a(~)~,~~:~.-·~:) ~~,~:~::1 
again;<:t stran~ury, tnwithdraw the hli:<:tcr wheu it has hr~un toact,irn<I tocom
pll'tc the "rai:-:ing" of the vc:-:.i(·lc by the applicati1111of11n l'll!Olli<.'nt 11nultin>. 
If it be dc:i.ired to pmcluC'c a permrwenl b/i..,ttr, the raw :-<urfal'l' may h(' d1·c:-l"(~d 
"ith ('Hntharidal or :-:a vine ointment, or other irritating ~uhl"tan("(•. The e11dcr
mir method of' medication, which was fol'mcrly more u~ed than it i:-; DO\\, 

cou~i:.;tcd in applying- vnriou~ dru~, especially morphia, to a f!'C':-;hly hlil"tcrC'd 
:;:urfatc; this p\;111 of tJ'C'atmcnt, thouf!h efficient, is uow almn:-t :dtogdh<.'I' 
!'upcr;-;cdcd hy thr h!Jpodf'l'mic mode, which i1'. u:-suall)· prcfr,rnble. 
h~ue.~ may he c~t:tb lish cd by the employmcut of 1noxa, hy mcan1'. of vari

ou:.; cau::;ti c:-:, or hy th<' knifC. ~lfo.m may be 111ade of tliflh·eut rnat<•rinl:<:, thC' 

F 10
· 

1 
!) ::. :~1J\11 i~s!;1 !~:~cilo~1h1~f.'~~;~:~~,1 ~:~(~)~:~\' l~<~: ~:?t~:~~~~:~~i;~~1,< 1i1111 ~:~ 1/1111t~ f ;~~.~~~··;itf~:! 

,~ cone. This .-.:hould he applied by mrans nf' an in~trnnwnt tall<,d a 

!~~i1~~~i~~~;~t~~~t~~·~ii~j(f t~ 
~~:~;l'i ,::~;~~'0:;~ ,::.~~~~a~~·: ~l1 1l~!1~r}~~~i~~·i ~:~ ::11;~J{\11~t·11skii111~ ':,'~;< lll~~~ t~·i1;~~ 

~~;:;;~~tf.~}~~~s~l/?Jf ~~;%~.k~;~~:fr:~:~~~~~!~~[. 
tancous u~~uc u s0ton may he e~taL li):hed hy mean;; of~ long and broad 
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llC'l'fllt'. whil'h carriC':"I a thread or 1:'trip of rnui:;lin ( to he lrft in the wound) , 

:~ ~·1 ~.~~ l'~r:i ;~;!~ l~t~ 11 ~:1 ~~ r~: i ~~~ o :~1~ \\~r~~~~1 1~):11;.a ~\:;~~ r~l~ ~I~~.~;~(~~~~·~ i 1 ~~ 11~ 111 /~~~~ i ~ ~ 
!-'Cton may h<· kl·pt open tiir a long time, when it j,. iutendl•d to act as a <lc-

r:~~~t,\:~~·r~~l~· ~~· l:~~ .. ~~:!~~f)~~mporary merel.v. when the object i~ tn excitr a lim-

tl1~L:~::~:l't~:~111/,:2!~:;.~~l(' f;l::c~·)l~~i~~e 1~1~.o~J;1l~'~e~f.uilr1~1~~1:~~~~~;t1~~~:~l:~1~)~'~;:: 
heated to a l'C'd or white · 
h<·at in a l'nll\·c·nic·nt drnr- Frn. 20. 
coul f'ur1111c·c" Tl\{' y11 . .,,<·rt11-
INy i:-: u,.c·d hy din·l'ling a 
jc1t of' hurni11g µ;a~ upon tlw 
part to ht' c·ault'l'iz<'fl, \\·hilt• 
thl' r1al1•fwif' f'r111ft1·y, origiu
nlly ~ugg·c·..;ll'd hy Hc,idcr, 
and m:ul<• prnctically u,.e- ~ ~=~-~-~-=-- _ .. _-...,,.-= 
~;l~11r111)1~:p~11;=:'.;:.111~~~~~ :::~~~l ~!t~\\: ~ -' --~ 
offorc·l·p~ wit Ii lon.ganrl nar-
row hl:t1I(·~. hold in~ eopper Diffacn1 fnrm!; of ( autery iron 
or plntinum win.•.", whi<'h 
ar(.• uppli<'<I l'old, and afh•nrnnlF-1 heated hy metrn,. of the g::ih·anie C'lllT('nt. 
Hith·r ha:-o inn•nted. :1nd Faure Jrn,. imprn,·cd, a'' ~e<·nndary hattl·r~·," hy 

~~11;~~;~1i1~~!~(·:~;·,i(\! ~ l\;11~·~·,~ ~11~l' ,.~:·1~~!i1~~·~;uat:1'.~. ~~~~e,I>~:~.:~ f'~~~~~~'.~~~:~;·I y ~~~~: ~:1~;:~:;'; 
hy Bueh:rnnu, of (;Ja,.gow. Paquelin has l'C'('C'lltly intrmluN•d :t modifkn
tion of tlw actual enutery, which acts by utilizing the property of' hcall·d 
platinum-~ponµ:r to hC'<·ome incandel"cent when expol"ed to the it('tion of C'l'l'
tain µ::ti'('"'· 

.. frllJ!lllH'fll1·ation is !'Ometinws usc·cl a~ a mC'nn:: of c·m111lC'r-irrit:1tion in 
C':l!-'es of m·undgia, <'t<'., or to allow cffo~ecl fluids lo dr:dn IJfl: :u• in c·n~l' . ..: of' 
1Nll'ma. It i:-; efli.•C'l(•d h,r introducing I on~ and fill'nclc·r 1H·c•dk·;o; \\ith :1 i<low 
rotntnr~' nwtiim, ntcompaniC'd \\'il h s light prC~l"lll'C, l:iking (·:1re not t.o wound 
iniportant :-:truC'tHrl':-<. 

Elrrlm-pun<·fur(lfion j:-; effected by pa~sinfr n current of e!C'rtric·ity thrnu,!.!'h 
thC' onlinary :tC'upunrturc neC'dlc~, which are previou:'ly introdurl'CI. 

Hypodermic Injection.-Thc hypodermic lllC'lhod of trf'atnwnt if' now 

;:~:;··\,~.~~1l:(:1,~.~~~l'c\11»l~:;'.c1 J1~1i~~ 1::11;~~~~~~1~ ~~~~~1~~~~ ,.~ 1~(~~;r~~~!.!1i ~)\~-- "!~~~~.~-'·~~~cl~·:·.:~ 
Fm.21, 

hy thi:-; nl(>t\iod, hut the> only remedy which ha~ been :i:-; )'(' t m11C'l1 u::-ccl in 
f'ur~rr.v hy hypndl'rmit injC'tlion i8 morph~n'. though. ::-omc <'Xp~rimc·1~t~ hayc 
]at<•lr h1•('ll m:HIC' \\ ith mrrrury thus admm1~tcrccl 111 (·a~r:o:: of i<yplnli~, and 

;~-1'.~~:~1~~~ftY1~11 i ::r ~~~~:~)!~~~ ~;!:'.·'1)1i_~,I :l~~~~~.~~i~fu!~~~ ~ fl~·~;;.on'~l~~1J 11;~~~,t~ ~:t ;j~~1 ~~~~ 
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~~·;~t:~ ~1~~~~i~~l~,~~r~~:1°·~i~~l~l~1\~~ims~t:h~1~:~J~~: t'.~n~~~~;c~\),7:;~1 it:1:1 ~~,~~~ 
of a grain of morphia, which is a hwge enough do:"(' to begin with. 'l~he 
cyliader of the hypodermic syringe should be of: ~la~,.. and gradu~te_d ~o n_1m
im:-:, and the pi1'ton ... hould fit accurately. In gwmg a hypodermic 111,1ed10n, 
the sur(reon !'.'hould pinch up a fold of skin with the fingc·1'::' of tlH.' ldt hand, 

~~~'.·~~%:~~ ~1~;1~J~7'.} fi!;~~~:~~£~~~t:~.~:::~~~'.~~E~~:~~·:E;~~~fa:;~~~:~!'. 
iug may bC' rapidly indm:cd, the drug bemg lll••tantly thi:o\\'n. mto the cm:u
latiou, in::;tcad of hciug gradually introduced by ahf!lorpt10n from the subcu
taneous areol:i.r ti:-;-":ue. The nozzle of the syi ingc ~hould be kept ~harp aud 
;:;c1·ap1tlo11.~ty <·lecw; if it be not clean, its use j;; apt to be followed by cuui:;id
e1·able irritation, and ~ometimes the formation of a ~mall ah~ref'i\; a result 
which I Jrnye never known ro follow the hypodermic injection of ~fogendie's 
solution \\ ith a dean ::-yringe. The hypodermic injection of l'lh(·1· ha~ been 
succe~sfully employed iu ta:-:eR of surgical shock, ms \rell :1::; in tho:::e of col
lnp:::e from po:-:t-p:utum hemorrhage. 

Vaccination.-Yaccination is usually performed by the phy:.;ician or ac
coucheur, rather than by the !-'Ul'geou; l-!till, it may be regarded ais a :surgical 
operation, and a brief reference to it will, thcrefon•, not be out of place. 
Yaecination may be ettCcted either with the lymph of the vact:ine ve:.;icle, 
or with the dried ::;cab; the latter i~ very commouly employed iu thi:-: coun
try, aud i~ U!-'ually <1uite :!ati:::factory. The Rcab should he of a dark nmber 
color, and not too thin; a sufficient portion is to be :--havcd off with a lancet, 
and rubbed up with a few drops of water till it forms a mixture of treamy 
con-.:istence. The skin i~ then to be sl ightly abraded \\ith u dull lanc:et, until 
the.• slightc:;;t pink tinge i~ perceived, when the rnccine mnttcr is to be applied, 
and ::.lowly worked in. Horne surgeons prefe1· to introdn<:l' thr \'Hl'<:ine mutter 
by two or three pw1cllirc.~, and other~ by minute inciNiOll·'i. The pl:rn which 
T haye dcsc:ribc.·d !'eems to me the best, as le~s likely to draw blood, which 
might wash away the matter, and thus defeat the opcrnior'l'i object. The place 
lrnually flelcrted for vaccination is the left arm, about the point of insertion 
of the deltoid mu:-:.cle. F:ome persons appear to be iusu~ccptiblc to the vaccine 
influence, \\'hilc in others the protective power of the operation nppears to 
wear out in the courl:'e of renns: hence it is well to revaccinate from time to 
time, especially if' the pati.cnt be exposed to the influence of i:-mall-pox. Bo~ 
vine matter is now often employc<l1 but if humanized Yiru~ he u:-:ed, the 
~urgeon should !-l-elec:t a good f!Cab from a healthy child i he :::houlcl ah:o look 

~1~~;~ \~~ti)~ t~,,(~~a b~! 1I:fl~a~:~1~:~ t:~~~~11: e;~~ct~a ~!-~-1~i 1!~~:::~:1 :~~c?1:j~~~-~1~~~:~~~0~~ 
~~~~~n~~~<~~ ;t'i~~\.~~ ~~~e,1~~~:<~~:~~~~:~: s~~;~11~~~ ~~~~c~~~·~i:~1cyc:~~h~~e~\1~J~{~·~::~~e~~· 
the Yacci1~c :"tab, _and. as ~o ~he t·!eauli1~c:::s of the in:;tmment employed. The 
be::t age tor vac·c·matmp; mfant;-; 1:;1 I tluok, about the end of the third month, 
though it may, if ucce:-,..~iry, be done at n murh earlic>r period. 

Bloodletting.-As \nlS mcntionC'll in the chaptl'r on inflammatiun, the 
i-t~rgcon i:-1 uow .n~uc·h lc:-:.8 oftC'n en I led upon to dra.,,· blood than formerly; 
still, c.vcry p1:act1t1011~r should ~110.w how to bleed, .appl~ cup:-1, etc·., and l :::hal l, 
therefore, hncfty notice the pnnc1pal method5 oi ~urgwal depletion. The~e 
are 1-1carifi.l'atiou, leeching, cuppiug, puucturalion, \'enc~N:tio11 1 and nrteri· 
otom,·. 

&(u(!foatio11.-This i~ done with 1ight touc:he:-; of' a very ~harp lancet or 
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~~~~~:~~;\'.~:i:~t~S·l'.::~:~~~·i~,·~~:~:;~:1~:~i~~~:do~.'·i~1i·:;~ ~~~i::::~~i~~t~::~~~::,~ 
Luf'hi119.-Thcre arc two rnrieties of leech employed in prn('tice; the 

.\ mcrit'an, \\'hil'h draw:::. about a ffuidrachm of blood, and the European, 
"hic:h draw."' ot IC'a:-ot four time:-; a:' much. ':rhe part to be leeched t-hould be 
well t"hand and wa:<hcd, and the leeches may be induc·C'cl to beg-in their work 
by :-:.rncarin~ the :"kin with :t little warm milk or blood: al'l'Onlin~ to Prot: 
Ciro:-~. an almo:->t infallible plan i::. to dip the leech in :-;mall-becr. The lceeh 
may be applied with the finger;::, or in a rolled card, or ::cvcral together in a 
pill-llOx, l'll'. They 1-ihould not be forcibly detached, bul allowe1l to <lrop off 
of' tht•m:-;cln':<, n prnce:<:.;; which may be hastened by :-;prinkliug them with a 
Jittlt.• :-11lt. Tlw blL1cdi11g from the leec:h-bitc8 may be cneoura~ed by warm 

~!~:~~~, 1~1\;~iJi11\~·. orl,1.11~~;~ \~c~~11~1~~~b~ ~[c!~~\)\~=~1 :: 1~~,~~ 1\~e ::!~~~~1:a11~~: l~-~~~l~i:·,~ 
the ~pot \\ith nitrate of'!'ilver or the perchloride ofirou, or e\·en to clu~e the 
L·dgl':-> of thl' little wo111Hl with :t delicate twbted :-uture. 
Lel'ehc .... may he applied to tbe inside of the various lllll('OU~ -F10. ~2. 
outk·h of the body through appropriate specula. 

t'uppi11y i:-> :t tonvl'lli(•nt mt>de of employing local depletion. 
The tup is fir,.:t appliNI :-o a:-; lo invite the blood from the 
dL'<'per part:-> to tlw <·utaneou:-> :->urfoce; this i:-> done by :ltmo~
phcri<' pn':<:<ure, the air in the cup being exhausted by mcan:-o 
of a portahh.· :1ir-pump, or an ela:".tic bulb of vulcauized lndia
ruhb<•r; or, in the ab:<en(·e of thc~e, a :sufficient rarefrH1tion 
may lw producrd by introducing the flame of a !:'.pirit-lamp 
for a few ~ccundl'\ into the interior of the cup, whic·h i~ tlwn 
quickly applied. The xc<uijicatol' is proYided with a numb<'r 
of bladr:<, which are projected by means of a 1-'pring\ and 
which can J,c 1-l't :-o as to cut more or le:::~ dreply, a~ may be 
requirrd. 'J'hc eup i!'S fir:;t employed .so as to produce :-.uper
ficial congl'l'lion; it is thcu remo,•cd, aud the scarificator in
:-tantl,v applied, and a~ quickly as possible replaced again by 
the cup, into'' hi ch the blood will continue to flow until the 
vacuum i1' de:-;trnycd b.Y the intcmal becoming equal to the 
cxterna I pre:-o .... u re. Dl'y cupping is effCcted by the u~e of the 
cup without tlw:ocarifil'atur; it may be employed a:; a (kri,·a
ti\'e in<'<!~('...; in which depiction ii; not indicated. M. Junod 
ha~ intro<lucrd an apparatus cousistiug of a pump, the cylin
drr of whirh i!< laq.~<' rnou,gh to embrace a whok• lin1bi il i~ 
mad<· air-tiµht by mean~ of a wide India-rubber baud, and :-cn·c:-o to dry-cup, 
a:< it \\Tl'l', thC' wholl• limb at once. It:; ill\·entor clnim~ that it ~in·:; the hcnC'
fit:- of g-t•m•ral dC'plNion without the CYili'l alt(•1Hlinµ.- thr lo:-o:-i of hloocl, hut 
thou~h the in:->truml•nt j,.: certninly ingeuiuu~1 l :1111 not tmare that it h!t" been 
frmrnl of muC'h prartieal utilit.\·. l'nder the ll:lllll' of mechani<·a/ /r-('('/u:~ (Fig. 
'.l2l, !'Jllall iu:<truments are :;1)ld which combim.' in one a c·up, an (•xhaut-iting 

l'.!i\~~:.:·;:g;~;,·:::'i1~~:;:1::'.;:~:~;\:::::~~~·:.~~'.1::.~f~1'::;,,~~i'.~::~'::;~::,:i:'.r :.~:'.::i:::~:£1:~.i;1;~ 
lieator, a :-oUJH .. 'l'ficial "nic·k" :-hould be nrndc with a deli<.'att• kuifo befol'e 
adju~tiu ,!:!' the cup. and that a :-oolution of carbonate of ammonium i:.hould he 
applied to prl·\·c·11t (•lottin~ and to encourage the flow of hlood. 

t i<i;~o 111~' 'i·:1 t f:~'.:tci1~~~:~~i~~~ ,'j1 1~¥1~ t ~~~i n1;1 ~c;."~~' ~11~~·~;1·~~~ 11~~'f !:,i. '~~,;:~:~!._,~c:: ~~J~ci~~ 
addition to ih <leplctnry dfoct, i~ often ~el'\'iceablc hy rcliC'ving tl'n"ion. lt 
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~f1~:r~~~~1~1~~:,1/~~u~~~~" i~~'t~~--~e 0:d~,~~~~:~=~~~:~~re~~~'~;;~.'<;1 :;~:~;; 1 Ii:1;1i~~<~1i·;:~ii~~~~: 
but ~huuld not penetrate deeper than the !Subcutaneous ti--suc. A form of 
puucturation "hich is often employed by the general prnctitioncr, i~ "lrwcing 

thel.~~;;~1.~~;~'t}~~,::~;l'~~~~~~~~~:~~l~;;S!~~~~my, con~i~t~, as it~ name implie~, in 
the divi:.;ion of a. vein; it is the ordinary operation hy which general bleeding 
iR effected. lt may he done with a bi::;tourv. with an ordinary thurnh-l:rnc<·t, 
or with a !o;pring-liincc>t or fteam. On the v('r~· fow occnl'ions im which I have 
hud rccour~c to vene:;.ection, I have employed a eimple ln.m·et, :rnd believe it 
to he a8 convenient and perhap:-; fafer than any utla•r in::-tl'llmcnt. In thi5i 
country, and in -England, bleeding is almo .... t alway::' done fhm1 one of the 
\'eins al the bend of the arm, preferably tlw median-ceplialic, as iti:; COUl'::'C 
i:::. further from the line of the brachia I artery than that of the medi:in-hn:-;ilic. 
In Fr:ince, blcedinf! i:c; occasionally prnctisC<l from the vein:-; of the foot. To 
prepare a patient for bleeding, the upper arm ~hould be ~urrounded with a 
fillet or folded handkerchief~ so ai:; to interrupt the venous but not the nrterial 
circulation, and thu~ render the superficial \·ein~full and prominent; the ~ittin/! 
postllrC' i:-:. U!-iuttlly the be~t, and the patient may grHt;p a stick, to ~teady the 
limb, which i~ held out in a semisupine position. The opening in the vein 
should he made with nu oblique puncture, the lancet cutting its way out, a~ 
it is withdrawn. The vein should be compre:-:-:ecl bdow the point of section 
with the thumh of the ~urgeon's left hand, until the cut is completed, that a 
premature J!Ush of blood may not obscure the ;;:cnt of operation. If the blood 
flow slu~g-i~hl)', the patient mny be directed to altematrly inerea~e and relax 
his grasp of the stick which he hold:-, the action of the mut"clc:- of the fore
arm tending to increa::e the mpidity of the ff ow of blood. The hlec<ling will 
u~ually cea:-:e at oncL' upon the removal of the fillet , when the wound nrny be 
lig-htly dre:-:-:cd with a :-;mnll compress and a figure of 8 bandnge. "'hen 
hlcccliu~ i8 doue nt the foot, the saphena 1;ein is opened nbow the inner mal
leolus. 8ometirncs the e:i:ternal jugular ·vein is opened in cn~c~ of apoplexy, 
or in children whC'n the nm1 i8 very fat; a comprt>:"s i:-; placed over the vein 
immediately abo\'C the clavicle, mid the vef:t"el is opened \\'here it cros:::es the 
f'terno-cleiclo-ma~toid muscle: the chief ri::.:k in thi:o:. operntion i!-1 from the 
admit"~ion of air into the vein. 

Adcriolomy is practised on the temporal arlery, or prcforably on its ante
rior hr:rnrh, above the outer angle of the eyebrow; the l'ection ~houlcl he 
made obliquely with a. l:lharp bistoury, and, when enough blood has been 
drawn, ~hould be made complete, so as to al1ow the enclt'i of the ve;0:-:el to re
tract. A firm compreJ:":; and bandage 8-hould then be applic>d. 

Transfusion of Blood.-This operation may he :--ometime:-:. required in 
ca!-:Ct< of profu:--e hemorrhage, a~ in flooding during or after labor. The chief 
precautions nece:'--"'ary are to pre\'ent the blood from coagulating before it i~ 
injected, and to :woid intl'oducing air into the patient':-; vein. Blood from :1 
healthy hyl'tamk•r i:-1 drawn into a tumbler, kept at the temperature of the 
body by hc•inK su1TomHled with warm water, and, h:n-inp; )){>en dC'fibrinated 

!:·\·j ~j ~~];~~~ ~); :~~':I ~~Ii ~ii~ i ~~ ~)~ <.l~~·~O~~'I j ~~~! ~-~z.:· ;t ~I~ j( ;~1)~ ~ ~~ .~( :~~ ~~ :~ ~ ~:~~ ~ :~ I }:l~d ;ll~ ~\·~-~: 
syrmgc (or, n:-; advised hy ~fcDonnell, of Dublin, a gfo:-:; pipC'tll') into the 
median-bnsilic vein, whic:h has been prcviou:-:.ly laid bare; the who!~ amount 
injected :-;hould not C'Xeecd three-quarters of a pint to :1 pint By U!-iing a 

~~~~~171~.~~·ii~~~1~\~h~~!~~~~~i~tec~:~i;z~;.~.~~e ~:~nd~~;~·c~e ,;;1~1f1~~~\~i~~~1(~;ltp~~~~:~·;~~~ 
by wluch the blood is made to flow into an exhuu!-itcd recci,·cr, and thence 



A~PlRATION. 89 

by n µ:um-eln!-'tic tu he dirertly into the pntil'nt':-: \·ein. \\·hi le :M. :\Tai~1 mncu\·e 
lM'"' a ~imple lll•xihlc tube with a bulb provided with y:tJn~, ,.;o a,.; to pump 
the blood din.·ctly from one vein into the other. Othl·r form:-; of :q>1xuntu~ 
tin· the dirl'rt tran,.;f'u:-:ion of unclefibrinated bloo1l h:n-C' aJ,.;o lu.'l'll <IC'vi~C'd hr 

~ ~ 1; :~fic1:11'. i ::~: ~ ~<;1 t I ~~;;~1i~~ ~; Sf e ~-~~~1i:~:~ ... JJ;l~~~:i· :::.' t i1I~i~:; ·~{.',~~ ~~.~~-·, ::1· •. ~.'~~1 n ~ ~{: ~~1~i ~:~ 
hy HuNN :1!-' prC'forahle to the ordim1ry pro('c<lure. Su{i11P i11jalio11~ into the 
v<·in!oi hnvt· lwC'n trit•d with ~umc ~ncceN; in ca!-'C~ of d10k1rn C'ollap,.;C', a,.;. hns 
thC' injf'ctirn1 of' 111ifk by Dr. E. l\L Hodder, of Cano.dn. :Milk injt<'tion~ have 
al:-;n hC'(·n l'mployt·d under variouR eircum,.;.tance.'l., \rith mor<• u1· l<·~:o' he1wfit, 
hy Ur. T. (:.Thoma:-:, Dr .. J. W. Howe, and Dr. Bullard, of' N<•\\' York; hy 
Ur. PPpJwr, Dr. Hunter, ~l.lld Dr. E. Wilson, of this c·ity i hy ::Ur. A. l\lcl
dou, of l>uhlin, and hy otlu .. 'r ,.;urgeom;; :H·cording to L;1hor(

0

ll', the amount 
injC'tt<'<l ~hould not CX('<.'ed :lOO µ:rammC'R (ahout f5,,j.) at one ~ittin_f!. K:u~t. 
antl ~«\inl('\tz l"l'('OllllllC'lld hypodermic iojcction of" dcfibrinal('d IJJood a~ a 
~uh,..titulr for tran:-ifu:-;ion, \\ hilc Ponfick, Bizzozero, Knczorow:-ki, and Go l ~i 
advi:-:c :-imilar i11j<'<·tio11s into the }Jf'l"iloneal ('((rily, :1 pro<'''dun', howc,·cr, 
\\hieh <':ttl'•l'cl fatal l><'ritouiti~ in :1 C:l8C rrcorllcd by ~lo:-~h·r. Ac.·<•ordinµ to 
Lo111hro:-;o nnd Althi\1 1 thr 01)('raliou of tran,.;fu:-;i011 i~ in it:-;clf not fh'e from 
ri~k. and ~lioulcl not b(• n·,.;nrtc<l to in any ca:-e in \rhich <'anliac or pulmo
nary 11i~(':l~(' i:-: J>l'C:-Ol'lll. fo order to }ll"CVClll the ~hi\"Cring which UHl:lil)' 
folln\\·~ till' opPration, Bitnt ad\"i~e:.: that quinia ~hould he admini~tered two 
(lay,. JHTYiou~ly. 

Fio. ~;{. 

Ac;pirator 

of ti~,f c~r~~~~~·:~T!:~:1i~:~1~·1i1~.11~\'~ j1i~t~ t '~~~~e!:c11111~i:!i;:)1~1 i ~f· ~:W.~e~rl~~e t~~t!;:~ ~3.~~·1~~ 
tion t1·oeru· hn~ long been f:imiliar to Americ:.111 :-;urgcon:- through the labors 
of Dr,.;.. Buwditl.'11 and "\·man, of Bu~ton. to whom it~ introdul'tion i~ due, 
but the r1.'lpi1·afor of' Dieuinfoy ii' a more perfCct in,.;trumcnt. and that gH1tlc-
111an j,.;. ju:-tly entitled to the crC'dit of lun·ing '!Clwralizcd and popularized its 
e111ploy.111eni. Till' a~pirator, _ a~ improved by l~otai1~ (Fig. 2:~ 1 . to~1:-;i:-;t~ of a 
jar or hottlc l'onntcted by ffex1blc tube~ on one :-1de with an C'xlrnu:-:tmg 1rnmp, 
·nrnl on the otlll'r \\ ith n cleli<'ilte canula cnrrying a fine tro«ar. the npparatus 

:~~ ~~~ ~ 1 !J J~~~ :~I ~~1ti:; ! N; l1~td 1~~1°~ ~; j~ 1·1~ 1~~1~ e~~~o~;i: i:~~\(;11 ~~~ ::>t
1

1

1

1 :~i ~~ ,:~: '; .11 t 1~;, I~; ~~~<1: ub; 
a qui<~ thr11:-;t into the pnrt afJCcted, wheu, the :-:top('oek hein~ opcucd :tll(I the 
trocar "·ithdram1, any fluid that is pre::;ent iF< forced out {if uot too thick to 
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flow through the c~rnula) by atmospheric pre~~ure, and i=-> collc~tcd in the 

~1::~::~¥~~\~{'.·l·i~:~~:~ ~~:~~\;r.~:lli~~:~;;~~ ~;;~~~11~:\:;1;.~~~::~:~:~,~~~:~~ k;;'.i!~:~::~ 
enlargemcm. Tachnrd ha:-; proposed to modi(r the c:on~tn1ttion of the a~p1· 
rator by the introduction of t he .~iplw11 principle. 

CIIAP1'ER V. 

,Ul l'UTATION. 

IT is often sa id, by unrt•flecting persons, that amputrition i~ the oppl'ohrium 
of ~urge ry, and indeed the proposal to cut off a limb mu::;t. he con ~ idcred as 
an :tck now lcdgment of failure on the part of the ::-urgcou to cfi(•ct a cure in 

;;r~:;:,~:.:!~Z>i,:lll~~;~~,~~:; .~~~;;:
1

'.~:~~::,i:.t'::~;::~:;~~~~:i~::'~;;~,i~:~~~e~t~~ 
appendage, it mui;t be confh~cd that uo operat ion can more truly de~erve 
the name of cou~ervath·e; ·'the humane operation" it wa:". called by ::ome of 
the older :-;urgical writer:', and it is probable that there i~ no other procedure 
iu the whole range of operative ::urger_y which ha::. ~and :'O many lives and 
obviated t:io much sufiCring as this. 

The word" amputation"' as now u~cd, is generally undcr~tood to apply• to 
the remo\·al of a limb1 though we still speak of amputating the penis, and 
some writers employ the term also for excif'ion of the lll"ea:;t. A limb may 
be amputated through it . ..: bone::; or through its joint8; the former operation 
is an amputation in tl1e (·onlinuily of the li mb, or .'.'imply nn nmputation; 
the Ja.tter, an amputation in the contiguity, a di8co-ticu{atio11, 01· an e.xarticu
lation. 

History.-The ancients generally amputated merely through parts already 
dead, probably from fonr of hemorrhage, to control which they had very im
perfect, if anr. mean:'. Jt i:s probable, howe\·er, tlutt (\:li::us, who lh·ed about 
the beginning of t he Chri:stiun era, wa::; in the habit of amputatin~ through 
li vi ng structure:-<, and he all'O divided the bone at a higher level than the soft 
pnrts (thus ant icipating in :;ome degree the modern tircular operation); he 
was acquainted willi the ll~(' of the ligature, but whethC'r or not he applied 

~~;;;;:~;~~~,:~}i~j~r:~J i,\~~ri~rY~f~~Il~~\~'.~~P:'.~;~~i~~ifi(:il~I~:g 
Until the latter p:1rt of the ~evcnteeuth century, there wa:0; littlC' improve-

;~ ~~t0 ~t l~!~~~1 1~~~~c~~:~~I t1.~,r~~l~;Jl~~d~ ;a 1;Jl~~1;;~:;~t:G;!~~c~\-~;.~,-~~~ ~'t~J~ 1~~1 ~ ~ i~;:~~:~~: 
ally the !'time wa.v that was prc:'Ctibed by Galen and hi :-:. followcr:-3. )fain
~ urgcom:; dreaded to cut through li ving part:-; at all, and othcr:s :-;oug)1t tO 
prevent bleeding by ~he . u~e of heated knive:-;. The fir~t tourniquet was 
111Lroduce,..cl by l\Ior~l, 111 1 G141 and a_ few year~ later a~1 Engli~h :-;u rgeon

1 

named l'oung, dcv1~e<I, apparently 1ndepcndcntly, a. :;;1 111ilar cont l'iYnnce. 
The.::c ~ar\1 tou.rniquct:-; _con:-; i:stcd merely of .a. fi~let twi:-;tc<l with a ~tick, \'ery 
much, 111 fact 1 like the i:;1mplc apparatus wJnch is now known a:-; the Hpani:sh 
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"i1ull;.h..;, ~Jorcl'~ tournic..i.uet WH:-- sub~equeutly i1nprn\·l'd hy thl' tell'brated 
PHit , ttnd the in ... trunu.>nt which he devi;;ed i:-> e:-:-cl'ntiallr that whi('h j_..., uecd 

~'.::;~::,:E~'.~:~:'.:;::~i::;~~.ii~:¥~:~::~~tf i~:~~~,~1\.~.:i:;~~~~::~~~:\;~~~~.~::!ii~
1

;~:::. 
1cvt·L l .. oui:-;, 011 the other hand, returned ti) Ccl:-cu:-:':- plan, :rnd cut down at 
011<·t to th<.' hon(', \rhiC'h he then divided hig-her up i he :d~o cmployt•d cli~itnl 
1m·:-:--urc in p\a('l' of th(' tourniquet, believing that the latter intt.'rfl·red with 
tlu· J'(.'tnH:tirni of' the ll1t1!-ic:lt:'. The ruodern c:i1-cular operat ion, a (.'Olllhination 
of Pl'tit':-> and l'hl':"t'icll'n'l-1 with that of Loui:", wa:' perfot·ti:d by Benjamin Bell 
anti l lt•y tm\anb the hitter part of the last century. ~~n othl·r form of dl'(:ulnr 
amputatio11 wa:-: pructi~t·d hy ..::\lan:-:011, who, after diYidi11g the ~kin, :lttl'mpted 
to cut the llllll"('k~ into the i-:hnpe of a. hollow cone, hy n ~Wl't'p of the knifo held 
in an ohliqul' po:-:itiun. Other opcratorR, however, did not ~U('('(•cd in carry
iuµ: out ~\lan . .;011':-i in:-.trudioni-: (the almo::t incy ituhle n:>:-:ult of hi:o. opC'r:itioo, 
:H'('1H·cli11g to his opponents, beiug n !:ipiral i11tIBio11 whi<'h would terminate nt 
a hiµ:lwr point than it:-i commencement), t1nd the "triple i11L·il"ion" of Hey 

:::':.~~l';~~~~;\'.~.1 e JJ ~-~:~:I i~~/t '1~ ;~n f )~11: ~;·~1~ no ~~11~11 t ~r; }~ ~1~1;: ~1 ~~1r11 ~; ~.~~ .ll 1"1 >It~::-: t 1~~1 :11 ;;~ ~~ ~ 
"hilt•, amputation hy llll':llll" of a flap, cut from \\·ithnnt imrnrdt', \\al" iutro-

~~::~~'j:l1,11'('1':' :~~~:\ 1 ':·,~lli111~~ ~~<:1ri~c~~!:~l:.~~~ i·~l~i~i t;~~~!1~t~~~1111n \)~~~· ~'';;:~~~1 :1~~~·1 t:1~~::~l"~~~~~::~ l~~ 
Yt•nluin, of .. \mstt·1·dam. The flap operation w:i:-; :-uh."'t'11uc11tly impro\·ed 
hy st'Yt:rnl utla·r :;ur_gc•on."', and wa:-: finally adopted and hrtHl_!.{ht into <.'ommon 
lN' hy tlw lahor:-: of Lh·tou nnd Gmhrie iu Enj!"l:111cl, of Kll·in and Lan~en
hC'l·k in ( :t·rmnuy, anti of Dupuytn.:n, Larrl')", Houx, and ~ome otherl" in 
F'mm·t>. ..\II thl• dilfl-rl'llt method:-; of amputating- may hC' tnn:--idcrcd n:-; 
rnt·rl' vari<'tic:". of tht'"l' two prim:ipal mmle:--1 thl' flap and the t·irl'ular. 1 

Conditions Requiring Amputation.-The tircuml"tanN>."' \\hith may render 
amputation ncte."':-><ll"r are nrnnifoJd; they will he 1i..tlly di:o:t·u:-::--ed in :o.ub~c
(jll l'llt ('liaptvr:-;, in ('on:-iderin.g the variou!'I. injuric.-; and di~cnR':-i to \\hieh the 
hnrnan frame i ~ liahll', but I may here briefly enumerate the following, ns 
the prinl'ipal c•oud iti om; which arc con::idered to inditall' the n•moya] of a. 
1i111h. 

1. Wlt1·11 rt limb i."i to1·11 o.U· by the action of nrnehinery, or c·n 1Til'd away Oy 
a c·:11111011·hall, there' c·nn he n<> que::tioo a5- to th<.• propriety uf' amput:ition. 
'l'ltt• opt•rntinn may indeed Oe 1<aid to ha Ye been alre;.uJ~· done hy the aceident 

;J1
1 ~i ~~·~ ,~; :,~ :•tl;;~ ~::~I 1i 

1~~ l~.1~';; <i1i~ ~<I) 1~11:!ti t ~1l~~) ;:~:~: ~ ~~ ~ i ::11
; 1 ~.'.:Ji 1:~ :· 71~~} 1 ~~ l" :: :'.c i~ I~~ J~>l:.: 

111atio11 of a \H•ll-l"hapctl !-'tump. 

fil·~~ I :['::;it:·\'~ ;:::1;1:~~11;~·:: c~::~":f~:~:~~·~~1~u~~1 :~~::~·~ ~111l7 1(11:.: 1·i~11~ !~;~ 111·l:1<.:,1 :~:~·~; ~'~!~~.~~: 
l"ll\llHI oil{' mull'r mo::-t drc-uml"t:\lleC:<, j,. that the :--urgt•on :--hould not operate 

~.'('.~~: : 1 ~:: ~ ~ ~;(11~·11< 1 ~·I~~·)~~~ ~·~~,~~: ~~'. i~ ~~- l~ll! e e~ ~1~~111~~ !::,:It~ 1 r~~l ~:;~J~ ~:.l":I~ ~1 !i~:;{~ 1~1 f~.l~l~ ~ ~ t1;~·~1)~ 
110 01wr:ttio11 ,.Jwuld be do11l' while the mortifieation il" l"till l'Xt<.•rnling, hut the 
:-<Ul"!!l'tlll l"l 1ould wait until 1111turc her:::elf imlicat c~ that the limit 11f the de:-<truc:-

~til:·<~)~.1·~~;~:~1 i ~::~·,(:t·~:~1 )1:~:~~11~~·;11 .' :l ~1)~1 11;~~ ~';~~/1:~:.1:1l;r':,~ :~f1~11~i·r~~·1t1 ; ;:(.'1\\~.:; ti:,~::~! 
of gangrl'nc n·~ulting from di red injury, :is in compound fracturC'l", amputa· 

1 [ woultl invite the rcadc:r who is interested in the history of nmputtltion to con· 
"'ult. mv orlicle in the: lntcnrntio11al Encyclopwdirt of Sttrgery, vol i. , p. 55!!, where l 
h!l\'C ioue inlo the ~uhjcct much more fully thun l can do l:icrc. 
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tioa should be performed :i:-- ~oon ns the sign!'. of mortifiration ar~ unequi_vo
callv manifo:-:.ted · dcl:n· will commonly rau:-:e the lo:",.; of the patient, h('fore 
timC has been aff~inlett" for the formati()n of ~rn\· linc of il~mnrc·ntion. There 

lH~i;J{:[:~:r:,:f ;~~~~~f ;~i1~1~::~\:ii~;~~1 
and suhsequc'ntiy hN·omr,.; mottled and ~trrnkc•d; th('l'C 1s at first numl)I~('~~, 
followrd hy insc'n~ihility of the mortified nwmher. In 1-lll'h (':l~l'S. I thmk, 

;~·i~~l rf !t~·t <i~,~~\1::~: ~ :~al~c;;~~: 1 ~1~:~\c j~::~:i7r~~:~ )~~~)~~i;~~.~\ :~:.1~'t~,~ ~}~<~t:~:l~rr:~~~ 
tcudN1c·y to l'iJH'l'tHl :thO\'C tlw nnkk\ amputation :-:hould lw at OIH'C. 1)('rformccl 
Ht the point where <.'xpcricnc·c showf: that the morbid :wt ion is likely to ecn:-;e, 
that ii:;, a ~hort di)'(tan<·c lH'low the knee. Jn n simila r cond ition of the arm, 
amputntion !'hllul<l he pC'rformc<l al the- shoulder·:ioint. " ' ith n'gnnl to the 
d1·y yr111yrr11r whid1 ntta<·k!"i the extrrmiti<·=- of old p<'r:o:on:0=, it is g-cncra lly 
ach·i:-;<'d to refrain from amputation nlto~(1tlwr. from th<.' fC>nr thnt tlu• morbid 
action would rec·ur in the !"ilump; and, imlC'ed, th<' eonstitutionnl state of 
patient:-:. thus attt>cted j:-; u:-ually :;:o unfiworahle for any operation. that the 
~urgeon would n1ttun11l~· he;-;itate about propo=-in,;.r to amputate. It hal'I', how
ever, hecn l'l'Ul!@:C:-;ted that. a:-- thi:-: :--enile g-an_gre-ne. ofte1P at IC'a:-<t, depends on 
arterial oh:-:trndion. a better ehance would he attbnl('d b)· amputating high 
up in the thigh than by :my other mode of trP:1tment; and thi:o: plan hai;:. b('fll 
actually put. in practi<'e hy .Jame:-::, of Exeter, and :-ome other::;, with favor
able rcsu )t:o'. 1 t i ~ ohviou:-:, however, that the ad1litional risk fron1 the opera
tion itself would bc::o µ-rcat, that it could only Uejm•tifiabll' in cx<·eptional case:; . 

.Amputation is sometime:-: required in eaf'C:o' of hospital gang1·ene, either 
after the ces;::ntion of the procef:.s, on aceount of the <'Xten:-;ive cleRtruction 
of part..;, or even during- iti'I progres~, on account of prof'u~e hrmorrhage 
which may occur from the opening of a larg-e :11tcry. 

ex ~~s~;1'.~ 1~~ t~ ;;!<~1~1·i~~~~/.11 ct} ;~~~1s:e~~s~f ~;~ _t; t~~';f e~\~.c~·~fr ~~:~!~ fi11~;~<!.~1 ~~~l t~~: 
are affected, 1t 18 hetter to allow the dead part:-; to be spontaneou~ly ~cparated, 
and to trim nff the stump :-:ub:-:equcntly; if the mortification be more cxten
!'ive, amputation may be dune throu~h the dead ti:-~ue::. (in order to remove n 
u~ele:-s and offi.:n:-i\·c nrn:--~), nnd a $:C('ond amputation be performed when the 
line of separation Ji m;;, beC'n clearly e~tabli~hed. Jn <.:a!"c~ of burn or scnld, 
it i~ proper to w~it until the ~laugh~ have ~pontaneou:-:ly enmc awa)·, nnd 
until the reparntJ\'t' power of nature has heen fully tc:-:tC'd, when, if it be 
found manife~tly inadequate to the ta1'k, au amputation mt\\' he performe<l 
with the best pro:-:pe(·t:-; of a favorable re~ult. · 

-l. Compound .Ji·rtl'flltf'.'( and lu:catio11.~ frequently render amputation nece:-
!'ary. The majority of primary amputations in l'iY il ho~pitals arc for these 
ft('ci<lcnt~, and the number of !-iUC'h ea:-:es whic·h require remornl of the limh 
il'i con::.=tnntly becoming lrtrg<.'r, with the multiplitn.tion of railroads and the 
('0 11:-:equcnt inrreai;:.eof' tr:w<'l. 

!). La('f'1·ated and co11l11,'(ed 11·owul.~ pr0<lucccl h)· railway or mac·hinery aeci
<lcnt:-5, by the nttntks of \Yild nnimal~, et.r., may require amputa1io1l eyen 
though the bOll('S lrnve <'~caped injury. 

rj~\~;ll;\~~~!~Ul~~~~;~l h :~: . l~l~~~·~' _<\~~~~~l~/r~;~e;~~~ l'~l~~·:~~~~j'J j I~~{:-:, ·rl~fl:~~if/t:1 :»~!;\';.~;~ 
t1ce by the rntrodutt1011 .of cxr1!"1011 a~ a ~uh:-:t 1tut e f~r amputation, ~till the 
latter must alway::: contmue to be a frequent operation in the liarnl:-: of the 
army ~urgeon; and1 indeed, in no case is it more truly the u humane opera-
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tiou" than in thC' frightfol injurie:s whith are pn)(luced by the mi:-~i]cf; of 
warfare. 

7. Vitriot1.~ (~O'n·tio11.~ ~r tlu· lunw.~ and Joint.'{ require remornl of' the limb. 
The numhcr of c·a"cs of thi:-; kind whith arc now :-uhmittetl to amputatinu 
i .... happily g-r:ulually he<·uminµ: more limited, thank:-; to the introduction of 

~·,~ ~L:~:: ~ 'c>t;>1; :~: l ~;: l !11~ c ~:iii II~ !'ii~ i~ I~~~.~~~\~~~ e 1~11~~1: <~II~~ I~ f. \\ \';~· i~~: ~~ 7i y~l ~~~l ~1/1l1C~lt ~~~: 
tain uumher of <':l:<t-.... , in which the cle!'trurtion of ti:-:-;ue ii' l"'O extc11:<i\·c that 
nothing :-:.hort of amputation \\ill twail to :-:.we liti:.'. 

8. Amputation is rrquircd in certain le.'(iou.~ of ortuie.>1; thus, if the pop
litt-al artery lw ruptur<.'d, amputation i::. almo:-t ahn.1y:o indicated. ...\gain, 
<·ertain trnunmtie ancurism:-:, or spontHneou:-1 nueuri~m:-; whirh ha.,·e hceomc 

di f:)~1:<~'r,~11~~~·ifT;;::~,;~1i},~~· l,;;11~~;c,'.:~~: :el:.)~ :~~~~~:~~;~~~1~ i~1!;~~11~a ~1;v~'.1 y ~~ ~;:~~ ~~~~~:111a I if!
;~~~1 ~l ,~~~~~~:~fi;~ 1 ::::;;: • ,~·~~ :1:: tl~~~j1 ~·~~~~~~1~11~1~~1~~f~~~l'~¥ '~1~~1 ~~~~~,~~1 ~~e~:'~~·~~~.;i.~·n -~· (:~: 
the ho11f:-; \)(' involvl•d, almo:-t alway:s demand amputation. 

10. Ttff11111.~ ha:-; hl'l'll <·ont'hlcrc1lacausc for arnput:itio11 1 :ind the operation 
ha,; Ol'<:a,.:ioually lwl'n followrd by recon:ry from the dil'-e::t:-c. The cxpcrirncc 
of thl· prott.• .. :-;io11 ha:<, however, "'hown that amputation ra1111ot he rcg-ardecl n..
a rcml•dial Hll':li'-lll'l' under !-iU<:h eireum:--lanc:e:-;, and fow Hirp:eon .... would now 
think il ri~ht to add tlw ri~k of a eapital opcnttion, when there bi i'-O little 
JH'n:-:pl'd of hl'ndit :1C·1·ruing-; if, however, amputa1ion Wai'- in any (':t:<e uthcr
wi~c indimted, the Ol'l'lllTl'lll'l' of' tctanu:-; would lw un :uldition:d n•a:-:011 for 
the p1.·rforma111·L• of' tlw opl·1·atio11. .Amputation ii' not ju:-ilifiahll' in t·n:-1.:s of' 
hyd1·11phobirt, nor in tho:oe of' pui.>10J1l'd 11·0111ul, from hitc•:-; uf' "'t'rpe11b, ('t<'. 

11. Finally, a111put:1tion 111:ty he l'l'(jt1ired for the rdil'f' of fiffon11ify, whrthf'r 
nat11n1I or al'<1uin'1I. Th(•:-<' arC' opl'ration,;;; of ('0111plai.>1rt1wf', and ~hnuld, thl'l'('
fore, only ht' 1wrfor111l•d \\ith the limitation:;spctifil·d in till' drnptl'r on opera
t ions in gl'Hernl. 

I nstruments.-TltL' inslrnments n•11L1 irrd for amputat ion otrt' a tnurniquct 
or other 111rn11:-; of <"ontrolling lhC' drcul:nion, knivl's of rnr ious shapes <1nd 
size:-;, :-ia.ws, ho11<·-11 ippl'rl'i, artf'ry fo rcep:< and tcnaculu, lig:1lul'l':-1, l'('tractor:-1, 
..-utun1s :ind "'utun· 111 .. •t•d lc ... , and :-;ei:-il'Or:-:. 

hy ~~J~~:·~: 1:'!~':.:.·l~'ll~l '.::1 ~'.;~t::~~: '.: ~1~::~~· ·;l~ ll1~~·~ ;~;. ;~ ;~~~)J\\tt:~t ~~11·. I~:; :1 :;~·~·it~. l'l')l~11·:~l<::I~~;~ 
nl~jcd i o n ,; lo it al'l' thnt it produt·t• ... a c:l'rtain amount of nnou:-; c•onµv..-ti!l1t, 
and thai it 111ar int1.•rforl' with the mu:-:cul:tr rl'tra<·ti1111 whil'h j,; tll1:<irahk• in 
the cirl'ular opl•ratinn.1 Hut by takinf! care to Plcvntl• the limh bcfor(' l'l'n'w
ing up the to11rnii1ul't, :11111 not to flo the latter till tllC' IHOllll'lll hefon• ma kin~ 
1h1.· inri:<ion~. thl' i11tt·rfr•n·n1·c with th<' ITlllrn of ninous hloud i..- :-;o :-light :b 

:·:'.:~i:.~'..~:'1:::::;··:;;.~::+~~:l~:i,i~·.:t::~~·,1~.;~~;'!::':,~1~;~~::~n£,:::i:E~;~'.~~~·E':1:,'.~;;~:'.'.':~;;; 
~~~~t~a1111Y:.~·<• ~~ ~: ri: ::i~'. 1:~ 11~ :111 i:.,:·1~~'.:; ~';~~~:~!~ 1~~:t~11~~~~~\~~~~f.~~ t'l11~~ a11~~~~:~.:.l~·~:~t ;~ 1:>~~~ 1;1~; :~d 

i;::::
1

~:~'.:
1

:'t~:i::,:i;:.:'.·'~'.'.::~~ .. 1:iif 1:~':h~'.~\'.~~,;:;1 ~;~·:.~~'.
1

ii~_~'.:7.:!l·:~~i'."t~~;E'.:::i:i:i~;'.'..~~~~~ 
t lwrl' <':Ill 111.• 110 quc•:-;ti1111 that a well-appl1cd tour11H1uct rcndl'l':O: an ampulat1011 

~~;~ii:~:1i·~·t,~~:~::;N~~:r ~~·:;::::,~~~~~i.~::.t£i:~.~~~~ ~:;~:;, ;r.~i~1·:,~~;~E~r~~~r~~~: 
such11nidcu. 
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~a for than the he:-<t dir('(:tt•d manual pre ... ~urr; for "hi le the lattt.•r (':\ll only 
rheck the flow of blood throuµ;h the main vr~~cl, a tourniquet l'Ontro!J-> :ill thl' 

a r~;~i~~r~t~e~~~cf ~::11(~~· i ~r~~1~~~~ 1b 1~~~1~Si~1 ~~;~·t ~·r:~~~ ~~~,~~:.~~ ~~:~;~~;t t~~;~'~' '~:~~ 
limb should be fir:-;t bound with an ela:;t ic bandage from. below upwarrl!", and 

then ~u rrounded at thr highe::t 
Fro. 24. point with a h::nul or tu hr of C'aout· 

chouc in~lead of a toumir1m•t; the 
lower bandage i:-: then to he re
moved, when the operation may 
be performed in temporaril)· hlood
l c~~ tisRue:-::.. E:::m:uch \ ll1(1tho<l hm; 
been largel.r employed by :--urgeons 

:~~11~~~,l~C;ll~ ~·:! il;~: ~ ~~l ~~:~ ~~~; ~·:~~~\ ·,~~ ~ 
own ex perience I am prcpare(l to 
TCcommend it as a Yaluahle re
:.:ourcc in tasef.: in which the amcmic 
~tate of the patient rendcr1' it more 
than ordinarily important to amid 
the lo:.:s of blood, or in which it i:;; 
nece:-<:-<ary that the field of CJpera
tion ~hould not be obscured by 
bleed ing. It should not, h oweYei·, 
be employed unncce~sarily1 as itfl 
u~c has been sometime:) folJ1me'1 
b,, trouble~ome con:-<ecuth·c hemor
ri1age, hy p::traly:-<if.:. or even gan
g rene of the limb to which it }ms 
been applied, and, it is fl.aid, hy 

emboli:-;m of the pulmonar.v artery and death. To pre\·ent the oozing- which 
follow~ rcmond of the tube, Nicaisc a(kii:;es compre:-<sion of the wound with 
a Rponge clipped in a 1-30 i:ol ution of cal'bolic acid, while Riedinger applic:-; 
an induced currC'nt of elec tricity. E~man·h him:-:e lf drcR::;ci:; the :3tump in a 
,.('rtical position before remoying the tube, and keep~ it in that po:-ition for 
half an hour ~uh:-<ec1uent ly. :.\[yown practice is to emplo:• both the tuhe:md 
ordinary tourniquet (at a hig-hcr point), remoYing the former a,. ~0011 :11' the 
main \'C:-<"el::. han• hcc•n :-c•c-urcd. Jngeniou:: mo<lifieation,. of E,.marth':: tour
niquet ha,·e been cJr,·i:-<ed by Foulii::, ILL. Browne, and other::;. 

The hc:<t tourniqud for ordinary u~e i~ that known a::;. Petit':.:, from ha,·ing 
hr<'ll introduced by thC' celebrated French :.iurgron of that name. 1t ('On:-<i:-<t:-:. 
of' lwo nieta! plate1', thC' di~tance between whi<'h is r egulated by a. t::(·1·cw 1 \rith 
u 8trong linen or !'<ilk strap p1·0\'ided with a bu('klc'. It i.s thu~ applied: a few 
turns of n roller are pn::,rd around the limh. and a firm pad or c•om1wc:-:-:. thu:; 
,.C'C'tll't'd immediately o,·e1· the main artery. Lpon thi:-: pad is plaeed Lhe lower 
plate of the tourniqurt, :-<o that the artery i-. hcl1\ between thi:-:. plate :rnd the 
hone, nnr\ the :-;tntp i1' hlH·kkd tight ly enough to keep the iu:-:trument in place. 
\Vhen the :-;ur[.(COn i~ ready tn make hi:-; inci:-<ion, the :--crew i1' tunwd ::o a:-: to 
!'l'parate the pJates anrl thu:-; tighten the ~trap till the arteritll C'irculat ion is 
ent ire ly cheC'ked. It i~ often !"aid thnt, prn\'idt•d that the eompn':-<1' i:-; placed 

;:1·~~~~ t~~r ;~~·~~:b~i ;t ~:~~~ki~~:~1 711(;~~~·k~:1 ~~1:t t~r:~;~\1~~~~~~2~".:n~c\\\l:I~) ,~~~~; t~l1~'c~·~~·i<S11~; 
it is so: the n~C('hani:--m (~f t~1e tou1:11iquet i ~ suC'h that it make:-: direr! pre:-<~
ure at two pornt~ only, nz., nnmechatel.v below Lhc plate. and nt a. point dia
metrically oppo~itc; at e\·cry other point of the c:ircumforencc the pressure 
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esc_rt ('d h.~· ti~htc•niug- th(' !'I rap j,.; obliq11e or gliding. IJene(', unle."'" the plate 

!l~~r:~~ ~;c~l1\~~l l;t,.<~~::<·;·\ i\ llll'l1~ r:~~;~i~~-blll~·a ~~c:l'~!~~ I ~)~:1~~~~:~:r11!~r~t 'u~·hl~!'~~~~·:1~! 
:-;1de, ancl thu1' tlw c·1rc·ula11on may not be controlled, thouf7h the in!'trument 
be applied a,.; tig-htly a:-- po. .. -.iblC. Hence, a~ a rnle, th~ touruiqnet plate 

Fw. :,!.). 

Spani-.hwind[ass. 

Ft0. 26. 

S1gnoroni's tnumi11uet: n, the point of 
countcrprcssure; /',the pad which acts di. 
rectlyon the Yh~eL 

~hould go i111111c1diat<1 ly O\"CI' the artery: where thi~ i'-1 not pral'tic·nblc, a:;; in 
the t·a:-;c of the axil la or the poplit.eal ~pace, it 1-ihou ld he pla<"ed at ;~ lloint 
diamctri<":tlly DJ1 JH11'itc. 

Y:niou,.; other form~ of tourniquet ha,·e been devh~cd, but noue of them 
appma<'h in \·aim• to that of Petit. The ordina ry .field to111·11iqul'f, a~ it i;;: 
railed, c·on:-i:-;t:"'< lll<'l'<'ly of a l"lrap and budde wit h n pad to go over the \"t'l":<cl: 
it ii' no lwttl'r thnn the l'Ommon r1w·,.ot, m 1~j)r111/ ... h lt1i11dla.".'I ( Fig. 2;'5), made 
"ith a :<Lic·k and h:111dkl'l"<'hicf'. Other forms arc tlw /u)l·."f·"hoe or 1'i'ignoroni'." 
to11rniq11tt (Fi:.,?. ~fi), l•i'/,·l'f/.>1 lo11miq11et (Fig. '27), nn<l the vnriouf; arffl',I/ 
rompn«>1-"0f"·"· whiC'h arc• de:-;iµned ~o a::: not to l'ontrol the :-nrnllcr Yl'l':.:cl!'; 
howewr u:<eful th<'1'f' may he for ca:-=e:-; ofaneuri:-:m or a<Tidcntal hcmorrhaµ-e, 
they 11n• not, l think, :1,.; goocl :11' Petit'~ in:<trument for ('mplo~·mrnt in ord i
nary n111put:1tio11:-:. In certain ;-;peC'ia l operat ion"', howen~r, th(',.;e arc n ry 
v:lluahlC'; thu~ hip-joint amputation i:-: shom of half it..;, trrror,.; hy the u:<c of 
Skey',.; tourniqut.'t or Li .. ter':-:. aorta·romp1·e=-=-nr (Fig. 28). 

k 11 i ~;1 {~ 't: r~ ti::;~ t }; ~~~ ~·(;; !;;/'~~ :~1(111 ~~· I ~~~~.ri~~l1~~r u h~1:~ ~~)I~ 1! ~ ~('~: l'~~\~~~~~l:.~ ~·a N ~ ~ :~ 
~ickle; Lhe modern amputating kniYes. however, whiC'h arc adapted for either 
the circn lar or th<' fl ap operation, lul\"e a :-; harp point, and arc u:-u:d ly 
doubled·ed~C'd for an inC'h or two at the extrem it y. The length of the 
knifo ~ho ultl h<' ;1ho11t one :rnd a half timC':"'< the dinmcter of the limb to 
he rcn11l\'ed, and it~ hrcadth from three-eighths to three-quarter~ of an 
in('h. Thu:.;, a. k11ifo with a. eut t ingc<lge eight or nine inC'hes long will an;;:wer 
for mo:st nmpuwtion~ of the thigh, while ouc with ::m edge of six or !Senn 
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inches will du for smaller limbs. Double-edyf'd cat/in,'!, (Fig. :30) are. u13ed 
principally for the leg all(l forearm, and arc connn ient in frcrm,!! the mter-

e~:~~f i~~f~;~~~~~E?!:ii~~~,~~~~i]~t!iE~i 
Fw. :n 

J.ister":.aorta·i;ompreo.sor. {EllH.:ll'>MN.) 

The hlacleof' ::-uC'h a knifo :--hould he 
about two inches long and an ci:.d1th 
of an inch wide. The mca:-mc
rncnt~ which J have given are rather 

~;::~I'.~'.~~ ly11~ l\li11~k~ ~·;1l~·:J\l l ~~:I ~~~f 1tc1~~ 
found ~ati~foctory i11 1110:-;t <:n:.:c~; for 

Skey's tourniquet my ow n part, r much p1·c_fCr n.:·m1all 
kni fo to a. large unc, and am, in

deed, in tlic hahi t of u:.:ing a. three-inch blade for the largc>st limhs, 
having fou nd it quitr ample eyen fo r amputation at the hip-jnint. The 

Fu;.:.!n. 

Ampmatrngknifi:. 

haudlc:-; of amputating- kni\'C'S. :-hould he of rough ehony, which i~ k:-....; likely 
to :--lip when hloody than either bone or i\·ory. 

Frn. :m. 

CatlinordoubJc . .::Jgedknift:. 

8r1w.~.-The amputati ng saw Rhould he about ten in clH'l'i long- by two and 
a half \\iclc; it :-:hould he strong, with a heavy hark, Ro as to g i \"c ;ldllit ioua l 
firmuc~s, and t he teeth uot too wide ly ~ct1 but just enough to prevent bind-
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Fm.31. 

Bistoury. 

~one-nippe~·.<1 or Cutting Pliers may be used in amputating the phalanges, 
or for smoothmg off any rough edges left by the saw in larger operations. 

FIG. 32. 

< 
Scalpel. 

Ten to twelve it~ches is a good leugth,?f which the blades should not occupy 
more than two mches; the blades, which are sharp, should be set at an ob-

Fro. 33. 

Small amputating saw. 

tuse angle with the handles, which must be very strong, and roughened to 
prevent the haad from slipping. 

Fro. 34. 

Bone-nippers. 

Attery Forceps and Tenacula are used in taking up the vessels; the best 
form of forceps is essentially that invented by Liiston, and known as the 
"bull-dog forceps;" the blades 
should be expnnclccl a short },10. 35. 
clistanceabovethe point:', that ~-
the lignture muy eaisily slip __. _ 
over without in<'luding the in- · .. o~ t -

strument i~clf in the knot; / 
they may be made to 1tL'-'te11 -;"; :.11 

with a catch, or, which I think 
i6 better, he proviliC'd \\ ith a Artery forceps closing by their own spring. 

spring which keeps them clo:sed 
except whC'D opene:d by pre:-:;ure of the surgeon's fin~ers. The tennculmn, or 
!:iharp hook, musl be of !'illfficient size and but ~lightly curved; it is not as 
good an in:->trumcnt a:' the forceps for most rase:s, but is ~ometimes useful, 
e~peci11lly "·here the partR n.re matted together by inflammation, and the 
artery cannot be separated by the forceps; sometimes it i::; nece&Sary to take 
up a. little ma~,., of muscle or areolar tissue with two tcnacula, and throw a 
Jjgature around the whole. Though I have never seen any harm result 
from thi!:i ligatw·e en uwiJse, it should not be practjsed when it can be avoided, 

7 
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aud
1 as far as possible, each vessel should be drawn from it.~ sheath and tied 

separately. Dr. Hodgen1 of St. Louis, has devised an ingenious artery for. 
ce1" which draw::! the ar. 
terv from its ~heath by its 
owll weight, and is pro
vided with a cutting slide 
to divide the ligature, thus 

Fro. 36. 

- enabling the su rgeon to 
Tenaculum, or sharp hoo;~kc~ho:t~ich the arterial orifice is ~~S!~~~j~~a:,;.th the aid of 

Ligatures may be made of a variety of materials, such as catgut, horsehair, 
iron or silver wire, or more commonly, and I think better, of fine whip-cord 
or strong sewing-silk. The silk should be cut into lengths of about eighteen 
iuches, and must be well waxed to -fit it for use. The ordinary skein of silk 

contains about six yard~, and is thus sufficient 
.F'w. 37. for twelve ligatures. In ordinary amputations 

the number of vessels requiring ligature is 
about six or seven, but if there has been in
flammation, causing enlargement of the small 
arteries, as many as twenty or twenty-five lig. 
atures may be necessary. The artery having 
been drawn out of its sheath by the forceps or 
tenaculum, the ligature is thrown around it and 
secured by what is called the reef-knot, the 
peculiarities of which can be better understood 
from the annexed cut than from any Clescrip· 

tion. It is usual after tightening the knot to cut off one end of the ligature, 
allowing the other to hang out at the wound. It is cotwenient to retain both 
ends of the ligature which surrounds the main artery, knotting them together 
for purposes of distinction. Short-cut ligatu1·es were very highly commended 
by Hennen and others at the beginning of this century, but are now, I be-

~~·~f.' f~~t~1~~/ 1 ~a~~~~fs0~~~,n~:~t~~~~!/~s~~a~l~1~~11~fo;,~d 1 c~\1:~~l~~~1l1~~.a~~·~fc~~ 
carbolized ::jilk. I have rny::clfsuc-

F10. 38. ce~fully tied the common carotid 
with a Short-cut, carbolized, catgut 
ligature, and have no doubt that, 
:d1en_a good article is employed, it 
1s quite safe, at least for arteries 
ligated in their continuity. For 
securing woun<led arteries, how
ever, or tho::jc divided in nmputn· 
tion, I still prefer the ordinary silk 
ligature. " 'hen catgut is em-

Surgical needles. ployed1 three knots instead of two 
should be tied, to prevent sl ipping. 

~om~ surgeons a_Ppl:y n sing{e knot only to i-illlall vessels. I fl.Ce no advanhl~e 
m tlus plan, which 1s certamly not a::i ~afe as the uP.e of the common reef
kn~t. ~ct1pr~.~1Sure ma~· be ~t~ed to !-iecure arteries after amputation, as may 
var10us mgc111ous mod1ficnt1011s of acupre~sure, in which a wire is used in· 
stead_ of a needle; these will be con:5 idercd in the chapter on wounds of 
arteries. 

The Retractot consists of a piece Qf muslin, six to eirrht inches wide one 
end of which is split into two tails for the thiO'h or arn~ and into tlue~ for 
the leg or forearm. It is applied around the bone or bo~cs to keep the p.oft 
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ti"'8ues from being injured by the saw, and to prevent bone <lust from being 
caught among the muscle!i, an occurrence which would greatly interfere with 
the rapidity of the healing proce>s. 

The ~11tuteJJ may be applied with the ordinary "surgeon1s needle," which 
for use m stump:s should be large, strong, and but slightly cun·ed; or, if the 
flaps be very thitk, a needle, mounted in a handle and with the eye near the 
pomt, 1mch ns is used in the operation of strangulating a nrevus, will be 
found conven ient. The best material for the suture is, I think, silver, lead, 
or malleable iron wire, though this is a matter which may be safely left. to 
the fancy of the operator. 

Scisxors are used to cut the ligatures and sutures, or to retrench any pro
jecting nerves, tendons, or masses of fascia. 

Operative Procedures.-Thc various modes of amputating may be con· 
sidered as mere modifications of the two original forms of the operation, the 
circula1· and the flap; thus the oval operation, or that of Scoutetten, is based 
upon the circular, while the different methods of Vermale, St'.:dillot, Teale, 
Lee, etc., arc but var ieties of the flap operation. 

Oircul<u- 1llethod.-An amputation by the circu]ar method is thus per· 
formed: Anwsthc::iia having been induced, and the seat of operation washed 

Fro.39. 

Amputationbycircularmethod. {DRUITT.) 

and shaved, the patient is brought to the side or the foot of the operatiug
table, so that the limb to be remoyed projects well over the edge. The cir
culation shou ld be controlled by means of a tourniquet, or by manual . press
ure exercised by an a:s::;i~taut, "hi le another a~:->istaut holds the affected limb 
in such a po:;ition as is ronYcnient for the operator. The latter ~hou ld stand 
80 that hii' lcj1 hand will be loll'ard.~ the patient's trunk; thus, in amputating 

~:~: ;~JNe~cY1!1~~:~~~;·~~:~1,~:~~1~hc011~ati~~n1~~1 W~1t~:.1·igff1=i~~~;~:~~cti~~~~ 1;~~:~~~ 
ing and drnwia~ upward~ the skin with his left hand, !'lightly stoops, and 
c:trrie~ hi:-; ri~ht hand, which holds a knife of suffi('ient length, nrouncl the 
patient's limb, ~o thnt the hack of the kuifo Le,; towards hi~ own face. Pre::s
ing the heel of the knifo well into the ffe~h. he make:-: a circulur sweep around 
the limb, riRing as he does Ro, ancl thus being eon.bled to complete the who1e 
or at leaRt the g-reatcr pnrt of the cutaneous inciRion with one motion; a. few 
light touches of' the knifC will now allow considera.hle retrnctioo .of the sk in, 
anr1, if the limb be :::lender, this degree of retraction may be ~ufficient . The 
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first incision must completely divide all the structures down to the m.m=cles. 
If the skin have not retracted sufficiently, the surgeon now, either with the 
same knife or with an ordinary scalpel, rapidly db:::ect:::. up a cuff of skin and 
fascia1 about half as long as the limb is thick. In doing this, care mu~t be 
taken to cut always towards the muscles i neglect of thb rule will cause di· 
vision of the cutaneous vessels and consequent ~loughing of the part. IIaviug 
done this, the operator grasps the cuff of skin with hi::; left hand, and, with 
the large knife, makes another circular cut at the point o!' the cu~''s reflec· 
tion, through all the muscles and down to the bone. A mde gap is usually 
immediately produced by the retraction of the cut muscles; if it be not suf 
ficient, however, the surgeon quickly separates the muscular structures from 
their periosteal attachments with the finger or the handle of a scalpel, prcs.rs
ing them back and thus cleaning the bone for the space of about two inches. 
If the limb contain two bones, the interosseous tissues must be divided with 
a double-edged knife or with the ordinary scalpel. The retractor being ap
plied and firmly drawn upwards, the bone is now to be sawn at the highest 
point exposed. It is well first to divide the periosteum with a knife, and to 
use the saw lightly at first, so as to avoid splintering. The saw should be 
held vertically, and if two bones are to be divided, they should be sawn to
gether. The assistant who holds the limb must exercise care to keep it in 
such a position as neither to interfere with the action of the saw nor to allow 
the bone to break before the section is completed. As soon as the limb is re
moved the surgeon secures the vessels, momentarily loosening the tourniquet, 
if necessary, that the gush of blood may indicate the position of the smaller 
arteries, and, when all bleeding is checked, proceeds to dress the stump. If 
any projrcting spiculre have been left by the saw, they must be removed with 
strong cutting pliers, and any tendons or nerves that hang out from the stump 
should be cut short with sharp scissors. The skin cuff is then brought to
gether with sutures, so as to convert the circular into a linear incision, its 
direction being horizontal, vertical, or oblique, according to the fancy of the 
operator. It is well to apply a bandage with circular turns from above 
downwards, to the stump, so as to prevent spasm or subsequent muscular 
retraction. Sometimes great difficulty is experienced in turning up the skin 
cuff, from the conical shape of the limb. In such cases the surgeon may slit 
the cuff at one or both sides, thus converting the procedure into a modified 
flap operation . 

Flap .Melhod.-Amputation by the flap method is susceptible of au almost 
infinite number of variations. Thus there may be only one flap, more com
monly two, or even a larger number. The flaps may be cut antero-posteriorly

1 

laterally,or obliquely; they may be made by transfixing the limb and cutting 
outwards, or may be shaped from without inwards, or one may be ma<le by 
transfixion and the other from without. The\' mav include the whole thick
ness of tissue clown to the bone, or merely thC 8kiii and superficial fascia, or 
they may embrace the superficial muscles, while the deepcr Inver i;-; divided 
circularly (Redillot). Finally, they may have a curved outlinC, or they may 
be rectangular. 

In prac.tising the ordin~ry double-flap.amputation, the surgeon stands as 
for. the. circular amputation, and graspn~g nn.d slightly lifting the tissue 
which 1s .to form the flap! en~ers the pomt of the long knife at the side 
nearest l11mself; then pushrng 1t across and around the bone with a decided 
but c~utious mo~ion, and ~l ightly raising th~ ha.nclle when the bone is passed, 
he bnngs the pomt out d1ametncally opposite its place of entrance. Hold
ing the blade in th~ axis of. the li~11b , he ~hen shapes his flnp by cutting at 
first ~ownwards, with a rapid sawmg 111?~100, and then obliquely forwards. 
Turnmg up the flap, he re-enters the kmte at the same point as before, car-



OPERATIVE PROCEDURES. 101 

rie~ it on the other side of the bone, brings it out with the same precautions 
as at fir:!t, and cut~ his second flap. H e then applies the retractor, makes a 
circular sweep to di,·ide any remaining fibres, and saws the bone as in the 
circular operation. In mftny 
situation~, as in the front of the Fro. 40. 
leg where the bone is superfic:ial 1 

it il'.i impo~ .... iblc to make a flap 
by tranSlfixion, and in :rny part1 

if the limb be large, the flap 
thus made is unwieldy, the sk in 
retracting more than the mus
cles, ,\·hich project and interfere 
with the clo~ure of the wound. 
H ence it is often better Lo make 
at least one flap by cutting from 
without inwards, dividing the 
skin and superficial fascia by 
the fir;::;t iu t'bion, and the mus
cle:-; by a :-;econcl1 at a higher 
point. 

lll ViCW Of' the Wasting and Amputation by antero-postcrior flap operation. (BRYANT.) 

gradual <lil:'appcarnncc or mus-
cular ti~suc, which always takes place in a stump, some su rgeons think to 
save time and trouble by making flaps of skin only; but, apart from the 
danger of sloughing, which always attends these lon.rr sk in ftaps1 unsupported 
by muscle, the rbu lting ~tump is not so serviceab le, for though the true 
muscular structure docs indeed disappear, the fibrous sheath of the muscle 
remains, becoming condensed into a thick pad which forms a very necessa ry 
co\·cring for the bone. 

In making antcro·posterior flaps by transfixion, the anterior one should 
be cut first i if the Haps are shaped from without inwards, the lower should 
be formed Hrst1 as otherwi~e the blood from the fir:-;t incision would obscure 
the line of the second. In making lateral flaps, the outer should be the first 
cut, and, genera lly, it may be sta.ted that that flap shou ld be first formed 
which does not contain the principal a rtery. 

I have advised that for the flap as well as for the ci rcular operation the 
surgeon should stand with his left hand towards the patient's trunk. l\lany 
authors, however, including i\Ir. Liston and l\lr. Erichsen, direct that exactly 
the opposite posture should be as.o:.umed, with the left hand on the part to be 
rcmo\·ed. I ha\·e no doubt that e\·e ry one will find that position most con
venient to which he is mot;t accustomed; but contiider that which I have 
recommended to be the best, as enabling the operator to have more control 
over hemorrhage, in case of sudden slipping of the tourniquet or relaxation 
of his assistant's grasp. 

Ot'al and Elli)Jli<"al ilfethod.~.-The o\·al amputation in its si mplest form 
mar be co11 :-" iclcrcd as a ci rcular operation, in which the cuff of skin has 
bce·u tdit at one ~ide, and the nngles rounded off. In th is form it is used for 
cli:-"articulntion at the metacnrpo-phahmgeal joints, and, with a slight modifi
cntioni ronst itute:-; La1Te_y's well-knowu method of amputating at the shoulder
joint. Another form of the on1l operatio11 1 which in this case should rather 
be called elliptical, itoi particularly adapted to the knee and elbow-join ts, though 
it is applied by the French to other parts as well. The incision in this form 
of ampubtlion con ~titutcs a perfect ellipse, coming below the joint on the 
front or out~idc of the limb; the resulting Hap is folded upon itself: making 
a. curved cicat rix and furnishing an excellent covering for the stump. 
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1l[odi.fied Circular Operation.-Thi~ plan !"eem~ to have been suggest~d by 
Mr. Liston, aud was afterwards improved und largely employed by _Mr. S)'.m~. 
It may be regarded ati; the ordinary circu lar operation, with the .~km cu.ft slit 
on both sides aucl the angles trimmed oft'. It is done by cutting w_1lh a s1;11tablc 
knife two short curved skin~ffaps, and di\'idiug the muscle:s w1~h a. circular 
sweep of the inst rument: it is particularly adapted to amputations through 
very muscular limb::i. 

F10. 41. 

J\lodifiedcircularamputation. (SJ.:BY.) 

'1. cale's 1lletlwd by Rectan,qulrtr Flaps.---:-This operat ion, which was intro· 
<luced and systematized by l\lr. Tealc, of Leech~, about twenty· five years ago, 
undoubtedly furnishes a mo:-;t elegant and ~erv i ceahle i:;tump. There are two 
flaps of unequal length, the shorter always containing the main vessel or ves· 
sels of the limb. The flaps are of equal width, but while one has a length 
of half the circwnjerence of the limb nt the point where the saw is to be ap· 
plied, the other is but one-q1wrler a.~ long (i.e., one·eir;hlh of the circumfcr· 
ence). The lines of the flaps should be marked with ink or crayon before 
beginning the operation , as othcrwisC', c~pctially in dealing with a conical 
limb, it iR almost impossible to cut the long flap of the requisite rectangular 
shape. Both Haps are to embmce all the ti:0:.sue8 down to the bone, and the 
long flap, which is in ~hape a perfect ~quarc, ii::., after sawing the bone, folded 
on itself: and attached by point:; of ~uture to the short flap. The advantages 
of thL-; mode of amputating a re that it secures u. good cushion of soft parts 
over the end of the stump, and that the resulting cicat rix is entirely with· 
drawn from the line of pressu re, in adapt ing au artificial limb: its disadvan· 
tage i ~ that, if used upon a mw•cular limb, it require:": the bone to be divided 
at a much higher point than would otherwise be nece:<sary, and thus, in the 
case of the thigh at least, adds much to the gra.Yity of the operation. llence 
it has been suggested by Prof. Li::.ter to alter the rclati\'e dimensions of the 
flaps, making the longer of just sufficient size to brinp; the cicatrix out of 
the line of pressure, while its diminished len,eth i:s compen_.i;;.ated for by in· 
creasin_g that of the short flap. I have my~elf employed this modified fbrm 
of Tealc's operation (keeping-, howe,·er, the rectangular shape of the flaps), 
and hnve found it to answer quite as well ns the origin al. 

R elatfre 1Jferit8 of the d~tJ('l'tnl lllcthod.~.-I do not purpo:S.e to enter into a 
discu1':-; ion of the i::.upposed adnrntagr:; of one method of amputating over 
another, believing that excellent re::-ult~ may be obtained by any of these 
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plan,:, and that the difference in the results of amputation in the hands 
of variou1' operatori, is not so much due to the particular procedure em
ployed, as to the jud~ment displayed 
in selecting CU1'0' for operation, and 
the car0 manifo:4ed in conduct ing 
the after-treatment. '\Then I began 
to opernte, I prncti~cd one or other 
form of the Hap amputation almost 
cxclul'ivcly, having a prejudice 
against the circu lar method, which 
is ccrtninly !cs . ..; cai-;y of execution 
and le:;.i:; brilliant t.lrnn the other. 
During late yenr~. however, my 
views upon thiis point have uuder
gonc Ro me modification 1 and I now 
prefor the circular operation in cer
tnin localitic~. The su1·geo11 should 
not, I think, confi ne him~clf' to an\' 
one method cxdu:o"h·cly, but shou l(I 

F10. 42. 

"' . . 

p 
Tc:ilc'samputa1ion. (BMY/\NT.) 

vary hi~ mode of' operating according to the exigencies of the particular case. 
If any general rule were to be g iven, I shoulcl ~ay tlrnt the circu lar inci;;ion 
or Tcale'R method give:-: the be.st !=-tump::. in the forearm, the modified circular 
in the upper-arm and the upper part of the thigh, the Fingle or double flap 
operation immediately ahove or below the knee, the circular or lateral-flap 
in the lower part of the lcf!, and the on1l operation at the joint::. The points 
to be con:-'idcrc<I in choo:<ing an operation for any parti«ular part of the body 
will he rcforrcd to in di:"Cll:'"ing the special amputations. 

Simultaneous, Synchronous, or Consecutive Amputation.-Jt occasion
al!:' hccomc:s nccc~:->:ny, in ca:-ies of severe injury, to rcmoYc two or more 
limbs by primary nmputttt ion at the same time. Sometime~ this has hccu 
clone hy two surgeon~ operating simultaneously, but it i ~ better for one to 
do both amputatiom; conl'c<:uti\'ciy, beginning with the limb that is mol"\t 
::.evcrely hurt. Though the prognosis of these douhle nmputations is always 
uufh.vorable, yet recoverie:; hnse fo llowed with sufficient frequency to justify 
the surgeon in having recour~e to the kni fe, when the condition of the patient 
will at all permit it. If' the hemorrhage can be effectua lly coutrollcd by tour
niquet,;, it il>l better to remove both limbs before stopping to take up any ves
~els; though if the fir1't amputation have produced much depre::sion, it may 
he ueccs..:ary to pause and administer restorative~ before proceeding to the 
i-.econd. One of the mo::;t remarkable cases of synchronous amputation 1 on 
record is that done by Dr. Koehler, of Schuylkill Haven, Pcnnsyh·ania, 
who thus removed both legs and one arm from a boy of thirteen, the lad 
making an excellent recovery in spite of this seyere mutilation. I have 
myself successfully resorted to synchronous amputntiou of the right hip-joint 
and left leg (Fig. 43), for a railway injury orcurring in a lad of fifteen. 

Dressing of the Stump.-After an amputation, the stump should not be 
dre~:::ed until all hemorrhage has ct>ased. Romctimes after all the recog
nizable \·essels h:we been secured, a. troublesome oozing cont inues from the 

1 Quadruple ampuffllion,~, or nmputations of both upper and both Jo,~er extremities, 
have been Sl1cce~sfu\lv performed by Dr. Alfred .Muller, Acting AssmantSurgeon, 
U. ti. A.

1 
Dr. Begg·, )l Clrnmpcnois 1 1rnd other surgeons, but it docs not u.ppcar that 

the operations in nny of the eight cases to which I h1we references, were synchronous. 
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face of the stump; this is rnmally \"enous bleeding, and ,~·ill commonly cease 
of itself when the tou rniquet is removed. If it do not, 1t may probably be 
checked by ele\'ating the :stump, and pouring over it a st.ream. of cold water, 
or of diluted alcohol.1 Bleeding from the mcdullary cn.\' 1ty of the sawn bone 
may be stopped by inf;e rting a piece of dry lint, a plug of wood, or b~tte~·, a 
pellet of previously softened white wax; the latter has the adrnntage of being 

perfectly unirritating, so that, if 
Fm. H. uC'CC'~::-ary, it may be allowed to 

remain when the tJapsarebrought 
togC'ther. .\.. plu~ of catgut is 
preferred by Riedinger. lf the 
surgeon have any reason to fear 
consecut i\'C hemorrhage, the 
:;:.tump F.hould not be finall y 
<.:losC'd for some hour:0:, or until 
complete reaction has occu rred, 
a piece of lint, dipped in olive 
oil , being meanwhile laid be· 
twe<'n the flaps (as ~ug-gc!'ted by 
Mr. Jlutcher), to pre\'cnt their 
adhering-, and the ~11turcs left 
loose until the surgeon is ready 
for the final dressing. The liga
tures are to be brought out a.t 
one or bot h angles of the wound, 
as may be most conven ient; it 
has been !:'uggested to bring each 
one through the face of the flap 
by a separate puncturC', but such 

Primary synchronous amputa1ion of left leg and right hip- n plan seems to me rnore adapted 
joint. {From a patient in the University Hospital.) to delay union by producing in-

creased irritation, thnn to pro
mote quick healing. The edges of the amputation wound a rc to be brought 
together, not too tightly, by the use of sutures, and the flaps, if heavy, may 
be additionally supported by the use Df adhc:sive stript1. It is a great mistake 
to hermetically seal a stump ; there is alway::; a considerable fl ow of serum 
for some hours after an amputation, and if this fluid be not allowed to escape 
from the stump, it inevitabl.v <lecomposes and produces irritation. Various 
modes of dressing a. :-;Lump ha\"e been employed; l\fr. Teale directed what 
has been called dry·drcsi'ing, which was, in fact, no dressing at all 1 the stump 
being simply laid on a. pillow (which was covered with gutta-percha cloth), 
and protected by throwing over it a piece of thin gauze. Sir J. Y. Himpson 
hig hly commended the exposure of both amputat ion and other wounds to 
the air, cal ling the srab produced by this exposu re a" natural wound lute." 
Dr. J. R. 'Vood, of New York, goes still farther, treating stumps by what 
he calls the" open method," without eiLhcr ~ u tures, pla~ters, or drCssings. 
~DI. Guerin and l\Iaisonncuve ha\·e, on the other hand, deYised ways of 
treating stumps in exhausted receiYers, giving their respective planS the 

1 Under the name ofparen~hymatous ltemorrlwgc1 Dr. Udell has described (follow
i':1g Stromeyer) a genera l capillary oozing, dne to d il utntion of ~he capilhlry \'essels, 
enher hy the 111fiammiHM)' process, or tls the result of .obi.truct1on of the principal 
veins from thrombosis. The treatment recommended m the former ca~e consists in 

~~~t~~~\icf~i ~~1e 01~t~~~' ri~:~~~fz~1 ~}e l~~ ~~~~h~o;li:r~ ~~ !~~:~~~:~~o:a~~r~ l~i~~~r n~~~~~ 
( U. S. San. Commission Surgical *il, f emoirs, vol. L, pp. :237-250). 
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euphonious titles of" pneumatic occlusion" and "pneumntic aspiration. 11 

A. Guerin hai; recently recommended the employment of cotton, as a menus 
of' excluding deleterious germ~, which are suppo;:;ed to exi~t in the atmos
phere. The 11 nnti:-;eptic method" of Prof: Lbter has been c1uite cxten!!ivel,· 
used in the treatment of !!tu mp~, nnd, I doubt not, answers a very good pui:
pose. The drc:-,.;ing which I myself prefer, C'on:oists of a piece of sheet lint 
:-onkcd in pure laudanum, covered with oiled ~ilk or waxed pnpf'r1 nnd 
secured in placr with a l ight recurrent bandage; the local use of the narcotic 
is soothing to the patient, while the styptic and antiseptic properties of the 
nlcoholic men'.-'tl'uum are ofu.•n useful. In military practice cold water is 
the mo~t convenient application to a recent !!lump, and, if not too Jong con
tinued, answeri:; very well. "rhatever dre:-;sing is used, the stump should 
not be di::;turhcd for forty-eight or seventy-two hours, by whirh time suppu
ration will usually have begun; the wound may then be dre:osed with diluted 
akohol, with l imc·water, or with any other substance that the condition of 
the part may indicate. 

If organic suture::; have been used, they should be remo\•ccl about the third 
or fourth day; metallic i:-uture:; may remain longer, and need not u~uall~· he 
taken away until firm union has occurred, and until they arc therefore of no 
fu r ther use. The ligatures may be expected to clrop from the omaller ve:::::"cls 
a fter the fifth or ~ixth clay i from the larger artcr ie1' after the tenth or twelfth. 
The ligaturcti should always be allowed to cfrop of them~eln:;; but \\hen the 
time usually requi'.-'ite for t heir separation ha:-; cl:ipsed, the surgeon may at 
each drc,;~in~ gently feel them, to ascertain if thl'.Y are loo.::ic. If acuprc:-;~ure 
has bceu cmplnyc<l, the pins or need les from the smaller \"C''.-'~cls may be re
mo,·ed on the second dav; that on the ma in a rtery on the third or fourth, 
:iccording to the exten t of· the clot formed, which inay be c:-;timated by the 
point at which pulsation in the flap ceascF. 

Structure of a Stump.-~\. stump continues to undergo changes in its 
~tructure for a long while after cicatrization is completed; the museulnr sub
stance wa~tes, and the mu~elrs and tendons become com·crtecl into a dense 
fibro·cellular ma~s, whic:h su1Tou 1Hls the bone; the bone it:<rlf is rounded off: 
and its me! lulta ry ('ftvity filled up; the ve;.;sell'l are obliterntl'cl up lo the points 
at which the fir~t branchcl:! are given oft: firm fibrous cord~ marking their 
p lace below; the nerve~ 1 bcrome thickened and bulbous at their extremitie:-;, 
the.""e bulb,.; hcing compo~cd of fibro-cellular tissue, with numerous nrn·r 
fibril~ intcr,.;per~cd . Upon the firnrne:;:s nnd painlessness of a stump, depend 
grently the facility nnd comfort with which an artificial limb can be worn. 
In the cnse of the upper extremity, there is comparat ively little d ifficulty, 

~~~~u~fi~-~~l: ~~~~~ io~1~ :,~1~1 1~~~:; 1i·c~~~~:,:t~;~8i~1 ~~\~1:~~1;11~ 1~-~ ~·1e~; ~~~:.·~~~~1 :~~· ,~.l\~ 
bear the entire prc . .::"ture produced by the weight of the bod~· in walking upon 
nn nrti6cial limb, nnd hence a portion at len~t of the pre:<::;ure ~hould be taken 

~~~~~1~1n~~~'.~~~ t~~1ru~1;g~,~~~l~n~\~~1:~~~~:1o~e~:·~nf:g~1~~~ ~;·~i;;~ii;:1:~~1:;;1~1~~:~~; 
hear upon the knee, while in the eaf':e of a thigh stump, the tuber isch ii and 
hip should receh·c the prinl'ipal pressure. 
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Affections of Stumps.-Any one of the constituents of a.stump may give 
trouble after an amputation, and the treatment of the morhid condition~ of 
a stump is a yery importam '.natter fur the !:iurgcon's con~idcrati.o~. 

1. Spallm of the 111w<r-{e.~ often occurs and cause:; much ~uflcnng a few 
hours after an amputation; it is best treated by the m:>c of a moderately firm 
bandage around the part, and by the exhibition of anodynes. Dr . . Mitchell 
and Dr. If. (.', \\'oo<l ham recorded cases in which pen;istcut and intract
able choreie .~m<mlf occurred at a later period. 

2. Undue rcfrotlion of the muscles may occur and continue for days or 
even weeks after an an1putation, intcrffring with cicatrization, and giving 

rise to a very intractable form of ulceration, 
Fw. 44 or even going so far as to produce what is 

called a conical or sug<u-loa.f stump. The 
1necha1iical 'lllcer, as it is called, of stumps, 
requires the limb to be firmly bandaged 
with circular and reversed turns from abO\'e 

( 

downwards i the act ion of the muscles is thus 
restrained, and the :-:oft parts coaxed down
warcli:i, as it were, and enabled to heal while 

."::' -- the tentoiion is remoYed; or extension may be 
Thigh stump, with splint forc:<tcnsion applied by means of a weight and broad 

(BRvANT.) strip.:s of adhesiYe plnster, or a light splint, as 
in Fig. -l-t There i ~, howeYer, another cause 

for the production of conical stumps, in ca.sci' of yuung persons, apart from 
muscular retraction or wa::-ting by suppuration; thi ~ is a positi\·c elongation of 
the bone by growth suh::;equent to amputation. This is chiefly seen in the 
leg and upper :um, and the occurrence in these situations, rather thnn in the 
thigh or forearm, is easily accounted for by remrrubering the physiological 
fact, that the upper extremity grows prineipally from the upper epiphysis of 
the humeru1' and the lower epiphyscs of the radius and ulna, while the 
lower extremity µ:rows chiefly from the lower epiphysis of the femur and the 
upper part of the tibia. H ence, in amputations of the thigh or forearm, the 
principal source of growth for that particular member is ta.ken a.way; while 

Fw.45. 

Aneurismalvarixinastump. (ERICll';l!N.) 

in the upper arm or leg, it remains, and is liable to cau~c subsequent protru 
fol. ion of the hone through the soft parts. To whatever cause the existence of 
a conical s~um J? be trac~able, if' the stump will not heal ?ver the bone, or if, 
thougl.1 a c1catnx form, 1t he .tl11n! tender, and conf'.la?tl): liable to re-ulcerate, 
th~r~ 1s. but one remedy, wh1.ch 1:o; ~o re.sect the p1·0Je~ting Cll(l of the bone; 
~his 1s fortunately a proc~c~ltng "·Inch 1s attended with but little risk, aud 
its results are usuall y i;:at1sfactory. 

3. J!Jrysipelrui or d1:01i.se cellular infiammaiiOn may attack the ti:::sues of a 
stump i and either con1Stitutes, under these circu1nstances, a very serious 
affection. All sutures should be at once remoYed, soothing and emollient 
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drei::sinb~ applied, and the g-eneral treatment adopted which will be described 
when speaking of tho~c di:-cases. 

-t. ,Sf,c·ondw·y hr11w1·rlutge may occur from the \'e1'1'els of a stump, at any 
time before complete eicatrization has taken place. If it be not prof'u~e, 
ele\'ating the part, and the application of cold, or pre:s:surc\ will often be suffi
cient to check the bleeding; if it continue, or recur, more decided mca~ures 
must be adopted, which will be di:scussed in the chapter on wou1Hb of arteries. 

5 . .Aneurixmal elllargem.ent of the arterie:s of a stump occa~ionally occurs; 
the annexed wood-cut (Fig. -!;3 J, from l\Ir. Erichsen 1

:3 Su,.gery, illustrates 
'."- ~ase of aneurilfmal varix occurring after amputation through the ankle
JOlllt. 

6. Netuoma, or painful enlargement of the nerves of a stump, occa:sionally 
occurs. This disll'e~sing affection is, according to Mitchell, not due to the 
bulbous enlargement of the nerve (which 
is, indeed, met with in all st.umps), but to } ... 10. 4G. 
the ex istence of neurifo:/ or of a sclerotic 
COll(lition rc~ulting from inflammatory 
change.·~. :-;hould the pain e\·idently arise 
from any di:-.tinct tumor connected with a 
nerve, it would be proper to cut down aud 
remove it; under other circumstances the 
nen·c may be !<tr<.•tched1 or a portion cx
ci:5ctl at a higher point, or re-amputation 
pcrforn1cd 1 Lhcmµh unfortunatel.Y these 
are by no mean!S infallible remedies; Dr. 
Nott gin•s a case in which a man sub
mitted to three re-amputations and three 
ncn·e cxci~ i ont:i for neuralgia of a stump, 
derivin~ at la:<tt on ly questionable benefit 
from this large exprrience in operative 

~~)1~fJ~~·KlionA:o ~111~:t~l;:~~~~e ofe~l~~d~{r:~~ ~~::~:.m:?1~:r~::::~0::~;o~$:~:
1

s;:i~~ea:~ 
tincture of the root of aconite is occa· (M11.l.llR.) 

s ionally useful, or hypodermic injections 
of morphia ma.y be used, as in other cases of neuralgia. Girard records a 
case iu which relief' was obtained by the repeated employment of electro· 
puncture. Leeches, ice, and counter-irritants may also prO\'e serviceable in 
some instnncc:5. 

7. Tht> lt1ulon,!! in the neighborhood of a stump may become contrncted 
and cnu:-;e trouble1'ome deformity; thu~, after Chop:nt1s amputation on the 
foot, the natural arch of that orgnn being destroyed, the tcnclo .A.chill is may 
be drawn up by the powerful mu:scles of the calf~ and a painful form of rlub
foot re:5ult, the cicatrix being thrown against the ground in walking. The 
occurrence of this condition should, if possible, be prevented by the use of 
appropriate :splints and bundages, and it may be sometimes e\·cn nece~i'ary 
to resort to tcnotomy when milder measures will not suffice. 

8. Pt.tiostiti.'(, O.'itcitis, and o.~teo-myelitis, one or all, may occur in a stump, 
and may defeat the ~urgcou's :rnticipations of a ~ucce1'::'ful i1'sue. If acute 
and exten~ivr, these nttCctions endanger life, and, especially in the fomur, 
nre npt to terminate fatally . The difl_'u~ey1ppl~ratiYe form of ostco-myelitis 
ii; c:spccinlly apt to occur when the d1ns1011 of the bone has exposed the 

i Ascending neuritis in a stump ~nny, acc<;ir?ing ~o Nepvcu 1 lct~d to par.alysi~ and 
contraction of olhcr parts, by cau.o:rng myehus, winch may be either uniltueral or 
trnnsveri;c. 
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medullary cavity, and is almost sure to end in pyremia and death; the best 
mode of ireatmcnt is re·amputation at the neare::t joint, which is of cou rse 
nn almo:;t de!Sp('ratc remedy, though KOni_g effoctt:d a cure in one case by 
scooping out the di8case<l. mtd~dla a?d li:t~1tt:Jng thr caYi~y with cotlon satu· 
rated with a strong ~olution of chlonde of zmc. Le:::d v10lent forms of bone 
inflammation result in the occurrence of-

9 . .i.Yecto~i.'I, which may likcwi;je be produced hy injury from the saw, at 
t he time of opcmtion. The treatment of this condi.tion consi!-its pretty much 

in wait ing for the natural separation of the nccrosed part, 
Fm. 47· which will then be e.i:fotiated ai; a ring of dead bone, or as a 

long eon ical scg ucil-trum tFig. 4i ). ~ do not brl ieve. that 
anything is to be gained, unde1: these circ-um~tnnccs, by_111ter
forcncc with the slow but safe procef'SCR of nature; 111 the 
case, howeYcr, of t he occu rrence of a~ute n ecrm;~s, as it is 
sometimes called, or more properly d~ffur•e st1bperwsfeal st1p
puralion, it may be necessary to amputate to save life, just 
as it wou ld be under the same circumstances occurr ing else
werc than in a ::"tump. 

10. Ou·ie.'1 may occur in the bone of a stu mp. I have seen 
bC'ncfit rc:mlt in such cases from t he injection of the prepara
t ion introduced by .:\I. 1\otta, under the name of Liq1tetu de 
Villflle. ( B.. Zinci sulphatis, Cupri su lpha ti~, aa gr. X\· . ; Liq. 
plum bi subacctatiioi f5ss; Acid. acct. dilut. vel Aceti alb. 
f5iijs;. M. l 

11. Finally, an adYcntitious bursa may be for med over the 
bone o.f a .:;tu mp, as in any other part subjected to much pre~
ure. If this bursa become painful, the artificial limb should 
be altered so as to r e1 ie\·e it from pressure; if this be not 

~:t~~n~r;~i::C~~) ~~~ f~~:~~I ~~ti~~O~} ~~: yti~~t1~1~ed~f t~oJi~l~ te~:~ ~~y t~:t:b; ~-:~ i~~ 
a small seton, or the bursa itself may be excised . 

Mortality after Amputation.-The results of amputation depend on a 
variety of conditions. Home of these are common to this as to other serious 
o;erations, nnd have mostly been sufficient ly refhred to in the chapter on 
oper:uions in general ; the mo~t im portant circumstances com ing into this 
category a rc the age nnd the constitutional :state of the patient, and the hy
g ienic condit ions to wh ich he is subjected before, at the time of, and after 
the amputation. The relation between the barometdc condition of the atmos
phere and the mortaliLy after amputation ha:s been particularly i1H"cstiaated 
by Dr. A<ldincll H cw.:-on. U c finds that, at the P e11111:;yh·nnia Uo~pital, the 
mortality varied from 11 per cent. ,,·ith an ascending, to 20 per cent. with a 
stationary, and 28 per cent. with a falling barometer. \\~ hi le the column of 
mercury \\' i.l!:i ri~~ng, t he a~·erage duration of li fe~ in fata l euRei-:, was onl y seven 
days, but was thirteen while the column was fall mg; and of all the cnses t hat 
died within t h ree dayi:::, over 7t> per cent. proved fatal while the bnrometer 
·wns rising. '' Rure ~y," he_ add~, u these figureR ~iced n~ commenta ry as to 
how well they susta m the idea that the L"esults of opernt10ns are materially 
influenced by the weather, and that the risks from shock arc increased by 
opposite conclitionii" (Pe1111a. lfo.«p. Report.~, vol. ii., p. :l-1:). 

Recent s~ati1Stic;; as to the influence of the age of patirnts upon the results 
of amputation h:t\'e b_ecn co ll ected by ~cvern l surgeons, including Dr. 'l'. G. 
l\forton, .i\lr. Golding-Bird, Dr. Uurman, and l\.lr. llol mes, the laticr of whom 
finds that "the risk of amputation iti constantly rii;iug throughout 1ifo, a nd 
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at any given period after thirty years of ae;e the risk is more than twice as 
great as it wa~ at the ~[llllC perioil after birth." 

Be~ide:s the circum:-otancc:s which ha\·C' been referred to, there are others 
which affet't the re ... ult of amputation, and whi<:h arc peculiar to this as dis
tinguL"!hecl from other operations; these are now to he <'011!-<idered. 

1. Lorrtlity.-The part of the bocly at which an amputation is performed 
exercise~ an important influence on the re=--ult i amputation,;;, of the lower 
extremity are more a.pt to pro\·e fatal than tho:;e of the upper, and in the 
same limb the rate of mortality varies directly with the proximity to the 
trunk of the point of amputation. 

The:"e facts will appear from the following table, which I have prepared 
from the publh:l1cd sta.tiistics of Briti::h 1 and .American 2 hospitals1 and from 
those of our late war/ together with those of the war in the Crimea.~ 

Table showin_q ilfortnlity of Ampiitations in D(fferent Part.'f o.f the Body, Joi· 
Trcwmatic Cau.:ies, in Civil and in .Jfilitary Pl'actice. 

eoc,,,., cw~ .. ~.°":~:, ~~;·~~; .\ :~~":~~~~ ~:~;~~:~. c .. ,, o"'" ~;·:~~r· 
Thigh, I 3G7 53 6~ 3516 2715 77 22 JH!-ll 2!112 i4 !19 
Lf'!.!, 633 261 41 71 327R lO~!l :13 22 :1911 13>3 341>9 
Arm, 312 86 2!1!10 Gtli> lit05 2811 (,717 181.)1 2fl03 
l<\11eu.rm, 298 41 13 76 2Ifll 411 2035 2479 485 1956 

~ 1630
1 

588--;;- ~, 0053 ~ 17,0:?0-;~~r-;·;-

In amputalions of the thigh 1 the mortality varie,;;, accorclin,g ns lhe operation 
is done in the upper, lower, or middle third. The following are the per
centngc::J given re~pectively by Legouest and l\fotlcocl, both referring to the 
British army in the Crimea, though for different periods of the war. 

Upp('rthird, 
:Middle1hlrd 1 

Lower third, 

Legoucn. 
. R7.2 
, 5R{) 

55.0 

Macleod. 
868 
55.3 
50.0 

2. The part of the bone which is divided in nu amputntion influences the 

~\~1~~:1t'o\~11~· '~~~~·~~~t~~:;~~~;sf1~-~~i~:~~":~1:~1i~1!n':;~~l~\~~rr;,)~~~·t~Yi1~~.:~r~~1(~'. 1 ~J~,~·i~ 

~:.~;~:::;£ ~,~;;:%:~:tc,~;:;: :~~~~I~~~~,~~~~1!~i~;~r,~Ei~::~;.~~~:~.~:~~,:~~ri~~!~ 
of the femur ( Circular Xo. 6, R. G. 0., 186.), p. 4:Jl. 

:~. The nature o( the c~ff"ection for which an nmputation it; done, exercises 
a mo:5t important'iutlucnec upon the re:"tilt: thus amputations for injury nre 

1 Rl. Genr~e's J{n;:p. Report~, vol. viii. i Med.-Chir. Trnn-;., vol. xlvii. i and Guy's 

lJ~~~·n!~eJ-:c;,~~~- 3;\~~i. ~~~ie~l~~~. April. 1R75; Boston City Hosp. Reports, 2d s., 1877; 
and B··~tor1 i\l('d. 1111d :-111rl! .• Jo11rn, lfiil. 

~ C1rc111 1tr Nn. G, 8 G. 0. 1 \\·a..,hing-tnn, 18•15, nnd Surgical llistory of the \V1tr. 
4 Legouci;t, Chirurgie d 'ArmCe, pp. 722-735. 
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much more fatal than those for disease; the removal of a limb for cancer is 
more likely to be followed by• death than the same operation if prac~i!3e<l for 
caries or a chronic joint affection ; while amputations of complatsance or 
expediency (a~ for deformity) are lees succes~fu l than those for ot.h~r patho
Jogical conditions. The relati\•e mortality of amputation!; for lllJUry and 
disease, as exhibited by the published reports of hospital practice in rnrious 
countries, is shown in the following table: 

AMPUTATIONS POR INJURY, 

-1· ~ I j 1_·:~;~;:::· j I j ·_:::·::~r· j · j 1 ·-:::·::~r.· 
French llnspitals, 1 652 378: 57.98 947 406 ·12.87 159!1 784 40.03 
English IJospitnls,1 I 610 250 40.98 1107· 251 22.67 1717 501 29.18 
A_ "_'•_ric_•n_ II_os-pi-tal_s,'_ 1252l~l-3-L9_5 6291- m 18~ 1881 ~ _ 2_u_9 

_ Ag_g_cc_g•_t••_, _· -~2-5l_,_4l_10_2s~~ _4o_.s9_2683: 774 28.~5 5197 18021 34.67 

The mortality which attends amputations of expediency has been particu
larly investigated by Mr. Golding-Bird, of Guy's H ospital , who finds 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, if the lower extremity alone be 
considered, the former class of cases gives a mortality of 42.8 per cent. 1 and 
the latter of 29.1 per cent. 

4. In amputations of the same category, the time at which the operation 
is done exercises an important influence over the result; thus, amputations 
for acute affections of the bones or joints are much more fatal than those of 
chronic diseases of the same parts. Amputations for traumatic causes are 
usually divided by surgical writers into prinuiry or immediate, and secondary 
or con.9eeufive. Primary amputations are such as are done before the devel
opment of inflammation, a period rarely exceeding twenty-four hours, though, 
if there lrnse been much shock, it may reach to forty-eight hours, or possibly 
still longer, from the time at which the injury was received. A better classi
fication is that of military writers who make a third class, the intermediate, 
which embraces all operations done during the existence of active inflamma
tion, reserving the term secondary for such as are done after the subsidence 
of inflammatory symptoms, and when the condition of the part somewhat 
a~:-;imilatcs the case to one of amputation for chronic disease. Yerneuil 
applies to these three divisions the terms antepyretic, intrapyretic, and meta
pyretic, respective!)'· 

It is now, I believe, univerr-:ally acknowledged among military su rgeons 
th~t primary amputations (except of the hip-join t ancl the upper part of the 
thigh ) do better th?n others; of those which are not primary, the secondary 
do be.tter than the mtermediate. It is, however, com monly said that iu cii1il 
practice secondary amputations are more succef!sful than prinmry, and this 

70~~Inlgaigne (.1\Tch. G6n., Avril et )fai, 1842), and Tr6lat (Lcgouest, op. citat., p. 

]{;p~~t~~~J~~1's"~~s~~~.{eports, vol. viii. i :Med.~Chir. Trans., vol. xlYi i.; Guy's llosp. 

an~ 1~~~t~~1~1~/~0~1ci ~~i~;.c3~u~i;.~i~s\r5 i Boston City llosp. Ueports, 2d s. , 1877, 
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difference has been accounted for by the different hyg-ienic circumstances by 
which soldiers and ci,·ilians are re~pcctively surrounded. I belie\.·e that the 
unual !-itatemeat upon this point is erroneous, and that a careful collation of 
stati:o:tit:-:. will !-ihow that in both ciYil and military practice, primttry amputa
tions are followecl by better rC1'iults than others. To illustrate this point, I 
have drawn up the table which follows, and in which the re..;ults of primary 
amputation~, or tho:;:c performed in the pre-inflammatory stage, are compared 
with tho:se of all others for traumatic causes. 

SscONDARVAND 
INT13:K~llUH.\TB. 

-L[fi-1~ If[ _ R'P'"" I_ --
3-1

1
G9.4 49 20 13 65.0 

64 15 23.4 28 10 35.7 
18 7 38.9 5 2 40.0 
74 39 5'1..7 43 26 605 

1691 62 36.7 53 37 698 

l~I 60 33.3 87 61 70.1 
9 180 6 1 16.7 

48 18 37.5 43 19 44.2 
40 8 200 9 6 66.i 
71 23 32.4 10 3 300 
931 15 16.I 37 13 35.l 

144 60 41.6 42 17 404 
37 12 32.4 24 7 29.1 
2!1 1 14 483 13 7 53.8 

6561164 25.0 118 45 381 
241 84 349 87 32 36.R 
164 GR 41.5 50 21 42.0 
2-10:10 1 43.3 91 5!1 564 

75 31 41.3 5 4 800 
55 16 :w.o 17 8 47.0 

- -
2497 843 33.7 701 385 48.G 

Malgnigne. 
J!\mes. 
South. 
Laurie. 
Steele. 
)IcGhie. 
Hussey. 
Erichsen. 
Pnrker. 
Fenwick. 
Callender. 
Spence. 
Buel. 
Len1e. 
)Corton. 
Chadwick. 
Gornrnn. 
Golding-Bird 
Varick. 
Ashhurst. 

Aggregates. 

Arcb.deMCd.,1842 
Trans. Prov. )[ed.& 
NotestoChelius,vol 
James, Joe.cit. 
Ibid 
llacleod,Surg.ofCri 
Ibid. 
Science and ArtofSu 
Cooper'sSurg.Dict., 
Ibid. 
lled.-Chir. Trans. , v 

[367. 
mean"\\Tar,p. 

[p.81. 
r~ery, vol. i. 1 

vol.i.,p.121. 

Lectures on Sun:~ery, 
ol.xlvii. 
vol.ii.,etc. 

i.,1848. Am. Journ. Med. Sc 
Trans. Am. Med. As soc., vol.iv. 

IIosp. 1 1880. 
Journ.,18il. 
l., 1877. 

Surg. in the Pennn. 
Dost. Med.tlndSurg. 
Bost. City Lfo~p . Rcq 
Guy's Uosp. Rep., 3d 
Am. Journ. :Med. Sci 
Internat. Encyd. of 

-- --

s., vol. xxi. 
.. 188 1. 
Surg., vol. i. 

It will be perceived from this table that, except in the reports of Ualgaigne, 
Hussey, Fenwick, H1>ence, and Buel, the primary amputations ha.ve been in· 
variably less fatal than the others; while in the nggre~ate, the mortality of 
the primary has been about 1 in :3, compared with a death.rate of 1 in 2 for 
the intermediate and secondary operations. I do not know of any extended 
statbtics to show the relative mortality of the two latteL' clas:5es of amputa· 
tions in civ il practice; but as for as they h:.we been cli~tinguished by writers 
on the i:;ubject, the g-enC'ral impre::sion h'as been confirrne<l that intermediate 
operations are very fatal, and that those done when the inflammatory symp· 
toms have ~uhsidcd arc comparatively successful. 

These numerical considerations, however, thoug-h intcre::;ting, scarcely give 
a fair view of the whole merits of the case; for primary opcrntions are na~u· 
rally done in cases where there is no possibility of s~iving t~1e limb, wl~ile 
consecutive :rn1putatio11s are, on the other hand, performed. 111 cases which 
are to a ccrtnin extent ~el ected. Moreover, the lea:.<t hopeful cuscs among 
any large number are eliminated b~' death before the secon.dary perio_d is 
reached, so that even if the uumencal chances of consecutive operations 
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were the best, it wou1<l by no means be proved that more lins would not 
have been saved had more Jimb:s been prin1arily amputated. 

The practical rule to be derived from what has heen said, jg that, in any 
case of injury in which it is evident that an amputation will be needed, the 
operation should be don<' as soon as possible after reaction has occul'red, and 
before the injured part has become infla111ed i but if by any cluu1cc this 
golden opportunity has been lo:5t, and the intermediate or inflammatory stage 
has come on, operath·c interference must, if possible, be po!-=tponcd until the 
inflammation !ms memmrably subsided, nnd till the patient's condition lrns 
become assimilated to that of· a case of chronic disease rather than of trau· 
rnatic lesion. 

To complete this part of the subject, I quote from Dr. Macleod (Notes on 
the Sur,qel'y of the Gtimean War, p. 367), the following summary of the re· 
sults of primary and secondary amputations in military practice. 

Primnry operntions, 1047 ca!;es, 374 deaths; mortality, 35.7 per cent. 
Secondury 11 694 11 314 11 u 5~.8 11 

A percentage which, it wil1 he observed, corresponds very closely with that 
derived from observations in ci\·il hospitals. 

The !;tatistics of amputation in the late war of the rebellion have not yet 
been all published; but, as far as they go, they f-lerve to confirm what has 
been already said: thus 4806 primary amputations of the upper extremity 
recorded in Dr. Otis's Sill'gical Ilistory of lhe 1Vlu·, gave 821 deaths, or 
17.08 per cent., while 1516 intermediate amputations gave 481 deaths, or 
31. 73 per cent., and 666 secondary amputations gave 163 deaths, or 24.47 
per cent. 

Causes of Death after Amputation.-The causes of death after amputa
tion have been made the subject of special study by several writers, among 
whom may be particularly mentioned Malgaigne, James, Bryant, Holmes, 
and Birkett. The three last-named gentlemen are among the most recent 
authorities on the matter, and I will terminate this chapter by quoting some 
of the conclusions appended to their excellent papers. l\Ir. Holmes finds 
from examining the records of 300 cases-

" 1. That a considerable proportion of cases must occur in hospital prac
tice, in which death is really inevitable, although it is not known to be so at 
the time of amputation. . . . 

"2. That of the fatal cases which remain, in about one.half death is due 
mainly to previous disease OL' injury. 

11 3. That secondary hemorrhage is hardly ever a cause of death, except 
in persnns with diseased arteries. 

"4. That death from exhaustion hardly e\'CI' occurs without previous dis
ease, obviously proved both by symptoms and post-mortem appearances. 

".5. That the other hospital affections (erysipelas, diffuse inflammt1tio11, 
and phagedama or hm;pitt1l gangrene) are rare in subjects previou~ly healthy, 
and t!rnt, as a rule, they only prove fatal when they are the prccur:sord of 
pyremrn. 

ho:;i·t:f~~-~!~~~~~1~et~ 1:1r,:i~~f~j; 1~~st~~s,~~~1i~~?. ~!~~s~t~~gb~~~f ~;d:1u~a~~~'\i~ 
edge of the conditions u1Hlcr which pyremia occurs in cases treated separately, 
and in patients congrcp:ated in hospital wards." <St. Geo1·ge's Hospital Re
ports, vol. i., pp. 321-322).' 

1 )[r. Ilolmes's sf'cond pnpcr, based on 500 cases (St. George's Hospital Repo1·ts
1 

vol. 
viii.) confirms the above conclusions. 
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:\Ir. Bryant's tables likewi~e include 300 cases, and from his "General 
Con cl u!oiiorn;" I select the following: 

''That pycrmia is the cause of death in 42 per cent. of the fatal cases, and 
in l 0 per rent. of the whole number amputated. 

"That exhaustion i~ the cause of death in 33 per cent. of the fatal cases, 
and in 8 per cent. of the whole number amputated. 
tio·~;hat the following causes of death are fatal in the annexed propor-

Of fatal cases Of whole number. 
Secondary hemorrhage 
Thoracic complications 
CerE>bral '' 

7.0 per cent., or 1.66 per cent. 
5.6 II II 1.33 II 

Abdominal 11 

Renal 
llectic 
Traumt\tic 

3.0 (( .66 u 
1.4 U .33 II 

3.0 " .66 " 
3.0 U .66 II 

7.0 II cc 1.66 Cl 

Pyc.rniin h; the chief cause of death after pathological amputat ions, after 
tho~e of expediency, and after primary amputations for injury. 

Exhaustion is the chief cause of death after secondary amputations for 
injury, and ranks next to pyremia as a cause of death after the primary, and 
those cJas,.ecl as pathological (see .. Med. Cltir. Trans., vol. xiii., pp. 8.5-90). 

Mr. Birkett, from a study of 171 ca:;;e::, in which the operation was per
formed either by himself' or under his direction, concludes that a "large 
proportion of the patients submitted to amputation, when inmates of a. 
metropolitan hospital, arc the subjects of more or less advanced chronic dis
ease of the thomcic or abdominal viscera," and that "the chances of death 
after operations appear to depend almost entirely upon the previous state of 
each patient' constitution'' (Guy's Hosp. Report~~, 3d s., vol. xv., p. 599).1 

CIT.APTER VI. 

SPECIAL AMPUTATIONS. 

UPPER ExTRE~UTY. 

Amputations of the Hand.-Amputatious of diflerent parts of the band 
are frequently rendered nec.•essary by injuries, or by diseases of the bone, as 
in neglected c.•a,oes of whitlow. Al-' no mechanical contrivance can pos::;ibly 
equal the natural hand in utility, it should in all cases be the surgeon's ob
ject to l:.'a.\'e af.I much us possible; there is but one exception to this rule, and 
that is when in the <.'a!'e of' the middle fingers it becomes necessary to go as 
high a~ the fir:it interphalangeal joint; as there is no special flexor tendon 
for the proximal phalanx, it will, in such ca:-:es, be usually better to go at 
once to the metacarpo-phalangenl joint; but in the forefingcr1 even a single 
plrnlanx will he of ui:;e, a~ affording a point of opposition to the thumb, wh ile 
the proximnl phalnnx of' the little finger may be properly preserved, in order 
to give greater !Symmetry to the hand. 

1 In my article on Amputations in the I"'!ternational Encyclopccdia of Surgery1 vol. 
i., I have given many elitbornte tables bearing upon the mortality and causes of death 
~frt>r amputation, for which I have not space here. 

8 
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FingerR.-The fingers may be amputated at. any of thei.r joints, or through 
the plui.lan~es: if the latter ope~·at1on .be dec1decl up~m.' 1_t may be done _by 
cutting suitable flaps with a straight b1o~oury~ and d1v1~l111g the _bone with 
cutting pliers or a small saw. Amputat10n of the tcrm~nal or m1cldl_c. p~a
langes may be clone by opening th~ joi~t fro~1 the back of.the finger, cl1v1dmg. 
eautiously the lateral ligaments, d1sart1cula~mg, and. cut_tmg a pal mar flap of 
sufficieot length to cover the stump. In tins operation 1t must always be re
membered that the prominence of the knuckle is due to th~ 11p~Jer bone, and 
that hence the incision must be made below the knuckle, or 1t will not expose 
the joint. The pal mar flap may be made first1 e~thcr by tn1m·dixion or other· 
wise, and the joint opened subsequentl y.; I thrnk, how~\'~I', the plan ~rst 
mentioned is the best. Another method 1s to attack the ,1mnt from the SI<le1 

cutting one lateral I igan1cnt, di~articu la ting, 
}1~10. 48. and then making a long lateral fla.p from 

the other side of the finger: this has been 
particularly recommended in the case of the 
fore and little fingers, but I do not see that 
it possesses aay acl,•antage o,·er the common 
palmar flap operation. There is usually 
but little hemorrhage after the removal of a 
phalanx, and if any vessels bleed, they can 
generally be controlled by means of torsion; 
in some ca'1-C'~, howf'ver. the digital arteries 
are much enlarged, and requ ire li!mture. 

Amputation at the llfetocarpo·plwlangeal 
Joint is best <lone by the o\':tl method 1 

though it may also he conveniently executed 
Amputationofpartofafingerbycutting by making two lnteral flaps. In the oval 

from above. (ER1c Hs11N.) operation, the point of the knife is entered 
just below the knuckle, on the back of the 

hand
1 

and the blade is drawn obliquely downwarrls through the interdigital 
web, across the palmar surface of the finger, and ohliriuelv upwards to the 
point of commencement; a few light touches of the kniff' fr('C' this o,·al flap1 

nnd disarticulation is then effected by cutting the ext('n:.:.or tC'ndon (if it be 
not already divided) anrl the lateral ligaments. In the case of the forefinger 
the knife should be entered on the radial side, and in the case of the little 
finger on the ulnn.r side, instead of at the back of the joint. Rome difference 
of opinion exists as to the prooriety of removin~ the head of the metaC'arpal 
bone in these amputations. The hand may indeed be rendered more sym· 
metrical by its removal, bnt this gain of s~·mmetry is more than counter· 
balanced by the loss of firmness and strength entailed; beside::, the remornl 
of the hearl of the metacarpal bone exposes the patient to the risk of inflam
mation and suppurat ion in the deep tissues of the palm, and thus renders the 
operation more serious than it would be otherwise. H ence, if the metacarpal 
bone itself be uniniure<l, its head shou ld be, as a rule, allowed to remain: if, 
however, it be decided to remoye it, this can be easily effected by cutting it 
with st ron~ pliers (Fig. 49), the section, in the cas.e of the fore and little 
~~!t~~: being oblique, so as to give a tapering form to the part when it is 

The entire thumb, with its metacarpal hone, mn.y he fllnputated hy making 
an oval flap frnm the palmnr surface: in the rase of the left thumb (Fi~. 50), 
the ioint may he first opened by an oblique inci e: ion on the back of the hand, 
beginning above and a little in front of tllf' joint, anrl com in[! down as far as 
the web which separates the thumb from the forefinger; the pal mar flap is 
then made by thrusting the knife upwards to its point of entrance, and cnt-
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ting do~vnwnrds and outwards; in amputating the right thumb, it is more 
couvement to. make_ the palmar fl ap first, by transfixion, the remaining steps 
of the opernt1on being done subsequently. The thumb alone is almost as 

Fro. 49. F10. 50. 

Amputationofancntircfingcr. (SK&Y.) Ampulationofthclcftthumb. (ERICHSl:N.) 

usefu l as the other four fingers together; 11ence, in operations on this im
portant member, no part should be sacrificed that can by any possibility be 
preserved. 

Amputation through one or more metacarpal bones may be required, and 
may be done by cutting from without inwards thick flaps of sufficient dimen
sions to cover the parts without undue stretching. In making these flaps, 
the palm should be respected as much as possible, the necessary incisions 

FIG.51. 

-~ 

Partial amputation or the hand. (From a patient in the Episcopal Hospital.) 

being preferably made through the dorsuru of the hand. It is better to leave 
the carpal ends of the metacarpal bones, so as to avoid opening the wrist
joint. Any part of the hand that ca n be kept, should be scrupnlonsly pre
served, as even n single finger with the thumb is far more usefu l than the 
best artificial sub~t i tute. Fig. 51, from a case formerly under my care at 
the Episcopal H ospital , shows the resu lt of an operation of this kind. If a 
metacarpal bone be injured without injury of its corresponding finger, th~ 
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former may be cxci;;:ed while the latter is retained, or the finger may, per
haps, be a(iaptcd to another metacarpal bone which lrns lost it:; own finger, 
as has been ingeniously done by Prof. Jo~eph Paneoa!'it, of thi~ city. 

The risks of' amputation below the carpus are slight, 790:2 ca;;:es referred 
to in Dr. Otis's Sllrf!ical History of the War, hadng furni:;hcd but 223 cl~aths, 
of which 19 wC'rc after re-amputation at a higher point. The mortality of 
amputations through the hand is thus less than 3 per cent. 

Amputations of the Arm. 
1. Amputations at the Wrist.-The hand has occasionally been removed at 

the carpo-metararpa] articulation, or between the rows of carpal bones; the 
stumps thus formed are, however, irregular, and the carpal bones are apt to 
become subsequent1y discnsed and to require removal. Hence, when it is 
necessary to invade the tarpus at all, it is better to go at once to the radio-

caA~;,;jl~~~:io~11~~ ~~t,\~~.~t!~j~~nti1~~~·~!· conveniently cm~cted b the circular 
operation, by means of the elliptical incision, by making oval laps cut from 

li'rn.52. 
without inwards, or by cutting a single 
flap from the palm of' the hand. The 
1·esulting ~tump is a very good one1 

though it is said to be less suited for 
the adaptat ion of an artificial limb 
than one that i8 shorter. Its principal 
advantage is in its preserving the 
power of' pronation and supinat ion, 
though even thi~ nrny be lost from 
inflammatory adhesions binding to
gether the radius and ulna. Sixty
eight c::u~es of this amputation re
corde<l in Dr. Otis's Surgical History, 
gave on ly seven deaths, a mortality 
of but 10.6 per cent. 

2. Amput(ition of the Fo1·earm.
The best operation in this locality is, 

Amputation at the wrist (ERTCHSl!.N.) I think, the circular j though excel-
lent stumps may be produced by other 

plans, especial ly by the rectangular flap method of Mr. Tealc. At one 
time ~ was in the habit ?f aml?utating the forearm by making antero
posterior flaps cut from without rnwards, but having1 on severa1 occasions, 

Frn. 53. 

Amputation of forearm by modified circular mclhod. (lhwt.:rr.) 

me~ wi~h d~Dgcrous. ~CC'?mlary hemorrhag-~ from the iutcro:-seous artery, 
"'.b1ch 1 m this opcrnhon, ll'i apt to be cut obliqucl,r, I h:.tv{' htlen led to prefer 
either the circular or 'l'eale's, in neither of "·hith is this ri~k ~o apt to be 
encountered. In any of the flap operations, particularly in the lower third 
of the forearm, trouhle ~nn.y be cau~ed by the tendom1 p.rojeeting from their 
sheaths. Under such c1rcumstauces, the surgeon ~hould draw them down. 
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au<l cut them off at a~ high a point as pos.o:ible, that they may retract1 and 
not interfore with lhl' healing proces::;.. Perhap:s the mo:st brilliant operation 
on the forearm il"I th:1t in which a <lor~al fh1p i:s cut from without, and a 
palmar flap made by tran;fixion. The length of the flaps should br pro
portioned to the !->ize of the limb, but two inches may be given as the aver
age. Five or six vc:< . .;c):o:; u~ually require ligature in amputations of the fore
arm, and of these the intcro~:•eous i::; that which is mo:st likely to give 
trouble, from it:-. tl'ndcncy to retract between the bone:s, in which position its 
orifice may elude detection. 

3 . . ..tmpulolion at the Elbow may be effected by either the circular or ellip
tical iuci~ion; it may nltio be done, though less convcniently1 by making an 
anterior or an extcl'Llal flap hy transfixion. It is sometimes recommended 
lo lC'avc the olecr:rnon in pince, dividing the ulna below it with a saw; uo 
particular advantage, however, attends this plan, :rnd the olccrauou, if left, 
i8 apt to beromc nccro~cd, and interfere with the healing of the stump. 
Amputation at tlw elbow was done in forty cai::es during the late war, and 
only three of these terminated unsucc.:ef:.sfully. 

-l. Amputation th1·ou9h the Ann.-The arm may he removed at any part 
and by any of thr methods which Im Ye been '1c~cribcd; tho."e which seem to 
me the best arc the oval and the modified cir<"uiar. The bone, however, is 
~ituated Jo:o nearly in the mi1ldle of the limb, that an eleµ-ant and n!-leful stump 
may be formed by any opl•rntion, and indeed the arm i:-i frequently indicated 
as the typical locality for making double ffapFi hy tran~fixion. J f this opera
tion be re~orted to, lateral flaps are the be.:;t, and the outer should be cut first i 
the principal precaution to be taken is to divide the mu~eulo-::.piral nerve 
with a dean 1nrecp of the knife around the back of the bone, before apply
ing the ~aw. In amputating the arm, the po!'~ibility of a high division of 
the main artery must. be remembered; occasionally the brachia! will be the 
only vc!"::;cl that require:;.: ligat11re, though usually there will be bleeding 
from six or ~even, or, if the parts have been long inflamed, twelve or fifteen. 
lf the arm be amputated Yery high up, particularly if the limb be muscular , 
there may not be room for the application of the tourniquet in the usual 
phice; it may then be i-:afoly applied to the axillary artery, the arm being 
kept extended, so as to make the head of the humerus project into the 
nxilla, where it forms n. firm point of' re!"istance against which to exercise 
pressure; or the surgeon may, if he prefor, have the subclaviau nrtcry com
pre:-;:-.:e<l as it pa8:.:es over the first rib, by means of a wrapped key in the 
hands of au a,;:-:i::tant. 

Amputation at the Shoulder-joint.-This is in appearance a most for
midable operation, and ycL it ii:; one of which the re.:;ults are tolerably fa,-or
able. Thus, 8-H c:N':;, recnrded in Dr. Otiti's Sutgical Hi~to1·y, gave 595 re
cowries an<l 2-16 death,., a mortal it~· of only 29.2 per cent. When performed 
for other than trnumatic c·:lll!"t'S, it is still more !'Uccc ... _,fuJ. Amputation at 
the shoulder-joint may bl• practi,.;ed in scnral way:;, the most important 
being those commonly knO\rn by the names of Larrey, Dupuytren, and 
Li:-;f'ranr. 

1. fJatrc1/l1 N'dhod.-The ~ur~eon enter~ the point of a ~hort. knife below 
ancl a little ·in front of' thr acromion proce"~. and makes a deep iuci:oion about 
three inclw~ Ionµ:, in the direction of t11e _axis of the arm . ."F'rom t!1e middle 
of thig inci~ion, two other:: are made obliquely downwards (and shghty con
vex if' the Jimh he mui:;rtilar ), :-;o a:-.: re::;pectivcly to terminate at the points 
whdrc the autt•rinr and posterior folds of the ax ilia end in the tissues of the 
arm · it is usual Iv directed that the anterior incbion should be made first, as 
the ,;oi:-terior ('irCurnflex artery is larger than the nuterior, but if the ~ub-
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clavian be well commanded o\·er the first rib, there need be no fear of hem· 
orrhao-e and it will then be most conyenient to make the posterior incision 
first, t1'1~t its position may not be obscured by bleeding from the other. The 

Amputationatshoulder-jointbyl..arrcy'smethod. 

F10. 55. 

Result of Laney 's amputation. (From 
apatientintheEpiscopalHospital.) 

surgeon next disarticulates, rotating t he arm first outwards so as to make 
tense the subscapular muscle, which he divides with a perpendicular stroke 
of the knife, then cutt ing the capsule and the tendon of the long head of 

F10. 56. 

Amputation at shoulder-joint; Dupuytten's method {BRYAl"T.) 

the b.iceps, a?d fina lly rotating the arm i m~·ards ~o as to reach the supra· 
aud mfra-sprnatus muscles, :incl the teres mmor. The lateral inc i ~icns nrc 
lastly c.onnected by n tr~ltl~\'er::;e cut thr~ug.h th~ t~!"~ues of the arm, either 
from without or from w1thm . Before tlus final mc1!:'.i10n (which dh·ides the 
hrachial artery) is made, an assistant should 81ip his thumb into the wound 
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nncl control the \'C~~el, which may always. be found in the first muscular 
interl"pace from the anterior edge of the axilla; the limb being removed, 
the vt:-schi arc• to be i-<:curl:d, and the edges of the wound brought together 
so as to make a linear cicatrix. The appearance of the stump resulting 
from this operation i:s well :;hmrn in the accompanying illustration (Fig. 
5:)), from the photograph of a patient on whom I performed this amputa· 
tion at the Epi~copal H ospital. 

2. Dupuytren's .Mtlhod.-This method consists in making, either by trans· 
fixion or from without inwards, a large flap, embracing a lmost the whole of 
the dcltoi<l musrle, then di:mrticuluting, and finally cutting a short flap lin 
which i~ the vet-~el) from the in::iide of the arm. This operation is more 
quickly performed than Larrey's, but makes a larger wound, and is not, I 
think, sn gencrnlly npplicablc. In either method the principal clifliculty is in 
disarticulating, to accomplish which (in the case of fracture pre\'entiug the 
use of the arm ns a lever in cffCcting rotation) it may be necessary to intro· 
duce the forefinger of the left hand into the capsule, and forcibly drag down 
the head of the bone so us to expose the ligamentous attachments. In making 
the deltoid flap by trnnsfixion, the knife should be entered about nn inch in 
front of the acromion proccs:-:, and, being pushed directly across the joint and 
capsule, should be brought out at the 
po:sterior fold of the axilla. As in Lar· Fm. 57. 
rcy's operation, an a::1'it:itant should sl ip 
his thumb into the wound, and secure 
the artery before the final incision is 
made. 

:3. Li.efranc's Operation consi~ts in 
making antero·posterior flaps, which 
come together very much as the inci· 
sions in Lnrrey's method, O\'er which it 
presents no particular advantage. The 
shou lder-joint can als:J be reached by a 
circuJar incision, a~ practised by Vel
peau and oth<-·r:s., and in fact all con· 
cei\'able varieties of amputation at th is 
point have been employed, and claimed 
as the best by clifforcnt surgeons, though 
those which I have dc:-:cribed have been 
most generally adopted. 

Amputation abo11e the Shoulder, or 
amputation of the arm with a part or the 
whole of the scapula, and perhaps a 
portion of the cla\'icle, is occasionally 
required in casc::s of accident or of dis
ease. No !:=pecial ruks can be given for 
the performance of this operation, to 
which, wheneycr J?Ol:'Sihlc, exc~sion of' the 
parts concerHt'cl IS to be preferred. In Result of amputation by Oupuytrcn's method. 

~t::e~n~~~ i~:t::~;~t \~~C 1~l~-~~C~~1 \~:~~\:\lt-1~~= . {From a patient in the E~iscop~l Hospital.) 

extent nnd direction of the lncerauon, and m cases of amputat10n for tumors, 
etc., mw;t be guided by the size and sl~ape of the morbi~I growth. The rest~lt.s 
of this opC'ratinn ha,·c been more fav_orable than might have been unt1c1· 
pated: fourtl!Cll cnse:-: arc on rccorc.1, wh1cl~, though. the arm and .n part or the 
whole of tht' :o:(·apula. were tom oft by acculental vwlencc, term mated favor· 
ably, while fifty·uue casts in whic:h the arm and part or all of the scapula, 
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with or without a portion of the clavicle, were removed by the surgeon at 
the same operation, gave thirty-eight recO\·erics and only thirteen deaths. 

LOWER EXTREMITY. 

Amputations of the Foot.-The phalange~ of the toes seldom require 
amputation, but, if necessary, this little operation may be com·eniently done, 
as in the case of the fingers, by opening the joint from the dorsum, and 
covering the stump with a plantar flap. 

Amp. 1dation at the Metata1·so-pl1alangeal Joint is bct't done by the ova1 in
cision. It must be remembered that the web reaches about halfway between 
the joint and the end of the toe; hence the incision must be placed high, or 
the joint will be missed. Disarticulation is facilitated by fortihly flexing the 
toe, and dividing the extensor tendon by a trnnsverse incision. It is some
times recommended that in amputating the great toe, the head of the meta
tarsal bone should be also removed; I do not think this desirable, as by so 
doing a very important point of support to the -0.rch of the foot is taken 
away, an evil wh ich would not be compensated for by the greater symmetry 
of' the resulting stump. 

Amputation of the Great Toe, with a pm·t or the whole of il.>J . .Metatarsal Bone, 
may be required. If the anterior portion or head only is to be removed, an 
oval incision may be employed, which is prolonged backwards for a sufficient 
distance on the side or back of the foot. The bone may be divided by cut
ting pliers or by a chain saw. If the whole bone is to be removed, it is 
better to shape an antero-lateral flap, by entering the knife on the back of the 
foot, between the first and second metatarsal bones, and on a level with the 
tar.so-metatarsal joint, cutting forwards to the ball of the toe, then acro~s to a 
point corresponding to the position of the web, and then backwards again 
along the inner edge of the sole; this flap is di~sected up, tnking care to keep 
it as fleshy as possible. The knife is then re-entered between the metatarsal 

bone::;, and made to cut directly 
Fw. 5R forwards throug-h the web. Then 

pressing the toe away from the 
next one, the surgeon, with the 
point of his knife, ca utiously effects 
disarticulation, and ~cparates the 
part to be removed, taking care 
not to wound the dorsal artery of 
the foot. Ilemorrhage having been 
checked, the flap is brought down 
and attached by points of suture 
in the usual way. 

Amputation of the Fifth ,lfeta
tarsal Bone may be effected by the 
oval incision, made so as to avoid 
wounding the ~ale. The point of 
the oval is usually made on the 
dor.sum of the foot, and mav be 
extended in a. curve dowm\:ards 
and outwards to the edge of the 
sole, thus forming a curved tri

Rcmovalofmc1atars:ilboneofgrcat1oe; fl.apformed; angular Hap, which is dissected 
joint being opened. (f:RJCUSUN.) dOWll tQ give JUOre Space. li. $01llC-

Wh{lt similar modification of the 
oval incision is practised by A. Guerin, in amputating the metatarsal bone 
of the great toe. 
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Amplllrtfion of tu•o or more of the Jlelatar~m.l Bo11eR may be conveniently 
done by the oval opcmtion, the point of the o\·al heginning- on the dor:oum 
nhovc the joint at which di~articulation i:;: to be ettec.:tcd, and its branches 
:oprcading to embrace the rcqui;-;ite number of toe:-: . 

.A11tpuftltio11 lhtough the Continuity of all the .._lfetalm•.flrt/ Bones i-s hc~t done 
by cuttini:r a :.:hort dor~:tl and a long plantar flap, the latter of' which may 
be made, if preforred, hy tran~fixion, ~awing the bone~ on the ~ame level, and 
IH'inging up the long ffap,1m a . .: to free the cicatrix from prC$Su1·c in walking. 
The rc:sulting ~lump if.; well formed and useful. 

Ampufrtlion of lhf' E'ntfre Jfetala1·811s (which is :-aid to have heen practised 
b.r the North .Amcrit~tn Indians as a means of preventing the escnpc of 
prii;::;rine1·:.;) may be ctfCctcd by making a long plantar and a :-;horl dorsal flap. 
Th(' ~encral line of the articulation is irregularl.v oblique, the base of the first 
mrtatars:ll hcing much lower than that of the fifth. The !'et·nnd metatnr~al 
dip1' in hclwcc·n the lin.:t and third, while this again articulates nt a lower 
level than the fomth or fifth. The plantar flap ma!' he cut flr:-;t. from with
out inwards, ns directed by l\fr. Her, or di:..:nrticulation rnny- he cffoctrd ti1'l"t, 
an<l the long Hap made la~t , as practised bv Li..;franr. The guidc1' to the 
articulation are the prominent · 
tuhero:-:ity of' the fifth, nnd the F10. 5!1. 
tuhcl'(·)e of the fir:-<t mctatar.::;~tl 
hmw (Li:..:fra1w), or thr tube
ro:-;ity of the fifth nwt:u:u~al, 
and the prominrn<'(' of the 
>cnphoid ( Ilcy ). The French 
opcmtion is a pure cli:-;artitu
lation, hut Hey :..:awed anos.., 
the projecting internal cunei
form hon<>. This amputation 
is somewhat diftkult of execu
tion, and is now seldom pCl'
formed. 

Choparts Ampui!ltion re
moves all of' the tt11·$us except 
the a!-itragalus and the calca
neurn. A8 in the ca~e of the 
htst de:;cribcd operation, the 
plantar flap may he made 
lir::it, or nut until nftcr clisarticula.tion has been effectedi the former plan i . .::, 
in !'Orne rc1'pect:-::, the be~t. n.., nllowing the ffnp to be more rrgularly ~Imped. 
The inch-:ion i-; hould !-l.tart on the ou~ide of the foot from a. point midway 
between the external malleolus and the tubcrosity of thr tiH.h mctatardal 
hone, and on thr in:-oidc from a point about half a1i inch behind the prom
inence of the s<'aphoid. Di:-:articulati1m may be much facilitated by forcibly 
bending the foot down, so as to make ten~e the antrrior ligaments of the 
joint. The ~('aphnid bone has often been left, unintentionally, in performing 
thi!'i operation, the re~ulting stump being ne\'crthele:-< .... quite ~ati:·Sactory. 
Cure mu~t he taken, in the after-treatment, to prenmt retraction of the heel, 
which j:-; apt to ot'Clll', and which may require diri~ion of the trmlo AchilliR. 
l\lr. Hancock hn1' t•oll<>cted ] .52 case:.:: of Chopart':; amputation, of which 120 
re:mlted in rN·onry \\ith sen·iceahlc :::tumps, 2 in rc-umputntion, and 11 in 
death, while in ];) the result as rcgurds utilit;' of the limb was uncertain, 
and in ..J, though life waM pre:.::en'ed, the stumps were not ~ati::;fartory. The 
mortality is thu!' only 7:2 prr cent. 

S1tb-a;frayuloid A1/1putation.-Ia thii:: operation all the Uone~ of the foot 
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are removed except the astragalus. Lisfranc did this amputation by cu_tting 
a dorsal flap, Liguerolles with two lateral flaps, and Malgaign~ by tukmg a 

sing-le Onp from the urner part of 
F10. no. the plantar surface. The best plan, 

~0,~~:Jtf!o1f~~~ec~:1 ~t t~·l~c~1k; a hfl:; 
~f~~n (t~e ~eee~r~:e~~~l~yi~~~r~b:d~~ 
which flap is then brought over 
the astragalus and attached to a 
short dorsal flap in front. Mr. 
Hancock has collected twenty.two 
cases of this operation, the results 
of which appear to have been 
usually satisfactory. 

Chopart 's amputation. (BRYANT.) op~~ti~~·~~:~\~h~~:t~f\~ 1fo0~h~: 
taken away except the posterior part of the os calcis, wh ich is brought up and 
placed in contact with the sawn extremities of the tibia and fibula, from which 
the malleoli have been removed.1 The operation is thus done: a somewhat 
oblique incision, convex forwards, is carried across the sole of the foot from 

Fw.61. 

Pirogoft"samputa1ion. Applicationofsawtooscalcis. 
(EMICllSKN.J 

FIG. 62. 

Bony union b<.tweencalcancum 
andtib1a,aftcrPirogoff'samputa· 
lion. (HEWSON.) 

one malleolus to the other, and the flap thus marked out dissected backwards 
for about a quarter of an inch; a second incision, slightly convex forwards1 is 
then made across the frout of the ankle, so as to open the joint; the astragalus 
is next disarticulat(:d, when the surgeon, applying a narrow·bladed saw or a 
"Butcher's sa.w" to the upper and posterior part of the calcaneum, behind the 
astragalus, divides it obliquely downwards, in the line of the plantar incision. 
The malleoli and articulating surface of the tibia nre then likewise sawn off, 
and the two cut surfaces of bone approximated. If Butcher's saw be used, 

b.v
1 
~:~ vi~g ~fi~gi~~::;rdof.r~~;/ 1~1~e~~~;1~ 1\~p ~~·e ~::~~~1b~1s h~1:·l~i~,~~~~vee~ntl~\~e~f.er~~ioS~ 

\V1~h1 1yf Brooklyn. saws thruugh the calcuneurn, tlnd then remo\'CS the foot and 
malleuh together, without dis11rticuluting. 



Al\IPUTATIONS OF TIIE FOOT. 123 

the position of the blade may be reversed for the latter part of the operation, 
so as to tiaw off the malleoli from behind forwards. This amputation makes 
an admirable stump, the remaining portion of the calcaneum becoming tirmly 
attached to the bones of the leg, and the natural length of the limb being 
retained. It is particularly adapted to cases of injury, though it may also be 
employed in those of disease, proviJed that the calcis itself be not involved. 
Hancock has collected 70 cases of Pirogoff's amputation, done by British sur
geons, death occurring in only six, while a useful stump is known to have re
sulted in 57. Five required re-amputation. Seventy-seven operations col
lected from all sources by Gross (of Nancy) and Pasquier, gave only eight 
deaths, while useful limbs were known to have been obtained in 4-1 cases. 
Stephen Smith and Hewson have particu larly investigated the meritsof Piro
goff's amputation, and the latter bel ieves it to be, in one point, superior to 
any 1 operation done higher up, in that it enables the patient to rwi upon his 
stump as well as to walk. The accompanying cut (Fig. 62), from Hewson's 
paper, sho\\-s very well the bony union between the calcaneum and the tibia 
in a successful case of this operation. The same precautions as to retraction 
of the heel are necessary in the after-treatment of this, :lS in that of Chopart's 
operation i the purpose was well accompl ished in Hewson's cases by apply
ing a weight of four or fh·e pounds to the back of the leg, by me:lns of a 
broad strip of adhesive plaster. 

Amputation at the Ankle-Joint (Syme's Operation).-The following is l\Ir. 
Syme's own description of th is operation: "The foot being held at a r ight 
angle to the leg, the point of a common straight bistoury should be introduced 
immed iately below the fibula, at the 
centre of its malleolar projection, and F10. 63. 
then carried across the integuments 
of the sole in a straight line to the 
same level on the opposite side. The 
operator having next pl:lced the fin
ger:3 of his left hand upon the heel, 
and inserted the point of his thumb 
into the incision, pushes in the kn ife 
with its blade parallel to the bone, 
and cuts close to the osseous surface, 
at the same time pressing the flap 
backwards until the tuberosity is 
fairly turned, when, joining the two 
extremities of the first incision by a 
transverse one across the instep, he 
opens the joint, and carrying his 
knife downwards on each side of the 
astragalus, div ides the lateral liga
ments, so as to complete the disar
ticulntion. Lastly, the knife is drawn 
round the extremities of the tibia 
and fibula, so as to expose them suffi- 5)111c"sampum1ion. 1S~E.\'.J 

~~:11 t~~-n~~:.~c~ib~ ~;~~s;~~-.by1~1fte~~~~~ ve::sels have been tied, and before the 
edges of the woi.md are stitched toget~1e_r, a~ opening sh?tdd be mnde throu&"h 
the postC'rior part of the flap, where 1t 1s thmncsl, to afford a dependent dram 
for t he matter, as there must uhrnys he too much blood retained in the cavity 
to permit of union by the first intent ion." 

t 1\lr. !4yme also cluim~ thi~ Rdv1tnta.gc for his operation ut the ankle-j0int. 
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This operation has been varied by other ~urgeons, f;Ome making the heel 
flap longer,1 and others ~horter, than dircC"ted by Hyme himself. Again, some 
only dis5-ect back the flap to the point of the hcC'l 1 didding the tcndo Achilli:-; 
and completing the sep:nation of the calcaneum nfter di!<-articulatiou. How
C\'CI' it be <lone, an excellent stump re .... ults, pro,·icled that care be taken to keep 
clm~e to the bone in making the heel flap, :::o as not to de:;troy its vascular 
connections. The dcatlH·ate of 8.vme'::; operation is but :::mall, 219 cases col
lected by Hancock ha dug gin~n but 17 fatal terminations, a mortality of )e&; 
than 8 per cent. The :Stump is, according to Rtephen Hmith, better than that 
of Pirogoff's operation, for use with an nrtifichll limb. l\laclcod and .J. Bell 
modify Symc's operation by pre:;erYing the pcrio:::;tcum. of tl~e os calci~ .. 

Other Amputatiom~ on the Foot.-)fr. Hancock has 111gcmously combmcd 

;t~~~t~~~~i ;;~t~\!'~~,~~ ~~~~~f.~ea~f!~h~ 1~I'~;~~~~1~:1 l~r~~~~~~~ ~,-~!!~ ~1 ~1J'.~11~Jv0~~~~ 
~cctio n of the a~trag-alus i in this open1t iou the heac.I of the hitter bone i8 aleo 
removed. In the cour:;e of lectures (before the Royal College of Surgeons), 
published in the Lancet for J 866, in which this operation, which may be 
ca lled Jirmcock'.~, i~ de~crihed, the ::a111e surKcon ably advocate:; the propriety 
of looking upon the foot a~ u whole, for operative purpo::es, and of dividing 
the tnri:;al bonC:-i "·ith a saw, without regard to thr po:::;ition of the joints, taking 
care merely to remove all parts that are dbca!-=Ccl or irretrievably injured. 
This i:s a revival of the old teach in~ of ~fayur, of Lau!-=anue, and, though con
trary to the generally received dews of modern surgery, i~, I think, founded 
in rea~on; acting upon this principle, I myi-clf in one case remoYe<l the front 
portion of the foot, ~a wing through the ~c:aphoid hone, the po:-:terior part of 
which was healthy, and removing the anterior clii!Cased ~urfoce of the calca
ncum; the cn::c did perfectly well. By this proceeding amputations of the 
tarsus are greatly simplified, it being merely requisite to make antero-poste
rior flapi; of' sufficient sizC', and to ~aw off the disea~ed or injured parts of the 
foot. Tri pier, of Lyons, has modified the subastragaloicl operntion by leaving 
the upper pnrt of the calcaneum, which he s.aws through on a level with the 
sustentacu lum tali, nncl at right angles to the axis of the leg; the external 
incisions arc madC' as in Chopart's ampulat.ion. 

The slali8tics of amputations of the foot and ankle arc quite favorable; 
thus, in our late war, 790 amputations of' the toes ga.ve but six deaths, 119 
partial amputations of the foot gave eleven, and G7 of the ankle-joint gave 
nine (Circular No. 6, 8. G. 0., 186.), p. -1;) ).2 

Amputations of the Leg.-The leg may be amputated at any part, the 
rule being to giYe the patient, in evC'ry ca,.e, ns long a. stump as possible. 
It was formerly CU!-=tOmary, in the case of laboring men who could not afford 
to procure C01'tly artificial limbs, to amputate ju:::;t below the tubei·cle of the 
tibia, that a. pC'g might be adapted which would press on the front of the 
knee i but by using a :;:.hurt pC'g with a ~ockc:t, the limb can be fixed in the 
extended position, so that the benefits of a long i:stump can now be equally 
well given to patients in all conditions of life. ~ 

Ampulat_ion at t!ie J,owa Third of thr Leg _may be conveniently performed 
by the orcl111ary Cll'Culnr method, or by makmg two l:1tcrnl flaps principally 

1 Dr .. J. A. "\Vycth 1 of New \·ork, hus shown, by numerous di~sections that the 
chief blo<1d snpp ly to the heel flnp is from the culcnncal branches of th~ external 
~:1:1~<~~; <:~:·~~ry 1 and that hence n long flap is more likely to prcscn·e its "itulity than 

2 Larger'~ tables, howC\'Cr, deri\'ed principal\~ from J~'rcnch sourccs
1 

gh·e a le~s 
fa\'orable p1cl11rc-l4!l complete '.unputntwns ol the foot havinrr furnished but 90 
recoveries, and 80 partial amput:U10n,; but J7 recn\·cdcs. 0 
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compo:-;ecl of ~kin, and dividing the muscles by a circular incision a ~hort 
distance abo\·e. 

Ampuftition at tltr Jfiddfo or Upper Part of lite Leg, prodded that the limb 
be not too mu~cular, may be (lone by the common double-flap method, a !-<hort 
anterior skin flap hein~ cut from without inwards, and a long pO!-'terior flap 
by tnm;.;fixion. " rhen the calf of the leg j .. very large, thili plan gives an 
unwieldy posterior flap, which must be trimmed before adjustment, and is 
e\·en then clumsy and troublesome; hence in i"uch cases the flap should be 
cut from without inwards, or, better still, Hedillot's or Lee's method may be 
adopted. Sedillot'.~ plan cousi l:it~ in cutting by transfix ion a ::.ingle flap from 
the out.side of the limb, while the ti:-;sues on the inside arc divided by a trans
verse inc i~ion :--lightly convex forwards; after ~awing the bones, the large 
flap is brought around nnd attached by stitches, forming a beautiful stump. 
Lee's method, like that of Tenle, consists in mnking rectangular fl::tps, of 
which, however, the longer is formed from the tissues of the calf i it embraces 
only the supcrficinl layer of muscles, the deep layer being trarnwcrsely 
divided on a level with the line of the short flap. 

In whatever way the flaps arc formed, the bones must be cleared for the 
~aw by tt circu lar sweep of the knife, and in cutting between the bones 
special care must be taken not to turn the edge of the knife upwards, Je~t the 
tibial arteries should be cut at too high a point-an nccidcnt which by the 
sub~equent retraction of the vessels might cause trouble in arresting the 

FIG. 64. 

Flapamputationoftheleg. (ERICHSEN.} 

hemorrhage. In sawing the bones, the fibula ma.y properly be divided half 
un inch higher tlrnn the tibia; it is often recommended to ~aw the edge of 
the latter obl iquely, under the impre::sion that it is thus less likely to per
forate the anterior Uap; I believe, howe\·er, that, except from undue tension, 
this accident is uot likely to occur, and that the ri~k of necrosis is increased 
by the oblique divh•.iou of the tibial spine. If it be cloDe at all 1 it is best 
clon .. e by rounding off the bone with a Butcher's !'aw, as recently advised by 
l\Ir. Porter, of Dublin. A prcfcrnble plan is, I think, to preserve a short 
flap of pcriosteum, which ii; allowed to fall over the sawn surface of the tibia1 

ns recommended by Oilier, of Lvons. 
Four or fi,·c artCriC'~ u:-;mllly nlu~t be tied in amputation!oi of the leg, and in 

crui;es when' the vc~:.:cls are enlarged by the inflammatory process n much 
larger number may need ligature; while, on the other hand, if the :;ection he 
made above the origin of thr tibinl8, the popliteal alone may require ntten
tion. A gr(•at denl of trouble j)'; occnsionally experienced in endeavoring to 
:;ecure the anterior tihi:tl , ow ing- to its retraction abo,·c the $.Cdion of the in
teros~eou~ membmnc . .._\very good plan in such a cnsc i ~ to turn the patient 
on his fa(•e, when the wciµ:ht of tlw stump will tend to extend the limb, thus 
bringing the artery into the 11irection of a straight line, and making it much 
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easier of nccess. For all amputations of the leg or pnrts below, the tourni
quet may be conveniently applied to the popliteal artery, a large cornpr;~ 
being placed over the vessel, and the plate of the instrument fixed at a pomt 
diametrically opposite, above the knee. 

Amputation at the Knee-joint is comparatively a modern operation. 
Its introduction into general surgical practice is principally due to the efforts 
of Velpeau, though it has probably been more frequently r~sorted to in 
Great Britain and in this country than on the continent of Europe. It may 
be done by either the circular or the elliptical incision, or by means of 
flaps. 

Elliptical JJiethod.-In this operation, which bears the name of Bau<lens, 
the surgeon enters his knife three fingers' breadth below the tuberosity of the 
tibia, cutting at first transversely, then obliquely upwards and around the 
limb to a point in the popliteal space one finger's length above the joint; the \ 
incision then passes transversely across the back of' the limb, and is continued 
obliquely downwards to its point of commencement. This oval flap is dis
sected up to the line of the joint, and disarticulation easily effCcted by sever
ing the ligamenturu patellre, and the lateral, crucial, and posterior articular 

ligaments. The semilunar cartilages are usually 
Fw. 65. removed, though A. Guerin advises that they be 

allowed to remain. The articular cartilage may 
properly be left, though, if preferred, it may be 
removed by sawing around the condyles of the 
femur with Butcher's saw, or the condyles them· 
selves may be removed in the same way; the statis· 
tics of the operation show, however, according to 
Dr. Brinton, that it is rather better to allow the 
condyles to remain. Some difference of opinion 
prevails as to whether or no the patella should be 
removed. I think, with l\Ir. Eri<·hsen and l\1r. 
Pollock, that it is better to retain it, and its retrac· 
tion may be prevented, as suggested by the first
named surgeon, by turning up the flap and divid~ 
ing the insertion of the quadriceps femoris 
muscle. 

Ant1wior Flap llfethod.-This, which is the best 
of the flap methods, consists in making a long, 
rather square, cutaneous flap from the front of the 
leg, disarticulating, and cutting a short posterior 
flap by transfixioo. The posterior flap nietlwd, in 
which a large fleshy flap is formed from the calf, 
is easier of execution, but less satisfactory in its 

Long anterior flap at knee. results. The lateral flap method, of Rossi, was a 
(ER1c11ssN.) good deal employed during our late war, and has 

the advantage of affording room for drainage at 
the lowest part of the wound. In any form of knee·joint amputation, the 
popliteal artery, with perhaps some of its branches, and' the articular arteries, 
will require ligation. 

The statistic~ of knee-joint amputation have been in"estigated by Dr.John 
H. Brint<m, of thi~ city, in an elaborate paper in th<' Amer. Jouni. of Jlfed. 
&iences for April, 1868. He flnds that 164 cases from American and fore ign 
sources gave 111 recoveries and .53 deaths, a mortality of 32.31 per cent. 
Of 211 cases recorded in the office of the Surgeon-General, U.S. A ., 106 
died, or 50.2 per cent. The annexed table shows the respective mortality of 
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amputat ions of th{' leg and of the thigh, compared with those of the knee
joint1 in cases of gunshot injury. 

Cases Deaths. Monality,percent. 
3278 1089 3322 

296 181 6115 
Amputation of theleg 1 • 

11 attheknee-join t 2 

of the tbigh 1 3516 2715 77.22 

In amputation at the knee-joint for chronic disease, the mortality is given 
by Dr. Brinton at 22.58 per cent., a death-rate which does not differ materi
ally from that of amputation under similar circumstances either just above 
or just below the joint; the death-rate of this amputation fo r traumatic 
causes generally, he gives at 40.62 per cent. 

Amputation through the Condyles of the Femur, or at the knee as distin
guished from the knee-joint, is best done by Cnrden's method, the superiority 
of which over thut proposed by himself has been ca udidl y acknowledged by 
Prof: Syme. In this operation a single broad flap is taken from the front of 
the knee, the cond ylcs being sawn through on a level with a simple t rans
verse in cision made helow. The patella is removed, and the condyles may 
be advantag-eously divided in a curved line by using Butcher's saw. This 
operation gives an excellent stum p, and is particularly applicable to cases of 
disease of the knee-joint, for which, indeed, it is claimed by Mr. Syrnc to be 
in every way superior to the operation of excision. Its results are very 
favorable, 30 cases of a ll kindshaving given in l\lr. Carden's hands a mor
tality of but 5, and 32 cases in Volkmann's hands a mortality of but 7. The 
resulting stump is longer and more serviceable than that from amputation 
of the thigh, and the medullary caYity not being in volved, there is Jess risk 
of d iffuse suppurative osteo-myelitis and consequent pyremia. 

Amputations of the Thigh.-Amputation of the thigh is frequently re
quired in cases of both disease and injury. The operation may be done at 
any part of the limb, and the mortality is directly proportional to the prox
imity to the trunk of the line of section. 

Supra-condyloid Amputation of the thigh is the name proposed by Stokes, 
of Dublin, for a mod ifica tion of Carden's method of amputating at the knee ; 
in this mod ifica tion an oval flap is taken from the front of the leg, there 
being also a posterior flap full y one-third of the lenµ;t h of the anterior; the 
femoral section is made at lenst half an inch above the nntero-superior edge 
of the condyloid cartilage, and the cartilaginous su rface of the patella is 
removed by means of a small saw. A similar operation is that known as 
Gritti':.::, from the name of an Italian surgeon by whom it was first suggested. 
Dr. 'Veir, of New York, has collected 76 cases of one or other of these opera
tions occurring in civil practice, the number of deaths having been 22, or 
nearly 29 per cent. 

Amputation at the lAwer T liircl of the thigh may be conven iently done by 
the ordinary double-flap operatiou. l\Ir. Erichsen recommends the operation 
by In tend fl aps, for this situation, and I doubt not that an excellent stump 
may be obtained by this method . But I have myself always practised, in 
amputatinrr at the lower third of the thigh, the antero-posterior fl ap method, 
and I hav: found it perfectly satisfactory. The anterior flap is cut first, 
from without inwards, and shou ld be about four in ches in Ieng-t h, extending 
to the upper edge of the patella i it should be rather square in shape, with 
the corners rounded off, and should embrace all the tissues down to the bone. 
The posterior flap, which contains the main artery, is made by transfixion, 

1 Sf'e Tablf' nn paue 108. 
2 See Dr. Brinton's paper, and Legouest, op. cit., p. 735. 
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and should be about the same length as the other, thus nllowing for the inev
itable retraction of the muscles at the back of the thigh. Both flaps arc 
then turned back, when a circular :sweep of the knifo cleard the bone for 
the application of the saw. When the f:laps arc ndjusted, it will be found 
that the bone is well covered by the front fiap, and the resulting cicatrix is 
drawn entirely behind the line of pressure. Seven or eight vc:ssels usually 
require ligature, though, if the case be one of chronic joint disease, the 
number may be lurger. 

Ampul<tlion at the Jliddle 01· Upper Tltird of the thigh, if the limb be not 
too muscular, may be done in the same wny, by autcro-posterior flaps, one or 
both made by tran~fixion, according to circumstances. But if the Jimb be a 
large one, a better stump cnn be made by resorting to the modified circular 
operation, as practised by Syme and Li::;ton, making short skin flaps, and 
dividing the muscles at a higher point by a circular incision (see Fig. 41). 
The posterior muscles of the thigh always retract more than the anterior, and 
E:-hould, therefore, be cut rather longer. In amputating at the upper portion of 
the thigh, there is scnrcely room for the application of the tourniquet, and the 
surgeon, therefore, commonly has to rely upon manual compression of the 
femoral artery, a:; it passes over the brim of the peh·is, though in some cases 
the aortic tourniquet might perhaps be advantageously employed. If manual 
pressure be resorted to, the assistant who has charge of th is departmentshould 
grasp the great trochanter with the fingers of the hand corresponding to the 
limb to be removed, and press firmly on the artery as it emerges from be· 
neath Pou part's lignment with the thumb of the same hand; the opposite 
thumb is superimposed to assist and regulate the pressure, and to prevent 
any risk of slipping. 

In cases of injury, the form and extent of the laceration will often compel 
the surgeon to make irregular flaps, and to cover his stump as best he may 
under the ci rcumstances. Oblique flaps may be employed in such a case, 
or a single long flap from any part of the thigh; it is more important to 
make the amputation at as low a point as possible, than to follow any one 
or other particular mode of operating. 

Amputation through the Trochanters may be occasionally required in cases 
of injury, 0 1· of malignnnt tumor involving the lower part of the femur. It 
is a procedure of less risk than exarticulation of the whole limb, and, in cases 
of malignant disease, appears to be no more likely to be followed by a return 
of the affection, than the graver operation. It is, moreover, very easy to 
convert this amputation into a disart icu1ation, by di~sccting out the head 
and neck of the femur, if these parts be found to be diseased. 

'leale's Amputation by Long and Shol'l Rectangu{u,. Flaps makes a beau· 
tiful and most serviceable stump when app1ied to the thigh, but is objec· 
tionable on account of requiring the bone to be sawn at a much higher level 
than would be ueces~ary with the ordinary operations: thus, if the laceration 
of the eoft tissues trxtended to the upper border of the patella, and the thigh 
was only sixteen inches in circumference (by no means n large measure· 
meat), the long flap would need to be t;ight inches square, and the bone 
would be divided at just about its middle. ful1y four inches higher than 
would be required by the common clouble.flap operation . 

Amputation at the Hip-joint.-This, which may fairly be considered the 
gravc.:;t operation in the whole ranp:c of surgical practice, is a procedure of 
eompa ratiYely recent introduction. The first cm;o which is usually classed 
as an amputation at the hip·joint is that in which Lacroix (17-!8) removed 
the right thigh at the joint, on account of gangrene, which attCcted both 
limbs, and had been produced by the use of ergot. The amputation had 



A~IPUTATION AT TllE lllP-JOINT. 129 

been nmrly {'Ornpk•tcd by nature , and he merely divided with sci~sors the 
round liJ!amcnt nncl the :;eiatic nerve . F our days afterwards he amputated, 
throug h the line of i-r pnration , the left thigh at the t rorhanter::i ; the patient , 
''ho was a boy of fourteen , survi,·ed the la::t operation fo r eleYen days . 
P eru ult, in 1774, pe rformed a somewhat similar operation , in a cn:;c of gan
grene from external violencei the patient recO\'Cring . The fir~t genuine 
ca::c of hip-joint amputation throug h living parti:: W:.l !" clone hy K err, uf 
X ortha mpton , about the i::ame time, on a g irl of eleven year::i , :out!Cring fi·om. 
hip di~eu~e complicated with pekic abscess and pulmonary phthi s i ~; she 
died on the eight eenth day. The first case of this amputntion for g-un ~hot 
injury was Larrey 's, in l ifl3; while the fir~ti undi s.put ed, ~ uccc~~rul case in 
military pnwticc wa::; that of .l\lr. Brownrigg, in 1812. 

A g reat mnny c\iffC re 1~t plans Juwe been suggested for effecting di ::;n.rti cu-
1ation at the hip-joint- Farabeuf has collected more than forty-five-but I 
shall content myself with d escribing fiv e principal methocl f' , viz. , the oval , 
the modified circular, that by a single flap, that by ante ro·postc rior, and 
that by lateral flap>. 

Ot•a{ ..lfrthod.- This has not been employed very often. It is done by 
eatc ring the point of' a. strong but short kni fe on the outside of the limb, 
eithe r O\'C r the trochantc r or below the anterior superior spinou ~ JH'OCC:os of 
the ilium, and making two oblique incisions, on e forwards and do\\'nwarcl ::i, 
and the othe r backwards and downwards, to meet in a transnrsc line on the 
iJ1 ~id e of the thig h. The muscl es are di,·ided in the ~ame lines or a little 
higher , and di sarticulation be ing e ffected from the outside of the joint , any 

F10. 66. 

Amputationatthehipbythelonganteriorand short posterior nap A . The femoral and profundaves
se l ~, with hranchc• of the an te rior crural ncn·e. n. T he great sciatic nen·c and its companion ar1ery. A 
large branch of the \Ciatic artery i~ seen in front. c. The mu~cu la r mass from the tuber i~chii and the 
obturator ex1ern11~ mu•de. L lrge branches are seen on either side from the profunda and gluteal. o. The 
p~oas nnd other musc\ei; immediately in front of the joint. (Hourns.l 

remaining ti i:1' t1 C' is ~evc rcd 1 n ~ in _Larrey's shoulde r-joint. a1~1p11tat i on ,. by ~ 
f:' ing le :--trok l' o f' th~ knifC:>. l\fal~a1g~e 1:ec:ommend~ a.. prc l11mnary \ 0 ~1g 1 tud1-
nal incisin11, hr which the operatwn 1s still more a ~~ 11mlnted to that ol Lnrrcy 
on the )o:houldCr. On a slend er limb this form of amputation would g ive an 
admirabl e stump, but it iK obvious that unde r oppo6itc circumstan c.:cs the 

9 
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adductor rnu:;cles of thC' thig-h would form a cumhrou:-; ma!':o., which would 
requirr retrenchment before the wouIHl eould be properly ('!os1..•1l. 

.Mod(fiNl Oil'rulcu Opemtion.-This j,. done hy cutting, from without in· 

~~~ r~ s .1; ~: ~i1'\~:i1~ 1~ e 1~~~ !)~~ ~f 1~ ~o 'i> ~t~a~~ ~~~:fa~~ a!~~~ i~ ~~1\~ .t 11 <; l~11cil~ \' ,\~1;~l~l~1 ~1 ~1~ u b~~e: 
succC:<l"f'ully employNI h~· :o:eYeral AmNicun ~urgeon:"t, induding the late Dr. 
J. ~[ason " 'arrcn, of ]3o~ton, and is partirularly adapted to tases of tumor 
encroaching on the uppC'r part of the thigh. 

Si119lr Flr1p Jldhod.-In this operation, a single, largC', anterior flap i:; cut, 
either bv trllll:-itixion (l\[anec), or from without inwards ( Plantade, Ashmrad). 
The soft parts on the hack of the limb :ll'l' divided by a c-ircul:ll' inci~i on, 
either before 01· after disarticulatiou. In other forms of t hi~ operation the 
flap ha~ been taken fi·nn1 the inside, or even fr0m the back of the limb. The 
single flap method might be desirable in a. ca1'C iu which the lact•ration of 
the soft parts was such as to forbid any other, hut, when the surgeon has a 
choice of operati on~, it is better to employ either the O\'ai or modifh:d circu
lar, or the double flap method of Guthrie, which will be presently described. 

Antero-po1tluior Flap Jfethod.-There are three ,·arictics of this opf'rntion, 
which bear the uamc·:-;, rcl"pertiYely-, of Bcclard, Li~ton, and Guthrie. 

Bi•clw·d'~ operat ion rons ii::ts in 
F10. Hi. making both flap::; by trans-

/

, fixion. It is thus performed. 
The point of a long i:;tra i!!ht 
knife is entered a little abo,·e 

\ 

the position of the great tro
chanter , thrust across the limb, 

1 dipping sl ightly bac.:kwarcls so 
as to graze the back of the 
cervix femoris, and brought 
out nt the innermost part of the 
gluteal fold; it posterior flap is 
thus C'Ut from the g luteal mus
cle~, and the surgeon then re
entering his knife at the f'ame 
point, pushes it in front of the 
joint, and, bringing it out as 
before, cu ts an anterior flap 
from the front of the thigh. 
The plan which is more com
monly adopted in England ancl 
in thi~ country, and "hich i:-: 
C8sent ially that of LiRfo11. diffi:r:;; 
from BeClard's in that the an
terior ftn.p is cut fir::=t, nnd that 

Rc~ult of hip-joint amput:1t1011 by Guthrie's method the knife, instead of bc·ing 
(From a patient in the l'.piscopa\ Hos1iital.) entered just above the tro-

chanter, is thrul"t in ahout two 
fingers' brca.dth b('low t~1~ an~erior superior ~pine of the ilium , ancl lun·ing 
grazed the front of th(' .1umt, 1s brought out JUSt nhorn the tuber i~chii; the 
flaps thus formed arc more oblique than in the French operat ion. 011ihtie's 
plan, which seems to me to be better, differ::; merely in that tlw flap3 are 
cut from without inwards; the operation is done with a small knifo , ;rnd the 
postcriol' Hnp should be cut first. It is not quite so rapid Iv executed ns the 
operat ion_ by tl':1n~tixion, but is more c~rtain of _affordi ng- ~vell-id1apcd flaps, 
and, I thmk, g'lVes :t better stump; tl111:3 operation has been sc,·crnl times 
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cmplorC'd in thi..; l'Ountrr, and j.., that to which I have my:oC'lf resorted in 

fot/~,(~;l,~;~ 1~·1r:~~ 1 i~~ft~u~;~~4\~\~ 01~~(~t~~t t~1~>ei1;~01~~~~11:is i~1~)~;-~~i,01~~nsbts in 
!flaking two flapi:-, from the out~idc and the im•idc of the limb. Lan·e:y and 
Li~l'ran1· made hoth flaps by tran/!fixioa, the former cuttin~ the inner flap 
fir,.;.t, whilE.• the lattC'r hC'g-an with the outer. Dupu)·tren modified this opl'ration 
by :-ohaping the internal flap from without inward:-o. ~either of' thc:se plans 
appear~ tu prt ... ent any a<h-antages over those which have been previuu::-:ly 
de:ocribcd. · ~ 

'Vhatevcr method he employed in amputating at the hip-joint, tlw 1-'urgeon 

~;~~j :t~~~~!:~~l~~l f~~~~~~~lt:~:~~~~~nii1~1~~1 ~;:i~~~~\1~:~~\~·~l~~ ~~11~~r~;~~~~~ ~~~ l:l~~~h 
of till' patiN1t. I .. arrey directed that the main vesse l should alway:-; he f.lccured 
in the groin, as a preliminary measure, and this plan hao been !:ii nee> frequently 
foll0\H1<1. It :-:ecmi-; to me, ho\rnvcr, that the c>xtensi\'c srparnt ion of the 
artery from the surrou nding tii-;sues, which is unavoidable in this preliminary 
ligation, mu~t expose the patient to g reater risk of!"ecoudary blrcding, than 
when the \'C!":o;el i:; i-;imply picked up by forceps or tenaculum, after di,·ision, 
as in other nmputat iou:-;. Hence, I think it better to rely upon mechanical 
mrans to cuntrnl the circulation, or, in the absence of thc~e, to tru~t to the 
manun.l pre::-:1'un· of' intelligent a5sistants. 

The circu lation can he co1weniently controlled hy comprel'~in~ the aorta, 
either with Li:o:ter'~ im;trument (!<'ig. 28 ), a modification of Dupuytrcn's 
compre~sor, or with the apparatus which has been repeatC'dly Ul'Cd in this 

~~?~,~~~:\e 1fo~-!~~ ~t~·;1~1t0~1:~~~cdb~;~1~11~.1 ~~~;:1 ~1~1i~'. ~~;~ "'~~~~~:~ ';;~~·;~~ t~~ 
nrnkl> pres8ure by putting n thick pin-cu5hion over the aorta, and keeping 
it in place by Slll'l'OU nding the body with an elastic band. 

ln addition to the aortic eompressor. it i::; desirable to have in readiness n 
large flat sponge, :is sugge.!::ited by l\lr. Butcher, for application to the whole 
posterior flap, while the Ru rgcon'!-i attention is giYen to securing the main 
artrry which is in the anterior. 

In order to prevent the lo$S from the genen1l circulation of the blood which 
i.~ i11 the limb, an ingeniom: ::mµ;gcstion of Dr. Erskine :Mason should be 
adopted; this consists in rendering the part bloodless by the applicntion of 
Esmarch'i; bnndngc and tubC', the latter being fix ed just below the line of 
incision, and kept in place during the operation. 

Although the benefits derived from the use of the aortic compre:;sor in th is 

f ~~i~::~:~~:\::~~1~i~!:i'~~:;~:::-~~:~~tF~11;~7~}~~:::~:i;~,,~~I~:~,:~ff~,~~!iZ~:1~'E11i~t ~! 
securc:d promptly, that th i ~ JH'b:;ure may not he contmued longer than 1~ 
absolutely ncc·c-:o:-ury. The point at which the pad of the rompre:;sor ~hould 
be applied i~ on n level with the umbilicus, and, usually, a little to us left 
side, thou~h thi~ mu1"t he determined by foe ling for the pul:-ation of the aorta; 
it is well, before ~crewing- down the pad, to roll the patient gently onr to the 
right side, that the bowels \ "hich should hnxc been previou~lyemptiecl by a 
dose of ca::;tor oil and an C'nrma) may, as far M their me:::;entcric nttachments 
will allow, full out of the Jin <' of pre's~urc. 8houlcl it be determined to rely 
on nrnnual compre~:-ion, this may be applied to the abdominal aorta. (if the 
patient be very thin ), to th<' external iliac artery just within thP brim of the 

h~~vj!' if' ~~1 t~::::;::t1~1~~·:~lh~~1 /j cn~~~~!c,~~e!:r~b~lo~~1~~~tt~if~ 1~~.r~;~e 1~7~1;~c~~~.: at~~ 
cntch the artery in the anterior flap as soon as it is cut, or, if the fhip be 
made by transfix ion, before the section is completed. Dr."' ooclbury, of this 
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city, and Dr. \"an Buren, of New York, have !:mggested that the iliac artery 
should be compressed by an assistant's hand introduced into the rectum, and 
an iostrument for making pressure from the same direction has been devised 
by ~Ir. R. Davy, of London, who reports ten cases thus treated, with a. 
combined loss of less than seventeen ounces of blood. 

After the operation the stump may be clused in the usual way, the deep 
parts of the wound being approximated by the use of suitable compres:-les. 

The statistics of hip-joint amputation arc more favorable than might be 
expected from the severity of the operation: of 5:33 cases of all kindl' col
lected for me by Dr. F . C. Sheppard, of this city, 220 are known to have 
ended in recovery, and :m!3 in death, wllile the result in 20 i uudeterrninedi 
of these, there were 43 cuses of re-amputation of stumps, of which 28 were 
successful. 1\1.v own tale of cases is four operat ions with two recoveries and 
two deaths. The following tables exhibit-first, the comparative morta lity 
of hip-joint and thigh amputations, for the causes met with in civil life, and 
in military surgery i second, the comparative mortality of these operations, 
according as they were performed, in civil lifo, for injury or diseasr; and 
third, the statistics of hip-joint amputation for gunshot injuries, with refer
ence to the periods at which the operations were performed. 

'l'able showing Results of Hip-;ioillt, as compared with Thigh .Amputatioll,for 
Causes incident to Oitiil Life, and in Military Surgery. 

C•m p""""· GuN<noT Wou•"'· II Aoo,.G•T>'-

Ampu.,,;o". I C•m. D<>•h'. '~;•:!~[· 
1 

Com. 
1 
Omh•., ~~;•:;~·r" Cm•. Omh•.''~~;·:;~r· 

llip-joint,1 395 !BG 47.1 238 ::!07 87.:l 633 393 64.1 
Thigh 1

2 2090 86:? 41.2 3516 271.) 77.2 5606 3577 6:~.8 

':fable showing Jlorlality of Hip:ioint, and of Thigh .Amputation, .for I1~j1try, 
and.forDi.«ea8e,in Cit•ilLffe. 

AMPUTATION FOR INJURY. 

Locality. 

71 17 66.l 2i6 Athip-joint ,3 . . . 
In conlinuity of thigh 14. 964 576 59.7 1405 

Table showing Result.'J o.f Ilip-joint .Amputation in 11Iilitm·y Practice, according 

Period of op:~a:i~: Period at which the Operation 'UJ(l..'J verfonned.
6

1 Dcath .. r:ue 

Primary, . 96 89 7 92i 

~~~~~l~=~~,~tei . . ~~ f~ I~ ~~:~ 
Uc-nmputations1 • 7 3 4 42.8 
Not.stutcd 1 • • 45 I 39 5 1 F8.6 

Aggre~.---1 ---;;--- ---;;- 30 87.3~ 

: ~~'~:;R;';gf.~:.::.::,,::~~~~~:r;.~fi~:·~~·,::~:.!~~~h~~~ .. Sucgecy, vol. L, P· so. 
6 lnternnt1onal Encyclopmdui. of Surgery 1 vol. i., p. G76. 
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C II APTER VII. 

EFFECTS OF' INJURIES IN GENEHAL; WOUNDS. 

EXTERNAL violence or injury, of whatever kind, affects the state of the 
part to wh ich it is immediately applied, and the general cond ition of the 
patient at the :-ame time. Hence the effects of injurici;; are said to be hoth 
local and ge11errtl or con.~titutional. The local eftCcts of external violence 
vary accord ing to the natu re of the violence and the circumstances under 
which it i:; inHicted; the const itutioual efiects, though very diftCrcnt in de~ 
gree, are the !-1ame in kind for all forms of injury. 

Co:NsTITUTIONAL EFFECTS OF l;-;n·RIEi'<. 

The.-;e may be either immediate or remote. The immediate con~titutional 
effect of tlll injury is Ctlllcd 8hock, which, if present in an aggravnted degree, 
constitutes collap:ie. 

Shock or Collapse is a condition, of the essential nature of which, it mu:;t 
be confel<sed, we are as yet in ignorance. It is often !:poken of as purclr au 
ntfectiou of the nervous ~ystem, and an analogy is drawn between this and 
hemorrhage as au nffection of the yascular S)'Stem; yet this view is contr:t
dicted by the fact that very serious lesions of the nervous syi-;tem a rc not 
neces..::arily1 nor indeed commonly1 accompanied by shock. Experimental 
physiology hm; ~hown that Ja rge portions of the brain can be cut away from 
birds, without the development of this cond ition, ex('ept in so for as would 
be accoun ted for by the mcchn nicnl inju ry, and a similar expcricn<:c is re
vealed by the study of morbid nnatomy. No one would pretend to !<ay that 
the format ion of an abscess in the braiu, or the degeneration of large tracts 
of the ispina l cord, is accompanied by shock, and yet this ought to be the cn~e 
if shork were purely an n(foctiou of the nen·ous sy!!tcm. In faet, here, ns 
we saw in !'itudying the proce:!S of' inflammation, it is imp01'.sible reasonably to 
mark out and dh·idc the nen·ous from the Yasculnr ~r.stcm, or either from the 
parenchymatous ~tru<:ture~ around them, and say th.is is, :rnd that is not, the 
seat of the nffcetion. Shock is the general 01· constitutional cffCct 11f' injury, 
aud a~ the synergy of health unites all the tissues of the human hod~· in 
normal lifo and action, ~o under the ettbct of injury they arc still united by 
sympathy, and oue tissue cannol l!uffCr without the other:::. 

~till, thi:; sympathy is brought out through the agency of the TH'n·nus i;y.s· 
tem

1 
bv a proct'~s of reflex a<:tion in fact, and, according-ly, it ii; not surpri~ing 

to fill(f that the symptom:-; of shock cun be artific ially induced hy irritation 
applied d irectly to certain ncn·e structures. Dr.s .. Mitchell, ~Iorehout-c, aud 
Kern, of' this City, who ha\·e de\'ote<l special attention to thi~ ~uhjel't, give 
the follow in(r explaoation tts to the probable mode in which the :;ymptoms of 
shock nre b~·ought about: "The:;e \'e l 'Y interest ing 8tates of' system," they 
sa.y, '·may be clue, it !<eems to us, either to an arre:-.;t or enfochlcmcnt of the 

~e~~!~~:-~~ti~~r~~~~~l~~·l1t~l 1~~ ~~~~~~~\i J~~:~f~:a1i1~~1l:.~J~-~~1~1fg~J;: ~~~~'~h~e~'::~s~ 
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both spinal and cerebral, or finally to a combination of both cu usc.-sj" 1 and 
from an experimental iuve:-:t igat ion of the subject1 Dr. C. C. Seabrook con
cludes that the phenomena of shock are due to paralysis of the vnso·motor 
ceutr~. 

H ence, while it is incorrect to speak of shock as exclu ~ i,·ely au nffoctiou 
of the nervous system, it is through the agency of that system that its phe
nomena are brought about, and it is to a clearer u~1der:sta ndin~ o~ the laws 
of nervous action that we must look for more defimte and precise ideas as to 
the ~sential nature of this curious physical condi tion . 

A good deal of confu~i on exists as to the meaning of the word shock, from 
this cond ition not being distinguished from others which often coex ist with it, 
especiall y cerebral and !o:ip inal concussion and rnentnl perturbation. Thus, a 
violent blow on the head may doubtless be accompanied by shock 1 but. it will 
also probably be accompanied by cerebral concussion, an entirely distinct 
aflection, and yet one which is not unfreq ue11tly spoken of by surg ical writers 
as a typ ical instance of shock. Again 1 mere mental emotion, trepidation, 
or fright, may cause fainting or even death, and yet this is not ~hock in the 
true sense of the term. That true ~hock is a purely phy~ieal condition is 
seen from its occurrence in the lower animals1 even in those which are cold
blooded, and from its being met with after operations done while the patient 
is under the full influence of an anresthetie, a nd while mental emotion is 
therefore out of the question. Htill, so in timate ly connected am mind and 
body, that it is often in pract ice difficult1 if not impo!-0:-:iblc, to f-:Cpa rate the 
mental condition from the purely phy~i cal ~tate oft<hock. 

CmtRe.s of Slwck.-\Vhilc in general terms it is correct to say that every 
injury produce:-; a certa in amount of shock, yet there can be no doubt that 
certain cla.-.:ses of injury a re more liable to be followed by this cond ition than 
others, that :shock is particularly apt to follow injuries of certain parts, and 
that the i:;usceptibili ty to ~ hock of any ind ividual ma.y vary with the particu
lar circumstance::; to which he is subjected at the time of receiving t he injury. 
Gun::<lwt wotmd.'J have always been looked upon as especia lly apt to be fol
lowed by shock. " \Vhen a bone is ~hattered,1' says l\Ir. L ong more, "a. ea v
i Ly penetrated, an importan t viscus wounded, a Jimb ca rried away by a 
round-:.:hot, pain is not so prominent a symptom as the general perturbation 
and a larm which supervene on the injury. . . . This emotion is in great 
measure instinctive; it is witne~sed in the hor::;e rnorta lly wounded in action 

fe~t1;~}~ t~1 t~~r~~ul~i8i1~Ji~:~;:: ~~ ~:r=~~1~(rut~~11~~!1~h~h:h1~~~.,~~~~1 ~)~~~~~11~' 1 pa~~~~~~ 
laceratecl and cont1uied wmmd.11,such as are produced by rail mad and machinery 
accident~, arc very frequently followed by shock in a marked degree. One 
of the lll01't decided instnncc.s of shock that I hn.ve ever witnC's~ed was in the 
case of a lad whose thigh. was caught in a. machine ca llccl a " lapper,'1 in a 
rope factory. The whole hmb, from the toes to above the middle of the thigh, 
was marked by punctures from the teeth of the machine, which were of steel 
and over three inche::; long; the thigh was broken, one of the punctures ren
d~ering the fracture. comp?und, while another penetrated the knee-joint. 
There was comparat ively lnt le hemorrhage, and absolutely no exhibition of 
mental emotion ; yet there was profound shock, from which even partial reac
tion cl id not occuruntil nearly thirty hoursaftertheacciclent. Btmisancl8calds 
involving a considerable extent of su rface, are apt to be attended with sever~ 
shock, which not unfrequently proves fatal without theoccu1Tence of reaction. 

Other ~hings bei1~ g.equal, tl~e degree of shock. is .usually proportionate to 
the sevcl'lty of the lllJUry received, but the modifymg circumstances are so 

1 Circular No. 61 S. G. 0. 1 18641 p. 2 
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many and so eflCc:ti,·e, that th<' exceptions to this rule are almrnst as numerous 
as it.s instanc:<'~. 

The d<·gree of ~hork vari('S with the part of the body injured; in the case 
of the extremities, the :,hock appears to be greater as the le:-.ion is nearer the 
trunk, while wounds of the abdominal cavity are attended with more ~hock 
than thol'e of the chc:~t. Drs.: . . Mitchel1 1 'Morehouse, and Keen infor from the 
cast::- which they have examined, that gunshot wounds of the upper third of' 
the body are more likely to be attended with shock than tho:oe of other 
regions. Thr shock attending injuries of the head or spine is very apt to be 
con1plirntcd by contur-sion or paralysis. 'Younds of the tet'ticle arc fre
quently accompanied hy a state of fl. hock, much more marked than can be 
accounted for by the Sfl'Crity of the injury. 

The ,·urious circumstnnc·cs hy which a patient is surrou nded at the moment 
of receiving an injury, ~rcatly influc>ncc the degree of shock experienced. 
Anythin~ that trnds to weukC'n ~'\patient in creases the liability to shock 1 and 
thus h<-morrhnge, previous ill-health1 certnin forms of visc('l'n\ disense, etc., 
nre nll found to have an unfavorable influence upon the re~mlt~ of opemtions 
by incrcnsinp; thC' ri1-k of' !'hock. The mol't remarkable examples of the influ
ence of'surrou1ulin~ dreurnbtnnce~ are, howc,'er, seen on thC' fi(•ld of' battle: 

~~;:11~}f:~:~'.~~~~~~i:~f :i~~}i~~'.~h:'.'.~~i~~:~~:~:f~~I~~t~i1;ii1~:~f:}\~~~i;~~~:~~ 
Sympfom." of ,i..,'/wf'k.-In a ~light ease of' !:ihoek there mny be m('rcly a. 

momt·ntary, almoi;t impt'rceptiblc, change of color, \\ith a fi::rling ofi:;inkin~ 
in the prrcordia.1 r('gion, and perhaps ~light qualmi::hm·~s. In more marked 
ca!'C~ there arr C'Vidcnccs of great pro::tration; the pntic,nt lio; hC'lplcsP., and 
nlmci-t unable to mo\·c, the muscular relnxation affC,cting- !'(llllC'timcs even 
the sphinttcrs; the' "hole surface is very pale, evc:n th<' lip:-; uppNning 
utterly bloodlu~s; the :-;kin seem~ ~hrunken, and the flc~h !'ofh.·n('(l; the :-;ur
foce is hnthcd in tl cold !'meat; the foatur<'S arc shrunken, tlw e)"C'lids droop
ing, nncl the whole appearance is that of impending di~~olution. The heart's 
action is ulwnys foeblc, sometimes preternaturally slO\\ and int('rmitting, but 
more u!:'unlly fluttering nnd rapid; the pulse is comm<mly i'lllall and com
p1usible, and in had cnsc:s almol't or altogether imperceptible. The respi
ration is feeb le and gn!-ip ing-l::'ighing, as it is termed-or it mny he ~o weak 
as scarc·ely to be noticed. There is often \'ertigo, dirnnt-:os of Yi::-ion, nnd sli,!!ht 
deafi"1(•l::'s; though, {Jn the other .hand, there may be perfect Tll('ntal clearness, 
and unnatural ~en~ibility to Jig-ht and ~ound. There may he variou:-; nenous 

~;~::~.~:;.ag~~~~' t~~~~; ~'~hli1~f:c~~~~~1~1~.:us~~~~~'.st1~:i~. ~~ ~~l.fi~:~~~f;s~~·n~;~~~~~ing 
The tonperalure in cnH•s of !:'hock has been pnrticularly invei::tig-ated by 

" l"awtaffC, who finds thnt a marked difference exi~hi in the depret':-ion in 
tempemture obi::ervecl during collap;.;e in fatal and in non-fatal ca~e~. Thus, 
as~uming the normal temperature to be 98.4° Fain., a fall of 2° or more 
aflOrds g round for a verv gloomy prognosis. In exceptional cnse~, however1 

a very low temperature ·(91.2°) ·has been found compatible with recovery, 
and one i;t ill lower (81.7.5°) with ex istence. 1 According to Rcdard, who has 
also paid attention to this subject, if the temperature be below 3;j.5° Cent. 
(about 96° Fuhr.), the injury will almost certainly prove fatal, and no oper
ation s hould be performed; "hik in any case in which reaction as regards 
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temperature i.!-i not ob::;en·ed with in four hour:; from the moment of injury, 
the prognosi:5 mu5t be considered unfavorable. 

\Vhen death occurs directly from shock, it is from the heart ceai'i ng to actj 
po:-t-mortem examinat ion ~hOws the heart (especially the cavitic:'i of the right 
side) and the great \·cnous trun~s dis~endecl with hlood, whi~h is !"-Omctim~ 
flui<l, and always coagulares with difficulty. In 1·eco1•uy .from ~lwcl·, the 
patient pa scs through the stage o_f re;action; the puh-e grndu.ally becomes 
stronrrer and more re~ular, the respiration g rows deeper. and 1 after n few pro
founcf sigh:;, is perhaps fully re-established, ,-~mitin~ ofLcn _occur:-1, ~he tem
perature ri::l-Cfl., the color improves, and the patient, from lying on his back, 
turns to ouc or the other side. The starre of reaction often pa:-;ses too far, a 
feveri:.;h condition being deYeloped, with great mental cxcitem_cnt, constituting 
Traumaii<' Delirium {sec page 137), or the react ion may be 111complete, nnd 
that ~late come on to which Traver~ gave the name of "p1'08ll'lllion with e.r
citemcnl." There l'leem!i to be no definite relation betwl1en tli c diflhent stages 
of shock, as to their duration and sever ity. The fir:~t stage, or that of de
pre:-;:-1ion, may he so sl ight, and last so short n time, as to escape ob:.:ervation, 
the stage of exc·itement, nccompanied :.:omctin11.:'s by the wildest delir iu m, 

~ne~nff1i~~1=t~;:,~1~~:~\1~t~~~-b~tf:~1~cr~,1~g~.~~~s ~~e~~:i)i1~t~1·y~~',';.~~~;.~~:~~~ ~~1 ~~~~1~~~ 
gested by Longmore, Legouest, and others, that the :-tatc of µ- reat excitement 
in which i:t :-;old ier in action natu rally must be, may probably determine the 
occurrence of the:-:e phenomena. 

" rhen ~hock pro\·c~ directly fatal, it is, as ha~ been !:'a id , t hrough the heart 
that death occur~. Shock may, howeYer, be complicated with other concli
tiou:5, the re8ult of the local etl~cts of injury, the l:')'mptoms of which may 
gradually supcr8ede tho.se proper to shock, and life may thus be extingu ished 

~~go~!~i~~1 ~·,~;:k ; '~~~t~sn t~~~1;~o:~::;~t b\~is~~~~l~~s~~uaZ\~1l~el ~~~'.~ n~~)~J~~~~e c~~di::.: 
gone laceration, when death may occur before reaction, and yet not from 
shock , but from internal hemorrhage or in cipient peritonitis. 

Treatment of Sltock.-The object of the surgeon in managing a patient 
suffering from shock is, of course, to bring about reaction. As death from 
shock depends on the heart ceasing to act, the treatment must be directed to 
increasing the force a.ud the regularity of the cardiac pulsat ions, and , in some 
few cases, this may perhaps best be done, as pointed out by .l\[r. Sa,·ory, by 
resort ing to venesection. It is known that after death from shock the heart 
is filled with blood, and is, in fact, paralyzed from di~tention; it i:-; known, 
from exper iments on the lower animals, that in ~uch a condit ion, e,·en after 
a ll pul~ation has ceased, the heart's action l'an be r&:;tored by mechanically 
relieving t he oq~an by a puncture in the right aur icle, or in the jugular \'Ciu; 
hence the inference i..; reasonable, and is confirmed by experience, that when 
-as in shock-death i.'i imminent from cngor~cmeot of the right side of the 
heart anfl Vl' lloth tru nk...;, relief may be affim1ed by bloodletting. To make 
thi:' a~ ~ffect i,•e a:; po~:-:ible, t he blood :->hou lcl_ be drawn from the jugular vein. 
It i.-;, of cour.~e. only 111 extreme case.s, an<l m such a:; have not already suf
forcrl from hemorrhage, that t his mode of treatment. can be required, and it 
should be looked upon as an extreme remedy. 

In all cases of shock, ~timn l at i on, bJth i1ltcrnal and external, shou ld be 
emplo.yerl. Dry h.cat i~ to be applied to the !Surface by means of hot bottle.-:;, 
hot l?nch, etc.; s111ap.1s1.ns ma): be plllCe_<l ou the abdomen and chc:St, and 
cordml dra.ughts adnrn11:;tered 1f the patient be able to swal low and if not 
stimulating cnemala re:mrtccl to instead. The general treatment of this con~ 
clition h,a::; been already ref_Crred to in ~haptcr III. , in discu~sin~ i:-hock as a 
cause of death a.fter operation, and I will merely repeat here that the arterial 
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t"timulanb adrnini!"lterrcl :-hould be preferably such a5 are C\'fmescent in their 
eftCcb, a:; the preparation=- tlf' ammonia; though in any :-cnre ca.:<c Lhe use 
of' brandy will be found c:--=cntial 1 and, indeed, i~ often retainC'd by th<' :"tomach 
better than anything cl:-e. Kub<:utaneou::; injection!S of ether may be em
ployed with the greatest adnrntage. As during the ~tagc of deprel".sion, ab
sorption i.:; grl'atly impeded, if not altogether checked, it i:; idle to gfre food 
until at lca~t partial reattion hu.s occurred, and C\·cn then it ;-;houl<l be given 
with rnutiou, and in :-mall r1uantitic::; at a time. For the :;ame rctl"'Oll, opium, 
which is an im·alua.ble remedy in these ca~es, i::; more eflettive when gi\·en 
hypoc!L·nuieally than by either the mouth or rectum. 

11a~:: •. :::1 ;;)l~;:~~i·1i\1~~1 ~:~1i71 ~~i1·S~~i~~ 1\~~~~)j~-~~\~~1 ~~1~~:ki 1 f;~ ~~~~:;~'.t~~1 1~~1,1~:1(f·'~:ll~~· 
tiaued :-;;·stcmnlicul\y and perscvcriagly. Electrkity is often u~cd to ex('itc 
the heart to l'('ll{'\rcd activity, hut, at le::u;t in my own experi<.•ntc, without 
much hcndit. E:\~l ·y, of Lit.tie Rock, Ark.1 and M<·Guirc, of Hichmond, 
Vn., re<·o1umcnd large doses of quinia, before operation~, ns a. JHophylr1ctic 
a~ain~t :-:hock, whi le the same remedy, in combination with the camphoratcd 
tincture of opium, is e1nplnycd in the form of enema by Lund, of ~fonche=-ter. 

Traumatic Delirium.- " 'hen 1·eaclion occur::, it is often cxcc~~iYe. In the 
treatment of Trrwmr1lif' Delirium, ( p. 1:36 1, the ~urgeon mu:-:t kC'ep in mind 
that he is dealing with incrca~cd action, not with increa~cd pO!l'l'1'. In fact, 
thi!S condition a lway·s appro<tchc~ more or leci.s to Traver.s's" pro.'liralion with 
excilt·mPnt," though the degree of <lebility of cour~e varie.-; in difforC'nt ca.-.e~. 
The "ymptomJ"\ of Traumatic Delirium are \'Cl')' much tho:se of the ordinary 
Delfriwn Tl'cmens, and indeed, in the case of hospital patients, mnn;· of 
whom are habitually hard drinkers, it i6 often quilc impob:-:ible to draw an 
exact Jin~1 and say which condit ion is actually pre:3cnt. There :ue the same 
hrightncs::i of eye, heat of head, slight acceleration of pulse, con.stant and 
irreprc:-:sible muscular action, and slecplessne!:SS with wandering d<.'lil'ium nnd 
rapi<l succes..,ion of spectral dclmlions, usually of a frightful and painful 
chn.rnctcr. I do not believe that. depletion is ever neces:Sary in cases of pure 
traumatic delirium; if complicated with cerebral inflammation, the ('f\);e may 
be different, but this is a qtH'stion which will be referred to iu its proper 
place. The he:td should be slightly elevated :rn<l kept cool by menn~ of' ice
bags, or Pctitgand't' apparatus (Fig. 7), and the patient kept as quiet a:; po:-1-
~iblc, in a rather dark room; as there is usually con::tipation with a furred 

~~n~~·~»i(=tc;I~cr~~::i 1~~11~~f ;~,~~t~,1~~i:;~·i:~~~h~~.~~i1~' ~i~~~11~e P\~·,y:;u~1.~~~~·f i~1~,.:1;.~u ~~ 
proper, to which, if thNe be great cerebral excitement, :small dosc5 of' tar
t:\rizecl antimony may perhaps be cautiou,::;l.\· ;1dded. The mo.st important 
remedy in thr treatmt·nt of traumatic del irium is opium, which :-:hould be 
g-iYen 'freely, arnl with brandy or whiskey in quantities proportionC'd to the 
dd1ility of the p:itient. F'oOll i:; quite as important as rnl'di<:ine1 and .:;houl<l 
he regularly adminb•tl'rC'd in a concentrated form, in small quantities nt fre
quent intl'n·nl~. 

~l111puf11fi01t d11riny Slwck.-Before leaYing the subject of shock, there h; 
one cp1cf'tion which ·demands con:-:icleration, \\hich i:;, whether or no au am
putation shoul(I he performed during the cootinunnce of thi:-; condition. As 
a general rule there can be no doubt that it i::s ri.ght to wait for reaction to 
occur, before subjecting the patient to the adJitional source of depression 
which must come from the operation, and in any case it would be proper to 
wnit n. :-:hurt time and endeavor to procure reaction in the way that has been 
directed. In some instauces, however, especially in the cases of compound 
fracture produced by rnilroa<l or mnchinery 1 the mangled limb seems by it5 
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presence to act as a continual source of deprc~8ion, and in such case~ prompt 
amputation, C\'Cn during the exiotence of a certain amount of shoc·k, will 
give the patient a better chance than delay. Particularly is this the ca~e 
when the injured part is very painful, and when bleeding is going on from 
small vessels that cannot be controlled. "Cnder the;-;e circumstances it is a 
good plan to try the ettCct of an:-esthesia; if the inhalation of ether produces 
an amendment in the patient's condition, making the pulse fuller and 
stronger, it is probable that the depression is purely one of shock from the 
external injury, and the surgeon will be justified in resorting to immediate 
operat ion. If, on the other hand, in spite of the anodyne and stimulat ing 
effect of the anresthetic, the patient continue to sink, there is grave reason 
to apprehend that some severe \1 isceral lesion is superadded to the obdous 
external injury, and under such circum~tances operati\'e interference will 
not be advisable. The su rgeou may be aided in com ing to a deci:sion under 
the~e circumstances by observing the temperature of the JXltient; if this be 
below 9()::> Falll'., no operation as a rule is admis:sible ($CC p. ];)5 ). 

Remote Constitutional Effects of Injuries.-Thcse arc even more ob· 
scure than tho~e eftCct:s which are immediately produced. The state of' 
sy:stem to which the older writer::. gave the name of .~ee(J11dary or irn.:idiou.! 
l:lhock has already been reforred to (p. 67 ). It is probably due, at least in the 
majority of case~. to the formation of coagula either in the heart it~elf or in 
the great ,·enous trunk:::; this is a ,·ery fatal condition, and not unfrequently 
cauH·s death after opl'ratiom:. Heart clot::; may kill the patient directly, by 
medrnnieall.'' impeding the eardiac action, or porti<.1ns of a clot m:ly become 
cktad1cd and he carried by the circulation into other parts of the body, where 
they may prove fatal by pluµ-ging important ve!';-;cls, such a::. the branches of 
thC' pulmo11ar~· artery, the internal C'arotids, etc. Thi1' procc~:-; if' called 
embolimn, and the fragments of clot are called emboli or onbola. Embolism 
by particles of fat, is an occa~ional cause of sudden <kath in cases of injury 
to the bont's invol\'ing the mn1Tow, as pointed out h~· 'Vagncr, Butich, Czerny, 
Boettcher, IkjCrine, Duret, arnl other i:;urgcons; nnd a n•mnrkable ca:::e of 
embolism of the pulmonary artery by a portion of the littc1·, following rnp~ 
ture of that organ, has been reported by l\lar;-;hall, of Nottin.zham. Fnt· 
embolism from rupture of a fatty liver, has been noted hy IIamilton, of 
Edinburg-h, and from a simple flef:h wound of the thigh, by Dr. "\V. II. Bailey, 
of New York. 

There are other obscure constitutional conditions which r<'~lllt from injuries, 
of'tcu probably through secondary lesion:::. of the central nc•1Tou:. sy:-;tem. In 
other cnsC'S, uµ;aiu, from s;omc local change, the general nutrition of the body 
may be aHCcted through the medium of the blood. The 11t umlgic condition 
which sometimes follow:; injuries, and which has been particularly !:Studied by 
Verneuil, may often be relieved by large clo:ies of quinia. 

LOCAL EFFECTS OF l:xJ um 1::."1. 

These may be classified as the effects of violence, embracing contusions, 
wounds, fractures, and di~loc~tion~. and the effects of chemical agents (espe· 
cially heat and cold), embracmg burns, scalds, fro!:Stbite, etc. There are )ike· 
wise ccrtuin remote local effects of injuries, which h:wc not as yet been 
thorough!)_' t~·ac.ed out! thus many ~hronic affections of bones aud joints origi· 
na.te from lllJUr1cs, while external violence must be considered as at least the 
exciting cat.1se of the development of many morbid growths, whether inno~ 
cent or mnhgnant. 
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Contusions.-In a contu!ol'.ion the skin is not broken. There is nlways, 
however, laceratioo of the oubcutaneous tis;:;ues, sometime::. Yery slight, as in 
the ordinary b1·uise, but sometimes causing complete disorganization of a limb 
or other portion of the body. 'Yhen all the th•sues of a part are completely 
cru~hed, it i . .; :;ometimes said to be pulpefied. The skin itself, though not 
broken, mny be so much injured as to lose its vitality, and slough. .Every 
conlu8ion is attended with more or less exfrat•a. .. ation of blood; if in small 
amount, this coDstitutcs ecchymo.'ii&, the blood undergoing certain changes in 
the proccs~ of absorption, which gives rise to the" black and blue" appearance 
of an ordina1·y bruise. If the extrayasation of blood be in larger amount, it 
com;titulc13 a U1rombtt.-; (when clotted), or a hamwtoma when remain ing ns a 
tumor containing fluid blood. Beside the extravasation of blood, a contu:.:.ion 
is always accompanied by the exudation of a serous fluid i this may be very 
sl ight and superficial, as seen in the wheal or elevated ridge produced by the 
stroke of a whip, or it may arise from deep-seated injury, when it makes its 
appearance in the form of vesicles and bu lire, as is especially seen in parts in 
which the bones are subcutaneous, as over the tibia and ulna. The subcuta
neous hcmorrha~e or extravmrntion which accompanies a cvntusion is seldom 
productive of !-ierious con~equences, unless from rupture of a large artery. 
l\lr. Erichsen has, however, recorded an autop:::>y in the case of a boy beaten 
to death by hi~ schoolmaster, in" hich the fatal is~ue appeared to htn•c been 
principally due to this caui:e. The amouut of extravasatioo varies with the 
part affl·etl•d i where the areolar ti~sue is of loo:::>e ::.;tructure, ill'! in the eyelids, 
it i:s very great, :rnd th(' swelling correspondingly well marked. The ctntSes 
of contu:-:inn arc simple prl' ... :-:ure, blows, and falls, or, in othN worch::, direct 
and inrlir<·ct violence. The .<.;ymplom.~ are local pain aud tendcrne~s; swdling 
(from extravm•ation and exudation ), preceded perhaps by a temporary depres
sion or indentation from the force of the blow; momentary lo:::::> of color, fol
lowed by increased rednc:<~, and i;uhsec1uently by various modifirations of hue 
owing tcJ the thanges in the extrasasated blood; increase of temperature, etc. 
In cuscs of :-:everc rontu:-:.ion, vesicntions make their appearanc·e in the course 
of from twelve lo twenty-four hours, and by their size and number indicate 
the extent of subcutaneous injury. The diagnosis of contusion is usua lly 
ensy. Iu some cases, however, the appearances are almost identical witb 
thm;e of incipient traumatic gangrene (which may indeed result from con
tusion), and then t he nature of the case must be determined by negative evi
dence, by the absence of the characteristic gangrenous odor, by the tempera
ture of the affected part, the constitutional symptoms, etc. In some situations, 
as in the scalp, difficulty of diagnosis ar ise:s on account of the extra.vasatiou, 
which in this po=-ition imparts to the surgeon's finger:s very much the sensat ion 
of a deprei::secl fracture. There is a ring of hard tis . ..;uc with a soft central 
depre--:sion, which oflen deceives the hasty observer; by firm pre~ure the 
bone can be usually folt in its natural position, at the botto111 of this depres
sion, and the surrounding hard ti:<sue max be obs.erved t? be reall.Y elevat~d 
above the normal level. A thrombus is somet11nes m1~takeu for a solid 
tumor, and a hrenw.toma for au abscess; the diagno.::;is under these circum
stances must be made from the hi::;tory of the case, from the absence of inflam
matory symptoms, etc. Though cx~r~vasate.d blood i~ usual~y abso.rbed, it 
occru;inoally becomes ency:::>ted, remammg fluid for an mdefimte pcnod and 
thus becomiug a startiud-point for the development of a tumor, or it may 

(B~~~1~tSt'~a::~:~~~~~eSsa .£i;,~.0R~~~·~s, ~:1~~:.~\i)~; ~Q~~~2c3)aF~:cd1'.~f~~~ 
to Paget and others, the blood extravasated in contusion may :ictu~lly beco~e 
organized, acquiring more or Je.o;.s t he cbartt~~ers ?f connect.1ve tissue, but it 
more frequently act.s as a foreign body, exc1tmg lllflammat10n around, and 
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being eventually discharged with the products of the re:->ulting suppuration. 
The p1·ogno.~i.ij of contusion, unless some \•ital organ be involved, i~ usua.lly 
very favorable. Provided that the skin be uninjured, the severest laceration 
will commonly be recovered from without difficulty; but if the atmosphere 
be admitted to the injured ti~sues by the smalle:st wound, or by secondary 
sloughing of the skin, the characters of a subcutaneous injury are lost, and 
wide destruction of parts may ensue. Contu~ions of boues and joints, and of 
nerves, are, as we shall see hereafter, often followed by ~econdary conse
quences of the gravest. nature. 

The treatment of ordinary bruises is best conducted by the application of 
slightly stimulating embrocations, such as the :-:oap liniment of the Pharma
copooia, the tincture of a mica, or simply diluted alcohol. The absorption of 
extrnvu~ated blood may be assisted by gentle friction or kneading-a mode of 
treatment which the French have systematized under the name of' massage. 
In severer cases, the part ~hould be wrapped in some wnrm and soothing 
d1·e~:5ing, such as lint soaked in oil, with laudanum, or in lead-water and lauda.· 
num, in order to keep up the natural temperature, and prevent, if po:;sible. 
the occurrence of gangrene. All tight bandaging or firm pre&.;:.ure should be 
strictly avoided. If gangrene should occur, the que~tion of amputation may 
arise, and should be clecidecl on the principles laid down in Chapter V. 

If a thrombus form, the surgeon may endearnr to promote its absorption 
by moderate pressure and gentle friction i all rough handling should be 
avoided 1 lest suppuration be induced. In case of a collection of fluid blood 
persisting in spite of treatment, a puncture may be made, and, after the 
escape of the blood1 prc~sure employed, with a view of inducing the walls 
of the cavity to ndhere; if this fail, or if suppuration occur, a free opening 
must be made, and the case treated as one of ordinary abscess. 

Strangulation of Parts.-Somewhat analogous to the condition of a part 
which has been severely contused, is that of a part which has undergone 
strangulation, from the pre~sure of a tight bandage or other cause of constric
tion. Strangulation is often intentionally employed by lhe surgeon in the 
treatment of vnrious affections, such as nrevus, vascular tumors, hemorrhoids, 
etc. In such cases the strangulated part becomes mortified, and is removed 
by the formation of granulations in the line of constriction. The fingers 
occasionally become accidentally strangulated by being carelessly thrust into 
tight rings. The ring can generally be removed by soaking ihe finger in 
iced water, which causes the part to shrink, or by the use of a silk cord

1 

tightly wrapped around the finger and slipped under the ring, which is then 
worked off in the process of unwrapping. If these expcdieuts do not avail, 
a director should be insinuated under the ring, which must then be diYided 
be_a fil.e or by cut~ing-pli~rs. The penis is so1~etimel5 strangulated, either by 
hem~ mtroduced mto a rm~, or, al:' has occaswna1ly happened in the case of 
children, by the nurse tying a tape around the organ to pre\·ent the child 
from we.tting its bed. Unl~.s the con::;triction be pro1nptly removed, the 
most :5e_nou~ consequences will proba~ly ensu~, sloughing of the part being 
almost mev1table, and even death havmg occa8w11ally followed this accident. 

Womms. 

A wound_ is a divfrio l 01· soluti~n of c?ntin~1ity of the soft tissues, pro
duced by v10lence; an open wound 1s one m wluch the division of the skin 
is as free or nearly so as that of the deeper tissues, while a subcutaneous 
wound is one i~1 which the.opening in the skin is co.mparatively very small. 
'Vounds are further classified by surgeons, accordmg to their nature and 
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cau.-:ei:-, into inri."led, laceralcd1 conlu<'Jed, punctured, and poi."loned wounds. Gun

Blwt wound.~, and the peculiar form of injury known as brush-burn, arc vari

eties of contused wounds. 

Incised Wounds.-As its name implies, an incised wound is one made by 

a dean cut with a knife, razor, or other sharp instrument. These wounds 

are constantly intentionally inflicted by the i!urgeon, in amputating limbs, 

removing tumorF;, cutting for stone, etc. They are also frequently produced 

by accident, from the careless w~e of penknives or razors, or, among farm

lahorers, from that of scythes or axes; many of the wounds produced by 

E~~e~·~~e8 '~:~u~d~'; ii ~f1i:e~~; t~~l~1~~~I~ ~~~e:~e 
11;~f ci~11~0 it~~ta i~~i~:tltl~~o~:~l~ r~1~! 

sabre-cuts met with in war, being inflicted with a heavy blow, approach to 

the nature of contused wounds. The pain of an incised wound varies ac

cording to the nature of the instrument with which it is inflicted, the part 

in which it is situated, and the manner in which it is produced. The sharper 

the knife, the less the suffering which it causes; wounds of the face or hands 

arc more painful than those of the trunk; wounds rnadc from within, less 

painful than those from without. The reason of thc::.c differences is very 

apparent: a clean cut with a. sharp knife produces Jess dragging and tearing 

of scnsitiYc parts than a haggling incision with a dull one; those parts wh ich 

are most abundantly furnished with nerve filaments are most sensitiYe to 

pain; and by first dividing the trunks of nerves, their branches are para

lyzed, and there will then be l e~s suffCring than under opposite circum

stances; hence the advantag-e (before the days of :mresthesia.) of the traus

fixion operation over other forms of amputation. It is well known that a 

wound rapidly inflicted is l t·~s painful than one more deliberately produced, 

and it has therefore been sup:gestcd b.v B. -w. Richardson, and by Andrews, 

of Chicago, to use a. blade connected with a rapidly revolving wheel, aucl it 

hns been claimed that in this way operati\'e surgery might be rendered 

painlessj it seems to me, however, that suc:h n. contrivance would in practice 

be unmanageable, not to speak of the erroneous principle iD\·oh·ed in its 

conception, which would endeavor to substilute mechanical ingenuity for the 

immediate personal attention nnd responsibility of the opcrnlor. 
The amount of hemorrha9e from an inci::;ed wound varies of course with 

the number and size of the ves5cJs cut. \\'ounds of the face bleed more 

freely than those of the extremities, and wounds of the scalp are attended 

with very profuse hemorrha~e, not only from the ,·ascularity of the part, but 

because, on account of the denseness of the surrounding structure::-, there is 

not the same opportunity for contraction nncl retraction of the ve~sels, as in 

parts of looser texture. The existence of inAammation or other circum

stances may cau~e the Yes.:;els of :t part to be much enlarged i hcuce an in

cision into inflamed tissue will bleed more frceh· than one into normal 

strncture. Jn some peculiar cases, in which what ·is called the hemorrh(lgic 

diathe.~i-'1 exists, the slightest wound--cvcn that caw::ccl by lancing the gums 

of children-may cause fatal hemorrhage. 
Beside the pain and bleeding which attend an inci::;ed wound, there is 

always more or le.s;o; retraction of its edges or lips, which constitute:s the gaping 
of tlie wound. The amount of this retraction depends upon the nature of 

the tissue invoh·ed, its condition at the time when the wound is inflicted, and 

the direction of the wound it5elf. Ti&,;ues which arc elastic or which contain 

muscular fibres retract more than fibrous tissues; the following is given by 

Nelaton as tho order in which the soft pnrts gape when wounclccl, ,·iz., skin, 

elastic tis::;ue, cellular fo;sue, arteric::, muscles, fibrous tissues, nen·es, carti

lages. A wound of :t part in which there is much tension, from inflammation 
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or from any other cau ~e. will gnpe more than onC' in the t-amc part under 

~~.:~~i~.~~~Ji.i§g~11Irg:~j~?~:~~~i1,:~:;§~~1~~t::,~~J:::~\~~~:,:~:1}~;~~: 
cular fihres of' n part will gape l<:~s than one whiL"h l'l'O!':-:c;;,.; that direction at 
right angle:-:., and in gcnel'a l term:-: we may :-:ay that longitud inal wounds 

ga~-~::.~ 1~?1J1~~~l~~!/'~:'.:i~1:<~.~:/y;!~~~1~;::_IncisC'd wound:-:. may heal in one 
of three way:-;, or , as more frequent!~· happen..;, pal'tl:v in one and partly in 
another of the three. The modes in which inc:i:-:C'd \\'OUJHIH hea l nr<>--1, by 
imm('dfote t111ion, or by the fi.r.~t intention; 2, b.IJ (lrl/1e.~io11; and S, by f/l'CUl'l.da
tion, or by the 8eco11d intention. Healing by xcabbi11g, or i11('rn.~tation, is a 
variety of t.hc first or second method:::, accordinK to cireumstances; whil e:' the 
so-ca lied serondary ad/w.<;ion (thi1·cl intention, or union of grw11ilatio11s), is a 
mere modification of the third method-the union by g ranulation, or by the 
second intc>ntion. 

1. f mmeclinte Union, 01· Union by the Fir8l I ntention (Iluntcr).-To under
stand the procc:-ses concerned in the healing of wounds, the reader must 
bear in mind what was sa id in the first chapter as tu the mtfrititie and 
jornmtire chrmgC$ d ue to the inflammatory proce:-;...:. I t i:-i. by means of these 
change:; that the repair of wounds is in eYcry in:-tnnce effected . For a ~hart 
time, ,·aryiug from a few minute:;; to a n hour or two, after the reception of a 
wound, it rC'mrtin~ inacti\•e; its edges then he('ome ~omcwhat reel, warm, 
swollen, and painful- it has, in fact, become t he ~eat of the inflammatory 
proce:-: . .;. Now, if the wound be a clean cut, if it contain no foreign bo<ly nor 
clotted blood, if it:; lips be in close and accurate approximation, and if the 
tissues concerned he homogeneous (that is, if sk in be appo~c<l to skin , cellular 
tissue to cellula r tissue, etc.), under the mo~t favorable circumstances of gene
ral health and hygienic su rroundings, the inflammatory process may stop in 
its first stage, that of temporary hypertrophy. The parenchy ma in both lips 
of the wound is distended with nutri tive material , a few wandering cells per
haps pas.-; acro:'.:iS the line of incision, the apposed surfaces adhere together, 
and the wound is healed by immediate miion, or the fir11l intention, without 
the formation of lymph, and, of cou r;':C, without any result ing scul'. This 
mode of healing is very seJdom met with, nt lC'a:-;t in this country. I helieve 
that I have seen it in cases of very slight cuts of the finger;,.;, inflicted by the 
sharp blade of a pcnknifo, and once in the face, in at lca~t a portion of a 
clean in C'i~c:'d wound. Rir ,James P aget has ~eC'n thi :-:. mode of union inn case of 

~~('~~il1~:1 °[~:~ 1 f~r~~·~:~~nt~~l~e ~;te~~ ~·~1i;~t~,t~~~C:l~r~~ I';~~~~-C'~~ :· 1~~~l~~;~ )i,~~~~~J~<~~ 
of the second method by which wounds heal, that by adhc:--ion. 

2. Union by Adhe.~io1i .-Ia the accompJi:.•hmC'nt of' this proce:'S, the inflam
mation rea.chC';i its ~econd stage, or that which is accompanied by the fi~t 
formative change, viz., lymph production. Thi~ i~ what Paget calls union 
by adhesioD (the name which I have adopted ), or by acl he:-;ive inflammation 
-that distinguii<o hed ~urgeon and pathologi~t cont:1 i<lering that the first mode 
of union is accomplished without any inflammation whatever; it is, however, 
I think, more consonant with the modern views of the inflammatory process, 
to look upon that procef:i,S as nece~sary for the repair of wounds under all cir
?umstancc~, au.cl ~o rega~·d immediate union, a;:; 1 ha,·c done, as effected by 
m6ammat1on h_m1ted to its fii:st stage, that of temporary hypertrophy without 
lymph procluct1_on. Fol' union _by the mode wh ich we are now considering, 
lym ph is e8Sentrn.I. 'Vhcther this !~·mph be the result of cell proliferation or 
whether jt orig inate in the escape of white blood cells from the vessels, c~n-
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not at prc· . .;ent he <·<m.-.idercd as determined i in it~ appcarancefi, phy.-.ical prop
ertil·:-o, and other <·har:t<·tl'r:o, it i:-o identical with the· inflammatory lymph 
de.-.crilJetl in Ch:tptl·r J. To ohtain union hy adhc:->ion, the patient mu:-ot be 
in good <·onditi1J11, the wound health~·, and containing no foreign body or 
hloud, it.-. lip.-. not hruh:ed or ntherwi.:-e injurr<l, hut aecura.tcly :uljuHed, and 

~;:~ t ~~! ~~~:~c:~'~t\:·:~:~1 b~;~c~Ef;'~ t;~~~o~~l<ls~:;; ~'~~c~I~~~,~~~.!~~ ~~t·u~t~~: i~:1~l::~:~~ 
~!:;hi~ai~~:.~ of.~J.:111~~\~ c:~:~:r~~ii:·~;~ ,:;x;o~ 1~;:;e1f ;,1;~~c~~~~<~,~~\~i~11~~~~1~1 :~<~0 ~~ 
i:-i po . .; ... ihlr that in the.-.e ca::;cs immediate union may he ~ometimrs ohtaincd, 

~~~1~~~t;~·;~~i1~~rt~: 1~/ c~~~~:tt~~, 1~11~1~~r h1~~:\;~~~ b';,0~~ih~·~:~1.; 1~)~. ~r1~~;u~t1 ~~= 
medium of lyrnph. Vninn by adhe:-;ion 8hnuld nhrnys be aimed at in the 
treatmrnt of stumps and of most operation wounds, and mrty he general I)· 
sccu rc1 l throu~hout the greater part of the in c i ~ion. Hcalp wounds, and 
wound~ of the fi.ic·c and ne('k, commonly unite in this m1~·. as do a]:-;o, though 
more rarely, inci:-oed wotmd" of other part:$ of the h01ly. 

Huperficial ,,·ounrls, when their edges tWe brought to~rther, often unite 
without diffic'ulty unclrr :i :-cab, formed by the hardening. (wer the line of 

~~~;~:~'.\i~~::~i~·~:\~t,(~~:;i~~~i~K ;~~·~~~~:i!~:~:~.i1:~:;;~~.~~::~~ii: \': :~~~; :::~~~~l:i;;~; 
a ;.;cab constitute..- what ha!-l been called heoli11y by .11cabbinr11 by incrn.-;tafion, 
or hy .~1tbcru.11ta<·r·omt ciralrizrllion. It is a mere variet)' of one or other of 
the nrnthocls alre;tdy clc:-'cribed. f-iome confus-ion is often creatC'd b)· the appli· 
tatiou of the phra:::c 4< union by the first intention/' by modern writer:->, to 
that procc::;:; which I have de..::rribed under the name, propo:->cd hy Paget, of 
41 "Union by adlte.-;ion. 11 The latter name is, I think, more corrcet1 and more 
expre!-loive of the procC:->:i "hich actually occurs in the ord inary primary union 
of wound:--, anti the term "first intention" should, I think, he reserved for 
those rare cases of immediate union without lymph , to which it was applie<l 
by the illustrious J"ohn Hunter, though that suqrcou erroneously believed 
that the union in fiueh rases depended on the organization of an interposed 
layer of effused blood. 

·:3. Union by 01wntlatio11, or by the &eoncl Intention.-In this mode of 
healing-, the inflammatory proce::;s reaches it8 third stage, that attended by 
the second formative change, or the production of pus. The cut surfaC'eS 
beC'ome covered with granu la tion:;;, precisely identica l in structu1·C' and char
ac'ter:s tn tho:-;c met wilh in n healing ulcer (~ee paµ:c -17 ), nn<l the free SUI'· 

faC'e j:-; hathed with pu:-i. The granulatirm,. gradually· fill up the gap, and, 

.i~11;~ l\~h ~·;~ I~ J~ ~:e 1~~~~~~/; c~lf .t~11 ! ~~1~:t\ ~1~ 't ~~:h ~~ 1~ rJ:~:1<~ll\11~~;~ t,~ '~;~;~:a;.::~~;: t ;1~~<~~b~~ 
The union hy .w·Nmd1u·y (l(f/ielfion 1 or by the thitd intrntion, i:-; idenlienl with 
thr nrndc of union now under con:-oideration, except that the granuln.t ing sur· 
faecR are so appo:oecl that they unite and grow together, thu:-i expediting the 
healin~ proce:->:-i. Union hy granulation is that commonly m,ct with in larµ:e 
wound:.::, such a:o:; tho . ..:c produced by amputation, or where, from excc::;.sive 
inflammn.tion, from n. large uumber of ligatures acting as foreign bodie::;, or 
from other causes, union by aclhe:;;ion cannot be obtained.1 

t D .. J. lfomilton, of Edinburg-h, has recently advnncecl an m~enious theory, 
according to which the lymph whit'h 5s found on the surface of ii recent wound is an 

~1~~1 ~1d\:~:'i.!~0~1; ~:11: ~1i1 ~i~1~~f~~~~,r ~~11 ~s ~:<;~~~l~~c~~~1;b:~ti1 Ytl~:e~!~~~~c~~ )~1~~ ~ao~~~~ 0~ 
due exdu~i\'Cl_v Lo proliferati(ln of the connective.ti~:o;uc corp11~cles in it~ irnnH•di.ntc 
vicinity; while the leucocyte.:i, which escape from the bloodvesse\s1 !\Ct us fore ign 
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Trf'atmml of I11c1'.'ff'd H"'ounds.-The object of the i-uqrron. in the manage· 
mcnt of e\·ery inci!<ed wound, should be to obtain, if not immediate union, at 
least union by adhesion. The credit of e:-tabli:;.h ing the rule which is now 
uniYer:;.al, nt icn:'lt in En~land and in this tnuntry, to attrmpt to ,!.!Ct primary 
union whcneYer po:<:Riblc, is due, in great meal'iurc, to the t<:athinJ?R of the 
Briti~h :-uq:!;con~ of the last centu ry, especially Rharp, Alaneon, Ifoy1 the 
Bell$, and Hunter, although it is probable that :-uch a cou1'::'t.' wa~ occa:-iunally 
pur::>ued in much earlier times. ltsadYanta:;?:e~ are obYiou~; not only i:-: the 
time ocrupi<'d by the healing procei3s much shorter when adhc:-;ion is ohta ine<l 
th:tn "lwn union occurs by granulat ion, and the n·sulting :::car kss ron~picuous 
and <fodiguring1 but the patient is saYed the exhausting con~cquenccR of pro· 
longed suppurntion , and is, in n. g reat measure, preserved from the risk of the 
RC'condar.v affi::ctions which often complicate wound~. such a~ crysipelaR, vari· 
ous form:' of blood poisoning, etc. In making the attempt to procure primary 
union, there arc three principal indications pre!'=ented to the surgeon; thc:-:e 
are (1) to arrest and prcYent hemorrhage, (2) to remove all foreign ~ub
stances, and (:)) by suitable dressings to adjust the cut surfaces clo~ely and 
acc:uratrly, to prcyent the access of atmo~phcric air, and to prevent the in
flammatory process from passing beyond its second ::;tag-e, or that of lymph 
formation. 

(1.) lfthc hemoulwgP be of the nature of genera l oozin~ from i-m:i.1 1 \·e:-:
sels, it rn:i.y be commonly controlled by position, or by the use of cold, of 
pre:->"lll'<', or of \·arious stn>tics, as will be described in another chapter; if 
the bleeding be from larger yes.sels, these must he treated by ligature, by 
acupre:->surc, or by tor:->ion, the comparatiYe merit::; of which plans will be 
fully di:->cu.-:.sed when we come to speak of wounds of :ntcrie~. 

(2.) Hemorrhage having ceased, the surgeon mu~t carefully but ~cntly 
clean~e the wmmd 1 l?O as to remove all foreign Mtb.'ftance.'f which may haYe 
lodged hctwc<'n its lips. This may be conveniently done hy means of a 
stream of running water (as supplied by the" ward carriage," Fig. 10); or 
if sponges he u~cd they ~bou ld be new and soft, and Y<'l'Y g0ntly handled. 
As ~ir James Paget well puts it, " " 'ound:; ~hould not. he scrubhe<l, even 
\\ith ~pongcs." ~Ir. Callender employed camel's·lrn ir bru~hcs. To determine 
the freedom of" a. wound from foreign bodieR, the imrgeon may put in ~cn·ice 
hiR handl' a:;:i w<'ll as his eyes, it being sometimes po~siblc to detect with the 
finµ:cr a l!rain of ~and or spicula of bone, which, embedded in muscle and 
tinµ:ed with blood, might cs;:cnpe ocular obRervation. 

(:3.) Dn;.'f.~i11gnf Inci,'led H~ow1d.r.:.-As a rule, wounds i::hould not h<' dresRed 
until all oozing has cea~ccl. A great deal u~t.·d to he said :i.hout the glazing 
of a wound, and it was suppo::sed that this glazing con~i~tcd in the exudation 
from th<' bloodn~l"cl~ of a fibrinous material ( lymph), which formed the bond 
of union. But whatC\'Cr be the origin of this lymph (a que:stion of purely 
theoretical intcre~t)1 there iR no reason to supj)ose that it is formed more 
readily or of a better quality, before than aft.er the cloi-ing of u wound; hence, 
as soon as hcrno1-rha_t!"e ha::; eeased, the sooner the lips nf th<' wound arc ap· 
proximatcd the better. In closing wound:::, the ~urgcon makes use of ~utures, 
plaster::;, and bandages. The various materials employed for suturel"i have 
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been already clC'!<Cribed in pre\•ious chapters, and it will be ~ufficient to say 
here, that, for ordinary purpose~, lead or malleable iron wire i~ the most 
suitahlc an<l conveniC'nt. The needle.~ used by suri:reon~ m·c of various sizes 
and :-ha pc:", as shown in Fig. !38; it is occm~ioiially~ advantageous to have a 
s~ron~ needle mounted in a handle (Fig. 68), and with an eye at its point, 
like the "m\!vus needle,'1 

for u.;e in ~ituations diffi- Fm. Gfi. 
cult of acce:<:-:, or when 
the ti .. :::me::; to he pene
trated are umnmally 
dcntl-C'. Yarious needles 
have hren devised for 
special u~e with wire, but 
present no p~lrticular ad
vantages over those gen
erally employed. The 
\•arious forms of" i::.uturc 
commonly used by the 

J\lountedneed!e,armedwithaligature 

surgeon may be en umerated as the interrupted ,<1u[1ue, the contin'lled or 
9lo1•cr·s Mdw·e, the tu•ixted or harelip stdtli'e, and the quilled suture. 

The i11lerrupt1·d :~utare (Fig. 69), which is that most frequently used, con
sists, a~ its name impli e~, in a number of tdugle stitche:-, each of which is 
entirely independent of those on either side. 
In applying it, the surgeon holds one lip 
of the wound with the fingers of the left 
hand, 01· with forceps, and introd uces, with a. 

FIO. 69. 

I l 
\~] 

f 
Theiuterrnptedsuture 

c1uick thrust, the needle previously threaded, 
about two lines from the cut edge; be then 
takes the opposite lip in the same way, and 
pas.-=.es the needle, in this case from within 
outward~, tnking care that there sha ll be no 
undue tension or uneven dragging of the 
wound. f-iomc surgconl-1. employ two needles, 
pa:osing both from within outwards; but this 
cau~rs unnecr:-;sary dC'iay, nJHl oflers 11 0 ad
vantag-c over the common mode. Each stitch 
mar be ~ecurrd as it i~ introduced, or nil mar 
be im~~t>d, their <'nds. befog left loose to be fost
e1w<l ~uh~cquC'ntly. If ~ ilk bC' employed, it is 
tied in a reC'f-knot; if' wire, it is t<imply twi~ted. If the mounted needle 
(Fig-. 08) he employC'd, it mu~t be thru:ot through both lip:-; of the wound 
beforC' bein:;r threaded (the suture b('ing thu~ pa~ed a~ it i:- withdrawn), and 
mu:-;t, therefore, he re-thn·ndcd for each stitch. 

The cli:~tanr(' hetween the point:: of the interrupted ~uture, and the depth 
to which each l-'titeh i~ pas~ed, vary with the nature and extent of the 
wound; a~ a rule, the skin and superficial fascia only shou ld hr included 
in the stitch e~. and thc·re ~hould be an interval of from half an inch to :rn 
inch lwtween the consccuth•e points of introduction. 

The ro11ti11uf'd or glot•er'.'i ,'f11f11te (Fig. 70) is principally used for wounds 
of the intestinef:., thoug-h it is occasion:dly em11loyecl in other ~ituation s 
whcrr the ti~SHC!:' arc of loo~c ~tructnrc, as in the eyelids. It is made with 
silk or with a. fine thread, which passes across the \\:ound conti nually in the 
same direction; it is the stitch employed in the manufacture of gloves. 
whence it derives its name. 

The twi.~tcd or hal'clt}) J-111t11re (Fig. 71) is nu excellent method of uniting 
IO 
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woun<h; where great accuracy and firmnes...;; arc dc~irablc. It con~i.4s of" 
metallic pins or needles, thrust through both lips of the wound, the ed:res 
being kept in contact over the pin by figure of 8 turns with ~ilk thread or 

F10. iO }'10. ii. .FI0.72. 

Thecon1inued,orglover'ssuture 

with wire, according to the fancy of the surgeon. For the figure of 8 turns 
may be substituted delicate rings of InditM·ubbcr, constituting the "India· 
rubber suture" of ::\I. Riga! (Fig. 72), which was used in this city by the 
late Dr. \V. L. Atlee, in dres.-3ing cases after the operation of ovariotomy. 
The twisted or harelip suture, as its name implies, is principally used after 
the operation for harelip. The pins should be of Rteel, which may be gilded 
to prevent oxidation, and, after the complete adju:;tment of the sutu re, the 
points of the pins should be cut off with su itable forceps or pliers, to prevent 
their hurting the patient, or they may be protected by hits of cork, or by 
the ingenious" JlC'edle_ guard n devised by Tyrrell, of Dublin. 

The quilled :-;ul/lre (Fig. 73) is seldom employed at the pre:5Cnt day, except 
in the treatment of lacerations of the perineum. lt consists of a number of 
double threads or wires, passed through the lips of a. wouncl so that the loop5 
shall be on the ~ame side i through these loops is pa~sed a quill or piece of 

~~~f ~~~·~~:~~ I r:1cte:~~ t~~~~f ~~~:~tt~~~:~s~~~~~ t~=i 1~~c~ h ~~d1~1~~~: ~f ~~i~e~~1ea:~1~~l~ 
line of the wound. Various ingenious modifications of the quilled suture 
have been introduced, among others by Lister, and by 'Viii , of Aberdeen, 
and are principally useful in plastic operations. The c1amp and button :-;utures 
of Dr. Hiim; and Dr. Bozeman will be again referred to in speak ing of the 
treatment of' \·esico-vaginal fistula. 

Except in very exten:::ive wounds, or where the tension is unavoidably 
very great, it is, I think, better to rely upon sutures alone, without using 
plasters, at least in the early dressings. Even in amputation wounds, I am 
not in the habit of employing plaster, except after the sutures have been 
removed, to give support to the line of union of the flaps. The common 
machine·fipread adhesive plaster of the shops is a very good article for general 
use; it shou ld be c:ut into fitt' ips,of widths varying from halfnn inch upwards, 
and, if firmues."! be desired, the strips should be cut leugthwi::ie from the roll 
of plaster, as the cloth on which it is spread stretches more transversely 
than in a longitudinal direction. To prepare them for use, the strips are 
heated by applying their unspread side to a bottle or can fil led with hot 
water; or by passing them through the flame of a spirit lamp; they are ad-
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ju:--ted so that thr wouncl come:; opp(1s ite to the middle of thC' strip (Fig. 69 ), 
nnd they ~hould hl' applied with care and neatness, :-;o as to !o: upport the edge:'=. 
of the wound without drag-ging or undue pre:> .. ure. Ia removing them, the 
"ame t·arc mui't he Ut->ed not to drag apart the edge:-; of the wouud by rough 
m:rnipulation. I t i,., pC'rhaps, scarcely ueces-
s1ry to i-ay that the $=.Ul'fa('e to which the F10. 73. 
pla!-'ter i:-; applied ~hou ld be thoroughly 
elr:m:'ed and dried to in~ure adhesion, and 
that thr lrnir, if there be nn.r on the part, 
~hould he sha\·NI on; as othrrwise the remornl 
of the pla:-:tcr will give the patient consider
able p:lin. 

! 1Ji119la,-i11pfoxfl1· ii:; a very nrnt and efficient 
sub:'titutC' for thC' ordinary ndhe~ive plnster, 
and i;-:, I think, prefora.bl e for ~upcrficial 
\\°OUJHI~. (•:-; pctia lly in prirnte practice. An 
cxc·ellcnt :trticle has brcn introduced under 
thC' name of" American !'urgcon 's adhesiYe 
pla:-;tcr ;" it contain:i fodia-mbber , and has 
the :rreal adva nt:lge that it will adhere with-
out artificial heat. \\'<.:t1'tr ip~ofmusli n are /;' 
employed instead of adhe~ivc plaster by 
Porcher, of Char!C':-;ton. 

The u~c ofimlure~ iR occa~fonall r undesi r
t1blC', pnrtiruhwly in localitiC's wllere it is 
\\ is.he<! to avoid :mv needle~~ mark, as in the 
foec; 0 1· in the s<·alJ>, where the use of stitches 
i::- helicvC'd by many 1'Urgcons to expose the Quilled suture 
patient to the risk of cry~ipc la fl . H ence it 
bccom(·~ important to po:-:~c:--s an article which will bC' more permanent thnn 
the 01·dinary plaster, and yet which will not cause the clisfi~urntion, inevita
ble with su1 ure::1. ~U('h a rnalcrial is collodio11, which was first employed in 
Rurg-ery h!· Dr. l\fayna rd , nf Boston. and whit·h may be most conveniently 
u:ied in tlu.> fo rni of' thr yrmze and collodion drcs::inµ-, introduced into thh; city 
by the late Dr. Paul B. (ioddurd. 
~ The yrwze and collodion drc;-:::'ing is thus employed. RtripR of fine tarlntan, 

or, which i ~ better, of" Donna l\[aria gnuze," about an inch wide by four m· 
6\·e I on~, are lnid acr01'l:i the approximated lips of the wou nd, prev iously 
washed and clriecl, and arc secured by the application, with :t camel's-hair 
brush, of collod ion , fi1~t to one end, and, when t hat is firmly adherent and 
cir~·, then to the other. \\ri th neatness and care, a superficial wound ran 
thu8 be clm•ed a~ :\Ccurn.tclv and 11s firmh- as by the ui:e of' suture~. The 
strips will i-tay on :is long- as inay be desired: the cOJJodion being impermeable 
to water, :lnd the dret>sing may be hermetically sealed, if thou,!!hl necessary, 
merely by i-prcading the collod ion O\·er the wound it:-clf as well as on e ith r r 
:; icl c. The" S!'pt ic colloid " of Dr. Richardson, which is C8$:entia lly a imlu
tion of tannin in col lod ion, may be advantageously sub:-;tituted for the ordi
nary collodion in ca:-;ci:; in which there is a tendency to oozing, or a combina
tion of the:-:e ~ubsta n ccs with carbol ic acid, as suggested by nn Italian physi
citm, Dr. Pnrc~ i . mig ht be employed with the view of obta ining the antiseptic 
effCct so much i n s i~tcd on by Prof. Lister and his followers. 

L ('(u{ ribbon haJo< been substi t uted for the gauze in this mode of drcr::sing, 
and has bcC'n Ratif.:factor ily used by Dr. H ewson , at the P ennsylvan ia H os
pital; my own experience has, however, not been favorable to this modifica
tion. 



1-18 EFPECT~ OF INJURIES I N OENERAL. 

8Prre:fine.! ( Fig. 7-1-) may be u:::ed for sli~ht and l"'UpC'rficia l wound:;, either 
~~~~~i~~cli~1 addit ion to other measures, when very clo:::e and accurate union 

Ru tu res and plasters will only .serve to approximate the edµ:c~ of a wound; 
it.5 deep surfaces should be brought into contact by the u:-:C' of comprP.'1.<WJJ (of 
lin t, oakum, or charpie) and appropriate banrla91:.-i. The harnla:te of ~tul
tctus and other still more complicated de\•ice~ were formerly much u:-:ed by 

surgeons for this purpose, but are now nlmo:o;t uni\'Cr.sally l'UJ>· 
Fto. 74. planted hy t he common roller bancla~C', which in skilful hamb 

~ 
can be made to meet eyer y indicat ion. 

Ordinary incised wouu(ls shou ld be clre~ed as lightly as po.s
siblc; a piece of lint , wet or dry, or an oiled or g reased rag, held 
in place by a fow strips of pla~ter OL' turns of a roller1 will com
mon Iv be suffi c ient. Guerin , " 'arren (:reene, and others com

finc. menci the use of cotton-wool, which they bclicYe acts as a. filter to 
prevent the acccs.s of deleterious germs to the wound; and H ew

son, of this c:ity, has reported very fornrably of t in• c· mploymcn t of dry earth 
as a primary dre~ing; while Prof. H amilton , of New York, is equally en
thusiastic in his praise of the coi;itinuous warm bath, a, mode of treatment 
wh ich , I believe, or i,!:!inntecl with Langen beck, and which hn::: been modified 
hy Du piny, who plunges the limb in an" anti;.;eptic bath" containing one 
per cent. of carbolic acid. In scalp wounds, it i!-' genera ll y ri7ht to apply a 
firm compres..;, so ns to check oozing and prevent ba~g:ing of serous and 
other clisehar~cs. l-iutures may be removed about the fo urth or fifth day, or 
sooner if they ha,·c become loosened, and the edge:i. of the wound should 
then be supported by ~trips. of pla:::ter till union is complete. If t he wound 
become inilamecl and painfu l, it must be treated on the priutiples laid clown 
in previous chapters. 

Lacerated and Contused Wounds.- The:::c two variet ies of wound m:w be 
con:-;icl ere<l together, as they generally coex ist in the same cases, and req.uire 
e~sent ially the same treatment. As their nrmies imply1 a lacerntcd wound 
jg one of which the edges are torn and not sharply cut, and a contused wound 
is one of whiC'h the edges are brnisecl . These wounds are infli cted hy blows 
from dull i11:->tru111cnts, as stones or clubs, by machinery acC"idcnts1 by injuries 
from railwav trn in ~, etc. Gunshot wound:". nrc likewise in cl uded under this 
hend, but a1:e of such importance as to demand a :-;eparate chapter for their 
con~iclcrntion. 

Lacerated and contused wounds present se,·cral peculiarities of character 
and appcarn1we. Thus, their edges nre irregular a nd jug~ecl; the pain is 
duller anll lc:-;s acute, though more last in~, than that of inc·i!-'C'CI wound:-;; there 
is lc:;-;s kndcncy to gapinµ-, and there i:-; Jc:-;s bleeding-. Thi:-; ari~cs from the 
mouths of the ve:-::-;ch-; bf'ing twisted and <.TUl"'hcd, rather than evenly divided. 
)lore 01· le:ss sloughing always attend.-: thP~e \nJUJHI~, and they ~ll'e i)('culiarly 
liable to he followed hy ery:-ipela;.;, :-:econdnry hemorrhage:-, nn<I tctanu~. As 
n rnle, nncl uni\'er:-:ttll)· in this part of the world, la<."cratecl and rontused 
wouncl!-' heal only by granulation, or by :-'econrl intention; in certain rare 
case~, howcyer, and under peculiarly f:worable tlimatic influence~, it is sa id 
that they occasionally un ite by adhc:"ion. ·when a limb i:; cntirclv torn off 
from the rest of the body, the ti~dues of the part g i \'e way at difll>rCnt levels. 
The sk in u:sua.lly separates at the highe:".t point: the musc· lcs protrude, nncl 

~~~id~1~-s~? ~~s~~f~1:~~cI°'~~;~~~=cllu~1~; :~~n~;t tl~~r~'.~~1~\~.t~~· ~~~r~~~1:k/~1~t\~1s~ 
1 In some cases the tendons give way at a point much higher than that at which 

the nthcr tisi:ues separate. 
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whih• th<.' l:'lrnttC'red hone forms the apex of the ragged conicrtl stump. 
Th<'rc is u~ually comparntively little hemorrhage under the::-e circum!:itances, 
a~ in ('het'eldcn\ well.known case of avul:-ion of the whole upper extremity, 
but occa!'innally the bleeding- is very profu~e. and pron::. directly or indi
rectly fatal. In a case of this kind, in which a child's thigh, being- caught 
!~tween the ~pokes of n carriage-wheel, was torn off at the middle, I found 
the great sciatic Derve hanging fifteen inches from the stump, haxing given 
way below its division in the ham; a curious fact in this case wns, that, 
while the cutaneous surface of the stump was acutely sensiti\·e to the touch, 
there was no manifestation of pain evinced upon handling the exposed nerYe. 

The principal danger attending Jnceratcd and contused wounds, is the 
occurrence of µ;angrenc. This may be of three kinds :-

( 1.) ~l oug:hiug- of the injured tissues, to a greater or less extent, may be 
con~iclcred inevitable in any severe lacerated or contused wound. This is 
the ordinary form of the a·fJCction, and demands no special consideration. 
The partR which ha\'C loRt their vitality will be thrown off by the efforts of 
nature, ttn<l the wound will then heal by granulation, or1 if the sloughing 
be exten~in~, amputation may be required. 

( 2.) Thet·e may be gangrene from arterial obstruction at a point above 

~~ec~~~~1~f~;l~l~~l:~(~t::1.f ~·!.~~:·:;1<f 1i~~of}l~: a0~a~~~1~~·11;1~~)l!~~i~~~:~1r:!~ 1~111~te n~~~ 
<:3.) ThC' mo~t fatal form of gangrene is the true lrrtw1wtie or ·")Jre1tdi11g 

gallgl'cne, 1 which is always of the moist variety, from implication of' the 
venou8 sy~t<.'m, and il'.i usually met with in connection with severe compound 
fractun..~~ or other destrut'tin? laeerntions produced by railway :rn<l ma('hincry 
accidents. The most rapidly fatal case which I hav<.' ever seen wa:;; in the 
pe1-::;on of a. profhsional lion tamer, whose thigh was frightfully lacerated by 
the teeth and cbws of the animal with which he was in the habit of pH
forminf!. Traumatic gangrene occasionally, however, follows comparatively 
sli.~ht locnl injuries, nnd this circumstance Jrns led many authorities to 
attribute its oceurrence to constitutional causes. Certain it iR that those are 
especia lly apt to be attacked by traumatic gnngrene who arc in a depraved 
state of health, and particularly such patients as suffer from organic disease 
of the kidneys. The symptoms of traumatic gangrene arc sufficiently charac
teristic. T he limb swells and becomes tense, and a. dusky-red or purplish 
color supcn'encs, attended with a deep-seated burning pain. ~oon the dusky 
hue g-ives way to a. dark mottled appearance, vesications and bulloo are 
formed, the ~urface becomes soft and boggy, and emphysematous crackling, 
running along the deep planes of cellular tissue, gives evidence of the forma
tion of ga::.c8 as the result of decomposition. Below the seat of gangrene, the 
limb has a cadanric appearance, while above, cedema and discoloration 
rnpidly extend, c~pecially along the planes of areolar tissue on the inside of 
the limb, reachin~ and inva<ling the trunk in perhaps a few hours from the 
period of comm<.'ncement. 'Vhile the gangrene spreads upwards, the part 
tlret attacked foils into the condition of a disorganized, black, and pultaceous 
1nns.;. The general symptom8 indicate from the first a state of extreme con
i;:titutionnl depres:::.ion. Death is almost inevitable in these cases, and follow:s 
~hortly nft~r the g:mgr<'nC h:is reach_ed ~he trunk i or i~ nrny' oc~ur at .an 
earlier penod, ns pointed out by Perrm, from gases entering the c1rculat10n 
nnd proving fatal, us \\hen air enters the \•eins in an operation. 
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Treatment o,f Lacerated mul Co11t1Med Wowtd.~.-Sm:tll portions nf the bo<!Y, 
especially of the face, even if entirely separated, ,,jJI occasionally rcumte 
when replaced and carefully supported; hrnce, ns a rule, all laccra~ed or 
partially detached flaps of ti:i,.;ue ~hould be gently (•leansed and readjusted, 
for e\·cn if sloughing eventually take place, the attempt to prcf:ervc the 
injured part will at least have been attended by no harm. Great caution 
should, however, be used in any case of lacerated or contllt'Cd wound n:s to 
the employment of sutures. These wound~ arc always followed hy a good 
deal of inflammation and consequent swcllinµ-, ancl if the part~ be clo~ely 
titched up, there will probably be so much tension as ~eriously to endanger 

the \·itality of the al read)' bruised and torn ti:;:mes. I am confident that I 
hn.ve seen extensive sloughing of integument, duC' quite as much to the over
zealous use of sutures, in these cases, as to the effects of the original injury. 
A few stitches may be proper, if the wound be large and there be much 
tendency to gitping; but it is best to rel~· chiefly upon the support tlflbrded 
by plaster and judicious bandaging. For lacrratcd wound~ without much 
contusion, e:-;pecially about the face, where the tbRues :tre \'et·y va~cular, colcl 
water, or glycerine and water, is an excellent primary <lrc::t'ing; it may be 
applied simply by wetting pieces of lint, or by irrigation. 'rheu the edges 
of the wound are contused as well a:S lacerated, warm drC'::sin~ are usually 
more grateful, and here warm water, or, still betler, diluted alcohol or 
diluted laudanum, answers a very good purpo::5e. Cotton-wool, dry earth, 
and the warm bath, arc recommended by their respective ach-ocatcs, as in 
the case of inci:-:ed wounds. Chloral in solution (gr. \·.-,5,j.) is recommended 
by'"· W. Keen, )fare See, and other surgeons. 'Vhen the slough is about 
to separate, poultices, especially those containing yeast or porter, may be 
advantageou;-;ly ~ub::tituted for the alcoholic dres:-:ing, to be replaced in 
turn, when thC' wound is fairly granulating, by lime-water or such other 
substance as the appearance of the part or the fancy of the surgeon may 
dictate. At each dre~sing, disinfectants, such as the preparations of chlorine, 
dilute carbolic acid, or the permanganate of potas:-1ium, should be freely used; 
the latter ageuL is that which I am myself in the habit of employing, and it 
is certainly the most elegant of all the preparations thn.t have been mentioned. 

A11ip1dation in J.;acerated and Contused JVowuls.-ln mauy of the wor:st 
cases of lacernted and contused wound, no treatment wil l avail, short of 
removal of the injured limb. Thus, if an arm or leg be entirely torn away, 
or if all the soft parts and bones be crushed together into :1 pulp-like mass, 
there can be no question as to the propriety of amputation. Those case5, 
however, in which the soft tissues are alone invoh·ed, the bones escaping 
injury, present more difficulty; there is a popular notion that cases of this 
kind do not require amputation; it is a mere flesh wound, it is said, and the 
surgeon ought to be able to cure it. I am well convinced, howeYer, that 
when the skin and muscles are extensively torn and separated, even if the 
bone be whole, ~specially in the lower extremity, amputation is more often 
neces.~ary than 1s commonly supposed. It must be remembered that the 
appearance of the skin often gives an imperfect idea of the amount of injury 
beneath; I have not unfrequently found the skin apparently healthy and 
uninjur~d, when by insinuating the finger beneath the surface, all the deeper
seated tissues, muscles, vessels, and nerves, were found pulpefied, as it were, 
~nclcrushed into an almost indistinguishable mass. If amputation be required, 
it .sh~uld be done as soon as sufficient reaction has occurred; the advantages 
of primary over scco111..lary amputation were ful ly considered in Chapter V., 
and need not be rcfrrred to l.1ere. If an attempt be made to save the limb, 
however, secondary amputation may become neC~$Sary from the occurrence 
of' hemorrhage, or from the onset of' one of the forms of gangrene described 
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on page 149. If the true lrmmwtic yangrene ~hould occur, amputation must 
bent once performed, though the chance::; of n successfu l i :;~ue are, it must 
be confC::sed, under these circu1rn;tances, very doubtful. It is, perhaps, 
~~nrcel~· neces~ar): ~o giYe the caution not. to be deceived. into amputating 
for a mere :-uperfic1al slough, an error which can be arn1ded by carefully 
watl'i1ing- the ca~e for a fow hourl", when, if mortification h1.we reallv taken 
plaCl', the occurrence of putrefactive chnngcs in the part will sufficiently 
clear up the diagno!".is. " ' hen nmputation is resorted to under these circum
stance,.:, it should be done at a point sufficiently removed from the seat of 
gan~rene, to avoid, if pm~::iible, the recurrence o·f di~ease in the stump. 

Bt11.«h-b1tm is a name used br ~Ir. Erich~en for the form of contused 
wound which h; produced by dOlent friction. It is frequently caused in 
mnnul~1cturing: dist;ict:s, by portions of the body being caught hy rapidly 
revolnng istrap:-; of leather or other material. Brush-burn mav yary in 
severit)' from a mere superfiC'ial nbrat::iiOn to ab:solutc destruction of· the Skiu 

~~~~.s~~{~~~~~~eti~.:~~fs~ev!~·~,s ~n~le1~{ 1;;~.~~~~,t~n~1l~r~;e~~ii~~t i~;~~n~~;~~)~~8;_ un+~~! 
part is. to be protected from the air, the separation of slough~ promoted by 
poultices, ete., and the rel"ultinf!,' ulcer treated on general principlt~. 

Guw4wt wowtd."I will form the subject of the next chapter. 

Antiseptic Treatment of Wounds.-Undcr the name of the "auti,>1eptic 
method," Prof: Lister, fonncrly of Edinburgh, but now of King's College, 
London, has urged the employment of carbolic or phenic acid as a dre&:;ing 
in surgical cases, and the practice bas, both in his hands and those of others, 
no doubt met with a large men~ure of success. At the samc time, other 
:5urgeons equally competent and careful, and who have endeanJred comd
entiously to carry out Prof. Lister's iustructiorn;, have utterly failed in ob
taining the promised resultEI, while results quite as good as those of Prof. 
Li:;ter's followers are obtained by surgeons who rely simply upon enforcing 
cleanliness and attending to the con!:it itulional hygienic cond ition of their 
patients, without adopting any exclusive mode of dressing. Other substances, 
such as boracic nnd sali cylic ncids, thymol, etc., have beeu also employed, 
but carbolic acid is upon the whole prefene<l by Prof. Lister himself,1 and 
by most of his disciples. The theory of the method is founded on the ob
servations of Pasteur, and supposes that animal decomposition is due to the 
presence of organic germs floating in the atmosphere, and carbolic acid is 
used on account of its known destructive effects upon low forms of organic life. 

To carry out the "antiseptic system" in dressing a wound or performing 
an operation, there are needed: two solutions of carbolic acid, one containing 
one part of the acid to forty of water, and the other one to twenty; an" atom
izer," or steam-spray apparatus 2 (Fig. 75), with a very large flame produced 
by burning the rnpor of alcohol-the solution of carbolic acid to be atomized 
containing one part to thirty, and being diluted by the steam to the strength 
of one to forty; :i "protecti\·e," consisting of oiled silk covered on both sides 
with copal Yarnish, und then with a mixture of dextriue starch and carbolic 
acid; "nnthseptic gauze," which is simply loose cotton-cloth thoroughly im
bued with a mixture of one part of carbolic acid, five of paraffine, and seven 
of common re!:!in ;5 l\Iackintosh cloth; drainage-tubes; carbolized si lk sutUI·es; 

1 In the B1-ifi~h Medical Journal for :.Uay 28, 1881, Prof. Lister is reported to have 
said that he had found the oil of eucalyptus to be" a perfect substitute for carbolic 
acid." 

2 Richardson, of Dublin, has devised n spray-apparatus to be worked by the foot. 
a Or, which )Jr. Lister bas since recommended, oil of eucalyptus, one part, dam

mar g!Jm 1 three part.s, and paraffine1 three parts. 
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and carbolized catgut ligaturc!:l, made by soaking catp;ut in a rnixt.ure of cnr-

~o!;~ ::il~l~e~~ ~~ei~i ~~· bc~1 ~:~:~~{~r:~i~;l ~~~~~~?~ 'b~~l~\ I~~~ ~1~·. it ;,~· ~c~~~s~~~ ul~:~~t~~ 
carbolic acid. All the in:-:tmments, sponge:;, clrainagc-tube::;, etc., to be used, 

F10. 7:j. 

"Atomixcr,"orstcam-sprayapparatus. 

must be kept lying in the 1-.tO solution of thei1cid; und if au instrument is 
laid down for an instant, it must be re-clipped before it is again employed. 

wa~~~~\~.i ~~~~:111~ 1~ ~~O 3s~l ~fi~~~ ~f~~~t~1 f~'l :~~i~~. t( ~: t8~;t ~~~I~ ~~~n t~~~~~~g~~~i 
wound, this i::.ol ution shou ld be not on ly applied to the surface,_ but shou ld also 
be carried into all the recesses of the wound.) The spray JS then made to 
play over the part, and kept in action until the whole operation is compl eted; 
if the surgeon's hands, or those of his assistants, pass beyond the limits of the 
spray, thry must be re-clipped in the 1-40 solution before again approaching 
the wound. All vessels are to be tied with the antiseptic catgut-ligatures, 
both ends of which are cut short, and the drainage-tubes are to be placed 
deeply in the wound and cut on an exact level with the su rface/ being held 
in place by mean:-: of pieces of carbolized silk. The wound having been closed 
with the antiseptic sutures(and adhesive plaster, if necessary), a small piece 
of the" protective," clipped in the 1-.tO solution, is applied, so as to protect 
the raw surface from the irritating effects of the remainder of the dressing. 
The wound is next covered with a layer of the 4< antiseptic gauze," clipped in 
the 1-40 solution, and there are then succesi::. ively superimposed six layers of' 
dry gauze, one of ~Iackintosh 1 an eighth layer of gauze, large enough to cover 
in all that have preceded, and finall y a. bandage of the same material. 'Vhen
ever the dressings are changed, this is to be clone under the spray, and special 
precaution is to be taken not to admit any uncarbolized air. The outer dress
ings arc not changed until the discharge has begun to soak through, while the 
inner dressings may in some cases be allowed to remain for weeks without 
renewal. 

AB has been already indicated, the alleged superiority of the "antiseptic 
method " cannot be said to have been as yet demonstrntecl. Prof. Lister, 
though repeatedly challenged to do so, has not thought proper to publish 
any detailed statist ical account of his results, and most of the reports which 
~:::r~l'~~l~~~=ioo!~f s~~~·~::.ii~::~ been accounts of isolated cases, or of the 

1 Ch.iene, of Edinb~rgh 1 employs .insteu.d of th~ ordinary drainage-tubes, hanks of 
carbohzed catgut, which net by cnpillnry absorption and are finally dissolved in the 
discharges .. l\CcEwe1~i of Glas.gow, empl oy~ decalcifi~ ch i.cken bones as drainnge
tubes, steeping them 1n a so lution of chromic or carbolic nc1d 1 and introducing them 
threaded with horsehair, which is withdrawn in a few days. 



PUNCTURED WOUNDS. 153 

tri~~~!~1rb;t~1;!1 ~d>:~!a~~o~~.e~·b:u~1~=~0:o t;o~:~a:~i!!~ek~~~~~~~~e~~s~~t~i1~8 '~I;~ 
plication; and such may doubtless be the cato:c. But it i:s obviou:s that any 
mode of treatment which ih so intricate and complicated as to elude the to:kill 
of ~uch excellent surgeons a~ have failed with the antiseptic drCt-:::'ing, is not 
likely e\'er to be adapted for general employment. 

P unctured W ounds.-These, as their name impliefl, are such wounds as 
are inflicted with the point, rather than with the edge, of n weupon. If the 
point be :;harp, the wound approaches i;:omewhat the character of au incised 
wound i if dull, the injury more reseruhles a contused wound. Punctured 
woundi-i are always painful, and are apt to be followed by a good deal of 
swelling ancl inflammation. If deep, and especially if the.v penetrate an im
portant cavity, they are attended by much risk to life. The form of punc
tured wound m~t frequently met with in civil pnictice is that produced by 
the common sewing-needle, which easily penetrates the fle~h. and thcu is 
broken off, the point remaining io the tissues. These wounds may be met 
with in any part of the body, but are, for obvious reasons., mo~t often found in 

~1J·~e:·l~l~~I~~ !~~~i u~~~~~· o~'0t~~eb~~~~f1;~·he ![.~~~f d~~f 1:~:1:i b~:, ~~c~:1~c c~;~1~~~~1i1~~ 
foreig-n body. It~ pot'ition can usually be detectecl, even if it cannot be i;:ccn, 
by a ~cn~atio1~ of limited resistance offered to the ~urgcou'~ fing-('t·s on careful 
palpation. Jf it be neCC::'~ary to cut down upon the needle (which operation 
mtiy be much facilitated by u:sing Esmarch's tube and bandage), the inci~ion 
should be made ~omewhat obliquely to the position of the fort'i~u body, ~o 
that it may be reached with suitable forceps a rihort clistaure Uc low the point 
at which it h; broken; it is occasionally more convenient to push the needle 
onward~, thuR making its point emerge by a counter-opening at alittledista11ce. 
If the case be not seen for some hours after the introduction of the needle, when 
swelliog has already occurred, or if unskilful efforts at extraction have only 
ser\'Ccl more deeply to imbed the foreign body, it is otlen impoi;:siblc for the 
surgeon to satisfy himself os to the position of the needle. In such cnse~ it is 
usually better to wait until the establishment of suppurat ion has dislod~t'd the 
foreign body, wheu it will gradually work its way towards the surface. 'l'he 
pre.>:.ence or absence of a needle might, in case of doubt, be dctermioed by the 
magnetic test of Mr. Marshall, holding a powerful magnet upon the pnrt for 
fifteen or twenty minutes, so as to influence the fragment, the prci;:cncc of 
which would then be revealed by the deflection of a polarized needle delicately 
suspended above it. Very serious consequences sometimes re!:lult from the 
prick of a needle i I have known necrosis of the entire shaft of the humerus, 
clue to a wound of the periosteum thus inflicted. After the rcmornl of the 
foreign body, cases of needle wound are to be treated on general principles. 
If an important part, such ns the knee-joint, is involved, entire rest and the 
local use of' dry cold will be particularly indicnted. 

Bayonet lround.~ form almost the only class of punctured wounds now met 
with in civilized warfare. They are very rare, only 143 cases being recorded 
in Circular No. 6, B. G. 0., 1865, compared with over 85,000 wounds of other 
description~; of these 143, only six proved fatal. Formerly, when duelling 
was very frequently resorted to by soldiers, the small-sword was the weapon 
usually "employed, and punctur('d wounds were thus constantly inflicted; they 
were treated by the drummers of the regiment, who sucked the part dry from 
blood, nod then n.pplied a piece of chewed paper or wet cloth to the wound, 
which frequently healed under this treatment in a remarkably short space of 
time. This mode of practice is said by Percy and Laurent to have origi
nated among the Romans (who employed suction as u remedy for poisone<I 
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wounds), and to have been introduced into military surgery hy Cato, who 
would not allow doctor::; in his army, disliking them becaui:.e they were u~ually 
of Grecian birth. 

Arrow 1Vounds are frequently met with on our western border in conflicts 
with the Indians. They are very serious injuries, being particularly fatal 
when they invoh·e the abdominal cavity. The following tables, taken from 
au excellent paper by Dr. J. H. Bill, in the American Journal of the Medical 
Sciences for October, 1862, show the relative fatality of arrow wounds in dif. 
ferent parts of the body, and the causes of death iu fatal cnses: 

ca.,,.ofdoa<h If J l! i] } J I J H ~J To<aL 

Numhec of ca~-.-. -;-I~-;--;- -;-1-;- -;- -;- [ -;;-~-
Dr. Otis has, io Circular No. 3, S. G. 0., 1871, published 83 additiooal 

cases of arrow wound, of which 26, including nearly all in which the great 
cavities of the body or the larger bones and joints were involved, proved fatal. 

The great danger in cases of arrow wound is, as shown by Dr. Bill, from 
the head of the weapon becoming detached from the shaft, and remaining in 
the wound as a foreign body of the worst description. Hence the importance 
of not hastily pulling the shaft away while leaving the head, and the equal 
importance of careful but persistent efforts to remove the latter. This may 
often be done by catching the head of the arrow in a strong wire loop, as 
recommended by Dr. Bill, or it may be sometimes better to make a counter
opeuiug, and in case of a chest wound, if necessary for this purpose, even to 
cut through the rib with a trephine. 

It is commonly believed that the Indian tribes make use of poisoned 
arrows; it would appear, however, from the reports of Dr. Bill and other 
army surgeons, that in reality this is very seldom done; I am, however, in· 
formed by Dr. Schell, who was stationed for some time at Fort Laramie, 
that it is the univerSlli custom to dip the arrows in blood, which is allowed to 
dry on them, and it is not improbable, therefore, that septic material may 
thus be occasionally inoculated through a wound. 

Tooth lVoun.ds.-Quite severe injuries are occasionally inflicted by bites, 

1 One of these perished from a gunshot wound. 
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ewn when tlll're is no e\·idence of the introduction of any morbid poi~on. 
Pmf. G!'O,.:-; ha., n]('t with cru:;e:<: in which great inflammation and ~offering 
followL•<I alm1.:inn:-; of the hand rccci,·ed in :Striking another person on the 
mouth, and I ha,·e my::-t•lf seen a bite of the thumb followed by fatal tetanu~. 

The trerdmf'nt of pi.mf'tured 'WOwtd.~ consIBts in the use of' sh1ple anodyne 
<lre .... .:inir,., and in the adoption of mean~ to prevent the lfcycJopment of ex· 
ce:' . .:in: inflammation. 

Poisoned Wounds.-Thc St.iny8 o.f In."ecl3 are seldom productive of serious 
<·on.;equcn<.'l':', in thi..; country at lea.it. In tropical climate::;, the in:::ects ap
pear to be more venomou:-;, and, according to the report::. of African and 
other traveller:-;, death not unfrequcntly results from :-;uc·h a. cau~c. EYen in 
thi.; part of the world, however, death, sometimc!i preceded by gangrene, has 
oct'a,..ionall.r re;-;ulted from the sting of a bee or the bite of a mosquito, prob· 
:tbly owing to idiosyncras.:.y on the part of the patient. The pain of a sting 
ma.\' he relieved by the application of spirit of' hartshom (aqua ammoniro) 1 

and the ~ub~eque11t inflammation :::hould be treated on general principles. 
811ftkf' Bitr.~ are often pmduct ivc of seriotL'5 symptoms, and not unfrequently 

of death. _\II :-;nake:o, however, arc not Yenomou8; and even in the ca~e of 
tho . ..:.c which arc known to be poi!-'onous, if' by the action of biting a few times 
the,· ha,·c exhau:-;tc<I their stock of venom 1 which in the instance of the rat· 
tlc .... ·uake is contained in a !-'mall pouch under the upper jaw), the wouncl.;; 
which they can then inffiet, until the venom re·accumulate:-;, may be no more 
seriou .. ..:. than other punctured wounds of ~imilar character~. 

The bite of the rattle,.;nake is usually attended with much pain, thou~h this 
i..., not always the case; there is sometimes free extemal bleeding, and always 
rapid intcr~tirial hemonhage, cam;iug great swellin~ of the affected part, 
which is usually one or other extremity. In cases which terminate unfiwor· 
ably, the ~welling rapidly ascends the limb, which is deeply discolored; vc~i· 
cations make their appearance, and the part falls into a gangrenous condi
tion. 1n favorable cases, the swelling and other local symptoms d isappear 
almo::;t as rapidly as they came. The constitutioual symptoms of rattlesuake 
poi~oning are those of extreme' prostration, the mind often remaining clear 
unt il within <l fow minutes of the fatal issue. Death may take place in a 
very ::;hort time (forty minutes on ly inn case reported by Dr. Shapleigh ), 
from the direct etfoct of the poi~on on the nervous system, or after the lapse 
of:::everal days or weeks, from cxtensi\•esloughing and suppuration resulting 
from the local injury. The coagulability of the blood appears to be much 
impaired by the cffbct of' the poison, this fact accounting for the great inter· 
8titial hemorrhage, and consequent swelling and discoloration. 

Vurious substances have been proposed as antidotes to snake poison, those 
which ha,·e attained most reputation being the ea.u de Luce (containing am
monia ), the Tanjore pill (of which arsenic i:" a principal ingTedient), Bibron's 

:~lc1~;;: )~~~~:;.i~~~~~a~~:· 1:~:~~~1~~~~~i~~tb,Yb~~~~~~;~,811~~i~c1e P!:~f.0Wl~~~o~~J: 
of' Australia, ha.-: proposed the direct injection into the veins of dilute aqua 
ammonire, and has reported several cases in which the treatment was followed 
by reeovery. The use of ammonia in this way might doubtless prove efli· 
cient as a cardiac stimulant, but the treatment has completely failed in the 
hands of Prof'. Fayrer, and there seems to ha\'e been a doubt as to the venom· 
ous nature of the snilkc;-;, in some of those cases in which success followed the 
use of the remedy. The hypodermic use of ammonia has been successfully 
re5orted to hy Dr. Hemple, in a ease of -~pider bite attended with grave 
symptom~, and hy Dr. Elder in four cases of poisoning by the bite of the 
copperhead or ,-ed i•iper. 



156 EFFECTS OF INJURIES IN GENEll.AL. 

There is no evidence of adrnntage from the use of any of the ~ntidotes 
above meutioued in case:-;ofrattle::;nake poisooino·; the remedy attributed to 
Prof: Bibron, which was highly esteemed a few ~ears ago, is now, I believe, 
abandoned e\•en br tho::e who ·most high Ir cxtoiled its virtue:-;. The treat
ment rccommende(l by Dr. R. \V. l\litchcli, who is one of the highe~t living 
authoritie~ on this $ubjcct, consists in the internal admini4ration of alcoholic 
st imulus, of course not pushed to the point of producing deep intoxication, 

~;/1tl~~e~1 ~,::~~ 1:;11f11~~:~~~e~h~ it1~1f~~f~1~~~~'c1t~1~e'\1~~~1c~1~~~r°~h~1 ~:~;~1~~i1~~~~:; 
ligature. The intermittent ligature consi~ts of a tourniquet applied above 
the injured part1 ~o as to interrupt the blood current, extept when momen
tarily relaxed by the su rgeon; by the use of this mcarn; n 1-'mnll portion of 
the vruom can be admitted at a time into the gencrnl circulation, and the 
enemy. as it were, met and fought in cletachment8. The wnrmth of' the bo<ly 
should he kept up to the normal standard , b.Y the u~e of external hent; and, 
:-hou lcl it be found impm:£ible to produce suffici<'nt stimulation through the 
stomach, the inhalation of the fumes of' warm alcohol 1 or even of cther1 might 
be resorted to. 

Fayrcr recommends in the treatment of wounds iuflictcd by the cobra, or 
by other poisonous :,;crpent::; of India1 the application of a ti!?'hi ligature, with 

~;::J~~;~~~~~~~i<~~~~~:~~~· ~;~~1~~:~1e~·~z~~~~~~r~~~·l;~c~1 1~~~·~o1~~i1~{~~:<~1~gfc~~~b1~n:~1~~~~ 
monia, and h.r the use of' external heat, galvanism, and perhaps the cold 
douche. Rhould the breathing foil, artificial respiration 8hould be resorted 
to, in hope th:\t life may be thus prolonged until elimiuation of' the poi::;on 
hm~ been effected. 

Bite,'< c!f Rabid .Animal."<, especially cats, dof,,rs, and, according to Drs. 
Janeway and " 'olf', skunks, sometimes prove fatal through the occurrence of 
Ifyrfrophobia. The pecul iar poison which produces this frightful aff€:ction 
appears to be communicated by means of the 8al inl , though whether it orig
inate iu that ~ecret i on or be merely mixed with it, coming from other struc
tures of the mouth, is uncertain. The proportion of cases of' hydrophobia to 
the number of persons bitten by dogs or other animal:; supposed to be mad, is 
very small , onl y 71 deaths from this affection having occu rred in London in 
twenty-nine yea rs, an an nua l average of less than 2!. After tbe reception 
of a. bite, the poison may remain latent for a Yn riable period, the limits of 
which ha\'C been placed at as short a time as ooe day, nod at nn illterval as 
long as forty years. The truth appears to be that the stage of incubation 
may vary from about four weeks to ele\·en month~, sometimes, howeYer, un
douhte<lly surpa8sing the latter limit. This difforenre is supposed, by l\Ir. 
For:oter, to depend on the part bitten, and the circumstances under which the 
bitC' i:::. received. If the face be the seat of injury, the period of latency will 
probably not exceed four or five weeks, and if the di8en:-e have not appeared 
in that time, the patient may be considered ~afo. 'Vhcn the hand is the 
part affected, the period of latency varies from fin~ weeks to a year; and 
when the clothes have been bitten through before the Kkiu is injured, ::everal 
yearl!l may clap:.:e before the development of' the <litc~\8e. An apparently au
tllC'ntic ra.-.:e ht1s been recently reported by Fereol, in which the period of iu-

f;1~::~~io;~i~~a~o t~~:~~n{~c~nh~~!·n~~r;1~~7:n)~~;~~~ in ,l!i:~ ~~~~l~t~~!c;~~ au~~~:~ 1~~1 1~:~{~3 
long before any manifi.>stntion~ of hydrophobia occur, nnd the inva!:\i1¥1n of the 
lat_tcr h1 often unatteuded by !oral symptoms, though occa~ionally shooting 
pt~1n:- aud twit.chi.ugs are felt a.t the seat of original injury. The development 
of h::clrophobm 1~. ueual.l:' prcce<led for s.om? day::; by a feeling of general 
malcu.~e, together with chil li::, flu~he::., nnd g1ddrneee:. The mm;t characteristic 
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:;pedal Rymptom~ of the dh-ense, nncl tho.:;e whirh ~r r. F or:;ter consider:; in 

;~;:i~\~V: ,;~~,~~.:~~~:f.t'.:~:ir.,~~~:;£~i~~r~i~~i.',~~t~~~~:f ~:~::!:~\~~:,:~;;: 
adilc1l a feeling of f!l'Cat nnxiety and a :seu:-0e of impcudiu~ clnnger, tof?:ether 
with lklu:!iou" altl·1·natiug with the \\ilde:;t delirium. There may bt• ~cneral 

~1,~1<11"(~~!~\~:J~:~>~1.~~c~!;~~~~1~~-~e~,1 ~~~ft~~ ~~,~~~~o~~~~r~~0if.cv1i~~ide::~~~~~e~·~·t~~~1~~~~;11~ 
mut·us nnd snlivu; hc1we the popular notion th:1t the patient bnrks and tries 
to hitr-. Hydrophobia ha~, until recent ly, been thouf!ht an i1wariahly fatal 
aflt'<:tion, but in:--tance:-; of reeon•ry under the hypodermic u:-0r of woorara 
luwe heeu lately recorded hy Offi.>nburg, Polli, and B. A. \\' at:-0on. Death 

~~::'.~ir~~~:/i~;,~;~,:~~:~~~~ :;~ ~;~~ 1:~~:~1t;i~~::~ii~:~:,':~~;{;~~~:7:.~~~!1~::· ;~~~ 
add that I wa~ t old by a. neg'l'O, who had been for many yen r:=; chief "dog-~ 
catl·hcr " in thi:-; dty, that he him~elf had been bitten mnny time:;. by dogs 
Ml~pccteil of being mail, and had never r:uffCred an~· unplea~ant ron:-0cquenccs, 
ha\'ing alway:-: Ut-;ecl this remedy. I am di:-;pn:-0ecl, hnwe\•er, to que:-0tion iwith 
:\lr. F or:;ter) \\·Ii ether either of thc~c plans j:-; rea lly productiyc of benefit; 
the in.1nicnse majority of bite~ will not be fol lowed by hydrophobia under 
any c1rtum:stancc~, nncl, on the other hand , hydrophobia. hM occurred eYNl 
afl(.•r frt.'e cxci:--ion of the injured part. DubouC, of Pau, :;u~gc~t ::; the rlaily 
:idmioi:"tration of' large do~c:-0 of bromide of pota)-:;ium during the whole 
period nf incubation. " Then tht• di..~ea~e orcur:-0, the patient mur-t be kept 
quiet in n darkened room. and free from all ~woiclahle source:-; of irritntion; 
his :-;t rcugth mu~t be ~upportecl by ~ u ch concentrated food and 1'timulus a~ 
can be takcu, or by nutritiou~ cuemata , while nn i<'e-bag ma~· he placed to 
the ~pine, as recommended by Dr. T odd aud ~[r. Erichsen, ancl the ,·iolence 
of the spn::'1m: rclic\·ed hy the inhalation of ether, or ni trite of amyl (Forhc~). 
or hy the U::'e of ln1·g-e doses of brnmide of pota~,.:ium. Boui:-0:3011 ~peak~ very 
fil\'ornhly of the rm ployment of' a !1ot-air b(lth. Dr. H ammond recommends 
the J >C ri'i~tent employment of n primary cu1Trnt of elcetricity, one pole being 
appli t•d to the head, and the othc1· to the foet. Hkinkwin, of ~\H'k, nch'i :-0c:-; 
trun~f'u~ion, and ('ulvC'r, of ,Jer:-0ry ('it,v, following a hint of .Jfajcndic':::, iu
tl':wcuous iujectin11:-; of :::;_dine ~ol u t i un:-;; bromide of pota::::-0ium, admini:-0terecl 
in thi.: manner, i:-0 rccommernled hy Duboue; a;.: nlrcnd~· mentioned. :-0e\·eral 
cur(':-; hn\·e bern n•cently reported from the nclmiui:-0tration of woorara, aucl 
other:-; ;\re ~a id t1t ha\'C been oht:1incd b~· inhalation.-; of ox:n~('ll :incl by the 
U:'l' of rhc mrmohromatc of camphor, nnd of C'a nnnbis inrlic-a. The only pol'5t-

~1\r:::~~~(1·1;e,:1.~H~'.1i·~:1~~·~('1~:.~;:~;; ~~ ~[~ .. 1ig~~'t1e1~?d'i·1~~~~~~,1)111 ~f\1~); 1~;~:~
1~~-1L~~·~db~~~ 

in (.•a:-0<::-; rccordccl In· Clifford Allhutt, Tfommoud. (~owers, and ('beadle, there 
\H'rc found deeide(I C'hangt.·~ in the mrclulla, !'l.pinal cord. and other nen·c 

~~~;:~ii;,;I~~~~~fu~~~j):;J~f ][\~}'.?~~~~ 
tht· ki<lnl')'t<, hy ('oat~. of (Ha.-;g-ow. 

ho
1

,,~ 1~~r~ 1:~~~~~~i1~~t~~ ~1ii<~~fet~~~i~f 1~1~~u~~~:~ 1b.~0~1~ i1~e~~~esch~;:~f;~~11~~b~~' ~;:t 
di~l'IN.', but may be met with in any ca,c:; in which there htH bccu ~rctll cerebra l ex
citC'mcnt. 
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fu~it~~~~:~f J~@l~~i~~~~~,~~;;1~] 
Collis, of Dublin , who died from the cflCcts of a slight wound retei\'CXI in 
excising an upper jaw. A cut received in <fo•sectiu~ or in operating- m:ty ll('t 
mercl;· as any other wotmd, producing an inflammator.r condit ion1 whi<·h "ill 
of cou1"l'c be af!gravatcd if the person be in a depre~sed btate of health wlll'n 
the injury is inflicted. Under such circu mist:rnces, the wounded part" ill 
swell, becoming hot and painful, and the neighboring lymphat ics will prohn
bly become involved, with cnlarp:cmentof'thc axillary g lands, nnd a condition 
of genera l febrile di:Sturhancc. The inflammation nrny end in resol ution, or 
may run on to suppuration, pursuing very much the s::tml' cou r~c as a ;:cvcrc 
whitlow. In other cases there is a positive inoculation of septic material, 
fo1lowed hy diffuse cellulnr inflammation, or by phlegmonous erysipe lni-, in· 
volviug a considerable part of the body, and attended by extensive ~uppura· 
tion, and pcrlrnps sloughin7; the µ-cncral symptoms rtrC' those of extreme 
depre~~ion, nnd the patient dies of pyremia or :"eptitremhl, or reco\'Crti a her a 
long- and tedious convu l c~cen ce, "ith hi10 health, perhaps. permanently im· 
paired. The firF't symptom of thb more serious form of the affection is mmally 
a sma ll ve:-iclc, which :lppear:0; at the ~c:lt of the injury , :-ometirnc'~ within 
twcke hour:o, but usually on the second or third day. 

If a wound is receivei.l in cfo:.~cctin~, it i ~ proper io tie n ligature nrouncl 
the part to encou rage blccdinµ- , and to w:t10h thC' wound thoroup;hly with i-oap 
nnd water; after wh ich suct ion F'hould be prac:ti:•ed, pro\·idrd that there ht' 
no abraRion about th t' mouth. The benefit of cauterization in thei:;e ca;o;c:;;; i~ 
~omewhat doubtful. but if it be thouµ-ht proper to employ it, stronµ- nitric 
acid or tht' ac:id nitrate of mc>rc:ury will probably prove the best agent. If, 
in spite of'the:oc precautionary measures, the wound f! ivc further trouble, the 

~r·~~ ~i~~;:Ic 1~1~l~ ,~·1~1It~~.~~~f~~~~~nt~" 1~I~t ;,'.~~1£11~~i11c~:c;!~~e<~;~1;:,;l~f :;1~(' ~~~:~:~~~i 
on general principles, poultices or other soothing application~ being made to 
the injured pa rt , and la xati\·es and d iaphoret ics admini!'tcred internally. In 
the more serious form, in which there i:;;; eY idcnce of blood·poisoniug, more 
acti\·e measure~ must be adopted : the vesicle and adj:ic·ent parts should be 
freely incised , :ind the wound wa:;hcd with diluted tincture of iodine. Ano· 
dyne fomentations may be then applied, and th e st rength of the patiC'nt must 
be kept up b~· the free UF'e of st imulants and food, with quinia 1 cam phor, and 
ammonia. If absces.5es form, thev shou ld be opened as soon as fluctuation 
is detected. The proportion of recoveriC's from this fo rm of the affection is 
stated ~y Traver;::; to be but one in seven: if the case terminate favorably, 
the patient shou ld he sen t as soon as pos;-;iblc to the country, to recruit his 
shattered health by change of air and scene. 
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CII.A.PTER VIII. 

GU:\'SIIOT WOUXDS. 

IT is not my intention 1 nor, indeed, would it be po::,sible, within the limits 

of this chapter. to attempt a full de~cription of gun ~hot injurie~, and of their 

mode:--. of treatment. American surgeons bavc had ample opportunit ies for the 
1-tudy of this clas:-; of injurie~ duriu~ the last twenty years-more ample, it is 
to be hoped, than will again be aflbrded for a very lonp; period; still, injuries 

from firearms are often enough met with in c ivil practice to render it impor

tant for every surgeon to be familiar with their more prominent foaturc:-1 and 

peculiarities, and to be prepared to perform any of the operations which 
their treatment especially demands. 

Characters of Gunshot Wounds.-These vary according to the nature of 

the projectile by which the wound if"- inflicted, and the force with which it 
produces its effect. The momentum of a gunshot projectile is an important 

matter for the surgeon's con~idcration. This depends upon two factors
the mass or weight of the projectile, ancl the \'elocity which it possel'.ises at 

the moment of ::-triking the body; thus, if a cannon-ball and a musket-ball, 

moving with the same velocity, str ike at the same moment, the cannon-ball, 

from it~ ~reatcr mass, will luwc a greater momentum, and will produce the 

greater injury .• \_ charge of powder alone, without any ball, or the wadding 

of the gun. if the latter be fired at short range, nrny produce a serious or 

CYen fatal injury, the g reat velocity making up for the sl ight mass. 

A char~e of ·"'lllftll shof, if the gun be discharged in close proximity to the 

person struck, may enter the body en ma.<:.~e. as it were, and produce a larg-e, 

ragged wound; or if the hand be struck, as occasionally happens to sports
men from the premature dischnrge of a fowling-piece, may ab:5olutely blow 

off' a portion of the member as effoctually as would be done by a piece of 

::;helJ or a round shot, fired at a g reater distance. w·hen small shot scatter 
before they ::)trike, they produce slighter wounds, though even then a single 

shot may destroy the eye, or cau~e fatal hemorrhage by wounding a large 

nrterv or \'Cin. 

Btillet woundB ha,·e increased greatly in seyerity since the introduction of 

rifted mu~kets and of conoidal b1.dls. The old round musket·ball 1 fired 

from a. smooth bore, produced a comparati vely sligh t wound i thus I have on 

SC'Yeral occa:;:ions seen patirnts who had what might be called 11 button-hole 

fractures" of the tibia, caused in this way: simply n. round aperture in the 

~1~~~~~ t:~~eb1~:~:b,t 1b~,~~~l~~)i1~1~t:11~~~>\~~f~1~~'g~ 1~~~o~noe~~~~:~ T~~,~~a~Y~~P~rtl!~ 
soft til!'Sues. The peculiar ~hape of the modern conoi<lal ball causes it to meet 

with much less resbtance from the air, while the spiral rotatory motion which 

is imparted to it by the grooves of the modern rifled firearm enables it to re

tain much more of its initial nlocitv, and thus to strike with much greater 

momentum than the old form of mUsket-ball; moreover, from its centre of 

1? ravity not coinciding with its centre of figure, in its passage through the air 

it Mquires a. peculiar dip, causing it to str ike obliquely, making a large 

wound, ploughing and tearing up the soft parts, and splintering the bones 

in all directions. Thus, it is not uncommon for a long bone, such as the 
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tibia or humC'rus, when :->truck by a conoidal hall, to be Fiplintere<I and ~plit 
both upwards ;rnd downward:', lo the epiphyi:;eal line1'.', or enn in to the ad
joining articulations.1 

Round shot or cruwon-brdl.", unless moYing with very slig-ht ,·elnrity, are 
apt to tear off an entire limb, or whate\'er part of' the body they ma)' happen 
to~trike; ev('n when almost spent, and rolling alon~ the ground with no more 
apparent force than a ten-pin ball, they are capable of produC'in~ most 
frightfol injurie;3, as it is said foo]hardy sold ier~ have occal"ionally learnt to 
their co~t, in attempting to stop such a spent ball with the foot. The rca::.on is 
obvious: though the velocity is slight, the mass and, therefore, the momentum 

~~:i:1~:J1;::~!·pc ~1Ju~~~~-~~~tt~~ ~~~w~1~f!p:1::~;~~~:'"?[il~1~h~~:~11'.t~\~·~l~a~~~ 
bones, muscles, ves::sels, and nerves, may be frightfi1lly tom or completely pul
pefied. Ruch are the injuries which used to be attributed to the effects of 
the wincl of a. ball, passing close to, but apparently not com ing in contact 
with, the pCr:iOl1 wounded. These injuries are apt to be followed by gan
grene, which often seems to be clue to rupture of the main artery, nt a point 
higher than the t'Cat of apparent lesion. . . . . . 

l3ltell wo1nul8 arc among the most fatal Ill.Junes met with Ill modern war
fare. Tht' explo:-ion of a ::.ingle shell may kill or mortnlly wound quite a 
number of persons; the injuries most analogous to these which arc met with 
in ci,·il life, are .::;uch as are produced by accicknts in hlusting a1~d mining-, 
portion~ of metal or stone, or splinters of wood, being hurled v10lently by 
the force of the explosion agaim:t the by~tanclers, and often inflicting most 
serious and even fatal lacerations. 

Nature of Gunshot Wounds.-In whatever way inflicted, gunshot wounds 
partake of the nature of contused wounds, and are often, as we have i::.een, 
attended by great laceration, while in certain cai::.e:-11 especiall y in the slighter 
forms of ~hell wound, the soft parts may be spli t to some distance from the 
point of contact of the projectile, and in these cni::cs a portion at least of 
the wound may be cleau cut, and approach therefore to the nature of an 
incised wound. \Vhatever part is, however, directly touched by the ball, is 
almost invariably so contused as to be deprived of vitnlity, :md hence it may 
be laid down as an axiom, which holds good in this p:utof tlie world at least, 
that every f!Un~hot wound must of necessity he followed hy more or less 
sloughing. Indeed it is often said that every portion of the track of a ball 
mu.:<t :-:louf!h, and that in the case, for instance, of n perforating lie:h wound 
of the extremities, a tubular slough will be separated, repr1::-:cnting exactly 
the eour;-;l' of the hall. I belieYe, howe,·er, that thi~ rule i=- not invariable; 

~fiet if,~r~l~l ·~r ,1:r)1~~c~f ~1~:; i~~~ i '~~1;t;~·3;:.~. ~l~c ;:~::)~(.~:~::: i ()~:~~~~~oo~~ ~~~·r;~~:~~~li 
perforating: flC'.:<h wounds thus pro<lucc>d, in which, although undoubtedly 
both the ap(·rtures of entrance and of exit sloughed, th<' deep pnrts of the 
wound appaH·ntly llC'al<'d without the oecu1Ten(·e of slou,rrhing; and to sup-

~t~h~1~~~:~:~!1 '~~~~~t ,;~~a~:,~-~~~; ~~1~~!r~~t ttl~ ~11:.~;~~'.'~~::.~~~!0~ftl;~~~,~~!~~~ 
into a subcutaneous injury, placing it t hus inn condition which, n:- we know, 
will allow of great laeeratiou without inc>,·itahlc lo~s of vitality. The 
sloughing of gun~hot wounds is not due, a~ was formerly ~upposC'fi, to any 

1 Prof ~liddleton .'Michcl, of Charleston, nrn.intilim; lhnt the ::.plinlering caused by 
the conoidnl bullet 1s less than is commonly suppo~ed 1 nnd that when fired al shol'L 
rnng-e i~ produce~ compa.ratively little injury, its destructive effects being inversely 
proport1011tlle to its "eloc1ty. 
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poisonous qunlitic::-i of the projectile, nor to it:~ temperature/ nor to any 
fonded dc•n·lopnwnt of' electridty, but simply to the exce::::;ive degree of 
contusion inflietrd by the ball, whieh, though usually of small mass, strikes 
with great momentum. 

W ounds of Entrance and Exit.-)fo::'t gunshot wounds have two apertures, 
one where the hall came in~ and the other where it went out. If there be 
but one wound, it iR 1u·imd:/(tti(' eyidenc:e that the ball has lodged and re
maim:: in the partj thouµ:h more rarely a spent ball may drop out by the 
s11ne opening as that by which it entered, or striking some prominent part, 
as the larynx or a rib, may be deflected from its course, and, re~traine<l by 
the cla::;ticity of the skin, may make a complete circuit around the che:st or 
nt'ck, u:s the ca~c may be, coming out at last at the i:;umc point tlt whic:h it 
went in. \\'ell-nttcisted illur:.trat ions of thc~e ::::tatcmenti:; may be fo und in 
works on military i<urgery. On the other hand, the existence of two wounds 
is not po~itivc evidence that there is no balJ in the part; for a ball mny split 
on tl rid[!C of hone or other projeeting object, one portion pa~::;ing out aod 
making an aperture of exit, while the other lodges; or, which come:5 to 
the same thing, two balls may enter at one opening, one pa~l'ing out and 
the other remai11i11µ:. Again, there may be more than two wound~. I had 
under my care, after the battle of Antietam, a Confederate soldier who had 
three wound:-; in the ne~hy part of the thigh; they were all in a line, i-Uper
fic:illl iiC'.-.h wound:-:, nlmo:'t identical in appearance, and with nearly equal 
intcn·als between them. EiLher two balls had entered together, and, sepa
rating in the ti~ues, had come out by different aperture~. or, whieh from the 
po:--ition of the wounds ~cemed mnre probable, two halb had entered by dis· 
tintt openin~, and, meeting in the limb, had come out together. Not un
frequently a ball perforatc:5 both lowerextremitie~. thus making- four wounds, 
and I have even seen fh·e wound!:', evident ly made by the ::iHllle ball. Thus, 
I remember a soldier who Imel appareutiy been sfruek by a. hall pa:--::iug 
obliquely upwards, while his arm was flexed at the elbow and somewhat 
elcYutcd; the ball had grnzed the forearm, perforated the upper arm (just 
m~ing the brach ia I artery), and t hen entered the che::;t, superfic:ial ly wound
ing the lungs, and ultimately emerg ing below t he sc:a.pula. 

The apertures of entrance and exit present somewhatdiflbrent appearances; 
thei::e were better mnrkecl when round balls were in common use than fit the 
pre!;ent time, when g-unshot wounds are usually inflicted by conoidn l bullet:::. 
Tbe l'ntnrnce wound i8 u:mnlly smaller than tbat of exit, t111d 1 inc.Iced, from 
the cl:t::iticity of the skin, often. appears smaller than the ball" hic·h made it; 

rf ";~;~'~.~:;;l;~~:'.~!;E~~~~f :~::.~~;:;,:;~:k}~::;:;1~~ei:~t~~~~,r:~:!'.S~l]i~~~~:1~1::~,~~~ 
~1~~.~~; 1i)r~~~~~~: 1\1~~~-~:::1~;~~:~~1~e~~,a~1~~n~ '~~~Ycl~ 1 ~1:1:;~£~1~ol;~~:~~t~~;f~t:•,~~d~~;d 
velocity of th<' projectile at the moment of exit, the diminished degree of 
re~i::itanl'e ufH.'red by the i-oft parts, which at tbe point of exit are unsupported, 
and therefore more liable to laceration, and the nctual increnl'e in hulk of 
the projectile from carrying portions of tis:::ue before it-a ~imilar cxplana-

1 Uagenbach, ~ocin, und Bnsc:h 1 however, have Jntely adduced experimental proofs 
to <>hllw that. bulls in p1t~<>ing through the tissues of the body undergo an actual in -

cr~";,~.0~kt::~~:a;~~~:~~~~:e~~~!(;~'~~~~~c1i1ar:i\~!1:l~:~i~~o~f l~:~~~~J~j~~~il:e~ pistol ball 
tl1ruugh the ear, thus producing 11 fatal injur_v without any wound which could be 
recog-nb~ed during life i und a enrious cMe occurred during our late war, in which 
an olliccr wn<:. mortally wounded tlirouglt the anus. 

11 
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tion to that given by ~Ir. Teevan for the larger :-;ize of the exit than of the 
entrance wound in cn~es of punctured fracture of the ::;kull. 

The statement above given may be considered as gcncrally1 though not 
invariably, correct; thus, it iio catiy to under~tand how a conoidal hnll, strik
ing with its long axis corretiponcling to the surfi1cc, might make a large and 
ragged wound, and, undergoing partial rotation from the resbtance of the 
tissues, might emerge point forwards, thus making the exit wound smaller 
and more regular than that of entrance. Again, the distinctive appC'urances 
of the apertures may be obliterated, or their characters rcYersecl, by the proc
C!;~Cs of sloughing and suppuration. There is most sloughing at the point of 
entrance, for here the thomcntum of the projectile was greatest, and hence, 
in lhe sub:-:cquent stages of' a gunshot wound, the aperture of exit may be 
absolutely smaller than that by which the ball entered. 

Direction of Ball.-The direction taken by a ball in traversing :1 part is 
usually in a straight line from aperture to aperture. To this ru le there are, 
as already stated, exceptions, from deflection of the ba11 by means of a ridge 
of bone, tendon, fascia, etc. Still, the rule holds good in the immense ma
jority of cases, and the surgeon may often derive valuable information by 
bearing it in mind i thus, it has happened that in cases of secondary hemor
rhage it has been impossible to discover the source of bleeding, till by placing 
the patient in the exact position which he occupied when shot, and looking 
along the line which the ball must have taken, it has become obvious that a 
certain vessel "·as in the way of being wounded, and the proper point for the 
application of a ligature has heen thus made at once evident. A familiar 
irn;tance of the value in another respect of this mode of examination, is that 
wh ich occurred to Sir Astley Cooper, who, by resorting to this plan in a case 
of murder, determined that the fatal ~hot could only have been fired by the 
left hand, a point of circumstantial evidence which eventually led to the 
detection and conviction of the criminal. 

Symptoms of Gunshot Wounds.-The symptoms of gunshot wounds vary 
with the part affected, the nature of' the missile, and other circumstances. 
The amount of shock is, according to Drs . .Mitchell, 1\Io1·ehouse, and Keen, 
apt to he greater in wounds about the upper third of the body than in other 
parts. The attitude assumed by the person shot, immediately on receipt of 
the wound, varies with the locality of the latter; a man shot in the head 
usually falls forwards, while one shot about the shoulder often involuntarily 
turns round, making a half' revolution, or a complete or even two revolutions, 
before falling. The first stage of shock may be very evanescent, the patient 
when first seen being in a state of wild excitement, delirious, or even 
maniacal; this is said to be particularly noticeable in wounds :.>~bout the 
gen ital organs. The behavior of men when shot in battle is influenced by 
a variety of cfrcumstances; thus, marked differences have been obsened in 
accordance with the race of the person wounded. The Anglo-Saxon is usually 
calm and philosophical i the Celt sometimes gay and merry, and at other times 
depressed and gloomy; the Teuton phlegmatic. The uegro soldiers during 
our late war were, according to the te."itimony of Dr. Brinton and other army 
S~lr~eons, the most ratient :me~ enduring of all our wounded j another pecu
liarity was that, wh ile the white troops of all races almost invariably threw 
a~vay their 1~uske~s wh.eu shot, the negro. soldier as regularly brought 
his mto hospital with hun, and was not satisfied to have it taken from his 
sight . 

. The_pain of gl~JJsh.ot wounds is sometimes very sl ight; indeed, in the heat 
of action, a soldier ts often unaware that he is wounded tiH he feels the 
trickling of blood, or sees its staiu upon his clothes. Wh~n the shot is felt, 
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the i-en:--ntim1 i:". variou~ly dc:"cribed a~ that of a blow from n cane or sharp 

~~:~~: ~~J1~~n 1 '1~1:::~~~~r~t1~t~l:--e~1~!1 t;~\·~l\!~~~t1:::~e3~~ ~~o~~l~~!~~~~~;~'1:~\~~in ~~t;;.).~~ 
to other and O<'tas.i.ionally for different parts of the body; in other ca._ .. e~ a 

~;:~i,i.::~·,~~;1~;~:::f~~
1

·~~~~~:'.~fa:~:~:t
0

~r2E~1.~::.;~::.?.~~~,:~,.~~i~~~t;· 1~~~~,~~i:,.~~ 
P1·imruy he111ord1r1gP, contrary to what might be supposed, is not a promi

nent ~ymptom of gun::">hot wounds, but, when it doe::; occur to any great extent, 
u~mtlly• proves almo:"t instantly fatal. Enn when.a limb is carried off by 
a ~hell or round shot, the peculiar way in which the ves~els are torn ai;uuder 
allom; contraction and ret raction to occur, and there is much le:o::A bleeding 
than would be anticipated. In ball wounds of the extremitic::i

1 
the natural 

elasticity aml re:s ilicncy of the VC5:-"els seem to enab le them to elude the pro
jectile, and we often find the track of a wound apparently crossi11g directly 
the Jinc of a main artery which yet has entirely c;:;caped injury. In othCr 
ca~es, as in wound:; of the lung1 there is a sudden gush of blood, which 
inclucc.s fainting, and before the patient recovers consciousnc::<S, a clot forms, 
and the bleeding may not be renewed. H ence, death from hemorrhage ou 
the battle-field is a rarer occurrence than is genern lly ::;uppm=ed; the cases 
which do prove fatal in this way, are usually those of wound of the heart 
it .. elf, nr of one of the large internal arteries, such as the aorta or pulmo
nary arterv, or of wound at the root of the neck, where arterial retrac
tion- ancl cOntmc·tion cannot occur, and where the condition may be addi
tionally complicated by the entrance of air into the great vci1]~ in that 
::;ituation . 

The 8eromlai·y .'(ymptom.~ of gunshot wound~ do not materially diffor from 
tho:"e of other laceratrd and contu::.ed wounds of the t:ame ::.everity. Thrre 
is always a good deal of inflammation, with perha.p:; more :-;welli1ig than in 
oi·dinary contused wounds, attended by const itutional disturb:Ulee, f{.>,·er, and 
perhap:o; traumatic delirium. The slough begins to separate about the sixth 
day; und, when it has en tirely come away, the extent of deRtruction is often 
found to be much greater than was at first supposed. During the whole 
period of separation of the slough, there is great ri~k of .~ceondai·y hemor
rl11tge; this usually takes pince from the tenth to the fifteenth day, though it 
llliW occur a!". ea.riv as thl' fifth or as late as the thirtieth. Hecondn1-r hemor
rh~lge may, of coui·:-c, he caused at a still Jatcr period by .'Some acc::idental cir
cum::tance, !:it1ch as the puncture of a large artery by a ~picula of necrosed 
bone, as in a ca::.e recorded hy' Dr. Chi:5olm, in which blcccling _occ urred on 
the :~28th clny, or in the :st ill more remarkable ca::;e recorded by Dr. William 
Hunt, in which fatal secondary hemorrhage similarly occurred nenrly three 
yenr:< after receipt of the injury~, which was not, however, in this instance, a 
gmbhot wound. E,.y.'(ipelro~., pymmia, /w.<tpital gangtene, and tetmna:, ma.y 
each prove n en.use of death after gunshot iujury, but do not, under such 
circum1<tances, present any different phenomena from those which they 
exh ibit when occurring after the lesions met with in civil life. 

Treatment of Gunshot Wounds.-All gunshot injuries may he divided, 
ns regards thC' question of treatment, into those which do, and those which 
do not, require amputation or excision. The latter clivi~iou is by far the 
more numerous, embracing most of those which are known as flesh wounds, 
togdhcr with nil of the more serious class of penetrating wounds of the great 
cavities of the hody. Thus, there were regi:-;tered at the office of the Sur
geon-General U. 8. A., up to Sept. 30, 1865, only 8825 gun<hot fractures of 
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the extremities, as compared with -t6,400 simple fle:::h wounds of the snme 
parts. The immediate indication~ for treatmt'nt, in :l case of gunshot wouucl 
in which the question of operati\·e interforenc:c does not arise, arc three in 
number, viz., (1 ) to promote reaction, (2 ) to nrrcst hemorrhage, and {3) to 
remove all foreign bodies. The first point ha!:i already been sufticieutly ('On
siclercd in previous chapter::;, nud need not be aµ-ain referred to . 

.Fiemonlwge.-"'ith regard to the aNC8l qf hfmO~Tha9e, from what was 
~a id abo,·e it will be !'Ccn that there are c·ompnratively few cases in whid1 
the :::urgeon hai'i the opportunity to treat primary bleeding. Of O\'el' 17 ,000 

operation~ tabulated in Circular :No. 6, S. G. 0., 18(:);), there 
Frn. 76. were hut 404 ligations of arterie:::, and most of tbe:"e were for 

secondary, not primary, hemorrhage. Rtill, cases are occasion
ally met with in which patients die from avoidable bleeding on 
the field of battle, as ii; said to have happeued in the case of a 
distinguished officer in the Confedernte service, who bled to 
death from a wound of the po!:iterior tibial artery, and whobe 
life might not improhably have been saved by prompt ligation 
of the wounded vesseJ. For temporary control of the bleeding 

;:~~~!°f~et~~:l::~g:l~~1 ;~1~ ~~? t~~~c ~~~~:~1~1~i ~~~\~~~\1iu~~{n~l~:~:~'\h~~;~ 
:2.5 ), twisting the knot with a drum-stick or the handle of a 
sword. H has been recommended to distribute field tourniquets 
to soldiers on the eve of a battle, with inf'tructioms for their use; 
but it is the general opinion of military su rgeons, that the cases 
of serious primt1ry hemorrhage are really so rare, and the risk 
of produdng injurious venous congest ion by the improper U!'!e of 
the tourniquet so great, as to render the distribution of these 
instruments among troops more apt to be productive of harm 
than of benefit. 

Suppose a surgeon ~o find a man who has evidently lost a 
great deal of blood, with a deep wound filled by a recent clot 
which has for the moment checked the hemorrhage, what course 
should be pursued? If the wound were in a situation in which 
it would be difficult or even impo$sible to apply a ligature, as in 
the chest or abdomen, there can be no question that the proper 
course would be to allow the clot to remain, in hope that under 
its protection the wounded vessel would cl<,se br the natural 
processe~ which will be considered hereafter; arid even if the 

Nelaton's wound were in one of the extremities, it would prohahly be rip;ht 
probe to wait until full reaction had occurred before runuing the ri5k 

of provoking fresh bleeding by hnndling the wound. If~ on the 
other hand, the wounded vessel were in an easily accessible f: ituation, and 
the patient not much exhausted, it would be better to remo,·e the clot as 
any other foreign body, and apply the proper treatment directly to the 
wounded artery. 

Removal of Foreign Bodies.-Bleeding having ceased, and t he patient 

!11~~·l:;1,~:~:e~~g t~u~~!~~~~\1t~ f~~:t~1~b~;;ii:t:i~t;~~ b~1~~1ff ,~.~~~~\t1~1~r~!~~<l 
out, and any portion of wadding, clothing, etc., that may hase entered the 
wound. The finµ:er conl:'titutes the best probe for aJJ parts within its reach, 
but for exploration of the deeper portions of the wound, variou~ bullct·probes 
~my be emp~oyed: 1..Ydaton'."j r·obe differs from the ordinal'y form of the 
mstru~ent, rn bemg capped with unglazed porcelain, which, by 1·ctciving a 
metallic streak, :.:urcly indicatet:i the }WCf:Cnce of a leaden ball, if the latter 
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come in contact with it.1 It wa~ by means of thi:::i probe that the eminent 
J-'rl'nrh surgeon, who:"e name it be.11-s, was enabled to demonstrate the pres
ence of a ball in the wound of the celebrated Italian General, Garibaldi. 
Longmore speaks favorably of Lecompte's "?ifylet-pince," or" probe-nipper,'i," 
by which the su rgeon C'an withdraw a minute portion of the foreign body 
for examination. CulbNtson, of Ohio, has devised a 'llleerschamn probe 
which ~erves the purpose of Nelaton's instrument, and is besides provided 
with a roughened su rface to catch and withdraw filaments of clothing, etc., 

:Fm. 77. 

Bul\ct-force1>5, 

whil'h may be in the wound. Electric probes, containing two insulated 
wi1·es, have been devised by Favre, of l\Iarseilles, and oth er~, for the detec
tion of balls, the effect of the metallic contact being to complete the circuit1 

and thus indicate the nature of the foreig-n body. Dr. Bill has invented 
an ingenious mrtgnetic probe, employing 'the a.uciicnt of a telephone as an 
indicator. An older in~trument is the drmn or l'el'el'berating iuobc of 
L1E:-;trange, an lri:;;h ~lll'l-!'eon, which is pro\·ided with a small ~ounding
board to indic:1te to the ea r the nature of the body blruck. Deneux suggc:--t:5 
the u:'e of a probe ca rr.''ing a mass of charpie clipped in dilute acetic nrid; 
by contact with the ball the acetate of lead is formed, and the presence of 

Fw. 78. 

=====lf!l:'.J 

the metal may then be <lemoustmted by meanll of :-;uitahle reagents. Uhler, 
of jforylnnd , injects dilute acetic or dilute nitl'ie acirl. ancl then tests the in
jected fluid for b1d and iron re~pectiYely.2 If the cour~e of the ball be Yery 
cin:uitou)o<, advantage may be dcri,·ed from the u,.,e ofjfo.tible probe.~, ~uch as 
tho:"c of Hayre, Steel, Rurazin, and other surgeon~. For the e.itraction of 
hall~, forecp~ ofvariou~ kinds may be employed, or if the ball be imbcdded 
in boar. it may ::ometime.-; be removed b.'· the tin:fond, or screw extractor 
(Fig. 7Xii while if" superficial, it may often be readily turned out with a 
$Coop, or with the extrcmit)· of an ordinary groo\·ed director. In other 

1 Dr. Jlighl\way 1 of Cincinnl\li, is said to have employed for this purpose1 during 
the J[cxic1ul war, the stem of a ch\y tobacco pipe. 

2 The same surgeon su~l.\'e!'t..s that the presence of a splinter of wood might be recog
nized by detecting tannic acUl in the discharges. 
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cases, again, a ball is most com·eniently reached by means of a counter· 
openinf!. Beside the information atfordcd by the fi nger or probe a~ to the 

k:~e;~~:~c~g: n~~ pt~8it~~n c~:~c{f [i~i1~~F~1~!e1~;<~~111~J~ ~~~~7',~'l~~\1~ i ~1 ~1t~~~~j~ 1b~'!! t~~ab'~: 
been injured, as to the extent of its comminution. The i;;plinte1'S of hone 
produced by guusJ1ot injuries were chl~sified h~· Dupuytren into primary, 
secondary, and tertiary splin ters or sequcstra. The p1'inrnry are ~uch ms are 
entirely detached, and should be immediately extracted, as they will other· 
wise produce irritation. acting as fore ign bodies; the .'.Jeco11da1·y sequc~tra. are 
partially detached, and if very loose should be removed, but if pretty firm 
may be pushed back into place; the tutirll'y should alway:.:. be preserved, ru) 

their vitality i ~ not much impaired, and they serye a mo::;t useful purpOt'C in 
assisting recovery by strengthening the ncw·formed callus. 

etc~,~~~:i~K~;~~~1 ep'1~~~~~~1sb~~0~.:::~~~ rrl~\,~~ f~:.-:~~1;~r!~e~1:~:~ ~~~~'.~tl~:.~i 
custom to enlarge gunshot wounds with the knife, and this practice, under 
the name of' debridement, is still pursued by many European surgeon:-;. It is 
doubtlc5:-:; useful in some cases, when there is much swelling, especially in the 
suppurative stage, to make more or leS:S free incisions to relieve exce~sive 
teusion, just as ·would be done in the case of any other wound, h1 which the 
original opening did not give sufficient Vf'Dt; but in the immense majority 
of cases of gunshot injury this treatment is not at all necessary. 

Guu:;hot wounds are to be treated on the ordinary principles which guide 
the ~ur~eon in the mauag-ement of other injuries, and require no speC'ial or 
exclm;ive dressing. O'ild water was most extensively employed during our 
late war, und us a primary u.pplication answers very well; if too long con· 
tinued, however, it produc:cs a depressing influ ence on the part, the granu\a. 
tions hecoming pale and flabby, and showing an indisposition to heal. In 
civil practice I hrn·e foun1l the best primary drc;-;:'ling to he laudanum, pure or 
diluted. a:; with other co11tuscd and laceratC'd wournl:-:; ('hnnµ-ing it for poultices 
or warm fomentations when the sloughs begin to separnte, and again Ul'iing 
more istimulatiug drc~:i. i ng:-;, such as lin1C'·water, etc., when the proCCt'S of 
granul ation is fairly established. During the period of scparatioo of the 
sloughs, if, from the po~ition of the wound, there is reason to fear the occur· 
rence of :::econdary hemol'l'hag-e, it is well to apply a tourniquet loosely around 
the limb above the 8eat of injury, and to instruct au attendant in its use, 
that it may be screwed up on the first onset of bleeding. By the employ
ment of thb ptoi·isional lom·niquet, as it i~ called, many lives may be saved 
that would otherwise ine\'itahly be lost. 

Amputation and Excision in Gunshot Injuries.-~Lmputation may be 
rendered necessary in casei::. of gunshot injury by y:wious circumstances; 
thus, if part of a limb be entirely carried away hy a round shot, or by a 
fragment of a shell, thC're is nothing for the surgeon to do but to improve the 
form of the stump thus made, and endeavor to promote its healing-. Many 
case::; of gunshot fracture require amputation, either from extent of lrsion of 
the boue itself: or from the C'Oncomitnnt injury to the :-:oft parts. Especially 
do womHl~ of the main artcrie~ and nen·es of a limb, in conjunction with 
fracture, demand amputation. EYen if the bone itself he not injured, it 
may be so extensively denuded that removal of the limb becomes the sur· 
geon's on ly recourse. When it iis evicknt that, from the severity of the 
injury, amputation will lw l'equired, it should, in accordance with the prin· 
ciples enunciated in Chapter V., be performed as soon as possible after the 
occurrence of reaction. It may, however, e\•en in cases which at first promise 
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well, be r<'quirC'fl, aR will he t;een hereafter, n:< a secondary operation, on 
account of lhc o<·c:urrence of hemorrhage, of acute suppurative ostco-myelitis, 
or of (.•xtrn~ivr n('troei~. 

The intrrnluction of Exci.'1ion of Bone.3 and Jointll M a substitute for am
putation in military practice, is comparatively an affair of modern times; 
the operation ha!', however, been so succe~::iful,at least in the upper extremity, 
that it may now he ~aid that in most cases of injury of thi~ part of the body1 

exci:;ion ~hould be the surgeon's fir:::;t thought, and should be preferred to 
amputation whenever the destruction. of parts does not manifestly render 
the latter operation imperative. 

Slwutdcr.-Gunshot fractureR involYing the shoulder-joint very often re
quire exci:-ion, the operation having, apparently, been first employed by 
Pcr('y in l 79:2. The statist ics of the operntion duril1g our late war, as re
corded by Dr. Oti)-1., give a total of 1086 cases. The results arc known in 
all but 1:3.). The mortality was 31 per cent. for primary, 46 per cent. for 
intermediate, and ~9.:l per c:ent. for secondary cases. T his proportion is less 
favorable than tlu1t of shouldcr-:ioint amputation, of which the mortality 
during our war was, according to the same authority, 29.1 per cent. Ex
pettaul treatment (rc:5ervcd of course fo1· selected ca~es) gave a death-rate 
of only 27.5 per cent. Gurlt's tables embrace 1661 ca1-1es of excision, with 
5U7 dentin•, a mortality of 34.7 per cent. In spite of its slightly greater 
fatality, excision should, I think, be preferred to amputation in any case 
admittin~ of a <'hoke between the two operation~. Even if the humerus be 
split fhr :i con~iderable dbtance downwards through its shaft, excision may 
~till be practi!'NI, not a few instances having- occurred durin~ our wnr, in 
which very larg-c portion~ of the humerus were removed by exci,;ion, a useful 
hand arnl forearm bcin,g- thus pre!'lernd . 

E/bow.-Exci!'ion of the elbow, introduced into military practice by Prrcy, 
waR frequrntly prrformed during our war,1 764 casci; being noted in Dr. 
Otii-.'s Surgic(I/ Jli.~tory. In 716 of' the5e case~, in which the rr:-;ultis are 
known, there wC'l'c J 6.5 deathR, a mortality of 23 per cent. The death-rate, 
nccor<l ing to the~e figure~, would appear to be slightly Jess thnn that of am
putation of the lower third of the :trm, 25.9 per cent., and hence excision 
~hould be pre.fol'L'ed in all suitable c:ases. The secondary were more :-:ucl'..'c:::sful 

~~~~nlllt~~~ r~·~~~~ll')~{:C~:1~~:i ~~1i~o~\~1i~:t~~:oe~~~~~~- ~.~~~l;~iit~~~s ft~~~e1:1s~l~f}~ 
mo~t favorable as regards the utility of the limb. The :-amc writer con:!iders 
partial more i;urccssfUI than total excision of the elbow, and his view is 
adopted by· Iluetcr, Lang-enbeck, and Gurlt; but the experience of' our war, 
as µ-ivcn by Dr. Oti:-, is decidedly in favor of the more sweeping operation. 
Gurlt':- tablr~ give l-l88 crtses of elbow excision with ::349 death:-:, a. mortality 
of' 24.87 prr cent. 

~~;~ :rJ;':i.~1;::i~~::-~~;. ~~~~~:~::;1);:~;i~~-:,~~~~::· ~~~:~~f .~~~~~:.~:i~~;i~:~~!.~;,;,~~~ 
utility of' the pr('~ernd limb. Dr. Otis records 90 cm;es, of "'.h1ch 1.'), or 
16.67 per cent. terminated fatally. Gurlt gives 13:3 ca~c~ with only 20 
death~ . 

Ilip.-Cun~hot injuries of the hip-joint are uni,·er:-ally regarde~ a:; among 
the gmnst injuries met with in military practice. The (:ompnrat1ve advan
tages of exci~ion,2 amputation, and expectant treatment Ill these cw~es, have 

1 Tho firl;t cn~e in American militury snrgery is nttributed to Dr. Otis Hoyt, during 
tho ) fexicnn war (18J7). 

2 First adopted in military practice by Oppenheim1 in 1829. 
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been fully nod ably investigated by Dr. Otis, U.S. A., in ('ircular Ko. 2, S. 
G. 0., 1869, and the statistics which bear upon the que:stion are exhibited in 
the following tables: 

J>rimary, , . 
Intermediate,. 
Secondary,. 

Aggregate, 

Amputations 

Primary, .. 
Intermediate,. 
Secondary1 ••• 

Re-amputations,. 

Aggregate, 

39 
33 
13 ~v I 
85

1 
) 77 -

l

l-;::;-
90.9 
84.6 

90.6 

1~1~R"m"d 
;~ I ~g ~ I ii~~g W U 7 MOO 
8 4 4 60.00 

--- --- --- --
183 162 18 90.00' 

Gurlt's ~tatistics show very much the same mortality, 139 cases having 
given 122 death:-;, or 88.40 per cent. 

The mortality in cases treated during our war by expectancy was 93 per 
cent., or, including cases in which the acctabulum was involved, 96 per cent. 
During the late Franco-Prnssian war, as reported by Richter, 33 cases of 
wound of the hip, treated by expectancy, fumished 31 deaths, aucl 21 treated 
by excision 18 deaths, while 11 hip-joint amputations all terminateil fatally. 

From these facts the concl usion is fairly drawn that, in any case of gunshot 
injury of the hip-joint, primary excision shou ld be preferred to any other 
mode of treatment, and this simply to increase the chance of life, without 
reference to the utility of the preserved limb. Of course tl1cre may be such 
extensive destruction of parts as to put excision out of the question 1 and in 
such cases the surgeon mu:-;t still have recourse to what Hennen called the 
"tremendous alternat i,·e" of hip-joint amputation, an operation which may 
also be rnquircd secondarily, after an unsuccessful attempt to save the limb. 
The accompanying illustration (Fig. 79), fron1 a photogntph, shows the con
dition of the bone in a case in which I performed ( unsucce:IBfully ) secondary 
amputation at the hip-joint, for gunshot fracture of the head and neck of the 
femur. The specimen is now in the museum of the Episropal Hospital. 

J(nee.-",Vounds of the knee-joint/' says Guthrie, "from musket-balls, 
with fracture of the bones composing it, require immediate amputation." 
Unfortunately, this rule still holds good. The stati:;tics of exci:.ion of the 
knee-joint, for gun~hot injury (first performed by Fahle, in 18.)1), have been 
particularly i1westigated by Cousin, Chenu, Lotzbeck, Kibtcr, Culbertson, 
and Gurlt. Cousin finds that 33 cases of total excision luwe giYcn 5 re
coveries and 28 deaths (85 per cent.), while 11 ca~es of partial excision have 
given but one reCO\'ery and 10 deaths (91 per cent.). Of the whole H cases, 

1 One (fatal) case should be omitted, as not strictly nn excision, which would lessen 
the death-rate. 

2 Doubtful cases omitted in computing perceutages. 
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38 pro\·ed fatal, a mortality of over 86 per cent. Chenu's figures, derived 
from the record:-i of the Franco-Prussian war, show a still lar7er death-rate, 
37 C'omplete exci:·-ion~ having gi,·en 33 deaths (SH per cent.), and();) partial 
ex(' i :-iio11~ 62 deaths (9.J per cent.), or the whole 102 cases 95 deaths, a mor
tality of OYer 93 per cent. L otzbeck's and K ikter's 
statist ics, though !'Omewhat more faYorable, arc still suf- Fw. 79. 
ficcntly gloomy, 66 cases col1ected by the former writer 
giYing- 48 deaths (nearly 73 per cent.), and 101 cases 
colle('ted by the latter giving 66 deaths, a mortality of 
over 6.) per cent. Culbertson gives-!-! complete excisions 
with 3:3 deatht:i, and 16 partial excisions with 12 deaths, 
a mortality for either category of 75 per cent. , while 
Gurlt's tables give 1-!6 cases with 111 deaths, a mortality 
of 77.08 per cent. 'Vhen we compare the above figures 
with the death-rate of amputation in the lower third of 
the thigh (55 per cent. according to L egouest, .50 per 
cent. according to Macleod ), the conclusion i::; surely irre
sbstible that excision of this joint should be baniEhed 
from the practice of military su rgery, and that the rule 
should stil l be regarded as imperative, that every gunshot 
fracture of' the knee-joint is a case for amputation. 

Ankle.-Fifty cases of complete excision of the ankle 
(first employed in military practice by Langenbeck, in 
1859), are l'Cp~rted by Grossheim as ha\·i ng occurred 
during the late Franco·Pru~sian war; of these, 26 termi
nated in reco,·cry, and 20 in death, the result in -1 cases 
not having been a~certaincd; partial excisions (including 
operations upon the t:inml bones) were more sucec~sful, hip 

47 ca~es haYing given 83 recoyeries and only 14 deaths. 
Gurlt'~ figures embrace 150 cases with 51 deaths, a, mortality of 34 per cent. 

Gun.~hot Frartures of Shaj~s of L on,q Bones ver)· common ly require ampu
tation. The preservation of a limb which is the seat of such an injury can 
less often be eff0cted now than formerly, on account of the great severity of 
the bone lc:-:; ious produced by the use of the conoidal bullet and of the modern 

~~~~~~:·~~:c~l~~1~:,~~s i~t t~~e~~·i'I~w;~~e t~b}~t~a0ie~~~\~~~~1 L:~r~·~11~:,\.cN~~·G~~q.irg0.1: 
186.), and the t-1econcl volume of Dr. Otis's Surgical .ffi.~tory: 

~:xcisions in continuity. 

Humerus, .. 
Bone!'. of forearm, 
}[etacarpal bones, 
Femur, ... 
Uoncsof leg, .. 
)[etatarsalbones,. 

191 
J09 

10 
!l:l 
:27 
5 

4771 

856 
104 

6 
112 

26 

Unde1er· 
mined 

28 
2~ 
24 
37 
2 

696 
986 
116 
62 

]f1;)2 

33 

28.5 
11.2 
9.6 

84.2 
19.4 
16.1 

Comparing the:-:e figurC's, when the number of cases is sufficientl.v large to 
ju=-tity their being Ul'ed for stat istical purposes, with the results of amputa· 
tion~ of the i-:amc pnrt~. al'l gh·en in previous chapters, we may conclude 
that-( 1) exril'ion in the cont i1H1ity of the bones of the forearm is permissible 
in favorable cases i (2) excision in the cont inui ty of the humerus i:;; more 
fotnl than amputation of the corresponding parts, and is so often followed by 
non.union a~ to he in most cases an undesirable operntion; (3) exci~ion in 

1 In 164 cases bony union did not occur. 2 :Subsequent amputnfom in nine cases. 
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the continuity of the femur is a ba<l operation, nod ~hould be definitively 
rejected from military practice; (-:I:) excision in the ('Ontinuity of the bones 
of the leg is less fo.tal than amputation, and might, therefore, he re:sortcd to 
in selected ca:sc~, though the number of undetermined result:-; at the date of 
issue of Circular No. 6 was still so large that this conclu~ion may very 
probably be ultimately reversed; (5) excision in the hand or foot is not an 
operation to be recommended. 

Judging from my individual experience, which i::., of course, limited, I 
should sny that except in the case of the radius or ulna separately, and per
haps of the fibufa, excision in the continuity of the long bones was an unde
sirable operation . Those cases of resection of the ~haft of the humerus or 
tibia, which I lun-e obsen·cd1 have either required subsequent amputation, 

Frn. 80. 
or have preserved limbs of ,·ery 
questionable utility: the case is 
very different from one of necrof:.ili 
or ununited fracture, and, I believe, 
there is as yet no in::stance on record, 
of useful reproduction of bone, in a 

~~1S:s~!t ~~c~~:~:i. ~~a~~~~~i:uf~r~ ... ;.r 
In the case of the separate bones 

of the forearm, however, m~t ex
cellent results rnay be obtained hy 
excision. I have n1yself twice ex
cised considerable portions of the 
radius, in cases of gunshot fracture, 
one being a primary (Fig. 80), and 
the other a secondary operation~ 
both pntient~ made good recoveries. 

Of 7888 completed cases of gun
shot fracture of the humeru~, re
corded in Dr. Oti!s'~ Sw',qical His
tory of the lVitr, amputation or ex
cision was pracfo;ed in 4928, and 
conservative treatment was adopted 
in 2960, with a. ratio of mortality of 
24.1 per cent. in the former, and 
15.2 per cent. iu the latter category. 

Rc~ult of partial excision of radius for 1unshot in· These stati:;ties sl1ow that in the 
jury. (F'rom a patient in 1hc Episcopal Hospital.) upper extremity, at )east, guu~hot 

fracture may very often, though in 
a numerical minority of ca~es, be recovered from without operation. In 
the lower extrern ity, the case in somewlrnt different. The mortality of gun
shot fracture of the upper third of the thigh is, indeed, le~:-; when treated 
by expectancy than after amputation, which, in this situation, is an ex
tremely fatal operation; in the middle of the thigh the mortality is about 
the same under either mode of treatment; but in the lower third, or in 
gunshot injury of the knee-joint, amputn.tiou p:ives much the best re::;ults. 
These points will appear from the following table, conden::-ed from one in 
Cirtular :Xo. 6: 

~lonahty pc~ cent 

Amputation 
Upper third of fcmur 1 75.00 
J\liddJe O " H 5-J.83 
Lower " " " . . . . . 46.09 
,\-ound of knee-joint, with or without fracture, 73.23 

Expectation 
71.Rl 
55.46 
57.79 
83.76 
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In J!UW•lwl fra('turc of the leg, if' the splinterin,!! of the bone:-; be not very 
g-rcat, and if' the n·,..,..cJi' aucl ner\'es have e:scaped injur~·, an attcmpl may be 
madl' to prc:-;C'n·e thC' limb, the mortality, according to Circular No. 6, being 
but i-:l per Ct'nt. under all modes of treatment. 

Remote Consequences of Gunshot Injury.-There are certain imlirect or 
remote c·on:-;rqucm·cs of ~un.-.hot wounds which ma~' demand thC' :ittcution 
of the "urgcon. The1'c nre principally manife:sted in the bone~. the ve:-:-;el~, 
and the n<·n·c:-;. 

Bow.«.-The \1 itality of a bone may be serious]~· impaired by a gun:::.hot 
wound, whi('h, ut tir~t, is i-:uppo~ed to have inflicted no injury upon it. The 
suhjcC'ts of c~mtu~ion and of contused wounds of bone, ha,·e been ably inves
ti~ated h;· Dr. John A. 1..idell, formerly ::;urgeon in the U. ~. Yoluuteer 
Corp:', who hus puhliRhed his views in an elaborate paper in the American. 
Journal of the Medical Srience.s for July, 186.). Dr. L idcll has trnccd seven 
di:::tinct conditionR, which may result fi·om contuRion of bone, and en.ch of 
whi('h is fraught with more or lee~ danger to the patient; these are: 1. Ecchy
mosis of the os5cous ti~,.;uc>; 2. Ecchymosis of the medullary tis:-.uc; ;). Kimple 
o::;teo-myclitis (attended \\ith production of new bone, both from the pcrios
teum and from the medulla); 4. Necrotic o~teiti~, or an inflammntion of 
bone so :-:evcre in character as to terminate in necro:-i::;; .). 8uppurati\·e osteo
myeliti!i; 6. Gangrcnom; or ~eptic osteo-m!·elitis (both this :rnd the la~t
nnmed condition nre almoi:::t certain to terminate fatally); nnd 7. Nc>c1wis 
produced directly by the contusion of bone, without the intcn·cntion of 
either etchrmo~is or inflammatory irritation. 

If tlw h<)11c which i:i. contu:->ed be in the neighborhood of an articulation, 
the latter ma:· undergo Rcriou~ or fatal di~organization; or if an important 

~;~1::~~:~'.~-.~l:.·::A~i,:'.'.\'.~~ .:~~.~~~\;:~ :~}~;:~·(:i~?~~~.~~~~;~~:::~.~r~>~~:~~'.~:.~~·:;.1 ~~ 
a more frequent rc~ult of thc~c wounds, and con:-;titutcs a most scriou~ nffCc
tion. l ha.vc l'1CCn one cn~e of nrterio-venou~ wound, l'(':·mltin~ in :rncur
i~nrnl varix, produced by a mu~kct-ball ptu.::::.ing directly l1ctwel'n the frmoral 
artery nnd ve in. 

NC~·vt·s.-Vcry curious nrrvous aflCctions are occasionrdly observed as con
sequeucl'S of gunshot wounds. These affections may consii:;t of' paraly:-;is of 
either motion or !':Cnsntion, or both, of h,rpencsthcsia, of choreic mo\·rmcnts, 
etc. This ~ubjcct ha:-1 beeu particularly inve::itigatecl by Drs. Mitchell, )[ore
hou.-.r, and K<'en, of this city, whose labors in this department will be again 
referred to in a tiUIN.'qucnt chapter.' 

Encysted Balls.-Balls ::::omctimcs become eucptcd, that is, surrounded 
by a layer of den~e cellular tissue, within which the;• may remain without 

~~~~u1~1\11 -~c~~,~1.~:1 ~~·:·\r,~;ii;~::· :~~,:~t~~r-'~t!f11~~h~~~~io,~~m:f~~~~rch~::~111::;:~~1 \t.~~~~~ 
j~~:~~~:nl~n;~1i~ 1~~~c1i;~ ~~~~~.~~~~tl~~~· 1bj: ~~ti~;~~;~ f~~~~1~·1~:~1i1c~,f'~~~~la1~~·:;:ii~~~~ 
duce 8eriou~ or en•n fatal conse<1uence:5. E::ipecially when lod~e<l in the lung 
or pleur:d ca,·ity i::; ihis apt to be the ca~e. so that it is g-iYcn ns a rnlc by 
many authoritic:-;, that any gunshot wound of the thoracic cavity, in which 
the ball remains lodged, will sooner or later cause death. 

by Dr .. J. 11. Brinton (Am. Jo1trn. of llled. 
B. HhetL (Ibid., Jan., 1873, p. 00). 
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CIIAPTER IX . 

INJURIES OP VEINS. 

Subcutaneous Rupture of Veins occasionally occurs as a consequence of 
external violence, and is manifested by the extrava:.:atiou of a large quan
tiLv of blood, which b, however, usual ly absorbed again in the cou rse of' a 
fe,·v days; or the blood may coagulate, the clot subsequently exciting sup
puration, or possibly becoming organized, as pointed out in Chapter Yll. 
.. More rarelv, the bfood may become encysted in a fluid state, constituting 
what is sonictimes called a ~'cnous aneuri:}m. 

Open Wounds of Veins are not unfrequeutly met with in civil practice, 
and occasionally give rise to most serious consequences. 

Hemorrhage from a Wounded Vein i~ marked by the eycn anrl rapid 
flow, and the dark 1 color of the effu!-1ed blood. In certain situations, as at 
the root of the neck, or under peculiar circumstance~, as when veins are 
affected by varicose di~case, the hemorrhag-e mar be so profuse as to endanger 
life. ·wounds of the internal jugular vein arc indeed extremely fatal acci· 
dents, eighty-five cases collected by Dr. S. "\V. GroEs having been followed 
by death in no less than th irty-seven instances. Hemorrhage from super
ficial veins can usually be readily controlled by pressure, or even by posit ion. 
Thus the most profuse bleed ing, from rupture of a vein in a varicose ulcer 
of the leg, may often be checked, simply by elev~1ting the limb. The large 
superficial veins on the back of the hand are often wounded by accidents from 
broken glass; in such cases I have found it a good plan to transfix both ends 
of the bleeding vessel with a metallic suture, thus arresting the hemorrhage 
and closing the wound at one and the same time. In any case in which 
pre~sure cannot conveniently be applied, the su rgeon should not hesitate to 
ui-;e a ligature. There was formerly a great prejudice against the practice of 
tying vein::., from the ~upposition that it was liable to induce pyromia1 but 
now that modern researches have shown that there is no necessary connection 
between that proces~ :ind inflammat ion of the veins, or phlebitis, the theo
retical grnunds for opposition are remo\·ed 1 and it is e:;tablishe<l bv clinical 
ob1'ervation that the risks of tying \·eins are much le~s than was· formerly 
believed. The lateral ligature, which was first practised b)' )fr. Travers in 
a case of wound of the temornl vein ~ consists in pinching up the bleeding 
orifice, and throwing around it a delicate ligatme, so as not to obliterate the 
c~libre of the vessel; this plan, which has theoretical merits, is found in prac
trne to be very apt to be followed by ~ccondary hemorrhage, so that it is now 
generally abandoned, the vein heing- tied as an artery, above and below the 
bleecli.ng point. The proce~s by which nature arre!l-tS bleeding from a vein is 
et<;;ent1nlly that which will be presently described in speaking of wounded 

1 Dr. R. A. Potter, of Geneva, N. Y. 1 hn'i observed in eight. cases of spinal injury, 
that the blood drawn from a. \·ein is of arterial hue; this observalion has, however, not been confirmed by others. 
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arterie ... , a clot forming in the ve;:;,.el, and the cut edge:; ::ub:-!equently uniting 
throui:rh the devdopnu:nt of local inflammatory change~. 1V-ter Jiµ;ation, 
whkh corru~atcs but docs not divide the coats of the veins, a clot forms on 
the dislal ::idc of the lig-ature, which gradually cub ib way through, as in 
the ca"'e of nn artery, though in a shorter time in proportion to the size of the 
H;-..;eJ. 

Phff.fJiii:~ may follow n wound of' a vein, and wa;;: formerly suppo..;cd to be 
the c·!n1:0r of pytcruia, which occasionally occurs and proves fatnl after such an 
injury: this :::uhjctt will be fully di~cussed in another part of the volume. 

Entrance of Air into Veins.-The most frightful and fatal con::;equence 
of nnou8 wound!-;, though fortunately one which is rare, is the entrance 
of' atmotoiphcric air, and its transfer to the heart. This acci<lcnt is princi
pally met with in cnfl.e:; of' wound of the internal jugular, or of the other 
lnrge vC'ins situated nt the root of' the neck, or in the ax ilia, and th i ~ part of 
the body is accordingly often spoken of by surgeons as the "dangerous re
gion." It ha:-;, however, occurred in other part:; of the body; thus, in a case 
of the late Prof'. :\lotfh, ..;crious though not fatal symptoms followed the en
tr:rncc of air into the faC'ial Yein where it crOS:'!CS the lower jaw, while this 
accident oc·cu1Ting in the fomoml \'Cin is i:;upposed to ha ye been the cau:-0e of 
death in a ca~e of thigh amputation during the Crimean war. 1 The mocle in 
which air is pumped into the veins is easily under:->tood: during- the act of 
inspiration, a \"ac·uum is ereatccl in the thorax, to supply which nir ru:->hes 
through the trnehrn or through any other opening into the interior of the 
che:->t; thu:-:, in the ca5:e of wound:; of the pleura, air is sucked in during in
spiration, to such an extent as often to induce collap~e of the lung and pneumo
thorax, and in the £ame way, if a large vein in the neighborhood of the 
thorax be wounded, and be pre,·ented from collapsing by the natural connec
tions of the part, by the position of the patient, or by a structural change in 
the vcs:-:cl it:;elf (to which the French give the name of canalization), the act 
of inspirat ioD will mechanically and necessarily pump air into the open ,·ein, 
precisely as it does through any other aperture into the che:st. The local 
sign8 of entrance of air into a vein, consist in n. peculiar sound, \":ll'iously 
described as of a hiR.sillf!, gurgling, sucking, or lapping chantcter, nnd in the 
appearance of' frothy bubbles in the wound. The constitutional tiymptom-<i 
are equally well marked. The patient cries out, impressed with n ~cnse of 
certain nncl rapidly impending death, and folli:; aJmost instantly into a ~emi
colhq>~ed !:iUtte, moaning and perhaps struggling; the pulse is almo:;t imper
ceptibl(', the action of' the heart tumultuous but feeble, and the re::".piratiou 
difficult and oppre,.~ed. Death may occur immediately, but more commonly 
after an inten·:d varying from a few minutes to au hour or more; or, if the 
quantity of nir introduced be but small, recc1very may gradually ensue, partial 
pnral_pi~ sometimes continuing for several hours or e\·en a much longer time 
!mh:!equrnt to the accident. 

The cwu1:e <!f" dt·ath in the:-:e ea~es is somewhat obscure; Mr. Erichsen be
lien•s it to be th<' frothy condition of the blood, produced by the nction of 
the heart, which IH'e\•ent~ the due tr:rnsfer of the circulating- fluid through the 
pulmmrnr,'t' ti!'~Ue, and thus seC"ondnrily cause::> a deficient :-;upply of blood to 
the brain and nerve centres, inducing death by syncope. Rir ('hark·:; Bell 
belien•cl that death was caused by the direct transference of air to the base 

1 It if!. probable, also, thnt the entrnnceofnir into the uterine ''Cins is an occnsiomtl 
cnu~e of sudden death after delivery, and nfter ''arious operations upon the womb 
(Hee on able pnper by Dr. Greene, of Dorchester1 in Ame1 .. Journ. of .Med. Sciences 
for J11n. 1 1$641 pp. 38-06.) 
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into the carotid arten·. Dr. Cormack attributed the fatnl rc:iult dirl•rtlv to 
paralysis of the righi side of the heart from gaf<cou:-; distention, "hilc )lr. 
Moore maintained that death was due to the entrance of' air to the hC'art , 
impeding the action of' the cardiac \·al,·e:s and thm; stopping the cirtulation, a 
dew which has recently recei,·ed experimental confirmation from l\I. Couty. 
Other experiments also, by Kowalcwsky and '\"p•sotsky, show that frothy 
blood accumulate::; in the right side of the heart, mechanically hindering the 
normal circulation, and thus causing deatb by antemia. of the nortic sy~tem. 

Treatment.-As a vreventive measure, the surgeon !==houlcl exercise extreme 
caution in all operations about the root of the neck, or deep in the axilln, 
using as much as possible the handle instead of the blade of his knife. It 

~~:~~~~~c~0 b~~~~1~;:~~~~~~' tbe1;~,~:J~~!a~~ga~ ~~·i ~\~cc~~~~l~~~~~~~ a~{d a~1~~;~~\~t~1 ~~1~d 
care shou ld be taken not to place the veins in such a position as will prevent 
them from collapsing if' wounded, whether by stretching the patient's head to 
the opposite side, by hastily eleYating the ~boulde r, or by incautiously lifting 
a tumor from its bed. Mr. Erichsen recommencli:; that the patient's chest 
should be swathed by a firm and broad bandage, a!-i a precautionary mea1'\ure, 
so as to limit as fh.r as possible the depth of the in~piration~. Hhould a large 
vein in the" dangerou~ re~don" be wounded during an operation, or should 
the surgeon find such a wound in a case of cut-throat, etc., measures 8hould 
in~tantly be taken to 1we,·ent the entrance of air, by the application of liga
ture;oi, above and below the aperture. " 'heu this alarming accident has 
actually occurred, the first indication for treatment is obYiously to pre\·ent 
any further ingre::.:-; of air, by making in:-;tant compression and then quickly 
applying a ligature . . The lateral ligature was succe:"!sfolly employed in a 
case recently recorded by Lange, of New York. The subsequent treatment 
must consist chiefly in endea.voring to keep up the action of the heart by 
appropriate means. Of these, the most promisi ng appear to me to be arti
ficial respiration ~rnd the administratiou of st imulants. The patient should 
be in the recumbent position, and the extremities elevated so as to reta in as 
much blood as possible in the central organs; to accomplish the ~amc pur
po~e, l\Iercier advised the application of tournifjuets and comprc:-!==ion of the 
abdominal aorta. Artificial respiration may be practised with suitable 
bellows, or simply by the surgeon's mouth. 8yh·eslcr'::; or Hall 's method 
would scarcely be applicable in these case~, on account of the situation of 
the wound. The aclminiotration of oxygen gas by inhalation is recommended 
by '\\ralsham and Couty, the latter of whom al::o advi::e:s vene:;ection. Vari
ous other plans have been :suggested, among which may be mcntioned-0 ) 
an attempt to suck out the air by means of a canula introduced into the 
wounded vein, into the right jugular vein, or even into the heart itoelfj ( 2) 
bleeding from the right jugular ,·ein or from the temporal artery; (:3) 
tracheotomy i and (-l ) the injection of warm water into the heart. I am 
n.ot aware, however, that there are any cases on record which prove the effi
c10ncy of any of thc:<e methods. Galvanism might rationally be applied to 

!~i~n:t1~~1it~ca~~t~~\~~1tft~f~11 ~·e~~~~~1io~~ disposed to trust more to the use of 

Remote Consequences of Injuries of Veins.-A clot may form in a vein 
as the result of injury (thrombosis ), and may subsequently undergo disinte
grat ion, the fragment,., being cnrried to the right side of tlie heart and thence 
to the lung:s, plugging the minute pulmonary arteries (emboli.-;m), and thus 
giving rbe to the formation of what are commonly but incorrectly called 
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mcta. .. tatic nbsce,..-:c::;. Thi~ <'tmdition, which is in no degree necessarily con
nected with phlcbitie, will he again referred to iu the chapter on pyremia. 

On the other hand, a <' lot in a vein may undergo a proce~s of gradual 
contraction, in<luration, nnd dccolorization, becoming finally calcified, and 
constituting "bat is called a phlebolite, or vein -stone. These phlebolites, 
huwrvcr, wsually result from clots due to staguation, without external \'iO
lenc:c, and arc consequen tly chiefly met with in the veins of the pelvis, 
gen ital organ:-, and lower extremities. 

!NJ URlES OF ARTEHIES. 

Contusion of an Artery mn.y ex ist, without giving at first any evidence of 
its occurrence. The secondary resu lts of arterial contusion depend upon 
the severity of the injury; if th is have been very great, a portion of the 
wall of the veesel may slough, and cause secondary hemorrhage or extrava
sation; if the violence luwe been lees, the vessel nrny undergo obliterat ion, 
or in very slight ca::;e: may recover without evil con~equences. The oblitera
tion of an artery, occurring some hours or days after the receptiou of an 
injury, i8 usuaJly attributed lo the effect of inflammation ; I believe, howe,·er, 
that it is more common ly due to the plugging of' the vessel, either by embol
ism (fragments of clnt being carried from another part of the circulation), 
or more rarely to an actual thrombosis in situ, clotting taking pince in the in
jured ve~sel itself. As a result of this obl iteration, or i1~fcwctus as it is called 
by French writers, gangrene or serious visceral degeneration may occur, ac
cording to the size and :situation of the vessel. Thus, in two cases of injury 
in the lumbar region, Dr. l\Ioxon found complete thrombosis of the renal 
arterie::;, with corresponding incipient degeneration of the kidneys. 

Rupture or Laceration of an Artery may be either partial or complete; 
purtilll laceration generally occurs without external wound, and invoh·es the 
two inner coats of the artery1 the elast icity of the outer coat preserving it 
from injury. This accident may form the sta rting-point for the develop
ment of an aneur ism at a ~;uh::;cq u ent period; or the tom inner coats of' the 
Vl'8--ie l, {'Urling upon themselvc::;1 may furnish a. nidus for the occurrence of 
coagulation, which, as in the cnse of contusion, m:1y cause gangrene of the 
part below the seat of injury; or, again 1 the lacerated inner coats may turn 
downwards, and by their mechanical valvular action produce gangrene, by 
directly interfering with the circulation. Finally, a partial laceration may, 
after a longer or shorter in terval , become complete, when death from inter
nal hemonhage may follow, as in a case of rupture of the external iliac artery 
obsel'ved by myself at the Episcopa l H ospital. (Fig. 81.) Complete ruptu,-e 
may occur subcutaneously, or in an open wound. In the latter case, the nature 
of the accident may be obv ious from the profose arterial bleeding, though in 
other instanceR, if the coats of the vessel are twisted upon themselves, there may 
be scarcely any hemorrhage, the artery, perhaps, hanging out of the wound and 
pulsating, and yet no blood escaping. " rhen an artery is tom across subcuta
neously, there may be wide-spread extravasatiou, or the development of one or 
other form of traumatic aneu rism, according to the size and position of' the 
\'C:<::;Cl. 

Wounds of Arteries.-J.Von-penetrating wound.~ of arteries occasionally, 
but very nuely, occur. In these, the external coat is divided, with, perhaps, 
a portion of the middle coat. There is no primary hemorrhage in these 
cnse.-:, but the inner coat almost inva riably yields after a few day::;1 wbeu 
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fatal bleeding may ensue. Hence, a partially diYided artery should always 
be ligated, as a precautionary measure. 

Pe11etrali11g ·wowid.~ of arteries, if \'ery omall ( coni"ii-ting of a mere pun~
ture with a fine needle) , mar not be producti\·e of evil con:'cquence::o; but 1f 
the puncture be larger, asu with a tenaculum, secondary, if not primary, 
hemorrhage will almost certainly follow. Incised wounds of arterie:; bleed 

Fm. 81. 

A. 
E. 

more or less freely, according to the size and direction of the "IVOlmd; thus, 
a longitudinal wound will, in consequence of the :rnatomical arrangement of 
the arterial coats, gape less, and consequently bleed less, than one which 
has au ob1iquedirection, while a trans\·e1-se wound will bleed more than either. 
An artery which is completely cut across bleeds less, other things being 
equal, than one which is only partially divided; for the complete section of 
the Ye~sel allows partial retraction and contraction to occur, and thus meas
urably les~ens the ::;ize of the stream. A. wound of :rn artery at the bottom 
of a narrow and tortuous pas::.age through muscular or other ti:m1e, approaches 
to the nature of a subcutaneous laceration, and extensive extnwasation may 
then occur with very li ttle external bleeding i or the outer wound may ac
tually heal, while the opening in the vessel remains pa,tulous, in which case 
a form of traumatic aneurism may be developed. 

Hemorrhage from a Wounded Artery may ""tally be recognized by the 
bright vermilion hue of the effused blood, and by the fact that it is thrown 
out in jets corre:-;pond iug to the puJsations of the heart, and does not flow in 
an even stream, as in cases of hemorrhage from veins. To this rule there 
arc, however, exception:.:; the blood from the proximal end of a divided 



CONSTITUTIONAL EFFECTS OF HEMORRHAGE. 177 

artery alw:iy~. I believe, pre~ent:s the character:-; which ha,·e been dc:-:cribe<l, 
but from the <li:-;tal end, for at lca:;t nn hour after the infliction of the wound, 
or until the collateral circulation ha:s been e.:<tabli:--hed, the flow of blood 
rcsembl<·s that from a wounded vein. In other tn~l'!', howcn•r, if the 
nnastomo:<h; b<' very free, as in the pal mar arch, both end~ of the cut vc:.";;;el 
will blec<l in jct:;, and pour out blood of a brig:ht red color. The force of 
the jet varie:-; with the !!iZ(' and po:<ition of the artery and the ~trength of the 

~~~-~j~~~~i1<~~·rc t~;~~~~)~~j~~1~1;t J'~~~~~~~;~ef~fi~?iJl~·3~li2~~~;1~c'~1~~~~tt~~~~1~: 
and, iu ge1H'ral term::., the nearer a cut ves:<el i:s to the centre of circulation, 
the more profusely will it bleed. .As the puhmtions of the heart become 
weaker, the jct of' blood has less force, and may finallv teai::e with the occur
rence of' synCope, or ma.v be arrc:-:tcd by the nn.tund p'rocesscs of contract ion 
and rl'lraction whieh arc ~l'l up in the wounded veE~e l. 

£\..s already indicated, there ma.y be profuse bleeding without any external 
lo::o of hlood. When hlccding orcurs into one of the cavit ieH of the body, 
a::i the peritoneal, it constitutes internal or concealed hcmoulwge; when into 
the areolar ti!<suc of' a. part, it is known as e.tlrat.1w<atio11. Extravmmtion 
may prove directly fatal, hy the amount of blood abi;trnctcd from the g-cnernl 

E~.:~~~~~';· t~~~;k~:·~.~0f~'t,l(:;~,~'~c~·"i'b~~~:~;·!ir~~·,~~~11€o ~ 1;~: 1mt~f. t~·~.~~,~~~:~ 
Constitutional Effects of Hemorrhage.-These arc the same in kind, 

though differing in in tcm:.ity, whether the bleeding proceed from arterie:s or 
vein~, and whether the hemorrhage be apparent or concealed. The first 
effect of profuse hemorrhage is ~hown in the blanth iug of' the ~urfatc; the 
cheeks and lips become pale, and the conjunctiva unnaturally white. The 
pulse becomes r; mall nod rapid, the heart endeav_ori ug by increased action 
to compensate for diminished power. The patient feels languid; lhe res
piration ussumes a sighing character; the sen~es of s ip:ht and hearing are 
perverted, being l:iO mcti mes preternaturally acute, but more often dulled; the 
temples throb, the skin becomes cold 1 and at last, rather suddenly, the patient 
faints. During the !:itate of Ry ncope, the hea rt's action is very foeble, and 
the breathing almoBt entirely diaphragmatic. Death may occur in thiJS con
dition from a continuance of the hemorrhage, but more commonly coa~ulation 
takes place in and around the mouth of the wounded ve!":-;eJ, and when con
sciouRnC::'~ returnl3, tl1e bleeding is found to have spontaucou .... ly ceased. Vom· 
itiug frequently occurs m; syncope passes ofl: All the tissues of' a patient 
who hn:-; lost muth blood appear soft and flabby, probably from the lm:s of 
the natural fluid~ of the part, which inc rapidly ab:<orbe<l into the depleted 
blooclvcs:sels. Profuse or repeated hemorrhage, beside the symptoms which 
have he n above clc:<crihed, often gives rise to distre::~ing nervous phenomena, 
such as amauro::.il4, delirium, convulsions, or even hemiplc~ia; I have known 
death attributed to a terebral clot, which the nutopsy t=ihowcd did not cxbt, 
the fahl.l re~ult being simply and altogether owing to profuse and rep(•ated 
sec~llllary h<'1~1nrrhages. In recovering fr~~ the effoct:; ?f l?ss of ~l<~od, .the 
patient somct11nl's pas:;:es through a cond1t10u of comt1lut10nal 1n1tat1on, 
with extreme rc:.;tlc:-.....;ne:-;s and delirium, to which the name of "hcmorrlwgic 
fever" has not been innptly applied . 

The nmount of hlood which cnn be lost without serious co11:-;eque11ces 
ensuing, varies greatly in diffCrent individuals. Infants and very old persons 
arc, as a rule, more injuriously affected by hemorrhage than tho1-lc in middle 
lifo. The umount of' blood lost in ordinary childbirth might produce serious 
con:;cqucnces under different circumstances1 while, on the other hnnd , the 

12 
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mental :-.tate of a patient, as of one who has attempted suicide, or who 
belie\·e~ himself to be bleeding to death, may actually <:ause a fatal result 
after the loss of a really insignificant quantity of blood. 

Habitual or Periodic Hemouhage may be met with in either sex. In the 
fenmle it may take the place of: or alternate with, the natural mcnFtrual 
flow, when it constitutes what is called vica1'ioW3 menstruation. In the male 
sex, bleeding from the hemorrhoidal veins sometimes occurs at ecrtaio 
periods of the year, and seems to be occasionally bcneficinl by relieving a 
state of plethora. 8ome persons bleed habitually from the nose, without 
any apparent solution of continuity having taken place; and Mr. Moore 
mentions an apparently authentic case, in which a young .woman had severe 
spontaneous bemorrhages from the skin of the finger. In these eases the 
blood seems to ooze from numerous minute orifices, :rnd subsequently to 
collect in the form of' drops, which then How over the surface. 

Hemorrhagic Diathesis; Hremophilia.-Thcse are the names used in 
EnO'lancl and in this country for the remarkable affection which the French 
calf Hemophylie, and the Germans Hdrnophilie or Bluterhankheit. Its chief 
manifestation, and that from which its uame is derived, is a disposition to 
profui.:e bleeding, which may be spontaneous, or may follow upon the slightest 
wounds. It is often hereditary, and those in whom it exists are in childhood 
oftC'n subject to affections of the joints, and to inflammations of the lungs. 
It atti:>cts almo:st exclusi\·ely persons of the male sex, the female members of 
a family, thoufrh transmitting it to their posterity, being themselves usuaJly 
exempt. The disease appears to depend ou a peculiar coudition of the blood 
(not mere want of plasticity, for it coag-ulates readily when removed from 
the body ), and on a defective contractility of the arteries and capillaries. 
P. Kidd has oh5ervecl, after death, great proliferation of the epithelioid 
cells lining the small vessels, with degeneration of their muscular coat. Ac
cording to \Vachsmuth, the spontaneous hemorrhages may oft.en be averted 
by smart purging with Glauber's salts, and, when they occur, may best be 
arrested by the administration of an infusion of amica, or ergot in doses of 
five grains every half' hour. The hemonhages which follow wounds do not 
yield so readily to constitutional measures, and in these cases long-continued 
pressure, and the use of the actual cautery, appear to be the most promising 
modc::; of' treatment. The existence of the hemorrhagic diathesis would of 
course be a contra-indication to the performance of any operation involving 
the use of the knife; it is somewhat remarkable, however, that cases which 
have proved fatal, from this cause, have almost invariably been those of 
trivial accidental wounds, or of such slight surgical procedures as the ex
traction of' a tooth, or lancing the gum-the only recorded instance, as far 
as I know, of the hemorrhagic diathesis having caused death after an im
portant operation, being in a case of 1ithotomy reported by Mr. Durham. 

Process of Nature in Arresting Hemorrhage.-Before entering upon the 
subject of the treatment of arterial hemorrhage, it will he necessary to con
sider briefly ~he process adopted by nature in closing wounds of these vessels, 
a process which the surgeon endeayors to imitate by the appliances of art. 
The natural means by which arterial wounds are healed have been experi
mentally and very thoroughly invest igated by Dr. J. F. D . Jones, whose 
mo~ogr~ph on the. su~i?~t was .published more than sixty years ago, since 
winch t11ue very little, if anytlung, has been added to ou r information con
cerning the matter. The tempo1'ary means employed by nature to arrest hem
orrhage are twofold: (l) the formation of a clot, and (2) the contraction and 
retraction of the cut encl of the vessel it.self. The formation of a cJot, which 
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i::; greatly facilitated by the diminh·h('d forl'C of the heart's action (one of the 
cun:slitutional eHCets of hemorrhage, a:; we ha\·e alread)' i::een), wu~ first 
noticC'd aud its importance pointe(l out by the celebrated French surgeon 
Petit, in 1 J;H, Thi:s distinu-ui~hcd 'Hiter dl':-:cribed an extcmal clot which 
he tall('d cour(rcle, and an futernal dot which he called bom·hon. The in· 
tcrnal tlot is somt•what conical in form, it~ hn~e adhering to the :o:ide:s of the 

~~~1~~ ~~i~·j,~t~)t~i1~~\~:t11~1\~:~~~~~!,1i:;~l~pb~~~t~~~.hi1r i~ 1~~·l~~(!~i ;~~~~11l~~1\1;. 1~~~~ 
haxing ~cncd its temporary purpo:-;e, undcrgoe:-; contraction anti partial :tb· 
:-nrption, and cn11tually appears to form a portion of the fibrous cord into 
which a clo:-;ed artery i~ t•mYertcd. The contraction of a divided arkry, :tnd 
it~ retraction within it:-' sheath, ht•j!in immediately upon ib did::ion; thi~ 
... tep of the pro{'r~s wa:- fir:-:t indicated by )forand, in 1786, who <lid not deny, 
u,; :-omc• of his follo\rt•r:-; have done, th:tt the formation of a c·lot is of tern· 
porary utility', though he clearly declared his conYictiim that the permanent 

!i! ;:~u ~-·~t1:.~~ t~ lt(~J I\' ;;1~l·:l1 ~1 ~·~~ .. ~~ ~ l~~1i~ (I~ i ~~Pf t~ ~t ~:~~i ~a ~i\~~~;: ll~ !1~f I~:~ ~l<:; 1~~ 1~:) 1\~:c : ~~ 
conta('t with the irregular su rface of the latter, and thus fal'ilitatcs thP for. 
111ation of' the external rnagulum, while it~ contraction as regards it:-: Pnlibre 
climini:-ollC'~ the size of the stream, and thu~ tends to a~::i~t the.· formation of 
the inkrnal clot, of whith it likcwi:-e dctcrminc:i th<' :-hapc. This routrac· 
1ion, :1~ i-;hown by Kirkland, extencli-; to the ol'iµfo of the ncnrc>st :urn.~tomos
ing hranch. The permanent mcaJJ" by which a. (liYided artery i;;; clo::ed, ron· 
:-i ... t in the union of the cut edge:-; hy the deYelopmcnt of local inflammatory 
changc>s, the continued contractiou of the walls of the vc~el upon the in· 
ternal coagulum, aud the final conversion of the lower end of the vc~sel into 
a dense, fibrou~. impcrviou~ cord, into the construction of which a certain 
portion of the internal clut appear:; usually to enter. The exact mode in 
which the cic1u riz:ttion of the cut extremity of the wssel is effocted, is Yari· 
ously described by author:;;, according to the scnral view::; entertained ns to 
the nature of ti~~ infianuuatory process (sec Chap. I. ). l\Iost ~urgical writers, 
following Dr. Jones, have attributed the healing of dividetl arteries to the 
ctfu~ion of plrt.~tic matter from the ms<,, 'l'a.<Jo1·um,; the advocate:-; of tht· cellu
lar pathology consider the proce:-~ to be one of cell proli:fcmfion from the 
n,.,cl\ wall~. a vil'w wh irh is sustained b_r <'areful experiments made hy Dr. 
~hakc~peare, of thi:-o tit~·; Prof'. Bra le and l\fr. Lee ('Onsiclcr the union to be 
tl11c to the developmeut of gel"mina{ 11wtter1 dcrin:-d from the white corpus
l'lcs of the blood, while Billroth (pract ically returning to the old doctrine 
of' Petit), attributes the healing of wouncl~ of both nrterie:-' :rnd ,·eins to the 
nl'grwizution of t/1r intermtl coag1dum, through lhe multiplicntion of the white 
hloocl·corpu~clc~, aided, perhaps, by the entrance of wandcl'ing cell8 from 
the ~u rroundinµ.- tissuc:5. 

Without entering into a discu:: .... ion of' this question, which must be con· 
:-itlcml to a great degree one of purely theoretical intere::t, I may :-ay that 
whatever be the method hy which injurie:'I of othf'r tissues arc repaired, by 
lhe ~amc meth1HI, in all probabilit.v, are wounds of arteries united i and this 
method, a:-; I lun·e endeavored to show in prcYious chapters, is in all cases by 
mean~ of that n:1t11ral proces.s which for want of a better name we call in· 
flamnmtion. \Ve may, however, from what has been !'laid, derive this prac
tical Je,:-on : that a:-; the repair of an artery after injury appear~ to require 
the c1H1pcrntion both of the walls of the vessel and of the contained blood, 
nu mC':tm; of arresting hemorrhage can be looked upon a!-i philo~ophical, 
which ignores the efficiency and attempts to dispense with the aid of either 
uf thf':-;l' agent~. The application of this remark will he seen directly, when 
I come to speak of the local mean~ of treating arterial hemorrhage. 
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Th f" drnng<'s which ha\·e been abo\·c de:::cribed ar(' b<'st m:ukC'd in the 
closure of the proximal or«ardiac end of a didded arte ry. Tho:oc whi<:h take 

~~~~~it~Y1~ 11~ ~tr~'~h=~~,1~~1~i;J:·e~~~-dt~1~1 :ai1~1~c:·~a~i~~~g\~Y:::~~ 1,\~~·i;11 i~n ~~~rcl~s: 
ta! end of the ve:osel is smaller than in the proximal, nncl indeed in i'-ome 
cases entirely dcficirnt; a cireum:::tancc which, as poiutNl out by Guthrie, 
may probably account for a fa.ct which has long bceu rccoi.rnizcd by ~u r· 
goons, that secondary hemorrhage usually occurs from the di;,:.tal extremity 
of a wou nded vc:o~el. 

In the case of partial!~· divided arteries, the procc~s if.I c~scnti a!Jy the same; 
a clot forms hetwccn the sheath and the vessel itself: and rom pre:::ses the 
latter; t his pressure may likewise be a ided by the formatio n of a clot in the 
external wound. The permanent clo::;ure of the t11terial in ci::;ion i:.; efll'cted, 
as in the ca~eof complete division, by the infl am matory procest'. Very ~light 
wound~, especially if longitud ina l, may clo!:ie without the calibre of the artery 
being obli terated; if, however, the size of t he wound be Cf)Ua l to one-fourth 
of the circtunfr·rl'nec of the ves::-el, the latter will almo~t inevitably he con· 

~:\\~~~~·~~~~~~~ /1~~1~~;~·1\~1~s '~~~~~~t i~ht~S:~t~!<Yf~)~?{~~?;~:-~1~~:foi1~ (111r~l~a:~:~c~·~~~~~: 
as wf.'ll as au external, coagulum. " "'hen :-uch a wound hea ls without the 
obliteration of the calibre of the arten·, the inner coat::; of t he latter do not 
unite very firmly, and an aneurism is ~\pt to he !:iUh~cqucntly developed. In 
an artery a::; large as the axillar:r or femoral, it may be stated, in general 
terms, that a wou nd of one.fourth of the circumforcnce of the ves~el will, 
if untreated, either cause death by hemorrhage, or ~ive ri:;;e to a traumatic 
ancuri:i.m; in the rare instances in which neither of these consequences 
ensues, t he vessel will, in healing, be converted into an impervious fibrous 
cord. 

TREATM ENT OF ARTERIAL IIJ~i\I OHR IJAUE. 

The trca.tmcnt of arterial hemorrhage should be both local and con.stitu· 
tional. The constitutional treatment consists in keeping the patient quiet 
in a recumbent position, and in avoiding any sudden elcvatiou of the head 
or of the anus, which might induce fatal syncope. Food and stimulants 
should be caut iously administered in small quantities at n. time, and, if there 
be vomiting, may be g iven by enema. Ilypoclermic inject ions of ether have 
been succcis:sfuJly used by H ecker, ~Iacan, and others, in the collapse of post· 
partum hemorrhage, and I have myself employed them with advantage in 
cases of profuse bleeding during operations. Opium should be freely used, 
and is a most val uable remedy in these cases. Drugs adapted to increase the 
plasticity of the blood, such as the muriatcd tincture of iron or the acetate of 
lead, may be administered, or ergot may be used, as recommended by 'Vachs· 
muth in cases of the hemorrhagic diathesis. As a last resort transfusion of 
blood should certainly be tried, in the manner and with the precautions re· 
commended in Chapte r IV. The st..'ltistics of this operation in cases of hem· 
orrhag-e, as given by Landois, are very favorable, 99 cases hav ing afforded 
not Jes.:; than 65 recoveries, while 11 of the 31 fatal cases (the result in 3 was 
doubtful ) w<:'re moribund at the time transfusion was practised. Stricker 
recommends v igorous kneading of the abdomen, !:tO as to force t.he blood from 
the abdominal veins to the heart, and thus keep up the action of that organ. 
For the anremia left _after recovery_ from the primary effects of hemorrhage, 
a long course of tomes, and especially of the preparations of iron, may be 
r_equircd. rpie loss o~ ?Iood in some cases is never eutirely repaired during 
hfe, the patient remammg permanently blauchcd, though otherwise appar· 
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l'ntly in good health i or the debility resulting fi·om hemorrhage may act as 
a prc<li,..po,-ing cau"c for the occunence of tuberculo~i~ or other morbid con
flition. The local treatment of arterial bleeding con~i ... ts in the adoption of 
variou" ml·:umrc!"I, which may be either of atemporn.ry, or of a permmv·nt nature. 
] h.'morrh:ig-c from a wounded artery may be temporarily checked by pre.-:.'(ure. 
Thi:-; may he applied directly at the seat of injury1 or indirectly upon the 
main artf'I')' of the part, at a point between the wournl and the centre of the 
dreulation. In the lalter ca;.;c compretision is urnally be~t excrci"ecl by the 
appli('ation of the tourniquet, the various forms of, :rnd the mode~ of msing1 

whi('h in,.;tl'ument have been sufficiently described in a previous ehapter. In 
dealing with certain artcrici', as the subclavian, to which a tourniquet cannot 
be applied, effectual pressure may be made with the handle of a large key 
(previously wrapped, so as to protect the skin), or other suitnble implement; 
or if the clavicle be much displaced-as by an aneuriHmat tumor-Syme's 
plan mip;ht be employed, which consists in making an incision in the line of 
the artel'y, upon which direct pressure is then made by introducing the 
finger through the wound. Por the permanent arrest of arterial hemor
rhage, the surgeon may have recourse to the use of-1, cold; 2,position; 3, 
prcs.mre; 4,styptics; 5, cauterization; 6,lorsion; 7, ligation; or 8,act1pl·essure. 

1. Cold is an efficient means of arresting hemorrhage from many vessels 
of !:imall calibre. In some cases the presence of clotted blood inn. wound n.p
peal'ii to encourage further bleeding by acting just as a warm poultice would 
do1 and the surgeon often finds that, upon sweeping awn.y the clots and ex
po$ing the wound to the air, the hemorrhage ceases spontaueousl.y. Hemor
rhage from small vcs~cls may often be arre.:;ted by pouring a stream of cold 
water over the part, or if the bleeding come from one of the mucous outlets 
of the body', as the mouth, nostrils, rectum, or vagina, by introducing small 
pieces of ice. Care must be taken, howcYer, in the use of cold, not to con
tinue its application too long, lest injurious cleprcs~ion or even sloughing 
should em;ue. The application of hot wafer has been succeggfully employed 
in cases of capillary hemorrhage by Keetley, C. T. Hunter, and other 
surgeons. 

2. Position may often be usefully employed to n.rre~t, or, a.t nny rate, to 
afl . .;:ist in arrc~ting arterial hemorrhage. If the wound he in the lower limb, 
the part should be elevated by means of pillows or an inclined plane, so that, 
by the laws of hydraulics, the force of the circulation in the injured part 
may he diminished, and nn opportunity given for the occurrence of the 
naturnl proc~:-:es of repair. The same plan may be adopted for wounds of 
the upper extremity; while in treating wounds of the arteries of the fore
arm or of the palmar arch, it will be found aclvanta~eous to forcibly flex 
the elbow-a modification of Hart's method of treating aocurism, which 
hnl:i afforded good i·c~mlts on more than one occasion. 

3. Pressure, which, as we have seen, is the common mode of temporarily 
checking hemorrhage, may be also efficiently used for its permanent arrest. 
It may be applied directly to the bleeding point by mean~ of the graduated 
comprcsB, or by the use of serre-fines, or of small forceps i or indirectly, by 
bandaging the limb and flexing the proximal joint OYCr a roller, or, in the 
case of bleeding from ('avities, by plugging the part with lint or compre;.;p.ed 
sponge. Sometimes pre~sure may be efficiently applied by means of a weight, 
a~ n. bng of shot1 or even loose shot, as was done in Dr. Hmyth's remarkable 
case of successful 1igation of the innominate artery, which will be again re
ferred to. The gmclttaled compress is made by lay ing together a number of 
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pledgets of lint of gradually increasing dimen:-:ion~, 80 that \\ lwu compll'l<.!d 
the ma:::s has the form of an io\'ertecl cone ahout an inch in hcig-ht; the apex 
of this cone i~ applied directly upon the bleeding point, ttll doh having hc<'n 
prcviou::ly removed from the wound, and the comprr:-,.:, b hdd in pl:H'e hy 

~~!.~s~~·~~:~e~c~~:!.~d ~'~~1tl1 ~:rb~~1~cl:~: . m~,~cr~i~ti~ni! !~.)~~~~··~;~: (;)f~~:l~!~i~; ~} 
a bone give:-; a firm ~ubst:rncc against whh:h the vc:-::-:f'l mny ht• c·ompre::sed, 
aR in the ca~e of wounds of the temporal artery, this will be found a very 
efficient mode of controlling hemorrhage. 

-! . Styptics.-These agents, when employed alone, are not of murh use, 
except in checking capillary oozing or the bleeding from very l'mall \'l'fl:icls. 
The ~implest nn<l most convenient is ordinary diluted alcohol, the employ· 
mcnt of \\' hich in operations has already been adverted to. The styptic of 
Pngl inri, which has a good deal of reputation, particulnrly among French 
surgeons, contains a lum and benzoin, and certa inly seems in some cases to 
answer a very good purpose. Among the more powerful styptic~ nrny be 
especially mentioned the perchloride of iron, in substance, in solution, or in 
the form of the muriatcd tincture, and the prrsulplrnte, or Monsel's salt. The 
latter, in particular, is undoubtedly a very powerful a~ent, and, when prop· 
erly m~ecl, capahle of serving a very good end; its indiscriminate employment 
in all cases of suq~icul hemorrhage has, however, been productive of a great 
deal of harm, not onl!· on account of its cffCct in hindering primary union, 
but because the rapidity of its action, and the facility \\'ith which it can be 
applied, hnve often induced inexperienced practitioners to neglect less easy 
but more tru~t\\'orthy means of suppres:-<ing arterial bleeding. 

In conjunttion with pred.-rILre, styptics are more vah1t1ble than by them
selves; by applying the styptic upon the apex oft he ~rnduated compress, or, 
in the case of hemorrhage from deep fistu lous wound~, or from the mucous 
outlets of the body, by plugging the cavity with lint or sponge soaked in the 
styptic, a very powerful i mpre~sion may be produced. Tn a very interesting 
.if inconl'lusive paper, publ i:-hed in the Amei-ican Joumal of Jlfediwl Science.'J 
for October, 1XH5, Dr. J. l\L Holloway a<l\•ocates the employment of styptics, 
with pref:sure, in l'ascs of cousccut ive hemorrhag-e from gun:-:hot wounds, as 
often preforahll' to the use of the ligature; :rncl though, of cour~c, a practice 
founded on uniYer~al experience is not to be revolution ized by the record of 
a few exceptional cases met with by any individual, still the instances men
tioned by Dr. Holloway :ne of much interest, as showing that thei:e means 
may occnsionally prO\'e succe!'sful e\'en in deal ing with sud1 a large artery as 
the axillary. For bleeding after the extraction of a tooth, :\foreau rc:commends 
plug-,!!ing the cadty with cotton saturated with tincture of' bcnzoin, and com· 
pre~sion by means of a piece of cork fixed between the neighboring teeth. 

-3. Cauterization with a hot iron was, until within a comparati\·ely ~hort 
period, the principal means of arresting arterial bleeding at the commnnd 
of the ~urgcon. ..\lthouµ-h the ligature \\as n•·in\·entecl :rnd powerfully ad
vocated by the illustrious Pare, in the middle of the sixteenth century, it 
was not generally adopted far a long timC' subseriut·ntly, and we learn from 
the writings of Rharpc, of Ouy'~ Hospital, only a. little more than one bun· 
dred years ago, tl_1at even in his time the cautery and styptics were still 
preferred to the ligature by maoy surgeons, not only ou the Continent, but 
even in sonic parts of England. Although no surgeon at the present da)\ 
probably, would use the hot iron in any case in whith a ligature could be 
applied, ther? are some cir~umstanccs undrr which the cautery must still be 
resorted to; Ill some operations about the jaws, and in other cases in which, 
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from the position uf the bleeding vessel, or from the condit ion of the sur
roundiu~ ti!-i~uc:..:, other modes of controlling hemorrhage nre not tl\"rtilable, 
or fail upon trial, the hot iron is a valuable application. The vnrious forms 
of the cautery haYe already been described and fig-urecl in the chapter on 
)finor ~urgcry, and it will be sufficient to add here that when used for 
hemnrrhage, as it is the coagulant and not the destructive effect that is needed, 
the temperature of the iron should not be raised abo,·e a black heat. 

6. Torsion, a~ a means of controlling the hemorrhage from cut arteries, 
waR known to the ancient:;, but subsequently passed through a long period of 
oblivion, havin~ been rC'v ived in the early part of this centu ry, principally by 
the efforts of Prench and German surgeons, among whom may be specially 
named Amus,-;at, Vclpcau, and Fricke. Since then torsion has been occa
sionally used by Ru rgeons, generally in dealinp: with ~rnnll arteries; but the 
practkc ha!:' within :1 f(>w years received a fresh impulse, and is now strongly 
advocated by S('vcrul \\'l'itcrs as a mode of treatment applic:ahle to vc:..:sels of 
all sizcsj this movement has been most actively participated in by Prof. 
Syme, of Edinburgh, Prof. Humphry, of Cambridge, and l\Icssrs. Bryant 
and Forster, of Guy's Hospital, London. Torsion may he practised in several 
ways: ~ymc, Humphry, and Tillaux, following Amus:mt, draw the extremity 
of the artery out from its sheath, and twist it until it is twisted offi the sur
geons of Guy's H ospital, on the other hand, adopt Y elpeau's plan of leaving 
the twisted end attached. that it may give additional security by acting as a 
mechanical plug. Frf'.e torsion (that is, "·ith a Ringle puir of forceps) is 
recommended by Bryunt for vessels of moderate size, and for nll n:..:sels in 
the ext rcmitic:sj limited torsion ( in which theves~el is grnspcd with one pair 
of forceps and twisted with another) for such artcrie::; as are large and loosely 
connected. An ingenious torsion-forceps has been devised by Dr. H ewson, 

Fio.82. 

Speir'sartcryconstric1or. 

of this city. 'Vhen it is not intended to twist off the end of the vcs;:.cl, the 
number ol" turns 8hou ld vary from six to eight, according to the size of the 
artery. The rncchani~m of' tor,-;ion is as follows: the inner and middle coats 
are lacerated and curl upon themseh·es, forming a nidm; for the coagulation 

~f r~~~~.(~l~;~~i~:d~ftge 1!~:~!~~~~1°:0~~ ::~,~i~~~~~~~~~~~~~~1, '~~:~~~~~;e~~:e~ef~~~ 
porarily as a mec·hanieal plug. and is eventually ::;urrounded by· lymph and 
incorporated with the adjoining tissues, or more commonly separnted :rnd 
thrown off by ~loughing, jmt ns the end of a veS:~el which _has beC'n :;.ubmitted 
to the Jirrnturc. ThC' artery is permanently clm:ed by the 11.1ffammatory proc
ess, at t17(' point at which ihe middle and inner coats have ~iven way. Tor
sion ha...; now be('n ~o often succe~E.fu ll y applied, ena to large vessels, that it 
cannot, I think, any longer reasonably be doubted that it is an effectual mode 
of controlling hemorrhage; it is, according to Forster and JI. Lee, e\'C' J~ 1~1ore 
applicable to large ves;-;cls tlum to smal l. I do not see, hmn·ver, that 1t is at 
all a better mode than ligation, nor, I think, docs it t"q ual the latter in safety ; 
thi~ poi at will be again rcforrcd to after I have described the remaining modes 
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of controlling hemorrha7e, ligation, and acupre .... sure. A modification of the 
ordinary mode of effecting tor1'ion has been recently sugge:sled by Dr. S. 
Fleet Hpcir, of NC>w York, who employs an im;trumcnt which he calls the 
"artery con.>:friclo1·" (Fig. 82); its action 80mcwhat re:'rmble:; that of the 
Ccraseur, and it i:; de:-;igned to seyer the internal and middle coats of the 
artery, thus allowing their invagination within the external ('Oat, which is 
corrugated but not divided. The instrument is removed as soon as this has 
been accom plishcd. 

7. Ligation.-The ur-:e of the ligature, though apparently known to the 
ancients, was afterwards completely forgotten, so that its introduction into 
su rgery by Pare, in the sixteenth century, has all the merit of an original 
discoYery. It was not, howeYer, until long after Pare's time that the use of 
the ligai.u rc became uni\•ersal, or indeed general; and the reason for this 
appear:; to have been not so much on account of innate obstinary on the part 
of' surgeons, as because the natural process by which hemorrhage is arrested 
not being understood, and ligation being con~equcntly practised in a very 
defective manner, its results were correspondingly unsatisfactory. The liga
ture, as now used, is, I believe, when applicable, the very best method of 
checking arterial hemorrhage. The form and stnicture of the ligature, and 
its mode of application to the open ends of vessels, have already been de
scribed (page 98), and need not be again ad\·erted to. 'Vhen it is necessary 
to secure an artery in its continui ty, the ligature may be most conveniently 
passed beneath the ve::isel by means of an aneurismal needle (Fig. 83), or 

FIG. 83. 

Aneurismalnced!e,armcdwithaligature. 

even an ordinary cun•cd needle, or an eyed probe. The mechanism. of the 
ligature in contro1ling he1norrhage is now well understood (thanks to the 
investigations of Dr. Jones), and the rules for its application thoroughly 
established. The illustrious John Hunter, even, did not appreciate the mode 
of action of the ligature, and accordin.rrly we find that in his operations for 
aneurism he did not draw the noose tight, fearing to weaken the coats of the 
ves:-<el-thu~, as Dr. Jones subsequently showed, defeatin~ the very object 
sought to be attained. The ligature should be applied with sufficient force to 
di\·idc, smoothly and evenly, the inner and middle coat...;:. of the artery, while 
the outer coat is constricted within the noose. In tying the larger

0

\'essels
1 

the gidng wny of the inner tunics of the artery is sOmetimcs distinctly per
ceptible to the surgeon. The divided inner coats curl upon themselveS, and 
assist the formation of :111 internal coagulum, while the artery is permanently 
scaled by_ the occurrence of inflammatory change;:;, just as in the natural 
h::emostat1c prorcss .already described. '~he noose of the ligature is gradually 
!oose n.ed ~y ulccratwn_, and final.ly cuts its way through, or comes out bring
rng with 1t the constricted portion of the external arterial coat. The clot 
which is formed 011 the distal side of the ligature is usunlly smaller than that 
on its proximal side; in some cases one or even both cJots may be absent, 
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ancl nt the nrterr be H•curelr closed1 which show:-; that the formation of a 
clot, ihough of' gn.:at a!'~h~tance, b not in all case;-; absolutely cs~ential for the 
~U('C'l'.":-i of' the li~ature. Dr. B. lloward, of'Xew York, ha~ published some 
experimc·nb to ~how that it i~ not iurnriably nece&-ary to draw the li:zature 
so tiizht a:". to diYicle the inner c·oat~, but that mere narrowing of the arterhll 
tube with a loo~c ligature is imfficient sometimes to :-c·cm·C' ob'litC'ration of the 
n,.:ol'I. Thi!-i which i:-< a reyj,·al of the teaching of Rcarpa) w:is indeed 
knlHrn from the ca~cs of ] fuuter, who, as we have seen, did not tighten his 
ligatun·." in opera.tin~ for aueurism i but I am not aware of any clinical facts 
which ~how that a looH' ligature has any superiority OYer a tip:ht onC', while 
thl' univl'r:-al experience of surgeons is that it is le~s ~afe, and that it lrn~ the 
additional di~adwrntagc of not coming away as readily as one which is tightly 
drawn. 

The bel->t material for a ligature is, as has been already said, ordinary fine 
whip·cord or ~ilk. Variou~ attempts have been made from time to time to 
sub!'ititute other materials which it has been suppo!::ed would produce lel:iS 
irritntion and might become encysted or absorbed. Thus Rir Astley Cooper 
and Dr. Physick made use of animal ligature.q1 catgut or some Rimilar i;;ub· 
~tanrc, and this practice has since been occasionally adopted by othcrs.1 

Carbolized catgut has been recently extensively employed by Lister and 
other i-ur~eons, but has not pro\·ed itself as certain a preventive of secondary 
hemorrlrn.g-e as was at fir:<t anticipated. Its fault is, it ~ecm~ to me, that it 
di:-appear:-; without dividing- the external coat of the artery. and thus doC's not 
securely ncclude the ve:<:oel-in this respect being open to the :-amc objection 
as acupre~;-;ure. Jlfetallic lignliue.~ were employed in a i-erir~ of experiments 
on the lower animals Irr Dr. Levert, of Alabama. ahout forty years ago, and 
flinc~ then ha\'C been oCcasionally used in operation:-< on thC lluman Subject. 
Dr. J .... evert found that wire ligatures tightly secured around the arteries of 
do~, produced obliteration of the nssels, and thnt, when both ends of the 
ligature were cut short, the loop became enc)·stcd, and remnincd in the 
wound nn indefinitC' time without produeing irritation. Rimilar results have 
been i-ioec ohtaim.'d by Rir J. Y. Rimpson nnd others. Dr. Howard, on the 
other hand, findf' that wire ligatures, if drawn tight, produce nrn.rked in flam· 
mation and ~uppurntion nrotmd the seat of ligation, and therefore recom
mends the use of loo.'{c wire ligatures. :;\letallic ligature threads hnvc now 
been used a sufficirnt number of times in operations on the hunrnn subject, 
by Htonc, Gross, Mastin, nnd other surgeons, to warrant the belief th:lt they 
arc l"afe ap;cnts, and muy properly be applied in cases in which it is desirable 
to leave thr noof'c in siili and clo~e the wound over it, as in crrfain opemti0ns 
upon thr abdominal cavity; even in these cases, however, it i~ probable that 
the anti:ocptic ~hort-cut ligature of Prof. Lister would answer a still brtter 
purpose. 

Rule.'{ for Li,qati11g Wounded .Artuie.s.-In the application of lip;atnres to 
wounded :wterie:o, there are certain rules which should be indelibly impres:;ed 
upon thC' H1rt_reon·~ mind: these arc-

1. /11 r11.~r.'{ t!{ primary hemorrliage, no operation ,(fhould be pe1j"ormed 11pon 
an arter.11i wile.~-~ if 1°s at the momrnt actually bleeding. In ca~eH of .qero1ulary 
hcmorrhag-C', :t ditli:-rcnt practice 5houlcl be adopted 1 a~ will be prc::cntly 
seen;. hut in dealing with a recently wounded artery, if hcmorrha~e h:.n:e 
ceased, the surgeon as a rule should not interfere1 bccnuse (1) there is a fair 

1 The lnle Prof. l~ve employed ligatures mnde from the sinew of a decr1 ancl Mr. 
Barwell rccommenclio tho~e taken from the middle cont of the ox's nortn. Mr. T. 
Smith, )Ir. Croft, n11d Mr. Pollock have used cnrbolizcd ligntures made from the 
tendon of the kangaroo. 
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prospect that the bleeding will not return; (2) the probability of di."covcr
ing the source of hemorrhage is much le:::\ when there i:-J no ~trearn of blood 
to point the surgeon's way, and (:3) the incision1; and mauipulntions which 
would be necel'sary in ~carching for the arterial wound woulcl be a J>Ol'iitive 
injury which would more than counterbalance any benefit that miµ-ht prob
ably be obtained. In certain exceptional case:-i, however, the surgeon i-houl<l 
not hesitate to apply a ligature e\·en under these circumstance~; for instance, 
if an artery were seen pul::.ating in a wound, it would be right to tic it even 
though it did not bleed, for in such a case the liµ;ature could do no harm, 
and might prevent a great deal of subsequent mischief; again, it' a patient 
were likely, for any reason, to be su~jected to unusual risk of secondary 
hemorrhage, a~, for instance, if it were neces.5ary for him to be transported 
to a distance, or if he were threatened with the inrnsion of delirium trc
meus, it might be proper to choose the lesser evil, and search for the wounded 
vessel, th:tt it might be secured by a ligature. Under any circumstances 
the patient should be constantly watched, and if the wound were in an cx
tremitv, it would be right to apply a provh;.ional tourniquet, f'O that, in case 
ofsecOndary hemorrhage, all unnecessary lo&; of blood might be prevented. 

2. In applying ci ligalute lo a wounded artery, the surgeon should cut dou:n 
'!lpon it directly at the 7Joint .f1·om, which it bleed.If, and 8ecure the i•e:~ .... el in the 
wound. This rule and the next were clearly htid down by John Bell, and 
most powerfully enforced by Guthrie, and yet, it is to be feared, are, even 
at the present day, too often practically ignored by operators. There are 
two principal reasons why this rule should be con~idered inyariable : (1) be
cause it is ofLen impOl'isible to tell what Yessel is wounded, until it is exposed 
in the wound it~clf; nnd (2) because, even if this point could be determined, 
ligature of the main trunk above the wound would, in a vast number if not 
in the majority of cases, fail to arrest the bleeding. Thus it has happened 
that the superficial femoral artery has bccu tied for arterial hemorrhage 
from a wound of the thigh, and, bleeding continuing or recurring, it has 
been subsequently discovered that it was a branch of the profuuda that was 
wounded; or the subclavian has been tied for suppofl.cd wound of the axil~ 
lary artery, when the hemorrhage really came from the long thoracic. 
Again, if the main trunk be tied, the collateral circulation being quickly 
establi:;:.hed, secondary hemorrhage is extremely apt to occur from the cliJ;tal 
side of the arteria l wound; or if there be collateral braoches given off be
tween the point of ligation and the wound, bleeding may occur even from 
the pl°oximal side of the latter, when, if a second ligature be applied in the 
wound, the double obstruction will (at least in the lower extremity) almost 
invariably caui:;c gangrene of the limb. Still further, cleligation o( the main 
trunk exposes the patient sometimes to additional danp;er; thu~, Liston 
having tied the external iliac for wound of a ~mall branch of the common 
femoral, the patient died of peritonitis, a cause of death, it will be observed, 
which wa~ directly connected with the operation, and entirely independent 
of the original injury. For these reasons, then, viz., that b~· this method 
only can the actual source of hemorrhage be determined; that thus only 
can probable security be afforded against secondary bleeding; that if sec
ondary hemorrhage should occur, this plan does not put out of the question 
further treatment; and that this plan does not entai l any additional risk 
upon the patient, the rule should be iovariable, that., whenCi•er practicable, a 
bleeclin,rJ (t/'lcry .<?hould be directly cut down upon, and lied where it bleeds. In 
c!oiuf? t~1is,. t.he surgeon should usually take the original wound ns the gu ide 
for his .111c1s10ns; should, however, the wound be very deep, it may be more 
?Onvcn1ent to reach the source o~ hemorrhage by makiog a couDtcr-incision 
111 the course of the vessels, cuttmg upon the end of a probe introduced to 
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the hotlom of the wound. IIemorrlwge duriny the opemlion should be 
_guanlcd again~t by the u,.;e of a tourniquet, where thi8 instrumrnl is appli
cahlL\ or by prt ... "ure made by an a~sistant on the main trunk; in ~ituations 
when· thi~ i8 inl)H'il<:ticable, the ~urgeon should introduce one or two f1nf!crs 
into the wound, ,.o a-.; to com pre~:; the bleeding \'e::o:"el while mnking the neces
~ary i1H'i,.;ion,., Thi" rule of tying an artery where it bleeds hold~ good for 
both primary and :"('tondary hemorrhage; no matter whnt the conclit_inn of 
the wound may be, a~ long :1:-i there is a wound, it t"hould he freely enlarged, 
and the ve:"i::CI !:'CCured ut the point whence the blood i~:oues. This is often a 
difficult and tedious proceeding, particularly in woundi;; that arc ~wolleu and 
granulating, but it 1s a proceeding that the surgeon should consider impera
tive when the occa~ion arh•es; and it is surely ,·ery reprehens ible for any 
operator, in view of the rn!:'t accumulation of recorded expericoee on the 
subject from both civil und military practice, to persist in cnses of arterial 
hemorrhage in tying the main trunk of a limb, mere ly because it is ensier 
than to tie the ves!';e l in the wound, or, still worse, becituse it enable~ him to 
perform wh:it is coni;:.idered a more important openttion. 

:3. A third rule, and one closely connected with the preceding, is that two 
liyallll'el'I .~/wuld be applied, one lo each end of the .artuy if it be completely di
t'irlcd, and 01ie 011 tiu·h .~ide qi' the wowid, 1J the lalla have not ('Ompletd!I :-1n•ered 
the co1d.~ qf thr l'l'f'l·"el. The reason for this rule is obvious: in many ports of 
the body the :nterinl anastomosis is so free that a ligature to the proximal 
side alone will not cvl·n temporarily arrest the bleeding-, the cuJTent of blood 
bein~ immediately carried around to the clii::tal extremity; in other cases, 

~~~~~!:~ ~(;~:~~i:1~~~ 1!~f1~~~~·~:r~rr~~11·~~i~~ ~~1 f~~~ 1 ~1~~:~bli~h~~~ ~~~e'i(~·i ~;1~,?i1ii 
again he~in from the cli~tal end of the Yessel. If, a~ :oometime::; happen:-:, the 
distal extremity of' the ve~sel he so retracted and :-urrounded by the adjoin
ing ti,.~ucs, that it C'annot he found even after long and careful ~carch, the 
surgeon may plug the wound with a graduated comprc:s:-;, the apex of wl1ich 
is imbued with the solution of the persulphate of iron, nnd f!OOd results may 
be hoped for from this proceeding; but, whenever it is practicnblc, the 
distal n::' well ns the proximal end of the vessel should unquestim1ably be 
tied. If a large arterial branch be wounded immed intely below its origin, 
it is safor to regard the injury as one of the main trnnk, and npply ligatures 
immediately above nnd below the origin of the brnnch, a8 well ns on the 
cli~tnl side uf the wound in the latter;' so, on the other hand, if a large 
branch be given off immediately above or below an arterial "·ound. it is 
proper, after tying the injured vessel in the u~ual wa~·. to npply an additional 
ligature to the branch. If this should not be done, there would he risk of 
secondary hcmorrhng-e from deficiency of the iuternal coaµ-ulum, which, as 
ha:" bc(•n mentioned, extends only ns far us the nearest nnar-tomobing- vessel. 

There are, it i:-; true, a eertaiu number of cases on record, in which the 
proximal ligature alone, or cYcn the ligature of the main trunk at a distance 
from the wound, h11s arn~ted hemorrhage, which Im::; not rec·urred; hut such 
ca~cs arc quitC' extcptional, and in no degree inrnlid:lte the force of this nod 
the preC'cding- rule of trentment, \\ hieh might well be called 90/drn rulci::. 

-!. However tle:"irnhlc it may be to tie n. bleeding ves"cl in the wound, in 
certain i:;ituations it is impO!:'tiible to do so; thus, in the cuse of wou1Hl1' which 
penetrate the floor of the mouth, dh·iding branches of' the external carotid, or 
in cnses of lu .. •morrhng-e into the mouth from the internal carotid, or within 
the pch·is from branches of the internal iliac, it is manifestly impossible to 

1 l>r. T. U. \\'ilkerMn, 11f :~forth Carolina, bas recently reported o. c11se in which 
this pl11n was ~ucce~sfully carried out in a case of wound of the profunda fcmoris just 
below iu origin. 
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reath the Rea~ of. the wound, and the ~urgeon's only rc:-:ourre is to t ic the main 
trunk. Agam, IJl cases of ~econ<lary hemorrhai1c from wounds of the palnmr 
archc~, it may be nece:->.-:.ar.r to cleviil.te from th; ordinary rulc1 and tic either 
the brachia], or the radial and ulnar arterie:-:.1 

Application o.f Ligatures in the Continuity of Arteri~.-In applyin,!! a 
Jip;nture in the continuit~· of an artery, whether at the 8eat of wound or at a 
higher point, or in the llunterian operat ion for ::rneurism, the Rurgeon is 
guided in making hi :s incisions by the Jines which he knows to corre~pond 
with the general course of the vessel. If there be a wound, that ~hou ld, of 
course, be the start ing-point for the incision, but in other cm;es the operator 
must rely upon t he pulsation of the yessel if that can he fe lt1 and if not, upon 
his genera l anatomical knowledge as to the course of the artery. It is well, 
especially when t he artery lies deeply, to make the incision, ~ls recommended 
by Hargrave and Skey, somewhat obliquely to the course of the ve~sel, which 
can thus be more rcndi lv found t han if the incision were d irectly in its line. 
Tbeskin and supcrfic ia l ~fascia may be <liv ided by the first st roke Of the knife, 
but afterwards the su rgeon should proceed with great caution, taking up each 
su cce:<~ive layer of tissue \9ith delicate forceps, and making a slight notch for 
the introduction of a grooved director (Fig. 84), upon which the layer is then 

Fro. 84. 

carefu lly divided from below upwards. \Vhen the sheath of the vc:<sel is 
reached, the surgeon picks it up in the same way with fo rceps (Fig. 85, A), 
and makes an open ing just sufficient to allow the passage of the needle which 
bears the ligature. This is then delicately introduced between the artery and 
the ve in 1 and very cautiously brought a rouud the former so as to include 
noth ing except the vessel itself. The poi nt of the needle, which must be well 
groun cl clown and rounded, is then teazed t hrough the opening in the ~heath 
(Fig. 85, B)1 a process which may be facilitated by a. gentle touch with the 
knifo1 one encl of the ligature drawn out, and the other drawn backwards 
with the needle, which must be withdrawn as gently n:;: it was in troduced. 
The operation is completed by tying the artery firmly and tightly with the 
reef.knot (Fig. Bi), 0 ), and bringing both ends of the ligature out of the 
wound, which i:i clrn•ecl with sutures and lightly dres;-;ed. 

If an~· small arterial branch should be cut during the operation, it should 
be twisted or tied, taking care to secure both end~; the chief precautions to 
be observed in passing the needle arc not to wound the ,·ein, nnd not to 
jnclude the latter or any portion of it1 or a nerve, in the noose of the ligature. 
Entanglement of the vein wou l<l be very apt to cause phlebiti~ or gangrene, 
while ligature of the nerve would at least give unnecc:::~ary pain

1 
and might 

possibly expose the patient to the risk of tetanus. It would likewise cause 
paraly::!is of the parts below, which in some Rituations might be productive of 
very gra,·e consequences. If, in passing the needle, there should be a gush 
of blood 1 more in quantity than could be accounted for by the separation of 
the sheath, making it probable that the vein had been punctured, the sur-

1 Ogston, of Aberdeen, has snccessfnlly tied the deep pal mar arch by separating the 
abductor indicis from the radia l side of the metacarpal bone of the index finger, 
throllgh n dorsal incision. 
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geon should <·ither t-1u~prnd the operation and apply pre~sure, or should 
extend hifli inch-ion an<l rC'apply the ligature at a. higher poiut. To a llow a 
ligature to t'l'lllain "hich pa.::-sed partially through a \·ein, would be equ iva
lent to form ing a t-1etnn throuf!h that ve:::sel, and would certainly expose the 
patient to the ri:->k!:! of phlcbiti~. 
thromhoi'i~. ~angrcnC', and 1 po~::;ibly 1''10. 8i>. 
embolism alHI :-ccondary pyremia. 
It i~ nlmo~t m•edlc:-:s to :-:ay that the 
:-urg:con l'hould be careful not to 

:~:~~·c th1~r a~·~-~:"t' aa';>~,.~:~n in:r~~n~~ 
d('Jl:'ed fo:-:cia, an accident which 
has occasionally happened in t he 
han<ls of the most sk ilful operator~. 
If the artery be very i:;u pcrficia l, 
the su rgeon :;houl<l bC' cor respond
ingly careful nnt lo go too deeply 
in hi ~ tir:;t inci::fon , which some 
operator:-:, indeed, prcfr-r to make 
by pinch in~ up n. fo ld of sk in , trans
fixin,a:, and cutt ing from within out
ward,.;. In dividing the deeper 
i::;tl'ucturcs, the side of the knifo 
should be usccl rather than the 
point, and the c:dge should always 
be ciirccte<l away from the artery. A. Opening 1hc: 5hc::nh. B. Drawing ligature: 

After ty ing an artery in its con- roundthearler-y. c. Tying-artery. (BK\"AST.) 

tinuity, the limb below should be 
kept warm until the collatC'rn l circulation is fully established i the ligature 
will u..:;ua lly drop between the first and third weeks, according to the ::-i ize of 
the vessel; shou ld it remain too long, gentle traction and twi~ting ma.y be 
practised, as in the case of ordinary ligatures ou the cut. ends of vessels. 

8. Acupressure.-Acupressure, or the means of controlling arterial hem
orrhage by pressure with a needl e OL' pin, was first introduced to the notice 
of the profession by i-:.ir J. Y. Simpson, in December, 1859. It has since 
then been employed more or 1e::s extensi,·ely by a great number of surgeons, 
11nd, nftcr having been altemately extolled and condemned, and having ex· 
cited in the city of its birth one of the most virulent profo~sional eontro\·ers ies 
of modem timci:;, ha:s now gradually assumed its proper place us one of the 
modrs, and, under certain circumstnnces, one of the best modes by which 
arterial bleeding can be arre:stcd. Acupressure may be practised in se\·eral 
different ways, of which Prof. Pirrie and Dr. Keith, who have published a 
monograph on the suhjed, enumerate seven ; though for practical purposes 
the number might he reduced to four. In the first two of Pirrie's and Keith's 
methods, the n!:'scl i:-:. compre~sed between n. pin or needle and the soft tissues 
of the pnrt; in the third, fourth , and sixth, between a. pin or needle and a 
loop of fine fl exible wire; in the fifth (or Aberdeen method), the pre::surc is 
made by pn:;:..:;ing a pin or needle beneath the artery, which is then twisted 
upon it~clf by a quart('r or half rotation of the pin; and in the seventh, the 
vese.el i:-; compressed between the pin and any bony prominence which may 
be conveniently situated. The fir1Jt method is thus described by Himpson : 
"It consists in pn::-sing a long needle twice through the Haps or sides of a 
wound, FO as to croFs O\'e r and compress the mouth of the bleeding artery or 
its tube, just in the same way as in fastening a flower in the lapel of our coat, 



190 INJURIES OF J3L OODVESSBl.S. 

we cro:IB o\·cr aa<I comprCl;.'i t he ::talk of it with the pin which fixe:-; it, and 
with this view pai?-S the pin twice through the lapel. .... 'Vhcn pa,.~ing 
the needle ia thi'." method 1 the su rgeon usually- pl:\('(':; the point of his letl 
forcfin,ger 01· of hi:-; t humb upoa the mouth of the bleeding- Yl':-:-<cl, :rnd with 
hi:5 rif,rht han<l la• introduces the needle from the cut:rneou" surface, and p::u•,.cs 
it right through the whole thickne~~ of the fl ap t ill it!" point prnjccbi for a. 
couple of line:-; or so from the surface of the wound, a li ttle to the right side 
of the tube of the vessel. Then, b)- forcibl)· inclining the head of the needle 
towards his right, he br ings the projeding portiun of it~ point firmly clowa 
upon the ::- ite of the vessel, and after seeing that it thus qu ite :-; hut:.; the artery, 
he makes it re-enter the Hap as near as po~ible to the left :-;idc of the Yl"f':5Cl 1 

and pushes on the needle through the flesh ti ll its point come:; out again at 
the cutancom; surface. In this mode we U!:i-e the cutaneous wnl1s and com
ponent 8ubstance of the fl ap as a r e...:: isting medium, against whirh we com
press and close the arterial tube." The exact mechanism of the .fit.~t method 
can be readily understood from the accompanying wood-cut; (Figs. 86, 87). 

F10.86. 

Acupressure; first method; rawsurf:ice 
(Ell.ICllSRN-) 

Frn. ~7. 

Acupressure; firstme1hod: cutaneous surface 
(ERICHSRN.) 

In the .~econcl method," a common short sewing-needle, threaded with a short 
piece of irou wire, fo r the purpose of afterwards retracting and removiag it1 

is dipped down into the soft textures a little to one side of the ves::ie l, thea 
rniscd up and bridged over the artery, and then final! ~' dipped down again 
and thrust iuto the soft tissues on the other side of the ves1<el" (Fig. 88). Io 

.J<'m.88 F w. 89 

Acupressure; second method. (ERICHSEN.) Acupressure, 1hirdme1hod. (EttlCHSKN-) 

the third method (Fig. 89), "the point of the needle is entered a few lines to 
one side of the vessel, then passed under or below it, and afterwards pushed 
on, so that the point agai n emerges a few lines beyond the vessel. The noose 
or .duplica~ure of wire is next thrown. over the point of the needle i then, after 
be1Dg earned across the mouth or site of the vessel, and paf'sed around the 
eye en<! °.f t.he needle, it .is p~lled sufficiently ti&ht to el ?~e the nssel ; and 
lastly, 1t is f1xed by maklllg rt tu rn by a half twist or tw ist around the stem 
of the ~1 e~d l e. 11 : rhe .fourth method is identical with the third, except that a 
long pm 1s subst1t.uted for ~he n~edle, the head of the pin remaining outside 
of the wound, while the stxlh chff'ers from the fourth merely in the way of 
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fix in~ thC' wire, the ends of which arc, in this method, "cro:"sed behind the 
~tern of th<' pin i-;o 3!-; to embrace the bleeding mouth between them ... pulled 
~ufticiently tig-ht to arre:-;t the hemorrhage, thereafter brought forward by the 
l'icks of the pin-one on <'ach sicle-n1:1d finally fixed by a half twi,.t in front 
of and ('lo."e down upon the pin" (Pirrie and Keith 1 .Acupf'f!•.~111·e, p. +.l). 
The.fi.f1h, or" ~\_herdecn method," con~ist.5 in pa~ing a pin or needle through 
the ... on. ti,.,.;uc.·:-; {'Im;(' to the· artery, ?iving the instrumrnt a qunrter or a half 
rotation, by which the V(':·,.;<:l is twisted upon it:-elf, and then fixing the pin 
or m•cdle hy thrusting its point deeply into the ti&;ue:-- beyond (Fig. 90). 
Thi" ml'lhrnl :'Cems to Ill(' the hest and 
most gc'1l('rally applicahlc; additional 1"10. no 
i;ecurity may be given by superadding 

~~~ii~1;e n(:!·tJ~~ci~'. '·c 'l~J~~p~e:n~~~ !~:~! 1f :~=t 
method consistR1 aecording to Prof. 
Pirric, "in pa.<:~ing a. long needle 
thrnugh the cutaneous Hurface, pretty 
deep into thr soft parts, at some di'"'rnncc 
from the ve:-i.sc l to he ~l<·upre~sed-mak· 
ing it Clllerge near the \'Ci<SC)-bridging Acupre~~ure; fif1h method. (ERICHsKN.) 

over and compre::-sing the artery, clip· 
ping the needle into the soft partd on the opposite bide of the vessel, and 
bringing out the point of the needle a second time throu~h the common in· 
tegument. In this method the soft parts are twice transfixed, and the artery 
is compre::;sed between the bone and the middle portion of the needle in 
front of the integument, between the first point of exit und the second point 
of entrance." 

.Mode of Repair of Atferics <~fter .Acupi-e.~.<?Ure.-Thi:; su~ject has recently 
bern in\"Ci<tig'nted by several writer~1 the results of' who'°'c ohservatiom; niay 
be Rtatcd a:- follows: There IB no direct adhesion of the apposed walls of the 
ve:..::..:cl, as believed by Dr. Hewson and other~, but, on the contntry, the sole 
proce~ of permanent repair takes place at the cut end of the ''e~sel; the end 
~uh~en·cd by the needle is merely to remove the pre:"Sure of the blood cur· 
rent until thi:; repair is :l{'COmpJished. If: however, the needle be allowed to 
rcm:iin so long ns to destroy the structure of the lining memhr:rnc of the ves· 
~cl , then closu re tnkcs place at the line of this dcstruction 1 just as after the 
use of a ligature. The actual repair which goes on at the cut end of the 
YC:'~CI iR due partly to changes in the walls of the \"€:":.:el it. .. clf: and partly to 
changes in the contained blood, in fact to the same changes which we have 
already i:-tudied as taking place in the proces:s of natural h~cmo:"tm•is. A clot 
forms aho,·e the needle, and rests upon without adhering to the contracted 
portion of tlw artery below. The t ime during which the acupressure needle 
should be allowctl to remain yaries from twenty.four to sixty hour:;:, accord· 
ing to the size of the ve~scl. If it be rcmo,·ed before the repair of the cut 
end of the \'('l"l"C'I i:-; eomplete, there will be risk of' cfo.Jodgemcnt of the clot 
(which is not adherent), nod of hemorrhage; while if it remain too long, it 
will excite !'uppuration in its track, just as any other foreign body . 

.i.lfodiji!'d AcllprCRsure.-Undcr the name of "artery compre!5Sor/' l\fr. 
Porter, of Dublin, has described an apparatus for the temporary occlusion of 

~;,.~:: 1~;,,~t:,e?~e:c;>~o~';f~:~i~:~eofi~1!~n~r;1 b~1:~e~~;~~!c~1~; 1~ ~~·i;~:ab:f,~?c~:~ 
whith the vt•:-;sel is comprcs."-cd1 and which are so arrnnµ-cd as to be with
drawn :it will. Dr. L'E~tranp:e'8- apparatus for the f:'nme purpo~e consists of 
u double uueurisrnnl needle, the blades of which close like the ja.ws of a 
lithotrite. Instruments of various kinds for the temporary occlusion of 



192 INJURIES OF BLOODVESSELS. 

arteries have likcwi:::e been de\·ised by De:-<champ:.:., Dc!'ault, As~alini, Du
rest, Richanl:;on, of Dublin, and other::i. 

pr~1/[;~;r~~~;·e~·a1:.~·o~;~,~~~::;~~~~1 ~~1~n~e~~~~1~Y1l~:;~.a 1~: (;~~c~i~~·;;e,n;;.~\~i!~,~·~::; 
Mr. Dix, Dr. Pollock, and Prof. Langen beck, and ha:-i been clP~cnbcd as a 
modification of acuprC1'.-:ure. It is, however, a:" shO\rn by Himp:-iun, an old 
mode of treatment, and, I may add, appear:; to be inforior to both acuprcf.l:-<· 
ure and the ligature. It is practised by surrounding- a ve::::oel with a 1001~ of 
wire, the ends of which are brought out separately through the flap or ~uie 
of the wound, and twi1'tccl over a comprei:s which :::Cl'\'C~ to prntcd the :::-kin. 

Uncipre.~sute, or comprei:sion by means of a hook, is recomnu~mle<l by 
Vanzetti, of Padun, in CfLSCS of secondary hemorrhage from wounds of the 
palmar arch, etc . 

.Aifrlerh•c1"~ion iH a name employed by Prof. 'Vebcr, of' Cleveland, Ohio, 

~~1~1~ i:~~dci1~f·c~11~r~:~~:1~fh~~::1~:·.~~1:~;~~~~~g~~\~~~::;i~1r:~~s~~~~ '~~~~~11 ~~!i~hii~~s iit1; 
own extremity, nnd th('D fixing the parts by the introduction of' a needle 
point or <lclicate metallic peg. 

Comparison between Acupressure, Torsion, and Ligature.-From what 
has becu said with regard to the mechanism by which each of the:-<e methods 
acts, and the ixtthological chaul!cs to which each ~iYes rbc, it will appear, I 
think, that the ligature is to be preferred, whenever the circum:o.tauces of 
the cru:;e allow the surgeon to choose between them. The objections urg-ccl 
again~t the ligature arc, that (1) it acts as a scton, causing !:illppuration 
along its track; (2) it confines a minute slough in the wound until it comes 
away itself; and (:3) it may become prematurely detached and allow sec· 
ondary hemorrhage. These objection:-, though theoretically ju;;t, seem to 
me to be pract ically of little or no value, for (1) healing without any sup· 
puration i!; nlmo~t never met with (at least in this cl imate), in wounds of 
the size of those in which ligatures are used, and no trustworthy evidence 
has yet been adduced to show that the use of ligatures incrCllf.:.f'S the amount 
of sup puration; (2) t he size of the slough embraced by the noose of the liga
ture, in cases t hat do well, is so minute as to be real ly uot worth notice, and 
in cnscs where there is C'xtensiye sloughing, there i:; no reason to attribute 
t hat sloughing to t he uf.le of ligatures; and (3) though hemorrhage may 
occur upon the detachment of a ligature, it is (unless violence have been 
used in removing the ligature) due to a defect in the natural proccs::; of h::e
mootasis, which, as we sha ll presently see, is quite as l ikely to occur with either 
torsion or acupressure as with the ligature. Ton~ion closes arterie!' just as 
the ligature does, and there is the same risk of hemorrhage on the separa
tion of Lhe twi:-ted extremity, if it has been twisted enough to impair its 
vitality, as on detachment of the ligature; wh ile if it have been insufficiently 
twisted, there is the additional risk of the extremity of the ves:;el becoming 
untwisted, and thus allowing bleeding at an earlier period; if, on the other 
hand, the end be twisted off, the vessel is in the i:same condition as if it had 
been tied, and the ligature immediately removed. If the acupre!':·;ure pin 
be remo~ed be_fore it producc:s suppuration, the sole protection against hem
orrhage ts an meomplete umon at the cut end of the vc:jscl, and an unad
herent clot above. the point of coustricti.on i if it b~ allowed to remain long 
enough to cau~e rn fl amnmtory change:; m the arterial coats at the point of 
constriction, it defoats its own o~ject, and acts as a l igature which has been 
tied and subsequently removed. That both acupressure and torsion a.re able 
to control hemorrhage from even large arteries is abundantly proved; that 
either does so any better than the ligature is, it seems to me, not proved ; 
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while to give the :-:amc security that is afforded by the ligature, either must 
be pm•hed i-o far as to be open to the ident ical objection which is urged 
again:-il the ligature, \'iZ., that of introducing a foreign body in to the wound, 
and, by so doing-, impeding union by adhesion. 

I am not aware of any sufficiently extended statbtics of torsion having yet 
been published, to warrant a numerical comparison of the results ~f this 
method, with those of the ligature. The reports of Messrs. Syme, Hum
phry, Bryant, Fur:5ter, and Hill, have certainly been foxorable, yet the ex
perience of other surgeons who are equally emi nent has been opposed to the 
general employment of tor~ion; and it is to be observed that ~Ir. Sy mc only 
recommended it in connection with the antiseptic method of Prof. Lister, 
while the whole number of cases in which it has been used in the human 
subject is as yet comparnti\'e1y limited. As regards the statistics of acupress
ure, the most fo.vo rable series of cases yet published is tha.t of Prof: Pirrie 
and Dr. Keith, and yet even this, when aoalyzed, shows at least no better 
results than are obtained by the use of the ligature. Thus, twelve amputa
tions reported by Prof. Pil'l'ie gave three deaths, and yet in all but one case 
the operation was done for disease, and eight of the twelve patients were 
children. The theoretical assumption that acupressure guards against the 
common causes of death after operation, is not borne out by fact-erysipelas, 

~l;>~f ;~~~~-' p~~rl~~1~~i~1;~ ;:1~g ,~f1~~~:~~\::ebyi1~~l~~~~r:, ~~vc~\~b~: ~g=~~~~~~ 
has been quite as rare with acupressure as with the ligature, and even in the 
few Aberdeen cases in which it i::; :-:tated that not a single drop of pus was 
seen during the cure, it does not appear that the period of convalescence was 
any shorter than it is constantly found to be, when ligatures are used. 

'Vhat, then, arc the real advantages of acupressure? Simpl y and solely, 
I believe, that it is more easily and quickly applied than the ligature, and 
that in its use the surgeon needs no assistant: hence, in cases of emergency, 
especially of secondary hemorrhage, it is often the su rgeon's most available 
re5ource, and as such its modes of employment shou ld be familiar to every 
practitioner. Torsion, on the other hand, is confessed even by its adYocates 
to be a. more tedious and difficult proceeding than the application of a. liga
ture, and, therefore, seems to me, although possibly safer than acupressure, 
C\'Cll less de!Sirablc for general use. 

Collateral Circulation.-In whatever way an arterial trunk be occluded, 
whether by disease or by surgical interference, the vitality of' the parts be
low would be impaired but for the establishment of the collateral circulation. 
The immediate effect of a ligature, or other means of arterial occlusion, is 
to throw the force of the circulation into new channels, and hence, though 
the limb below the site of ligatu re is fo r a time less fuJI of blood, the bal
ance is soon restored, and after a few hours the act ivity of the capillary 
circulation is so much increased, that the part is not unfrequently both 
redder and warmer than in its natural state. The action of the capillaries 
is, howe\'e r, but temporary, the true collateral circu lation being established 
through the inosculation of anastomosing branches, derived sometimes from 
the affected vessel itself, but more frequently from neighboring trunks on 
the snme side of the body. Thus, if the superficial temoral be tied, the 
colJateral circulation is established through the branches of the profunda, 
while after ligature of the common carotid, it i~ principa ll y through the infe
rior thyroid and vertebral arteries that the cil'Culation is maintained . Even 
after occlusion of the abdominal aorta, the collateral circu lation is estab
lished in quite a short time, pulsation in the femoral artery having returned 
in less than ten hours, in the case of ligatu re of the aorta, reported by Mr. 

13 
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Stokes. In old persons, or in those whosC' arterial t'~·~tem is nffoctccl .by 
atheromatou::; or fatty degeneration, th(> tollatl'ral tirculation i:-< le:-:; readily 
establi~hccl and le~:;:. perfectly maintained than in the young and hC'nlthy, the 
reason of' thi::; obviously being that the arteries of the latter arc more rla:o.tic, 
and dilate with greater facility to accommodat<' the increa~ed flow of blood 
through them . On the other hand, in cases of chronic ancurism, the ob:0truc
tion has sometimes gradually caused the establi:shment of the collateral c·ir
culatiou before ligation is practised, so that under the~c circumstances surµ-i
cal intcrfi?rencc may be even less resented than when employed for wounds 
of healthy arteries. This statement would appear to be contradicted by the 
well-known fact that gangrene is more frequent after ligature for aneuri~m 
than after that for traumatic causcs1 but1 as will be seen hereafter, the gan
grene in the forme1· case is usually from venous, not from arteria l obstruction. 

Not only docs anastomosis take place between collaternl b ranches, but an 
indirect communication is sometimes re-establi1'1hcd between the divided ends 
of the obliterated trunk. Finally the fibrous cord, wh ich connects the divided 
extremities of the artery, occaSionally becomes itself pervioui-:., allowing a 
narrow but direct channel of communication between the proximal and distal 
ends of the ns:scl. 

The establi!;hmeut of the collateral circulation is sometimes attended with 
pain, apparently from pressure of the enlarµ- ing- ve:::~els upon contiguous 
uerns; thi~ is most marked in cases of aneuri:om, in which additional press
ure is caused by the coagulation of the blood contained iu the sac. 

Secondary H emorrhage.-The mo~t frequent accident afler the use of the 
ligature or other artificial means of arterial occlusion, is unquestionably 
secondary hem.01Thage. This may arise from a variety of causes, some of 
which are local and s.ome constitutional. Among the local causes may be 
mentioned, (1 ) imperfect application of the occlu<liug mcam;; as when the 
ves..-:el has been tied so near its cut extremity that the noose sl ips off prenm
turcly, when the knot has been carelessly made, when a large amount of ex
traneous tissue has been included in the noose of the ligature, so that this 
becomes loosened before the vessel is healed, or (wh ich is especially apt to 
happen with acupressure) when the vessel has been compres.r.;e<l only enough 
to check bleeding while the force of the heart i::i d iminished by 8hock or by 
the use of an anxsthctic, but not enough to occlude the artery when reaction 
has occurred; (2 ) the giving off of a large collateral branch either irnme· 
diately above or immediately below the point of occlusiou, a circumstance 
which, though ~o~ 1.iccessarily a cause of_ secondary hemorrhage, is ver~· apt 
to be so, from l11mtmg the extent of the mternal coagu lum in the proxunal, 
and more especially in the distal end of the ve~sel; and (:3) a cfo:eased con
dition of the coats of the artery itself; this may cause hemorrhage directly, 
either by allowing the ligature to ulcerate through the vessel prematurely, or 
by allowing rupture to take place above the site of the ligature, or 1i1ore 
rarely indirectly, by gidng rise to the formation, above the lig-ature, of an 
aneurism which subsequently bursts and permits the e::=cape of blood. In 
other cases :-:econdary, or rather consecutiYe, hemorrhage mny occur from 
ve:-;sels which escape the notice of the surgeon during au operation, or ( in case 
of lif!:ation in the continuity) from small anastomosing branches, which, 
though wounded, ~lo not begin to bleed until enlarged by the establishment 
of the collateral circulation. The constitulionn.l cau~es of secondary hemor
rhage may be sa id to be any conditions of system which interfere 'with the 
natural processes which we have seen to be essential fo r the closure of wounded 
arterie8. Thus, a want of coagulability in the blood itself, the 11 hemorrhagic 
diathesis," \•isceral di8ease (especially of the liver), an unm;ual ly severe attack 
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of ordinary traumatic or infl:unmatory fenr, certain affection~ which arc apt 
to occur afler op<'rntion~. e:opecially ery~ipeln ~. pyam1ia, hospital gangrene, or 
C\'Cn ordinary !"!oughinµ:, may all be considered as causes of secondary hemor
rhage. In the cnF-e of py::cmia, the hemorrhage often consists of capillary 
oozing-the parenrhynwtou." hemorrhage of Stromeyer and Lidell-and is 
apparently due to mechanical obstruction, from thrombosis of the venous 
trunk~ of the part. .J. H. Porter lrns de~cribed au intermittent form of 
hcrnorrhaµ:e, which he thinks is due to malarial influence. 

0c<'a5-ionall~· a single secondary hemorrhage may prove fatal, but more 
mmully there are a number of succes:siYe gushes, of which the 6rst may be 
comparatively slip:ht, the patient being gradually reduced to astatc'of extreme 
amemia, and dyiug rather from repeated losses of blood, than from the qunu
tity lost at auy one time. \Vhen hemorrhage occurs ~dtcr ligature of an 
artery in its continuity, it is almost invariably froru the distal ext rem ity of 
the vc!"~el. The rea;.;ous for thi::i appear to be (1) that, us already remarked, 
the distaJ riot is sma ller and Je:::'s firm than the proximal, and (2) that, from 
the cou!"t riction of the ligatu re interfering more with its va~a vasorum, the 
di:-;tal end of the vessel i:; more exposed to ::;laughing than the proximal. 
~ccondary hemorrhage may occur at any time after the applic:ttion of a 

ligature, thou~h it i ~ mo:-;t common about the period of separat ion of the lat
ter; ''hen it OCl'llrd earl ier, it is usually owing to some defect in the mode of 
occlu~ion, to clh•ea~c of the arterial tunics, or to ~ome of' the sy~tem ic condi
tion:; which have been referred to. Secondary hemorrhage is occa!"ionally 
met with, week:; or months after the separation of the ligature; in thc:-e cases 
it IB ut-ually due to the occurrence of sloughing, or to the di~olution and reab· 
sorption, under the iufluence of constitutional rau!!e~, of the coagulum and 
inflammatory adhesion:. by which closure of the vc::;~cl wag eflftted. 

Trealnienl of &condary Hemorrhage.-The conslifutio11al treatment of 
secondary hemo rrhage does not differ from that already described as appro
priate to the primnry affoction; the mo:;t valuable mcdici11e8, in this condition, 
are, I think, opi um and ergot, which may be freely ndministerc<l; special 
care :;;hould be taken to prevent 11uy straining in defecation or violent cough
ing; quinia should be given if there is any malarial complicat ion. The local 
treatment. of secondary hemorrhage varies according as the ~leeding proceeds 
from a stunq1

1 
or from an artery ligated in its conlin11ily. 1 t should be pre

mised that the rule not to operate on an artery which has stopped bleeding, 
doe~ not apply in either of these e:1scs. As l\Ir. Erichsen puts it, the surgeon 
in the!"C cases may after the first, and 1mtst after the second bleeding adopt 
determined measures to prevent a return of the hemorrhage. 

1. &condaty llemorrlwge from, a. Stump may, if in only moderate amount, 
be oft(•n checked by the judicious application of pref:sure, po~ition, and cold. 
Should, howC\·er, the:;e mean:; fail, or should the bleeding be so free as to 
render it probn.hlc that it comes from a large ve. .. sel, the proper l'ourse to be 
pursued depencl:; upon the condition of the ~turup itself: if the proce:-::; of 
cieatri1.ation in the latter be not far advanced, or, under any l'ircumstance:5-, if 
its ca,·ity n.ppear to be stuflCd and distended with clot.5, the surge:<m should 
without hesitation brC'ak up the adhesions, and search for the blee<lmg artery 
on the face of th~ stump it:::elf, apply ing a fresh ligature to whatever vessel is 
found to be in fault. 11: on the other baud, the stump he nen.rly healed, aucl 
do not. appear to be stuffod with clots, it is proper to a.ttempt to secure the 
bleeding \'C'Sscl, or the artery of which it is a branch, immediately above the 
JJlllmp: this may be done by cutting down and applying a ligature, or, pref
erably, by acupre~::;ing the ve:;..o:.el by Simpson's first method; this is one of 
the exceptional cases in which acupressure seems to be particularly applica
ble, and there would be every reason to hope, under such circumstances, that 
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the temporary occlusion of the artery by the pin would be sufficient to allow 
the completion of the natural process of repair at the cut extremity of the 
vessel. Ligation of the main artery of a limb1 for hemorrhage from a. stump, 
is in most situations a. bad operation, and should only be resorted to when 
prolonged search has failed to find the artery in the reopened wound (an 
event which may occur from the sloughing and disorganized condition of 
the part), and when the vessel cannot be secured immediately above the 
stump. The reasons for this are, that in many cases the operation would 
fail to check the hemorrhage, that it would expose the patient to great risk 
of gangrene, and that it would superadd an operation, in itself serious, to 
the dancrefs which already existed: hence, in some situations, even re-am
putatio; might be a safer and better procedure than ligation of the main 
tnmk. In some positions1 however1 as after amputation at the shoulder
joint1 or high up in the thigh1 ligation of the main trunk may be the only 
resource available, and in such cases the vessels to be secured are the a...xi l
lary for the upper1 and the external iliac for the lower extremity. 

2. Secondary Hemon·hage from, an Artery previow;ly Ligated in it.s Con
tin:uity is au accident of the gravest nature. In its treatment the surgeon 
may properly first try the effect of pressure, adjusting accurately to the bleed
ing point a graduated compress, and keeping it in position with a ring tour
niquet, or arterial compressor. In the case of some arteries, as the subclavian 
or iliacs, and generally in the case of vessels situated a.bout the trunk, no 
other means are applicable, and the use of pressure should then be persevered 
in, though it must often prove ineffective. In the case of the upper extremity, 
if pressure fail, the surgeon should treat the vessel as one primarily wounded, 
cutting down and tying the vessel above and below the source of hemorrhage; 
if hemorrhage again recur, or if the bleeding vessel cannot be found or se-

~~r:ie i::l~e ~~~~1~1';~ ~g~[~h:rm;~in~~ a~l:~~~ '~~:~ f~:i, h~~~)~:~~~o:ce: 
the highest point of ligature should be resorted to. In the lower ex
tremity, the case is somewhat different. If the bleeding be from the femoral 
artery, an attempt may be made to apply fresh ligatures in the wound, above 
and below the source of hemorrhage, and this course will occasionally suc
ceed, as in a case under my care at the University Hospital; though, as 
shown by l\lr. Cripps's statist ics, carefully appl ied pressure is often the 
most promising remedy in these cases. The tibial vessels lie so deeply that 
it would be a lmost hopeless to attempt a second ligation in case of secondary 

~~:ind~~f !11~~~ ~~=rp~~~~t0~~~1:a~ht~~'tt~0~N~1r:~ '1t~~!tfoe~·l~{~h~e 1!~:· :;ut:~ 
under these circumstances in the lower extremity would almost inevitably 
cause gangrene, and should not be attempted. Amputation at or above the 
site of ligature would be a safer operation, and should, I think, in this sit
uation, undoubtedly be preferred. 

Gangrene after Arterial Occlusion, whether from disease or from surgical 
interference, is due to a deficiency in the collateral ci rculation; it is most 
often met with in the lower extremity, and in those whose arteries from age 
or other cause are in au inelastic condition, whether accompanied or not 
by positive degeneration. Among the exciting causes may be mentioned 
loss of blood (as from seconda.ry hemorrha.ge), venous congestion (hence it 
is more frequent after ligations for aneurism than after those for wounds), 
ery8ipelas, the application of cold or of excessive heat, or the use of even 
moderately tight bandages. It is usually manifested from the third to the 
ten~h day, and. is commouly, on .account of venous impJica.tion, of the moist 
vanety; occas1011ally, however, 1t assumes the character of dry gangrene or 
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mummification. Thel'C conditions have been already described, in discuss
ing the subject.::. of inflammation and of mortification as a cause for amputa
tion, and need nut therefore be again referred to. Much may be done to prevent 
the occurrence of gangrene atler ligation of an artery, by wrapping the 
limb in cotton-wool, ~o as to keep up itc:. temperature and protect it from ex
ternal injury, and by placing hot bottles or hot bricks under the bedclothes, 
though not in contact with the limb. Should there be much venous conges
tion, gentle but methodical friction from below upwards might be practised, 
so rus to as.sist in emptying the superficial veins. Should gangrene actually 
occur, amputation must be practised through the site of arterial occlusion, 
unle~:5 when, after injury of the femoral artery, the gangrene is limited to 
the foot, when, as pointed out by Guthrie, amputation below the knee will 
usually be sufficient. (See page 92.) 

Remote Consequences of Arterial Occlusion.-Even when everything goes 
well after the ligation of a main artery, the limb is sometimes left fo r a long 
wh ile numb and weak. In the case of the lower extrem ity, it is oft.en oode
mntous1 and apt to become inflnmcd from apparently slight causes. In such 
cases the limb should be warmly clad, and supported with an elast ic band
age, while care shou ld be taken to avoid undue pre:::mre, which might give 
rise to ulceration, or even gangrene. 

Traumatic Aneurism.-Under this name are included several distinct 
affections: 

1. The Diffused Traumatic .Aneurism, (so called), is, as Prof. Gross justly 
remarks, no ancurism at a11, but merely a collection of arterial blood in tbe 
tissues of a part, difforing from an ordinary case of wounded artery ~imply by 
there being no communication with the external air. This condition of affairs 
may re~ult either from an ori~inally subcutaneous lesion of an artery, or from 
the external wound healing before the arterial aperture itself i!:1C'loscd. It not 
unfrequently is a consequence of gunshot injury, the arterial wall being 
bruised though not severed by the contact of the ball1 and giving way after an 
interval of perhaps several weeks1 during which the external \\'Ound may have 
completely healed. The diagnos is of th is condition can mmally be mnde with 
tolerable fn.c:il ity; there is an oblong, somewhat pyrifOrm swellin~, more 01· 
less ela~tic and tluctunting, and, if the arterial wound he tolerably free, accom
panied by a disti nct impulse1 and often by a marked thrill and aneurisrnnl 
bruit. T he limb below is C'Cdcmatous1 and the pulse very focble or completely 
absent. As the disease ndvnnces, the skin coveriug the tumor become:-; tense1 

thin, and discolored, and unless efficient treatment be adopted, the limb may 
become gaugrenous, though more commonly the tumor will imppurate and 
open externally, allowing profuse secondary hemorrhage to occur. Thf' treat
ment is the :-amc as for a11 ordinary ca~e of wounded artery. The circulation 
bei11g temporarily controlled by pre~:-;ure applied a~ already direC'ted1 the sur
geon lay~ open the tumor, turns out the clots, and applies ligatures to both 
ends of the affected ve::.~el; this is most conveniently clouc by introducing a 
director i11to the mouth of the artery, dis::;ecting it up for about u11 inch, nod 
pal':'ing a ligature around it with an ordinary aneuri:.;.mal needle. If the arte
rial wound be in such n::;ituation that efiCctive pre~.'.jure cannot be made above 
it during the operation, the ~urgeon mui:;t proceed more mn1tiomdy, in the 
way Tecommeuclcd by Prof: Ry1ne; in this case the incision should he at firi't 
merely large enough to admit one or two fingers of the left hand, which may 
plug the wound ns they are introduced, and thus prevent hemorrhage, until, 
guided by foeling the c:mrcnt of warm nrterial blood, they reach the npcrture 
in the vc:::::el; having thut:i control of the bleeding orifice1 the surgeon may 
now cnlurgc his incision, turn out the clots, and still keeping up prei:-;:sure with 
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the left hand, endeavor to pass a ligature with the right; in doing thiP., a 
mounted needle, eyed at the point (Fig. GR), or a short curved needle, held 
with suitable forccp:s, ma~~ prove of more ~er\' ice than the ordinary aucurismal 
needle. In some instances, especially in military practice, the safety of the 
patient will be more promoted hy amputntion, than by any attempt to ~ecure 
the vessel by ligation; particularly is this the case when the brachia I artery 
is wounded near its origin, the aneurisrual tumor encroaehiug upon the axilla; 
under such circumstances l believe amputation at the shoulder-joint to be 
often the best mode of treatment. 

2. There is another form of traumatic aueurism, of which the patholotry is 
the same tl!-l. of that which ha::; been described, but in which the extrava~ation 
is less extensive, and in which an adventitious sac has been formed by the 
condensation of the surrounding areolar tissue. This, which is, clinically 
speaking, a Circumscribed Tr(l,umatic A11ew·i.'im, commonly results from 
punctured wounds, and is rarely met with except in the cou1~c of the smaller 
arteries; it may be treated by laying open the :=:11c nn<l tying the ve88el above 
and below i or, if in a poi!ition where this operation would be undesirable. a..~ in 
the palm of the hand, the main trunk may be ligated with the prospect of a 
favorable result. 'Vhen met with in connection with a large n1tery, a proxi
mal lignture may be applied as close as possible to the sac, without opening 
the latter. 

3. Another form of circumscribed traumatic aneuri::m is that which has 
been called "Hemial," and which results from the protm!-l.ion of the inner 
coats of the ve:ssel through a wound or laceration of the outer tunic. This 
form of aneurism is extremely rare, its exi:,,;tence indeed being doubted by 
many writers . 

.+:The True Circumscribed Tra:umalic .A1u•uri:nn results from a punctured 
wound of an artery (generally a large one), which has healed, the cicatrix 
afterwards yielding, and a true sac being thus formed from the external coat 
of the \·e~:::el and its sheath. The treatment consists in compression or in 
ligation of the artery at :lS i:;hort a distance a8 possible above the sac. Should, 
however (in any of these forms of circumscribed traumatic :rneurism ), the sac 
burst, allowing the aneurism to become diffused, or should suppuration or 
gangrene appear imminent, the proper cour:Se would he to lay open the part 
freely, and apply ligatures above and below, as in the case of the so-called 
<liffosed traumntic aneurism already described. 

Arterio-venous Wounds.-Occa:::ionally au artery and it:; contiguous vein 
are simultaneou~ly wounded, the extemal wound healing, but a communica
tion remaining between the two vessels. This accident mo::;t frequently fol
lows upon punctures, as of the brachia! artery iu bleeding,_ though it may 
al:;o result from a gunshot wound, as in a. case to which I haye already 
referred. The preternatural communication between an artery and Ycin may 
assume two distinct forms, known respectively as aneurisnu1l varix and vari
cose aneuri,sm. 

Anewiwwl Viirix con:=:ists iu a direct communication between an artery 
and a vein, part of the arterial blood finding it>; way into the vein, which is 
dilated and somewhat tortuous; the symptoms are the presence of a !-l.ma1l, 
somewhat oblong, compressible tumor, with a jarring sensation communicated 
to the hand, and a buzzinµ: or rasping sound, rather than the ordinary aneu
rismal whirr. The sound i~ more <li:Stinct above than below the tumor, and 
the limb is usually somewhat weaker and colder than natural. The condition 
is not progrc~sive, and requires, as a rule, uo treatment beyond the ~upport 
of an ela.-;tic bandage: should anything further be needed, the artery must 
be tied above and below its apertl1re. 
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Virrirosr .AnPuri . ..-111.-ln thi" fo rm of arterio-venous aneuri:-;m, there i::; a 
c1i~tinct l'lflC', which communicates also with a nin, which is it:-elf always 
vari('o . ..;e.-)t dif!Crs from an aneurisrnal varix, in that the nrterio-venous 
con11nunication j:-; indirect, throu~h an interposed aneur i:-<mal sac. Jt::; 8.nup
tnmfli are a c·ornhin:it ion of those of aneuri:-.mal varix and of' ordinary trau
matic aneuri~m: the tumor grad ually enlarges, and become:- more solid from 
the depo:-;iticm of fibrin, there is a distinct impulse added to the jarring sensa
tion of th<' aneuri,:mal \'arix, and there is an aneuriflimal whirr fliuperaclded to 
the ra:0ping- ~ound heard in the former affoction. The ~ac in thi:; form of d is
Cil:'C ha~ two opcning-s, one into the artery and one into the vein, nnd thcrebx 
i ~ much in the cond ition of the sac of a traumntic aneurism which has 
become difli.t~c by rupture i hence the proper treatment cousists in laying 

Frn.91. 

A, aneurbmal varix; li, C, and D, •·aric0<.e aneuri~ms; a, ;u t.:r)" (BRYAST.) 

open the tumor and tying the artery abo\·e arnl below; in doing thi~, it must 
be borne in mind that the first incision (which opens the dilated vein) merely 
exposes the external or ifice of the sac, and that this must be Jnicl open by a 
second in c i~ ion , when the :lperture of the artery wil1 be found more deeply 
seated. Armanda le ach·ises that both artery and vein shou ld he F-ecurecl with 
double ligaturcs1 and reports a case of traumatic popliteal arterio-venous 
nnemism successfully treated in this way. A similar case in the hands of 
Dr. Kcyes1 of New York, terminated fatally from pyremia. For the varicose 
aneuri::;ms met with at the bend of the elbow, Vanzetti recommends ~imulta
neous compress ion of the brachia! artery and the basilic \'Cin. ~tedini 
record ~ a. cnse of arterio-\·enous ancurisrn of the carot id artery and in ternal 
jugular vein, in which a. cure was effected by means of direct compre::ssion. 

Lrn l!}i OF l Nc rs JON FOR DELWA:rio:s OF HrEC IA L ARTBHIJ~~-

I ha Ye gone so fully into the discuss ion of the principles which :-hould guide 
the i'urgcon in the management of arter ia l hemorrhage, and of the various 
accident~ which follow :uteri:ll wounds, that I do not think it nece:-::;;ary or 
('\'CD dc::;i rahlc to recur to the subject in connection with each ~pccial a rtery. 
I purpo:-:c mcrcly, lhcrcforc, in this place1 to indicate as concisely a:-: po~sible 
th<: lines of inci:--ion to be adopted in applying ligatures to the SC\'Cra l arteries, 
whether the operation be required on account of injury or of disease. The 
11l~iu .. ~tfrs of the various ligat ions will be fully considered under the head of 
Ancu rism. 

Innominate or Brachia-cephalic Artery.-This vessel may be reached 
by an incision nt least two inches long, corresponding to the anterior edge 
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of the left sterno-cleiclo-mastoid muscle, and extending in the form of an J acro8s the top of the sternum, and in the line of the right clavicle (Fig. 
92). Care must be taken to avoid the thyroid plexus of veins, the middle 

]'IO. 92. 

Ligationofthcinn,,mimueartcry A. l nnominatc B. Carotid. C. SubcJa,·ian D. lnfonorthyroid 
vein. E. S1crno-ma!>toidmusclc. F. S1crno-hyoidands1erno-1hyroidmusclc. (SKEV.) 

thyroid artery, and the pneumogastric and phrenic uen·es. The needle 
should be pas..::ed behind the artery, from without inwards, so as to avoid the 
iuuominate v<>in which lies on its outer side. 

Common Carotid.-This YC:o8Ci nrny be tied either above or below the 
point at which it is crossed by the orno-hyoid muscle (Fig. 9:3). In either 
case, the guide to the artery is the inner edge of the sterno-mastoid muscle, 
the patient's head being thrown backwards, and inclined to the oppo~ite side. 
The incision for the upper operation (which is the best, whrn practicable) 
extends from nenr the angle of the jaw to a little below the cricoid cartilage; 
for the lower operation, from a little above the cricoicl cartilage, about 
three inches downwardR, along the edge of the sterno-mastoid muscle. The 
ligature should he passed from without inwards, a\'Oiding the jugulnr vein 
and pneumoga~.tric ncn·c. In opening the sheath, care should be taken to 
avoid the 11 dcsccndens noui" nerve, which, however, it is sa id, has been 
occasionally divided in this operation, without unpleasant consequences 
resulting. 

External Carotid.-This vessel may be reached by an incbion parallel 
to, but half an inch in front of, the inner edge of the !'terno-mastoid muscle, 
and extending from near the angle of the jaw to a point corresponding to 
the middle of the thyroid cartilage. 

Internal Carotid.-Rhould it be thought proper in cai::e of a wound of thii:; 
vc~scl to attempt its lip:ation rather than that of the common trunk, an in
ci~ion may be made as for ligation of the latter in its upper part, the Yessel 
being traced to its bifureation, and ligatures then applied above and hrlow 
the bleeding orifice. Dr. "\V. II. Bramlette, of Viq:rinia, and Dr. "\V. 0. 
Byr<l, of Illinois, have reported cases in which they tied the common carotid 
nod both its branches for gunshot injury. 
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Vertebral Artery.-This vessel may be reached by nn incision correspond
ing to either the anterior (Maisonneuve) or the posterior border (Smyth) of 
the stcrno-mnstoid muscle. The guide to the artery is the transverse process 
of the sixth cerdcal \'Crtebra. 

Frn.93 

Lig;i.tionofc;i.rolidandfadalarterics. (BR\'ANT.) 

Superior Thyroid.-This vessel may be renched either by an incision 
across the upper pn.rt of the neck, from the side of the hyoid bone obliquely 
outwards and downwards to the edge of the sterno-mastoid muscle, or by an 
incision of about two inches along the inner border of the latter muscle. 

Lingual Artery.-This may be tied through an incision nn inch long, 
made iu a direction downwards and forwards, immediately behind the cor
ner of' the hyoicl bone (Fig. 96). The superior laryngeal nerve should be 
carefully avoided in passing the needle. Podraski and Jlueter recommend 
an incision along the upper border of the hyoid bone. The platysma my
oides being divided, and the subrnaxillary gland turned upwards, the artery 
is found immediately beneath the fibres of the hypoglossus, in the so-called 
triangle of Lc~::;er. 

The Facial Artery is most easily secured where it crosses the lower jaw 
(Fig. 9;~ I; the Occipital, as it emerges from beneath the splenius muscle, 
behind the mastoid process of the temporal bone (Fig. 94); and the Tem
poral, immediately above the zygoma (Fig. 95). 

Subclavian Artery.-The R ight Subclavian may be tied in the first part 
of its coursP, thnt is, between the trachea and the sca lcn i muscles, by the 
incision recommended fo r ligature of the innominate; on the left side the 
vessel is so deeply seated as to render the operation almost impracticable, 
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though if it be attempted, the same incision (reversed) should be employed. 

~~~ ~rK.t~~c~;e~~~ ~£1~~;~~, ~~~t1):~~0b~et1~G~1~~~~? L~e~~~~ ;~:ir~:;~bl~~~ 
F10. 94. F'10. 95. 

Ligationor theoccipitalartery. (SK&v.) Ligationor1hetemporalar1ery. (SKHV.J 

geou's operation being indeed not strictly a ligat ion, but an attempt to cure a 
subclavian aneurism by exposing the vessel and temporarily compressing it 

FIG. 96. 

Ligationofsubclavianandlingualarterles. {BKYANT,) 

with torsion forceps. Either subclavian may be tied in the thfrd part of its 
course, or exterior to the scaleni muscles, by an in ch-ion about three inches 
long, corresponding to the upper border of the c]a,'icle, the shoulder being 
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drawn down, and the head turned to the opposite side; in dividing the i:mper
tidnl fa!<<·ia, C'nrc mu~t he taken not to wound the external jugular Yein. After 
cuttin~ through. if nec~ary, some of the fibres of the sterno-mastoid mus
cle, the !'urgeon cautiously works his way down to the outer edge of the 
scalenu~ muscle, in the angle between which and the first rib, the ves:"el lies: 
the needle should be introduced from below upwards. The artery may be 
tied in the second part of ib course, by the same incision, the anterior scale
nu~ muf<cle being cautiously divided upon a grooved director; the parts to be 
specially µ-unrdcd from injury in this operation arc the phrenic nerve, the 
jugular vein, the thyroid axis, nnd the pleura. Mr. Hkey recommends for 
ligature of the ~ubclavian in its outer part, an arched incision, which" is 
commenced about two and a half or three inches above the clavicle, upon, or 
immediately on the outer edge of the mastoid muscle, ... carr ied slightly 
ouLwanls and downw:nd~ towards the acrom ion, and then curved in wards 
along the cla.vicular origin of the mastoid muscle." 

Axillary Artery.-This Yessel may be tied either below the clavicle or in 
the axillary space. For the former operat ion, an incision either straight or 
semilunar (in which ca~e it must 
be con\'CX upwards) is made below FIO. 97. 
the c:laviclc from near its sternal 
end to near the attachment of the 
deltoid mu::icle. The fibres of the 
pe<:toralii; major require <li,·ision, 
and care must he taken to avoid 
the cephalic vein and acromial 
thoracic artery. The needle is:. 
pas,.ecl from below upward:::.. To 
8ecure the artery in the axilla, an 
incision of about three inches is 
made along the border of the latL':i
simu~ dori::;i muscle, though many 
surgeons prefer an incision more 
oblique to the cou rse of lhe vessel; 
the lig:ature may be pas:::ed from 
within outwards, between the roots 
of the mcdiuo ncn·e, which, in 
this po~ition, lie on either side of 
the artery. 

Brachia! Artery.-This Ye.sci 
may be tiC'd in it:-; upper part by 
au inci:-:ion along the inner edge 
of the cornco-brac-hialis mu~cle, or 
in its middle nnd lower parts by 
an inci~ion corre:-;pon<ling to the 
ulnar edge of the bicep:::. The 
artery lie:-; n•ry superficially in its 
whole extent, and i:-i perhaps more 
easily tied than any other in the 

~:)~I~;: Si(i~~1!,1~\1i'~~;·1~1~1~· ~~i:l1i1~~1~~-,:~~ als~i~~t:~: ;:l~~rb:~~~~:'.· ~~i::~n:1~~ ulnar arteries; 

which abo,·e is to the outside of 
the ve:-:.°'el, crol"i;;e~ in front of it at about its middle. Jn operating upon the 
brachinl artery, its occasional high division must be borne in mind. 
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Radial Artery.-This vessel, in its upper part, lies between the supinator 
longus and pronator teres muscles; and, below, between the former and 
the fiexor carpi radialis. It may be reached in any portion of its course by 
an oblique incision crO:::::iing a line from the middle of the arm, at the bend 
of the elbow, to the ordinary place of feeling the pulse. The radial artery 
behind the thumb may be exposed by an incision about au inch long, across 
the proximal ends of the metacarpal bones of the thumb and forefinger. 

Ulnar Artery.-The general course of this vessel may be described by a 
line drawn from the middle of the bend of the elbow, obliquely inwards, to 
a point half-way down the forearm, and thence parallel to the ulnar edge of 
the latter, but an inch to its outside. The radial border of the flexor carpi 
ulnaris may be considered a guide to the vessel in the middle part of its course. 

I nterosseus Artery.-This vessel may be reached by au incision similar to 
that requ ired for ligation of the ulnar in its upper third. The operation has 
been successfu lly performed by l\Iichel, of Nancy, but is very seldom required. 

Abdominal Aorta.-The aorta may be reached by a curved incision on 
the left side of the body, convex towards the vertebrai, and extend ing from 
the cartilage of the tenth rib to near the anterior superior spinous process 
of the ilium1 the length of the wound being about six inches. The various 

structures being divided down to the 
peritoneum, this membrane is cau
t iously pushed backwards, the surgeon 
tracing up the common iliac to its bi
furcation, about an inch above which 
the ligature should be applied; the 
needle is passed around the aorta from 
left to right, and from behind for
wards, special care being taken not to 
injure the vena cava, which lies to the 
right, nor the filaments of the sym
pathetic nerve1 which lies in front of 
the vessel. 

F10. 98. 

( 

Common and Internal Iliacs. -
Eitherofthc::;e arteries may be reached 
by a curved incision1 five to seven 
inchc::; long1 passing from above the 
anterior superior :;pinous proce!'S of 
the ilium, about half an inch above 
Poupart's ligament, to the external 

Ligation of the common ili:ic. (L1sToN.) abdominal ring; the peritoneum is 
. . carefully stripped upwards, and the 

needle pa.~l:ied from w1thm outwards, around wh icheVf'r vc::;sel is to be oecured. 
In tying the i.nferna~ Uiae, ~he s~rg~on must be specially cautious not to wound 
the external ilwc vein, wluch hes m the angle formed by the biforcation of 
the common artery . 

. ~l_ute~l an~ Sciatic Arteries.-:-The former vessel may be reached by an 
mm~10n i~ a lmc from the postenor superior spinous process of t.hc ilium, to 
a p01n.t 1:i1d\~ay.b.etween Lhc tuber ischii and the great trochantcr; the latter, 
by a sumlar inc1swn, about an inch and a quarter below the position of that 
already described . 
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External Iliac.-Tbis ves.;el may be tied by Liston's modification of Aber
nethy's method, or by that recommended by Sir Astley Cooper. In the 
finit operation an inci:-.ion is made from about two inches within the anteriQr 
superior spinous proce~ of the ilium, in a curved line, inwards and .down
ward:s, to an ind1 and a hnlf above the middle of Poupart's lignmen.t; the 
wound, which i;;; convex downwards, should be tluee or four inchcl'. long. 
All the tissues being carefully divided down to the peritoneum, the latter is 
cautiously pushed and held out of the way, while the artery is sccur,.j<l by 
passing the needle from within outwards. Cooper's incision (Fi,g. ~9 I, is 

Frn. 99. 

Li~ationoflhee.xternal iliacand5upt:rficialfemoralarteriei;. (BRYANT.) 

about three inches long, parallel to and a little above Poupart's ligament, 
and reaching from near the anterior superior iliac spine, to a point above 
the inue1· border of the nb<lominal ring. The external oblique ten<lon being 
divided, the spcrmatic cord appears, and beneath it the artery may readily 
be found. The disadvantages of this operation are the risks of wounding 
the epigastric artery and circumflex artery and vein; hence, in most cases, 
Abernethy's is the best incision, especially as it can very easily be extended 
upwards, so as to allow the common trunk to be reached, if that should be 
found necessary. 
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Femoral Artery.-The Common Femo1·al artery can be ~·ea<lily re~ched 
by an incision made directly downwards from Poupnrt's ligament, 111 the 
liu~ nf pulsation of the vessel; the operation of ligation i~. h~wcvcr,, not Yery 
safe :n this situation, and the external iliac i:::; usually tied Ill preference to 
the c1 mmon femoral. The Superficial Fem.oral artery may be tied in any 
portilp of its course, though the operation is best done at the apex of 

· "Scarpa's triangle/' where the artery is cro::;.~ed 
Fro. 100. by the sartorius muscle (Fig. H9) i the incision for 

this operation should be three or four inches long, 
beginning about two inches below Poupart's liga· 
ment, midway between the anterior superior iliac 
spine and the symphyt-i is, and carried downwards 
in the axis of' the limb, somewhat obliquely to the 
eclo-e of the sartorius muscle. The femoral vein 
in this part of its course lies to the inside of the 
artery, and the needle should, therefore, be pa!'sed 
from within outwards. The femora l artery may 
also be tied at a lower point, where the sartorius 
muscle will st ill be the guide for the surgeon's in
cision, the vessel, which at first lies inside of this 
muscle, afterwards cros~ing beneath it, and finally 
being external to it. 

Ligationofihepoplitealatits 
upper and lower parts. a. The 
popliteal vein. 0. The popli1eal 
artery. (,The posterior uphe· 
nous vein. The poplitea\ nen·e, 
ontheoutsidcofthcartery,ha.s 
been omitted in the diagram. 
(MILL!lR.) 

The Profunda, or Deep Fem.oral Artery, may be 
reached by an incision similar to that employed 
for the common femoral, the latter ves::el being 
traced down to its bifurcation, and the deep femoral 
tied about half an inch below the origin of its cir· 
cumflex branches. 

Popliteal Artery.-Tbis vessel may be reached 
in its 1g)per third by an incision along the outer 
border of the semi-mem bnmosus muscle, and in 
its lower third by an incision between the heads 

of the gastrocnemius (Fig. 100). The vein in the former situation lies to 
the outer, and in the latter to the inner side of the artery; in either case the 
needle should be introduced between the two ve8Sels. 

Anterior Tibial.-This artery may be found, in its upper third, in the 
space between the tibialis anticus and extensor communis muscles. The in
cision is made rather more than au inch outside of the spine of the tibia, 
and should be about three inches long. In it8 lower half the artery may be 
found just outside of the extensor proprius pollicis tendon, which, in this 
situation, is the guide for the surgeon's inci::cion. Care must, of course, be 
exercised in passing the ligature, to avoid the Ycnoo comitcs and the anterior 
tibial nerve. On the dorswn of the foot, this arlery may readily be found 
between the tendons of the extensor pollicis and extensor brevis digitorum. 
Its course corresponds to the line of the first metatarsal interspace. 

Posterior Tibial.-This artery may be tied in tbe calf of' the leg, or just 
above the ankle: in the former position, the operation should ODly be done 
for hcmorrlrnge, when the wound must be ruade the guide for the incision, 
which should be in the direction of the fibre8 of the gastrocnemius, and 
about four inches long. Above the ankle, the artery may be easily reached 
by a sem ilunar incision, concave forwards, about three.fourths of an inch 
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1"10. IOI. Fw.102. 

Liir.ltion of1hc anterior tibial at various parts Ligation of the posterior tibial at various parts 
The wounds are supposed to be held asunder. The The wounds arc supposed to be held asunder. The 
ligaturcisunderthe\·csscl. (Mll.LBR.) ligatureisunderthevessel. (M1u.1ut.) 

Peroneal Artery.-If this vessel should require Jigat ion, which can only 
be in case of wound, au incision must be made similar to that recommended 
for ligation of the po~terior tibial in its upper third, except that in this in· 
stance it will, of course, be on the outer or fibu lar side of the calf'. The 
artery will be found lying in a. gro0\'0 between the fibula, flexor pollicis 
muscle, and interosseous ligament. 
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CHAPTER X. 

INJURIES OF NERVES, ;\IUSCLES AND TlrnDONS, LYllPUATICS, 
BUHS.LE, BONES1 AXD JOINTS. 

lNJuR rES OF NERVES. 

Contusions.-Nel'\'es are frequently subjected to contusion; the effects of 
this injury, which. is manifested by 1ocal pain and a tinglin_g s~nsa~ion (pim 
and needles, as it is popularly called) along the course of d1str1but1on of the 
nerve fibres, are commonly evanescent, though in persons of a hysterical or 
nervous disposition they may be more permanent, giving rise, in some in· 
stances, to a distressing form of neuralgia; or the neuri lemma may become 
thickened as a consequence of the bruise, causing by pressure a form of 
partial paralysis, or, more rarely, a secondary morbid condition of the nerve 
centres. 

Laceration or Rupture of nerves sometimes occurs as a subcutaneous in· 
jury, as in cases of dislocation, when the lesion may be n. direct result of the 
injury, or may be caused by the force used in attempts at reduction. Pa
ralysis sometimes exists in these cases from the first, or may come on several 
weeks subsequently, and be attended with muscular atrophy; according to 
Duchenne, sensation is Jess impaired in these cases than motion. The treat
ment should consist in the use of electricity, douches, and suitable gymnastic 
exercises. 

Punctured Wounds of nerves usually result from the pricks of needles, 
or of the lancet in venesection. Partial paralysis and neuralgia may result, 
and may affect not only the parts supplied by the injured ne1·ve, but adjoin
ing parts as well, as in cases recorded by Graves and others. In some in-

~7(1~~!1fefi~r!l s~;.'l:l:l:~~ref I~~:: ~~~d~~se~:f1' ~~1d1~~k~~; c:sf;e~"~!~1si~~ 
above the seat of injury. 

Complete Division of a nerve causes paralysis of the parts supplied, with 
a diminution of temperature, and certain nutritive changes which have been 
studied by Sir James Paget, and more recently and fully by Drs. Mitchell, 
Morehouse, and Keen, of this city, and by Dr. l\Iiddleton l\Iichel, of Charles
ton, S. C. These nutritive changes may be classified as diminished tension 
with muscular atrophy and contraction; a peculiar alteration of the skin 
and its appendages, maniffsted by a glossy appearance, loss of hair, incurva
tion of nails, and the occurrence of eczematous eruptions; subacute, rheu
matoidal, articular inflammations (arth1·opathies); absence of perspiration 
from the affected part;. the whole accompanied in many cases by a peculiar 
and very distressing burn'ing pain. In some rare instances the temperature 
of the affected part is absolutely higher than the normal standard. 

Repair of Nerves after Division.-The divided ends of a cut nerve are 
observed to become bulbous, the proximal being invariably larger than the 
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periph('ral hulh, and to pn~s through certain deg-enerative changes which 
haw hrrn particularly studied by 'Yaller and by HanYier, nnd in this coun
try by Dr. R. ~I. Bertolet, and which are subsequently followed by a process 
of repaii\ the nuclei of the neuri-
kmma undtirgoing proliferation, :Fw. 103. 
und the continuity of the trunk 
being ultimatcli restored by 
means of delicate fibres projected 
from either segment, and by the 
coalescence of spi ndle cells in the -f 
intermediate dcatricial portion. 
Jn 8omc ca~es neighboring nerYes 
appcnr to act vicariously for those 
trunk~ which arc divided, thus v 
prc:-;('nting a ronclition somewhat 
aualogom; to the collaternl circu
lation in cases nf arterial oblit
eration. If a large portion of a 
nen·e be exciised, there is usually 
no reproduction, and the only 
chance of restoration of function 
IB in the Yicarious action ahove 
alluded to. In some ca;;:cs the 
extremity of a di\•idcd nerve, Or Walledan degene!'lltion of median nerve, 180diamctcrs. 
even an undivided nerve, becomes 1Bi::RT0Ln) 

involved in the dense t i ~;:,ue of a 
cicatrix, or in the exuberant callu~ produced in the repair of a fracture. A 

;·t~11;~~~.n:.~~1~\,~~~r:t~~~~c~1~di1f~'~~L~:!:~c~~~\~1iit~~n h1;;'tb~~~~u~~:~~~fl~~1l~~ ~J~~¥i~d 
in t"Uch cases by 'Vnrren, Oilier, Busch, and others. 

Treatment of Wounded Nerves.-It has been proposed to unite the cut 
extremitici:; of di,·ided nerve:::; by menns of sutures, and numerous cases have 
bc:en reported in which this ha:; been clone with favorable results. There is, 
hnwever, no renson, a<>cording to Mitchell, who has paid particular attention 
to this ~ubjcct, to believe that immediate union of a cut nerve can ever be 
obtnine<l, though the use of a suture might hasten restoration of function. 
[f this plan shou ld be resorted to, the ends of the nerve may be brought 
together with a delicate wire secured by pas:;ing its extremities through a 
perforated i-:hot or Galli's tube (as was done by NClaton), or a fine piu or 
acuprc~ure needle aud wire loop ma.y be u~ed as in the hare-lip suture. 
Bakowiecki recommeurls suture:; of catgut, passed throuf(h the neurilemma. 
ouly. Braun, Lan.~enbeck, Og:.:tou, :MacCormar, Holmes, 'Vheelhouse, 
Holden, t-iavory, Ilulke, Pnge, F. L. Parker, Parks, Lctievaut, and Esmarch 
have recorded cases in which nen•e-suture wag resorted to long after the 
occurrence of the injury, and, usually, with i:rood results. Gluck has reported 
several succc . .;:;ful experiments in 1UN'IJe·grafting Ill the lower animals. The 
pain attending- nen•c wounds ma.y be alleviated by the application of warmth 
or cold, nccordin~ to the feelings of the patient, and especially by the hypo· 
dermic 11::-:e of morphia. Repeated blistering is recommended by Dr. Mitchell 
and hi~ co·labort•r:-;, for the burning pain of nerve injuries (cmt.salgin)-a nd 
for the mw;culn.r atrophy, faradization with the electro-magnetic battery, 
shampooi ng, and the altC'rnatc use of hot and cold douches. In a case of 
petiriful .~wmwdir contraction of the forearm, following a. gunshot injury, 
Nii5Sbaum afforded relief by exposing and forcibly stretching the nerves 

14 
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which supplied the aftCcted part, and !l.imilar operations have been since 
reported by the ~amc :mrgeon, and by Billroth, Gartner, Cnlll'rnlcr, Palmer, 
Petersen, T. G. 1'Iortuu, Jos. Bell, Byrd, Hi_~gt•n:s, Amhoni, Blum, Duplay, 
Bartleet, .Andrews, and others. I Jrnyc my::ielf ~trctched in one ca!ie the 
mm:culo-spiral, and in another the median nen·e, for traumatic neural gin of 
the hand; in the latter case with permanent. but in the former with only 
temporary, advantage. I have al:so stretchctl the ncrn::-; of the brachia! 
plexu~, for the results of' u concuMion," with decided rt:licf to the patient. 
Experimental researches in nerve-::;tretching made by Marcu:.i, lead him to 
think that the cffoct hi due to changes produced in the spinal cord, rather 
than in tl1e H•n.:;ory fibres of the nerves themselves. Q,uinquaud finds that 
there is a rcilex influence exerted upon the corresponding nerves of the 
opposite side. According to the same writer, the production of complete 
amesthcsia is necessary to ensure success. 

Reflex Paralysis, resulting from injuries of ncrn.'ti, i;; a V('ry iutcrc;:;ting 
subject, but belongs more to the domain of phy~ioloµ-y tlrnn to that of' prac
tical Rurgery i it has been specially studied by Prof: Brown-f..;C<Juard, by Dr. 
Mitchell, of this city, and by Dr. Echeverria, of New York. 

!NJURIF.S OF ::\IusCLES AND TENDONS. 

Strains and Sprains of muscular tissue are of \·ery frequent occurrence, 
and vary in severity from the slightest stretching to ah:-<olute rupture of some 
of the muscular fibres; the treatment consists in keeping- the parts at re:st, 
in the use of slightly :stimulating embrocations, and in the internal afhninis
tration (in cases occurring to patient::; of a rheumatic tendency) of Don:!r's 
powder with colchicum or iodide of potm::sium. Corrigirn'ti button cautcry 
may be applied if the pain be very persistent, while the atrophy and paral
ysiti, which sometimes result, require faradizatiou, shampooing, etc. 

Subcutaneous R upture of' muscles and tendons may occur either from 
external violence, or from the forcible contraction of the muscle itself: Thus, 
the abdominal mus<:les are sometimes ruptured during the procc::-s of par
turition, while rnusculnr rupture is a frequent attendant upon the spasms 
of tetanus. Rupture of the ::-.teruo-clcido-mastoid rnu:-:cle during birth, is, 
according to T . Smith, the cause of the so-called congenital tumor or indu
ration of that muscle. Rupture of tendons is apt to occur from sudden and 
unusual exertions, especially on the part of person::- pm:;t the middle time of 
lile; thus, the tendo ~\.chill is has been known to girn away in elderly gen
tlemen who indulge in the juvenile amusement of danting. The line of 
rupture may be through the muscle or through the tendon, though more 
commonly at their line of' junction; more rarely the tendon may be ~eparated 
from its point of insertion. The symplom!J of this accident arc ~ufliciently 
evident. The patient experiences a suddeu shock, attended with a sharp 
pain (coup defouet)i and sometimes an audible ~nap; the power of using the 
part is lost; and u~ually a distinct depre:::sion or hollow can be felt at the 
line of rupture. If the part be the seat of' variocosc veins, thrombosis and 
milk-lf'g may follow, as pointed out by Verneuil. Effusion into the neigh
boring joints may ensue, as observed by De Santi, from irritation of the outer 
surface of' the synovial capsule, due to infiltration of blood, as in cases of 
fracture. The treatment consists in placing the part in such a position as will 
relax the aflbcted muscle or tendon, and allow its divided extremities to be 
approximated as closely as }lO$sible. Repair in these cases is effected, as 
shown by Paget, Adam~, and Demarquay, by the development of n new 
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tbsuc belwecn the divided extremit ies, which in the case of a tendon grnd
ually n:-sumel'l the character of the original structure, but in the case of a 
muscle remain:-; permanently as a fibrous baud. 1 Rupture of the ten<loAthillis 
may be conveniently treated by an appaTatus consi~ting of a collar placed 
above the knee, with a cord which pulls up the heel of a slipper applied to 
the foot, ~o a~ to keep the gaRtrocnemius muscle thoroughly and cou:-tantly 
rclnxe<l. L{upturc of the extensor muscles of the thi~h, or of the ligamentum 
patell:.c, ~hould be treated by keeping the limb in an extended position and 
somewhat elc\'ated; after recovery, a posterior spl int should be worn for some 
time, to prevent sudden fiexiou of the knee. In a case of rupture of the 
biceps retonlcd by Dr. Ramuel Ashhurst, it was found sufficient to apply 
cnmpre~sc~ and a figure of' 8 bandage, and to support the arm in a sli ng. 

Al::.~~·;1\);,~i;i<~•~,a!~·i.~lli:; 1~~~~1~~:?d~~~~~~b~~~se injuries requires the use of frictiou, 

Open IVoundx of tendons should be treated on genera l principles, care 
being taking to avoid gaping of the part by placing the limb in a suitable po:;i
tion, and by the use of ~utures to approximate the cut extremities, if this seem 
neC&i1'1try. lf the pro.timed extrem ity of the cut tendon should be retracted 
out of reach, its di.'ilrtl end may be attached to a neighboring tendon, ns 
advi::;ed by Deuo11villiers, Tillaux, and Du play. Annandale hai-1 succc~sfully 
pared and reunited the tendoAchillis more than two months after its division. 

Luxation of a Tendon from its sheath is occa:-ionally met with, particu
larly in the case of the biceps, peroneus, and tibialil'i postieus mu:;;cles; the 
treatment con:->i::;ts in restoring the displaced tendon to it.:5 normal position by 
manipulation, and in endeavoring to prevent redisplaccment by t he use of 
a compre55 and ban<htge. 

IN.J UH I ES OF 'fHE LYl\lP[lATI C$. 

These present, ordinarily, no features requiring special comment; in some 
cases, however, in which there is a varicose state of the lymphatic trunks 
(:L condition usually as...;oc iated with one of the varieties of Elephantiasis 
Arabum ), wounds of the a(focted part are followed by a copious and some
times troublesome How of a milky fluid, constituting a traumatic form of 
what is known ns lymphorrlu:ea. Such wounds are difficult to herd , nod 
sometimes degenerate into obstinate fistula::. Carefully applied prcs~ure, and 
the use of caustic, 01· even of the hot iron, would seem, in such a ca:.:e, more 
promising than any other remedy. 

INJURIES OF BuRS.1'E. 

These arc chiefly of interest from the possibility of their being mistaken 
for injuries of adjoining articulations. 'Vounds of bur~~ heal with ob
literation of the sac. Should suppuration occur in a burs.a, without external 
wound, the part should be freely opened, nod treated as an ordinary abscess. 
Injuries of bursre sometimes result in chronic structural changes which will 
be described in another part of the volume. 

INJURIES OF B ONES. 

Beside Jractn1'es1 wh ich will be considered in a separate chapter, bones 
may be subjected to contusion and to alteration of shape (bending), without 
solution of' continuity. 

1 According to Demarquny, however, under favornble circumstnnccs net.uni regene
ration of muscular ti ssue may occur. 
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Contusion of bone has already been referred to in the chapter on gun
shot wounds, as a consequence of which injuries it is not unfrequcntly met 
with. It may also occur, however, as the result of accidents met with in 
civil lifo, and is frequentl.v producti,·e of very serious effects as regards the 
limb, or even the lite of the patient. The various inflammatory conditions 
of bone, which will be hereafter discus:::ed, such a~ pcriostitis, necrosis, and 
osteo-myelitis, may cJI result from contusiou, while in special localities, as in 
the skull, serious visceral complications may secondarily ensue. In the aged, 
shortening and atrophy may result from bone contusion, as is often seen in 
the neck of the femur; 1 this condition may be mistaken for fracture. The 
primary treatment of contusion of bone is to be conducted in accordance with 
the principles which guide the surgeon in the management of contusion of 
other parts. The operative measures which may be required by the after 
consequences of this form of injury will be referred to in another place. 

Bending of Bone, apart from fracture, can only be met with in very early 
life, or under the influence of some morbid condition which diminishes the 
proportion of the earthy constituents of bone, as in cases of rickets or of 
osteo-malacia. The treatment consists in attempting lo remove the deformity 
by the use of suitable splints and bandages. The splint may be applied to 
either the concave or the convex side of the limb, but in either case care 
must be taken to prevent sloughing at the points of greatefit pressure. 

lNJURrES OF JOINTS. 

Injuries of joints, apart from dislocations, which will be considered here
after, may be classed as contw:;ions, spmi11s, and wounds. 

Contusions of joints are of frequent occurrence as consequences of falls, 
blows, etc.1 and if not very severe, and in healthy persons, are usually readily 
recovered from; in other circumstances, however1 the results of these injuries 
may be very serious. Hip disease is not unfrequent ly traced to a fall or blow 
upon the hip, as its exciting cause, and I have known a simple fall upon the 
ice, in a boy of strumous constitution1 to be followed by osteo-myelitis of the 
humerus, with suppurative disorganization of both elbow- and shoulder-joints, 
i·equiring eventually amputation at the latter articulation. The treatment of 
contused joints should consist in keeping the part at complete rest, and in 
applying cold, with leeches, if necessary; and, in the later stages, in affording 
support by means of an elastic bandage, and in the use of methodical friction 
and of the cold douehe. 

Sprains.-A joint is t'aid to be sprained, when, as the result of a. twist or 
other external \"iolence, its ligaments are forcibly stretched or torn, without 
the occurrence of either fracture 2 or dislocation. This accident may occur 
in any joint, though it is most frequent in the wrist, ankle, and smaller joints 
of the foot. The condition may commonly be easily recognized. The posi
tion a!!SU1ned spontaneously by the part is that in which there is least ten
sion1 the hand being slightly flexed and inclined to the ulnar side in the 

1 Prof. Ilump.luy 1 of Cnmbridge, denie~ the corrP,ctness of the theory that shorten-

in~ ~rS~~ ~1~:"~:1~~1~~rs~~1~~~i~}1~a~~u~:.eC:~~ec~d~rg~~mibes nn injury consisting in the 
sepanttion or 11 tendon from its point of insertion, withdetachmentofathin ehellof 
bonP-; such a case should, of course, be treated as an ordinary fracture in the same 
locality. 
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ca8e of the wri ... t, and the foot being extended ("pointed toe") in the case of 
the ankle. The joint presents the usual evidences of inflnmmation, the 
swelling and heat being particularly marked, while the part, if not painful, 
is exquisitely sen,.itive to the touch. These symptoms may be developed in 
the course of from a few minutes to half an hour, though a patient \dth a 
sprained ankle may ~omctimes continue to go about for several hours, not 
being indeed con!;cious of the severity of his injury till he comes to remove 
his boot at night. The prognoHis in the large majority of ca~es is favorable, 
though, in old persons, the joint may remain 5tiff and painful for many weeks 
or even months after the ~uhs id ence of acute symptoms. The articulation 
sometinll's becomes the seat of chronic rheumatism, while more rarely, if' the 
patient be st rumous, suppurat ive disorganization of the part may ensue. The 
trectlment in the acute st~1ge consi5ts in keeping the joint at en tire rest, and 
in making cold or warm npplications, as most agreeable to the patient. I 
have often, by the use of warm spirituous fomentations, such as the tincture 
of opium or tincture of' arnkn, succeeded in dispersing the swelling, and 
relieving the other symptoms of inflammation-stimulating them down, as it 
were-more quickly than by the use of evaporating lotions, as usually recom
mended. In the later stages the part must be well supported with a soap 
plaster and bandage, or an elastic stocking, and subjected to methodical 
kneading and friction (mw1.11age), and the use of the cold douche. J.lfatt'5age 
hus been recommended in the acute stage, and is said by Dr. Graham, of 
Boston, to shorten the period of treatment very materially, but I confe:::s that 
I should he~itate to employ it in a case of recent sprain. 'Vhen u patient 
with sprained ankle is unable, from the nature of' his avocations, to stay at 
home and keep the part at re~t, it may ad,·tmtagcously be !"upportcd with a 
plaster-of-Paris bandage, which will allow of a certain arnouut of exercise 
without injury to the joint. Hhould the ~urgeou have the opportunity of 
seeing the case at an ea rly period, before the occurrence of inflammatory 
symptoms, it mig ht be proper to completely su rround the joint with long and 
broad adhesive strips, superadding a gypsum bandage-a mode of treatment 
which has occasionally succeeded in preventing the occurrence of inflamma
tion and its troublesome sequel ro; if this plan be adopted, however, the case 
should he very carefully watched, lest injurious constriction or even slough ing 
should result from the pressure employed. 

Wounds of Joints.-'fhesc injuries can usually he reco~nizcd without 
difficulty, eithe r by the exposu re of the articular cavity, or, if the wound be 
smaller, by the escape of synovia; a: howeYer, these evidences be not present, 
it is an imperative rule of surgery that no exploration with the probe or 
otherwise shou ld be in~t itutcd, l e~t the ,·cry complication that is dreaded 
should be induced by these manceuvres. The prognosis of a joint wound 
depends on the size and ~ituat ion of the particular articulation which is 
aflCcted, the nature of the wound itself, and the con~titutiona l condition of 
the patient. \\' ournls of the smaller joints, such as of the fingers and toes, 
are commonly rec·overecl from without difficulty, fllthough anchylosis of the 
articulation msually re::iults. Rmall incised wounds of even lftrge joints may 
terminate favorably undC'I' expectant treatment, while lacerated wounds of 
the snme joint~, especially if complicated with dislocation or fracture, almost 
inevitably req uire cxci~ion or amputation. Again, in a strumous patient, a 
comparatively i;;light wound may give rise to such disorganization of a joint 
as would not ensue in the case of a perfectly healthy person. 

1-'rcatmenl.-In the case of a simple, uncomplicated wound of even so 
Jarg:e a joint as the knee, the surgeon should make an attempt to save the 
limb. If a portion of the instrument which has caused the injury remain iu 
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the wound (as often happens in cases of needle puncture), it ~hould be care
fully extracted, and the wound then hermetically sealed with gauze and col
Jodion, or with lin t dipped in the compound tincture of benzoin. Millet 
recommends a. dres.::;ing of finely powdered aloes, aJSubstance much employed 
in joint wound5 by veterinary surgeons. The patient shou ld be kept in bed, 
with the limb at complete rest, the joint being surrounded with ice-bat,rs. 
The diet shou ld be unirri tating, and opium may be freely admini!!tcred. 
Under this t reatment the wound may heal, and a useful a rticulation be pre
served . If, however, the course of eYents takes a less favorable turn, as is 
apt to happen with patients in adult life, the whole joint may become acutely 
inflamed, that condition being then developed which is known as traumatic 
arthritis. This dif!Crs from the ordinary forms of arthritis, which const itute 
the" white swelli ngs" so often met with in practice, in that, in them, the 
disease often originates in the ligaments or the bone itself, while in the 
traumatic fo rm the synovia l membrane is invariably first inflamed, and 
the other tis:sucs become involved secondarily. 'Vhen trawnatic arf/n·itis 
occurs in a case of joint wound, the treatment above directed shou ld be 
somewhat changed; the use of cold may be abandoned, and warm fomen· 
tations or cataplasms substituted, while a few leechc:-: may be applied to the 
neighborhood of the joint, and calomel and opi um ex hibited internally. At 
the same time the strength of the patient must be sustained, by the admin
istration of concentrated food, and enn stimulants if ncccs.. ... ary. Any ab· 
scc::;:3cR which form around t he join t should he opened as soon as they are 
detect<'d, while, if :-:uppuration occur within the joint itself, the c1u<'stion of 
exci~ion or of amputation may again arise. 

Pree incision.;; into suppuratin.!! joints, as recommended hy l\lr. Gay, are 
often of the greatest senicc. To be effect ive, they ~hou ld be .free-mere 
puncture~ are wor:-:c than usekss-and should be so situated as to allow of 
perfect draina{!e; it is not, howeYer, neces:-:ary to slit up a joint from t-ide to 
side, and it ~hould not be forgotten that, as Mr. Holmes puts it, these incisions, 
"if they do no good, will certa inly do h::mn." The ol~j cct and the .'fole object 
of opening a Ruppurating joint is to secure free clrninnge, and this object can 
be bellcr accomplished by '111 incision of moderatC' F-ize jud iciously placed, 
thnn by a larger 0~1 c in another part of the joint. Drainage may be assisted, 
a!'l suggested by l\lr. H olmes, by the introduction of a Cha~sa ignae1s tube, a 
bent probe, or, which would be still better, a.coil of fine wire, as rccom men<led 
by l\lr. Hobert E llis. Should this treatment prove succC'csfu l, the inflamma
tory symptoms will graduallysubside,and thesuppurat ion lessen in amount, the 
patienteyentually recovering with a probahl.v stiff: but otherwise useful, limb ; 
during conYale:-:cence the joint shou ld be kept in such a position as will allow 
the limb to be of most use, should anchylosis occu r. If, however, the patient's 
condition does not impro\·e after opening the joint, the surgeon :shou ld not 
he~itatc to re::;ort at once to amputation, or, in some cases, excision ; for, 
a lthouµ; h the progno::;is of operat ive interference, under such circumstances, 
is le:;:l" favorable than in cases of chronic disease, sti ll , as it offers t he patient 
his on ly chance for life, it should be unhesitatingly resorted to. 

Amputation or Excision in Cases of Joint Wound.-If operative treat
ment be required, either as a primary procedure or in a subsequent stage 
on account of' the occurrence of suppuration within the articulation, the 
choice b;twl'en. a.mputation and excision will depend in a g-rC'at degree upon 
the particular JOlllt concerned. In the upper extrem ity, nmputation can be 
rarely requ ired, except for special circumstances connected "ith the consti
tutional condi tion of the patient, and excision, either primary or secondary, 
should be prcforred1 in cases which require any operat ion at all. In the 



EXCISION JN CASES OF JOINT WOUND. 215 

lower extrernit~· the case is somewhat different; the Mp-joi1ll is so deeply 
!::cated that it is !:-cnrcely ever wounded except by gun8hot injury, in which 
rase, for reasons already gh·cn, primary excision is the mode of treatment to 
be adopted. '\Touncb uf the knee-joint are among the mo:st :-.crious injuries 
met with in civil practice; if complicated with fracture or di:;locatio11, they 
~houl<l, I think, be considered as cases for amputation 1 although exceptional 
in::;tancc~ clo undoubtedly occur in which recovery without operation follows, 
e\·cn uncll'r the:0e unfavorable circumstances. E-rcision of the knee-joint, for 
traumatic tausc:-;, h; not a very promising operation; still, in a. young and 
healthy person, if the destruction of parts were comparatively slight, it might 
be at lea:,t a ju:;tifiuble procedure. M. Spillman, who reject~ knee-joint ex
ch:1ion in military surgery, yet considers it a suitable operation as appliC'd to 
ca:;.cs of iujury met\\ ith in civil lifo. Eleven such caSC'R which he hais col
lected, excl uding gun::;hot wounds, gave six 1·ecoveries, three dcnthR, and two 
consecuti,,e amputations (A,·chives Gen. de Jlledecine, Juin, 18G8, pp. 681-
701). Five caHc~ of' tutal cxci:;.ion for compound fracture, collected by Pc
nieres, gaxc four deaths and but one recovery, while Rix operat ion::. for joint 
wound, without fracture, gave but one death and five recoverieR; as justly 
ob8crved, however, by thiis writer, the:--e cases might, perhap:.:., equally well 
have reco\·ercd without operat ion. Culbertson'~ tables include 28 cases, with 
17 reCO\'Crics and 11 dl'ath~. " 'hen au attempt ha!' been made to save the 
knee-joint, but without :rnccetiS, amputation should be unhesitatingly per
formed, as olJCrin~ the only remaining chance of preRel'Ying lifo. One point 
worthy of notice in <'OJlllection with wound:.:. of the knee, is the frequent oc
currence of' suppuration abo,·e the joint, absce!3:::e~ being formed which dissect 
up the muscle::. of the thigh to a considerable extent, before gi\' ing e,·idence 
of their existence. It is this decp-:-;eated destruction of the ti!::::mes of the 
thigh which con:-;titutes 011c nf the chief dangers of wounds of the kuce-joiut, 
and which renders any operation performed under thC'se circumstance:;. very 
apt to terminate unfavorably. w· ounds of the ankle are attended with less 
risk than those of citht'r hip or knee, and recovery may often be obtnined 
without operation, though in other cases exci:-.iou or amputation may be re
quired either primarily or secondarily. Spillnrnn has collected sixty-eight 
eases of' tompletc or partial excision of the ankle for compound frncturc or 
dislocation, the results hadng been ascertained in sixty-six. Fifl.y-one 
pntienbi recovered with more or lc:::s useful limbs, two recoYered after ampu
tation, and thirteen died ( two of these ha,~iug been likcwisP previously ampu
t:ttc>d) ; the mortality of the operation is, according to these figures, about 
twenty per cent. Culbert~on's ~tatistics are more fayorable, 1!54 cases ~iving 
but 19 deaths, a mortality of only 12.:3 per cent. In the con~ervativc treat
ment of these injuries it is of great importance to support the foot, so that 
the patient nftcr recovery may be able to walk properly, and may not be left. 
with an extremity anchylo:;cd in the position of ape.'{ equimut 

I ha,·c already referred (p. 59) to the proposal to tie the main artery of a 
limb, n~ :1 mean:; of preventing or curing traumatic arthriti:o;; reco,·ery has 
indeed fhllowl'd ligation under the::e circumstances, but no sufficient evidence 
hns been adduced to show that the good result was in any degree due to the 
•1pcrat ion, which, bc.si(lc being unphilosophieal in concept ion, cYiclently ndlls 
:m additional risk, without any compensating prospect of benefit. I have, 
moreover, been a~::;ured by distinguished army surgeons, who saw the plan 
fairly tried during ou r late war, that it proved then as unsuccessful in prac
tice as it is unscientific in theory. 
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CIIAPTER XI. 

FRACTUHES. 

FRACTURE is the most common form of injury to which the bones are 
exposed, and, as such, becomes a subject of the deepest interest to CYcry 
practising surgeon. l\Ioreover, no injuric~ require more rare and ju<l~ment 
in their treatment than fractures, and no cases contribute, more than thebc, 
to establishing the fome or the discredit of the surgeon. A man who get~ 
well with a crooked or shortened limb, is very apt, whether rightly or wronµ-ly, 
to lay the blame of it upon his doctor, and though cases do undoubtedly occur 
in which the mol't skilful nnd attenti\·e surgeon may fail in obtaiuiug a ~atis
factory result, there can be no question that a great many bad cures of frac
ture are directly traceable to ignorance or neglect upon the part of the 
practitioner. 

CAU:SES 01'' FRACTURE. 

These may be divided into the exciting and the predl.sposing causes. 

Exciting Causes.-The exciting causes of fracture are exlemal violence 
an<l rit1.l8Cltlar action. 

1. External Violence may act directly or illdfrectly. Gunshot fractures are 
perhaps the best examples of fracture as the result of direct dolence1 while 
fracture of the clavicle from a fall on the shoulder, or of the radius from n. 
fall on the hand, may be taken as illustrations of the injury as produced by 
indfrect violence. Fracture by cotmler~slroke (the conlre-coup of French 
writers) is a form of the fracture by indirect violence, ill which the force is 
applied to one side or extremity of the bone, or system of bones, which are 
so united and fixed that, by the natural elasticity of the parti:i., the force is 
transmitted, and produces its efffct1 not at the point to which it was applied, 

~~: t~~:e 1~~~ 1f;.a~r~)1?:i~~- th~b:1~~i~f ~~~1:k~~1\0:.;.:;~~~~~·~: ~;~)fi~d0:~,~~~~~~ 
of the head 1 of the frontal bone, from a. fall upon the occiput, or of the 
sternum, from violence applied to the back. The subject of confre-('ottp or 
counter-.~trol·e, has been im·olved in some confusion by the various meanings 
which different authors have given to the term i as used here, it is to be un-

~c;~~~~~:s:: ~;!~~~~:~~ ~~~::)~i~~br~·ibtJ s~~n~~~u;;ls·~\:~11~~~~~1:1~stt~~d 1~~~;~i~~~ 
laws, depending entirely upon the structure and connections of the bones 
and other parts involved. 

2. Fracture by 1lftt,Qcula1' Action is not of very unfrequent occurrence, 
though the cases in which fracture is produced hy pure dfoul'{io11, or tearing 
asunder the frngments, arc rnrer thnn is commonly suppo::-ccl. Indeed, the 
only instances of the kind \\'ith which I run acquainted, are thoi:i.e rare ca~es 
in which frarture of the sternum has occurred during the net~ of parturition, 
vomiting, etc. In the more commonly quoted instnncc:s of fractured olccrnnon 
and fractured patella, the mechanism is somewhat different, the bone~ (as 
justly remarked by Dr. Packard) giving way like over-bent levers, acroes 
the condyles respectively of the humerus and femur, though the .fractw·ing 
force in these cases1 as in those of fractured sternum, is muscular contraction. 
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Predisposing Causes.-The predisposing causes of fractu re may pertain 
to the bone it.,.elf, or to the general condition of the patient. Thu~, the 
situation of a bone influences its liability to fracture; the claviclr is much 
oftener broken than the scapula, and the lower than the upper jaw. Again, 
the function of a bone may predispose it to fracture; the bones of the lower 
extremity, which support the trunk, or those of the upper extremity, which 
are con:--tantly engaged in the active employments of li fo, are more liable to 
fracture than the vertebr:u or sternum, the functions of which arc different. 
The following table, condensed from the statistics of Lonsdale, Norris, and 
Mala-a i ~n<.>, will ex hibit the relath·e frequency of fracture in difl€rent parts 
of the body, in the Middlesex H ospital, Pennsylvania. H ospital, and H 6tcl 
Dieu: 

~::;' .;:;:~ I 5.,, of "'""" I 'f.J:.-1 No"''· I.;:;,'.~ 
6ycarsl0ycars l\ ycars .6ycars10ycars ll ycars 

Skull, .. , 48 46 53 U11m erns 1 •• 118 } 310 

~~1~~r~:~vc~;nd n;nlt~r,: 1
{ .. ~ 1 ~ i1:~:tl,1 ~' : .. 

1 ii~ 252 
1 ~~ 

J ... owcrjnw, 32 19 27 Hudi usandulna 93 107 
S1crn11m, :l 5 1 Hand ,etc., .. 11 6 9 71 
Ribs11ndl•ostnlcartilages 357 •Hi 1263 ,Th·. i:.th, ... Hit 1 ~3 303 
Vertebra>,. . . . 8 8 11 l)a tella, ... 38 1G 45 
J>elvi~, ~acrnm, etc., 7 6 9 Tibia, . . . 41 } 2!) 
Chn•icle, ..... 2i!l 84 225 Fibula, . . . 51 295 108 
Scupulu (or Ehouldcr), . 18 10 12 Tibia nod fibulz1 197 515 

Among the predisposing causes which pertain to the general cond ition of 
the patient, age occupies a prominent place. There ca n be no question that 
the ol <l are more a.pt to be the subjects of fra cture than the young, partly 
on account of the greater brittleness of their bones, a.ud partly from the 
general rigidity of ligaments and muscles wh ich attends a(h•ancing age, and 
which render~ the entire fram e less elastic and yielding, and therefore more 
liahle to this fo rm of injury. No age is, however, exempt from fra.cture, and 
not a few instances arc on record in which this hns occu rred even during 
fceta.1 lite. 1 The circumsta nce that old age pred ispo:::es to the occurrence of 
fractur<.', does not contravene the well-known fact tha t mo::it of these injuries 
are met with in those in early adult life, for the 8imple reason that such 
persons arc most cngngcd in active employments, and arc, therefore, most 
cxpo:-:ed to all fo rm ::; of injury resulting from external violence. Sex, as 
might he supposed, exercises an influence on the liability to fracture, men, 
from the natun• of tlwir occupat ion!", being more npt to ha\·e broken bones 
tlrnn women; for a t:l imilar reason. the right side of the body is more ex posed 
to fracture than the lt;(f. Certain forms of cachexin, or certa in dinthcses, 
may be con~id crecl as JH'C<ii(;;pO!<ing- causc-s of fracture. Rif'kd.~ undoubtedly 
exerti:-oe:o; a powi:rful influence in this way, as do oMtomcdaria, cancer, .i;yphilis, 
sc1'<~f11la, gout, locomotor ata.tif/, and yeneral paralysi.'f of the i11.«a11e. Horne very 
remarkable cast's arc on record illmtratin~ the fragility of bones under cer
tain rnnd ition::;: G ibson, Arnott, Tyrrell , L onsd al e, and H. Thomson, have 
de:-:c ribed such cases1 but the most remarkable of all is that published in the 
Journrd de,'J Scwanls for 1690, and which appears to be the :-;ame as one quoted 
by Malgaignc from Sa.viart, in which an apparently hea lthy young woman 

1 D<'pnul, howC\•er, believes that supposed intru-uterine frncturcs are rcnll,v cn~es of 
defective O~!<ificutio n 1 nncl not of injury. 



218 FRACTURES. 

of thirty, during three months' confinement to bed, sustained, it i~ snid, 
fractures of every bone in the body. E:squirol is said to ha\·e ]>O:":se::-sed a 
skeleton which exhibited traces of more than two hundred fractures. 1 In 
many of these cases union readi ly took place, but in one mentioned by 
Stanley, and in that of H. Thomson (in which, indeed, the hones nrc de
scribed ns separating rather than breaking), the fractures appear to have 
remained ununited. 

VARrETCES OF FRACTURE. 

Fractures may be Complete or Incomplete; these names sufficiently express 
their own meaning. The form of' incomplete fracture usually met with in civil 
life is the partial or " green-stick" fracllire, in which some of the bony fibres 
have given way, while the rest have yielded to the force, bending but not 

breaking. In military practice, incomplete fractures are 
Fro. 104. occasionally produced by blows from sabres, but more often 

by gunshot wounds, the principal varieties being the fisS'ltred 
fracture, the grooving fracture, in which a piece is cut out 
from the side of a bone, and the blllton-lwle or pc1jorali11y frac
ture, in which a piece is fairly punched out from the centre of 
a bone. These terms (complete and i1tcomplete) are principally 
used in reforence to the long bones; in the case of flat bones, 
as of the sku ll , many of the fractures met with in civil life 
nre incomplete. The most usual and the most important 
div ision of fractures is into simple and compowul. 

A Simple Fracture, as the term is used in this book, is a 
fracture in which there are but two fragment.~. and 'll'hich cloe.s 
not communicate with an open ·wound. Thi:; definition, whi<'h 
~cems to me to correspond with the meaning usually aUached 
by surgeons to the term simple ftacture, is essent ially the 
same as that gi\·e11 by Mr. Erichsen, but diffi?rs from the 
definitions given by Prof. Hamilton and Prof: Gross, the 
former author using the term as equivalent to Malgaigne's 
sin,qle fracture, without regard to its subcut:rneous character, 
whi le the latter regards merely the absence of external wound, 
without reference to the number of fragments. The cla::sifi· 
cation adopted by Mr. Homidge, in IIolmes's Sy.~tem, o.f Surgery 
(which would make this form the" simple, single fracture"), 
is perha.ps the most strictly correct, but is almost too compli· 
cated for common use. 

Compound Fractures are .fractures which com.mtmicate with the external 
air through a wound: this wound is usually, though not necessarily, an 
external or cutaneous wound; a fracture of the jaw may be compound from 
a. wound tbrough the buccal mucous membrane. 

Comminuted Fractures are those in wh ich there are more than two 
fragments, the lines of fracture, howe\·et\ intercommunicating with each 
other and occupying the same general position as regards the bone affCcted. 
A m1tltiple fracture, on the other hand, is one in which the bone is the scat 
of two ur more distinct fractures not nece:;imrily connected with each other; 

1 I hnvc myself m~t with n ca~e in which, without apparent rea~on, seventeen frac
tur~ hu.d bee.n sustained by the bones of the ric:ht lower extremity; when [ suw the 
patient, mull1ple cnchondromata had been developed in the foot and ankle. 
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thus the rndiu~ may be broken just below its head an<l arrain above the 
wri,.t, or the ti bin throu~h the rnaileolus and again ju::::t below itl5 tub('rm::ity. 
A double fracture is n multiple fracture in which the solutions of continuity 
are but two in number. Comminuted and multiple frac-
ture::; may or may not be compotind, and a multiple fracture Frn. 105. 
may be compound at one seat of lesion and not at the 
otlwr. 'rl1cn the term commimtted fracture alone is used, 
it is under~tood that there i::-; no communication with au 
external wound; if there be such communication, the 
injury becomes a compotmd comminuted ftaeture. 

Complicated Fractures are .fmcture.~ ·which al'e accom
panied by .'Jome other serious injury of the same pal'l. Thus 
a fracture may be complicated by dislocation of a neigh- Comminuted fracture 
boring joint, by rupture of an important artery, or by a of the patc!la. 

severe tl c~h wound which does not communicate with the 
seat of fracture. Rome :iuthors speak of fractures being compliratcd ( in this 
technical sense) bv any ()f the Yarious leaions to which the human frame is 
subject, hut this, i't seein~ to me, is incorrect; thus it would be wrong to de
scribe a fracture of the 1·ight thigh as complicated by a dislocation of the left 
shoulder, or a fracture of any of the extremities as::;;..c.. 
complicated by ll wound of the pleura or lun~" though Fw. ICG. 
the lntter le::1ion 1 if produced by the sharp fragment." 
of a broken rib, would he a technical complication of 
that injury, which would then be properly called a 
complicated fracture of the rib. 

Impacted Fractures arc tho:-e in which one fr:1g· 
ment is driven into and fixed in the other. 

Intra-periosteal Fracture is the term applied to 
a frncture unaccompanied by laceration of the peri
ostcum i it i" n form of injul'_Y rarely met with except 
in ec1·tnin flnt bone>~, as those of the skull 1 and, in· 
deed, the crc:1tion of this subdiYision seems to me to 
be of' very little practical utility. 

Direction of Fracture.-Fractures are also rla~si - th!7r"0:~~~1~~c~~r;h;hr~:;~ 
!e~~1~~lti~~c~f-.<l~~eceb~;~\~lfi 1;~~:s c~~;~~-~;i t~~:i;'t~r~~u~~~~ ~~;~~:~::~~-mcntiswcdgcd 
are snid to be trmu~re1-.'fe, oblig11e, or lonr1itudi11al. 

A TranRi·er."f' Frarlure is one in which the general line of sepnrntion is 
tra.mwer~e, or in a planc nt right angles with the long. axis of the bone. A 
perfectly trnnRYe1-se frncture in a long bone is very rarely met with, the line 
of separation heing almost alwa~·s more or less oblique i a Yariety of the 
trans\·e1':-'e is the Rerratcd fracture, in which the fragments present corres
ponding indentations which render it comparatively easy to maintain them 
in apposition. Transverse fractures usually result from direcl violence or 
from muscular aC'tion. 

The Obliq11e FmC'lute is the form most commonly met with in the long 
bones. The plane of fracture may1 of course, va ry greatly in different cases; 
thus a fracture is Raid to be oblique from before backwards and from without 
inward::;, etc. Oblique fractures are commonly caused by indirect violence. 

Longitudinal F'ractureR a.re those in which the line of separnl ion runs in 
the general direction of the long axis of the bone. This form of fracture is 
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comparatively rare in civil life, but is frequently met with as a re~ult of g~m
shot injury, especially since the general intrnduction into warfare of the im
proved conoidal ball. Longitudiual fractures commonly occur in the shafto 
of 1011 0' bones, and usual ly do not extend beyond the epiphyseal lines, though 
occasi~nally they pass through the epiphyses into the n<::ighb<1ring joints. 
Several other divisions are made by French writers, according to the peculiar 
form of the fracture, but the above are sufficient for practical purpo8c8. 

Separation of Epiphyses.-This is a form of injury which may fairly be 
classed among fractures, the symptoms and . treatment o!' the. two sets of 
cases being pretty much the same. Separation of a~ ~p1phys1s may take 
place at either end of the humerns, the femur, or the tibia, and at the lower 
extremity of the radius; it is also frequently seen in the case of certain bony 
processes, as the acromion and olecranon; while in certain flat bones, as the 
stern um and os innominatum, similar injuries are met with, consisting in a 

Fw.107. 

Deformity resulting from injuryofradia\epiphysis in childhood. (From a patient in the Episcopal Hospital.) 

separation of the osseous structure into its original constituent parts, in the 
lines of cartilaginous junction. Epiphyseal separation can of cour::;e only 
occur before complete o8sifieation has taken place; hence, in the long bnnes 
it is not met with beyond the age of twenty or twenty-one, though in other 
situations, as in the acromion, it may occur at a much later period. The 
direction of au epiphyseal separation is transverse, and from the proximity 
of the epiphyseal lines to the articulations, these injuries are liable to be con
founded with dislocations. The diagno.~is in such cases can usually be made, 
by taking care, in the examination, to gra~p the epiphysis itself firmly with 
one hand, while the other exercises the movements of' flexion, rotation, etc., 
when, if the case be one of separated epiphysis, the lesion can readily be 
recognized as being above or below the line of the joint, as the case may be. 
Epiphyseal injuries a re apt to be followed by arrested growth.of' the affected 
bone, and thus sometimes cause great deformity, ns shown in Fig. 107. 
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SYlHPTOMS OF FRACTUUE. 

Deformity. -The most prominent, and one of the most characteristic 
symptOllil:S of fracture is def<n·mity or displacemrnt. The causes of Di/(place
ment, in caf:eS of fracture, have been the subject of much dispute among 
F-ptematic writE::r~. 'Vithout entering into a minute di:::cu~~ion of this matter, 
I may :::ay, in general terms, that the causes of displacement are fourfold, 
viz°' l, the force that produces the fracture; 2, the action of surrounding 
musclesj 3, the weight of the limb below the seat of fracture; and 4, the 
natural elasticity and resiliency of the ligaments and other soft ti::sues above 
the seat of fracture. 

1. D~formity from the iujfoence of the fracturing force is seen in cases of 
clepre!'secl fracture of the skull, in eases of partial fracture of the clavicle 
with inward angular deformity, and in cases of impacted fracture generally. 

2 . .Jfusctdar action is the most common cause of displacement in eases of 
fracture. It is i-een in the shortening which accompaoies almost all fractures 
of the extremities, und in the rotatory displacement common in fractures of 
the femur, radius, etc. It is probably the sole cause of' displacement in cases 
in which the fracture it~elf has been caused by muscular action, as in frac
tures of the patella or olecnrnon . Beside the ordinary contraction ()f the 
muscles around the seat of fracture, there is often a spasmodic condition in
duced by the irritation caused by the sharp fragments of the broken bone. 

3. Di.1Jlacemenl by the wright of the limb below the i:-eat of fracture, is seen 
ia the dropping of the arm and shoulder, in cases of fractured acromion or 
fractured rlaviclc. It a~ists the action of the rotator muscles, in producing 
evcr~ion of the foot, in fractures of the lower extremity. 

-1. Finally, the naluml ela[(licity of the soft tiesues abo11e the seat of frac
ture, is ~een as a cause of cleforniity in the projection of the inner fragment of 
a fractured cl::tvicle, when, as pointed out by Ang-er, the weight of the arm 
being taken off by the fracture, the inner end of the clavicle is jerked up
wards by the normal resiliency of its ligamentous and other attachments. 

Di1·ection of Displacement. -The displacement in eases of fracture may 
take place in various d irections; thus, there may be angular, transt•erse, 
longillldinal, or 1"0lato1·y displacement. 

1. A ngulm· di8place1nenl is usually due in the first place to the action of 
the frarturing force, but is kept up or may be originnlly produced by mus· 
cular action. Thus, in fracture of the thigh there is often an angular dis
placement outwards and forwards, due to the fact that the mrst powerful of 
the femoral muscles arc those on the back and inner side of the limb. This 
i!-i the form of <li!splaccment met with in partial or 11 gree1H:1tick" fractures, 
and it may also accompany oblique or eomminuted fractures, or those in 
which there it'i impaction. 

2. Tran.~t'el'~e di.-qJlacement is comparatiYely rare; it occurs principally in 
cases of' serrated fracture of the long bones, in which the 8eparation has not 
been sufficient to allow overlapping from muscular contraction . It is also 
met with in fractures connected with joints. as in splitting fractures of the 
condyles of the 1rnmerus or femur. 

3. ·Longitudinal displarement is displacement in the direction of the long 
axis of the bone at the point of fracil.we. It may consist in .~hortening, or in 
le11gthening. Shortening occurs principally in oblique fractures of the long 
bones, and is due to muscular action, often assisted by the nature of the frac
ture, which allows one fragment to slide upon the other as upon nn inclined 
plane. ' Vhen the shortening is so great tlrnt the upper end of the distal 
f'ragmeut is drawn above the lower end of the proximal fragment, there is 
said to be overlapping, and the more prominent fragment is said to ride the 
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other. The O\·erlapping often amounts, in fracture of the thigh, to SC'Y<'ral 
inches. Another form of shortening is due to impaction; this i~ ofu.•n seen 
in fracture of the cervix fcmoris, the shortening being principally in the 
direction or the axis of the necl- of the bone, not of its ;:haft i hence the 
deformity in such a case is comparath·ely slight. The form of' longitudinal 
displacement which con~ists in lengthening, is chiefly :ocen in ca~cs of fractured 
patella, fractured olccranon, fractured calcaneum, etc., in which the foig
ments are often widely sep:uatcd by muscular action; it if', howeYcr, as 
pointed out by Malgaigue, occasionally met with in fractures of the articulur 
extremities of the long bones, as of the fibula, when it is a secondary con· 
dition dependent on antecedent rotatory displacement. 

4. Rotatory di.-;pfocement consists in one of the frngmcnts being twisted 
upon its own axis; this form of displacement may be due to mui:;cular action, 
or to the weight of the limb below the seat of fracture. This displacement is 
constantly seen in fracture of the upper part of the femur, when the lower 
fragment is rotated outwards by the powel'ful external rotator mui:;clcs of the 
thigh i in fracture of the bone~ of the leg, by the action of the :-ame mus. 
cles, the upper fragments, moving with the femur, are ~uhjectcd to rotatory 
displacement. So in fi·acture of the radiu~, particularly if abo\·e the in· 
sertion of the pronator radii teres, the upper fragment is u:-sually rotated 
outwards by the biceps and supinator breYis. 

Displacement in cases of fracture may be confu~ed with deformity from 
other causes; thus a pcriosteal node or an exostosis may clo:-'ely ~imulate 
angular displacement i shortening may result from old joint <lit-C<:L"e, or from 
contracted tendons; the position which a joint a1'::;umcs when the seat of 
sprain, ma.y be mi:;taken for rotatory displacement; while the lnlll1'\'erse, or, 
indeed, any of' the varieties of displacement may Le due to cli~location and 
not to fracture. Hence, the surgeon, in making his diagnosis, must not rely 
upon the appearances presented to the eye, or even upon mere tactual examina· 
tion. The limb involved should be carefully and repeatedly measured between 
known fixed points, and compared with the corresponding unaffected limb; 
and in cases of doubt, not only the injured limb, but the bone itself' should 
be accurately measu red and compared with its follow of t.he opposite side. 

Mobility is often a striking and easily recognized symptom of fracture; 
the part which gives support to the limb is broken, and the limb can be bent 
in any direction. In fractures, however, of the leg or forearm, when but one 
of the two bones is broken, the other acts as a splint, and hinders the devel· 
opment of this symptom; again, in senated, and especially in impacted 
fractures, there will often be no undue mobility; or the swelling of the soft 
part:; may be so great as to render the mobility of~\ fracture, espe('ially if 
near a joint, difficult of recognition. On the other hand, dislocation, which 
is usually characterized by immobility of the affected joint, may, if there be 
much destruction of the articular ligaments, be accompanied by positive 
increase of mobility, and thus simulate fracture. But in the continuity of 
a bone, at a di:;tance frnm its articular extremities, mobility, when present, is 
a sign of the greatest value, and may, indeed, be considered as almost 
pathognomouic. 

Crepitus is another symptom of great import::u1ee, and when existing in 
connection with undue mobility, may be looked upon as e:-tahlishing the pres· 
ence of fracture. Crcpitus or crepitation is the grating sensation produced 
by rubbing together the rough ends of the fragments. It is fell as well as 
heard, and is usually recognized without difficulty i it must not be mistaken 
for the grating produced by moving diseased joints, nor for the crackling due 
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to cff'ul"ion in the tC'ndinou~ sheath~. nor yet for the crepitation of traumatic 

~~::~:~::ci11:~~;la~~c~:1 :>~·rl:~1~~~P~~~~:i~~1~t:~11'.i·, ~1l~~c:iia~1~~~!:1 1::;h~,11;~:1~~~:: 
be aided in ~uch ca~c.-., as sugge:ste<l by Li::franc, anti more recently bv 
Lau~hlin, of Indiana, by the use of the ~tetho:::cope. The non·existence Of 
crcpitus is no evidence that a bone is not hrokt'n, and it:-l ab~ence mar he due 
to i;evcral cam:;e:s: thus, the fragments may <n-erlap to such a dc~ree that 
their rough end . .., nrc not in contact-a condition often met "ith iu fracture 
of the thi~h, when it i~ nece:-:-oary for an a::'.;: i:-ltant to make exten::;ion be· 
fore the frugment:-i can be brought together and crepitus produced; or the 
fragments may be widely separated-as in cai"C:-i of' fratturccl patella; or a. 
portion of a mu:;cular ti1':-;uc may be caught between the frn~mcn b;, and 
pre,·ent crcpi tu8. In partial fracture, there is no crcpitm; i nor in impacted 
fracture, as long tts the impaction continues. 

Pain and Tenderness nre symptoms of fracture, but may be equa lly due 

!~1~1~ '~~:::~~·~, 1~~~.~~~\'.'.~~:'1 .. !}:~~it~ 1~~;a~~~d 0t~1~7e1~1~'.:.~ i\l: 1:(~i~~1 (~f~~~~1~~i ~;a1!~: 
espc<· ially in ca~cs of partial or impacte<l fracture, in which the more char
ncteri~tic ::;ymptoms are absent. 

Loss of Function m.:ed to be considered an importnnt !'_vmptom of fracture. 
Vclpcau, however, :->howcd that a. fractured clavicle in te r fered with raisi ng 
the arm to the head, merely by the pa in cause<! by the act; and Gougct, a 
French army su rgeon, ha~ :shown the same thing Hf>; rc~ards the power of' 
walking-, ufter fracturr of the patella (R ec. de Jltm. de Jfcd. de Chir. cl de 
Ph1tr. Mil., i\lai , 186.), p. 894 ). I have myself known a man with fracture 
of both bones of the leg, to walk about the ward, when unde r the influence 
of nrnuia. n potu, u:->ing his fracture-box as n. boot, and apparently not foeling 
any inconvenience from his injury. 

Muscular Spasm is not an unfreq uent accompaniment of fracture, though, 
of course, in 110 degree a. diagnostic sy mptom : it is produced by a refl ex 
condition, due to the irritation produced by the sharp extremi ties of the 
frngn1cnt::i. 

Numbness is occasiona lly met with in cases of fra cture, and is produced 
by simultaueous injury, or subsequent compression, of neighboring nerves. 

Extravasation and Ecchymosis, to a g reater or less extent, occu r in nl
mo~t every case of fracture: the degree of ecchymosis is often much greater 
nftcr a fo\\· days, than when the inju ry is first receh·ed, an<l may then (es
pecially if accompanied by much vesication, as it is apt to be if the soft. 
parts have been much bruised ) be mistaken by a hasty observer for incipi· 
cot gangrene. \Vhen extravasation proceeds from a ruptured artery, A"iv ing 
rise to a traumatic aneurisrn, it constitutes a ve ry !:'.lerious complication of 
fracture. \Yhcn the cxtravusation reaches to the neighboring joiuts, intra· 
articular r.Oi.r.~ion results, as pointed out by Gosselin, from irritation of the 
outer surface of' the sy novial capsule; this symptom is, therefore, usually 
met with some hours or even days after the occurrence of the fractu re. 

D1AG NOSTS OF FRACTUHE. 

'The diagnosis of frncture can usua lly be made without much difficulty by 
attending to the sy mptoms above enumerated, the first three of which, when 
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coexisti~1g, may in.deed be considered as pathogonomic .. Jn cm·:~ o~ partial 
and of unpacted fracture, the surgeon has not the evulC'ntl' furn1:-;hrd by 
crepitus and mobility, and mu:;t rely upon the other sign' of' fra<·ture, Ctipe· 
cially deformity and localized tenderncS!;. Again, in ca~e~ where but one of 
several bones is broken, a~ in the hand or foot, the 1liagno:sis is more ob:;cure, 
especially if there be much swelling of the soft parts. In such a case, the 
surgeon carefully explores the surface, by making firm but gentle pr<·s..;ure 
upon each part in succcs:;ion, and is thu~ ruablcd to detect any abnormal 
prominence, and often to elicit crepitus which could not otherwi::;e be obtained. 
If the metacarpus or metatarsus be involved, each bone l"hould be ~uccel"~i,·ely 
grasped by its extremities, and so manipulated as to render eddent any frac
ture which may he present. As it is of great importance in any cai;;cofsu~
pccted fracture that the surgeon should arrive at a correct diagnosis, his 
examination should always be made dcliberntely and !)ystematically. The 
deformity, mobility, impairment of' function, pain, etc., should be successively 
noted, before proceeding to the manual examination which is to determine 
the exi::;tence or non-existence of crepitus. In this final part of the invc::;ti
gation, preliminary extension being made by an asl-!istant, if neces.<.:ary, the 
surgeon grasps the limb above and below the suspected seat of fracture 
firmly-so that he controls the bone as well us the flesh, and gently moves 
his hands in ,·arious directions, so that if there be a fracture, the ends of the 
fragments must rub agaim;t each other. It is scarcely nece::sar_r to say that, 
in this examination, all rough and ueeclle...~ manipulation is to be po:-;itively 
interdicted. If true bony crepitus be once elicited, it is sufficient, in con
nection with the other symptoms, to establish the diagnosis; and nothing 
can be more reprehemible than for a. surgeon to per~bl, in spite of the pain 
thereby caused, in endeavoring again an<l again to renew this evidence, thus 
appearing more anxious to make a. clinical demon:stration for himself or for 
the bystanders, than to relieve the sufferings of his patient. The detection 
of crepitus may, as already mentioned, sometimes be facilitated by having 
recour8e to auscultation. 

The examination of a case of suspected fracture should be made as soon 
as pos . .;iblc after the time of reception of the injury, as the diagno~is is then 
more easy tha.n if rodema and intlammatory swelling have already occurred. 
If, howe,·cr, the surgeon do not :-ee the case in an early stage, it is often 
judicious to defer any minute examination, treating the case as one of frac
ture until the swelling has subsided, when, if there be really no bone broken, 
at lea.st no harm will have been done by the delay. Or, if for any reason it 
were important to ascertain the nature of the ca~e at once, the plan recom
mended by Rizet, a French army surgeon, might be tried. This plan con
sisti:; in endeavoring to disperse the swelling by systematic friction and 
kneading (ma.'!fsage), in the course of which proceeding, the fracture, if 
there be one, will become evident. Under certain circumstancei:;, the use 
of an anro,,thctic would be justifiable, in or<ler to facilitate the diagnosis 
(see page 7:l ). 

In any case of doubt, it is safe to presume that the worst has occurred, 
aucl treat the case as one of fracture. It is remarkable what severe injuries 
of bone may exist, an<l yet, for a time at least, escape attention; )fr. 
Erichsen gives a remarkable case of compound comminuted fracture of the 
humerus, which, though rarefully examined by himself and others, was not 
detected until the eighth day, and I can myself recall a case in the Pennsyl
vania Hospital, in which the swelling of the part prevented the recognition 
of' anything further than that the patient had a fracture 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 least a dozen fragments. 
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Pn.ocl:"'s OF U:-<IO~ IN FRACTURED BONES. 

In ordrr to undcr:;tand lhc procci-'S of repair after fracture~. it will be ncce:-:
~ary to pau,.;e for a fow moments to consider the natural pmrc;-;5 of' [!rnwth 
and maintl'nance of bone in its normal condition. Thb :-\Ubjett has been 
most thoroughly and rarefully ~tudied by Oilier, of Lyon~, to who;-;e {'lab
omte aml admirable Treati~e on the Regeneration of Bonrs 1 wouhl rtspect
fully refrr the reader for a detailed expo~ition of the whole subject of bone 
pathology. Bone:; grows in length by the development. of bone cells l'rom the 
cpiphy~eal carti lages, or cartila~es of conjunction, and in thitkne~s by the 
denlopml•nt of' bone cells from the inner or 01<teo-genetic layer of the perios-

~~~~,~~~rsi:!:1il~/1;1i~. 1~~';:~,1·~~~~~ I~:~~~.:n~fgb~sn~0;~fo 0;~~e~::~11i~ i ~H:L ~~~:.\1-~:,~,1.~~~,~~~ 
hence the rnedullarr cavity eni:t t'ges as the bone grows. Turning now to 
consider the cffoctis of anr traumatic irritation upon the con:stituenl:-; of hone, 
we find lhe vnriuuis nutriti\'C and formative changes which \\Tre dC:-'('ribed ns 
parts of the infl ammatory protess (see Chap. I. ), taking place in thc perio:;
teum, the bone ti:-osuc proper, and the medulla. Direct irritation of dthet· 
pcrio::;lcum or medulla. il:l apt to rc:1ult in giving rise to wht\t was dc:-'cribcd as 
the ~econ<! formative change of inf1ammation, the formation of pm~, or :suppu
ration: indirrd iiTitation, however, whether propap;atcd from the hone or 
from the external ~oft part:-o, give.:-; ri~e (usually ) only to the earlier t·hau~e,.;:, 
viz., temporary hypertrophy, and the formation of' lymph. In the ea:-oe of 
the J>t..'l'io:otcum, the cffCct of propagated traumatic irrit:ltion is to caul!e a 
hyperplasia of the deep or osteo-genetic layer, manifested by inrellin/.!', and 
ultimately rc1'ulting in an inc:reai::ed production of new bonl'; in the mat-row, 
the irritation, if not cxcc:::;ive, results io iuduration und a local retrngT:.ule 
metamorphO!<is into bone. Finally the bone ti::::ue it:-:elf 1wponds to the 
stimulus, and becomes mcdullized (assuming the character of granulations), 
proliferation of its cells takes place, and bypertrophy, temporary or perma
nent, result!:', with (if tlie irritation continue) the va rious change~ \\hich will 
be hcrenf'ter considered under the head of osteitis. These arc not mere t.heo
retic::il views, but. have been adopted by Oilier after numerous carefu lly con
ducted and often repeated experiments upon the lower animals, as well ns 
after extended cl inical observation.' 

Taking now the s implest case of fracture-an inlra-perio.<Jteal fracture, so 
called-the process of repair can be seen at a glance. The trauma~ic irrita
tion propagated from the broken bone causes swelling of the perio.:-tcum, 
active prolifi.·ration, and formation of a sheath of new bone around the seat of 
fracture; this is the "ensheathing" or "ring calhu3" of' surgical writer~. At 

1 It is but right to Stt.Y lhat a different explant1.tion i~.given by Billroth; 11ecording 

~~ l~~I~ ~:~: ;~\ ~ gl~~ ~ICC~ : ~~~g~~ ~ ~ Onr ~ r~~ ~~ O ~Of~~~ 11 

J ~~ ei t~ ~~S ~eO~ mto pJ~;~rrr ::ll :~~n p~~ UJ~ ~t~~ 
c~:i~1;t,i~~,j~~~11 fm~~!l~~l~~:lt at~ "~J~it:c~~~~~l~~~~u~!J~a:~~~~:~ ~:1~~~1 l\~~~j~~;~~<;~~O\~'~l~ 
same difference of opinion, in fact, prenlils with regt1.rd to the pnthology of inflilmma
tiun irnd repair in liic os~eous ti~~uei: 1 that has alret1dy been not('d with regnrd to 

t~~~~. 1~~~~·e~:~1:1\\ 1~~:rS:~\~l~~~~~~~d b~ ~i1~!a~.~d~~ a:1~~~~1>i:;~l-%~~il~~l ~~;ue~' l~~h\~b 
d1ffl•n; from the em11iect1ve i1nd mcdulhlry t1::sues, but is of nn embryonic character 
anulugous to thnt met with in fret11l hf'e, and probubly re;;ou\ts from a "direct gene
&is." (Hobin, Jc.unt. de l'Anat., ew. 1 Juillet-A11(11, 1876.) Dr. 11 . 0. ~lnrc.v believes 
lht1.t the p~rio!>l<•nm is ~('»Lroycd nt the sent .or fracture, and thn.t rcpuir tnkes plnce 
by exud11.t1011 of 11 1·lll~t1c or germinal mntcriul" and the form11t1011 o~ tl new perios-

~~::r:~sl~~:~:~:~~~i;:~l~!~~::~c~~~~:~\[~~ £f~iifh:~:;.~~,1,~:.~>b~.~1:~:~',11'!'~/,,;~~~ 
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the :-:ame time the mC'dulla fotls the effCct of the irritation, beeomr~ hard
ened and partially O~l'iified; thi:s constitute1' the "intn·ior" or '1 pin <'ftllu~. " 
Lastly, the osseous ti:--sue it~clf under~oes cell proliforution, and union of the 
fragments takes place, nrntcdi8 mutandis, preci!"cly by the ;,ame procc~s thnt 
we have already studied in considering wounds of' the soft tissues. The new 
material which is thu8 dcv(•lopcd between the l'rafrmCnt:5 them~elve~, eonsti
tutcs what Dupuytren called the intermediate, permanent, or definilil'e callus, 
in contradi5tinction to the en.<:dteathing and interior forms of' callu~, which are 
temporanJ or JJrovisional. 

This explanation is applicable to the procC$ of repair as seen in C\'CI')' va
riety of fracture. The new formations from the pcriosteum and medulla 
gra(lually disappear, the ensheathing callus is partly absorbed and partly in
corporated in the bone, in the process of its normal maintcuautc, while the 
ossified medulla1 or interior cal lus, undergoes rnl'cfaction and medullization, 
so that in time the continuity of the marrow cavity is again re::;tored, and the 
whole bone resumes it:; pr istine appearance. In the cnse of fracture unac
companied by dis.placement, the perio~teal nud medullar~· new formations 
ma.r be so small iu amount and so temporar)· in duration, as to c~capc obser
vation i this is seen in certain serrated, impacted, and partial fracturc>s, and 
is often spoken of as union by intermediate callu:.1 alone. On the other hand, 
the fragments themse1vefl sometimes fail to unite, the sole bond of union being 
the provisional ( though i11 these cases not temporary) callus1 resulting from 
t he action of the periostcum or medulla. In cases in which there is greatdis-

b~~1~f~1~0£.1~ael~~~c~~~~y ~ftc1:1e~!~~~e~~1~~~1:~~~~s::~~~~: ;i~iNl~1~i~~-;~~~1ife0 f~.~~1~11~~c~ 
which are themselves widely separated. The time occupied by the proce~ 
of repair varies, of course, according to the size of the fractured bone nod 
other extraneous circumstance~. For the first few days, no apparent change 
occurs in the ueip:hborhood of the fracture:, nature being apparently cnp:agecl 
in repairing the injury of the soft parts, causing the ab:::orption of eHUsed 
blood, etc. The formation of the prodEional callus usually begin:i during the 
second week, and by the t·ncl of the third or fourth week this new structure 
has commonly attained sufHcient bulk and strength to preyent displacement 
by any moderate degree of fo rce. The definitive union of the fragments is 
not completed until a later per iod-sometimes many months subsequently. 
In certa.iu situations, or under certain circumstances which will be considered 
hereafter, bony union does not take place, and the fragments are connected 
by fibrous tissue only. In ca::i~ of' compound fracture, the proce::is of union, 
though the same, is much slower in its progre5$., being delayed by the occur
rence of granulation, of suppuration, nod often of necrosis1 und presenting 
similar differences to those which are obsen·ed in the healing of open, as 
compared with that of subcutaneous wounds. Cm·tilage is occasionally met 
with in callus; it i8, howe\'er, but a temporary constituent, due to excess of 
irritation. Separated epiphyses unite as fractured bones: the part usually 
remains permanently thickened, while, from the injury to the cartilage of 
conjunction, the growth of the bone in length i::i permanently interfered with. 
(See Fig. 107.) For further information on the interetiting subject of the 
repair of bones after fracture, I would respcrtfully refer the reader to the 
writings of Dupuytren, Malgaignc, Stanley, a11d Paget, but especially to the 
work of Ollicr, already referred to. 

TREATMENT OF FRAC'rURES. 

Th~ general indicatio11s to be met, in the treatment of al l fractures, may 
be said to be--1, to red_ucc or set the fracture as soon as possible i 2

1 
to pre

vent a recurrence of displacement; and 31 to sec to the well doing of the 
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pnrl afll'rled, nnd to look after the constitut ionnl condition of the patient. I 
~hllll fir:;t consider the genera l principles which should guide the surgeon in 
tht• trl'ntmcnt of simple fractures, then the modifications of trentmcnt re-
11uil'<'1l hy the principal ('Ompli cat ions of simple fracture, and finally the 
treatmtnt of compound fractures. 

Treatment of Simple Fractures.-Fractures are often met with at a dis
tance front home, and in localities where no surgical appl iances are at hand, 
aml where no treatment can be !'ati:·Sactorily carried out. Under such cir
rnm!-itanccs, it becomes necct:::mry for the su1~geon to attend, in the fir:-<t place, 
to the tmwporlation of his patiC'nt. If the fracture be in the upper cx
tn.·mity, it may be suffic ient to !-iUpport the injured limb in a broad sling 
made from handkerchief;,.;, when the patient can ri<le or e\·en walk a short 
di . ..;tancc without much inconvenience; if the fracture be iu the lower ex
tremity, it will be 11eC€!-i!-iary for the patient to be canied upon a sofa, or 
Jilter extemporized from boards, a window-shutter, etc. Jf :i mattre::-s can
not he nbtainc<l, the patient\; head and the broken limb may be supported on 
any old cloths that can be procurl'<l, or upon i;;tra.w. Temporary splint1' may 
t-1ometimr:-:. be formed from the bark of trees, or made b~· laying together three 
or four thickne.<;:se:s of folded straw or rushes. The limb should be laid in as 
ea~y a pn!:<ition as po;;:.siblc, aml the litter borne delihcrn.tely, but with a firm 
l'll'Jl; it iH u:-;ually recommended that the bearer~ should be in:<tructcd to step 
off wilh alternate feet, as it is said that thu!-; leP.s vibration is c:ommuni(·nted 
to the litter. Before the patient is removed from the litter, the !SUl"gcon 
bhou ld '.-'CC that a. su itable heel has been prepared. Variom; .Ji·acture-bed.'1 h::we 
bel'll inveuted by surgcom;1 amongst the most ingenious being tho~c of 
Daniels, Burge:-:, Coates, and Hcw8on, but, for practical purposes, I know of 
nothing- better than a. simple perforated hard rn:lttre:->:->, with a pad accurately 
fitting the perforation, and a pan which :slides in a frame.work bcnrath a 
cnrre~ponding opening in thl' bed!-itead; the latter should be provic!C'd with 
~trong wooden or metallic ~Juts, ~o as to f'urni~h an eyen surfac:e and !-it:c:urc 
firmness and rigidity to the whole arrangement. The lower sheet mu:-;t, of 
cou r:-;c, he also perfora.ted, and should be secured to the mattress so as not to 
form ridge:5 under the patient's body. If a fracture-bed cannot he procured, 
nn ordinary bedstead with a Im.rd mattress may be used, in which ca::;e a bed
pan must be employed to recci,·e the fecal eyncuation~. 
Thc~e preliminary matters havin~ been atteuded to, and the patient being 

in bed (if the fracture be iu the lower extrl'mity ), the surgeon rcmons the 
clothing fl!-' gently a:-; po~:-;ible, it11d exposes the injured part and the corres
ponding pnrt of the oppo!-iite P.idt'. Ile thcn 1 by a. careful and methodical 
l'X:tminatiou, proeceds to ~:tti:-:(y himself ad to the nature and extent of the 
injury, and thC'n, replacing- the limb in nu easy p(lsition, prepares his splints 
and bandages before attempting to reduce the fracture. 

I. Rt•duf'tion, or Setti11y I/tr Fracture, con!:ii~t:.;. in !'eplacing the fragments 
hy manipulation a::: nearly ns pos.~iblc in their normal position, as regard:--_ each 
otlll'r. I ~ay adYi~edly, •·a:-: nearly ns po:<:-ible," for I belie\•e "ith Prof. 
Hamilton, that it i:; only in t'xceptional cap.e:-; that the displacement of frac
turl' mn be entirely o\·ercmne. Heductic1n ::hould be effected ct.~ soon wtpos
.~iblr, for the rcaso~t that it i:-0 mut'h ea::ier to the :;u!'geon, and much let"S 
pninful to the patient, if done before the development of inflammation j a: 
howewr, I he patient is not Sl'Cll until a later period, or if displacement 
should, from any em1,.:e1 hnvC' rccuned, the surgcou need not hesitate at any 
t-1tage of' the ca!-il' to effoct m; pcrf<•ct reduction as he mn, for the slight addi· 
tionnl irritation thu~ produced will be of much le:-;::; consequence than the 
e\·ilf.i whid1 wnuld result frnm continued di:;placement. Reduction should 
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be effi..•ctcd by the lwm/ . .;; alone; no mechanical cnntri\·:11wi• !'hould bt· u~cd tu 
g i\·c in(•rca:::ed force, lc:-t ;;crious mischief to tlw alrcally 1:1<·<.·rat«d ti:-;:-ouL" 
shoul<l be produced. In the immcn:<c majority of ca:;l·=-, little or 110 force 
will be required, it b1.:ing sufficient to place the limh in =-uch a po::ition as to 
relax the displacing mu::cles, when the bones will fall into po::;ition of thcm
sclvc~. EYl'I1 in fracture of the lemur, in whic:h t•xtt·n;-;ion is commonly 
necc:::sary to cffoct reduction, it is a good rule that. nu more forte !:'.'hould be 
used thau can be app1ied with the hands alouC'. Jn ('ai:;es in which one or 
both fragment8 arc cmhcddcd in the muscular ti~:-ue, or in which, from any 
other cause, there i:-; great muscular re::istancc, it may be jui-;tifiable to c:mploy 
an::c~thcsin. as nn ai<l to reduction. 

2. 'l'o Prevent the Recurrence ~f Di.7Jlaccmcnt, the .l-iurgcon makes u:;.:e of 
various forms of apparatus, splint:s, bandages, etc. J t i~ often very difficult 
t.o 11111intain reduction during the first few days, on account of the spt18modic 
action of the mu!:icle8 constantly reproducing the deformity i but the ten
dency to spmm1 gradually pa!<ses off, so that by con::;tant alt<'ntinn aud carc-

~~~~~~·1~~~1~1>~~1i1~:1~~1c\~1~c~~11;~;~:t:l~~o~t~i~~co~\~~~1}~~~~~1<'.~1t~: ;:1 ~:1il~~,~:1l:\~1?~ 
well-i::bapcd nnd useful limb, though probably not our nb:<olutely free from 

~~~i:~1~?'.~ p 1;f~
1~~t~~i1~,e~~~~-~ !~:~1~1i~lc~:~<l hit;:1 ;~~!~.h~~~;!r ~;~1 )~ ~-~~:'.·~~11'.~~~~Y ~'~t~ 

splint:; and special apptll'atus employed, will be de::;cribrd in di:-;cu!"':-;ing fraC'· 
tun .. s of the st·Yeral hone~. ~uftice it to !'ay here, that the surgeon ;-ohould 
aim to u~c as ~11nple apparatu~ as po~sihle; plain and li~ht splints of wood, 
pa,tcboard, wires, 1 or thin metal, :mch as can be made by any carpenkr or 
blacksmith, arc, I think, in every way preforable to the elaborate and com
plicated appliance~ which have been, from time to time, recommended for 
the tn•11tmeot of fractures. Straight and angular splint:;:, made of ~mooth 
ha!J~inch board:-;, for the upper extremity, stra ij!'ht splint~ and plain fradurc
boxt's with :-oft pillow~ for the lower extremity, a roll of cotton \ntdcliug or 
of tow for padding splints, or bags filled with bran or i::nnd for the siune 
purpm;e, a fow picees uf binders' board, a half dozen or a dozen rollf'r hand
ages, a fow ynrcls of adhesive plaster, and two or thn·c bricks for u:;.:e in 
making" weight extension," constitute an armamentarium sufficient for the 
tre:ltmcnl of almrn:it all cases of fracture. Tht' gt·ncn.d prineiplt's to be ob
served iu the u:;c of spl ints and other apparatus m:1y lw t"tated ms follows: 

<l.) They arc lo he u~cd as means of retention on(IJ, not of nduction or 
e.rten.~ion; thc:-e n rc eflh·tecl by the surgeon's hand~, and ~pl inb rmd bandages 
arc merely to pn'vent the recurrence of displarrment. 

{'.?.) All splints, ctt·., ~hould be firmly and ei·enly padded, z;.:o as not to exert 
injurious pn·;-osurc on the bony prominence::\ with "hich they come in con· 
tact, while at the ~ame time the padding must not be en bulky as to render 
the splints clumsy or unmanageable. 

~£~"~f ;::::1~~~~~r~~~~:~~~~~;:i!; ~~~:~~~~
1

~·::~1~:~
1

~:r~.~:.~~E:~~~~r E"~i~~~ 
no bandage xhould be upplied beneath the :·~pli1tt..... · 

(.!.) In treat.in~ .frac:;tu_res of the shah of a bone, the ne<O'fsl jointJ5 aboi•e 
~md br1ow shot~ld, if prnct1cable, be fixrcl hy the !<pl ints u:-:ed; if the fracture 
111,·olH• all art1culat1on, the shafts of the bones "hith form the joint should 
thcmsch·cs bl' so fixed. · 

(5.) 'Vhcn a. fracture is properly 11 put up," unlei::s the patient suffer so 

1 Hurp:c,~n-) lnj ?r Pur.ler, of the )lcdical t-lclwril ul :Netley, 1;i1g~cst~ that, in mili
tary prucuce, i-plrnt:,; might be reudily made from abandoned telcg:raph wire 
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mul'h pain a.; Lo rc•1Hkr it probable that di::placemC'nt hm; recurred, or that 
tlw ,.;plint" art• pn .. ' .... ,.ing lllll!\·enly, the dres:sing should not be di::;turbed more 
than ab .. ol11tcl.r IH.'('(.·,.;,.;ary. It is a good rule to leaYc the finger~ or toes ex
pn."('il, ."o that tlH' ,.;urgt•un can by them judge of the condition of the circu
latiilll in till' injured limb; and if they appear unduly congested or swollen, 
tlH' dn:,. .. in.!.!s 1'houhl be at once remO\·ed, and reapplied with additional pre
('a11tin11..; a)!ain~t gti.ng-rcne. If a ca!Se do well, e\·e1·y other day ii:; quite often 
t:noug'h t~1 n•1ww the bandaf!C~ during the first fortnight, the interval between 
the dn·,. .. ing~ being grrultrnlly lengthened after that time to half a week, and 
finally to a week. At the ~ame time, while in no rl:tl's of cases is meddle
~omc ·~urg{'r.Y to be more reprobated than in this, fractures should be inva
riably looked upon as cMeR requiring careful and contiaual watching, and 
a palient with a broken bone should recci\'c from his surgeon at lca&t daily 
visits, until afte r the subsidence of all iuflammatory symptoms. 

:~. The third indication for treatment (see p. 226) brings up the eonsid· 

~r~;~;~no't-''i~·1~~t ~~~:'.ou~f:~~~~~~~'~ %J~~::~ ~1~~~t~~~:~~2t~~·}/l~ 1~1:u';~:l 1~~~~~~:~1~ ta~~ 
eompanimC'nh of fracture, as to entitle them to be con~idered as S)'mptoms, 
undl'r which head they have been refel'L'ed to. Spwmi is best controlkd by 
the free use of opit.1111; moderate compre~sion with a. firm bandage i!'i often 
n'('Ommcnclcd, but 1R a somrwlrnt hazardous remedy, and should be used 
with gTcat caution. Tenotomy !ms been also proposed for this purpol"e; but 
I can H'arcely concC'ive of a. case in which its use would be justifiable. J<:J:.. 
ll'r11'1l.'lfdio11, if moderate, may be di~regarded i if there be much co11ill.'lio11 and 
re~iNllion, the limb should he e:imply laid on a pillow, protcctC'<l by oil-cloth, 
while crn.porating lotions are applied until the subsidence of inflammation i 
if lnrgC' Yel"i('le~ or bulb! form, they should be openC'd "·ith the point of fl 
lantt'I. If the extrava1"ation proccc<l from the n1pf1u·f' ~!'a /a!'ge <1l'if1·y, the 
ca,:c will require i:;pecial treatment, which will be eon~idercd under the head 
of Mmpl icntiorn;. Embolis1n by particles of fat is an occnRional tompliC'ation 
of simple fracture, which ha~ beeu already referred to nt pngc J :~K 

GCln9rene i~ thC' mo:;t serious accident which can be met with in the treat· 
nwnt of a simple fracture, and may be due either to arterial ob.;tru('tion :it a 
point above the ::;c;1t of fral'turc, to Yenous obstrutt ion cl ue to S\\Clling of the 
part (ir to tight bandaging, or to a combination of t hese causes. \V i th regard 
to tight ba1ulag'in~, it is to be remembered that a bandage may seem suffi
ciently lou!iC when appl ied, and yet in a fow hour:; may become the cause of 
great constriction from subsequent swelling of Lhc limb; hence the importance 
of 11ot fl)J}Jl!Jinr1 a bm1dage beneath the ,'lpli11ts; it is, as remarked by l\Cr. Erirh
!'<'n, alml):;t invariably to a neglect of this rule that the occurrence of gan
g:rene from the pn.'l",,ure of a bandage is due. Especially is thi.:5 true in the 
<.'fuiC of the forearm, in fracture of which pti.rL this accident mtn;t often occurs. 
It ~hould nut be forgotten, however1 that this accident may he partly or 

~~~ ~~~~! ~c ~ ul~ c~~~.~t ~~~ r~;~ ~1 l~l~ls t,~·~tt ~~~ 1~~~" \~ ~c~~ )! i 'n °~:c~~~i1;~;' ~'l ;~I ~~~~·~ ~)~.:~~~ ~ 1i~ 1~~1: 
of malpractice on account of ~uch an accident, for it nrny be really due, at 
lca~t in ~omc measure, to causr:; entirely beyond control. The treaf1nent of 
gangre1w nceu1Ting unck'r ;.;11ch circumstances mu~t vary according to its 
nature and ext<'nt; if' it be due tl) coustrietion1 and the !'.iurgcou fortunately 
cfo•cnvcr it in tinH', hC' mu,.;,t inslantly remove the baadagcs, when po~~ibly 
the pati<.·nt may e~cape with superficial sloughing. If complete gan~rene 
havC' ocl'urrcrl, amputation, of cour:;:c, becomes nece~:-:ary i if the disease 
show a cli.,,pu~ition to :-il'lf~limitation, the surgeon may await the formation of 
the linr~ of dl•111arcntio11 and :-:epnration i but if the ga.nµ:rene be of thC' rapidly 
spreading traumatic nll'icty (p. 1-:1:9), immediate removal of the limb must be 
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practised at a point above the furthest limits of the disease. In th<' form<:r 
case a favorable re~mlt may be anticipated, but under the latter circum:-;tanccs 
the patient i!-l. apt to ~ink afler the operation, as happened in a case in which 

FIO. lOH. 

Gangrenefromtightbandaging (BBLL.) 

some years since I amputated at the shoulder-joint, for ~preacling gangrene 
following- a badly treated fracture of the forearm. 

The other accidents which occur during the treatment of fractures, cannot 
be considered as peculiar to these injuries. Thus there may be excessive 
inflammation, followed by absce~s or sloughing-, l'urgical fever, traumatic 
delirium, tetanus, erysipelas, or pyremia. In old persons the confinement to 
bed required in the ordinary treatment of fractures may produce pulmonary 
or cerebral con_!rcstion; hence the advantage in such cases of using the 
plaster-of-Paris bandage or other immovnble apparatus, which may enable 
the patient to get about as soon as possible. 

In renewing the dressings of a fracture, the limb should be firmly and care
fully held by an assistant, so as to prevent any recurrence of displacement 
while the splints are off; it is well at each dressing to gently rub the affected 
limb with soap liniment or d ilute alcohol (carefu lly drying the part after
wards), so as to keep the skin in a healthy state. The patient's general 
condition should be attended to, and any disorder of t he bowels or chest 
remedied by appropriate measures. The use of the catJ1cter is very often 
required for :t tew days, when the patient is confined to bed, especially if 
the fracture be situated in the pelvis or femur. 

Pa.~dive .Motion is effected by the surgeon flexing and extending the joints 
of the injured limb, while firmly holding the parts above and below. There 
is a differl'nce of opinion as to the time at which passi\·e motion (which is 
designed to prevent anchylosis) should be begun; my own conviction is very 
clear that it should not be practised until firm union has occurred hctween 
the fragments-usually, therefore, not before the third or fourth week after 
the accident, and that it ~hould even then be used with moderation and with 
gentlene~s. The patient may, indeed, often be safely left to reg-ain mobility 
of the joints by the ordinary physiological excrci~c of the limb, f\":->i~ted by 
methodical friction, and the use of the cold douche. In the C'ftl'C of the 
upper extremity. the patient may, after recoYery, be advantageously directed 
to swing a flat-iron or put up a dumb-bell with the affCctcd member, several 
times a day, continuing the exercise on each occnsion until :;light fatigue is 
experienced. 

Treatment of Complicated Fractures.-Fracturc' mny be complicated by 
variouR c:ornlilions wh ich will require special mo<lifications of the general 
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course of treatment ahcn·C' dC'~cribed. Thus the extr:ivasation, nlthou~h pro
ceeding from \'C:-' .... CI~ of' moderate sjze, may produce l-'o much ~wcllinµ- a~ to 
give ri~e to great confrestion or e\•en strangulation of the ti::::-;ues, and con
~C>qurnt gangrC'ne, demand in~ amputation; or thC' contu:"ion and suh~equent 
inflammation may be too 1!reat as to cause suppuration nnd l:ilou.td1infr, l'(':->ult
in.~ in the conversion of the ca::;e from one of i:;imple, into one of compound 
fr:i.«ture. 

Rupfw'f' q( lhr. Jfain A dr>ry of a limb is a very SC'rious tomplication of 
frartnrC'. Thi,; ac('idrnt i:-; principally met with in connection with fracture 
nhout th<' km·r·::ioint, and the injured vessel may be either the po:-:tcrior tibial 
or thr poplikal. Jn either ca~c. a rapidly increa~ing, ob::.t·urely pul:-::\ting 
tumor-a diffuse traumatic aneurism in fact-forms in the ham; and, unle:-:s 
promptly trc>atcd, will inC'\'itably cause gangrene. If the po.~t<rior tibial he 
the wounded artery, at lcust partial warmth will be restored to the leg and 
foot, and pulsatiou will rctum in the anterior tihial: uudc>r thc .... c favorable 
circum:-.tanccs, nn C'ffortshould be made to SU\'e the limb by rc:-1orting to tom
presi-:ion or ligation of the superficial femoral, in Scarpa's !olpnce. The rc>ason 
for not treating the case as one of ordinary wounrlcd artery ito, that by ~o 
doing-, even if the opening in thr vcs..c.:.el could be found,'' hich '~oulcl be doltbt
ful, the injury would be converted into a compound fracture of the worst 
kind, which would almost inevitably require amputation; while there would 
be a chance, though not a. very brilliant one, that by the use of the proximal 
ligature, the nrterial wound might heal, and allow the pre8ervation of the 
limb. If, however, the temperature of the leg and foot continue to i-ink, and 
no pulsation can be dcterted in the anterior tibial, gangrC'nc appearing im
minent, it becomes almost certain that the pop/ilea/ artery is mpturcd; and, 
under such ci rcumstances, amputation should be at on('e performed. Ro, a lso, 
if after au attempt to save the limb ga ngrene !':hould occur, amputation would 
be uece~ar)'· Jn nny- ca~e of douht, I think the ~afety of the patient would 
be consulted rnther by removing the limb, while he was yet in good general 
condition, and when the operation could be done immediately above the knee, 
than by running the ri sk of being compelled to amputate at :1 higher point, 
with the puticnt under the depressing influence of gangrene. Dr. Laurent, a 
French surgeon, has collected 27 cases of this form of injury, occurring in 
various parts of the body, ni11e, or one-third of the ca;::es, having terminated 
fatn.lly. l\Corc fa,:orablc results were obtained by compre~sion nnd ligation 
according to the IIunterian method than by other modes of treatment. 

Ruptw·c or other Se1'ious Injury of an Important Nen'<'i as the rnu~('ulo
spira l or median, is a very troublesome and annoying complication of fracture, 
caui;: ing los~ of' power or pcnnauent impairment of the nutrition of the limb, 
as iu a number of case:'; collected by Callender. Thi:5 accident mav not be 
apparent at the time of reception of the injury, and I have e\·en known a 
surgeon to treat a broken arm until complete union of the fracture had oc
curred, not di::icovering the existence of paralysis until the splints were 
finally removed, when the limb dropped helplcssl!' by the patient's side. 
The treatment of ~uch a cnse is not very safo.factory; it should be conducted 
on the prin<·ipl<'~ laid down in the last chapter, in discussing injuries of the 
nerves in .f.{<'Deral. 

.A lH'1·y Serae Ftr.~h Wound, even if not communicating with the ~cat of 
fracture nnd thu~ rendering it compound, may seriously complicate the pro
gres.-i of' the cnse, und may occasionally necessitate amputation, Unless, 
however, the injurv to the soft tissues were, in such a ease, in itsC'lf sufficient 
to condemn th~ li'mh, a. f..'1 ir trial should always be given to conservative 
treatment before resortin~ to amputation. 

The Implication of a Joint in the line of fracture, will very often give rise 
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to a certain amount of :-;tiffne:-;;:;, if not to absolute anchylo:oi1', after recovery; 
or, in a i-trumou1' constitution, may cause di~organization of the mticul:urnn1 

and thus C'\·entually render amputation impcrnti\·c. 1 u every case of fracture 
inYoh-in~ a joint, the treatment should be conducted with great caution, and 
the progno;-;i:-; ~houlcl be extremely guarded. 

Di,4oration qf an Adjoining Articulation id a not unfrequmt compliration 
of fracture. Ju t-uch a contingency the fracture ~hould \)('temporarily put 
up with wooden :;,plints and firm bandages, so that the limb may be u:-ed as 
a lever iu eflC>cting reduction of the dislocation, the patimt bein~, of' eourse, 
etherized. The fn1cture is then to be treated in the ordin:.iry mnnner. If 
the cli~location he not recognized until a later period of the cat-ic, th<' sur
geon must wait until firm union of the fracture hns occurred, nncl tlwn, ap
plying splints, make an effort to reduce the dislocation, a feat wl1ich, under 
these circumstances, may be very difficult to accomplish. 

A fracture in a limb which is the seat of an old Um·educed Di8loc(dion, or 
of a Prrviowdy .Anchy/o.i;ed Joint, presents no peculiar difficulties of treat
ment, though it may require a modification in the form of the spli nts used, 
to adapt them to the exiHt ing deformity of the part. 

Fracture of the bone in a Stump, or into the site of a Previously Excised 
Joint, is occasionally met with, but requires no special treatment beyond the 
necesRary modification of apparatus. 

Chorea, affecting a limb which is the seat of fracture, is a very serious 
complication: in a case of simple fracture of the humerus complicated with 
chorea, reported by Dr. \Ym. Hunt, of this city, it was found impoi-sible to 
keep the part~ at rest, and the patient died exhausted on the tenth day. 

A fracture occurring in a Ptei:iou.i;ly Patalyzed Limb, commoulr unites 
without particular difficulty. There is, of cour~e, no risk of recurring dis
placcmcut from mu8cular action, but special care must be taken to avoid 
undue prCS."iure, which might readily induce slough ing. 

Treatment of Compound Fractures.-Thc first question to be determined 
with regard to any case of compound fracture, is whether or not amputation 
is to he performed; if the operation is to be clone at all, it should be clone 
as soon ns possible, for the reasons already g i,·en in Chapter V. If' ampu
tation ha.vc not been clone before the sett ing in of the intermediate or iu
fiarnnmtory stage, it must be, if possible, further postponed until suppuration 
is freely c~tabli~hed . 

Anqjutrttionfor Conpound Fraclllre.-No uniyersal rules C'an he laid down, 
as to what c-a!'ic~ of compound fracture should be submitted to primary ampu
tation, but C'ac:h indki<lual case must be treated on its own merit!', atcordiug 
to the jud.f!ment of the surgeon. It may, however, be saicl that the circum
st~rncc::. which u~ually call for amputation in these case;:.; arc the follow ing: 

1. },'.rtcn.«i1•e and Ret·ere lacemtion of the mu.«l'!dar and other .«oft tis ... ue.'1.
A compound fracture, in which the wound is made by the fracturin~ force, 
is a more serious injury than one in which the wound is ma.de by the frag
ments perfomting the skin, for the reason that in the latter ca~e the soft tis-
8ues arc comparatively little injured, while in the former they are apt to be 
g-reatly tom ttn<l bruised, or perhaps completely pulpefied . JICnce compound 

;;::,~1~·~'.1;:e~1-~-~~fn~::''~~\,~~~~~\JG~~~~~:efb'r ~c~iit~~~t:io~~~~)~~1i~~~~ ~:~J~~~~ ;~.~~~~:; 
it i:- often po:<sible to save the limb1 even in theise unfrn-ornble circumstances, 
~ncl if the age :~nd general condit ion of the patient should juistify the nttempt, 
it should cerln1 11ly be made. It is in such cases that inigntion is found to be 
of special service in moderating the consecut ive inflnmmation. 

2. A compound fracture accompanied 1vith a wound of a large artery will 



TREATMENT OF COMPOUND FRACTURES. 233 

often l'l'quire nmputation. If the bleeding vessel can be readily found and 
tied in tlw wound, or ('an be c·ontrolled by position, prc~sure, etc., this should 
he done, wh('n, if othc·r tircum:-;tances are favorable, an attempt may be 
made to l"ave tlw limb. If, however, the wounded ve~:;el cannot easily be 
l"Ccurr1l, an<l if the part injured be the lower extremity, immf'diate amputa· 
tion ~hould be unhc;-;itatingly re;-;orted to. In 'the upper extremity such ex· 
trtlll(' mc'<.1$t1rc:s may not be rc<1uircd, and if the bleeding ve~~el can neither 
be controlled hy pre:<:-:.urc, etc., nor :;ecured in the wound, a ligature may be 
applied to the brnc:hial artery, which has been several times succcssf'ully tied 
under ~uch circum!:'tancc:;. 

:3. Grf'ot conuninulion of the bones them8eli:es may be a cause for amputa
tion in cas('~ of' compound fracture. In the upper extremity much may be 
done in the way of con:scn·atism, by removing splinters, and then placing the 
boncioi in such a position as to favor union. In the lower extremity, if the 
comminution be so extensiv<': that removal of the primary and secondary 
sequcr-;tra will leave a gap in the continuity of the bone, the resulting limb, 
even if' it cou ld be preser\'ed, would scarcely have sufficient firmness to be 
useful, nnd hence in such cases primary amputation is to be recommended. 
An exception should, perhap$, be made in cases of compound fracture in the 
upper third of the thigh, in which position primary amputation is so fatal an 
operation that the surgeon is loath to resort to it under any circum:stnnces; 
but, indeed, the8e injuries are very apt to terminate in death under any mode 
of treatment. 

-t. Compou11d fJ'aetw·e8 into large joints often require amputation. In the 
ca.:se of the shouldrr or clbow1 proYidcd that the extent of hone lesion, or of 
laceration of the ~of'L ti::;sues, be not too great, e.1·cision should be practi:;cd in 
pref<>rcnce to remm·al of the limb. The hip-joint is so deeply seated that it 
i5 seldom involvctl in a compound frac:ture, unle.-::s from gunshot wound, or 
from some crush ing injury which necessarily proves fatal from visceral com
plication; when the nccidcnt does occur, however1 primary excision is, I 
think, the correct mode of treatment, and it has been successfully employed, 
uud<>r these circumshmces, by P . A. Harris, of New Jersey. Compound 
fractures of the wrist, ankle, and knee-joints are usually cases for amputa
tion . Especially should th is ru le be con~iderecl imperati\'C ms regards the 
knee-joint; much as I admire the operation of excision, and strenuously as 
I would advocate the pmctice of conservative surgery, I cannot but believe 
that in the immense nmjority of instances the be::it interests of the patient 
will be promoted by primary amputation in cases of compound fracture of 
the knrc-joint. 

5 . ....\compound fracture, which would of itself require amputation, mny 
be complicated by the existence of a simple fracture in the same limb, but at 
a higher }Joint. In such a case, should the amputation be done n.t the l'eat of 
the upper fracture, or below? ln my own experience, ~mch Cll!'CR, when an 
attempt has be<'n made to !'axe the limb, have invariably terminated fatally; 
hencr

1 
I !-<hould be di~por-;c<l ( unle:-<:". the upper fracture were ~ituatccl high up 

in the thi~h) to recomrnend primary amputation, at or abo,·e the :<eat of 
hig-hr1't leRion. Rtill, if it were certain that the :::oft parts between the two 
fractur~:3 were healthy, :ind quite free from injur)", it might be right to re
move only the part that wns irretrievably hurt, and to make an attempt to 
save the rest of the limb; ns it happens1 however, these C:lbC'S are usually 
such a~ result from ncC'ident by railway or other vehicles, or by machinery, 
and arr apt to be attended with much greater destruction of soft parts than 
is at first apparent; so that, in most instance::., amputation at the J1ighest 
point of injury \\ill be found the safest mode of treatment. 

The complication of compound fracture with di,q[ocation at a hir;her point 
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o.f the .~rmv' limb, is of le:--."' consequence. In ::.uch a case the broken bones 
shou ld he temporarily put up, and the dislocation rcdul·cd, the compound 
f'racturl' hd11g afterward:-: treated on its ow n merits. 

Compowal fJJiphyN'al sepruation is sometimes met with in young pe~ons, 
and may be mi:.;taken fi)r compound fracture i1wolvin~ un artirulatinu, from 
which lt•:-ion it can, however, always he cfo.:tiugu i:-hC'cl hy cnref'ul examination. 
If~ ail- sometimes happens, the diaphysi~ project throuµ-h the wound, redu('tinn 
is ycry difficult, and can usually be accomplished only by rrio;erting the pro
jecting portion, an operation which may be bel't performed with Butcher':.; or 
a chaiu ~aw . The after~trcatment does not diffCr from that of ordinnrr com
pound fracture; the re:-;ulting limb, though shortened, is not materiaily im
paired in utility, e\•en in the case of the lower extrem ity. 

Tl'eat1nent of Compowul FracltffeS which do not require Amputalion.-
1\fany ingenious forms of special apparatus have been invented for the treat
meut of compound fracture8, but I am not aware that t hey pl'e~ent any ndvan
tagcs over the ordinary ~plints and boxes habitually used in the mnnagemcnt 
of simple frnctures. The on ly specia l precautiou to be oh~erved is, to so 
arrange the splints and bandages that free drainage may be secured from 
the wound , and that the latter may be readily accessible wiLhout remo\• ing 
the entire appnratu~. 

The points to be particularly attended to in the treatment of these injuries 
are: 1. Reduction of the fracture. 2. Extract ion of ~plinters . :3 . Clo:-<ure 
of the wound; nnd 4. :Management of the consecutive inffarnm:1tion . 

1. R eduction is to be effected, as in the case of !Simple fracture, by relaxing 
the neighbori ng muscle!:., nnd by p:entle manipulation. If a fragment project 
through the skin, the difficulty of reduction is much increased, and in such 
case:; it may be neces~ary to enlarge the external wounrl, or even to resect 
the project ing end of bone. This mensure shou1d, however, be rc:;ortecl to 
with extreme hesitntion, especially in the lower extremity, for the loss of 
any considerable portion of the continuity of a Jong bone will be apt to re:-;ult 
in the fo L·mation of a false j oint, requiring subsequent amputation. This, 
indeed, has been the ord inary result in cases in which I have seen this 
operation performed. 

2. Io the mnnagement of 13plinters or sequesfra , the rules wh ich were given 
in the cha pter on Gunshot Wounds, founded on Dupuytren's division of 
splin ters into primary, secondary, and tertiary, arc to be observed. Those 
fragments which are loose or but slightly connected are to be removed, while 
those which are more firmly attached are to be pm.:.lied in to plaec, that they 
may g i\·e solidi ty to the callus, and assist in the npair of the injury. In 
case of doubt, it is better to err on the side of allowing fragm ents to remain, 
as, if they afterwards become necrosed, they will be spont::m eously loo~cned, 
when they can usually be removed without much difficulty, though in some 
cases a dead spl inter may become surrounded by eallus, requiring division 
of the latter before the sC'questrum can be extracted. 

3. If the extemal wound be small, and unaccompanied with much contu
sion, an attempt should he make to close it, and thus convert the case into 
one of simple fracture·. I have frequently succeeded in doing this; and the 
effort should always be mnde when the nature of the case will permit it. For 
this purpose the wound is to be washed and freed from blood, and then her
meticall y sealed with /!auze and collodion, styptic colloid, Paresi's antiseptic 
preparntion ( page H7)_. 0 1· the compound tincture of benzoin; or, in the 
absence of these agents, simply with a piece of lint dipped in blood, as 

~~0il~~~1b0cn~~~o~[p~1~1~e~~~.~~h ~~~r1e~~n~~S~l~,,:~~i1°l~~~r~·~~~~1i~~.~1 1b~~~~~:~ 
to attempt its closu re, and it should then be dres:;cd lig htly, and in such a 
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wny ns to allow of free drainage. Even if an attempt h~wc been made to 
cl1i~l' tht wound, the part:; ~houlcl be frequently examined, and if it appear 
Lhat pus i~ accumulating- unclel'lleath the <lre::siug, the latter ~hould be im
me<iiall'ly rerrnwecl, and free vent 7i\'Cll to the accumulated di~chaq:tcs. 

4. The mannµt•ment of t he inevitable consecutive inflammation which attend.::s 
compound f'ractun.·i0, is to be conducted in accordance with the principle:" enun
ciated ~111d the ruks laid down in the chapters on the Treatment of Inflamma
tion, irnd on "round~ in ( :eneral. Ice, water.clrt'~~ ing, irrigation, laudanum 
fomentation~, poultice!', n~trin{!'Cllt wa;;:hc::;, antiseptic applications, etc., may 
each and nil lw appropriatt'i:• u~ed in different cases and under different cir
curu:-olan<'l'·"'· The spl in ts employed flhould be protected by oi led .:;ilk from 
bt1ing- soiled hy the discharg-es; and while the fracture shou ld not he unneces
sarily disturbed, the utm01't care must he taken to keep the parts clea n, nnd 
to presern• the neighbori ng in tegument in n healthy condit ion. Jn compound 
frnctun• ... of the lower C'xtr<'m i t~·, the bran dre:-;.-;i119 1 in troduced hy Dr. J. Rhea 
Barton, of thi~ (' ity, will be foull(l most serviceable. It atlbrds equu l pressure 
and support to the injured member, re::;trainR hemorrhage, absorbs cli::ch:uges, 
nnd cau he dnily renewed, a~ far Hf' ncc:e~ary, without nm.tC'rial disturbance 
of the limb. lt:-5 mode of' app lication will be described in the next chapter. 
The patient's general condition must al~o recei,·e attention. The action of 
the buweb must be rcg-ulated, and traumatic fe,·er moderated by the admin
istration of su itab le rcmedie::;. When suppuration is fairly e:-tablislwd, tonk:-:, 
c:-:pecially iron, quinia, ancl cod-li,·er oil , may be freely exhibited. Thl' diet 
t'hould be nutritiou~. but unirritating; and in the later staµ<'s, or perhaps 
from t hc> finit, free $timulation may be required. The connection which has 
now been so ofLen traced as to make it appear causa l, between prolonged sup
puration and the pcculinr fo rm of viscera l deg-eneratioo kDown m; allmminous 
or mnyloid, clear! ;• indicates the paramount importance, in thC':-:e cases, of 
maintaining the patient's st rength and supporting his systC'm in every pos
!:1i ble manner. The time required for the cure of a compound fracture may 
be estimu.ted at from two to three times as long flS would be needed in the 
case of a simple fra cture of the ~ame part. 

&cond(try mnputrtliou may be requ ired in the treatmcot of compound 
fractureH1 on account of traumat ic gangrene, sloughing fo llowing C'rys ipelas, 
ostco-myelitis, ex tens ive necrosis, general ex haustion of the patient , hect ic, 
etc. The proper period for amputation in cases of traumatic gang r<'ne has 
nlrea<ly been poin ted out in preceding chapters. In the caE-c of the other 
eompli<•ations which ha.ve been mentioned, the surgeon must choose his time 
as be:st he can, npe rat ing at some period when there is a momentar~' sub-
8- iclene<' of constitutional disturbance, and while not hastily condemning a 
limb ,,·ithout fair trial of con.:Servati,·e measur~, yet not delaying in terference 
un ti l the patient has sunk so low that interference will he of no avail. The 

~~'iQ:~~:~r~~i11~:l~~~rf~l~ ~~e ~~;~~~~n~:~:~t:e~~~~~1~· 1~1i1:1~e u~~~~i~fi)'.8;·~~1~~:~}~~~ 
the second to t he tenth or twe lfth day. Afler suppuration hns been f:urly 
estnbli:ohcd

1 
the ease become.:5 somewhat n::;similated to one of' chronic disease, 

and amputation can theD be performed with comparatively fo ir prospects of 
su cce::;~. 

Treatment of Fractures with " Immovable Apparatus."-In the In te r 
stage1' of th<' treatmrnt of fractures, advantage may often be derived from 
the USl' of a plastt•r-of'..Paris bandage, or one of t he other fo rms of immovable 
drc:o:si n!!; dC'S<'r ibed in Chapter IV. I t is right to add that !'eYcra l excellent 
surgc>ons, both at home and a.broad, recommend the use of these clre~::;ings 
even in the cnrly stup;l's of fractu res, and believe that by their employment 
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a~ good, if not better, results may be obtained than br the ordinary mrthods. 
For my own part, I c:annot but regard any form of immo,·able drc~"ing as 
unsafo, when employed before the swell in£ whiC'h ah' :t)'l" follow1' a fra('ture 
ha~ entirely subsided, and I am not in the habit of applying-the plaster bandage 
until the union of the broken bones has become tolerably firm-u,.uallv in 
the cour:-;c of the third or fourth week. I would invite tl;o~c who are inter
ested in the further con:;ideration of this subject to refer to Prof: Ilamilton's 
excellent treati10c, where the comparath·e advanta~E>S of these <liffercnt 
modes of treatment are fully, and-as far as I am able to judge-very fairly, 
set forth . 

There are two principal ways in which the pla!;tCr-of-Pari;.; bandage may 
be applied; one, and that which I think upon the whole the ber-:t, con ~i~ts in 
the application of the wetted gypsum roller over a dry roller, in the way 
described ou page 83, care being taken to keep the limb well extended 

while the plastc:::r is sett ing; and the 
I<'rn. 109. other, or "Banu·ia11 plan," in which 

two pieces of flannel, st itched to~ether 
at thei r middle by a strnight Eeam, 
are laid beneath the limb, the inner 
layer being then folded evenly around 
the part and secured with pins or 
r-:titches, wheu the liquid pla,.ter is 
spread oYer it, and the outer layer 

Bavarian immovable splint. (BRYANT.) finally brought up and secured in the 
same manner as the fir:->t; after the 

pfoster has become hard, the pins or stitches are removed, whc>n the splint 
may be opened and taken off, the seam at the back ~erYing a:i a hinge. 

Treatment of Badly United Fractures.-From various causes, over some 
of which the surgeon nrny have no control, a fracture rnoy unite with so 
much deformity ar-:. to disfigure the limb, if not Lo render it usele~s. If' the 
deformity be io a longitudinal direction, depending on ove rlapping of the 
fragments, the cnse is, I helieve, hopeless, for the su rrou nding muscles will 
have probably become permanently contracted and shortened, and attempts 
at extension after union has once occurred will prO\'C fruitleEs. TraJl."l'U;je 
deformity will be g radually lessened by the procer-:ses of nature, superfluous 
callus being absorbed, and projecting bony prominences rounded off. Anqular 
deformit_'t', if very slight, may be left to nature, in the hope that it will be 
gradually removed by the physiological action of the muscle~. If at all 
marked, howe\·e1'. it will require treatment, and this, if the bony union be 
comparatively r-:.oft, can usually be satisfactorily carried out by cureful band
aging and the judicious use of pads and comprc~:-es-or the ~urgeon may by 
gentle but firm pressure bend the newly-formed callur-:., so ai-; to restore the 
limb to its proper shape. If the union of the fracture be further advanced, 
more force may be required, and the surgeon may break the bone over again, 
with a view to re:-0etting it in a better position. This may be done with the 
handr-:., or at a later period with a screw clamp, such as those devised for the 
purpose by Rizznli, Von Bruns, Butcher, and C. F. Taylor, of New York. 
A remarkable case has been reported by )Ir. R"·itzer, an Enp:lish army sur
geon, in which a large amount of deformed callus (li~appcared under inunc
tion with compound iodine ointment, and it would certainly be proper to try 
the sorbrfacient effects of this remedy before resorting to the severer measures 
which wil l next be described. \Vhen the eallu.s is so firm as to resist the 
application of such an amount of force as the surgeon deems justifiable, he 
may adopt measures to weaken the bond of union, by operative interference. 
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Perhaps the br:o.t plan in ~uch n. case is that suggested by Braimud, of Chicago, 
which con~ii'.iti'.i in 1Subcurnneously drilling through the unitin~ medium in 
vuriou~ ilin.:ction~, aad then rupturing the remainder; or the bone may be 
partially <lividl•cl with a !:iflW (Langen beck ) or ('hisel ( Nil::::sbaum, O'Gra<ly), 
or, a~ done by \r al'l'cn and Hcath1 a wedge·slnlpcd piece may be removed 
from the apex of the bony angle, the re:-;t of the bond of union heing-, in 
either cm•c, broke:n through, m:i in Brainard'ti method; or the deformed callus 
might he cxsettecl, and the fragments firmly wired together-an operation 
which ] have ~uccc~sf'ully resorted to in one instance, nncl which ha~ abo 
sucC'cccled in the haud:s of Dr. Forbes, of this city, but which, in addition to 

~~t\~1 ~~e1~~11~! ~i~~i~1i ;0~r~10:~·~ri);,\1~1°5:~ ~~;g~~~~.~~~~1 t1~a~~~~ i~h1~11~~~;1t~c .. ~1~~:~;·:l1;~ 
to resort to amputation. For further information on this subject, the reader 
i~ respectfully refhrcd to Dr. G. W. Korris's excellent paper, in his well· 
kn(rn n l'o11tribttlions to P1·actical SuJ"yery. 

Rrdtu·tion of Defonnity in Pa,.tial, and in Impacted Fractare.s.-In con nee· 
tion 'rith the ~ubject of B(tdly Uaited Practurc8, I ma.y refr•r to the quc::.tion 
which often arises as to whether or no reduction should be attempted in 
car-;es of partial and of partially impacted fracture:::. The an~wer to this 
questinn may be said to depend upon the vosition of the fracturc:d bone i thu~, 
while' it would be nHmilb:.tly improper to attempt reduction of an impa<:tcd 
fra<'lurc of the ne(.'k of the fomur, it is, I think, ri~ht to reduce a partial 
fra.cture of the clavicle or of the forearm, even at the risk of conn.'rting the 
case into one of compk·tc fracture. In the forearm (and in the clavidc, if 
the angular projection be outward::;), the deformity would be !So great ms to be 
very objectionable," hilc inward angular displacement of' the chivid<' might 
endan~er the integrity of the important underlying structures by irritation 
from bony spiculre. 

Tardy or Delayed Union of Bones is occasionally met with, nnd it:, prob· 
ably, more often dependent on constitutional than on local cau~c~. Rome· 
times it appears to result from mere debil ity and deprt::Ssion, "ithout the 
existence of any posith·c cachexia; under such circumstances it may be 
sufficient to get the patient out of bed, with his l imb supported in a plaster·of· 
Paris bandage, letting him reCO\"Cr liis health by meanR of out.door c1xcrcise. 
ln some lWSl'~ the pro('CS.S of union may be aS:-ii))ted by the u!'e of tonic:'l., 
e.::;pecially cod·livcr oil and t he phosphates ( whid1, howC\'er, ha\'e not been 
found as practically useful a1:i was anticipated ), and by giving an extra 
allowance of ale or portC'I'. If a syphilitic tai11t be ::;wspeded, iodi<lc of 
pota!< ... ium or mercury may be rautiously adminil!tered. 

UNl'NITED FRACTURE .A:XD F_\ LSE JOINT. 

OrcnJ:i.iounlly a broken bone does not unite at all, or tmitcs only through 
the medium oi" fibrous or ligamentous bands, or, having been united, becomes 
ng-ni11 :;l·paratcd by till' absorption and softening of the calluJ:i.. ln some bones, 
indeed, u~ in the patella, bony union almost ne,·cr occur~, but in such cuses 
the want of uniou (':lnnot be considered abnorn1al . The terms w11111iled .{l"ac· 
lure nndf(ll.'ft'joinl arc applied only to fracture::. in those situations in \\hich 
bony union is habitually met with. as in the \"arious long bones, or the lower 
jaw. T he JH0/1ortin11 of euscs in which non·un ion occurs is estimated by 
Hamilton at 1 in ;)00i it is, therefore, a rare act.'ident. 

Dr. Norrii;:, of this city, whose monograph on this su~ject is the best that 
has yet been publ ished, has described four distinct forms under which non· 
uuio'n of fraelure may occur. The firijt is that which has already beC'n re· 
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ferrecl to uuder the name of delayed union; here rnlluR is fhrmed, but doe; 
not undergo complete ossification, and, hence, the union i8 imperfCct. "In 
the second cla~s of cases, there is entire want of union of any i"Ort between 
the fragments, the ends of which seem to be climini:-:hed in 1:1iZc, and are ex
tremely mO\·nblc between the integuments. The limb in thei-e ca~e~ i!-i found 
great!~· ~hruokcn, and hang::; perfectly u~clcss." 1 ln the third and mOl"t 
usual form, the ends of bone are rounded off and tapering, and u are con
nected together by strong ligamentous or fibro-lig:imentous bands," passing 
between the fractured extremities; there may be hut one hand, or ~en-ral; 
"in either ca~c the newly-formed sub::;tance iS firmly adherent to the boneF-, 
and, if of any length, is in a high degree pliable." In the .fourth rnriety, 
to which the name of p.seudartlu·osis or false joint is properly given, "n dent'e 
capsule without opening of au)· sort, containing a fluid i:;imilar to synovia, 
and re:::cmbling closely the complete capsular ligaments, is found. ln the:5e 
cases the points of the bony fragments corresponding to each. other are 
rounded, smooth, and polished, in some instances are eburnatcd, and in other:o 
are CO\'ered with points or even thin plates of cartilage, and a membrane 
closely resembling the synovial of the natural articulations. It is in this 
kind of cases that the member affected may still be of some utility to the 
patient, the fragments being so firmly held together as to be displaced only 
upon the application of considerable force. · 

The diagnosi.'l of ununited fracture is usually sufficiently easy: I haYe, 
however, known great relaxation of the ligamentl:' of the wrist-joint to be 
mistaken for ununited fracture of the extremity of the ulna. 

Causes of Non·union after Fracture.-These may be either constitutional 
or local. Among the former may be enumerate(! general impairment of 
health, and various cachcctic conditions aucl dinthese~, such as ::curvy, 
phthisis, rickets, syphili::, 01· cancer. 'Vith regard to the influence of cancer 
in prcYenting union after fractures, Dr. Norris says that when the accident 
depend::; upon the presence of a cancerous tumor at the seat of fracture, 
union will not occur, but when it depends on mere brittlenest:-, l't•sulting 
from what l\lr. Curling has called eccentric atrophy, the bones unite readily 
enough. Ro with regard to syphilis and rickets; though cases are recorded 
in which these appear to have acted as causr:s of non·union, other ca:::es are 
frequently met with in which the disease is wc>ll marked, and yet union 
readily occurs. Pregnancy is often regarded as a cause of non·union in 
fractures, but it is probabl.v thus effective in tho:se cases only in which the 
pregnant state is accomp:rnied by great debility, a::. from sympathetic vomit· 
ing. The same remark applies to the supposed efficiency of lactation as a 
cause of uounited fracture. Age doe~ not appear to exert 3ny particular in· 
ffuence, fractures in the very young and the very old often uniting quite as 
well as in tho:'le of middle Jifo, and more than one-third of the whole number 
of ctIBes of ununited fracture occurring in those between twenty and thirty. 
Among the more prominent local causes, may be mentioned deficient va.-=cu· 
lar or ner~ous sup1~ly, mobility or want of proper apposition of the frag
ments, the mten·ent10n between the fragments of a shred of muscle or other 
soft ti~~ue, or of a foreign body1 necrosis or other cli~case of the ends of the 
fragments thcmselves,.injudicio_us ~reatment (especially tight bandaging and 
prolonged use of coolmg apphcat10ns), and too early use of the fractured 
limb. The frequency with which ununited fracture occurs in different 
parts, is shown in the following table taken from Dr. Norris1s paper. 

1 Dr. C. B. Porter, of Bost.on, reports a cnse in which after ununited fracture the 
humerns was absorbed 1 und co ti rely disappeared without exfoliution. 
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Locality Numbcroftasc.. Cured No benefit Died. 
---------

'J'bigh, 4M 31 9 
l.eg1 3:! 32 I 
Arm,. 48 ~I 14 :1 
.Porearm, 19 17 1 l 
J tlw 1 2 2 

'l'otnl 1 150 I 113 

--1---
2.) 10 

Ununited fracture is a lso occasionally met with in the cla,·icle, s.capula, 
rib1:31 and spine. 

Treatment.- Thc treatment of ununited fracture, and of false joint, con
sists in removing, as f'i.u· as possible, by constitutional, hygienic, and local 
mea:-;urc!:i, any cause which mn,y seem to hinder the process of union between 
the broken bones, and in endeavoring to excite in the perio:::;tcum, in the 
medulla, and in the fragments themselves, such activity as will induce those 
changes which we have seen to be necessary in the natural process of repnir 
after fracture. For this purpose, those remedies should be employed which 
were spoken of in treating of delayed 'ltnion1 the fragment~ being accurately 
adjusted, and rendered perfectly immornble by the use of suita.ble splinti'i aud 
bandages. Firm and accurately-fitting splints of metal, leather, or paste
board may be employed, or the plaster-of-Paris bandagc,1 or ( iu the case of 
the lower extremity) the_ ingen ious and elegant contrivancesof Prof. Kmith, 
of this city, or of Dr. H udson, of New York. In order to excite renewed 
activity in· the periosteum and other bone-producing- ti::;::;uc~ , niriuu::; plans, 
:;uch a:;. blistering, cauterizing1 or galvanizing th<' :-kin, have been employed, 
and when the beneficial effect of tmn81nitted perio:stc>al and medullary inita
tion is remembered, it cnn readily be understood that the:-:e method:- :-houl<l 
occasionally have provC'd succe~sful. Other planJo1i which have somc>times 
succeeded, consist in rubbing together the ends of the fragments them
selves, and in "percussing" the inj ured limb with a rubber-protected mallet 
(Thomas). Jn the event of these ~imple remedies failing, severer mea:;ures 
may be employed: of the$e the most important arc tlu .. · e:-;tabl i .... Juneut of a 
.~don between the fragment~, as recommended by Dr. Physick, or on either 
~ide of the ununite<l fracture, ns suggested by Oppenheim; the iutroduction 
of .~ti1nulating injection.~, as pmctised by Hube, Bourguet, and Fitzg-erald; 
ae11pw1cture1 as suggested by l\Ialgaigne; the introduction of frory pt gs (Dief'.. 
fenbach and Hill ); elecfro-puncture (Lente); 8ubc1dancow~ 1•carification I Mil
ler); <frilling the ji·agments tliem:'felties (Detmold nnd Brainard); scmping 
or cauterizing the fragmenl8; holding the fragment~ _ together hy meani;; of 
sufttte.~ or pi1M (Revcriuus, H.odgcrs, Gailla rd, and F. )lason ); rew:clion 
nVhite1 Houx, Jordan 1 aud Bigelow); covering in the false-joint with pe1·i
osteal.fiap~ inverted from the bone abo,·eand below (Rydygier ); franiplrrnta
tion of fragments i:;plit off from a neighboring bone CNi.ksbaum ), or from 

1 Guenther, tl Danish surgeon, and Nillien, of Jllinois1 have observed that the 
growth of the nail!I is nrrei:ted durin~ the early ~tugei:1 of s. fracture, to be re5umed as 

~~~ri;~~~=f th~:~1da1~~1f:~~n~11{h~ngr~~~?~;:11gi~e~~!~~so~5 dae~;:~sl~~1~':,t~nrgl;al~~<j~,~~~~ 
lt would nppear, }~Qwever, tlrnt the growth of the n111l!: may be checked b)' any cau~e 
which interferes with the 1111trit10n of the part 1 11nd hence this tesLmightnoL be LL!ll

ver~a.lly applicable; )fitchell bas noticed an nrrestof nail growth in ca.sesof cerebral 
paralysis, and Gay has obsen·ed the snme phenomenon as n result of compres<:.ion of 
the subcla.vian artery. 
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bones of other patients (ilfocEwen), or of dogs (Pnttcr:-;on); and finally 
amptdation. Of all these, the most ~romisiug method:-; ar<.·1 I think, tho:"e 01 
Physi<:k, Brainard, Gaillard, and Bigelow. Before re:"orting to auy of them, 
the sugge:-tion of' Oilier mity be adopted, to rejuvenat<', as it Wl're, the p(.>ri. 
ostcum by the milder forms of irritation, that it may afterwards more 
readily respond to the se\·erer operation. Phy~i(.>k introduced a pie<·r of 
silk or tape, by means of n long seton needle, directly betwf'en the frag· 
ments, and allowed the foreign body to remain four or fi\·c months. Norris 
has, however, shown that the :-:cton is equally efficient and more ~afe when 
rem<>n·d at an earlier period, and surgeons now seldom allow it to remain 
longer than a fortnight; it is rarely used in the case of' the thig-h, where 
other mcam; are- more successful. Brainard's plan cousil'-t;o; in drilling the 
fragments ~ubcutrmeously with a. metallic perforator or bone drill. His 
rnauner of using Lhe instrument, as quoted by Hamilton, is as follow~: "In 
case of un ob lique fracture, or one with overlapping, the skin is perforated 

~'JO. 110. 

Improved bone.drill. 

with the instrument at such a point as to enable it to be carried through 
the ends of' the fragments, to wound their surfaces, and to tram.fix whate\'er 
tissue may be placed between them. After having transfixed them in one 
direetion, it is withdrawn from the bone, but not from the skin, its direction 
changed, and :mother perforation made, and this operat ion is repeated as 

Ji'rn.111. 

often as may be desired." Prof. Gaillard's method com.i::;ts in pinning to-
gether the fragments by mean~ of a gimlet·like instrument, provided with 
a movable silver sheath, a handle, and a brass nut (Fig. 11 l): the sheath 
is introduced through an incision, and held ngain~t the bone, while the shaft 
is passed thrnugh an<I made to transfix both fragments; the nut is then 
screwed down firm ly on the sheath, the whole instrument being allowed to 
remain in 8if!i till union is obtained. This plan affords more secure apposi· 
tion than merely wiring together the fragments, as practised by Rodgers, 
Flaubert, N. R. Smith, and others. The operation employed by Prof. Bige-
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1ow, of Bo:;ton, is almost identical with that indepenclently sugge:-:tecl by 
Oilier, of Lyon~, and is probably the surest method of treating ununite<l 
fracture; it coll!~isti;; in making a subperio~teal reseelion of' the ends of' the 
fragment~. the fre:-:.hencd extremities being then held together by a wire 
suture. Dr. Bigelow has thus treated eleven casefl-, with but one failure, 
nnd that from disease of the bone, which subsequently required amputation . 
This plan has also been succe&>fully adopted by other surgeon~, including 
Byrd, of Illinois, Annandale, Packard, and myself. 

W'hatewr method be employed, the after-treatment must be carefully con
ducted by the use of proper splints, and by the administration of tonics and 
good food. The phosphate of lime is recommended by Bigelow and Doi beau, 
the latter of whom finds that the action of the drug is manifested by the 
ocet11Tencc of formication in the injured limb. In some cnses, when the 
inconvenience resulting from the ununited fracture is not ycry gTcat, it might 
be advisable to dedine any operation, and employ the apparatus of Prof. 
Smith, already referred to1 or some similar contrivance. 

CIT.APTER XII. 

SPECIAL FHACTURER. 

I 11A.v1;; gone so fully, iu the last chapter, into the consideration of the 
cau!-ieS and symptoms of' fractures in general, and of the principles by which 
the surgeon should he guided in undertaking their treatment, that it will not 
be necc~sary to repeat what has been said, "ith regard to each severnl bone; 
hence, in the pregent chapter, I purpose merely to point out the peculiar 
symptoms and diagnostic marks of' the special fractures., and to indicate very 
briefly the most convenient and satIBfactory modes of treatment, rcfCrring the 
reader, for more detailed information upon this subject, to the excellent 
treatbe:3 of Ilumilton, l\Ialgaigne, Cooper, Ftmith (of Dublin), Lonsdale, etc., 
aotl to the chapter on Fractures in Dr. 'Vales'i:i n1luable work on 11Jechanicnl 
Tlu:rnpeulics, which contains a very good account of the different forms of 
apparatus devised for the treatment of broken bones. Fractures of the skull, 
and of the vertebrre, are principally interesting on account of their involving 
respecti,·ely the brain and spinal cord i .hence their consideration will be post
poned till we come to speak of injuries of those parts of the body. 

FnACTURES OF THE FACE. 

Any of the facial bones may be broken by direct Yiolencc, and especially 
by gun8hot wound; the nature of the injury i$ usually recognized with facil
ity, and the treatment !-<hould be particularly directed to the lesion of the 
softti~ues. 

Nasal Bones.-Th<'se are not unfrequcntly broken, and the iujury may 
e~cape detection from the rapid swelling of the soft 1mrts. The trcci'.tment 
consiists. in removing the displacement (if there be nny ), by inserting a broad 
director or n puir of polypus forceps into the nostrils, and mouldi11g the bones 
into their proper place~; the parts may then be supported by menus of n com-

16 
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press on either !-<icle, and a few strip::; of adhesive plai;:tcr, or, a~ suggested by 
L. D. Ma:son, of Brooklyn, by passing a pin beneath the bouel'i ~a~.:;; to keep 
them in po~ition. If the septum be broken, it should be restored to its proper 
place in the same way, the shape of the nose being pre:-;erved by plugging 
the nostril:::, if llCcessary. Occasionally the whole no.:se j,.; ~plit oft: a..; it were, 
from the face, hanging by the alre in front of the mouth. Tn such a case, 
in which the injury was produced by a blow from an iron pan, I kept the 
nose in place by numerous sutures, the patient making a g-ood recovery. 
Sometimes the whole nose is drh~eu inwards, fracturing the ethmoid bone, 
and involving the brain. Under such circumstances, the no:;e ~hould be 
gently drawn forwards with forceps, and the case trentccl as one of fracture 
at thC busc of the skull. Profuse hemorrhage may require plugging of the 
nare:s. \\T. Adams and R. F. ·weir ba\·e devised special apparatus for for
cibly straighten ing the nose when deformity hns ensued, aud for subsequently 
keeping the parts in position. An ingenious nasal SJ)lint has also been de
vised by Gamgec, of Birmingham. 

Fracture of the Lachrymal Bone may cause obstrnction of the nasal duct, 
and consequent epiphora; or emphysema of the subcutaneous ti::isue may 
follow whene\"er the patient blows his nose. 

Fracture of the Malar Bone is to be treated by keeping the parts in place 
by comprc:::-:es, adhe:sivc strips, and bandages. 

Fracture of the Zygoma, if comminuted, may interfere with ma~tic.ation, 
bv the impaction of !:iplinters in the temporal muscle; in such a case, the 
stirgcon ~hould cut down and remove the offending fragments. 

Upper Maxilla.-Fractures of the upper jaw are ~ometimes attended with 
such profu~e hemorrhage as to require plugging the autrum, or even ligation 
of the external carotid. If the malar bone be thru8t in upon the antrum, it 
should be drawn out with a tirejond, or screw cJcyator (Fig. 78), aided by 
prc~urc from within the mouth. If the upper jaw be broken through the 
alveolus, the teeth may be held together by menns of wire. The vascular 
supply is so free in this part, that necrosis rarnly follow:5, even in caRes of 
gunshot injury; the fotid discharge is, however, a source not only of annoy
ance, but of constitutional depression, and hence free use should be made in 
such cases of detergent and disinfectant washes. Hometime:s all the bones of 
the face are crnsbed and separated from their attachments by explo:;ious, 
violent blows, or falls. Such cases are attended with great shock, and usu
ally prove fatal from hemorrhage or cerebral complication. 

Lower Maxilla.-The lower jaw is more frequently broken than any other 
bone in the face. The fracture, which is usually caused by direct violence, 
may be in any part of the bone, the most usual seats being, however, near 
the symphysis, and about the position of the mental foramen. The lower 
jaw is oft.en broken in two or more places at once, and its fractures are fre
quently rendered compound by laceration of the mucous membrane. Frac
tures near the symphy:sis are more or le:-s transverse, while those further back 
are almost invariably oblique from before backwards, allowing considerable 
displacement, which is evidenced by shortening of the alveolar border, and 
depression of the ch in. In fractures near the angle of the bone, the dental 
nerve is occasionally involvedJ au accident which causes temporary paralysis, 
or more rarely convu lsions. The displacement, mobility, and crepitus, which 
accompany fracture of the jaw, render its diagnosis usually easy: in cases of 
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frnC'tun· helow the conclyle, there is, be$idefl, cmbnrra~sment in the motions 
of the jaw, arnl pain, folt especinlly on opening or i-huttiug the mouth. Frac
tun::-. of the lower jttw commonly unite without much difficulty, and with 
littlctlcformitv. 

Trmlml'nl._:__For the treatment of an ordinary ca15e of broken jaw, nothing 
i:- rci1uircd cxc·cpt a compre:0s to support the chin, and a roller bandage. 
\'clpt.1au, i111lcc·d, during the la;;t years of hi~ lite, i . ..; said to have abandoned 
all form~ of apparatus, in the treatment of the::;c injuries, belie,·iug that :0uf
fic:icnt rt.• . ..;l wn~ insured to the fragments by the 
inevitable oc·cu1TCUl'C of pain upon any attempt J-"10. 112. 
at motion mnclt.• hy the patient. I am in the 
habit of' trcatin~ the."e fracture,.; in the manner 
n•commerHle<l hy Dr. ,J. Hhca Barton, of this 
city, with the :-;upcraddition of a fow occipito
frontal turn:-; of the roller, a:; in Gib:;on's band
agc. The following de1'cript ion of' Barton's band-

;~~;~~~~:~1~:: '.,:~::;~1~.,:~!~;~~i:~~~~~i;-~E:~~ 
Place the initial extremity of the roller upon the 
occiput,jmit below its protuberance, und conduct 
the cylinder obliquely over the centre of the left 
parietal bone, to the top of the head; thence de- Barton's bandage ror fractured 
i-:cend aero~=- the ril-{ht temple unfl zygomutic arch, ja" 

and pa~ . ..; beneath the chin," whiC'h should be sup-
ported b.Y a compn.: .... -i, 04 to the :-ide of the face; mount onr the left zygmua 
and temple to the summit of the cranium, und rejoin the Hfa.rtinµ--point at 
the oeciput, hy travcr~ing obliquely the rig-ht parietal hone; next, wind 
nround the ba~e nf the lower jaw on the left side to the c:hin, and thence re
turn to the oceiput a Ion~ the ri~ht :-.ide of the maxilla;" to thc~c three turns, 
I udd a fourth, around the hcnd just above the car;-;, makiuf,! an occipito
frontal turn, whid1 ht.•iu_g pinned at its intersection with the othcr;o;,:-:.erves to 
prevent slipping. The i"lllllC cour:;;e is to be continued until the roller is ex
hnui<tccl, nncl addition:d security may be furnished by sealing the bandage 
(n:-:1 it were) with a fow strip:-; of adhe8ive plaster. Gib.qon'.~ ba11da!Je con:>:bts 
of'a com1H·ci<.~ beneath the chin, with turns of a roller pa:-;sing from that part 
to the top of tlw head, from the occiput to the forchend, and from the m1pe 
of the neck to abo,·e the mental protuberance, the whole being held in place 
by a 8hort p;trip pai::~ing from the forehead, backward~ to the uapc along the 
median line of the head . 

.l\[any surgcons prefor to trent fractures of the jaw with :in external splint, 
moulded from pn~lcboard or gutta-percha, and held in pince by a simple 
~ling of four tnil:-;, two of which :ne tied on the top of the head ancl two be
hind the neck (Fig-.).)), or with an ingeniou:s apparatus composed of a leathern 
:;:ling, with ~tron~ linen wehbing straps, de,·io:ccl for the treatment of the.::e 
ca. ... cs hy Prof: Ifomiltnn; wiring together the teeth on either side of the frac
ture b oft.en recommended, hut I confe15s to h:wc seen very little ndrnntage 
from the prncti<·e: :l better plan is the application of cla.'1>8 of ivory, silver, 
steel, or other mntrrial, a~ practised by Lon~clale, l\liitler, N. H.. Hmith, 
Nicole, 'Vale~, Bullock, and others, or of i1tterdenlal splints of gutta-percha. 
or vulcnnized India-rubber, as iugeniottsl.v applied by Dr. Gunuing, of New 
York, and Dr. Benn;,, of Atlanta, Ga. In a cn.-:e of frac:turc of both rami 
of the jaw, ~\nunndalc succeeded in obtaiu inp: a good resu lt by cut.ting down 
cxternall.r, on each side and f':ecuring the frngmeuts by means of the wire 
sulltte. A ~imilnr plun, in cnses of single fracture, had been previously em-
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ployed by Buck and Hamilton, of Xew York 1 nod by Kinloch, of Chark!'· 
ton, and I have myself adopted it with good re1'ull!', wlwn there hus b<:cn 
much tendency to separation of the fragments. 

·whatever mode of treatment be adopted, C'are mu~t he taken not to pro· 
duce unenn or undue pre:!tiure. Xeglect of thi~ precaution will cau!'e gr<'at 
irritation, ancl probably the formation of absees::;, a very troublesome and 
painful complication of fractured jaw, and one that ma.v give ri~e t_o ncc·ro:-.il'I 
and to con:-:;equent. no1H111ion, which accident i!:i1 in this po:-ition, I helicn', 
more apt to re::;ult from li_r;ht bandaging than from the bandage being too loo!'t'. 
Gun.~hotji·rtcft1re of the lower jaw is ~ometime~ attended with so much !<pl in· 
tering as to require partial resection of the bone. The period required for 
the cure of a ~iruple fracture of the jaw is U1'ually from three to ~ix weeb. 

Fracture of the Hyoid Bone is a very rnre accident. Hamilton ha~ ('OI· 
lected ten ca:-;es, of which three were cau!'ed hy hn11ging, three by gra~ping 
the throat between the thumb and finger:-;, three by clirrct blows or fall:-:, 
and one b~· muscular action. The actident b attended \\ ith great pain, 
~ometime!' with hemorrha~e, and with difficulty in opening the mouth, in 
!'wallowin~. a1Hl in :.:peaking. The diogno .... is can be made by ob:.:enin~ illl' 
mobility of thr fragmeuti!i, :1ml the inward angular di1'placcment, with m· 
without crcpitws. The treatment consist,; in reducing the deformity, by pr<.'!'ii· 
urc from within the mouth, aud in keeping the parts at re:;t by Ul!e of a 
pasteboard or leather collar, with the enforcement of quif't, and the hypo· 
dermic admini~tat ion of opium. Of thirteen cnses collec-tcd by Dr. Gibh, 
two proved fatal. 

FHACTURE'3 OP THE TRUNK. 

Ribs.-The ribs are more frc>qucntly broken than any of the other bones of 
the trunk: the:;e injuries may be produced by direct violence, as from the 
kick of a hor:"e, or by indirrct violence, the front and back of the che~t being 
pressed together, and the rib~ giYing way like an OYer·bent bow, at the weak· 
est part.1 The ribs are ocrasionally broken by muscular nttion (as in partu
rition), or, according to )lnlgaigne, even by the impulse of the heart. The 
middle ribs, from the fourth to the tenth, are those most exposed to fra<:ture, 
and the u~ual t-:cats of injury are near the junction of the C01'tal cartilages, 
and in the neighborhood of the angle::. The direction of' the fracture is C'Ofll· 
manly trnnsvcr!'e or slightly oblique; occ-a:-ionally a rib is comminuted, or 
broken in more tban one place. Thc:.:e fractures are rarely compound, except 
as the result of gunshot wounds. The <li:-:lplaccment in cases of fractured rib 
is usually slight; if th(' result of a dirc«t blow 1 there will probabl)' be ~ome 
inward angulnr deformity, while if from indirect violence, the projection will 
be outwards; if a uurnber of ribs on the i:amr ::;icle be brokrn, there may be a 
slight tendency to OYerlapping. The dif1g110.~tic ~igns are deformity, mobility, 
and crepitus, which is sometimes readily pcrcrh·ecl, but at other times tan 
only be elicited by careful and prolonged mahipulation, hy compre!'sing the 
chrst from before backwarcl:-:, or by auf'cnltation. There arc, be~ide~, pain 
and lo<.'alized tenderne!!~, with a sharp .... til('/1. if the pleura he wounded, uml, 
possibly, htcmoptysi:-:, pn<'umothomx1 or emphysema1 if the lung be ill\·olved. 
The pain il'. much increased hy movements of the chest wall, and the breath· 
ing is therefore shallow, and to a great extent diaphragmatic. The progno .... i~ 
is favora..blr; except in cnse:' cornplic-atecl with thoracic or other severe in-

1 This is denied by E. II. Bennett, or Dublin, who bas Ehown that impaction with 
splintering, and inward displncemcnt, mny result from indirect l'iolence. 
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jury, it i~ \"('I')" mrc for death to follow fracture of the rib:s. Union com
monly take:" plate in from three to he weeks, with very little deformity, and 
hy llH.'an" of a \n•Jl.markcd en,hcathing callus. False-joint is occasionally 
nll't with in thi" :-ituntion, while, on the other hand, the production of Ill'\\ 
bone is .... oructinw_... cxcc:::-; in, cau . .:ing- C'oalesrence between adjaC'cnt rib.:::. 

Trr:rtfmeut.-[n the treatment of fractured rib-". the surgeon may disregard 
nny cxiciting deformity, whic-h will usually !"pontaneously di:-<appeal· by the 
l'xpan.:ion of thl' che:-<t in the rc~piratory movements; CYen if it should not., 
it would h<' prl•fi!rable to allow the di"pbl·ement to remai n, ra ther than to 
nttcmpt itl') rC'mo,·al, a:.-; Im.:-; been proposed, by the u~e of sharp hooks or screw 
t'll'\'ators. The chief indication in any· ca:-e of fractured rib, is to put the 
11fti.'ctP<l part in a, :state of complete reFt. and this may he_...t be done by :::ur
rnuudin~ the iiide of the chc:-t which is im·oh·ecl, with numl'rnn:- OYc>rlapping 
hroad :--trips of adhesi,,e pln~ter, ench reachi ng a little beyond the median 
linr, both behind and before. Thi::; mode of treatment, whiC'h appears to 

!:,1:1~·:. ~~-:fc\~1 ~~1~;~1~~~~-1~0 ~~:/~:~:~':.~~~i1~~1 fi~~:;~~~~· ~~~~~~~d~lii!fh!~t~~~s~~-b~~:~ 
"houlrl be ahcrnt two inchc~ widr, are laid on in circular la~·ers, beginning 
from below, ea.ch Rtrip OYerlapping its predffes::::or by about one-third of irn 
width. A:: the dressing bctomes loosened, other layer:; of strips are to he 
tighlly applied immediately over the first, so that the che:-t i~ kept con:::tu ntly 
fixed by a :;tiff and firm splint of adhe~ive plal'.tcr. The patient will usually 
hl-' mo;;;t at ea::e in a sitting po~ture for the fir~t day or two. Thoracic com
pli('atio11_... muiit he met by appropriate treatment, and in any case opium may 
he free)~· admini:-<tered. The clrcs.:<iug may h<' rcmoyed at the end of tllree 
weeks, when union is commonl.Y ~mffkicntly firm to cnnblc the surgeon to 
<Ji..;conlinue hi~ :ltlcn<fan('C. If: in any ('aS(' of injury of the Chest, i t is UBCel'tain 
whether a rih be broken or not, the drc:-:sing :ibo,·e de::::crihcd should be ap· 
plird, as it will :1ffonl great l·omfort,c,·e11 in ea~r~of contuf':.ion "ithuut fracture. 

The emph,t/8C111<t which :somctimr8 accompirnit•:; fracture of the ribs require:-. 
no :-.pcci:.d trl'atment, usually di:-;appearin~ :-;pontnneou:i;ly in the course of a 
fi.·w days or m .. •t'kR. R11pl111·r 01· lar:erafion qf an intuco.~trtt artuy, whieh 

~::~~~:~~Ci t1~l!:l ~·1·'.: ~.:~11~~18,~. ~:~co :~~~1\~o ~i'~1 a: Ill u \1)1 ~11 ~;~' ~::~\~ d t ~~~ ~:~1~ !i~ ~~C~·e~~g~ ¥b~~~ 
:-;hould he made• ro .::ccure the btcc>ding \"l'!"-"C'l, for which purpo~C', if nece~"nry, 
111)nrtion11f th<' a1ljaeent rib might be exci~cd. In case:-; of r11m~hotfmrlu1·e, 
all iipicuhu ~hon ld be carefully rcmo\"ed, and the after-trratment condul'ted 
with ref<-rencc to the condit ion of the thoracir Yi::::ccra, on the principle:-; 
which "ill hr laid down in 1hC' chapter on Injuriei:; of the Chest. 

Th<' Cui;itil ( 'rtl'tiluye.~ an' (•(•(·a~iona lly broken, f'ither at their junction with 

li~:·~~;'
1

iE;:l~::~:'.~~;~~~~il~i;~:;;:i:1~nc~i;~q~!·:~;l:£~·~~'.:~1'~'.~~;:,~:E·~~~~:~:: ~; 
fraetured rib ... , except that l'repitu:s is rarely perceptible. The direction of 
the fracture i~ c·ommonly transv~r1'e, the anterior fragment u:-;trnlly project
ing in front or the po:-tcrior. Union take:; place by the procluctiou of bone, 

~~'.~te~::r~:~r~111~~~;1\~~ ~~~l\;e~~i~~s~~~~.~!\~e~·i~!0fi~! b1
;· ~J:1!~~ft~>:~~I ~¥}~ ~~-.~!\~ 

mcnt con:::i~t~ in the appliratinn of adhe~h·e :strip::., as for fractured rib::-.1 

Sternum.-Trnc fracture of the sternum is a Ycrv rare accident. Dias· 
ta:.:.is of the first from the second bone is more oftell met with, and is fl less 

1 See intere,.;ting- papers by Dr. E. TL Bennett, in the Dublin Journal of )lcd1cal 
Science for )Jareb, 1876. and October, 1877. 
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serious affair. These injuries may result frum direct violeoe<.', from counter· 
stroke (the force being applied to the back), or from mu~rular action, a!-. in 
parturition, or in the act of vomiting. The line of s('paration i~ u:-ually 
transvcr:->e, though it mar be bevelled as regards the thitknc~~ of the hone. 
)[algaigne, Kramer, and Meyer have each oh,.en·cd longitudinal f'rarturc-s 
of the stcl'llum. The most u~ual seat of injury is at thr junction of the 
munuhi'ium and gladiolus, nnd in this situation the lel:'ion is, a~ already ob· 
:-:ervcd, commonly a dia:-otasis, or, according to :.Maisonneuve, Brinton, and 
H.ivingtoo (who have repeatedly observed a true joint in this po:-iti<'n ), a. 
dislocation. It is a. matter of some importance, as regm·ds the progno~i..:, to 
be able to say in any indi\• idual case whether the k .... ion be a true frn<.:ture 
or a. dia~tasi..:: for in ·the latter case, the posterior ligament being intac:t, the 
patient usually c~capes dscernl c:omplication . Ju true fracture, the lung or 
even the henrt may he torn, and, eYen if' these dangers be avoided, there is 
considerable risk of the subsequent formation of nbsce~s in the mediastinal 
space. The followiug may be looked upon as evidences of true fracture, viz., 
the presence of crepitus, the injury being below the junction of the fir:;t and 
second bones, or the fact of the upper fragment projecting in front of the 
lower. In dia:;;tasis the lower rises in front of the upper frngrnent. Direct 
11iolence exerted upon the manubriurn has never been known to produce true 
fracture, while when exerted upon the gladiolus it almo:;t never produces 
diastasis. Jn cases of injury from indirect violence, if the marh. of fracture 
above given be not present, the diagnosis must he made by noting the 
pre:sence or ab:-oenre of h~emoptysis, emphysema, etc. 

The em:-iform cartilage is rarely the seat. of fracture or cli:-location, though 
well-marked cnses hn.\•e been obsened by Hamilton, Martin, Billard, iifau. 
riceau, Gallez, und Polaillon. 

In making the diagno1<.i.~ of fractured sternum, the po~sibility of a con· 
genital deformity beiug mistaken for the result of violenc<\ must not he o,·er· 
looked. The detection of crepitus and mobility may be facilitated, as sug· 
gested by Despres, by placing a cu::hion beneath the back, so a1:1 to render 
the front wall of the thorax prominent. The diagnosis io cases of fracture 
from counterstrokc may, nccorcliug to H ewitt, be aided by noting the occu r
rence of ecd1ymosis some days ofter the reception of the injury. The prog· 
no.'Ji.'i of di:1stasi;.;, or of uncomplicated fracture, is favorable; union usually 
takes place in from three to four weeks. The lf'eatment consists in keeping 
the part~ at rest, by the n.pplication of a broad compre~..:, held in position 
with adhesive st rips or bandages. If there be much displacement, attempts 
at reduction may be made, by straightening the spine and drawing the 
shoulders backwarks. Opium will usually be rnquired, and any thoracic 
complications must be met by suitable remedies. "Vediablinal ab."1ce . .,~es 
should be opened at the side of the sternum, when pointing occurs; they 
have been evacuated by Gibson and others by the U!-IC of the trcphine, but 
the re:mlts of the operation do not warrant its repetition. 

Pelvis.-Fractures of the pelvis are chiefly interesting on account of the 
liability to implication of the adjacent viscera. One of the 0."SU Innominatcc. 
may be broken, the injury being sometimes limited to a. ~eparation of the 
crista ilii, or of one of the spioous proces::;es, and a.t other times pris:-;ing 
tluoug-h the rami of the pubis or ischium 1 or in the neighborhood of the 
sacro-iliac symphys i ~ . The ilium, pubis, and ischium may ~eparatc in their 
lines of ('Onjunction, the acetabulum being thus split into three portions; or 
diastasis may occur at the pubic or sacro·iliac Rymphpcs. Frnc:t.urcs of the 
pubis and ischium a~sume a somewhat oblique direction, while those about the 
sacro·i liac junction correspond pretty generally to the line of the symphysis. 
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The diagnoxi.-. of f'racture<l pcldi-; can usually be made "ithout much difficulty. 
There i~ ~rent pain, ag-gravated by motiun: and e~pedally by any attempt io 
walk or ~tand; there is abnormal mobility; and crepitus can be elicited by 
gra::piug the ilia in either hand and moving them in opposite directions. The 
di:<placemcnt in fracture:; of the pubis and bchium i~ often con~i<lernble, and 
can u .. ually he readily detected. The:-;e injuries arc commonly cau:-ied by 
µ-reat viokncc of a cru,.hing nature, ::.uch as the fall of' a bank of earth. In 
one ca:-:e, which \\a~ under my care, the crest of the ilium wa~ knocked off 
hy ashn1·p blow rc>:-:ulting from the fal l of a stove-pipe. The pubis hns some
time:". been fral'turccl as the re:mlt of muscular contraction, as in a remarkable 
caf.ie rc('orded by ~l. I .... etenncur, while diastasi~ of the pubic, and occas.ionally 
of the ..;ac·ro-ilinc, fl.ymphy:-;is may occur in the proces.-: of parturition. Prac
iute of the .. kfffllrnlmn is au accident t hat is often t'pokcn of a~ complicating 
di~location of the hip. I beJieve, however, with Prof: Bigelow, that this 
fracture is much rarer than is generally supposed, and that its existence 
~hou ld never be a~:sumcd unless crt?pitus can be detected at the i::.ent of 
suppot<ed lc>!'ion, while even in ~uch a ca;.:e the injury (as pointed out by 
Birkett) 111n.y really consi:st in a luxntion, complicated with fracture of the 
head of the fomur. Practurc of the acetabulum may consist merely in a 
separatinn of' it:. po:sterior lip, or in a de:;truction of its floor, attended some· 
time~ with impaction of the head of the fomur in the pcldc cadty. The 
latter form of' injury is commonly attended with such !'.Cvere visceral le:;ions 
a..; to pro\·e fotal. t-'cparation of the lip of the acetabulum is marked by the 
~igns of di:-oloc•ation, the di..;placement being readily reduced ·u:ith rrepitus, 
but as r<•adil.r reproducc<l when extension is discontinued. 

The gn.>nl dan~C'r in C:l!:iCS of fracture of the pelvis is from rupture or lace
ration of the blucldn or urethm. Hence the surgeon's fir:-;t ~tep should be to 
pa,...l:i a cat heter, with ::t view of ascertaining the cond ition of those organs; if 
they arc found to have been injured. prompt treatment must be employed, 
accordin~ to the principles which will be laid down in speak ing of Injuries 
of the P el vie Viscera. 

The frealmmt of fractured pelvis consists in the fin~t place in restoring the 
displaced f'ragmcnti:.; to their proper position, if' this can be done without vio
lence; in the case of n. woman, reduction may be assisted by introduci ng one 
or more fingcr8 into the vagina. Tile entire pelvis should be sunotmded by 
a padded belt, or firm and broad roller, so as to keep the parts at perfect 
re~t, while the hip".joi ut of the aftCcted side is fixed by menus of a pasteboard 
spl int or a. !-land-bag, as in cases of fractured thigh. The patient should lie 
on hii; batk, on a hard mattrc::os, with the knees slightly fl exed, and supported 
b_r pillow~. Compound ji·acture.c.i of the pelt:is are usually fatal accidcnti;:, 
tbough I have ~ecn recovery after perforating gunshot fracture of the ilium. 
In the treatment of such a case, all splinter:-; should he cnrefully removed, 
and mean::: adopted to ::;ecu r·e free drainage through the external wound. 

Sacrum and Coccyx.-Frnctures of these parts mmally result from direct 
violence, th<' fracture being transnrse, and the lower fragment pre~:'ed in
warcl:-1 upon the redum. Bichcrand gives one case of longitudinal frncture 
of the 1:mcrum. The::;c injuries are rarely met with except in connection with 
other ~eYt're peh-ic lc ... ions, and arc then a.pt to prove fatal; the treatment 
woulll C<ln!:list in cndea.Yori ng- to cffoct reduction by pressure from within the 
rectum, nnd in the appliention of n. padded belt. Bernard, a. French ~ur
geon, plugg-ccl the rectum with a. lithotomy tube, in order to maintain reduc
tion, but I ~hould prefer, with I-Inmilton, to dispense with such an inst rument 
and rely upon kC'cping the parts at rest and administering opium. Fracture 
of the coccyx sometimes results in the deYelopment of a very painful neu-
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ralgic conrl ition of t he part, const ituting a. form of the affection dCf:.cribed by 
Dr. Nott and Sir ,J. Y. Sim pson, and known as coc<:yf!odynia; the treatment 
recommended by tho:;e gentlemen consi;.;Ui in ~ubcutancous division of the 
ligamentou~ attachment:-; of the part, or, if that foil, in excision of the bone 
iUielf, un operation which has been successfully rc. .. orted to by several sur
geon~, iu elucling Dr. Burnham, Dr. Mursick, Dr. ::\Iorton, and my:-elf: 

FR.\CTL'RES OF TllE UPPER ExTREZiHTY. 

Clavicle.-The clavicle is peculiarly liable to fracture, not only from its 
exposed position, but from the fact of its being the sole bond of osseous con
nection between the trunk and the upper extrem ity. It may be broken by 
dfrcct violence in any part of its length, but is much oftener fractured by 
'indirect v iolence (such as a fa.11 or blow on the shoul<ler ), and then usually 
gives way near the outer end of its middle third, where the bone i!'! weakest. 
Pcutictl fracture from indirect violence is usually situated towards the inner 

Frc.113. 

Attachment~ of outer end of clavicle; showing branches or coraco-clavicular ligament. (GRAY.) 

end of the middle third , and is characterir.ed by slight angular projection. 
PMti<tl fract ure from direct violence is commonly situated more externally, 
and i ~ marked by angular depre.~sion . JJ!uscular action is an oceaF=ionnl 
eau$:C of frncturcd c lav icle, pa1'licularly, :iccordiag to De l en ~ 1 of fractures of 
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tin• inn('r third of the hone; the immediate mechani!:lm of the accident in 
:-om(· ea!"C'~ nUl)' be, as .... uggestcd by Dr. Packard, the bending of the c-Jayicle 
over the fir:::t rih, which acts ms a fulcrum. Fractures from direct \'iolence 
arc ('ommonly trna,;;vcr~e. and may occasionally be comminuted; fractures 
from indirect \'iolcncc are almo~t iuv:u:inbly oblique, the bevel Jin~ being from 
bt·forl' hatkward:-<, and from without inwards. Fracture of the :-lemal end 
of thC' davicl<', within the .fibres of the co.~to-clauicular li_qament, i;-; u:->ua11y 
attc:nclecl with but little <lisplaccment, thoug-h, according to H. \f. Kmith, the 
outer frng-mcnt i,;; in the~c cases displaced .forwal'd.~. or forward:~ and .~lightly 
downward.~; similnrly, there is little displacement in fracture of the outer 
third, 1f'ilhin the limit.'{ of the toraco-clavieular ligament, but if the fracture 
he out11irle of the fr(lpezoid branch of that 1igament, the displacement, aecord
in~ to the same surgeon, is quite marked. According- to A . Gordon, how
c,·ri-, ('VC'll the, existence of the last-nfuncd vnricly of f'mcturc is doubtful. 
Fratturc!-1 of the midJlc of the tlavic1ei cspecinll)r such a8 arc produced by 
indirect violcn('l'1 arc accompanied with great and Yery constant displacement. 

~~~i~1~~~~~ii~~~d1~~e~l~,il'~~l1~ft.1~':;'·~11~c~s t~~~~:~ :~~~·~1~J~a;i~~~ei~~·,~~:~\1~tdb~~k~~.fi.~~ 
hy the a1·tion nf the powerful muscles attached to the scapula, particularly 
tht.· rhomhoidci, trapcziu~, lcvator anguli scapul::e, pectornli8 minori and some 
fibre,; of the ~crratu::1 magnu8. 

The dirtq110.<.iiR of fractured c:la,·iclC' can usually be made without difficulty: 
if thC' mid(llc of the bone he invol\·ccl, the disphl'remeut i~ in it~c)f !"ufficienlly 
chan1cteri~tic, while crepitus ean 
renflily bC' elicited in any position of' FIG. 114. 
th(' fracture, on aC'C'Olmt of the ~ub
cutaneous charnctrr of the bone in 
it:; whole length. In <.'USC'S of partial 
or partially impacted fracture from 
direct violcncr, an accident of not 
unfrcqucnt occurren<•e among quite 
ynun~ children, pcrsi:-:.tcnt tenderness 
O\'Cr the point of injury will be found 
a vnluablr clia~nostic: i:;ign. T he at
t itudC' of the patiC'nt, in cases of com
plete frncturci is peculiari nnd often 
l'i,1rnific1mt of' tlw unture of the in
jur.\·; the head is bent towards the 
nffl>ctrd ~id(', :--o a~ to re.Jax the mu:"
de~, while the C'lhow and forearm 
nre ~upportcd in the opposite hand, 
so as to <limini"h the drap:gfog ::;en:"a
tion pro<lucrcl hy thr wei~ht of the 
limb. The }J/'ogno.~i.~, a~ regard~ the 
lifi..• of the patient and the utility· of 
the limb, isYC1)· fornrnble; 1 believe, 
howc\·e1-. th:\t a JJf'l:ftcl cure-that is, 
without deform it y-i:-; Yery rnrely ob-
tained, ;\t IC':u4 i1l obl ique i'ractu1:es of Complete oblique fracture of cla"ic\e near ib mid-
tlie middle of thC' bone. Commimded die. (GRAY.) 

·~·~~~.'t(~·~sot:1j\~\~.{,')~(~:~~~:,!~~~~~~i~~i~t~~~cration of the subelaYian \'Cin 01· plexus 
of UC'n'e:::. Compom1d .t>aclu1·e of thi:s bone is ra re, C'XC~pt as th.e r~sult of 
~unshot injury, when it is npt to prove fatal from thon~c1c co.mpliral1ons; I 
hnd, howe\·er, under my care, some years ago, a case of multiple fracture of 
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the clavicle from direct violence, which became secondarily cmnpound by 
the occurrence of suppuration; sli{!'ht ncc:ro:sis followccl, but the patient 
eventually made a good recovery. Fracture of both elm·i<·le.~ i!-> an acc.:i<lent 
of rare occurrence, but presents no peculiaritic~, execpt that of C'Our~e it 
requires some modification of the apparatus ui:;cd in trratmcnt. 

Trerdment of Prai'lured Claricle.-The treatment of fractured clavicle may 
be conducted by position alone, or by position aided by rnrious form~ of appa
ratus. The deformity, as we base seen, depends (1) on the tilting up of the 
inner fragment, by the re~iliency of its ligamcntou:s attachment~ and the 
action of the stcrno-cleido-mastoid muscle; (2) on the falling of the ishoulder 
with the outer frnp:mcnt, due to the weight of the arm; but (8J ch iefly on the 
rocking inwards and backwards of the outer fragment, by the action of the 
powerful mu~clcs attached to the ~capula. H ence the indications for treat
ment nr<..', (1) to relax the stemo-cleido-mastoid muscle, (2) to prevent the 
weight of the arm from dragging down the outer fragment, and (3) by fixiug 
the scapula, to carry the attached external fragment outward~ and forwards, 
and thus rc8torc the ~hape of what has been not inaptly called the 11 .~lwulder 
girdle." The~c indicntion;; may all be met by po~ition a lone. For this pur
pose the patient should lie flat on his back, on a firm, hard mattrc ... :;1, with the 
head sliµ:htly elcntted, and the arm flexed and carried across the chC'ot, 80 
that the hand rests on the sound shoulder-the po:5ition commonly known as 
the "Yclpeuu potiition," from its having been employed by that dbtin~uiished 
surgeon in the treatment of the::e and other injuries (!'CC Fi~. lHi ). The 
elevation of the head (by means of' a single pillow, which mu!-'t not touch the 
shoulder1') relaxed the sterno-cleido-mastoid muscle, and thul'I obYintc:-:. the 
tendency to upward tilting of the inner fragment; the position of the arm 
acrosi"\ the chest makes the weight of the limb act, if at all, in an upward 
direction, and thu~ effectually preYents any downwanl di:;placement; while 
the weight of the chest, together with the firm and even c•otmter-prca;;ure of 
the mattre5:~, serve to fix the scapu la, and thus prevent that rocking of the 
bone around the chest which causes the inward und backward displacement 
of the outer fragment. By this simple mode of treatment the deformity ran, 
at least in the immense majority of cases, be completely reduced, and cou ld 
the patient be trusted to remain quiet for a suffic ient lcnp;th of time (three to 
four weeks), nothing further would be required. In pra<:ticc, however, very 
few patients can help shifting their I)Osture in sleep, if not while awake, and 
hence rctentii•e appamtus is usually necessary. If the patient can remain in 

~:(:; ~~:n ~~,~~~"~11~~~ r:\\~~~e~l~~~~ :r~~~ b~~~~~~J"~~~,~-~l,~ag~~~~~ ~~!:~ 
broad strips of adhesive plaster, while the arm is fo~tcncd in the uvelpeau 
position" by a few strips of the same material. If the patient cannot remain 
in bed, the same appliances may be used, with the addition of a compress 
upon the projecting end of the inner fragment, and a broad roller bandage 
used as what is known. as the "third roller of Desa.ult," 1 with additional cir
cular turn~ to fix the arm in the required position. The same indications 
may be met by using Fox's apparatus (to be presently described), or any of 

1 Thenpplicntio.n of the third roller of Desnultisthus de<1cribed by"-alcs: Place 
the initial extremity of the roller " under the axillaof thr sound side, then conduct 
the cylinder over the broken cl1w iclc1 upon which a com pr('!'-!'- mu!IL be placed. down 
the posteriorsurfnceof the nrm under the elbow~and over the foteal'rn to the point of 
depnrture i thence acro!<s the buck obliquely O\ler the injured shoulder1 down the 
frontof theurmnnd undertheelbow,topossollliquclyacrMsthechesttotheaxilla 
?fthe sound side." 'fheseturns are repeated until thc

0

rollcris exhansted,thus form
ing two triangles , one in front nnd the other behind the chest i the firmnel!s of the 
bnnduge may be much increased by mnking additional circular turns ns recommended 
in the text. 
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its moclification..:, takin~ care to apply the pad-not as an axillfu·y fulcrum 1 

but ~imply ns a ~capular com pre:-~. The po:oterior figure of 8 bandage, recom
mNuled lw ~omc author..:, i..: defecti\'e in that its force is cxert~d on the acro
mial part.of th<.• ~<·apula only, and not on the entire bone; the same objection 
appl il·s to mo~t of the hack splints devi.se<l for the:oe ca..:e..:, though a l?ack 
~pl int, "'Ueh a~ that d(•vi,.cil by Dr. Rtaple~, of1Iinnl'::'Ota, broad cnnug-h to fix 
both ~capul::e. rni1!ht he made a useful adjurnnt to the compre,.,.l's already 
dc:,.<'rilwcl. Vac·hcr, of Birkenhead, has modified the figure of 8 bandt1ge by 
applyin~ metallic raps to both :::houlders, and drawing them bark\\'ard..:_ hy 
mc·nn:-; of a po~tC'rior ~trap and buckle. The apparatu:> introduced by Dr. 
Georgl' Fox, of thiH city, ii; thus described by Sargent: uThC' apparntu:-. con
~j.,t:-; of a firmly !'>tutfcd pad of a wedge shape, and about half al' long al' the 
huml•rus, ha\1 i11g- a buncl altached to each extremity of it:-; upper or thic:ke::t 
margin; a :-:ling to :-;u~pend the elbow ancl forearm, made of ~trong- muslin 1 

with tt eord attac1hC'd to t h(' humeral extremity1 and another to cuch encl of 
the cn.rpal portion; and a ring m:tde of muslin !".tuflCd with rotton to encircle 
thcl'ound :;houldcr,:rncl SC'l'VC aR means of acting 
upon :rnd 8cc·uring the ~ling." Fox's apparatus ~·w. I Iii. 
has undoubtedly produced a great many ex
cellent cure:-;; it ha:; done so, however, I believe, 
by .fixin9 lllP .«capula more or le~;-; pcrfect1 y, and 
not by affording levC'ragc to the humerus, as it 
was oriµ:iually iutC'ndc•il to do. Indeed, the 
wetlge-... Jrnpcd pad, if u:-cd as a fulcrum, pro· 
duce~ ~o much pain that few patient~ can endure 
it for any length of time; so that in practirc 
l'Urgeons gem.'rttlly apply it fill' back-where it 
acts mrrcly a" a i-capu lar comprc~s-or else 
reduce its thickne~:; to such a degree that its 
action as a fulcrum i ~ entirely defi?ated. Fox's 
nppuratu~ ha:-; been ingeniously modified by Dr. 
Le\'i~, Prof. Hamilton, and oth er:-;, and any of 
thc~e fonm; of t he sling and pad dressing mny 
be used with good result~. provided that they 
are accurately adju!-itcd nnd careful ly watched 
by the surgeon.1 l\loorc, of Hochcster, and 
Sayre, of New York 1 believe that the point of 
mo~t importance is to render tense the clavie
ulnr fibre:; of the pedoralis major muscle, and 
thui-. draw the inner fragment downwards; the Sayre's dressing for fractured c\av-
fi))'lnCr surgeon nrcomplishe~ this purpose by idc. (HAMILTON.) 

fon:ing the entire arm backwnrds, and fixing 
it "-ith n ~haw) or strip of muslin fo lded as a cravat and made to de~cribe 
fig-urc~ of around the sound shoulder and the elbow of the aflected side; 
while Prof. i-;ayre employs two broad adhe::ive strips, one of which fixe:-; the 
arm and nets a:- a fUlcrum, while the other forces the shoulder backward~ by 
drawing- the C'lhow forwnrds, nt the same time supporting the forearm, as 
!<how n in Fig. 11 ;,. Dr. ~atterthwaite has modified Sayre's drc~:::-ing by adding 
an axillary pad, and empJoying ela:-:tic bands instead of aclhc~ivc plaster. 
rnion of a fractured clavicle lldtrnlly occurs within three weeks, but the 
drc:-~ing should be retained, as a matie1· of safoty, at least a l'llnple of weeks 
longer. 

1 Hee n full nnd nblc discussion of the principles of trentmentof fractured clnvicle, 
and the> co1.npanl.ti.ve merils of different forms of nppnratus! by Dr. l~<lwnrd Hni·ts
hornc, of tins city, Ill the :!cl volume of the Pennsyll:ania Hospital Reports, pp. 108-142. 
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Scapula.-The ,.:capula may' he broken through it:.; hflfly, thnm~h it:-- nrck. 
through the µ-leuoid ca\·ity, or thrmqrh the arromiun or cor:iroid prn{'C':o . ..;t•:.;. 

Fracture qf the Body f?f the &qntla i.:5 a rare ru:cidcnt, and i:-: lbn:dly Jue 
to direct YiolcnC'e, though it is t3aid in one ca."e (llcylen\.;) to ha\·e ht'l'n pro· 
ducc<l by mu~cular action. If the spine of the ::;capula he.• iurnh·ecl, the line 
of fracture can c•ommonly be detected with facility by palpatinn, rtud in other 
Ctl$C:-i c:.rrpitus can general Iv be elicited hv pre!::::-.ing firmly on thC' :.;capula "ith 
one hand, while the othc1: moves the s'houlder in Yariuu,.: direction,.. The 
treatment ron:.;b•ts in attempting to reduce the deformity, if there be any. by 
manipulation, and in th<-'n fixing the arm to the t'ide hy tircular turns of a 
roller bandage or by adhe.:<ive strips, the forearm and cl how being supported 
in a suitable ~lino·. If the lower ano-le ham been separated from the rest of 
the bone, it may l:'be ~eeured, as advi~ed by Boyer, by the additional applic:n
tion of a firm compress. 

Fracture of the .J..Yecl~ of the Scapula ( in the anatomist':; sense of the term) 
i~ an accident the po::~ibility of 'rl1ich has never been C:"tahli:-hcd by di~ ... ec
tion, and whi<'h, if it have ever occuncd, except when compli('ated with 
eomm.inutio11 of thr r1lenoid C(wity, must certainly he ver)' rare. The term 
"fraclutr of the llf'<'k of the ·"cap11la," as u~ed by :--;ir ... htle)· Cooper, how
e,·er, means fracture th1·011gh the ;.·11pra-.r.:capulur 110tch, and in thio position 

~:~;~~ft~e~nh~~(' l~~:ll:~;~1i~.ni:1\h~1Yc~~kf ~·~·~t )~~~;~· ~:~~u~i~h~·~:~;:~~:\~·~~f di!p~:<~ 
ment depend!" on the clc~rec of integrit~· of the \'arious liganwnt~ of the part, 
e=-pecially the rorato-clavicular and coraco-acromial. If th<'~C he ruptun~I 
the frlcnoid cavity and head of the humerus fall into the ax ill a (where the 
latter may be t'nmc·times folt), cau~ing a dcprc::'"'ion beneath the atromion 
as in clislocntion~ of th<' ~houlder, though not ~o deep i crepitu=- i~ elicited hy 
laying one hand on the "houldcr, :-o a:-; to touch the coracoid procc~~. and with 
the other hand movin~ the arm in Yarious directions. In a. child the part 
may he gra,;p<-'d by placing the finger:; on the shoulder and thrustin~ the 
thumb deeply into the axilla. The deformity can readily be reduced, but 
instantl)' recur:-: wlwn support is removed, and the coracoid proce::~ can be felt moving with the humerus, instead of with the acromion. The frerlfmf'IJf 
consi~t:-. in fixing the ~capula by placing a thin pad 01· fol(lNl towel in the 
axil la, fo~tcning the arm to the side by circular tum~ of a roller or ~ulhesiYe 
!'trip~. and !'upporting the forearm and elbow in a sling:. The same dre~=-ing 
would be appliC'able in a case of commillution qf the gle11oid cavity. 

Fmctare qj" the Acromio11 i~ probably a rarer accident than cpiphyt::eal 
separation of tha.t proce::;s. \\rhen the line of fracture is throu!!h or behind 
the acromio-c:lavi<:ular articulation, the shoulder drops forward~, inward=-, 
and downward=-, a" in case::; of fractured clavidci if, however, the fracture 
be in front of the ncromio-claxicular articulation, there will be little or no 
di:-placcmcnt, and the diagnosis must be made by the detection of mobility 
and crcpitus. l'nion occurs without much deformity, thouµ;h rarely, accord
ing to Cooper, except by 6brom; tissue. The freatment con:-;bts in fixin,f! the 
arm and ~cnpula by an axillary pad and banda~e. and in supporting the 
elbow with a ~ling:. This, as well as fracture of the body or neck of the 
~capula, may he al~o efficiently treated with the bandnge known us Yclpean':.::, 
the application of which can be seen fr.om the accompan~·ing illu~tration. 

Fr(u·lllre ~( thr roraroid Proce.q8 occ:u~ionally, thouµ;h rarely, occurs, as the 
result of direct violence. There is seldom any displacement, ~ncl no treat-
1nent is required beyond the use of a sling, with perhaps a fow turns of a 
roller around the arm and shoulder. 

Two or more of thetie various forms of scapular fracture may coexist in 
the !'ame case, or any one of them may be complicated by fracture or dislo-
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cation of tlw humerm~ or cliwiclei for the treatment of lSUCh injurie:' no gen
eral nth.•,. ('an he laid down, but each case mu:::;t be mannged with rt.>forencc 
to it:0 own 11t·culiar cxigcncie:::. The ingenuity of the :::ur~eon will often be 
muth tax{'<! in ('Jtdl'avoring to meet the ditterent indication:' prC:'<'nted, nnd 
lw will otlcn be fli:--appointcd 
hy the pcr::oi=-tenl'C of deform- Fw. I IG. 
it\', which, however, fortu
u;ttC'ly ~('ldom pron:-; much 
uf an impediment to the ui;:cfulnt·:'s of the arm. The time 
required for treatment, in 
(':l:'C!' of' fracturC'd !'Capuln, is 
u~ually from three tu four 
week Joi.. 

Fractures of the Humerus. 
-Fral'tur<'s of the humcru~ 
are di,·idcd hy] lamilton into 
eleven tl.1 ..... c:, of \\l11Ch fmu 

111ch.ull11«-ol theuppc1 ex-~ , t1cnntv ~ huul, tl('lk, .wd tu-
hercJL .. , onl' of the '-h:dt, and 
,.,x ot the lmH1 t!xt1en11t) 

I Fractures of the Upp er 
Extremity of the Humerus - ' 
1 J The hactu1e mav p::i""' 

through the Jlrnd r111d .. lm1- ~ 
fom1rrtl .J.Verl of the bone, h<'rnp; ~ 
chu.dly 111t1n-c.1p-.ula1, ,11HI 
ma~ 01 nMy not be 1mpncted, 
ac('onhng to ('ll'Clllll8ta11cC':'. 
If the fra('turc be entirety in

\'elp~au's bandage. 

f1·a-cap."ulrtr, bony union e:tnnot well occur, and the detached head of the 
hullll'l'll!S i"' a.pt to become- carious or uecrosed, requiring an operation for its 
removal. Fractur(• of' the anatomical neck is attended with but little de
formity, nor doc~ it much iutcrfhc with the motions of the part. There 
nrny he slii..d1t :'hortc1 11in~, and crepitus can usually be elicited by pressing 
the hc·ad of the bom• into ii,; socket and making rotation; the shoulder is 
th<' ~cat of scnre pain. This injury re:!ults from direct violence, and is 
principally met with in old persons. 

2.) Ff'11f'/111·e tlu·o1t9!1 the Tubfl'tles of the humerns clitteri'i from the pre
l'(•din.!! ,·:irit•t~· merely in being completely exll'a-capsulm·. Bony union takes 
pl:ttl' iu thl':'C l'fl:!C:->, but the motion of the joint is apt to be impaired by the 
irr~gulnr ma,.:,.:('~ of callus which are formed. Crepitus may be detected by 
!!rtl~ping ill<' tuh(•rc·le:-> with one hand, and rotating the arm with the other; 
there i-. rarcly much displn.cement, though, if the fracture be impacted, there 

::~:~;1~:1:l~~l~t1;1;:;::~1~<~~i~· ca:~!~t ~~n1~o~f~~~~!~;1~~1t~1lc ~i-~.~~~{ 1f~~curc, and in 
(:l.) Lo11gitudi11al Frrictiue o_{ the Head and .J.Vech·, 01· Splitting o.n· of the 

Gre(lftr Tubcrdr, produces a marked increase in the antcro-postcrior diameter 
of the upprr <·nd of the humeru~, and, while there is some dcpreiosion under 
the acroniion, a ~month, bony promineucc can be felt under the corncoid proc
(·::::-;; c:rcpitu,.: rnn hr uio.unlly elicited by pressing together the tubercles nnd 
nitating- th<' :mn, while the mobility of the limb is unimpared. Union takes 
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pl arc by bone, or by fibrou:s til!':"Ue, according to the amount IJf :"eparation bc

tw(~~\ t~~.:;~~~.';1 ~j~~~;e Surgical ~Yeck of~he h~1m_erus, un<lL•r ,~-hich IH'~~d mn_r 
be intludecl .separation of the upper ep1ph_yfl.s, 1:s t~w mo:•t frcqu~nt form of 
injury met with in thi~ region. The ~urgiml n.ed 1~ that part ot the !~mne
ru:- which extemb from the line of cp1physeal JUnctiou to the plocc of mscr-

~~:~t ~1~,'.~1~.'~~'.;;~il~~ufr~l1~11;;i1a:C~ '~~1~~,'~~.i~~~·~j,o~f':~,~:~:~~mp~:;~~J'~::ftI~f~;~; 
coutusiou and swelling of the ::;oft parts. ~cparat1011 of the ep1p~1y~1~ (F1_g. 
117) is an accident of early life, but true ~racture, though. met .w.1th 111 chd~ 
dre11, is more frequent among lldults. Crep1tus ?an be readily cl1c1te<~ 1 unlc~:-. 
either impaction or overlnpping ha,·e occurred; m the latter case the drngno:;is 

]?10.117. 

L• 
Separation of upperepiphy~isofhumerus (From a 

patientintheEpiscopnlHospital.) 

Fro.118. 

Fractureofthesurgica\neckofthe 
humerus. (GRA\'.) 

can he e~1sily made from the deformity, which i~ characteristic, and which 
consiets in the upper encl of the lower fragment being drawn upwards, inward:;, 
and fornards, while the upper fragment is rotated outwards. Reduction 
is often difficult and sometimes impossible in these case~, in spite of which, 
union commonly occurs without material impairment of the usefulnes;;;; of the 
limb. 

Treatment of Fractures of lite Upper Exl1·emily of the Hwnuus.-Com· 
pound f!'aclures of these parts, especially if resulting from gunshot inj1iry, 
usually require either excision or amputation. The treatment of simple 
fractures of the upper end of the humerus may be conducted satisfactorily in 
the follow ing way. A roller should be in the first pince appl ied smoothly and 
even ly to the injured arm, from the tips of the fingers to, but not aboi•e, the 
scat of fracture. Th is bandage should he app1icd while the elbow is in a flexed 
position. A thin pad, compress, or folded towel is then to be placed in the 
axilla, so as to fill up the hollow of that part and afford a firm bnsi.8 of support 
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to the humeru~. Thi;;; pad may be held in place by a bandage or by adhe:sh·e 
strip:0. The arm is then brou~ht to the side, with the elbow a little forwards, 
so a..; to obviate the anterior un~ular projection, and sufficient extension made 
to n•dure the fracture. The arm is to be securely fastened to the chest with 
circular turns of a l'Oller or adhesi \'e strips, and 
the fo rearm ~ecured acro~s the chest, somewhat }'w. 119. 
as in the HVelpeau po:s ition," or merely sup
ported by aslin~, as may be found most com·e· 
nil'nl. After a few day:", when !:iwelling ha!:i 
sub:0idcd, a moulded pm;tcboard or gutta-percha 
cap nrn.y be applied to the !"houlcler and upper 
half of the humcrus1 and will g ive additiona l 
~ecurity and firmness to the drcii:sing. This 
sim1ilc mode of treatment, which is very similar 
lo that rrcommcnded by Fergu!"son (Fig. 119), 
will, I th ink , be fou nd quite as efficient and a 
great deal le!";;; annoying to the patient t han the 
anµ:ula r splint, short splin ts, and axi llary pad 
often U!'('(f for the purpO:!e. Erich~en mes a 
pad, a leather ehou lder-ca.p, and a sling, while 
H amilton employs a simple outs ide splin t of 

fi~:~~;I~~1\C!~~:L;'i~~~'lJ~~~~C~~:lt~; tl~V :,~~!1~~n~~l~l~f· nc~;~;:~~ ~~1!r;r~:.re ~81~~us;~g~~:l 
those injuries. 

2. Fracture of the Shaft of the Humerus is an accident of frcquC'nt oc· 
currcncc, and may re:-;u)t from eith er d irect or ind irect violence. The seal 
of lite fracture is more often below than above t he middle of the bone, and its 
fine uSually somewhat oblique, from abo•rn downwards and outwards. The 
di,<(plttcement consists in the drawing upwards and inwards of the lower frag
nll'nt, with some eversion of the upper fragment, and an anterior angular 
prqjcction, due to the weight of the forearm. The diagnos'i$ is easy, the in
cr<'ascd mobility and crepitus rendering the nature of the injury almost uumis· 
t:1kahlc. The treatment consists in the application of a bandage up to, but 
nol above, the seat of fracture (unti l after the subsidence of swelling), and the 
u~t' of ao internal angular splint, with au outs ide splint moulded from paste
hoard or gutta-percha. If the anter ior angular deformity give any trouble, 
the internal may be replaced by an anterior angular splint, or a short ante
rior f;p liu t may be used with the moulded pasteboard splint, while the forearm 
i'i laid acros:S the chest, and fixed by a broad bandage, or merely supported 
hy a short eling around the wrist. Y a rious plans of making permanent ex· 
tension h:ivc been proposed, but are all of questionable utility, suffic ient 
cxten ~i on being afforded by the weight of the elbow, which for this purpose 
!:ihould be unsupported, or, a.t least, not pressed upwards. If the in ternal 
angular ~p lint be used, care shou ld be taken that it do not press on the axil
lary vein ; the angle of the !"pl int may be Yaried at different dressings so as 
to avoid stiffh es::; of the elbow. 

3. Fractures of the Lower Extremity of the Humerus.-(1.) Of these, 
the first to be considered is the Fracture at t!te Base of the Condyles not im
plicating the joint, under which head may be properly included separation 
of the lower epiphysilS of the humerus. This fo rm of fra cture usually resu lts 
from indirrct violence exerted upon the extremi ty of the elbow, and its line 
is generally oblique, upward~ and backwards. This injury is frequently 
confu~cd wh.h dislocation of the elbow backwards, but the diagno.'jis cnn be 
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~1::l~~ ~r tY~~~l,11:~,,~~:i.~,~:1~1!~ !~,~~~:~eg~hf~ct;~~~~~:~:i~~~·~~~i~;~~~Yd,~~·~~i~r~:~;;~~; 
and ~ondyle:-<, :md that the deformity, while cailily l'('duced, instantly rc1.:urs 
on the removal of extension. In dislocatio11, on the other hand, tht·re i~ 

immobility, no crepitu:o, no 
F10. 120. ehortening, but an obviou:" 

Fracture at the base or thecondylcs. (GRA~·.) 

pn~jertion of the olecranon 
behind the line of the con
dylc:-:, and the di:-1placemcnt 
when reduced does not re
turn. 

(2.) Fracture at the Ba."e 
of the Condyle;-:, complicated 
by a. Splilling Pl'<lciw·e be
tween them, is a somewhat 
rare accident; it is marked 
by the same symptoms as the 
preceding variety, with the 
addition of increa8ecl breadth 
of the lower encl of tlie lwme-

1·u.", and of erepitw1 betn·een the condyle .... , developed by prc::~ing them together. 
Be~ides the above varieties, there may be separate fractures of (3) the 

Inner Condyle (trochlca), (-1) the Inna Epieondyle (epitrochlea), (5) the 
Outer Condyle, and, poe ... ibly, (6) the OutN Epiconclyle, though I am not 
aware that the existence' of thi:-; lesion ha$ ever been demonstrated by di~ec· 

Fm. I:?!. 
tion. The diagno::-is of the~c varieties of fracture 
can usual1y be made by the detection of mobility 
and crepitus, el icitc<l by grasping the arm firmly 
with one hand, and moving either condyle succes-

~i~~y t~~ v~~~~U:1e~ir~i~~t~1~r~r ~'i1~1'.:s~~11 ~0~~~~1~~G: 
not much displacement, except in case of fracture of 
the inner epicondyle, when the separated fragment 
is often displaced downwards in the direction of the 
hand. These injuries generally result from direct 
violence, and after recovery the elbow is often left 
stiff, if not absolutely anchylosed. 

Treatment of FracluteJJ of the Lower E.i:fremity of 
Fracmre at ihe base of, the Humerw~.-A .. ny of these fractures may be con-

;~!,c~~;;~)n the condyles. ~f:~~~~~~:1n~e~~~:~~!{;. t~~~~;~d(~~~~~~~'ott: f~~~ 
arm being in a semi-prone position with the thumb 

pointing upwards, or by means of an anterior angular ~plint, the forearm 
being supine. The splints should be well padded, and no bandage should 
be applied beneath the splint, until after the sub:sidence of inflammatory 
swelling. Indeed, the soft parts are often so much involved in thc~e cases, 
that the use of evaporatin~ lotions may be required for a few <lays, the limb 
being bandaged to the splint above and below, while the joint itself is left 
expo~ed. Heveral form~ of apparatus have been devised for the treatment 
of these injuries, among the most ingenious of which may be specially men· 
tioned the splints of Sir A. Cooper, Hamilton, Bond, ·w elch, and l\Cayo. I 
am not n.wnrc, however, that they present any advantages over the simple 
form of dressing above recommended; whatever plan be adopted, great care 
must be taken to avoid undue or uneven pressure, which might produce ex
coriation or even gangrene. Great difficulty is sometimes experienced in 
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maintaining rciluetion, from the action of the powerful mu8cles at the bnck 

;:~<'~,~~ .. :1~ 11111i; ~r~~l1;)':~~d c!::~n~!~~~1~~; howenr, nnd the ju<liciou~ use of com-
he owrrome. 1 .A~ alreach' men- Fm. 1:?2. 
tinned, if the elbow-joint. he in
voln·d in the fnt(•turt', there will 
nlway~ be gTl'at ri~k of nnchyJo,-is i 
hl·nre, il may he proper to re:-:ort to 
pa,. ... i,·c motion at n. comparatively 
early period in thc8c rnse:::, as R.oon 
sometiml' . ..;; a~ the end of the third or 
fourth \n•ek i or the patic>nt may 
he dircC'tt·cl to swing u flal-iron, as 
n•conrn1e111lecl in the la;.;t c:hapter. 
Compou11d .frarfut'e f!{ the elbow-Joint 
is n very ~criom; injury, and u~ually Physick'i.dbo"' sphnt» 

requires excision or amputation. 
The time n·c1uired fur the treatment of a fractured humerus is commonly 

from five to ci~ht wceb, accordiug to the age of the patient, and other 
modifying circum~tancc:_-;. 

Fracture of the Olecranon ii::. usually produced by direct \'iolenec, such 
a." u foll on the point of the elbow. It may al~o he caui..;ed by indirect Yio
lencc-a fall on the hand, etc.; or eyen by mu~eular action, through the 
powerful contraction of the triceps extensor mu1'cle. In the latter ca:-;e, the 
mrc·hani,.;m of the injury pruhahly consists in the olecranon prnee~,..:, being 
broken :1s an o,·crh(•nt lrvl'r, acrni::s the conclylcs of the humeru,:, which act 
a:;; :1 fulcrum. The ~ymptoms of the accident urc sufficiently ohviou~. If 
the li~:11ncntous expanl'ion of the triceps be extemh·ely rnptured, the de
tnth('d (JrOtl'.!'S will bl' drawn a con:::idernblc di:-;tance up tlw arm, g:iving rise 
to marked di~placernent. Tn the 1111\jority of inistances, however (at lca~t ac~ 
cording to my own experience), there is little or no separation, nnd the diitg
nn~is must. thl'n bl' mad{' b)· noting the existence of abnormal mobility and 
of crrpitu~. CrC'pitm; <'l\11 commonly be elicited simply by seizin~ the ole
cranon and rubbing it laterally against the cxtrcmily of t.hc shaft of the 
ulon, or, if tlwrc IH' nn.r clisplaccmcnt, by grasping the forearm just below 
the elbow, i::o that the forcfin.~cr rests upou the point of the olcrranon, which 
it drawl'\ down in contact with the shaft, when crepitus may he hrought out 
by llt•xing and cxtt•1Hlin,a; the forearm with the other hand. L'nion occa
!-ionally take:" pl:ICl' by hony depot>it, but it> more often ligamcntous merely. 
The utility of thl' arm may, howe\·cr, be prescn,ed even with COibidemhle 
rctrnctinn of the upper frng-ml'nt. The treatment cousit<ts in fixing the ole
cranon in nppo:--ition with the ~haft ( which may be co1wenieutly eHi?ttcd by 
nmrns of a (•omprc:'....;; and adlu .. ·~fre strip:::), :md keeping the joint at ret't iu 
an extend(•d po:"ition for four or fh·c weeks, or until union has occurred. 
:--:uq~eun~ arc di\'ided as to the eompnratiYe advnntngci;; of eomplde or of 
p1tl'fial extem•inn, mnny ag-rcl'in~ \\ ith Fir .Astley Cooper and Prof. Tinmil
tun, in rct•nrnm('1Hling the former, while the majority of Frl'nch ~urgeons, 
Mr. Erich:-:(•11 1 and othC'rs, prl'fCr the latter. I am my:"Clf' in the habit of 
u,i.;ing :i ~implc obtut<c-angled splint, well padded, and applied to the inside 

1 Dr. T. Blnnch Smith reports a case in which, others means failing, reduction was 
mnint11inctl by extending t.he forcal'm upon t.he nrm, nnd npplying a long strriiglit 
i;phnt. Dr. AllLs, of this city, al!OO employs ihtJ extended position in lhe treatment. 
oft.bc!)Cinjurics. 

17 
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of the arm and to the pnlmar surface of the forc:lrln, which i.;i. kC'pt in n 
~emi-pronc po:::ition. Figure of 8 turn!li around the elbow n10:-:hst in fixing 
the olcc:ranon. This position-one of sliµ:ht flcxion-is le~,.; irhome to the 
patient, and is at least as effective in obviating deformity as thnt of com
plete extcm•ion, which sometimes causes :rn ang:ulnr (leprc:0::-ion at the sent of 
fracture. In cases of compound fracture of the olccrrmon, or of any com
pound fracture about the elbow-joint, in which an attempt is made to pre
scne the limb, the arm should be flexed to an anp:le of from 100" to l:lO'), 
which will be found the most useful position should anchylo8is ensue. 

Fracture of the Coronoid Process of the Ulna has been su ppo~ccl to he a 
frequent complication of bnckward dislocation of the elbow-joint. I have, 
however, been unable to refer to more than twenty ca~es in which this le~iou 
has bC'en dingnosticated during life (and in none of them does the din.gno~is 
seem to h:we been confirmed by dissection\ while only three of nine ::.peci
mens described by author:; appear to g-ive sati13factory CYiclcncc as to the ex
istence of fracture. Ilenee, though the po~sibility of the aeciclcnt mu:-it be 
admitted, it nrn~t be considered very rare. The caw1e of such an injury would 
probably be indirect violence, and its dirt:gnosiswould ha Ye to be c:5tnbli .. hcd 
principally by exclusion. The treatment would con!'li;:;t in fixing the elbow 
on a rectnngular splint, and in practising pal:'sivc motion after three or four 
week~. 

Fractures of the Forearm.-Both bones of the forenrm nre frequently 
broken throuJ!h their !:'hafts, cithei; by direct, or more frequently by indircc:t, 
violence, while by dir<'ct violence either the radius or the uhrn may be frac
tured sepnrately. If only one bone be broken, the other acts ns a :-;pl int, and 
prevents the occu1Tcnce of much displacement, in i:.pite of the obliquity of the 
fracture; but if both bones 1rnve gi,·eu way, there is marked hhortening, 
which. with the mobility and crepitus, ren<lcr the nature of the case evident. 
The treatment consists in reducing the deformity by extcrn::.ion nnd manipula
tion, nnd in fixing the limb so that tl1e line of the bones is prc!';crvcd, and the 
interos~eous space not encroached upon, while the motions of pronation and 
supirrntion arc preserved. For this purpose the S'ltpine position, nclvisecl by 
Lonsdale, is preforablc to that of semi-pronntion ordinarily rccommcnclecl. 
The renson i:'i that in any fracture of the radiu!';, particularly in one above the 
insertion of the pronator radii teres, the 'Upper fragment is i-upinated by the 
action of' the supinator brcvis and biceps muscles, and therefore, unlc~~ the 
lomrr fragment he also supinated by the surgeon 1 union with rotatory de
formity will almo:-;t ine\·itab1y en~ue. Two ~trnight s:plints are required, 
whith :-;hould be just wide enouA'h to prevent the eneircling bandatre from 
prC'~"'ing the bones together, aml thus dimini~hiug the intcro!"!ieous space. 
The pnlmnr ~plint ~hould rench from the bend of the elbow to beyond the 
finger:-:.; the dorsal from just below the olecrnnon to just abm·c the styloid 
proces:' of the ulnn. Th<'y should be well and evenly padded, the object being 
not to thru!"t the bones npart ns by a wedge, but to fix them in the po~ition 
which they have nssumed under the surgeon's manipulation~. ~Yo bandage 
.~ho1tld be used 1mdemealh the splint.~, and the dres:-<ing should be renewed at 
kast every other day during the first fortnight. For fracture of hoth bones, 
the splint~ ~houlrl be retained for from five to scv<'ll wceb, but for fracture 
of the ~hnft of either bone alone, four weeks will usually !';Ufficc. A pe1fect 
cure of a. fracture of both bones of the forearm is perhaps rarely obtained; 
but I belie\'C that the Slll'gcon wiJl secure better results by this mode of treat
ment than by any other. 
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Fracture of the H ead of the Radius i::; a rare form of injury which does 
not nppt'nr tn ha\·c been recognized during life, though the po...~ibility of its 
otcurn•nce has bct.•n dcmonstmted by cli::::.ection. 

Fracture of the Neck of the R adius is rarely met \\ ith except when com-

!:~~~~t~~'~·n ~':i;,1 ~ t~tl11\~.~i l !~~:}>~~-in .~~:~hic~~~~~i~o~~i~r:iJ~i~~5~lr,j,,~ if.~c~t1~~,~~r~~:~st:~ 
in the appli(•atinn of a well-padded internal rectangular splint, the separated 
fragment bein~ kept in plate by means of a firm comprc.:::s. 

Fracture of the Lower Extremity of the R adius is au accident of Yery 
fr('(1urnt oc:currcnce. Its nature and pathology have been made the subjcCt 
of RJX'l'ial sturly by Colics, R. °"r· Smith, Erichsen, Goyr:rnd, Voillcmier, 
Ndnton, Barton, Uol'<lon, 1\foore, and Pilcher, of New York. There arc 
two varietil'~ of' th is form of fracture, which are known gcnera11y in this 
c·ountry ns Colles'I'\ and Barton's fractures. Colleis .fi·uct11re, which is by far 
the mo:st common, is a transYer~e or slightly oblique fracturt', situated at 
from a quarter of' an inch to an inch and a half abO\'C the articular extremity 
of thC' radiu~. Barlon'.1 fmct1u·e is a \"ery oblique frnrturc, extending from 
the articulation upwards an<l backwards, separating and di:-:iplacing the whole 
or a portio11 of the postc.·rior margin of the articulating surface. lt is a \'ery 
rare atcident, con .. tituting probably not more than one or two per cent. of the 
whole number of' fractures in this locality. The cause of these injuries is 
nlmo!'t invariably a fall upon the 1rnlm of the hand, the poi:,ition of ovcr-c>x
ten:!ion cau~ing the bone to gi\·c way, 3S pointed out by Gordon, by what 
mcchauicians call a 11 cro~s-brcaking strain;" the displacement is \'cry con-

F10. 123. 

Fracturcofthcradiusnearitslowcrcnd. (LlSTON.) 

~tnnt, the lower fragment being drawn somewhat upwards and backwards, 
while the upper fragment projects downwards and fonrnrds; the hand at the 
~ame t ime inclinc>l"I ::;ornewhat to the radial side, though if, as sometimes hap
pl'n~. there be al~o a fracture of the styloid proces..s of' the ulna, this symptom 
may not be pn::-:cnt. In s:1me cases, according to 1\loorc, of Roche:ster, the 
styloid prOC'C':":-i i:i di~·doc:1tc<l and cau~ht beneath the annular ligament, from 
whirh po,.ition it mu:'4t he rel<'t\:"Cd before reduction can be accomplishrd. The 
~o-called "silver fork" deformity, which usually characterizes this injury, is 
well seen in the accomp311ying illustration (Fig. 123 ). The diagnosi...~ of this 
fracture is gl'ncrally easy. lle:sidc the peculiar displacement, there is pain, 
greatly increased by motion and especially by attempts to rotate the wrist, 
while crepitms can be readily elicited by drawing down the hand and rubbing 
together the fragments. In some rare cm~cs the fracture is completely im
parted, when crepitus will he absent, nnd reduction yery difficult, if not impos
sible. The treatment comsists in ef:ICcting reduction by means of extension 
and man ipulntion 1 and i11 fixing the limb by the use of spli nts and compresses. 
Two eomprc~ses are required, one over the dorsal projection (_lower fragment), 
and one over the pal mar prominence (upper fragment). Two straight splints 
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mn.y be applied O\"Cl' thef;e compresses (as rccommrnclcd hy Dr. Ilarton), or, 
which I prcfor, the well.known ~plint of Dr. llnnd (Fi~. 1~-1-) may be Ul'Ccl, 
or one of the ing-cnioui:; modificatiorus of Drs. Hay:;, Hamilton, and other,.. 
To any of thCl'C a ~hort dorsal ;:;pl int may be somrtirnes alh·antagt•ou::dy added. 
Bond's !O.plint ron:-:ists of a piece of wood, of the :-;hape indicated in the tigun\ 
with a can·ecl block to support the hand and finger:-;, and side strips of leather 
or pasteboard. It is prepared fo r u:;:e by placing in it a layer of cotton w:uJ. 
<ling or folded lint, and adjusting upon this the palmar comprc:.:.~ in Hlth a 

FtG. 1:?4. 

- ~ t@! 

' 

Bond's splint. 

po!'ition that, when the splint is applied 1 it wil l press nreuratcly upon the lower 
end of the upper fragment. The spl int is laid on the fractured limb, i::o that 
the hand folds lightly OYCr the block (which 'houlcl 6t the hollow of the palm l, 
and the don•al compre:-;s i~ then adjusted to the lower fra~mc:ut so as to main· 
tain the reduc:tion which has hitherto been kept up by the surgeon's hand~. 
The drei'::.iug is completed by the application of a roller bandage, firmly, but 
not tightly, for fear of ~angrene. Another efficient, but, n~ it seems to me, 
unnece:::i:arily complicated apparatus, i8 that employed by Dr. A. Gordon, of 

FtG. 125. 

Gordon'ssphntforfractureofthelowercndor the radius. 

Belfast, which, like the splint devised by Dr. Carr, of:Xcw Unmp~hire, em· 
ploy:' a curnd in~tead of a plane surface for the support of the broken bone. 
The .'Jemi-prone position is that usuall)r recommended for the treatment of 
this injury, but r my!'elf prefer the position of 1<i1pinr1tion, which I h:we 
already :uh•i:_.ocd for fractures of both bonrs of the forearm. When Colles's 
fracture is complicated \dth Fracture of the Slyloid Process o.f the Ulnrt

1 
the 

case !!hould be treated with two straight splint~1 as an ordinary fracture of the 
forearm, with the addition of' compresses to combat the "silver-fork 11 de· 
fo rmity, if' required. Pivc to seven weeks arc usually necessary for the 
treatment of lhc~c case!'. · 

Fractures of the H and.-Fracturc of the carpus or metaca1p1l.s ehould 
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hl' treated on a bro:ul palmnr !olipliot, which ii; so padded n~ to fill up the 
h1•llow of the hnnil, and nttiml firm support to the injured llll'lllbcr; frnc· 
tur(·l'l nf the /Jlt11lrwgr.~ commonly require, in n<ldition, a ~mall pastrhoard 
splint, applied immediately to the injureJ finger. The u~c of apparatus 
ma~· he di..;pc·11 ... e<l with after two or three wech. 

Jn the treatment of all fractures of the upper extremity, the limb :-;hould 
(u1ilt."'S fa~·tl'neil to the c·he:o;t) be ~upportcd in n ~;Jin!!, whil'h nrny , within 
ret1~ouuhle limitr;, be lengthened or ::-:hortenecl according to the pntient's 
prcforcnl'e or fonry. 

Fn.\-C'fl'HI~ OF Tnc LowER Exnu:;\IJTY. 

Femur.-FrnC'turer; of the thig-h·bonc may be diYidC'<l into-I, those of its 
upper extremity; 2, tho~c of' its shaft; and 3, tho::;c of' it:; condyle:-;. 

1. Fractures of the Upper Extremity of the Femur arc u~un l ly rln~~ifircl 
as frnC'turrs (1) of the neck within the cap;-;tdc, (2 ) of the JH'<'k without the 
cap,.;uJc, (:l) of tlw neck, partly intra· and partly extnH·ap;.;ulnr. ( .f) through 
the tl'OC'hantl'l' major and ba~c of' the neck, and(;:)) of' thC' cpiphy;.;is of the 
trol·lrnntcr major. The terms intra- and extrn·cawular ha\'C', hom."vrr, as 
ju,.;tly rt•mnrkcd hy Prof. Bi!!f:'low, not much practical signifiC'antC', for the 
rea~on that the attachment of thr cnp..;ule varic5 in cliffor('nt indi,·idunl:-':, ~o 
tliat, apart from the diflitulty of <folgnosis clurin.~ lifr, it i:; oftC'n impo;-;.;;:.ihlc, 

!:~ r~oc~~ril~~l:;~~l~ 'i11~,?ii1~~·i1:1;"~1:(~:1 t:1~«1~,·~f ~~11?c~ ~~~7,; l~(r i;~l~-n~1~1t~tli~[l.~~:~ .f~~f ~ 
distin~uishrd surgeon dividrs the:o;e injuries mere)~· into the in1p<ttfnl and 
1wn·impa,.tul varil'ties of fracture. The old cJa,-,-ifiC'ation, hm,·ever, is at 
lenst unohjeetionahlc, and ma.y properly be retained, as being more familiar 
than nnr other. 

1. li1fra.cup.~11tar Fraetw·e of lite .J_Yeek of the Thigh·bone is an ncc·ident of 
frequent OC'currencc, being met with principally in those of ach·anC'ccl life, 
nn(I in women oftener than in men. It i~ prrdisposed to, hy the ordinary 
senile ('hnngc in lhc strueturc and shape of the cervix fcrnori~, wl1ich i~, in 
old age. ofh.•n k•ss obliquely attached to the !'haft than in earlier li(C>. This 
form of f'rnrLme resu l t~, usually, from iodircct violence of an npparently 
trivial nature, ~ueh ns ~lipping from a curbstone, tripping ovrr a. loose piece 
of rnrprt, or even turning- in heel. The .qymploms are nlter:ltion in the shape 
of the hip, pain, crcpitm•, inability to stand or W<llk 1 ghortcning, and eversion 
of the foot. 

.. 1ltufllicm in the shape of lit e hip i::- evidenced by jf.rtlteniny of the lroch1mlrr, 
which may :ll~o he ob:o:en·ed to rotatP in an cue of 11b11ornwlly .~mall rculiw~. 
the ren:-<on being that its crntre of motion i,;; chang-ed from the ncetabulum 
to thr ;.;rnt of fracture. Dr. Allis has oh5ern~d that, in thr erect po..;ture, 
the fo,.<'ia. la ta i~ rclnxed upon the injured ~ide; and fla ccidity of the ten::or 
Y:l~dna~ fomoris and glut:cus mrdius muscles i re~urdcd h)· Bezzi :\ll(l Lagorio 
:i:-; a ~il!n of pnthognomonic n1lue. 

Pfli11 is m:nkedly increased by an\· motion of, or pre:::..;urc> on 1 the joint1 

nnd iJo1. sometinll's ;.;o intcn~e as to render the use of an~t'1'thesia nC'CC~~ary as 
an aid to diagnni-i~. 

C'repitu.1 may somrtimcr; he detected by simply rotntin_g the limh, hut is 
tNrnlly not elicited until, by mcuns of extension, the separated fragments 
on..• brou_ght into contaC't. 

luability lo .~runrl or wall· is U!-'11ally present from the first , though instances 
nn• not wanting in which patirnts ha\'C walked a. i-hort cli;.;tnnec nfrrr the 
nccidcut before falling, probably from the fracture being at fir:~t incomplete, 
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or partially impacted. The attitude of the limb, as shown in the acrom
panyin[! illustration (Fig. 126), is often ch..'lracteri::;tic, and sometimes almost 
diagno::;tic. 

The .<>:/wdening, in these cases (as ascertained by m{'n..o;uring both limbs 
from the anterior iliac spines to the tips of the inner mall<'oli ), is commonly 
not very marked at first-probably not exceeding half an inch to an inch; 

it subsequently, and often suddenly, increai-c:-;, by the 
Fw. 126. giving way of ligamcntous attachment~, by rupture 

or stretching of the capsule, or by unlocking of frag
ments, and not unfrequently amounts, under the::.e 
circumstances, to two inches or even more. 1 

Eversion of lite limb almost always accompanies 
these cases, and is probably due to a combination of 
causes, some mechanical-as the weight of the limb 
itself, the centre of gruvity of the lower extremity in 
the recumbent position being (as pointed out by 
Owen) on the outer side of a line connecting the 
acctabulum and heel, and others physiological-as 
the action of the external rotator muscles upon the 
lower fragment. In a fow cases i1wcrsion has been 
obsen'cd, and is attributed by Mr. Erichsen to paral
ysis of the external rotator muscle1' from roncnmitant 
injury. Pirrie reports a case in \\ hich invcn;ion was 
accompanied by adduction and great flexion, the de
formity thus closely resembling that of' di:·doration 
downwards and backward~. (Sec Chapter XIII.) 

In cases of impacted fracture, these symptoms arc 
all much less marked, and the aersion may be :.o 
slight that, as justly remarked by Bigelow, it ·ma.y be 

Fracture of the neck of the "best indicated by a comparison of the exteut to 
femur. (FE11.c;vsso!".) which the two limbs can be im:crtccl." 

The diagnosis between intra- and extra-capsular 
fracture will be considered when "·e come to speak of the latter form of 
injury. 

The vrognosis of unimpactcd intra-capsuJnr fracture must always be 
guarded. J3ony union very rarely takes place in these cases, chiefly on 
account of the deficient vascular supply to the pelvic frag:mcnt, and the dif: 
ficulty, often amounting to impossibility, of keeping the fragments in appo
~ition. Many surgeons, indeed, have doubted whether bony union C\·er 
occurs under these circumstances, and those specimens which hase been 
produced a .. i;; in~tances of osseous union are all open to the <1bjcction that the 
line of fracture may h:we been at least partly extra-capsular. In cnses of 
foipactccl iotra-capsulnr fracture, however, bony union may undoubtedly 
occur . 

.A:s these injuries are commonly met with in those of adnmeccl ap:e, the 
shock nnd general co11stitutional disturbance are often con~idcrable; old 
per~oru~, too, bear confinement badly, and, in such, these injuries not unfre
quently prove fatal, through the occurrence of congc!"tion or inflammation 
of internal organs, the formation of bed-sores, etc. Under more favorable 

1 •ro clotcrmine whether or not the shortening is, in any pnrticular cMe, in the 
cervix femori~, Mr. Bryant measures the distance on either side from the truchnnter 
major to a lino drawn from the nnterior-superior spine of the ilium nt rig-ht tlngles to 
the plane of tho body. Dr. Cleemllnn, of this city, has pointed out that from the 
shortening of the limb, in the~e case~, I\ fold or wrinkle is formed O\'er the ligamentum 
patell:c1 and cun be" smoothed out 11 by making extension. 
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rirrum!'tanc<'f: the patient may reco\·er, union taking plnce, if at all, by means 
of fibrou~ hand~. and the limb remaining permanently shortened and lame. 

2. E.ctm-ropxulti1· Frart1ue of lite Cervix Femoris is a. lc~::i common injury 
than the intra.-cap . ..;ular variety. It is, like the latter, u;:.ually, though Jc;:,;;; 
rxdu:·=frely, met with in a<lvanced life, 1 aud is generally produced by direrl, 
thoul!h oera:-;ionnlly by i1ulirecl, \'iolence, such as a fall on the feet or knee.it. 

The line of' fracture commonly corresponds with the anterior :md po;-;tcrior 
inter-trochamcric linc::i, and the inner almost invariably penetrates the outer 
f'rag-rncnt, in such a. way as to split and comminute it into several portion8. 
Either trochanter may be completely detached, and the fracture may involve 
the summit of the ~haft. itself'. Occasionally the fracture is completely im
pacted. The .,ymptom .. , arc much the same as those of the intra-capsular 

:~0::1;>?~t; W l~r{~i'r;!1,~ r~~~ ;~:. <i\~:;~~~e;a~~i~~g a~~~!1~~~:{0,~~~~t~1~1 ;~~fi~~af ~a ~3 
that the crcpilw1 is more distinct, the fragments being sometimes felt looy,;:e 
uuclcr the Rkiu; the shortening (unless in cases of impaction) is greater at 
first, but docs not undergo much subsequent change, while et•el'Sion is not 50 
invariably prcJ'.Cnt. As thit:i form of' fracture usually results from direct 
vinlcn<"c, it is commonly attended with great contusion and swelling of the 
soft part<. 

The d{ffi·rP11lial diagno:~is between intra- and extra-capsular fracture may 
in many eases be made by attention to the abo\·e-mentioncd pcculinritics, 
taken in conne<•tion with the history of the case, the age of the patient, etc. 
In ca~es of impactt'll fracture, the dia~no;;:is is much more difficult, and in 
~uC'h C':1sc~ the ~urgron must be very cautious in his examination, lest he in
:td,·crtcntly remove the impaction, and thus seriously complicate the condition 
of the patient: for in any fracture about the neck of the femur, impaction 
is n. most dt•:!irable circumstance, limiting the amount of shorteninK, and 
fovoriu~ the o<·currcncc of bony union. Sei-ere confo.~ion of the hip m:iy cau~e 
temporary evcn;ion nnd immobility, and thus simulate fracture; if the joint 
be ali-o the scat of' rhrnmatoid arthriti.i, there will be superaddecl shortening 
and f:.t!Rr crepituf.;. The diagnosis, under such eirrumstnnccs, mu~t he made 
by carf'fol inquiry into the hi~tory of the cnse and the previous condition of 
the patient. 

The pror11w8i.~ of extrn-capsular fracture, unless the patient die from shock 
or g-encrnl con:--titutionnl disturbance, or from some concomitant injury, is 
u~ually faxornble. Bony union readily occurs in these cnses, the amount of 
(':llJu:;, on account of the eomminution of the fracture, being very large, 
forming- stalnctitic projC'ctions or osteophyte.~, which are mo::;t abundant along 
the po::;terior intC'r·troC'hnntcric line. 

:3. ThC' ncc:k of the thigh-bone may be broken partly u·ithin and partly 
11'illwut the CJ'lp . ..;u)e; the ~ymptoms would 1 of com-sC', be_ c::<~entinlly those of 
the pre\'iou~ly de:--cribcd varieties, and the chances of bony union proportional 
to the <iegTC'C in whirh the fracture was extra-capsular. 

4. F'raeture. throu9h the Ttoclwnler .i.llrtjor and Ba.~e of the ..t.Yed.-The line 
of frartur<.' in this iujury, which is sufficiently def":cribed by its name1 ~epa
rates the fomur into two segments, the upper of which embraces the head, 
Dl'<.'k, and trochantcr major. The signs of the injury are crepitus, eversion, 
and :--horteuing of tthout three-fourths of an inch; bony union readily occur:;: . 

. ), Ft<u·t111·e <d the J...,jn"phy."fis of the Ttoclwnter Jlojor must be un extremely 
rare acridcut, t hc.'rc heing, according to Hamilton, hut one authentic case 
on record. The diagnosis, I should suppose, could only be made during Iifo 

1 According to Gordon, of Belfast, extra-capsular is more common in extreme old 
flge Lh1\11 inlra·Capsular fn1cture. 
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by ohscrving displacement of the cpiphy~is, witho11t the onlinary sigm; of 
fractured fomur. 

Ttealment of Fni<:tures of the C'pper Edremily nf the Fn1rnr.-I have no 
hesitation in cxpn·:..;:..;in~ my preference for the trcatml'nt of tht·:..;e injurk• by 
means of the ~traight position with moderate e.rtrn~io11, wht·nc,·cr that mode of 
treatment i:; applitahle. In cases of impacted )i"qcture, exttn:..;ion j:..; <for n·a
sons already indicated ) undesirable, and such casC::i may he trl'3.ll'd by po:::i
tion alone, the joint being fixed by menns of the long ~plint, in any of its 
varieties, or !:'-imply supported by means of heavy sand-b:t[...rs placed on either 
side of the injured member. If the frncturc be w1imzwdtd, the :-amc treat
ment should be employed, with the addition of moderate cxten:-:ion . For 
this purpose, Liston's splint, or that of Dcsault (as modified by Phy:"ick nncl 
others), may be cOn\·eniently used; or the surgeon may employ liagrilorn's 
apparatus, as modified by Gibson, or the less cu111brous contrirnnces of Gm::':-:;, 
Hartshorne, or Horner. The simplest mode of treatment, however, and that 
wh ich I much prefer, is the old-far-hioned weight C'XtC'nsion, first popularizrd 
in this country by Prof. Gurdon Buck, of :i\ew York, \\ilh the addition of 
sand-bng::; to either side of the limb. Weight e.rlwsion is thu~ applied: A 
i:trip of adhcHiYc plntitCr (cut lengthwise and well stretd1cd) is prepared, 2j 
to 3 inches wide, and ;JJ to -l feet long. On the middle of thi8 is placed a 
block of wood, of the same width as the adheei\·c ~trip, but four inches lung-, 
and half an inch thick; over this, again, is placed another adheeivc strip of 

Fw.127. 

Adhesi•cplastcrstirrupfor makingextensionincascsoffractureofthe\owerextremity,etc. 

the ~ame width, and H to 2 feet in length; the hlork, which ii:; ~ometimcs 
called the .~tirl'llp, is thus Recured in the centre of a long band, of which the 
upper twelve inches at either end arc adhc::"ive. The hand is then :l.pplicd 
to the leg on which extenRion is to be practieed, so that it adherc:s on l'ither 
side fromju1't below the knee to just above the mallcolu::-, thesti1Tup remaining 
as a loop about four inchrs below the !'Ole of the foot (Fig. l'l.7 ). The nppa
ratus j;.; fixed by two or three broad ::-trips pa&;ed circularly nroun<l the limh, 
which is finally l3Urroundcd with an ordinary spiral baudagC'. The malleoli 
!:;hould he protectC'd by a layer of cotton, to prcnnt excoriation. It i:" ,,·ell 
to allow a short time to elap~c before applying the extending force, :'O that the 
strips may become firmly adherent. To the ~lirrup is fixed n cord, whic:h 
plays OY<'r a pulley fixC'd at the foot of the heel, and which carries the extend
iug weight, which, for fractures of the neck of the femur, need not U:"ually 
exceed ten or twC'lve pounds.. C'ounl<:r-exten.~fon ma.r be made by means of 
a perinC'al hand, or broad nclhC'sive strips applied to thr lower part of the 
trunk nnd fostcne<l to the head of the bed, or, which i:-; u~ually sufficient, simply 
by elevating the foot of the bed, thus utilizing the w1,.1ig-ht of the body itl"elf 
a~ the countcr-extcndiug force. The sand-bags arc merely long bag~, like 
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the "junh" u:-NI with Php:ick's :::pl int, except that tlH'Y are filled with clean 
"-and in.4t'nfl of bran: the outer ~houhl ren.('h from the nxilla to the :sole of 
tlw foot, :11Hl tll(' inn<·r from the p<'rineum to the intC'rnal mallt.•olu:-. 
"~hi!(.• [ haw n·<·ommended thi~ mode of trC'atmcut for eYcn· ca,.t• to which 

: ~f' ii~1 :,~:!~:.~~·I~~~:!:~: 1f 1~~ :~~~-~·:~I: ;I{~ o J>~~;o~~:l ~ n t ~~~~·~I~:~~ ~,~;~~~ :;~ t ~1~~~;1 el~~~~1i1 ~1\1~: 
and in whil'h cnn couflnemcnl to bed i:' frauµ-ht with clangerou~ ('On:->equenec.s; 
un<kr r-uch drcum:-;tauc(·S, the injured limb ~houlcl be ~imply laid ncrn::-s 
pillow:-<, :l:' rccommt.·1HINI hy Sir Astley Cooper, until the pain and in flam ma~ 
tion '\hich alll'llci the injury haYe sub~id ecl, the patient being then allowed 
to J.!C'l up i11 a chair or on crutd1es; bony union, under surh circumstanceR, 
1·annot he hop<:d for, and the general ra£hcr than the /om/ condition of the 
pati(•nt !'.hould hL' the object of attention. In some of thrsc ca::cR, a moulded 
k'athcr or past('ho:ud !-ipliHt, or n plnster-of-Paris banclag"(', mny he used \\ith 
a<lYantng-e. ('olk~, of Dublin, cmplop; a modification of Hnyre's appnratu~ 
for hip-disease. 

2. Fracture of the Shaft of the Femur.-ThiR injury may he met with at 
any n~(', aml in nny part of the hone; it is mo~t frequent, hO\\"C\'Cr, in the 
middle third. The a<'cidcnt common I~· results from direct \•iolcncr, and the 

~;:·:~;~;:::1~:.:.~.~i,;·~:~::::;~;.~?;~,:~:~;~::~~~c~~~);:~~'.;:~1!::· 1:r~~~;;:~~
1

:~~:i~i:f:;:.~~ 
prugnoxid of fracture through the ;)haft of' the femur, I ha Ye no hc::'it:ition in 

}<"'10. 128. 

f~:·:~g~d~xtcn~ion with long splints for trcatmcn1 of fractured thigh, countcr-cx1cnsion made by raising 

saying thnt I ha\'C never sren a petfP<'l cure, either in my own prartire or in 
that of other:;; hv thi,-, I menn that I lun·c ne,·er ~C'C'll a CUl'l' without:ohort
enin~. \riLliout' C'ntcring- upon a di~CU!-':oiou a~ tn the pol"sihilit.v of ~uch a 
rl'l"Uit (for a foll and cand id conisideration of which 11ue~tinn I would rC:'JX'Cl-

~~: ~·I~ 1:;~'f lJ· l~~~ ~.l~·~·:~~~.~.'~ ~(:·t.~~n;~~}I~~~~~~~~~ ~~g c~,~~:~c~1~1 t~~~.~~~~~} ~ n'' i\~lcl~1:r~~J; 
f'ra('tun• nf' thl' thigh, e\'C'n in ch ildren; nnd that I con:-;ider a !-<hortcning of 
from lrnlf' au inrh to an inch, a ~athsfacton· result in adult:-;. 1 The treatm1'nt 
of fral'tun':: ot' the r-hnft of the thi~h is nio~t conYC'nicntly conducted with 
the w1 iyht t'.drn.~ion appnr;Hus already described, suh:'tituting, howeYer, for 
tlw r-a1ul~hn,1.,'h, Ion!! ~pl int~ (e ither padded or proyidcd with bran junks), "·hi ch 
ha\'l' the l'ffoct of fixing both the hip- and the knee-joint, a very important 

t Tho quf"ltion ol:. ,q/rnrtei1i11g in fractured thig-h has lost much of its significnnce 
~inre Dr~. ('ox uncl J!nbl·rt~, of this city, and Dr. "'ight, of New York, have l\~c('r. 
tained hy meu'luremcnt that an incquulity in the length of tho lower limbs is often 
Cl•ngenital. 
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con~ideration in the management of these injuries. (Fig. 128.) The chl':-t 
aud pclvi:; should both be secured to the external splinl by broad and firm 
bnn<l:-::, while the splints thclll:jeh-es should be kept in po:-;ition hy ~imilar 
hand~. pa:;sing at interval:' acro53 the affected limb. In fracture:;; of the upper 
part of the :-<haft, there is frequently seen an anterior an~ular projection, which 
is generally attributed, and is probably usually due, to the tilting forwards of 

' ""' N R.Smi1h'sa11tcriorsplint,appliedforafracturcofthcthigh. 

the lower end of the upper fragment; though that it is occasionally due to the 
projection of the lower fragment is shown by several specimens described by 
)fr. Butchf'r. 'Vhatcvcr be the cause of the projC'ction, it may require the 
appliration of a third, anterior splint, which shou ld reach from the groin to 
nhovc the knee, aud shou ld be well padded to prevent excoriation. After 
SC\'cral week:;, when union is pretty wel1 advanced, short moulded pnsteboarcl 

Fro. 130. 

splints may be applied immediately around the ~eat of fracture, the Ionµ; ~pl int~ 
and w<'ig-ht exten~ion being continued as before, or, in~tC'ad of the pasteboards, 
the plnster-of-Paris han(lnge may be substituted. Thi~ i" the mode of treat
ment which I am in the habit of employing in ca~es of fractured thi~h. and 
I have found it to hr as efficient as it is simple. Excellent cure~ may, how
ever, dnuhtlc~::; he obtained by the use of other means, such as thr \'ariou::. 
forms of apparatus already mentioned (page 26-1), or the" SU!-:pension splints," 
of Prnf. N. B.. Smith, of Maryland (Fig. 129), :rnd Prof. J. T. lfodg-en 1 of 
St. Louis. Compouncl Fracf1t1'e8 o.f the Thigh may be conveniently treated 
with the weight extension apparatu::., with the bracketed long ~plint (Fig. 
IaO), with a simple long fracture-box (particularly useful when the bran 
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,frc·~ .. in~ i:-: to he c.'mployc.'<1 ), or, in i::ome rare cases, with the old-fashioned 
douhJ('-inc:lim·d plant', which was so popular at the end of the la:;t and the 
bc.'~inninµ- of thi:-; century.1 

3. Fracture of the Condyles of the Femur.-Either condyle may be 
brohn nit' !-<l'parately, or there may be a spli tting fracture between t hem, 
cumpli f'ntcd with a more or le:::R transverse fractme through their base. The 
symptoms a rc mobility, crepitus--clicited by rubbing the condyles together 
-and, if the fracture ('xtcncl throu~h their ba~e, shortening; t here is a li::o 
an inC'rea!-;e in thc.' breadth of the limb around the condyki::, which persists 
af't<·r rccovc.'ry. Thc~e accidents may result from direct v iolence, or from 
fall~ on th(• knee (the patellu, n.s rcmarke<l by Willett, acting ni::. n. wedge iu 
~pl itting the eondyle8 usundN), and are often fol lowed by secondary inflam
mation of the knee-joint, which may run on to suppurative d isorga nizat ion, 
r n(lan~('ring ('i t her the limh or li foof the patient. The treatment consists in 
pla('ing the limb a.t rest in a stra ig ht or almost straig ht position, in a long 
fr:tcturc-box \\ ith n firm but :-oft pillow, and in making moderate exten~ion 
if tlH're he mudl shortening; rcco\•ery will usually be att('nded with more 
or h:~,.; :uwhylo~is. C'<'paration of lhe Lowu Epiphy.1i.~ of the Femw· wou ld re
quire the s1mc treatment as fracture of the condy lel'l-. Compound Fracture 
r1f tlu• Ffmw-, inrolring the ]{nee.Joint, s hould, almo.::;t invariably, be con~id
cr(•d a cnsc for amputation. 

The time rcquire<l for the treatment of a fractured thi.g-h may be said to 
h<' frnm (' ig: ht to tc'n we<' ks i even if' union appear firm before that time, the 
pati<'nt l"hou ld not be allowed to bear any weight on the li mb, for fear of 
ro11.~rrnfi1·e 11/wrklling, which I have known to occur after apparently com
plete rCCO\'Cl'y. 

Patella.-Fracturer-; of the patella are usually met with in male adults, 
anrl arc rommonl y produced by 1mMcular action, the patella being broken as 
nn ov<' r-hent lever acro:-:s tho condy les of the 
fomur; und (' r such circumstance::., the line of }'ia. 131. 
fractur(' is ll'muu•eriJe, and the upper fragment 
ma.y he drawn so1ne cli!-ltancc upwards by the 
powerful mui::elcs of lhe thigh. Tho pateJla. is 
oeca,..ionully !woken by direct violence, when 
the fracture may be e0111111imded or longitudi-
1wl. The di11rpio.1is i~ easily made: in trans
wr~c f'racturc.' t here i:i a lmost alwa,·s some dis· 
plarcmcnt, whi<-h i5; incrcm=cd by. flexing the 
knee ;1 whi le in comm in utcd or louf!itudinal 
frarturl.'i::., th c.' nature of the case is rendered 
evident by the mobility and crcpitus1 which, 
unckr i-ul·h c ircum!-'ta1lcr:.:, are very dit'tinct. Fracmreo(pa1e1IJ.. ; fragments sepa.-

l11abilily lo walk or .~fond , wh ich is often rated by Ruing the km:e. 

spoken of a"' a ~ign of fracture<l patella, is, as 
1tmarkc>cl b,· Gou~ct, more apparent than real, the patient bein~ able, thou ~h 
not willing,. to \\alk

1 
on account of t he pain which attends the effort. The 

1 I will merely mention, without in any degree commending1 the plan propo~ed b.v 
Dr. il l'nnequin, ITI l\n e~i>Ry which received the Brtrbier prize, that u in fractures of 
the thi~h the limb should be placed in a horimntal planl', in moderate nbduction nnd 
outwnrcl Tllhltinn, with the leg flexed at a right an~le, and the trunk elevated;" I\ 

pm.ition whi ch would l'('qu ire the patient to sit nn. the ~ide of the bed, with his leg 
hanging over tho edge (,ll'cliii·t>s Ge11Crales de i11Cd1ci1ie, Dec. 1868, pp. 657-662). 

2 T. Curtis t)miih, of Ohio, bus, however1 recorded a case in which the only di s-
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~~~~~~~t?:\t:i~~~f:~f f ;~~l~l~1~f [~~~~ 
The upp<'r fra)!ment of the patella, being drawn downward~, is hclcl in phwe 
by mean"' of' a firm comprc&.._, n·hich is secured by :strips of a11lw~i,·c plnstcr 
fa:o.tencd to a broad po~tcrior flipl int, provided for the purpose with nokhr1' or 
cro;;:'l-pic<.·c~. The whole limb al)(I splint arc then ~u 1Tom1<lcd '\ith a roller, 
which, hy figure of 8 turns around the knee, gin•s additional ~rturily and 
fin11m·s"' to the pa rt. The limb should be raised, ~imply by pillow$ or by an 
i1)(•1i1ml pianC', the relaxation of the quadricep~ femori~ mu:-cle being further 
a~sistcd, as rccomrncndcd by IIamil tou, by elevating the pa.t ient':s trunk. 
('arr mu~t he taken, as with all fractu re::; of' the lower extremity, to keep the 
foot stril'tly at rig-ht angle1' with the leg, ~o ns to avoid the" pointed toe" 

:!~:;~J~1\i!)~=-~~!~:~/i~ 1 ~~· ~~~~c~~~·,:~ ~!)~l~~t e~:~e~1111~~11\\~~i 1b1;:1~T :~~1~~~~( 1c~: ~~e~ ;11~;~1~t~ 
effieic•nt H1' the more complicated plan:; dcvi:orcl hy L<rn:sdalc, _\..mcobury, 
Cooper, Hur_gc, ('al lender, Beach, au<l othcr:s. )[al~niµ:nc's hook!-\, nnd their 
variou:-; mmlilicatinn~ introduced by )[orton, Levi:.;, .J. :\ L \Vhitc, and other:.:, 

;:~!~~~.(~:~b:~~ci~a~t~~~~~~e:~~11:·l1~~~tbN~,:7h~i~~1~~::~:~:1,:1~1~ 1 a~~p~1~~~~\~~~,~~:~ 
dr~irahle. _\ better mode of treatment, which has been revh·ed hr Gih~on 1 
of )li~=-ouri, Eve, of Tcnnc:-:=-ce, and Blackman, of Ohio, cmh·i~t~ in hold ing 
the fragmenb in apposition by means of an iron ring. Dr. B lackman thus 
twice l:'IH'cr<•d<•d in obtaining bony union. It i5 certai n ly a !::'afor plan than 
that of Volkmann, who by means of a cun·ed needle carrie:; a strong ~ i ker 
wire around and be11eatli the patella, approximating- the fragments by tight· 
cning the ring thus formed. :Mnny authors adv ise that no <lrc:-"~inµ-:o; should 
be cmploy<.•d until the swelling which follows the accident has ~ubsided; but 
this delay exposes the patient to t he rii-Jk of permanent Rhortening of the rec· 
tu.'\ frmori~. and I, therefore, th ink it better to appl)• t he apparatus at once, 
though, of coursr, not too tightly, watching it careful ly, a nd being prepnred 
to loos<'n it, should the exigencies of the case so require. After reco\'ery, a 
pa:-tchoard OL' leather cap shou ld be worn around the joint for some time, 
until the li~amcntuus bands which unite the fragments ha,·c attaine1l the 
necessary cl<'g1·ce of firmness, to resist any ordi nal')' force to which they may 
be suhj('ctcd. 

The ()uration of treatment 1 in cases of fractured patella, i;:hould be about 
~ix weeks, the joint being btill longer protected with a suitable cap, ai-; already 

clacemcnt was a slight nntcridr projection of the u_pper fragment, which could not be 

p~~~fi!~; ~~~~1t1;~:d~.f~:J~t f~~~~i:i~~n~~~ 1k\~~~dh 1 ~o~~ei~ it~~a;~~~r1~;1 ~~l:~~~et~~ ~~; 
patella, remnincdintact. 

~~:i~~iEtJ~~b'f· ~
1

L1:!;~~r.ri:·?::::£~~:~~~1,~~~~,~~£~~:.:~;.:1:~~;~~H~r1~. ~:~1~~ 
an nble pop<'r in /lfc<l..Cliir. Trans., vol. lii. pp. 32i-34tl.) 8chedc recommend!'!, in 

~i~~~r ~1B~;d~~ 1 ~ ~. ~11~1 i{;i,n ~ n~1 ~t~~e,b~e!f ~fn~ ~v1~~~nn~~:;~r!1c n~1~~~ ~~~i:;;s~gocb;~1~~~ 
Barton, of this city1 wire the frllg-ments together {1Lntiseptic:11lly), and have thus ob
tained good re;<11]ls; butsnbsequentamputation wa~ requ ired in a case undl!r the r11re 

~:t1~l~~ .. J.~~~c~~l~1~1\~~ ~1~1~i~: ~b~~'t:~:o:sn~~!11~~,~~fe t~1~ ~~~~td~~~~~sc}~~n~~:~n~1n:S~~~ 
and of the lignmentum patellro. 
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dirrckfl. Jn nny cnH' in which confinement would be incom·rnient, n plnstcr
of~Paris bnmla;!l' mi1.!ln be u:-:c<l after the fir~t week or t\ro, the patirnt being 
tht:n allowl'<I to µo about. 

('ompo11nd i'hu·tw·r fd lhr> Patel/fl, inYoh-iD,1I, as it u~unlly doc,.:, the kncc
jnint, i:-- (•omm<mlr cnn:-oidrred n ca,.e for amputation. The clahnrat<' :-:tath•ti('s 
of' ~Ir. Poland :-how, h1mcvt•r, that thb extreme mcm•urc i::; in n·ality :-;<.•ldom 
tnlll·1l fi1r; thu .... , of UX ca::;e::S treated without operation,.)() reconrcd and onlr 
1'.l Jit.•d (17.(j.) per t·<.•nt.}, ''hile of 7 in which amputation "as p('rfiirmccl. .) 
rccowrcd and '.l died (ii'L)i per cent.), an<l of 10 treatrd by t.•xcil:•ion, only 
-1 rc1·owrC'<I nnd 6 died ((lO per cent.). Of the whole 8;) cai;:(•:.:, tlwr<'for<', (.);') 
rl'<·o\'tl'l'd uncl '.!O di<'CI. Huppuration of the joint occu1Tcd in -1:~ of tho:-c 
ctii:t•:-i which tcrminatc<l fayornbly, and in all of tlrn!'c which provC'd fatal. 1 

Fractures of the Bones of the Leg.-Eithcr the tihin or fibula, 01· both, 
m:ty he brnkcn, the ('flWW of the~c injur ies being usually diref't, though occn· 
l'ionally imliru·t violou·<', and the line of fracture g-enerally ohliq uc, except 
in the upp<'r part of the tibia, where it is commonly trnn!'\'Cr~c. If only one 
bone he broken, there will not be much d isplacement, the other ncting as a 

Fm.lit F10.l~ 

I 
Separa1ion of upper epiphysis of tibia (From a specimen in the museum of the Episcopal Hospital.) 

splint, except in fractures just above the ankle, when the foot inrlincR to the 
iujurl'Cl ~idc. FrnC'ture of both bone::., in the middle or lower third, i~ often 
attenckd with con!-Oidernble di::•placemcnt, the line of fracture bC>ing oblique 
(from nl>m·e do'' 11'\'ftrds, forwards, and inwards), nud the lo\lN being drn" n 
up bt•hind the upper frugments Oy the powerful muscles of the cnlf. The 
existence of this dh;placcmcnt, together with undue mobility and crepitus, 

1 Med.-Chir. Trans., vol. liii. 1 p. 49. 
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renders the dia~no~is easy; and even when one bone only i-. broken, tlw na
ture of the ca~e can be readily a.<::certained hr careful examination. A "V
shapcd" fracture, occurring 3t the junction ;>f' the middle :llld lower thir(I~ 
of the tibia, is described by Gos:::eliu, Hodges, and other writer:-<. Fracture 
of the upper end of the fibula has been complicated with pamly:oi;-; of the 
external mu:'Cl('s of the leg, in cases recorded by Dupluy and othcr.:i. 

Srpriralion ~f the Upprr EpiphysiR o.f the Tibin i1' a very rare accident, 
there being, inclccd, as far as I know, but three in:-:rnncc:s of it on rcconl; one 
is mentioned by ~fad. Lachappelle, the case being that of a new-born infant, 
and the injury ha Ying been produced during delivery; the second is figured 
in the la:--t edition of IIolmes's SyHtem of Surgery, from a sprtimcn in the 
museum of Rt. Gcorgc'p; Ho~pital; and the third occurred in my own practice, 
in a boy eleven ye:lr:l old, who was caught brtween the bumpers of railway 
cars; the ln.ccration of the soft parts was so ~rent a~ to require amputation 1 

and the nature of the accident was thus ascertained by di:-;scc·tion; the i;peci
mcn from which the illustrations (Figs. 132, 1:):3) arc taken, is now in the 
museum of the Episcopal Hospital. Dr. Vo~s, of New York, has recorded a 
ca."c of :separation of the lower epiphy.-ri.~, in which, in spite of the occurrence 
of necrosis, reco,·cry with a useful limb was ultimately obtaiocd. 

Tl'ertlment.-For the treatment of the great majQrity of fractures of the 
leg, whether one or both bones be involved, I know of nc> apparatus which 
presents ~o nrnny ach·antagcs as the old-fashioned fracture-box with movable 
sides (Fig. 134), containing a soft but firm pillow; the fracture hin·ing bC'en 

reduced, the limb is gently laid in the 
F1a. 134. box, the sole of the foot being adju~ted 

to the foot-board, with the heel wdl 
broughj do1rn, and rai:o:cd 011 a pad of 
cotton or tow plnecd beneath the tcndo 
Achilli~. The foot is then ~ecured by a 
turn of bandage, and the ::.ides of the l)ox 
brought up so as to make firm and equa
ble prc.c::~urc upon the fractured limb. 
Care must be taken to keep the foot at a 

Fracture·box, with mov:ible sides. right angle with the leg, to prc\·ent 
cversiou of the knee by frequent adjust

ment/ to prevent excoriation of the heel by the use of the pad under the 
tcndo Achillis, and of' the m:tlleoli by pads above and below tho:5e promi
nence:-;, and to counteral't any tendency to lateral cli~placcmcnt by the u:;c of 
!'Uitable eomprcs:'e:;;. By strict attention to these points, I do not hc:-;itate to 
say that, in the immcn~e majority of cases, as good a cure can be obtained 
with the !'imple fracture-box, as with any of the complicated contri\'fmces 
which the ingenuity of surgeons has sugge:<tcd. In fact, the chief difficulty 
with the fracture-box is that it is so simple, that i:;uq.rcon:5 arc apt to think 
that nothin~ i~ required beyond placing the limb in it, and there letting it 
stay for the rcqui:-;ite number of weeks; and it is, l believe, to the ne~lcct of 
the surgeon, rather than to any fault of the apprl.rutus, that are to be attrib
uted the bad rC'sults on which rnany modern writer~, in objecting to the U:je 

of' the fracture-box, lay such stress. 
If in caSC'S of very oblique fracture it be dc~ired to make extem1ion, this 

can readily be done by means of the ordinary aclhesi,·c-pla::;Ler sti1Tup1 pulley, 
and weight, the extending bands (which, of course, must not be nttached 
above the :;;cat of fracture) being brought through slits in the foot-board of 

1 A convenient practical rule is to see at each visit that the ballojtltegreat toe, the 
imter malleolus, and the inner condyle of the femur are ull in the same \'Cttical plane. 
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the frarturc·box. CC>rtain cn~cs of oblique fracture 1 may be bcRt treated in 
the fll'Xl'd po:"ition, and a very good apparatus for thi:; purpo::;e is the anterior 
,p/i11f of Prof. N. H. 1-'mith, of Maryland (Fig. 129 ). 

The ('omfort of the patient may often be promoted by 8'1.l·~pending the 
fra<'tured limb from a. yoke nltached to the sid('S of the bedtitcad, for which 
purpo8<' l'ith<'r the ordruary fradure·hox, or Ralter's swing cradle (Fig.135), 
or thl' "anterior splint," may be conveniently employed. 

After three or four weeks, when union is pretty well advanced, the limb 

Fio.13.i. 

mny h(' ndvnntngcomdy surrounded with moulded nnd well·padclcd paste· 
hoard splints, b('ing th('n replaced in the fracture·box i or the plaster·of·Paris 
hand age may be now safoly applied. The treatment of a broken leg usually 
occupies from six to eight weeks. 

It is in ea~<'S of co1111J01.111d .fracture of the leg, that the bran drcs8i11g, 
introduced by Dr. J. Rhea Barton, of this city1 is particularly useful. It is 
thus npplicd: inside of' an ordinary fracture· box, of suitable size, i:; placed n 
shC'ct of oil·doth, or] ndi:l·rubhcr cloth, and on this a la,Y<'r of fine and clean 
brnn nbout two inches deep: the fracture being- reduced, the limb is lnid in 
the box, with a pad of cotton beneath the tendo Achillis and around either 
mnllcolus, and a layer of the Rame material around the limb just below the 
knee; the si<lcs of the box are then brought up and ~ecured, and more bran 
i:i du~ted nnd packed around and o,·er the leg till the box is filled, the frac· 
turcd limb being thu:-; firmly and evenly supported on all side~. The same 
precautions as to po:-.ition are to be obsened as in the mnnagcment of' ~\ 
i;imple fracture, the daily dressing consistinp: in letting clown one or both 
~i<lr~ of the hox, and, without di:-:turbiug the limb, removing the soiled bran 
'' ith a spatula, nnd replacing it with fresh material. The great aclvnntages 
of the br:rn dressing arc it:;; simplicity and cle:rnliness, the bran readily ab· 
f.Corbing nil discharges as they arc formed, nnd affording a sure protection 

1 For the treatment of thc~e oblique fractures1 Mnlgnigne recomm.ends nn nppnrntus, 
provided wilh n ~hnrp screw to hold _the fragments in place; w_hile Laugicr, and moro 
recently :Mr. Bloxnm, recommend division of the tendo Achi11 1 ~. I have no per~onnl 
experience with either of these modes of treatment, whicb 1 however, I cannot but 
think unnecessarily scver<l. 
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against flie~; in recent cases, the uniform pre::;..;ure of the bran ha~ heen, 
rnoreuver, found \·ery efficient in checking hemorrhage. 

Fracture of the Head of the Tibia into the knee-joint i; apt to be rom
plicatecl with injury of the popliteal ve:0:Sel:; (see page :l:H). For it~ trl'nt· 
ment, a fhl('turc·box, long enough to fit the joint, is employed, such as wa:0 
recommen<lecl for fracture of the condyles of the tCmur. The injury is often 
followed by anchylosis. 

Fractures about th e Ankle are, perhaps, more troublesome than any 
other fracture~ of the leg. The fibula alone may be broken, u:;;ually giving 
way about three inche~ above the joinL, or the tip of the inner malll'olus 
ma.v he torn off as well (Poll'sfraclllre), or eilher rnallcolus may he longi
tudinally :;plinlcred into Lhe aukle·joint (an accident commonly fbllowc1l hy 

anchylosi.s), or, finally, the innN malleolus ~done 
1<"10. 136. may be broken, the fibula c:::caping. Any of llw::ie 

forms of injury may be ~afoly and connniently 
treated with the f'racturc-bux, the deformity 
being obYiated by frequent and c.·ueful rulju!"t
ment and the judicious use of compre~-;c~. I ha\•e 

~~- never had occasion to use Dupuytrcn's ~pl int for 
~ fractured fibula, though I doubt not that when 

Wire rack for fracture or the leg carefully applied it is an efficient apparatu~. In 
the management of fractun·:0 of the le~, or in 

fact of any part of the lower extremity, the injured limb ehould be protecte<l 
from the weight of the bedclothes h_r means of a suitable framework of 
bamboo, wood, or wire, as !'howu in Fig. 13(i. 

In ca~e~ of fractured leg occurring in \'ery young children, or in adults 
suffering from mania a potu, when no restraint can be borne, it iR a. good 
plan to !'urround the broken l imb with a soft pillow, which is hel<l in place 
by mcand of firm bandages i the part can then be to::;sed about without ri;:;k 
of further injury. 

Fractures of the Bones of th e F oot.-The on I y tar:-:al bones, the frac
tured of which require special notice, are the cnlccmewn and a-'ill'agallls. 

The Calcaneum may be broken by direct violence, or by muscular 
action; the line of fracture may assume any direction, and, wh('n the injury 
ret-ult:". from direct violence, the fracture may be comminuted or impacted. 
If the tubt'ro.-.ity of the bone only be separated, the fragment may he tlrawn 

~i'~:,·~ij~~~r!~:. ~ f~~~~i~~:,~:~~:~ed~~~~~~t~~ t~11~e 3I~~~r; ~f' ~~~: ~~~:~c;~~~~u~a~b: 
little or no di~placemcnt, the fragments being held in place by Lhe lateral 
ligament~. The treatment, if there he no displacement, con~iot~ merely in 
placing Lhe limb in a fracture-box or on a pillow, and combating inflamma· 
tio11 hy e\·apnrating lotions, etc., applying sub:<equently splinto or a gyp:0um 
banda~e. \Yhcn the posterior fragment is drawn upwards, the foot should 
be kept in an extended position, so a::; to reln.x the g:astrocnemius, by means 
of a well-padded anterior splint, or the apparatus already recommended for 
rupture of the tenclo Aehillis (page 211). 

The Astragalus is almost invariably broken by the patient fall ing from 
a. height, a.light ing on his feet. Simple fracture of th i:; bone is rarely at· 
tended with displacement; in fact there are, as far as I know, but two cases 
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of the kind on record, one reported by Dr. Norri~, and one by myt"clf.1 In 
the former, the cli:-;placcmcnt was downwards and forwarcli5; in the latter, 
downward~, outward~, and bark wards. The treatment consi:-ts in reduction 
(if practicable), the limb being then placed in a fracture-box, and subse
quently dre--... ed with pa:-<tehoard ~pl iuts or a stnrched bandage. If reduction 
were impracticable, in a ca.::;e of ~ imple fracture, I should be dbpo:-<ed to t('m
porize, re~('rving exci ... ion ( whic:h is usually recommended under such cir
cum,.tancc~) u~ n :-eeondary operation, to be employed shou ld sloughing or 
nerro:-i.-; eo~uc : in Dr. Norris's e~~e, the displaced fragment was exci:;;cd by 
Bnrlou, but amputation was subsequently required, and the patient tdti
matcly died, a yen r and a half after the occurrence of the accident. E\·en 
in f'nu·turcs unattended with di::.placement, necrosis may ensue, when secon
dary excii-;iou of the affoc:tecl portion will be required; in a case of this kind 
under my ca re at the Episcopal H ospital , I remoYed the greater pnr t of the 
nstragnlus ucarly three mouths after it was broken 1 with the happiest results. 

ln :t ('o111pow1d Pm<.'lul'c of the astragalus, if reduction were impractica
ble, I shou ld adY i~c complete excision, which Rog:nctta (whose paper on this 
tiubject is cla~.;:,kn l ) considers preferable to excision of the di::;placed frag
ment only. " ' hen, however, such nn injury is attended with much comrui
nution, or is complicatecl with fracture of the malleoli or other tarsal bones, 
amputation will often be required as a primary operation. 

Fractures of the Metatarsal Bones or Toes nre usually produced by 
direct violence, and if attended with much Jarerntirrn, commonly require 
amputation. In cases of simple fracture, it wi ll be suffit icnt, afler ctfoct
ing reduction, to apply a plantar splin t, and to pince the limb in a fractutc
box, the dret"sing being changed, after a time, for pasteboard spl in ts or a 
pln!-lter-of~Paris bandage. 

CHAPTER XIII. 

DISLOCATI0"1S. 

A m~LOCATJON or luxation is a displacement, as regards their rclati,·c 
position, of the bones which enter into the formation of n joint. Dislocations 
arc va riou:o:ly cla~sified : thus they are snid to be traumatic, pathological or 
Epontaneou:::, and congenita l. Traumatic dislocations are such as result from 
the sudden application of force; pathological or «po11taneous luxntions are 
such as OC('Ur from an alteration in a joint as the result of di::oease (ns in the 
Clii!location of the fe mur in hip-disease), or simply from n paralyzed condit ion 
of the mu!-lcle:; around the joint, without any ev idence of cli5ease of the articu
lat ion itself; while congenital dislocations are, as the name implies, such 
as exi:;t at the moment of birth, being usually due to original malformation 
of the parts conceraccl. 'Vheu the term dislocation or luxatiou is used 
alone, it is grnemlly understood to mean one of the traumatic, or, as IInmilton 
calls it, accidental variety. 'Vhen dislocation occurs in the form of joint 
del"ignatccl hy :rnatomistR as "amphiarthrosis" or "mixed articulation," it is 
510mct imes ca lled di<tstasis, as iu the separations between the first aud second 
bones of the sternum, between the vertebrre, or at the pubic or sacro-iliac 
symphysis. 

1 Amer. Journnl of Med. Sciences, April 1 18621 pp. 335-340. 
18 
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Dii:locations are further clas5ified as complete or pnrtial; ns .~imple, com
pound, or complicated; ns recent or old; and as primilfre ur romterulire. 

In a complete dislocation, the bones which enter into the formation of the 
joint are entirely separated from each other; in a partial or incompll'le luxa
tion (also called a subluxalion), the articulating ~mrfaces remain in contact, 
through a portion of their extent. The terms simple, compoll11d, and com
plicated, bear the same relatiYe meanings as when applied to fr:1ctures. 
Compound luxations may be made so directly by the luxating force, or may 
become so through rupture of the overstretched soft parts which surround the 
<lislocatc<l joint. Among the most serious complication.~ of a luxation may 
be mentioned fracture of either of the articulating surfaces of the injured 
joint, :rnd rupture of the main artery of the limb, ns of the popliteal in back
ward dislocation of the knee. A recent <li:31ocation is one in which time has 
not been afforded for the production of inflammatory changes in the articu
lating surfaces and surrounding tissues, or at least not to such a degree ns 
seriou:o;ly to impede reduction; an old dislocation being, of courl"C, ouc in 
which sufficient time has elapsed to permit such ch::mgcs to occur. A primi
tive luxation i:-; one in which the <li:3placed bone remains in the po:::ition into 
which it was first thrown by the luxating force. A con.~eculive disloration 
is one in which the displaced bone has secondarily changed its position, either 
under a continuance of the influence of the luxating force, or as the re1<ult 
of subsequent muscular contraction, or of the surgeon's manipulations in an 
attempt to effect reduction. 

Causes of Dislocation.-Age and Sex are Predi.itpo.iting Caw~es of disloca
tion, only as far as they influence the exposure of the individual to external 
violcucc; thus these accidents are rare in infancy and in old age, being 
usually met with in those in active adult life, and mueh more frequently in 
men than in women. More important predisposiug causes are the anatomical 
relation.<J of the joint, and the condition of the neighboring 1mt.scles und liga
ments; thus the ball-and-socket joints are more liable to luxation than the 
ginglymoid, while per:'Ons of vigorous muscular frame are less exposed to 
these injuries than those whose tissues are relaxed and feeble. The follow
ing table, compiled from .Malgaignc's statistics, shows the relative frequency 
with "hich various parts are dislocated: 

Jaw Elbow 45 Femur 4~ Verteb~: 4 lfadius 7 J'atella. 
Peh·is. 1 ""rh-t 16 Knee n 
Clavicle 42 'l'humb 20 Ankle: 31 
Humerus. 370 Fingers 7 )J"etatar..1us ; 

Afrophy and para/y.~is of a limb predispose it to dislocation, as do likewi.:5e 
stretchiny and rela.wtion of ligament,s from articular effusion, or from pre· 
Yious cfo;Jocation, ulceration, etc. 

The B.tciting Causes of cli!l-location are external t•iolence, direct or indirect, 
and 11m.~cufor action. The latter is the more usual agent in the production 
of pathological difl.localions, when it acts slowly and gradually i traumatic 
luxations arc also, however, traceable to the effect of muscular action, 
especially when the joint has been previously weakened by any of the cau::es 
above mentioned i thus cases are recorded by Cooper, Haynes, ]~igelow, and 
others, in which patients po::sessed the power of producing cfo3loC'ation hy a 
voluntary effort, and I have myself seen such a case in the per:::on of nn 
epileptic woman, who was in the hnbit of dislocating her hip in the public 
streets, as a menns of exciting sympathy. 
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Symptoms and Diagnosis of Dislocation.-The usual !'igns of di::;Jocalion 
arc: _1} n c·hang-c in the shape of the joint and in the relati,·e po:-;ition of 
the artitulating ~urface!!, the extremity of the cli:.-placed bone being often 
frlt in nn nhnormal po:--ition; (2) an alteration in the lcn:rth of the limb, 
titht•r !'hortrning or elon~ation i and(~) unnatural immobility of th(' affected 
joint. Tiu.• fir:-t ii:. the only symptom which can be con.-;iclerecl es."ential, for 
in partial luxations (3~ of the elbow) there may be neither lengthening nor 
~hurkning-, and ii' the articular ligaments be exten8h·ely lacerated, there 
m:iy be a po:-;itivc increase in~tead of diminution of mobility. From a 
f'r:1<.'ture in the nei~hhorhood of a joint, a dislocation may usually be distin· 
guishcd by ob.-;cning the immobility (when that is present), the absence of 
Cl'f')!itu.~, uncl the fad that the di.VJlacement 'when remored by reduelion does 
not return. 1'nte ('l'f)>iftUJ docs not exist in a case of pure dislocntion ; there 
is, howe\'cr1 a rusp ing or crackling sound, due to effusion or inflammatory 
changes in the arlicul::tr i::.tructurcs, which is commonly clcvclopcd in the 
cour~e of two 01· three days, and which may readily be mistaken for the crep· 
itu!' of a f'raeture in which the process of repair has nlreacly begun. Again, 
while di.~plrtcf111c11t doci:i not always recur in cases of fracture, it may recur 
in n ca:-;c of' dislocntion, if there be much laceration of the ligamcniou~ tis· 
!'ll<.':<, or if the articular surfaces themseh·es have undergone structura l 
chang-c:-; from inllammntory action; thus in old luxations of the hip it is 
often ca~ier to eftl..>ct than to maintain reduction. Ilcnce no one of thc.-;e 
~ymptoms can be considered aR in itself pathognomonic1 and it is found in 
pr:1cticc that the mo::;t experienced surgeon is occa~ionally liable to CIT in the 
dia~nosis bdwecn luxation and articular fracture. 

Di:.-location1 like fracture, is commonly accompanied by pain, 81t1ellin91 and 
errh.11m0Ni.~; "idc·:.prcacl e.rfrara8ation may occur from rupture of vcs=-eli:., and 
JUll'Ul!f8i.~ (temporary or pcrmaueut), or neuralgia1 from compression or lacer· 
ation of neighboring ncrYCS. 

Articular Changes Produced by Dislocation.-The immed iate effects of a 
dislocation consil:it of a ru pture more 01· less extensive of the capsular lign· 
n1<'nt1 with or without laceration of the other ligaments of the joint, and of 
ne ighboring t('udom:., muscles, vessels, and nerves i in cases of dislocation 
from muscul:u aclion, however, the capsular Jigament may be merely 
Hrctched

1 
without rupture. If the luxation be promptly reducC'd 1 the lace· 

rat<.'d ~tructure~ nrc g-radually restored to their normal condition, thoup,-h the 

~~:1~\\ 1;~c 0~~~~1:11~l·:~1li1~~1;~1i1;:11;~1~:~:1~'·e~7.e:~~t~;c~:~~~ h~ \~~{~~c~~-ecl,e~11~1 :,~.it:c::11~~ 
~urfare~ thcm:-clH'S umlcrgo changes. In a ball.and·~oekct joint, the old 
caxity hrcumcs filled up, and its maq;dns absorbed and flattened, while a new 
i::ockct i:-: commonly formed around the head of the cli.slocatcd bone, which 
changes it~ ::ha pc, ~rnd becomes gradually accommodated to its new po~ition; 
if: hmn•ver, the head of the bone rests upon muscle1 iuste:td of a new s.ocket 
being forml'd, the soft ti:-sues undergo condensation, forming a rup·shaped 
cavity of fibrous ;:;tructure, which becomes attached by its 111argins to the 
displaced bone, and is lubricated by a syoov ia·like fluid. In the hinge·joints 
similar changes occur, the osseous prominences being rounded on; and the 
di;-;placccl hones g-raduully accommodating themselves more or les.s perfoctly 
to tlwir new po:-;itions. Thrse changes, which occur with comparative rapid· 
ity in c·hildhood, take place very slowly in adult life, often occupying several 
y('ars in their complC'tion. At the same time, the surrounding muscles nncl 
tendons bero111c shortened and atrophied, and abnormal adhesions often form 
between the clit"plnced bones and neighboring nervous and vascular trunks-
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a circumstance which has seycral times been the cause of fatal hcmorrhngc 
iu attempts to reduce old dislocations. 

Prognosis.-In some cases, beyond a. temporary stiffnc:--~ an<l weaknel'S of 
the part, a dblocation appears to entail no unplca~ant con~cqucncc~; hut in 
the majority of' in~tancc:;;, a limb which has been the ~cat of luxation will 
not be complete!~· rC'~torcd for months or even years, or octasiunally during 
the whole lifetime of the patient. An tmreduced di::;location of courtiC cilusl·s 
permanent dis:thility, and yet it is surprising to what an extent the cfi:.•placecl 
parts accommodate themselves to their new position:;, the utility of a limb 
after dislocation being often much greater than would be thought probable 
in view of its evident deformity; so that it is sometimes a quc:.tion, in cases 
of old dislocation, whether reduction would be desirable, if e\'Cll it could be 
accomplished. 

Treatment.-Thc indications for treatment in any case of dislocation may 
be said to be to effbct reduction, to put the joiut in such a condition that the 
natural proces5 of repair may take place without undue inflammation, and 
to encourngc the rCtitort1tion of the functions of the part. 

Reduclion.-This should be effected, in e\'ery case, at the earlici"t po~~iblc 
moment. "\Vhile I ha\'e advised that in certain ca:-c5 of s.uspccted fracture, 
minute examination should be delayed until after the sub::;idenceof swelling, 
the case meanwhile being treated as one of fracture, in a case of su:<pectcd 
dislocation no such temporizing course would be justifiable, for the reason 
that while reduction in a rec<:nt case is usually quite caS)', a. very short delay 
will render it difficult, and in some cases almo:St impo~~ible. llence, if the 
nature of the case be not perfectly clear, the surgeon should not hesitate to 
employ ame:;thesia as :rn aid to diagnosis, more particularly as the use of the 
arn:c:;thetic will greatly facilitate reduction, should the existence of a dislo-
cation be determined. · 

The principal obstacles to reduction, in any case of luxation, are muscular 
resistance and the anatomical relations of the joint. There are three distinct 
elements to be considered iu estimating the influence of the mu~cles in hin
dering reduction; these arc, (1) the passive force wh ich the muscles po~scss 
in common with the other soft structures of the body, and which is brought 
out by the stretching of their tissues across the dis.pln.ced bony prominences; 
(2) the actit:e force, whereby the patient voluntarily though uncon.~ciow4y re
siists the surgeon's efforts at reduction; and (3) a stateofrefie:r tonic confrac
tion into which the muscles are thrown as the result of' the traumatic irrita
tion, produced by the injury itself; this, which is the mo:;t important form 
in which muscular resistance is manifo::.ted, is more and more fully devel
oped as the lux:ation remains longer unreduce<l. It often happens that if a 
patient is seen immediately upon the occurrence of a clb•location, the mus
cular relaxation, due to the general state of shock which accompanies the 
accident, is so great, that the displacement can be reduced with the grcatC:it 
facility, and, indeed, is often so reduced by the bystanders or by the patient 
himself. The knowledge of this fact led surgeons, before the clisco\·cry of 
anresthetics, to prepare patients for the reduction of luxntions by the use of 
the warm bnth, the administration of tartar emetic, and even general bleed
ing. To obviate the unconscious though voluntary resistance of the patient, 
the older surgeons laid stress upon the importance of .<;tu7)rising 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. The 
ton ic, reflex contraction of the muscles may be overcome, to a certain extent, 
by the use of' opium, especially by the hypodermic method, or, as was done by 
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Php:.ick, by inducin~ intoxication; but a more efficient and tru::;tworthy plan 
thun any of thc~e,and the only one which is habitually rc:!Ortcd tunt the present 
clay, i~ the ndmini::.tration of ether or chloroform, i;o as to produce anre~the~ia. 
and complete mu:-;cular relaxation. Anresthetics are indeed invaluable in the 
tr<'atment of clislocations, occurring in vigorous adults; but in cases met with 
in chilclren, or in adults of feeble and relaxed muscular frame, reduction should 
be nttcmptccl, and may often be conveniently effected, without nnresthe~ia. 

)[u~<·ulnr r(';o;i:-;tance having been overcome, all that the surgeon has to 
contl·ud with, in a ca~e of recent dislocation, is the himlrnnce to reduction 
prc:~ented by the nnatomical structure of the joint, the !'1hape and altered rela
tion~ of th<' articular surfaces themselves, and the con.dition of the capsular 
ancl other ligaments which in a state of health keep the bones in appo£ition. 
Hence the paramount importance of an accurate knowledge of :rnatomy, iu 
undl'rtaking the treatment of these ca~es; as Prof. Hamilton well observe::., 
in a VC'l'Y large majority of instances force and perseverance will finally suc
ceed, by whomsoever they may be employed, but they succeed at the expense 
of ~rent l'<uffl'ring-, and perhaps permanent injury to the patient. lt is the 
nrnrk of the ~kilf'ul surgeon not to employ blin<l force, but to adapt his ma
oipulationi' to the exigencies of the case, gently eluding the resh,tance to his 
eHi1rts1 :mcl nm king the ligament~, muscles, and bones thcm~elves act ns effi
cient mechanical power~ under his intelligent guidance. 

In the immcu~c majority of cases, at least of recent di!"llocntion, reduction 
can be effoctccl without the use of greater force than can be applied simply 
thrnu~h the hands of the surgeon and his as.~istants. The pl'ores,ttcR by which 
reduction i~ effected, arc three in number, viz" manipulation, extension and 
countrr-extension, and direct pre15sure. 

1. Jlw1ip11lalion.-This term is used in a technical scn~e to describe certniu 
movements by which the surgeon aims to eftbct reduction by utilizing the 
structural elements of the joint itself'. 

2. E.rlcnsion anrl Cow1lu-extension.-Here the proximal articul:u surface 
is fixed by the knee or heel of the operator, by the hands of an a~sistant, or 
by meam1 of a foldC'd sheet, padded belt, etc., while the eJ:tencl· 
ing foteP is applied directly by the surgeon's lrnnds, through Pio. 137. 
the medium of bandages or towels secured with the clove· JI{ 
hitch knot (Fi~. 1:37), or by still more powerful means, such 
nsthc compound pullcysffig.1.57), Fahnestock'sand Gilbert's (( 
rope windlu~s (Fig. 155), Bloxnm's tourniquet (Fig. l;J6), or 
,Jan·is's adjuster. Continuou.s Elastic Extension, by means of 
lndi~Muhher hands, has been utilized by Dr. II. G. Davis, of ~ 
New York, in the treatment of old dislocations, and by this Clovc·hitch. 
meLlJl); Dr. Dn,·is claims to have reduced a dislocation of the 
hip of fourteen year::;' standing. Continuous extension as a preliminary to 
reduction has al::;o been successfully employed by Doutrelcpont. 

3. Direct Prc.~.'fure.-Bv this alone, or in combination with the other 
methods, it is often po~:!ibie to simply push the displaced bone into its nornrnl 
po~ition. 

'Vlwn r.rtrnrling band.~ are used, great care should be tn.ken to prevent their 
exeoriating the 80ft parts; for this pnrpo8e they should be smoothly and 
C'\'enly applied, n.nd l'<honld be wet-a ·wet bn.ndage being 1es:; apt to slip, and 
producing le:":-; friction, than one that is dry. These bands may be applied 
dir<'ctly over the (Ji!"placed bone, or to the furthest extremity of the anected 
limb; thu[ol., in luxations of the humerus, they may be fixed above the 
elbow, or around the wrist. 

I have already indicated my preference for simple nnd gentle means of 
effecting reduction in cases of dislocation, and may add that, in my own 
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practice, I have never ha<l occasion to resort, in recent ca5cs, to anythin~ 
beyond manipulation, with manual extension nnd prc:-surc i and though I 
should be loth to say that more powerful mcuns i:-;houkl ne\'CI' he employed in 
ca.i'CS of recent luxation, I cannot help thinking that the pulleys, and even 
extendiu~ lacs, arc lc~s often required in the treatment of thc:;c injuries thau 
is commonly supposed. 

Ajler-treatment.-This consi;-;ts in placing the joint at complete rc1't, by the 
use of suitable bandages and splints, as in cases of fracture; if there be much 
inflammation, it may be necel!Ssary to leave the pa1t exposed, for the applica
tion of evaporating lotions or other top ical remedies. Opium may be u~cd to 
relieve pain, und the general condition of' the patient should be attended tu, 
l::ixati\·cs, diaphoretics-, etc., being administered, if necc~ary. To encourage 
the restoration of functioQ, passive motion shou ld be employed as soon u:; the 
inflammatory symptoms have subsided, usually in the course of the second or 
third week. Loss of tone in the muscles should be combated by the use of 
friction, clcctric:ity, and the cold douche, and by the cautious aclmini::~trntion 
of strychnia. 

Compound Dislocation is always a ,·cry grave accident; if the wound 
be small and clean cut, with but little concomitant injury, it is occasionally 
po~sible to 5ave the part, by effecting reduction and then treating the case 
simply as one of wounded joint; but if there be much laceration, and C!'pc
cially if there be a fracture of either or both articular extrcmitie~. exci:<ion 
or amputation !'hould be performed, according to the particular joint affected, 
and the extent of lesion present. As far as any general rule can be given in 
such cases, it may be said that the surgeon's fir::;t thou~ht 8hould be of exci
sion, except in the ca:::;e of the kuee, where amputation is prcfornblc. 

Complicated Luxations.-The complication of dislocation with fracillre 
has already been considered in Chapter XI. A graver complication is rnp
ture of the main attery of the limb. This has occurred in connection with 
dislocations of the shoulder and of the knee; in the former situation, liga
tion of the subclaviau artery (after reduction), as successfully practi::;cd in 
a case recorded by R. Adams, would be indicated, and in the latter (as a 
general rule), nmputation. The conse<1uencc of non-intcrforcnce would be 
the formation of a diffused traumatic ancurism, which would prove fatal 
either by hemorrhage, or by the supervention of gan~reuc. Extcnsi,·c ex
travn.sation from the rupture of the smaller vci;sels may, however,O('Cllt\aJlCI 
may usually be successfully treated by the enforcement of rest and the use of 
evaporating lotions. Paralysis from compre.'lsion or ntpture of neree trunks 
is occm1ionally met with as a. complication of luxation, and is to be treated 
by the use of friction, electricity, etc. 

Old Dislocations.-The reduction of old dislocations i:"t attended with 
more difficulty, and likewise with more risk, than the reduction of recent 
di:sloca.tions. The increased difficulty is due to the permanent contraction 
aud structural changes which occur in the muscles, to the abnormal adhe
sions which form between the di::.;placcd bone and the parts with which it is 
in contact, and to the changes which have already been dc::cribcd ao taking 
place in the nrticulnr surfaces themselves. The increased clangers which 
attend elforts nt reduct ion in these cases arc dependent on the same morbid 
changes: among the accidents which ha,,e occurred under these eircum
~tances may be cnu mcrntecl laceration of the ski n and suhculancouH ti:s.:;uc::;:., 
rupture of muscles in the ne i ~hborhood of the dislocated joint, decp-::;catcd 
inflammation anti suppuration around the joint, rupture of arteries, veim;, 
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or D('rvN1, fracture.> of the tlisplaccd bone or of neighboring bones, and finally 
nvul:-;ion of the C'ntire limb, as happened in a remarkable cat'e reported by 
Gut':rin. JicnC'l', while greater force is required in the treatment of the~e 
ca. .. eb than iu thnt of recent luxation~, the employment of such force i:-; always 
atkmle<l with <'on:-;idcrable rb•k. Even manipulation without extcn~iou is 
not free from danger, for the (lit'placed bone may, in its new position, have 
arquirrd aclh(·::o"ion~ to the main artery or vein, rupture of which, in the ac
tion of reduction, would probably cause scrioui:;:, if not fatal, hemorrhage. 

It i1' irnpo:-:-;ihle to fix uny definite period beyond which reduC'tion should 
not be nttC'mptcd in ca:;es of old dislocation. Dr. Nnthan Rmith reduced a 
luxation of' the shoulder ncarlv a year after the ac('ident, arnl luxations of 
the hip have been reduced bJ Di:. Blackman, and by Dr. Pimyth, of New 
Orleun~, at 1wrirnls re:-:.pcetiYcly of ~ix and nine months nftcr the reception 
of' th<' injury. Even if the altempt at reduction foil, the kUrgcon's manipu· 
lation1', if prarti:-:cd with caution and gentleness, may be of service in in· 
Cl'ca10i11g- tlH' mobility of the limb, and thus adding to its usefulnc!'s in its ab
normal po:-;ition. llenc:e1 in the (':J..Se of dislocation, even of l:iC\'Cral months' 
l:'tnndiug, pl'ovidcd that the effort were warranted by the general condition 
of' the patient, I Fihould recommend an attempt at reduction, undertaken, of 
rour:oe, with the cxtrcmc::;t caution and delica(·y. The patient :-hould be 
thoroughly relaxed h.r anc.~thc:-;ia, and gentle manipul:nion and moderate 
extension then employed, so a.o:. to stretch or slowly sever any morbid adhe· 
~ion~, and allow the di:-placed bone to be gradually brought into its proper 
po:!itiou; or the clnFitic cxtcui:;:ion rccommendccl by Dr. Davi:-\ might be re
sorted to, nnd would certainly be worthy of a trial in the event of other 
means failin~. 

Subculaneow3 Di1:i.<~ion of J[useles, Tendon.", and Ligament.~, was propo::.ed 
by Dieffenbach as a prepart1tory measure in the trf'atmcnt of old cli:-\locatiorn=, 
nnd hy thi1' plan th:lt surgeon succeeded in effecting reduction in a cn::.e of' 
luxation of the humerus of two years' f'.tanding. ln the hands of others, 
howc\·er, th<.' operation has not been gcncrnlly suc:cc& .. ful, while it has occa-
8-ionally gi,·cn l'i:-:e to extensive suppuration and ~laughing. 8ubeutnncous 
osteotomy has lwcn i-:uccet':-;fully employed by Dr. Mears, of thi1' city, in a 
cn:;:e of irreducible <lislocntion of the shoulder. Volkmann has successfully 
eni~cd the head of the fomur, with antiseptic precautions, in a case of hip· 
dislocation of two months' standing. 

Tteatment of Accidenf11 occurring during Attempt.s at Reduction of Old Dis
locations.-If' a .Jhtclure occur in the effort to reduce an old (!i~location, the 
attempt ~hould be at once di~continued, and the broken bone placed in such 
a. pot'ition ns to favor union. The rupture of an important mus.cle, such as 
the pectorali~ major, would likewise oblige the surgeon to desist from further 
effort~ at rNluction. Rupltlte of the main artery, with formation of a trau
matic :rneurism, is a very grave accident when occurring under these cir· 
cumstnncC's.; it 1rns hecn chiefly mc.t with in the c:U::c of the axillary artery, 
in conne('tion with dislocation of the humerus. There are two COUl':!C:5 open 
to the i;mrp:C'on in denting with such a. case, viz., to ligate the subcl:ivinn, or, 
as has b<.'l'll J'('Ct'ntly done ( unsuccessfully, howc,·er ) by Callender and Li:::;ter, 
to rc~ort to the "old operation/' laying open the sac, and tying the ve:::sel 
nbove nnd below the point of rupture. The latter cour:::c would probably 
be the i;;afr~t under the:::;e circumstances, the case herein differing from one of 
arterinl rupture accomp1rnying recent dislocation (sec p. 278) i there the effCct 
of the "old operation" would be to com·e1t the injury into a compound luxa
tion of the wor:-;t kind, whereas in an old disloC'afion the connection with the 
joint would he less direct (from the effects of inflnmmatory action), and the 
prospects of the operation proportionably better. Ligation of the subclavian 
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has been resorted to four times under these circum::.ta11ccs, by 'Varren, Gib
son, Nelato11, and R. Adams, the first and the last mentioned c:1scs having 
terminated succc:-sfully. In a !'imilar case Blackman tied the axillary artery 
in its upper portion, but the patient cliC'd on the elen~nth clay from hemor
rhage, nnd ~launder speaks of nine similar operations of which only one 
was succes~ful. .Amputation at the shoulder-joint pro,·cd fatal in a ca~c re
corded by Mr. Bellamy. Hupture of the axillary i·tin terminated fatally in 
a case recorded by Froriep, but in a similar cuse in the practice of Agnew, 

Fm. 138. 

Congcnitaldislocationofbothhips. (Ho1.MBS.) 

of this city, recovery ensued without the neccs:;:.ity of a resort to operati\•e 
interference. Expectant measures likewise proved succcl?-sful in u case re
corded by Hands, of New York, in which the axillary artery was supposed 
to be the vessel implicated. Ai•idsion of the limb, as occurred in Gut!rin's 
case, would, of course, require immediate amputation. 

Spontaneous, Pathological, and Congenital Dislocations.-In the treat
ment of these cases there is usually not so much difficulty in e.ff'ecting, as in 
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mni11tiii11i11y n•duction. Gut:rin, Brodhurst, nnd other~, have succes::;fully 
employed subcutaneous tenotomy and myotomy, followed by continued ex
tc·n:-ion, in the tr('atmcnt of' congenital luxation::;, and the sn.me treatment 
miµ:hl he adopted in cases of the pathological variety, proYidcd thnt no 
active joint di:!ca~c were pre~ent at the time of operation. In cases dependent 

~~~r~n~~~~1~~ar~~~1;~~~:t 1~i~ d:~cf~~~;nw~f 1 ~a~~~.~;t ~:.a~~~fj~~ :~t:1~~i.0~1'a~~i~ 
handagb•, or some of the ingenious devices which are u~ed in the treatment 
of' dl'formitic:~, and which will be hereafter alluded to) might he usefully 
employed. Congenital dislocation of both hips is well shown in Fig. 138. 

SPECUL DrsLOC.\.TIONs. 

Dislocation of the Lower Jaw is a rare accident, occurring chiefly in 
early adult nge, and rather oftener in women than in men. lt is usually 
doitblf' or bilateral, though occasionally 
one !:>idc only is displaced. The most 
common r:iu~e of cfodocated jaw is mus
cular aC'lion, though it may al::m result 
from a blow on the chin while the mouth 
is open, or from other forms of violence, 
surh a::; the forcible introduction of a 
foreig-n body into thC' mouth, or the ex
traction of tcl'lh. \\Then the mouth is 
opened, the maxillary coud~rles ride 
fbnrnrd:; upon the articular eminences of 
the tempornl hones, and a very :;light 
degrc(' of force is then necessary to nrnke 
them ::;lip still further forwards into the 
zygomnlic fo~sro1 thus producing cli~locn
tion. The contract ion of the external 
pterygoid muscles, nnd perhaps of some 
fibre~ of the maR6ctcr:-;, i8 thus quite suf
ficient to produce luxation when the 
mouth is widely opened, the tonic con
trartiou of the same rnusclc~1 combined 
with the po:sition of' the coronoid proc-

-Frn.139. 

c~sc~ (w hich catch ngainst the ma Jar Double dislocation or the inferior maxilla. 

bone:s), being the principal obstacles to 
reduction. J. ,V. Hamilton, of Ohio, describes a spontaneous, backwm·d 
di~locntion of the lower jaw. 

S!Jmptom.<1.-The symptoms of a recent dislocation of the jaw are sufficiently 
obvious. There id prominence of the chin, the mouth being widely open, 

~l~l s~~~ j~f \\~!1~~~~f c::111~~1i~~1~ 1~!.~ t;h t~e~·I~~~ ~ iiu~:~~: ~'~~~;·i~~ry .de~~~~~11~ :~~:~ 
dblo(·ation the jaw usually inclines to the opposite side-a symptom which 
serve~ for the diag-noeii6 between luxntion and fracture, but which, according 
to Hey nnd R. ~milh, is not always present. There is g('nerally, but not 
nlways, pain; the patient speaks and swallows with difficulty; and there is 
a constant How of imJi,·n from the mouth. 

Proguo.'li,'l.-Evcn if the dislocated jaw be unreduced, the pn.tient gradu
nlly ac1p1in1

:-:. considerable use of the part, and is ultimately able to close the 
mouth, ch('\\', 8\\·a llow 1 and talk-much less inconvenience being folt from 
the cli::-plnccmcnt than would at first be supposed. Reduction in a recent 



282 DISLOCATlONS. 

case is easily accompJi~hcd, and has even hl'cn cffcctc(l (b.'t' Donovan) more 
than three months after the reception of the injury. Komctimc~ the liga
ment:; are left permanently weakened, motion of the part being painful, and 
the joint bl'ing liable to a reproduction of the di:o.locution. 

Treatmeut.-Rcduction is effCctcd by dbengaging the coronoid procc:-..;es 
from the malar bone~, and the condyles from the zygomatic fo:·•:-<~e, by pre:-:-;ing 
the chin upward,;;, while a fulcrnm is placed upon or behind the molar teeth. 
'l'he !:mrgeon, :-tancling behind the patient, who5e head is ~upportcd on the 
operator's che;-;t, may use his thumbs (protected by a piece of leathC'r or folded 
to\1,;el) as a fokntm, prC':::,;;ing the angles of the jaw downward:;, while he ele
vates the chin with his fingers; or pieces of cork or wood mny be u:-:C'd a:-; a 
fulcrum, in whiC"h case they should be pro\·ided '"ith istrings to facilitate th1.:ir 
withdrawal. N daton recommends 5imply pushiug the coronoid procc::.:.;cs 
backward:; with the thumbs, applied either from within the mouth, or from 
without. Jn nny cni:.c of difficulty, one side might be reduced at a time, 
taking care while manipulating the second, not to reproduce the Iuxation of 
the fir:st. Antt>l-ith<':-ia. is not usually required in the:;e CU$C~, thouµ-h there 
would he no particular object ion to its employment, if it were thought <k:-iru
ble. After reduction, the part shou ld be supported for at leai:.t a week or 
ten day:;, hy menn~ of n. four-tniled sling or other suitab le bandage. 

Sublttxation of the Jaw.-Under thi:; name, Hir Astley Cooper has de
scribefl a peculiar condition, met with chiefly in tl10..;c of relaxl'<l and feeble 
mu~c:ular frame, whi«h i:; supposed to depend on the condylcs slipping in 
front of' the inter-articular cartilages, and thus rendcrin~ the jaw temporarily 
immornhl<'. " rhatc\·cr be the true nature of' this affection, it is undoubtedly 
acrompaniC'd hy relaxation of the articular ligament..;, which allow the corl
<lyles to ~lip :lbout during the act of chewing, thus often producing a clacking 
sound, whic:h i:- sometimes audible at a distance. The subluxation, if such 
it be, may be bilateral, or unilateral only; it is sometimes produced by the 
act of opening the mouth widely', as in gaping or laughing, but, in other 
cnsc6, occur;:; without any apparent exciting cause; it may usually be red11ced 
by' the patient himself', b!· pressing the jaw sideways, or by lifting- the chin 
slightly upwards. Romct imes this condition appear::i to depend on spasm of 
the muscle1'! of mastication, when it may be made to dir..appear by friction 
over the affoctcd part. Tonics should be g iven, if the genera l condit ion of 
the patient a.ppcnrs to indicate their u~e, and the recurrence of the dis
placement may be prevented by wearing a sling, held in place by ela:;tic 
bands. 

Hyoid Bone.-Cnses of dislocation of this bone have hecn recorded by 
Dr. Hiplcy, of Routh Carolina, and by Dr. nibb, of London: the lrealme1it 
eonsi"t:; in throwing back the head, depressing the lower jaw, and pu:-hing 
the luxated bone iuto po:::itiou. 

Ribs, Sternum, and Pelvis.-Dislocations of the Ribs are described as 
occurring either at their vertebral articulations, or at the junetion of their 
co~tal cartilage~. The symptoms would be much the same a:; those of frac
ture in the ~ame locnlities, except that, of course, crepitus would be wanting. 
The treatment would be the same as for fracture. Dislocations, or rather 
cliastase::i of" the Sternum. nnd Peli•is, were referred to in connection with 
fractures of' those parts. Ralleron has reported three cases of dislocation of 
the ilium at the sacro-iliac joint, without fracture, in each of which reduction 
was readily accomplished, and was followed by complete recovery. Gallez 
has met with disastasis of the pubic symphysis as the result of muscular 
action. 
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Clavicle.-Thcclaviclc is more frequently dislocated at the acromial than 
nt the ~ternal end, the former injury occurring, according to Hamilton, about 
four timc!l a.s oflen as the latter. 

DiH[oo1tfon of the Stemal Ead of the Clavicle usua11y results from indirect 
viol<•11cc1 nnd is almo::'t alwnys in a forward direction. Di:'location back
u·ard.o1:, however, occasionally occurs, and sometimes gives rise to troublesome 
dy~pmca or dytiphagia, from pre~sure on the trachea or resophagus, or to 
cerehral cong-estion, from prc::-::'ure on the cervical ,·eins. Dyspnrea and 
dy:.opha.£!:in may also occur in instances of upward dislocation, of which rare 
injury H. W. Hmith has been able to collect but eight cases, including one ob
served by him!:=elf, to whirh, however, may be added four others i;:ioce recorded 
by Bryant and Hhaw. The dia~no!:'is of the::e 
cn~rs is mmally rai;:y, the subcutaneous posi
tion of tho cla\1 i~lc rC'ndering the deformity 
,·ery apparent. Reduction can commonly be 
effocted without much difficulty, by placing 
the knee ag:1in:st the spine, and drawing the 
:-houlder::; outwards and backwal'ds, but the 
displa<:cmcnt is exceedingly apt to be repro
duced. The apparatus lllOtit generally ap
plicable, cons ist:s in a compre~s O\·er the 
projecting end of the cluvielc (in eaS(..'S of 

Fio.140. 

forward 01' upward displacement), held in Di~location or ~1crnal end or clavicle, 
po:::ition h.r adhe!-iive strips, or by an elastic forwards. (611.\'ANT.) 

hand pa~~ing under the groin and perineum, 
the shoulder and :um heing fixed as in a case of fractured cladcle. In case 
of backward di:;;lo<:ation, the comprc:IB should be omitted, the shoulders being 
simply drawn backwards by a figure of 8 bandage, 01· some similar contriv
ance. Though the deformity in these ca:ses (especi:1lly when the displace
ment is forwards or upwards) is seldom entirely o,·ercomc, yet the utility of 
the limb docs not nppenr to be materially diminished by the accidc:nt. ln 
one or two ca~cs of backward dislocation, the 
pre~:i;urc effects have hcrn so serious as to in
duce the i;:urgcons in attendance to resort to 

ex~!!~'O~!;e~·hE,~1:t~}:~~~d C~~1~.~~~~1~s 0~s~~~1~ dis-
1ocatec1 in an 11pwu.nl tlirection, re!;ting upon t he 
margin of' the acromion proccssj the accident 
results from indirC'rt violence, and the nature 
of the C3Se h; u:sually apparent, though, if there 
he much swelling, it mny be mistaken for a 
downward dislocation of the humerus. Occa
~ionalh· the aeromial end or the cltn-icle is dis
placed° do1i•111V<ud.s, by direct violence, such ns 
the kick of" n hor~e; and dislocation 1mder the 
coracoid pror1•.i!J hns becu described, though the 
eases on record nre i;:omewhat apocryphal. .An Disll)C:i.tion of the clavicle on the 
in~tauce of backu.v.trd dislocation is recorded by acromion. (Bin-Af'>T.) 

Nicni~e. Dislocation of the acromial end of the 
cl:wiclr mny be commonly reduced without much trouble, though, as in the 
ca~e of luxi1tion of the sternal end, reduction can with difficulty be main
tnined. The nfl:<.1r-treatment is the same us for fractured clavicle, with the 
nt!dilion of u. firm compress, held in place by broad adhesive strips passing 
from the point of injury to the elbow: nlthough the deformity cnn be seldom 
entirely removed, the motions of the limb are less interfered with thuu might 
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be anticipated. Dr. :Montgomery, of Rochester, has reported acnse sucrr:"-.;z· 
fullr treated by :Moore's method for fractured clavicle, nnd a ~omewhatsimilar 
plail has been adrnatageously adopted by Dr. Doughty, of Georgia. 

Simultaneous DiJ?locatio11s of Both End.~ of the Clitricle have bern obS<'rred 
by Richernnd, Gerdy, Morel-Lnvalle, Col,~. Haynes, Lund, nnd :Xorth, ot' 
Brooklya, N. Y. 

Scapula.-Under the name of dislocation of the scapula, systematic writers 
describe a projection of the inferior angle of this bone, due either to its ef:cnpe 
from bcneath the edge of the latissimus dor~i muscle, or to great relaxation 
of the fibres of that muscle or of the scrratus magnus; the symptoms conl:'i!·t 
in the deformity, which is obvious, with some paiu and weakncf's of the cor
responding upper extremity. The treatment would consist in the npplication 
of external support, with the administration of tonics, nnd, perhaps, the 
endermic use of strychnia, as recommended by ]~richsen. 

Dislocations of the Shoulder.-The head of the humerus may be dislocated 
downwards, forwards or backwards. 

Di.<?location Downww·ds, or into the nxilla (Subglenoid Dislocation), is 
usually due to direct violence, such as a blow on the upper and outer part of 

Fw.142. 

Dil>IOCation of the humerus do11mwards, into lhe axilla; subglenoid. (P1R111a.) 

the humerus, though it is occnsionally caused by indirect force, ~uch ns a fall 
on the hand or elbow, the arm being abducted at the moment of injury. In 
other cm•rs the dislocation is produced by muscular action, the head of the 
bone being, as it were, pulled out of its socket. In this dislocation, the head 
of the bone rests below and slightly in front of the glenoid cn.vity of the 
scn.pula, being prcs:.;ecl forwards by the tendon of the triceps mm~cle; the 
capsu lar ligament is widely torn, the long head of the biceps often ruptured 
or detached, and the supra- and iofra-spinatus, subscnpularis, coraco~bra
chialis and deltoid muscles much stretched and sometimes lacerated, while 
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the axillary Ye~ . ..;cJ.;; and nerves are compressed. The symptoms, in a recent 
cmse, are m;ually obvious: there is, beneath the acromion process, a marked 
deprel":-;ion, which can commonly be seen as well as felt, the arm is length
ened by nearly an inch, nnd the head of the humerus can be felt in the axilla, 
~pccially when the elbow is lifted away from the body. The arm is kept 
[ol.Omewhat abducted, and pain is developed by pressing the elbow to the side; 
the hand cannot be placed on the opposite shoulder when the elbow is in 
coutact with the che:st. The dfogno&i.') in a recent case is thus usually Ycry 
ea.,.y, but \\hen swelling and inflammation haYe occunecl, it becomes more 
dittieult, if not occasionally impossible, to be again simplified upon the sub
l'idence of the inflammatory condition. H ence, although by a careful and 
systematic examination, the true nature of the injury may almost always be 
eventually determ ined, the surgeon should hesitate before criticizing another 
pntditioncr for a mistake which may have been unavoidable under diflbrent 
circumstances. Prof: Dugas, of Georgia, has proposed as a test of the exist
ence of dii:;location thnt the fingers of the injured limb should be placed 
upon the sound shoulder, and an attempt then made to bring the elbow 
into con~nct with the thorax; if this can be done, no dislocation, according 
to Prof: Dugas, can be present; while, if it cannot be done, he con:::iders the 

Fw.143. 

Subcoracoidluxationofthehumerus. (PlRRl .6.) 

cxi. .. tencc of dislocation established, no other injury of the shoulder being 
capable of causing thisdi~ability. The prognosis should be somewhat guarded: 
although i·eductiou is usunlly effected without difficulty, yet the arm not un-

}~~~~1~:~.J~);.;·e;~1t~:~~s l;~~·;~~~;e~~~\~~e~~~~e~~:e~~r1a~~:.:.~1~hci~~~~~' ~} S~F~~~17;~i 
nrny also remain in spite of reduction, the head of the humerus projecting 
anteriorly, probably on account of displacement or i·upture of the long head 
of the biceps muscle. The laceration and stretching of the capsular liga
ment leave the joint predisposed to a recurrence of the dislocation. 
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Di.>l[ocation Fotwm·ds.-Of this form of dislocation there are two varictiri::, 
the Subcoraroid (Fig. H:3) and the Subclm:icular: the latter may he con,.icl
ered as an aggravated condition of the former, which wa!=>, indeed, dr:-crihcd 
by Hir ... \::;tley Cooper as a partial luxation. As the namC'.s imply, the head 
of the humeru~, in these injuries, re..:.ts beneath the coratoid procc:<s, or be
neath the middle of the claxicle. These luxations, which more often rc:-:ult 
from indirect than from direct violence, are accompanied by a great deal of 
muscular and ligamentous laceration, and are attended with even more pain 
than the dislocation into the axilla. The symptoms are much the same as 
those of t he clowmnwd luxation, except that the axis of the arm is even 
more altered, and that the head of the bone can be fe lt in a diHCrent po:-i
tion. The sub('oracoid is more often met with than the subcl:t\'icular diRlo
cation, nnd is R:1 id by l\lr. Flower and other~ to be tl1e most common form 
of luxation of tl1c shoulder-joint. Heduction appears to be more difficult in 
cases of forward than of downward dislocation; at least there nrc1 according 
to Hamilton, proportionnbly more cases recorded of unreduced luxation of' 
the former th:~n of the latter injury. 

Di.~location Backwards (Subspinous !Alxation) is a rare accident, there being 
probably not more than twenty or thirty cases of it on record; it is u~ually 
caused by indirect violence or by muscular action, and diffors in its symp
tom:! from the dislocations already described, in that the elbow is brought 
forw:1l'd~, in~tcacl of backwards, while the head of the bone can be felt more 
or le:s:; clbtinctly beneath the spine of the scapula. The most striking de
formity is the prominence of the coracoid process of the i::capula, which 
seems to project forward, and over which the skin is tightly stretched. Re
duction has usually been eftbcted without much difficulty in these ca.!'efo;, but 
in one in:itance1 mentioned by Cooper, it was impo~Riblc to maintain the 
reduction, on account of rupture of the subscapularis muscle. I haYe seen 
but one example of this rare form of injury, and in that, in spite of the 
marked deformity, the unture of the case had not been suspected for six 
weeks after the occurrence of the dislocation. 1 succeeded in eft'Ccting re
duction without difficulty by misiug the arm above the head, nnd then 
bringing it clown with a broad sweep beh ind the level of the patient's body, 
r-;o as to throw the head of the bone forwards, while the scapula was firmly 
fixed by an assistant. 

Partial Dislocation.-Under this name has been described an injury, 
which appears to con~ist in a rupture or displacement of the Jong head of 
the bicep.; mu.!<cle1

1 allowing the head of' the humerus to project anteriorly, 
rather than in any positirn luxation of the bone itself. As already men
tioned, thii:; condition occ:isionally remains after the reduction of an ordinary 
downward or forward di.!<location. Le Gros Clark ha:i reported a case of 
partial bacl.-ward dislocation which resulted from injury, and in which reduc
tion wa:;:, readily effected. 

Treatment o,(Di.~locations o.f the Shoulder.-The subglenoid and the subcora
coicl dislocations may be reduced by the 8-ame mean8', while the s1tb.ipinous 
and .~ubclat•irm varieties requ ire slight modifications in the direction in which 
the force is applied. Thus, in applying exten:i;ion in the luxation bt'.!neath 
the clavicl<', the hC'acl of the bone should he first drawn downwards, out
ward~, and rmb:;;equently backwards, so as to clear the corncoid proce~j 
while in the sub:;pinous dislocation, exten:i;ion should be made downwards, 
outwards, nncl sub:i;equcntly forwards. A great many different plans have 
been dev ised for the reduction of dislocations of the shoulder, but they m:J..y 

1 This inward displncement of tho biceps tendon 1 which Soden and others have 
considered traumntic1 is believed by Cirnton to be due to the existence of chronic 
rheumatic arthritis, which may or may not have beeu the result of injury. 
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nll hr cln~.;ified in four di\·i~ions, as aiming to effect thciir object: 1, by ex
H>n~inn :rnd counter-exten;-;ion alone; :2, by leYerage alonr; 3

1 
by a romhina

tion of th('sC methods; and, -1, by manipulation, in its technical sense (sec 
pa~c '217). 

1. Eften . .;;ion may be made (1) more or less down·ward.~1 as in Cooper's 
mctho<l (Fig. 14-1) , in which counter-extension is niade by the heel in the 

Fto.144. 

SirAstleyCoopcr'smethndof:ipplyingextcnsion with the heel in 1hcaxi\]a. 

axilla.; 1 as in Rkcy's method, in which the heel is rrplaccd by an iron knoh; 
or :1s in Ifamiltou's plan, in which the scapula. is fixed by the ball of the foot, 
placed against the acromion proccs~; (2) it may be made outwards, as recom-

Fw.145. 

Reduccionofdi5locatedshoulderbyWhite'sandl\Iothe'5method 

rncndrd hy )[algaigne; or (3) it may be made upwards, as directed hy 
White, of J\fonrhcEter, :Mathe, and others, the scapula being then fixed by 
the foot nr hand placed above the acromio11 process. The latter, though 
pninful, i8 probably the most efficient of any of the methods which profess-

1 T. Rrnith ha.::; recorded a cn.::;e in which, ia attempting lo reduce n recent dislocn· 
tion wi1h the heel in the nxilln, the anterior axillary fold was completely torn through j 
the case terminated fattdly. 
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eclly act by extension and counter-extension alone. 1Vhen extenl'ion is 
made with the heel in the axilla, an a8::ist:rnt may gi,·e aid by drnwing the 
arm outwards, as advised by " 'ard, of Dublin. 

2. Lelierage.-'fhe arm may be simply used as a lever, to pry th<' hend of 
the bone into its place over a fulcrum placed in the armpit, as in Bir A!<tley 
Cooper's method with the knee in the axi lla. 

3. Extension ancl leverage combinell ru·c, I think, more effectual than 
either method separately. The plan which I am in the habit of em pinyin!?, 
in these cases, is e5sentially thn.t which was clcscrihc<l by Dupuytren as a 
modification of Mothc's method, and which, according to Bromfoild, wa...; in 
common use in hi:s <lay; it consi~ts in placing the patient, thorou~hly ether
ized, if necessary, in a r-:upinc position, and then, having drawn the arm di
rectly upwards, bringing it down fully extended in a broad sweep over an 
assistant's fist, placed in the axilla to act as a fulcrum-the scapula being 
at t he same time steadied from above by the a::.sistaut's other hand. By this 
plan I have succeeded in reducing dislocations of' the shoulder which had 
defied prolonged efforts made in other ways, nnd, indeed, have as yet ncyer 
failed in effecting reduction iu a recent rase. The same principle, that of 
extension combined with lC\'Crage, is iurnh·cd iu the methods recommended 
by Sir William Fergu~sou and by Prof. N. R. Smith, of l\Iaryland, in which, 
however, the force is applied through the medium of extending lacs or bands. 
The peculiarity of Prof: Smith's method is that counter-extension is made 
from the opposite wrist, so ns to insure the fixation of the scapula, by pro
voking the contraction of the trapczii muscles. 

4. Jllanipulation.-The reduction of dislocations of the humerus by ma
nipulation alone has been practised by various surgeons, among whom may 
be mentioned La Cour and Sir Philip Crampton, but the credit of reducing 
the plan to a system, and of prominently bringing it to the notice of the pro
fe&Sion, in this country at least, is, I believe, due to Prof. H . IL Rmith, of this 
city, whose method consists in first com-erting the luxation (if it be either 
forwards or backwards) into the ordinary downward or subglcnoid variety, 
and then proceeding as follows: "Elevate the elbow and arm as high as pos
sible, and flex the forearm at right angles with the arm, thus relaxing the 
supra-spinatus muscle. Then using the forearm as a lever, rotate the head of 
the humerus upward and forward, so as to relax the infra-spinatus, carrying 
the rotation as far as possible, or until re.:sisted by the action of the subscapu
laris muscle, keeping the forearm for a few seconds in its position with the 
palm of the hand looking upward; then bring the elbow promptly but stead
ily down to the side, carrying the elbow towards the body, and keeping the 
forearm so that the palm of the hand yet looks to the surgeon. Then quickly 
but gently rotate the hea<l of the humerus upward aud outward by carrying 
the palm of the hand clown\\'ard and across the patient's body, and the bone 
will usually be replaced."' 

In cases of' old dislocation, Cal lender recommends, in order to avoid injuring 
the axillary vessels, to raise the elbow across the chest, and then force the raised 
arm outwards, rotating and somewhat depressing the arm while so doing. 
The reduction of shoulder dislocations by manipulation has also been illus
trated by Dr. A. Gordon, of Belfast. Kuhn, of Elbeuf, suggests, on account 
of the difficulty of fixing the scapula, that the humerus should be firmly held 
by an assistant, while the surgeon applies his manipulations directly to the 
former bone. Dr. l\Icars's successful osteotomy for old dislocation of the 
shou lder has already been referred to. 

After reduction, the arm should be fastened to the side and supported with 

1 Packard's Minor Surgery, p. 204. 
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a sling, for a week or ten days, so as to allow time for repair of the lacerated 
lit,ramen~. ...~~ 

Dislocations of the Elbow.-Both bones of the forearm may be dislo
cated at the elbow-joint, or either separately. The Head o.f the Radius 
akJ11e may be <li;.;plated forwards, outwards, or backwards, the forward dislo
cation bcin1! much the most frequent, aud the cause of the injury being usually 
a foll on the hnncl, though the luxutiou 
may occa~ioually rc:0ult from muscular Fw. 146. 
action. The head of the bone can or-
dinarily be folt in it~ abnormal po::;itiou, ) 
nod the diagnol'i~ can thus, unless there ' i 

be much l:iWCliing, be readily made. j 
~;~~~t/<:',~~t::·,~1~1 i~il~~~!~t pi1~~n~t:d~~;!t~:i1 /. ), 
wll)' between pronation and supination; 
any motion of the part is attended with 

t~c~1tat\~1~ ex{~~~~~t~~:~:~~sc~~,~~;-~:~!~~~ 
sion in the direction in which the limb 
is f'ound 1 the dbplaced bone being at the 
same time firmly pre&ied into its proper 

k~~t~:~; o~~~'l~r~n;~~~1~c~l~~i~~~q'~ft~;l~ / 

fir:~pi~f!)~Sv~lr;~l~~d~1 ~~c!n~t1~~fu r;:~i~~~ I 
tion in the:::e ca~es1 and reduction itself ~ I 
is occasioually impossible; fortunately, 
the u~efulncs::; of the limb docs not ap- I 

~:~is:~n~: o~~~i~·i;~i~f,1,:~~:,~!:;~'.I by the / 
The Ulna alone may be displaced 

~~~1~:"U:~1 ~1:~r~!:~o:~c~~~~tno:~~{~:~; ~~~ J 
hind the condylcs of the humcrus1 while 
the head of tJ{e radius ('UH be felt in its Dislocation of head or radius forwards;Ju-
propcr position. The elbow in such a tcrnal appear.i.nceof limb. (L1sToN.) 
<"a..~ will he flexed at a. right angle, 
and the forearm t\\ isted inwnrd~ and pronated. RedHction may he effected 
by Kir .Astley Cooper's method of flexing the elbow over the knee; by ex· 
tension and countcr·exteusion, combined with direct pressure upon the ole
crnnon; ur (:ls rC'CCntly recommended by Dr. "raterman, of Boston) by ex
tending the forenrm on the nrm beyond a straight line, thus using the ulna 
as a Je,·er of the ~econd order (the olecranon being the folcrum )1 to bring the 
coronoid process over the coudylcs, into its proper place. 

Both Bones of lite Forearm, may be dislocated at the elbow, backwards,:to 
either side, or forwardR. The dislocation backwa1'ds, which is the most com
mon1 is usually caused by indirect violence, though occasionally by a direct 
blow, or by muscular action. Not only are the bones displaced backwards, 
but they are drawn itpwm-c/.~ by the powerful action of the triceps muscle. 
The cliaguosis, if ~welling have not occurred, can usually be made without 
difficulty; the arm is held in a slightly flexed position (rnrely at a right 
angle), und the sliµ-hte!:it attempt at motion causes great pain; the olccrnnou 
and head of the radius can be folt prqjecting backwards, while the condyles 
of the humerus form n hard and broad prominence on the front of the arm. 

19 
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The relative positi<•n of the olecranon and condyle~ is markedly altered, this 
being an important diagno:stic mark between dh;locatiou and fracture. Rc-

1"10. 147. 

Dislocation of both bones of the forearm backward~ ( LISTON. ) 

duction in a recent case is usually easy, though instances are on record in 
which f.'lilure Int~ attended the efforts of the most skilful surgeons; the prog

Fto. HR 
nosis is decidedly unfa\·orable as regards 
old dislocations, though reduction has 
been severnl times effbcted at as late a 
period as ~ix months after the reception 
of the injury. 

The uSunl method of treatment is that 
recommended by Sir Astley Cooper, 
which consisti;; in forcibly but slowly 
bending the arm over the knee, which 
is placed on the inner side of the elbow, 
so as to press on the radius and ulna, 
separating them from the humerus, and 
thus freein,!? the coronoid proce~s from 
its abnormal position cFig. 148). An
other plan is to forcibly extend the arm 
so as to relax the triceps, making counter
extension against the scapula (as advised 
by Liston and i\Iiller); or the luxation 
may be reduced by simple extension 
(Rkey), or by extension combined with 
direct pre~sure on the olecranou, accord
ing to the plan of Pirrie. In a, child, or 
in a person of feeble muscular develop
ment, reduction can usually be effected 

el~~.uction with the knee in the bend of the ~'~~l:~su;tt~~=ch~~s~·1~~~~~\1:~~,!:~e1:.:·~~o;;: 
ful, that in any case of difficulty an aures

thetic should be employed. 8ayre, of New York, has reported two cases of 
old dislocation of the elbow in which reduction wns greatly facilitated by 
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sul)('ut::meous divi:::ion of the triceps tendon . lfornilton recommends, as a 
te~t for reduction, to flex the elbow to a right angle; if this can be done with
out much pain, it proves that reduction is complete. McGraw ackioes that 
in old backward cli;;locations, in children, forced an<l extreme flexion should 
be made, so as tu fracture either the olecranon or the lower cpiphysis of the 
humerus, either of' which occurrences, he believes, would improve the con
dition of the joint. 

I--'ateral dislocation of the radius and ulna at the elbow is rarely complete, 
but in the majority of cases is partial, and in an outward direction. The 
cause is usually direct violence. The deformity in these case:S is usually so 
nrnrked and peculiar as to render the nn.ture of the lesion unmi:::takabJe, al
though I have reduced an inwurd luxation of two weeks' standing which 
wm; ut first attended with so much swelling that the gentleman in attendance 
did not recognize the existence of the injury i reduction may be effected by 
making moderate exten:;ion, with direct pressure on the dh:;placed bones, 
und counter-prc.:<;:iurc on the lower end of the humerus. Laternl dislocation 
i~ !mmetimes found coexi~tiug with the ordinary backward di:splacement; 
in dealing with such an injury, the lateral luxation should be first reduced, 
and the case then treated as one of simple backward di:slocation. o~teo
plaslfo resection, or temporary separation of the olccranon, is recommended 
by VOiker as a meaus of exposing the joint in eases of irreducible luxation. 

Lu.mtion fo1·watd.~ of both bone~ of the forearm, without fracture of the 
olecranon, i~ a very rare accident, there being not. more than six or seyen 
wcll·authentiC'ated crises on record. The injury appears u~ually to ha,·e re
sulted from direct violence, and the most striking symptom is elongation of 
the forearm, which is in a state of supination, the elbow being fixed at a right 
angle. Reduction may be accompl ished by making forced Hexion, together 
with extension :ind counter-extension, the nrn~cles being relaxed by the use 
of :rn anresthet i<.:. In a ca~c recorded by Dr. Forbe~, of this city, reduction 
was effected by simply flexing the forearm, and then presoing it downwards 
and backwards. If the luxation were incomplete, the fore:mn making an 
obtu::::e angle only with the arm, reduction might he accomplished by making 
forcible extension. 

Dislocations at the W rist.-The Lower End of the Ulna, may be dislo
cated from the radius, either .forwards, backuw·ds, or inil'ard.~. These acci
dent:-<, of which Tillmans, of Leipsic, has been able to collect but 48 cases, 
are u5ually caused by muscuhu action, the diislocation forwards being due to 
violent stipination, Und that in a backward direction to violent pronation. 
The inward is the rarest form of luxation, Tillmans's figures giving but 9 
cn~e:;i of this1 as compared with 10 of the forward, and 18 of the backward 
variety, with 5 in which the direction of the displacement was not specified. 
Reduction is easily effected by fixing the radiu:-<, and simply pushing the ulna 
bark into place, the limb being then placed between anterior aod posterior 
splints. In connection with fracture of the lower end of the radius, the 
backward dislocation of the u lna. is not uncommon. The ligaments some
times remain permanently stretched after _the accident, so as to allow a cer
tain amount of mobility of the ulna1 and I h:we known such a condition to 
be mL...;taken for ununited fracture of this bone. 

The Carpu.~ may be dislocated upon the bones of' the forearm, either back.
ward.~ or jor1mrd.i. These injuries are, howeYer, rarely met with-Till mans 
has collected but 2-t cases-and in every case that has been submitted to the 
test of dissection, the luxation has, according to Hamilton, been found com
plicated with fracture. The usual cause of either form of dislocation is a fall 
on the palm, thuugh in a case of backward displacement recorded by Hamil-
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ton, the injury resulted from a fall on the back of the hand, the wrist being 
strongly flexed. Thf' diagnosis is made by observing the abruptne:-s of the 
angle made by the displaced bones, their relation to the styloid proc~e~1 
and (if the ca~e be not complicated with fracture ) the ab:;ence of crepitus. 
Reduetion is ea~ily effected by extension and pr<:s:sure, and there is sub.-;t>.. 
queutly no tendency to reproduction of the displacement. 

Inclfridunl Bones of the Cmpus are occasionally luxat<.'d in a boektmrd 
direction, those bone::; which haYe been found tlm~ <fo•placed heinf! the os 
magnum, !';Cmilunare, and pisiform, to which some writers add the c:11neiform 
and unciform . The treatment would consi:::.t in effecting reduction by exten· 
siou and pressure, supporting the part afterwards with splints and compresses. 
Chisholm reporhi a case of forward luxation of the semilunarr, in which ex
cision of the displaced bone was required. Dr. Nancrcde has met with a 
forward subluxtttion of the scaphoid. 

Hands.-The lilclacwpal Bones, especially those of the thumb1 index and 
middle finger, may be dislocated upon the carpus, the two latter bones back
wards, and the metacarpal of the thumb either backwards or forwards. 
Reduction is effected b)· extension and pressure, the band being afterwards 
secured to a straight splint with compresses. 

The Fingers may be di~located at the metacnrpo-phalangeal, or, more 
rarely, at the inter-phalangeal joints. The proximal ]Jhalanx of the thumb 

Frn.149. 
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Lcvis 0sins1rume11tappliedtothefirstlinger. 

is not uufrequently dislocated backwards, reduction being sometimes very 
difficult, owing, probably, to the head of the metacarpal bone being taught 
either between the lateral ligaments or between the heads oft he flexor brevis 
mm'.ic-le, or, according to Farabeuf, to the interposition of the rxtcrnal :iCSa
moid bone. In the freatment of these luxntions, extension may he made with 
the ordinary tloYe·hitch, or with Dr. Levis's ingeniuus apparatus, or with the 
"Indian puzzlc,1' a::; recommended by Prof: Hamilton nnd other~. A better 
plan, perhaps, is that practised by 

0

Prof. Crosby, which consist!"., according 
to Gro!"s, "in pushing the phalanx back until it stands perpcnclic:ularly on 
the metacarpal bone, when, by strong prc~::-ure agaimst its ba~e, from behind 
forward::;, it is rt!nclily carried by flexion into its naturnl position." In ex
treme cases subcutaneous division of the resi!:'ting ligaments or muscle~ may 
possibly be required. Porward lu:ration of the thumb io more rnrcly met 
with than the injury l:i!->t described, and is to be reduced by forcibly flexing 
the thumb into the palm of the hand. Dit:ilocations of the second phalanx 
of the thumb, or of the second or third phalnnge~ of the fingers, may be re
duced by simpll" extension and pressure, made with the surgeon's hands, or, 
if more force be required, with the apparatus of Dr. Levis. 

Dislocations of the Hip.-The subject of dislocation of' the hip has been 
most nbly invcstiga.ted by Prof. Bigelow, of Boston, of whose excellent 
monograph on the subject I shaJI not he~itatc to make free use in the fol
lowing pages. To under:stand the pathology of the!'e <lb;locatiom:.1 and the 
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mechnni~m of their reduction, it IB necessary to turn for n few minutes to 
con...;i<ler the anatomy of the joint, and especially of that portion of the cap
sule whi<!h is known as the ilio-fomoral ligament, or ligament of Bertin, and 
fur which Bigelow propose::; the name of•· V ligament." This ligament" is 
more or Jc...;:; a<lhcrcnt to the acetabuhtr prominence and to the neck of the 
femur; but it will be found, upon examination1 to take its origin from the 
anterior inforior spinous proce.::'5 of the ilium, pa::'Sing downward to the front 
of the fomur, to be inserted fan-shaped into nearly the whole of the obl ique 
'spir:ll' line whith connects the two trochanters in front-being about half 

F1a. 1()0. 
an inch wide at it.-5 upper or iliac 
origin , and but little Je:;s than 
two inches and a half wide at 

FIG. 151. 

Backward di~locatio11 or hip, external ap. 

its fan-like femoral insertion. 

ili:~~~!~~~::::~t'.~~:~g:::~:~;~
1

:r~i~.k~;7~6:~,~ ~!.~·~r/!c/1~al ~~:~1i~~~~~~n~1t:~~~~ 
in~ertcd into the upper extremity of the anterior inter-trochauterie line, 
nud the other into the lower part of the !:ame line, about hnlf an inch in 
front of' the t;ma.11 trochanter." Both of these di,,ergent branches remain 
unrupturcd in the ordinary dislocations of the hip, and their attachments 
mu:;t be borne in mind in attempting reduction of the various forms of dis
placement. 

The hcacl of' the fomur may be dislocated in almost any direction; but 
there arc three forms of luxation "·hich occur so much oftener than the 
other:; :\-; to be usually classed as 1·egular dislocation.~, the ot her varieties 
bein~ c:1lled frrrgulrll' or mwmalous. The regular dislocntious are-11 back
ward,.,,· 2, down ward.'i; and 3, upwards. 

1. The Di·dof'ntion Bm:l.:ww·d.'<, or Ilio-scialic liltxation, f)l'f'SC'nts two prin
cipal varieties, viz., up11 1(1td . ., ancl backwrtrd.~ or on the dorsum ilii, and back
ward . ., only, the disloC'ation into the iscbiat ic notch of Hir Astley Cooper1 or, 
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which is a better name, dorsal below the tendon (of' the obturator internusl, 
according to Prof. Bigelow. These two forms of luxation, takl'n together, 
probably embrace more than three-fourths of the whole numb<'r of cases, 
Prnf. Hamilton having found that of 10-l cases, 55 were on the dorsum ilii, 
and 28 into the bchiatic notch. The::;e injurie:s wmally rc~ult from indirect 
violence: thus, the di:<Jocation on the dorsum may he cam•ccl by any force 
which produces great adduction, or adduction with ill\·ersion, the head of the 
bone being driven at the same time upwards and backwnrds. A fall on the 
outside of the knee, or on the foot, while the limb is adductrd,1 or a severe 
blow on the pelvis, while the body is bent forwards, may cat:h in turn be a 
cause of this dislocation. The etiology of the ischiatic form of luxation is 
much the same1 except that•it is more apt to occur when the thigh is flexed 
at a right angle upon the body, the force then driving the hc>ud of the bone 
more d il'ectly backwards, than backwards and upwards. T he symptoms of 
these forms of dislocation are usually well marked. There is ,'(horlcning of 
the affected limb, varying from about half an inch in the di:-;location below 
the tendon, to one, two, or even three inches in that on the dorsum ilii. In 
the fir::o:.t·namcd variety, the shortening, is, ·as pointed out by Allis, much more 
apparent when the limbs are flexed to a right angle than when they are 
extended. In1.Jcnsion i:s present in both varietiefi\, though most marked in the 
ordinary dorsal luxation. The hip itself is altered in Hhape, the trochanter 
being unduly prominent, and thrown forwards, while the head of the femur 
can often be felt rotating in its abnormal position. The a:r:i.1$ of the limb is 
distorted, the thigh of the affected side cro:::sing the other at its lower third 
in the dorsnl di:.location, and just above the knee in the ischiutic Yariety ;1 

in the former case the foot of the affected Jimb re5ts on the instep of the 
sound side; in the latter, upon the ball of the great toe. 

The diagnosi8 has to be made from sprain and from fracture. From .~rain1 
the case can be distinguished by careful examination and measurement, the 
patient being etherized so as to obviate spasmodic muscular resistance. If 
the limb can be readily everted, the case is not one of luxation. From ordi
nary non·impactrd .fractw·e, a dislocation can be distinguished by the fact 
that in the former there is mobility, crepitus, and evcuion; in the latter, im· 
mobility1 no crepitus, and inversion. From the rare cnses of impacted frac
ture with im;ersion, the diagnosis is more difficult, but may be made by ob
serving that in such cases the trochanter is flattened, and the head of the 
bone still rotates in the socket, while in dislocation the trochanter is uuduly 
prominent, nnd the head of the bone can be felt beneath the gluteal muscles. 
A convenient mode of measurement, which bears the name of Nelaton, con
si~ts in drawing a line from the anterior iliac spine to the tuber ischi i ; in a 
normal limb, the trochunter lies immediately below this line, but in any case 
of di:::ilocation will be of course displaced in one or another direction. 

Reduction of Backwatd Di.crlocations.-The cap~ular ligament is usually 
widely lacerated in these injuries, except at its anterior part, where it is rein· 
forced by what has already been described as the Y ligament. The liga
mentum terc:::i, nlso1 is usual1y, though not nece:::sarily, torn in these disloca· 

1 Fnbbri, Coote1 nod II. :llorris teach that all dislocations of the hip occur while 
the limb i!I abducted, the downward luxation being the primary, and the others con· 
secuth·e disphtcements; this is, however, denied by F. S. E"c, of St. Bartholomew's 
Flo!=lpital. 

2 According to Bigclow1 in the ischiatic variety (dorsal below the tendon), the axis 
of the luxnted limb is more changed than in the~ordinary dorsal variety, crossing the 
sound limb sometimes at a point as high as the middle of the thigh The fact appears 
to be that the distortion varies according to the position of the bend of the bone at 
the moment of examination 1 these \'8.rieties of dislocntion being readily interchange
able, and the exact position of the bone differing in clifferentcascs. 
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lion.... The nttarhments of the V ligament are such that extension in the line 
of the nxis of the body tan only effect reduction by violent Etretching or 
rupture of that ligament; hence, the first step in any rational method of 
treatment, con!-'bits in flexing the thigh upon the pelvis, .~o a.g to relax the i[fo. 
frmoral or V ligament. The acknowledged difficulty which attends reduction 
of the i~chiatic variety of this luxation is due (as shown by Bigelow), not to 
the head of the bone being lodged in the sciatic notch, but to its being fixed 
behind and below the tendon of the obturator intern us muscle, which separates 
it from the acetabulum 1 and which renders reduction by extension in the line 
of the body almost impos.!Sible. By flexing the thigh On the pelvis, the head 
of the fomur is unlocked from the grasp of the obturator tendon, and the 
luxation is then as easily nducible as one on the dorsum ilii; or, in case of 
difficulty, the limb may be flexed over a pad placed as a fulcrum, in the 

FI0.152. 

Backwarddislocation;re<luc1ionbyro1ation; thelimbhas beenflexcdandab<luc1ed,anditrem;unsonly 
toevertil,andrendertheo11tcrbranchof theYligamenttenscby rotation. (81G111.0w.) 

groin 1 as a<h·i~ccl by Dr. Hutton . The V ligament being relaxed by flexing 
the thigh on the pelvis, the dislocation may be occasioually reduced by sim· 
ply lifting or pushing the head of the thigh·bone into the socket, the rent in 
the capsular ligament being, if necessary, enlarged by circumclucting the 
flexed thigh across the abdomen, an<l thus making the head of the bone 
sweep across the posterior aspect of the capsule. It will mmally be better, 
however, to employ manipulation (see page 277), which, though practised 
empiri(•ally in the~c ca~es for a great many years previously, was first reduced 
to a system by Drs. Nathan Smith, of New Haven, and Reid, of Rochester. 
In the form of di location now under consideration, the manipulation neces· 
sary for reduction con~diitS (1) in flexing the leg upon the thigh ( to gain 
leverngc), and the thigh upon the pelvis (to relax the Y ligament, and, in 
the case of' nn i:-ithintic luxation, to disengage the head of the femur from 
the obturator tendon); (2) in abducting and at the same time rotating out. 
wards the thigh in a broad sweep across the abdomen i and (3) in finally 
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bringing down the limb into its natural pO!:iition. The process, in fact, em
braces the three motions of flexion, outward circumduction, and outward 
rotation. The mechanism of this mode of reduction is that, by the abduc
tion and rotation, the outer branch of the V ligament i:<i made to;, ind around 
the neck of the femur, thus constitut ing n sli<ling fulcrum by means of which 
the head of the bone is lifted into the acetabulum. 

In executing this maureuvre, care mu!->t be taken not to flex the thigh too 
much, or the Y ligament will be unduly relaxed, and the effort at reduction 
will fail; and not to abduct the limb too widel_r,nr the po:stcrior part of the 
capsule will be unnecessarily torn, and the head of the hone may slip below 
the socket on to the thyroid foramen; 1 the angle of extreme Hexion should 
be from 50° to 60°, and that of extreme abduction from 130° to 1-10°. The 
first mi.stake (that of undue flexiou) is readily remedied, by repeat ing the 

Fro. 154. 

Reduction of downward dislocation, by rotation and inward 
circumduction. (BIGELOW. ) 

:.~~~~ti~ ':~~~::a~·},i~,t~~n~~:·~i~~ 11~bdcu:.f~~~c~~d Jff~o t~~~n~~1ib:l~~h!~c~~~ 
head of the bone will u::;ually slip readily into its socket. 

2. Dislocation of the Hea·d of the Fe1imr Dow1w.•cud.'{, or downwards and 
forwards into the '1.1hyroicl Foramen, is produced by the application of force 
while the thigh is in a position of abduction, or by a blow on the back of 
the pelvis while the body is bent and the lep:s widely apart. The capsular 
ligament is extensively tom, particularly at its inner and hack parts1 the 
round ligament being a lso ruptured, and the head Mthc bone lodging ustrnlly 
on the external obturator muscle, over the thyroid forumen. The frljmptoms 

1 This accident is said by Dr. l~rskine :..\la~on, of New York, to occur only when 
there has been rupture of the obturatorinternus muscle. 



DISLOCATIONS OF TIIE IIIP. 297 

of this di81ocntion are very apparent: there is commonly an elongation of 
from half an inch to two inches, though, according to Rivington, there may 
be no lengthening, or even slight shortening; there is abcluctionj the leg is 
advnnced, and the fOut straight or slightly everted; the trochanter is cle
prt."Med, and, in a thin person, the head of the bone may be felt in its abnormal 
situation. 

Reduction i~ effCcted by a procei:s exactly the reverse of that recommended 

f~~~h~ 1~1~~~~·J~~·~l~i~1~0~'\;~~1~:i ~nt~f ~b~z:~~101~1,1 ~i11:nb~~fcfu~~~~f~n3c~ ~:~~~:d ti~~ 
wurd8 1 in a broad ~\Yeep acrmss the abdomen (Fig. 15-l), the inner branch of 
the Y ligament being in this ease the sliding fUlcrum by which the bone is 
lilted into its socket. Care mu:;t be taken, in this manreune1 to amid cx
ces. .. ive Hexion, and cxcci;;sivc adduction, which would throw the hend of the 
bone past the acetabulum 1 on to the clor::ium ilii. The mnnipulntion may be 
sometimes nssisted by drawing the upper part of the thigh outwards with n 
towel. 

Fro.155. 

Application of tht: rope windlass, for backward di~l cation. 

:3. n~~localion l'}J1vard8, 01' upwards and forwarc!H 011 the Pubi.tl, usually re
sults from iuclircc·t violence, such as falliu~ ou the foot while the leg is 
stretched hackw:ud:o:, or stepping into a hole while walking, thr foot being 
al'J'e:;ted while the body goes forwards.; it may ali::o result from a blm1 or foll 
on the pelvis. In thi::i luxatioo, the head of the fomur rests on or nbove the 
pubi:::, being c·losely emhracecl by the inner braneh of the Y ligament. The 
symptom.~ are ~hortcn iug, abduttion, ~rent e\'er~ion, sli~ht flcxion (or, more 
rnrely, exten~i on , "ith great depression of' the trochante1\ and prominence 
of the head of' the bone, which may be folt OYCr the body of the pubis, and 
ou~ide of the fr'mornl \"(':-;-;cl:-;. The cliagno.si.'f from fn1cture i ~ made by ob
serving the :lhl'lcncc of crcpitus, the immobility, the impoi:-:::ibiliry, or at least 
grent difficulty. of in n·rting the limb, and the presence of the head of the 
bone in its nrw po:-ition. 

Redu.dion may he :1rcomplished, according to Prof. Bigelow, "by much 

1 Dr. ~larkoe, in one ct1S<', succeeded in reducing- a thyroid 111xat1on by 01d11:m·d 1·0-
taliMi (usin/.(', therefore, the outer brunch of the Y ligtlmcnt ll'i a fulcrum), inward 
rotation having predously thrown the head of the bone on to the i:cii\tic notch, from 
which it was imnH'dintely rf'turncd to its primitive position ; as remarked by Prof. 
Bigc>low, um·nrd rotation with less extreme flexion would, probably, have SllCcceded 
inthofirstinstance. 
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the same method as in the thyroid dislocation, except that in the pubic luxa
tion the flexed limb ::.hould be carried across the sound thig-h at a higher 
point. Firi;t, semi-flex the thigh, to relax the Y ligament, at the same time 
drawing the head of the bone clown from the pubis. Then :-emi-abcluct and 
rotate inward 1 to disengage the bone completely. Lastly, while rotating in
ward and still drawing on the thigh, carry the knee inward and downward 
to its place by the side of' its follow. As in the thyroid luxation, this ma
nreuvre guides the head of the bone to its~socket by a rotation which winds 

up and shortens the ligament, 
enabling the operator, by de
prcsi::iug the knee, to pry the 
head of the bone into its pln.ce." 
As in the case of the thyroid 
luxation, this manipulation may 
be assisted by drawing the flexed 
groin directly outwards with a 
towel. Dr. M. II. Henry has 
reported a case of pubic dislo
cation iu which reduction was 
succe~sfully accomplished after 
twcnty-!'.;ix <hiys. 

I cnn te:stify, from my own 
experience, to the facility with 
which recent dislocations may be 
reduced by the methods above 
described, and believe, with Prof. 
Bigelow, that the period is not 
far distant "when longitudinal 
extension by pulleys to reduce a 
recent hip luxation will be un
heard of." As1 therefore, I can
not recommend the use of pulleys 
in these cases, 1 forbear to de
i;;cribe t heir application. Illus
trations are, howcver1 given to 
show the positions in which the 
pulleys may be applied, and the 
directions in which extension is 

di:i~~:~i::~ d~s~:c,:~::~~)roiquet, applied for downward ~f t~pl~~~:'tii~:l~)~~C~~~~~~ {~rtri: 
teachings of Sir Astley Cooper 

and other standard authorities (Figs. 155, 1.J6, 157). 
Beside the three reqular forms of dislocation which haYe been above de

scribed, there are various anomalous forms, as (1) directly ·upwards (usually 
consecutive upon the pubic dislocation), (2) directly downu•<trd.ir, between the 
sciatic notch and the thyroid foramen, (3) downwards and backwards on 
lo the body of the i.>irhium, (-l) downwards and backuxirds into the le.>i.~er sciati.e 
notch, and (.5) dowmvards, inwards, and forwards into the perineum. These 
various forms of downward dislocation may be either primitive or consecu
tive upon the ordinary thyroid variety. In these irregular forms of dislo
cation, there is usually great laceration of the capsular ligament, with, in 
some cases, rupture of the external branch, or even both branches of the Y 
ligament. Reduction may usually be effected by simply flexing the thigh, 
and then lifting and pushing the displnced bone in the direction of its socket; 
or the luxatiou may be converted into one of the "regular " varieties, when 
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manipulation ran be applied according to the methods already described. 
Di::;locaLiorn; of both hips have been observed by Gibson, ·w. Cooper, Boisuot, 
and Crawford. 

Fm.157. 

Modeofreducingupwarddislocationwithpulleys. 

Jn case~ of' old di.~location of the hip, greater force may be sometimes r<'
'Jllired than ran be applied by the surgeon's una ided hands, and under such 
circumstances the apparatus 
recommended by Prof. Bige- F10. 168. 
low for cf!Ccting <mgulm· ex
lcn.sion may be usefully em
ployed, as was done in a case 
which I saw with Dr. II. R. 
Wharton, of this city. The 
cliffic.:ultv, however1 in these 
case...;, w·ill be often found to 
be not so much in e.ff'ecting, 
as in maintaining reduction, 
owing to the structural 

~~~1~i~h;~~~i~~c1°f1~~~ ~f· ~:~: 
fCmur. To meet th is diffi
culty, Prof: Bigelow suggests 
that the limb should be fixed 
in the po:-:ition in which re
duction was effoctecl, unti l 
the socket has become again 
excavated by ab5orption; the 
same plan shou Id be adopted 
in case:i of recent luxation, 
in which there is auy ten
dency to reproduction ·of the 
deformity after reduction. 
l\facCormac rC'ports a case of 
old di:o:.location of the hip sue- An1tul:tr extension, in reduc1ion of old disloc:uions of 1hc hip. 

cessfully treated by excision. (B1G.11.Low.) 

The complication of dislo-
cation of the hip with fracture of the thigh 1 should be met by applying6rm 
splint...;, or Jlige low's 11 angu lar extension" apparatm=, before attempting 
manipulation. Should fracture occur during the cflbrt to reduce an old 
dislocation, the attempts nt reduction should be at once abnndoned, but ad
vantage might be taken of the nccident to obtain union in such a position as 
would diminish the deformity of the limb. 

After reduction of n. hip dislocation, it is usually sufficient to tie the knees 
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together with a few turns of a bandage, keeping the patient in bed for a 
week or ten clays. An unreduced dislocation, especially of the ischiatic 
variety, allow:;, after a time, much more use of the limb than would at fir:ot 
be :supposed po~:;ible. 

A.u~thcsia is a lmost always required for the re<luction of hip disloeations 
in adults, though in ca.ises of chi ldren, or of very feeble persons, it may often 
be dispensed with. 

Dislocations of the Patella.-The pateJla may be dislocated out\rn.rd;;;, 
inwards, 01· upwardis, or it may be rotated upon its own axis, constituting 
the vertical lu xation of l\falgaigne. These accidents may result from mtL'l· 

cular action, or from direct \'iolence. The Outward DiRlocation is the rno:;t 
common, and may be either partial or complete; it may be recognized by 
the undue prominenC'c of the inner coudyle, and by th.e patella being felt 
in its new position; the limb is usually slightly flexed. R eclttclion is etfocted 
by extend ing the leg on the thigh, and fl ex ing the latter on the pelvis, so as 
to relax the quadricep::; fomor is muscle, when the patella can be easily pushed 
back into its proper place; Ilamjlton directs that thc> pat ient should be in a 
sitting posture, the surgeon ~itting or standing in front of him, and raising 
the affected leg upon his own shoulder. If this manceuvrc fail, reduction 
may be accornpli,.,hed by alternately flexing and extending the knee, while 
la tera l pre~.:;ure i:; !'imultancously made upon the patella . Di.'5locati n In
wm·d.~ i~ very !-<eldom met with; its symptoms. and treatment are (nmtati~ 
11utlfuuli.~) the same a:; tho~e of the outward variety. 

1JiRlocr1tion of the Patella, on its Axis is produced by the same causes as 
lateral dislocation, of which, indeed, it may be looked upon as an aggraYutecl 
form i either edg:c of the p:1tella may project anteriorly, or the bone may be 
entirely revcr~ed, l'O that its posterior surface is in front. The leg i:; usually 
fully extended, more rarely sl ight ly flexed; the prom inc>nce of' the patella is 
so marked ns to rtnder any mistake in diagnosis almo~t i mpos~ible. Reduc
tion may commonly be cffocted, as in ca!Ses of lateral <iis location, by direct 
pre~sure, a ided by a lternate Hexion and extension. A case is recorded by 
,V. F. 1\larsh Jackison, in which, after the failure of other methods, reduc
tion wm-: readily effoctc>d by simp ly pushing up the displaced bone. It has 
been proposed to divide the ligamentum patell re a nd tendon of the quadri
ceps extensor muscle, with a view of facilitating reduct ion in tlm;e case:.:., but 
the operat ion docs not appear to have been productive of any marked bene
fit, while in one case it caused fotal suppuration. Di .... {oration Upmmls can 
only result from rupture of the ligamenturu patell::c; the t reatment would 
be the same as for fracture of the patella itse lf'. 

Dislocations of the Knee.-The H ead of the Tibia may be dislocated to 
either 'lide 1 foru•m·d~1 backwards, or in an intermediate direction, a:; back
ward.<J and outward.'i, etc. These accidents mav result from direct or from 
indirect Yiolencc, such as twisting- the thip.-h upOn the leg by stepping into a. 
hole while walking. The latent/ dislocations are nlway:o; incomplete, while 
the antero-posterior luxatiom; ma.v be either complete or partial. The symp
tom8 of thc:-;e injuries are very ohYious; the complete luxations are usually 
accompanied with 1'horten ing. Reduction may he cflCctecl hy forced ff cxion 
of the knee, with direct prei:.sure, aided by rock ing moYeme1lJ_s1 to which, if 
there be shortening, cxtcn1' iou and cou nter-extension may be u~cfully added. 
The antero-po:-i.tcrior luxntiorn;, if com plete, are apt to be attended with seri
ous injury to the poplitcal vessels and nerves. a complication \\hich may re
quire amputat ion. After reduct ion, the limb ~houl<l he pl aced at rest in a 
long f'rncture-box, or on a suitable spl int, until the subsidence of' all inflam-
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rnntion of the joint, the part being afterwards protected from sudden motion 
by thC' u:-;e of an cl:i.stic knee-cap or firm bandage. Compound Di.'llocation 
~( the ](nee i:' usually a case for amputation. 

Di.~toMlion of lhr Semilwwr Gatti/ages, or I nternal Demngemenl q.f tlie 
K1tee.joint (Sublu:crllio1t of the K nee) 1 consi~ts, accord ing to Erieh::ien, in the 
f:emiluuar cartilngE.-s i"l ipping either forwards or backwards from beneath 
the con1lvle;-; of the femur, sn that the latter come in direct contact with the 
:i.rticuhuw l:'urfacc of the tihia, pinch in~ the folds of synovial membr:rnc; most 
authorities, hmH•ver, tead1 that in this accident the cartilagc.-s thern~rlves 
become we1lgcd hetwern the articulating surfaces, i11 ~uch a way :i.s to impede 
the mot i nn ~ of t he joint, and gi\·e rise to the sicken in~ pain wh ich charac
terizes the iujury. The accident is usually caused by twisting the knee, or by 
tripping over a stone or other ob::;taclc in walking, thoug-h it hns occu rred 
from sim pl y turning in bed. The symptoms are inability to walk, or even 
to cxt('nd the li111 b, intense pain, and rapid swelling of the joint. R eduction 
i;; cf!Cded by alternately flexi ng and extending the knee, combining these 
movcmenti; with slight tw i1it ing and rock ing of the joint. As the process is 
painful, ether may appropriately be used in these cases. Aft.er reduction, 
the patient should wear an elast ic knee-cap, to prevent recurrence of the 
disp l:Lcement. 

Di.11location of the IIead o.f the Fibula is a very unusual accident, except as 
a complication of more ser ious inj uries of the knee. The displacement may 
be either forwards or backwards, and the subcutaneous position of the bone 
renders the diagnosis easy. Reduction may he effected by extension and 
direct pressure, or by pressure while the leg is flexed upon the thi~h, and a 
compre!:'S and u. bandage should be subsequently applied to keep the bone 
in pince. 

Dislocations of the Ankle.-These injuries are described by R.ir Astley 
Cooper, Malgaigne, and Ilnm il ton, as dil)/ocalions o.f the lou•er encl o.f the tibia: 
I think, howc\·er, that it iR helter to speak of them, with Boyer and others, 
ns diiilocations o.f the foot upon the bone.9 of the leg. The dii:.placement occurs 
b<.'twet'n the upper articulating surface of the m;tragn lus and thof'c of the 
tihia and fibula, and the foot may be dislocated forwardR, bacl-uw·ds, to either 
side, or, as io a ca:-c mentioned by Druitt, directly upn•ard/j between the 
bones of the leg". The lateral luxations are usual!~' attended with fracture 
of one or both malkoli , the outu:ard dislocation being sometimCii additionally 
cmnplicatcd by fratturc of the outer edge of the tihia in to the joint, a cir
cum~tancc whith, :ls pointed out by Hamihon 1 may render reduction impos
!:'ible. The backwf1rcl cli:i.locatioo is u:sually accompanied with fracture of 
the libula, nnd sometimes of the tibia as well. The fonvanl dislocation is 
verr rare, U!'.111tllr attended "ith fractu re, and, according to R. " r· f-lm ith, 
alw.ays incomplN:e. These injuries may result from either direct or indirect 
viok·nce, the particular form of the displn.eement depending upon the posi
tion of the foot at the moment at which the accident occurs. The ante ro
posterior lu xation:; ean he easily recognized by the cha racter i ~t i c deformity, 
the foot bring lengthened in the forward 1 and shortened in the backward, 
dislocation. True lateral luxation is a less frequent n('cident than is gener
ally H1pp11:"C'd, the m:tjority of the cases which arc ca.lied dhdoeation, being 
rc:i.l ly in ~tanct's merely of rotation of the astragalus, without actual separa
tion of that bone from the articulating surfaces of the tibia and fibula. 
R eduction may be com monl y cffocted in any of these rnricties of luxatioo, 
by simple traction (the leg being fl exed on the thigh ), ('O mbined with direct 
pr(l~sure, and fl rxion and rotation of the ankle in various directions, accord
ing to the nature of the displacement i section of the tendo Achillis may 
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occasionally be required . After reduction, the limh ~hould be placed in a 
fracture~box with suitable compresses, or on a Dupuytreo'8 splint, until 
recovery is complete. 

Compo'llnd Di.~loeation of the .Ankle is a \"ery serious accident, and usually 
requires amputation, particularly when complicated with fracture, though in 
suitable cases an attempt may be made to save the limb by ~awing off the 
projecting ends of the tibia and fibula. I have once succeeded in effecting a 
cure without operation, by the continuous employment of irrigation. 

Dislocations of the Tarsus.-The Astragalt1JJ may be dislocated at once 
from the bones of the leg and from the other tarsal bones, and may be thru:St 
backwards (when it project.-; beneath the tendo Achillis), .forwards and out
ward!f, or .forwards a,nd inwards. These injuries result from falls upon the 
foot, the particular form of the Jisplacemcnt depending upo11 the po!<.ition 
of the foot as regards ffexion, abduction, etc., at the moment at which the 
accident occurs. fn the .fo1·ward dislocation, the leg is ,'4t01·tened, the astrag· 
al us prqject::; in front of one or the other malleolus, and the foot is somewhat 
extended and twisted to the opposite side. In the backward luxation, which 
occur::; Jeai;:t often, the foot is in a state of extreme Hexion, and the heel is 
elongated while the instep is shortened. Reduction ~houlcl be attempted by 
making firm traction (the leg being flexed upon the thigh ), and rotating 
and twi:-ting the foot in the opposite direction to that in which it is found, 
while firm pressure is made upon the projecting astragalus. Subcutaneous 
division of the tendo Achillis has been found a useful acljll\·ant in cases of 
forward displacement, and in a case of great difficulty Desault's plan of 
d.i,·iding the attachments of the astragalus itself might be tried, as has been 
succe~:5folly done by Fitzgerald, an Australian surgeon, in a case of fiye 
month:5' :-;tanding; or the surgeon might resort at once to excision. I should, 
however, prcfor, iu :t case of irreducible, !Simple di8localion, to temporize, as 

~~~~'.~~~~i; s~iikf1~1~~~1~~·~c~1~ '~C:~;~'~t~g r:~~!!.0~ ~1f~~~~~.;!~e ~B:c~v~o;;{1dI;. 
location of the astragalus is usually irreducible, the patient notwithstanding 
recovering with a Yery useful foot. In a case of compound dislocation, it 
would be proper (un less reduction were readily accomplished) to excise the 
astragalus at once, or to amputate, if the concomitant injuries were so severe 
as to forbid excision. 

Other Dislocations of Tw·fial Bones are described, as of the calcanewn and 
scaphoicl upon the astragalus, which remains in place below the arch of the 
malleoli (suba8ltagaloid dislocation of l\Ialgaigue); of the calcaneton upon 
the astragalus and cuboid, or upon the astragalus alone; of the scaplwid and 
cuboid upon the ca leis and astragalus; or of the cuboid, scaplwid, or cunei· 
form bones, ~cparatel.r or together. 

Red1tction in thc:;e cases may usual1y be accomplished by pressure and 
traction in di~ereut directions, according to the uature of the particular dis· 
placemen_t. Forward exten.~ion ( that is, at a right angle to the leg) is ad· 
vised by II. L ee a_nd Pick in the subastragaloid variety. Even if reduc· 
tion cannot be efiCcted, the limb will often be serviceable in spite of the 
deformity. 

Dislocations of the Metatarsus and Toes are of rare occurrence except 
as the result of great violence, when amputation will often be required. ln 
cases of simple dislocation, reduction may usually be effected simply by 
traction and direct prcs:;ure, the parts being afterwards fixed with suitable 
splints and bandages. 
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CHAPTER XIY. 

EFFECTS OF HEAT A~D COLD. 

BURNS AND SCALDS. 

A Burn i~ usually defined as the disorganizing or destructive effect of the 
applicat ion of dry heat or flame, a Scald being considered as the correspond
ing effCct of the application of a hot liquid, and it is often said that these two 
forms of injury may be distingui::.hed by the fact that a. b'l.lrn singes the cuta
neous hairs, which arc, on the other hand, uninjured by a scald. It is e\'i
dcnt., however, that though th i8 distinction answers well cnoufrh for the 
burn:; and scalds rnct with in every-day life, it is not strictly correct; for, in 
runny cm•es, the two injuries arc combined (boiling oil may be at the ::.ame • 
time burning oil), and some of the most dc::;tructive burn.<s are produced by 
hot liquicl::.-such as molten lead or iron. Again, the injuries produced by 
caustic acids or alkalies a rc essentially bm·ns, whether the agent be applied 
in a liquid or in a solid form. 

Effects of Burns and Scalds.-The effects of these injuries nre both local 
and constitutional. The Local Effects vary according to the temperature of 
the body which inflicts the injury, and the length of time during which its 
application is continued. Thus a momentary contact with flame will pro
duce a le:5s degree of disorganization than prolonged contact with a substance 
the temperature of which mny be much lower. Dupuytrcn di\'ided burns 
into six clas.'!es or degrees, according to the extent of injury inflicted; and 
this classifi('ation, which is in some respects convenient, is still adopted by 
most surgeons. The first class embraces cases of very ::.uperficial burn, marke<l 
by redness, nod followed by dcsquamation of the cuticle. In the second class 
the injury extends more deeply, and is followed by the formation of nun1cr
ous vesicles nncl bullro. In the third class the whole depth of the skin is 
involved, and is thrown off in the form of thin superficial sloughs. In the 
fourth cla~s the destructive effCet reaches the subcut:rneous nrcolor tissue, the 
8lough8 are firmer and clccpcr, and, on separating, leave granulating ulcers. 
In the fifth class the deeper-seated structure8, muscles, tendons, etc., are 
affected; while in the si.tth class of burns, all the constituents of the part, 
induding the hones, are involved in destruction. The various changes which 
take place in a part that is burnt, are those that have already been fully 
de:-:cribcd in the chapter on InfJammntion, and the proces:;es of grrmulation, 
cicatrization, etc., by which repair is accomplished in these cases, are the 
same as in solutions of continuity from any other cause. 

The Con,1?titutional h]f"ects of burns yary according to the degree of the burn 
and the e.rte11t of 8itrface involved. In almost all cases, the constitutional 
symptoms may he divided into three stages, viz., that of depression, that of 
reaction, and that of exhaustion. The st.age of depre:;:sion is particularly 
well marked in cases of extensiiie burn, eyen though the depth of the injury 
be not very great. l\fauy patients die in this stage, either from shock alone, 
or from this in combination with other causes, such as intense pain, or sup
preS:Sion of the physiological action of the skin. Thus, of ten patients re
ceived into the Pennsylvania Hospital from a fire at the Continental Theatre, 
in September, 1861, six died within twenty-four hours, some without any 
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reaction, and others having reacted Yery imperfectly. The l'econd stage is 
marked by the occurrence of inflammator~· fever, accompanied often by \·io
lent traumatic delirium; the duration of this stuge is mmally from the second 
to the tenth or twelfth day, and during this period death mny occur from 
internal conge:;tion, or from inflammation of' the brain, air-pa:o.:"U,!;!C'S, or ali
mentary canal; the locality of the burn influences the> ~eat of thc:::c secondary 
complications, a bum of the chest being followed by bronchitis or pnc:t11uonia1 

while one of the abdumen is more apt to cau~e inflnmmation of the bowels or 
peritoneum. A peculiar aud very grave complication of tbii:.; t:-tnge, which has 
been particularly in:sistcd on by Long and Curling, i-::. 1m:forati11g ulcer of tlie 
d'uodenum. This, according to Curling, results from the irritation clue to the 
vicarious action of Brunner's glands in attemptin~ to replace the deficient 
action of the skin, but, according to Feltz and 'Vertheim, is, in common with 
the other visceral complications of burns, directly traceable to the occurrence 
of capillary embolism. The duodenal ul cer usually proves fatal either from 
hemorrhage, or by perforating the abdominal cavity, and thus giving rise to 
peritonitis. In the third stage of burn, the patient is in the cond ition of one 
suffering from profuse suppuration and wide-sp1·ead ulceration," ithout re-

• gard to the particular cause of the injury; death may occu r from simple 
exhaustion, from secondary visceral degeneration (probably of the so-cal1 ed 
amyloid or a lbuminoid variety), or from pyremia. According to Ponfick and 
Lesser, one of the chief causes of death, in cases of severe burn, is djsin
tegration of the red blood-curpuscles, with secondary parenchymatous in
flammation of the kidneys, and ur;:cmic poisoning. 

Symptoms.-The Local Symptom.r; of burns are those of inflammation of 
the tis:;ue affected, without regard to the cause. The inten~ity of the inflam
matory procei:s varies in different cases, and in different parts of the body in 
the same case, so that we generally find the first four, and sometimes all, of 
Dupuytren's degrees of burn in the same indi vidual. The Constitutional 
Symptom.~ vary according to the stage, as well as the extent and severity of 
the burn. The most prominent symptom in the fir:-;t stafre is a.feeling of 
intense cold, resulting, probably, in part, from direct injury to the cutaneous 
nerves, and, partly, from the accumulation of blood in the central organs of 
the body. The patient shivers, and complains of chill iness, the temperature 
of the surfatc is depressed, the features pinched, and the whole body in a 
state of partial collapse. "'With the development of the second stage, tltirst 
becomes the most distressing symptom; there is an insatiable craving for 
liquid~, which arc rejected by vomiting as soon as they are swallowed. The 
patient i~ uow very restless and feverish, and tosses off the bedclothes, which, 
during the first stage, could not be too closely applied. In the third stage, 
the symptoms are those of exhaustion and debility; the patient does not suffer 
much pnin, except from t.he necessary exposure of dressing, unl~s the burns 
arc so placed as to be subjected to pressure. Troublesome cough and profuse 
diarrhccaareoften the most ::mnoying compl ications in this btag~ of the injury. 

Prognosis.-The prognosis1 in any case of burn, depends chiefly upon the 
extent of surface involved: as a rule, it may be said that if one-half of the 
cutaneous surface be affected, no matter how slightly, the case will probably 
terminate fatally. Even if one-thi1·d1 or one-fourth of the surface be burnt, 
the prognosis should be very guarded. Another point to be considered is 
the locality of' the injury i a burn upon the trunk is more serious than one 
of similar extent upon the extremities. The depth of a burn is of less prog· 

:~~!~ ~'~,~ fi~~t~:~~el !~1~~ ~~s i ~x~~: t~~~l\~a:~~~e;~~ITf~~s ~:~ ~~11~~~~ 1~~ip~~~~o~~ 
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There i:-i a popular idea that patients who are burnt oft.en die from inhaling 
jlr11ni;; il i:;, perhaps, ~carcely nec~sar.v to say that 8uch an occurrence is 
irupu:-:-oiblc; death, huwe\·er, may occur from asphyxia (from the pn.·:-oenceof 
smoke and noxious gahes), or po~i<ibly from the flume entering the mouth, 
thu:-i inducing rapid mlcnw .. of the glottis, and consequent !;uffocation. Hot 
sle11m may be inhaled (as is sometimes done by children from the ~pouts of 
tca-kt!ttlcs), when death ensues from inflammation of the air-pa,.~age~ . 

The older writer:; :;poke of critical day.-; in cases of burn, and the third 
and tenth days were e.!:ipccially RO regarded. According to l\lr. Holmes, 
however (and this corresponds with my own experience), most dcath.!:i from 
burn occur during the first forty-eight hours; of 194 fatal cases which were 
received into St. George's Hospital in sixteen years, 98 terminated dming the 
first two days, 55 more during the first fortnight, nud only 41 at a later period. 

Treatment.-The Con.~litulional Treatment of burn~ is of the greatest im
portance. The first thing to be done is to promote reaction. The patient 
~hould be placed in heel and covered with blankets, while foot-warmers, or hot 
brick;-; or bottles, arc employed to maintain an elevated temperature. Brandy 
and opium mar be given pretty freely, care being taken, of course, not to 
intoxicate the patient; if he be already inebriated, reaction may be promoted 
hr the use of other :-;timula.nh~. Ruch as carbonate of ammonium. As soon as 
r~action hus begun, nutritive li<1ui<ls, ou('h a:. beef-tea or milk·pund1, should 
be gi,·e11 1 iu small quantities and at frequent interval:::, taking care not to 
excite vomiting by O\·erloading the stomach. Thir..-t may be allayed by per
mitting the patirnt to suck omall lumps of ice, or by the moderate use of car· 
bonic-acid water; but the patient :should not be !1.llowecl to deluge hi.!s stomach 
with liquids, as the consequent vomiting and attending depre~sion would of 
them:-ehrcs often suffice to insure a fatal result. Transfusion of blood is, on 
theoretical ground~, recommended by Ponfick. 

During thr fir~t week o'r ten <lay:; of a burn, the patient is often cousti
pate<l, and requires mild laxatives or enemata i diarrh~a is apt to supen·eue 
al a later stage, und must be met with chalk-mixture, astringents, and opium. 
Retention of urine must always be watc.:hed for during the early Htages of a. 
burn, espccialJy with fomalc patients, who, from a foeling of modesty, fre
quently conceal their sufforiugs in this respect. \Vbcn a patient has thm·· 
oughly rcadcd, the treatment consists chiefly in the udministrntion of food 
and stimulu~. Two or three pounds of beef, in the 8hape of beef-tea, with 
ten or tweh·e fluidounees of brandy, and a quart or two of milk, is no unrea
sonttble daily allowance for a bad case of bum. The only drug habitually 
required is opium: twenty minims of laudanum, or half a ~rain of sulphate 
of morphia, e\·ery six hours, is often not too much to relieve pain and pro
mote nece...::::ary sleep. Traumatic delirium, if it occur, is to be treated on 
the principles already laid down, and other complications are to be met as 
they arise. During the third stage, tonics are usually required, the best 
being iron, quinia, and the mineral acids. &condary amputation may be 
required, either by the depth of the burn, or by the state of general exhaus· 
tiou of the patient; if by the latter, the operation should Dot be too loug 
postponed, on account of the risk, aJrcacly referred to, of the occurrence of 
visceral degeneration, probablyoftheso-called amyloid oralbuminoicl variety. 

'Vi th regard to Locrtl Applications to burns, I do not believe that it makes 
a great deal of difference what article is used, pro\rided that the surface is 
thoroughly excluded from the air, and that the process of' dressing is neatly 
and properly atten<led to. The application which I myself prefer in cases 
of recent burn, is the old-fash ioned carron oil, made by stirring linseed oil 
and lime-waler intu a thick pru:ite, which is then spread upon old linen or 

20 



30U EF>'ECTS OF llEAT ANH cor.D. 

mu:::.lin, und covered with oiled :;ilk . It j,.; custnnrnr~· t() ~pt'ak of this ni:; a 
filthy drc:< . .:.ing, but I cannot see that it i~ any 11.:..;:-- <'lean than other appliea-

~i1~:1;l~:·.~~~\)l~ :~ ~l~~t;~:l~:~l;;cco~!~~l; cf~e~~\~;:~~~::·~~~1C:;\.~
1

;:::~·i~~l'~~~rl:'~}1 ~~~ 
surgeon prefer, and ext•ell('nt re:-:ults are doubt}e~~ ohtninC'd '\ ith raw cotton, 
flour, white paint, lard, glycerine, iodoform, or any other of thr ho,.;t of :"Ub
stancc:s which ha,·c been recommended. 

:More imporhrnt than the particular article used is the modC' of' using it. 
Only a small portion of the su rface :::.houl<l be unco\·crc<l at on<:e, and the 
burn, if extt•nsivc, should thus be dressed, as-it were, in detachment~. Vc>>i;i
cations, if there be any, should be punctured with th<' point nf a ~ha rp knife, 
the contai11cd ~crum being allowed to drain a\\ay of it:-:clf, 80 as to pre:-:erve 
the cuticle a:::. a covering for the parts beneath. The dre:-;:-:ing:; shou ld be 
covered with .oiled !-iilk or waxed paper, to prevent evaporat ion, and f'hould 
be held in place• with ro!Jer bandages, the injured part~ hcing supported in 
au ca~y position, with soft pillows covered with oilt•d silk, or with pads of 
cotton wadding. The clres:-ings should be entirely renewed, ils a rule, once 
in two days; while unnccel":-:ary disturbance of the patient it-1 to be deprecatecl, 
the discharge is usut1lly so profof':e and offensi\·e, that to delay a change of 
the dressings longer thuu this does more harm than good . \\"hen the sloughs 
have !'eparat('d, the remaining ulcer:: may be dressed with lime-water, dilute 
alcohol, or zinc or re~in cerate, as in the case of any other µ- ranulnting :-:ur
face. 'Vhile the dre:;. .. ing is to be conducted with all ?Cntlcne:::-<, it mu:-t be 
neat and thorough; c:::;pccial care should be taken to wipe clean the newly
formed skin around the healing ulcer, which may he adnrntngeou:-;ly ::timu
lated from time to time by light touche.s with lunar cam.tic or blue stone. 
During thC' healing proce:;;s, care mu~t be taken to guard against undue con
traction of the cicatrix, by the use of appropriate splints and bandages. 
This contract ion is particularly apt to occur at the flC'xnre::; of the joints, 
and in the neck, where it draw.s the chin down tO' th<' sternum, or tics the 
head to the ~houldcr, producing the most frigbtfhl deformity, which may be 
irremediable except by operative interference. 

Operations for Contracted Cicatrices.-lu the early stnges, before healing 
is completed, oraftcnrnrds if the cicatrix be still softarnl pliable, it may bepoi:.-

sible to pre\·ent deformity hy the 
F10. l::i9. U:'C of ~plints and careful ban<l

agiug, or by means of <.•la:-tic rin,h~ 
and band~, ~oappliecla~tocountn
act the contractile tcmlcncr. In 
dealing with old cicatriCc!-i, in 
which the contraction is firm and 
long establi~h e(l, s.e\•('rer measures 
are uece~f':a ry. 1 n the hand or 
foot, the deformity may be so 
great, arnl the cause of so much 
inconvenience, ns to require am
puta.tion. In the neighborhood 
of the joint~, us of the elbow, it 

in~;;t~~~:~o0np~~~:;~~~~)·ing a burn. (From a patient ~~:~tr~: l~~~l~~:.:~\n~S~Oi~ri~l:rr1~~ 
into health\' ti ~:;ue on both side~ 

of, and benea th, the scar; the after-treatment consists· in making extension 
by means of Hcrcw apparatus, or, which I think better, the ordinary weight 
extension, applied to the limb below the ~cnr, with lateral support by means 
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of !->id<:-~plintl'i or a fracture-box, the wound being a1lowed to heal while the 
limh j,, in the (:>xtt.:ncll'd po:-<ition. The re.tiult of' such an operation is l:'ihown 
in Fi~r:--. J.}\I, lf)O, from photographs of a patient under my care some years 
8iuce in the Eph•copal Hospital. These operations are not entirely free 
frnm ri~k, for important \'C:< .... els 
ancl ncn·e ..... :-ometimcs adhere \·cry FIG. 160. 
do .... ely to the ckatrix, and may be 
woundl'rl in it:..; cli\'i:..;iou, or mn.y 
thern~t:lye,..; be ~hortcned in the 
general contraction, when their in
tegrity will hC' endangered by the 

ei~~~;·~Ff~,~~~t~,i~~;:~~~ i~i~~~1 ~ufil~ 
cient in the case of bums about the 
face and neck, and here various 
phl.-;tic operat ions have been prac
tii:;cd by Mi.itter. Buck, and others, 

~~;~~,i~~!;~~!:~g ll~~~r'·~.;r~ r:~:~ iclNi~ 10~~;~u~1~1at~~0::~~:l~::~rp:~i:~;~i~i;.r ;;;>rot-
gcneral rules can be given for the 
management of thefle cn."-e.-;, whil·h must be left to the ingenuity and skill of 
the .t;urgeon in each particular instance. lt may be said, however, that when 
the extent of the injury permits it, flaps of sound tis~uc should be brnught, 
by twi:3tiug or by .t;Jiding, to cover the space left by free didsion and cli:&"ec
tion of the cicatrix. In caseilo, on the other hand, in which thi:.: cannot be 
done, an attempt may be made to utilize the cicatriciaJ th•sue itself: as has 
been ingeniously and l'!ucces::;fully done by Butcher, of' Dublin. Mr. Butcher's 
operation, which has for it>:: object the restoration of the cla8tirity of the 
cicatricial f:lap, consists in scoring subcutaneously the hardened tif!::;ue, with 
numerous incisions mndc with a long, narrow·bladed knife. The surgeon is 
thus enabled to unfold, as it were, the matted cientrix, and render it avail
able for nutoplnstic purposc:S. 'Yhen the rleformity is limited to dragging 
down and evcrs ion of the lower lip, Teale's modification of Buchanan's 
chciloplilstic operation will be found very useful; this consists in dissecting 
up fin.pi; from the sides of' the lower lip (Fig. -, 
lHl, .\ ), ~rnd then joining these flaps together, I• 10 · 161. 
and to the frc::;hened edge of the central portion 
(u), which attbrds a firm basis for their support; 
the triangular sptH"C::. (C') which are left are al
lowed to heal by granulation. James, of Exeter, 
ha:S oupplemcnted the u:-<c of the knife, in the~e 
cu~es, hy the employment of a screw-collar, 
which p;radually pu~hes the ch in away from the 

~~:lk~~~l~- cr~l~i;:l~n~~=to~fo:l\~hYft~~~iI~;O~~a~~· pl~:~letE:1~:~i:~: the flaps in 
intertSection is immediately below the septum of 
the no~e. The incision involves the whole thickness of the part, and the op
eration i~ completed by dovetailing together the resulting lateral triangles, so 
a.s to increa;..;e th<' depth of the lip at the expense of its breadth. ,V. Adams 
has introduced an ingenious mode of treating small dcyn·essed cicatrices, by 
simply dividing subcutnncously the deep adhesions of the part, cvcrting the 
scar, au<l maintaining it in the everted position by the use of hare-lip pins for 
three day:-. This mode of treatment is manifestly inappli cable to large 
:..;cars, and j:-; indeed particularly recommended by its author for the cicatrices 
re:iulting from glandular suppurations or from bone disease. 
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.Anchylo.'l:i.'I:, or at least Immobility of the Juw, occasionally occur1' a:-; t1. re.-.ult 
of burn::; upon the check and ~i<le of the neck ; under ::ouch circum,.;tance~, 
operations analogous to tho;:;e of Barton and Kayre i_11 the (':t..:e of the hip
joint, have been proposed by Carnochau, Yon Brun~, Rizzoli, and E~march. 
Rizzoli's operation consi:sts in simply cliYiding the jaw with a narrow ~aw in 
front of the cicatrix, so that mastication may be accompli~hed by means of 
the natural articulation on one side, and the artificial fol:->e joint on the 
other. Esmarch meets the same indication by cxci:sing a wedg-e-~haped 
portion of bone, three-quarters of an inch wide at its upper part, and an 
inch below i but in a case thus operated on by Dr. Buck, of New York 
(for cicatricial contraction resulting from cancrum oris), though an ineh 
and a half of bone was removed, the parts became re-approximated, and the 
operation seems to have been only partially succc:ssful: a better plan is, ac
cording to Durh:rn1, to separate the jaw \\'ith a screw-lever, and then en
deavor to rc:;tore the functions of the part by practi!"ing pa~:sive motion. 
The f:tatistic:::; of Rizzoli's and Esmarch's operations have been invc:-;tigatecl 
by 8chulten, who finds that 26 cases of the former gave JS permanent re
co\·eries and :~ death:;, while 40 caf:es of the latter gave];) permanent re
Co\·eries and 2 death~. 

The cicatrix of a burn sometimes as..,umcs a peculiar warty appearance 
resembling keloid, this condition being more common in chil<lren than in 
adult::;. "rhen tl1e nature of the case permits, excision should be pracfo•ed, 
but the cicatrix is sometimes too large to admit of this remedy ; the itching 
may be relieved, according to Erich::len, by the internal admiui:-tration of 
liquor potae~re. Occasionally a true cancerous formation appears to be de
veloped in an old cicatrix, rendering excision (if practicable) still more 
impe1·atiYe. 

EFFECTS OF COLD. 

The effects of cold are both constitutional and local. The Con8tilutional 
E;ffeets of prolonged exposure to cold consist in the clevclopmeutof a state of 
drowsiness and indisposition to exertion, which, if not interfered with, will 
terminate in coma and death. IIungcr, great fatigue, or any circumstance 
which impairs the general tone of the system, may increase thesusceptihility 

~~ ~ll~~~~bfi~n~f t~~~d~::~~~.he~~~c t;n~c~!:~~~;t o.
0
/ cl~~t~11~~r:~o::: ~~t:lj;~~~l' b~~~p~:rr 

inYe1'tigatcd by Leb:u;tard, who finds that it may occur from severnl distinct 
conditious, \·iz., (1) in ca~eti of sudden and progressive chilling, from cere
bral ana~mia; (2) in those of slow and continuous chilling, from cerebral 
cong<'stion; (8) in those of sudden reheating, as pointed out by l\Iathieu 
and Lrbain, from embolism due to clots formed by the disengagement of 
carbonic acid from the blood ; and ( ·O in cases of partial congelation, 
usually from congestion, but sometimes from an~cmia, in either ca~e due to 
capillary emboli:-lm by clots originating in the injured part. Tourrnine, 
Granjux, Pugibet, rmd other French military surgeons, have recorded curious 
cases of syncope preceded by intense redness of the whole surface of the 
body, as the result of cold baths. Hemiplegia was, accordi11g to Larrey, 
observed in many of the survivors of the retreat from Moscow. The treat
ment of a person apparently dead from cold, consists in placing him in a 
room of low temperature, und in practising sy~tematic but gentle friction 
with snow, or with flannel wrung out of t incture of camphor or dilute alco· 
ho!, together with ::i. resort to artific ial respirat ion. These means should be 
continued until reaction is well established, when the body may be wrapped 
in blankets, stimulating draughts administered, and the temperature of the 
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room ~r:u lually rrti~ed. Efforts at resuscitation in ~uch ca~es ~hould not be 
prematurl'ly cli:-cont inuccl 1 a....: patients haYe occa:-ionally been sa.vc<l, even 
wlwn npparently dl•:td for l'!e\·eral hours. Teclenat rC'fers to a ca~e in which 
a patil·nt rccon•red after being buried in snow for :2.J- houn-, ancl others in 
which pcr~onswcre taken out al ive afte1· being similarly buried for four and 
ci~ht <lay11 re~pect i vely. Nicolaysen report.:::. a ca~e in which l'C'CO\'ery fol
low<.'d, nlthough the temperature in the rectum had sunk to 76.4° Fain. 

The Loral ~fTPcl~ of col<l are divided, according to their inten!-ity, into 
Pernio or Oltilblai11, and Ftost-bile. Cold appears iu some in~tances to 
cau~e the fi1rmalion of a "perforating ulcer." {Rec ('hap. L'"\:VII. ) Pe
ripheral paralysis is occasionally traceable to exposure to cold , the nerves 
most commonly nf!Cctcd being the facial and radial. 

Pernio or Chilblain is a very common aACction, and is cauecd rather by 
sudden alternations of' temperature1 than by intensity of cold. It affects 
principally the extr('mities, especially the toes, heel, and instep1 though it is 
a l ~o met with in the hands and face. The part affected is more or less deeply 
con~etilCd nnd swollen, and the seat of intense itching and burning. V esica
tion ~omctim c:; occu1~, and may leave ulceration of an in t ractable character. 
A patient who hm; onee ha<l chilblains is very apt to sutler from a recurrence 
of thr attCction, upon even ::.light changes of the weather. The treatment con
si:0ts in plunging thr part into cold water or mhbing it with snow, following 
thi:-: application hy the use of local stimulants, such a.o;; the nitrate of sil ve r, 
tincture of iodine, or soap liniment. F ergus speaks Yer_y favorably of the 
employment of sulphurous acid. The remedy which I am in the habit of 
em ployin~ i ~ the uitrate of :;il\-er in weak solution (gr. iY-v to f.5j), fre
quently puinted upon the part1 which is then wrapped in raw cotton. The 
nitrate of ~ilver seems to obtund the local i:ensibility, and certa inl y relie,·es 
the bu ming aud ikhiag which in these cases arc so distress.:ing. Ti1e ulcera
tions which sometimeH attend chilblain require stimulating applications, 
:melt a..i;; re:; in cerate, or dilute citrine ointment. T. Smith has called at
tention tn the periodicity with which the pnroxysms of itching in chilblain 
are developed, and which he is disposed to attribute to the time at which 
the patient's priocipal meal is taken. The daily paroxysm may be antici
pated, if the patient's convenience so dictate, by immersing the part for a 
fow minutes in a mustard ha.th. 

Frost-bite resu lts either from exposure to an intense degree of cold, or 
from prolonged ex posu re to a. le&1 degree. The parts most often nftected 
nre the nose, lips, ca rs, fingers1 and toes, though occasionally the effect is 
more cxtensi,·ely diffhsed, whole limbs becoming frost-bitten. Fremmert1 of 
St. Petersburg, found from an analysis of 49.J- cases, that in 333 the lower 
extremities a lone were affected; in 10.5, tbe upper extrem ities only; in 38, both 
upper and lower extremities; in 12, the extremities and other parts of the 
hotly a8 well; and in only 6, other part.s of the body without the extrem i
ties. The great toe and the little finger suffe red much more frequently than 
any other part::;, and the right ~ide oftener than the left . Men were twelve 
times ns often affected as women, und the most susceptible age appeared 
to be from :{O tn 3!), Of the whole number of cases, 42, or 8.5 per cent., 
terminated fatally, pymmia nnd scpt icremia being the most frequent en.uses 
of death. Operation11 to the number of 222 were performed upon 13.J- indi
viduals, J{j of whom !'iubmittcd to nrnjor n.mputations upon one or more limbs. 
The firr;t effoct of' C'o ld is the production of a. dusk y reclnc~s, with some tin
~lin~ and pain; hut further exposure causes a tallowy whiteness of the affected 
part, whiC'h is also shrunken, insensible1 and motionless, presenting much the 
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appearance of gangrene from arterial occlui:;ion. )fortification mny he in
duced directly by the intensity of the cold depriving: the ti~sm·:- of vitality, 
though more u:--ually death of the part follows from the violent infiamma
tion which results from undue reaction. Thu1;, J .. arrey founcl numcrou~ 
cases of' frol"t-bite cau!:ied by a sudden thaw, when the previou~ :-<('\'N(' cold 
had given the affected person no illcom·enience. The frc11l111e11t of fro:-t-bitc 
consist:-; in modemting the inten:sity of the reaction, and thus cndcavorin}: 
to prevent the occurrence of mortification. For this purpo:-;c the affoctc.-d 
part should he rubbed with snow or ice, or covered with wet cloth:-, which 
are kept cold by means of irrigation, the patient h('ing- meanwhile kept in a 
cold room. Bergmann recommend::; that the injured pnrt should be ;-;u;-
pen<led in an elevated position. By assiduously per~C'verin~ in th is mode of 
treatment, gradual reaction may be obtained, anrl the patient may escape 
with moderate inflammation, manifested by slight swelling and tingling, 
with perhaps some vesication, and desquarnation of the cuticle. In this 
stage advantage may be derived from the use of stimulating washes, such as 
the tincture of iodine, or soap liniment. Even if mortification occur, the 
use of cold applications should be continued, as long as the gangrene mani
fests any tendency to spread. The occurrence of mortification is manifested 
by the part bec·oming black, dry, and shrivelled, a line of demarcation and 
separation forming us in gangrene from any other cause. If the mortified 
parts be of 8mall extent, their removal should be left to nature, the proces:; 
of separation being simply hastened by the ul'e of fermenting poultice!:.; the 
reason for this is thnt the vitality of all the neighborin~ tis..;;ues is impaired, 
and that the use of the knife might therefore be followed by a. recurrence of 
gangrene. 'Vhcn the mortification has extended furthcr1 involving the 
greater portion, or the whole, of a foot or hand, a. formal amputation will 
probably be ulti111atcly required; even in such a case, however, it may be 
better, at first, l'l-imply to remoYe the gangrenous mass by cuttin~ through 
the dead tissue below the line of separation, waiting to improve the shape of 
the stump by a regular amputation at a subsequent period, when the patient's 
general condition has been improved by appropriate constilutionul treatment. 

CIIAPTER XV. 

INJURIES OP TIIE HEAD. 

lNJURff.S OF TJIE &ALP. 

Contusions of the Scalp are chiefly of interest in a diagnostic point of 
view, the sensation which they communicate to the fingers of the surgeon 
being often dccepth·e, and leading to the supposition that the case is one of 
fractured skull. There is in both affections a rim of induratcd ti::.sue with 
a central soft depression, but in a contusion, firm pressure will usually de
tect the bone at the bottom of the cavity. The most skilfoJ surgeons may, 
however, be deceived by these cases, and incisions have been made with a 
view of elevating dcprc!ised bone, the operation showing that no fracture 
existed. Ln.rge collections of blood, either coagulated or fluid, may re~ult 
from contusions of the scalp, remaining apparently without change for a 
considerable period. As a rule, no incision should be made in thede ca::es, 
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hut the !'urgeon ~hnulcl encourage ahsorption by the U!'C of cvaporatin~ lo
tiuns, or of rno<lcratc prt .. sure. If: however, :-:.uppuration occur, the pus 
mu~t he• c·rnc·un.tl•d hy a t'n ... >e incision. 

Gplwllw witrw1a, ,;r Ca put 8uccedai1rwn, is a bloody tumor of the scalp in 
uew-lmrn childr<•11 1 rc::;ulting from prc:-tiure during birth. The blood is u~ually 
eflu;-;l'd betwec11 the !'talp and pericran.ium, though more rarely beneath the 
lattl'r. The tr{'atment is the ~ame as for similar extraxasationi-; resulting 
from nlhcr tauses. 

Wounds of the Scalp.-Scalp Wounds do not differ materially from sim
ilar injuries in other parts of the body, as regards their pathology allCl treat
ment. The tis.•mcs of the scalp are extremely Yat'cular, 1 hence the hemor
rhage in the:::e ca...:cs is often profuse; on the other hand 1 the vascularity of 
the scnlp is of advantage, in enabling the parts to preserve their vitality aft.er 
injuries which, in other tissues, would be certainly followed by extensive 
sloug-hing. In all ordinary wounds of the scalp, whether ind~cd or lnccrated, 
the detached flap:-:. Rhould be carefolly replaced (the parts being cleanly 
shaved), and he ld in position with strips of isinglaSd plm;tcr, or, which is 
better, with the gauze und collodion dressing, or one of its modificntions (see 
page 147). A firm and broad compress should then be placed o\·er the seat 
of injury, nnd secured hy a suitable barn.lage; bleeding is thus readily 
checked, and the flap::; are held i11 such a po::;ition as to fin·or uuion. J do 
not advt .. c the u:-;e of either suture:-- or ligature~, in ordinary cascR of ~calp 
wound, !!imply because I do not bclicye them to he neces.sary. They are, 
indec•cl, thou~ht by many surgeons to act as cxcitin~ rau:-cs of erysipelas, 
when applied to the i-ralp; but there is no proof, as far as I am aware, that 
they exc•rt nny su('h inffutncc. They arc, howen'r, usually unnecessary, 
and thert·forc, of cour:'l', undcsirab1e. 

If' :t wound of the Rcalp be accompanied with so nn1l'l1 contu:::ion and lace
ration that sloughing appears unavoidable, it will be proper ;.imply to 
support the flap~ with adhesive strips, and apply to the wouml some \rann 
and soothing application, such as olive oil or diluted alcohol. 

As in every cm;e of sen.Ip wound there is at lea!'t a po:.:~ibility of :::ome 
concomilaut injur)' to the hrain, a patient with such an injurr should be 
cnrcf'ully watched durin~ the entire course of treatment; the dieL should be 
regulated (all irritating or indigestible substnnce.s hl'ing ayoidecl, while at 
the ~amc time easily as::;imilable nutriment i::; prO\'iclcd in sufficient quanti
ties), and attention should be given to the condition of the rnrious secretions 
and exrretionl:' of the body. 

Ery ... ipc/(i.i and DifiiMe lnjirwwwtion of the Subculalleous J-frcolar Ti.~.~ue are 
u~unlly said to be e.specinlly apt to follow upon wound;;; of the scalp. Huch 
ha~ not been m)· own experience, though I can readily under:'tand that a 
patient ~hould he prccli~posed to these affections, whc11 treated by the plan of 
txce:-;.~i\'c Jepletinn formerly in vogue in the nrnnagement ofthe~c rn~es. The 
proper cour::-e to be pursued in the e\'ent of such complications nrising, would 
be to remo\·e all pre"'i'ure or '.-'OUrces of tension, by rcopenin,!! the lips of the 
wound, and making counter-incisions, if uece~sary, for the evacuation of pus 
or slough$ . 

.i.Yfcl'o,'(M or the outer table of the skull usually, thoug-h not ncces:;arily, 
follow::1 in c:u1rs of scalp wound in which the bone i~ d<.•nudrd of pcricranium. 
~ uch :t <·n~c ;.;hould be treated upon ol'Clinary principles, the ~cque;.;trum being 
removed as soon ns it has become loose. 

1 '\r .. J. Tyson hn.s recorded a remarkable case of lrnlmrntic unemism of the scalp 
(Tran!. ('li11 .• r...·ocitiy, vol. xiii.). 
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The accompanying cut::1 (Figs. 162, 163) illu~trntc the ~c,·erC'et cm;e of 
:-:calp wound which I haYe ever seen followed hy reco\•cry. The patient was 
a girl of fifteen. an operative in a cotton-mill, who wa): cauj.!ht by her hnir 
between rollers which were re\·olviug in oppol"ite direl'tiom•, her :-ealp being 
thu~, :l'" it were, i<queezecl off from her head and forming a large hor:-ot•:-hoc-
8baped flap. The linear extent of the wound wn:; fourteen inch(':-;, the di~ 
tauce between its two extremities being but four inches. Thi~ large flap W::t:'. 

thrown backward5, like the lid of a box, the skull being- denuded of its peri
cranium for n. space of two and a Im.If inche:; b.'· one inch in extent. The 

Fio. 162. Fro. 16:3. 

Severe scalp wound. ( From a patient in the Epi,;copal Hospi1al.) 

anterior temporal artery was diYi<led, and bled profusely, and the patient, 
when admitted to hospital, was extremely deprei::sed by shock and hemor
rhage. A ligature was applied to the bleeding vessel, and the flap, after it 
had been gently but carefully cleansed, replaced and held in position with 
the p;:rnze and colloclion dressing. A large compress soaked in warm olive 
oil was then placed over the entire scalp, eo\·ered with oiled silk, and fixed 
with a recurrent bandage. A considerable portion of the wound healed by 
adhesion, and the patient was discharged cured after fifty-four days. No 
exfoliation of bone occurred. 

CEREBRAL COllPJ~ICATlO~S 01'~ HEAD I~JURfES. 

or ·;!1bs~~~~~f~~~1i~~a~f~~n~}nfii: 1l!~!:,r~e:ci°i ~t~/ttl~1e~~·~:,i b!fu~!t~~~~ 
ing of fractures and other lesions of the skull, consider the various cerebral 
complications which are met with in these injuries, and which may be classi
fied, ns a matter of convenience, under the heads of concw1sion, compression, 
and inflammation. 

Concussion of the Brain.-It is a rather mortifying confession, t11at the 
ideas of !'Urgeons of the present day, as to this condition, nre much less de
finite than those of their IJredecessors. 'Ve have, howner, advanced so far, 
that we are now enabled to say pretty clearly whnt concussion is not, and 
thus to separnte it from other conditions with which it wns, formerly, habit-
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mtlly ronfu~ccl. Thu:-o, we now know thnt cerebral ro11ru.~.(ion is not 1<hocl:: 
"i't: page la-1 '•and that it i~ not a purely functional, apart from nn orgf111ic, 

<.'onditinn. The 11ld1:r writers had no hesitation in detlaring that n man mif!ht 
die from concu:-.;ion uf the hrain, without the cxi:4enre of any phy::;ical le::;ion 
whatc\·er, but the fallacy of thi1' opinion ha~ been abl~· expo:-<cd by modern 
author", among whom ~hould be specially mentioned Pre:-<cott Hewett, the 
wdl-known :-<urgeon of St. Gcorge'::i Hospital. In fact, while there is no evi
deuce that cerehr:tl concut:-sion is ever a cauf".e of inxtant death, thcrC' are iu
rnriahly found ntler death from this cause signs of contusion, co111pr~8ion, 
e.rtral'fl,~fdion, laceration, or inflammation. 

Gonru.s.(ion of the brain, as it:s name implies, consist:-; in a .11haki11g or, to 
use a Johnsonian word, a lremefaclion of the cerebral mas5, and it is cn~y to 
uncler::;tund th:lt ~uc•h a trembling might be attended by a more or lc~s tem
porary arrest of ccl l-actiou, by capillary stasis,' and by functional inactivity, 
without :rny pcr:-i:;tin~ lesion, or permanent ill rC'~ult. Such, indeed, jg prob
ably the condition of aflh ir~ in the sl ight cases of concu~sion or ~tunning 
which m·e not unf'requently met with, especially among children; though, 
these cases not prov in~ fatal, our knowledge of t heir morbid anatomy must, 
of COltreC', be purely conjC'ctural. 

A more Yiolent concm•siou of the brain may cause contuf'iou or laceration 
of the cerebral structure itself, or rupture of ihe cerebral vc~:-cls, giving rise 
to extravn1'ation with or without compre;:;5ion, and more remotC'ly followed 
by inflammation, ~uppuration, ur ::;oftening. 

Contu.'{io11 ftlUI Lacuation of the brnin. like the same conditions in other 
organ.;, may rnry from the slighte:;t bruising or separation of tibre:o, to the 
mo:::t extensive cru!:-ihing :rnd tenring, sometimes amounting to complete pul
pefaction and disorgan ization of the whole cerebral mas~. The bymptoms 
and prognosis of the~e injurie:-; depend upon their extent, and upon the par
ticular part of the brain which is affected i thus, l\lr. Callender has shown 
that pain is especially connected with lesions of the outer gray matter of the 
brain1 and co1wltl.?Jions with lesions in the neighborhood of the middle cere
bral arteries, nncl particularly in that portion of the right hemisphere which 
is above the corpu:- striatum. A lnceration involving the medulla oblongata 
would, of cour:.::c1 be more apt to prove fatal than one of similar extent in a 
le~ vital part.~ 

The e.rlravasation which in variably accompanies cerebral contusion, pre
sents var ious appcurauccs in different cases; thus there may be numerous 
point.'.5 or specks of extrava.sation, each not larger than a millet-Se('(] (milfriry 
extrat'a.'jafion), or the blood may be poured out in larger masses, form ing 
collections the Fiize of a split pea. The latter form of extravasation Lo; easily 
recognized, but the former may be mistaken for the appearance presented by 
the cut Fiurface of the cerebral ,·essels-from which, however, it may be dis
tinguh•hecl by the fact that the points of extravasation are not easiiy wiped 

1 .According- to Fi~cher, of Breslz1u1 the phenomena of concussion are due to reflex 
parah-sis of the intracranial ,·ei:sels 1 but, from experiments on the lower animals, 
Durei. concludes that they depend on increased tension of the cerebra-spinal fluid-a 
conclui:ion, bowe\1cr, which is strenuously rejected by Bocbefontaine. 

2 According to Brown-S&)uard, lacerations of the brain nre followed by pleunl ec
chymo~is or pulmnnnry apoplex~· on the side opposite to that of the cnebral lesion. 
Flei~chman and Olli\'ier ha\"e obser,·cd a similar condition of affairs in cases of non
traumaticdi8en~c of lhe brain. }:xtrfl\'nsation bas also been noted 1 in connection with 
brain lesions, in the heart, kidneys, 110d other org1u1s. O~ the other hund, cerebral 

f:~c:~~~ ~~~:~1J!d$b~:~::f1c!~d R~:~~~;n~r&~g~:~~~~:s~~J0l1.0~1. 0fiu~~~1~1~~~:yot~~~i~8~it;: 
or from congenital communicalion between the right and left cavities of the heart, 
as in ca!les recorded by Ballet, Gintrac1 and others. 
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away, and, if picked out, lea ye behind them small hut (li,;tinct C':witi{'"· Tlw 
occurrenc<' of thc:-:e miliary extnwa.::;atium; is accounted for h.\' DurC't hr the 
dif:l:hsion of tlie force of tile injury by mean~ of the cercbrn-~pinnl fluill. 

('outu::-ion of the brain, with its attendant extraxn:-oation, may hc cirr·11111-
scribed or d[ffi1.~l'd; the former condition is frequent, nml the ·latter rare. 
Certain parb of the hraiu are more expo:::ed to conlu~iou than other~; thui; 
the ha,.e of the brain is more often affected than the upper part; the mi1Mlc 
and anterior, than the posterior lobes; the cerebellum, than the pons anfl 
medulla. The rea::;on for this difference is, doubtles.-., a~ pointed out hy 
Brodie, the greater or less irregularity of the surface of the various portions 
of the skull. 

"'hen extravasation tnkes place on the surface uf the hrain, or into its 
ventricles, or C\'Cll (in lnrge amount ) into its substance, the characteristic 
symptoms of compressfon arc developed-a condition which will he presently 
considered. 

Oiu.o;ies of Cerebral Concu.o;iBion.-Concussion of the brain may be en.used 
by \'arious forms of external violence, such as a diroct blow or fall, by vio. 
lence rc!:;ulting from counter·stroke, as a fall on the loins1 buttock81 or feet, 
or even by imdden and violent agitation of the surrounding air, as by an 
explosion in :t patient's immediate vicinity. 

Symptom.~ of Cerebral Concussion.-]hery case of concus:-:ion iR, I believe, 
accompanied with ,.../wck, and in many instance8 the symptom~ of the latter 
condition alone can be recognized. The patient, after a blow on the head, 
becomes pale and !olomewhat collapsed, with a cool surface, :-maH and feeble 
pul~e. diminished power of ~en:::ation and motion, and partial unconsriuus
ne::-s; after a variable period these symptoms pa::-s ott: Yomiting mny or may 
not occur, and the patient is apparently quite as wcH as before the accident. 
The 8ymptoms here are evidently those of' shock (with the exception of un· 
consl'iousue:IB), aud cannot be considered as in any degree rharacteri:-:tic of 
the brain lesion. So again, in cases in which death follows in a few minutes 
or hour;-; after an injury to the head 1 the patient lying meanwhile :-;cnsele5:5 
and collapsccl, the fhtal result may be due to shock, or to intra-cranial hem· 
orrhagc, or to ln.ceration of a \'ital part of the brain; but there is no symptom 
which we can point out as pathognomouic of eoncu:-:sion1 apart from other 
conditions. Even in the intermediate cases, which are often spoken of as 
typica l instances of concussion, though, as a matter of convenience, we may 
trace their clinical hi~tory, and divide it into stages, we cannot point to any 
symptom:-:; wh ich definitely characterize the le::-.ions of concu~sion, apart from 
those of other cerebral injuries. Indeed, it would be hcttcr, I think, if we 
could di:-pense altogether with the term concussion as denoting a condition, 
and look upon it a!? merely indicating the cau."e of what ha Ye heen de:<cribcd 
as concussion le.-: ions, Tiz., cerebral contusion, lacer" lion, l':tirarwmtio11, etc. 'Yi th 
thi~ exp1auation and reserYation, the clinicu] hi.:-tory of a typical case of 
so-called concuR,ion of the brain may be said to present three Kiogefl, the 
symptoms of which arc as follows: 

In the fir15f Nla!fe the patient lies motionless, sen~cle:o:.:', nearl)' pulsele~s, pale 
and colcl, breathing feebly but naturally, the pupils dilated or contracted, 
fixed or a.ctinp; freely ( accordiug to the particular i-rat and form of lesion)/ 

~~1i!1;)~~i~1~!~ 1~~1::;,'·:~!~~~:?,~Vti~~1:;·g~~~ i~~~~~~~~r~:::~~:: 0;~~~1~~~~8 :1~:~1~~~T; 
sink aud die without reaction; or the first stage may be very cvanc~cent, so 

1 Cerebral compression appears to be marked by fixr<l or slowly mo,·ing pupils; 
mere laceration cloes not n.fl'ect their free action. (Ree )[r. Callender's paper in St. 
Bartholomew's llosp. Reports, vol. v. 1 p. 25. ) 
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that \\ lu·n the ~Ul'J?l'On fir~t !-;ees the patient he hn~ already pa~:-;cd into the 
,,.1t·r111tl "lu_qf', whif'h ,:\fr. Erichl'en rcgnrcb a:-: an entircl)· ind<>pen<lcnt condition, 
:md g-rnphimll_r 1ll• . .:crihci:; under the name of Cerrbrol lrrit1lfio11. The dis
nppl·11ra1H·c of the 6r:0t i-ta~c, whether by pa:-:,.iug into the ~cc~ond or by direct 
rcc1n·cry, i~ c:ommnnly marked by the occurrence of yomiting. In the 11ccond 
1<t1191:- tlH' patil•nt hi no longer uncon:oc:ious, though much indil'-po~ed to speak 
or pay attention to :-urrounding objects. If rou~cd hy a question, he will 
:m~wl·r, but peC'Yi,.;:hly or angrily, turning away a~ if di~plea::ed at the inter
ruption. The po:-:ture of the patient is peculiar; he habitually Jic::; on one or 
other Ridr, curlNI up, with all hii' joints more or le::::-: flexed, and if a limb be 
touc:lwd, <I raw~ it away with an air of an nova nee. The eyelid::; are kept firm Iv 
clo:-:cd. The pul~t· cll11'ing this ~tnge, at fi;·st smal l and

0

weuk, becomes graci. 
ually fullrr and more frcqu€'Dt, while the brenthiug i~ easier, and the surface 
regains ils rnltural warmth and color. The symptoms now may be masked 
by tho:-;c of the Hrt·orn.l stage of' shock (~ee pnge 136 ), and thus, instead of 
being morose and taciturn, the patient, though still irritable, mny be vo luble 
and loquacious. The C'ondit ion of cerebral initation which marks the s<.•cond 
stage of concuHsiou, gradually subsides, after hiwing lasted senral hours or 
days, the patient. a lmost invariably complaining of scyere headache as he 
regains ability and willing:ness to communicate with those uround him. The 
third stage vurie~ in diflCrent cases: in some, there is pof-litive inflammation 
of the brain aad its membranes; in others, a::; irritability subsides, fatuity 
take:' it~ place, aud n state of weakmindedness supcn·cncs, which may end 
iu recovery, or in cerebrnl softening and death. 
Prognoxi.~.-From what has been !mid, it is e''ident that thC' progno:-:is in 

any case of CC'rcbral concu:;sion or contusion should be very guarded; the 
patient may die, a1' we have seen, iu the first sta~e, from the shock of the 
iajury; or, if he c:;cape this risk, from intra-cranial conge~tion or inttamma· 
tion; or1 at a still later period, from softening of the brain or cerebral ab!<cess. 
As a rule, howe,·er, if the firtit stage be F-light, we may expect the others to 
be so likewise, and, numC'rically, the proportion of dcatb to the number of 
cases of slight concuss ion, or stunn iug, is very !:'mall; :-;till, it is not. always 
po:.-;-;ible to be sure that. the amount of' brain lesion iF- as r>light as it at first 
appears, und every case of concussion must be, therefore, a Rubjcct of grave 
interest to the Ruq.~con. 

Tl"ealmcnl <U" C'ereb1·al ConCll88ion and Contusion.-Therc is a popular notion 
that a per~on who h:lS received a stunning blow on the head !'houlcl not be 
allowed to sleep, or even to lie quietly in bed: need I say that. this is at:= till· 

rca.!:Sonahlc ns it is cruel? The first indication for treatment is certainly to 
place the injured organ at re:;t, and it would be no more unphilosophic1;1 to 
in~iBt that a man should walk with a contused foot, or write with a laecratecl 
hand, than to expect. him to exert the mental faculties when suffbring from 
concu~sion of the brain. A patient thus aflCcted f-lhoul<l be placed at re:.;t, 
in becl

1 
in a cool and moderately darkened room, and :-:hould be disturbed as 

little a.-- po..-:sible. If the state of' shock be :HI g'reat u:i to threaten death 
from a"'thcnia, the patient must be stimulated, preferahl~', however, n~ far a:-: 
po..-siblc, by external application~, such as sinapismo or hot hottlC's, and by 
tho!:ic internal remedies which are mo:;t C\·anescent in their effect, such as the 
spirit of h:ut~horn or carhonnte of nmmonium. Asa mattc•r of fact, it is ver~· 
seldom inclred that. a case of conctNion requires any stimulul'\ at all. Reaction 
msually \)('~ins in the course of an hour, or two or three hours, sometimes 
much carliC'r, and as the pulse rises, the stimulants, if any have hec11 given, 
must. be discontinuC'd. The risk now is from congestion or extrnvmmtion, 
with sub:-::rqucnt inflnmmat ion, and the treatment must be directed accord· 
ingly. It is ia thi~ shtge that cold, and especially dry cold, is purticular1y 
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useful as a local application. In the first stage it would have added to the 
existing depres~ion, but it is now eminently indicated, :trnl i1' a 1111µ.t \·aluahlc 
remedy. Esmarch's ice-bag or Petitgand's apparatus ma)· lw employed, or, 
in the abeencc of thei-e, cloth':5 wrung out of' cold water should be a .... .:>iduou:-;ly 
applied. The secretion~ an<l excretions should be regulated, the bowels being 
opened with enemata,or occasional mercurial or saline purg<'~. and the bhuld<•r 
relieYecl by catheterization if necessary. The diet :o:houlcl be \'Cry light, and 
administe1:cd in small qunntities at a time; there is no article of food b(•lter, 
under these circumstances, than milk, to which lime-water should be added 
if there be vomiting. Rest, both mechanical and physiological, should still 
be enforced; and if the patient be l'estless, the surgeon need not fear to µ-ive 
opium. l am a.w:ne that there is a good deal of difforence of opinion as to 
the propriety of administering opium in injuries of the head, but surely there 
is nothing to contraindicate it in what we know of the pathology of these 
cases, while its sooth ing and calming eftCct is exact ly what is required. 
l\Ietaphorically speaking, it puts the brain in spl ints, and thus places it in 
the most favorable position for the repair of its injuries. Of cou rse, opium 
in these, as in all other cases, ~hould be used with discretion, and if there be 
any threatening of coma, should not be given; but in such a case the re:::t
Jessnc:-;s which calls for it would not be present. 

Bv perseverance in this plan, the patient will, in most casesi be tided over 
the ~econd stage, and may then he allowed gradually, and wilh great cau· 
tion, to resume his usual mode of life. For a long time, however, he should 
live by rule, guard ing against all sources of irritatiou, ca.tin~ and drinking 
very 1nodcrately, and in fact remaining, if not under treatment, at least 
under surgical supcn·ision. If~ on the other hand, the ca~e progres.,.es less 
favorably, and the contused and lacerated brain becomes inflamed, the 
chances of recovery are much diminished; ttmmw.tic encep!taliti.<J is, however, 
of such importance as to demand separate con~ideration. 

Compression of the Brain.-It is not my purpose to enter into a theoreti
cal discussion as to whether the brain is susceptible of being actually com
pressed, or whether, in the condition known as compres~i on, it merely changes 
its form, expanding at other parts to compensate for it:; apparent contraction 
at the seat of lesion. The term cerebral compression is so nnivenmlly em
ployed by surgeons, and is in many respects so convenient, that I shall not 
hesitate to use it, nlthough it may not exactly describe the condition which 
it is meant to represent. 

Caw~e.~.-Compression of the brain may be caused by various circum
stances: thus, it may be due to the pressure produced by a foreign body, as 
a bullet or piece of shell; by a portion of displaced bone; by effusion of 
blood, either on the surface of the encephalon or within its mass; or by what 
are ordinarily called the products of inflammation-lymph, serum, and pus. 

Symptom.'f.-The symptoms of compression are as follows: The patient lies 
unconscious nnd comatose; the breathing is slow, and accompanied by ster
tor, and by a peculiar blowing motion or whiff at the corners of the mouth; 
this sign, which i8 very striking, appears to be due to paralysis of the cheeks, 
and is compared by the French writers to the act of' a man smoking rt pipe. 
The pulse is full and rather slow, the decubitus dorsal, and the skin usually 
cool, though sometimes hot and moist. There is retention of urine, and the 
fe?es are passed unconsciously. The pupils are fixed and immovable, usually 
midway between contraction and dilatation, sometimes widely dilated, and 
l·arely ~ontracted i or one pupil may be contracted, while the other i1' dilated; 
the difference in difforent cases depending, as shown by Callender, upon the 
part of' the brain involved. There is paralysis of motion, usually affecting 
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thl· i-irlr nppn ... itc to thr ~eat of injury. The period at which the symptoms 
of compr6"ion are dc\'eloped, depends on the particular source of the pre::s
urc: if thi:; l'l'~ult from deprc;.: ... ed bone or a bullet, the ~ymptoml"\ will be 
in:o1.tuntly mnnif0-itcd 1 and the patient will probably continue in a completely 
cnnrnto:.-e ('oncl ition, from the moment of injury, either till the prct<sure is 
remon.•d, or till the case ends in death; this, it will be remembered, wa~ the 
cour:;c of ev<·nt:;o in the case of Pre5ident Lincoln. If, howe\·er, compre~ion 

~~/~~~~:~1 ~1:il~.~~:a~·:~~~t~(J:~ f ~;~:~1-1c~~!f~1 t1i:~d1~iy h~~1~p~~~:l~·e~~~1i;.a~~;!~d~ 
or ha~ b{'l'll art ificially arrested; while compression from lymph 1 serum, or 
pu~ come:-. on at a :--ti ll Inter period of the case. 

Dir1g1uJ1ii~.-I re)'.{rct that I cannot agree with those surgeons who con;.:ider 
the diagnostic marks between compression and concussion to be plain and 
ca~ily recognizable. Unfortunately, as our knowledge of the pathology of 
co1H.:us:-ion hns incrcnsed, the severnl symptoms 1 which we formerly regarded 
ns pathognomonic, arc i:;hown to be often commo11 to both cond iti o n ~ i and 
thi~ i~ not surprising when we remember that extrnvasat ion is an almo~t con
i;tant IC':-'ion of co1icw,,~ion, and a frequent cause of compres.~ion, thus rendc:ring 
tlw dilfrrence bctwC'en the two conditions, in many CH!:iCS. tme of degree only. 
It w•cd to be sa id tlrnt the symptoms of concussion were immediate and tem
porary; tho:-e of' compre~sion, often not immediate, but permanent. 'Ve 
ha\'C, howeY<•r, ~ec>n that the first stage of coucus.--ion prr:ocnts no definite 
symptoms; none, in fact, which might not be due to :-hock and $yucopc (con
ditions which might equ:illy complicate compre"t>ion)-whilc, if concul":-ion 
be nttcudcrl with much extntYa~ation, compre::::;ion itself may result. Again, 
if comprC':-::-;ion be caused by a foreign body, or by <li:"iplaccd bone, the ~ymp
tnm~ will be immcdiate--while in many t·a~s of slight comprcl"."io11 1 the 
brain in a short time becomes habituated to the source of prc:o8urc, when the 
symptoms may pass off without surgical interference. And so with the otl1er 
symptnm8 which ui-cd to he con~idcred diagnostic:, there is not one, l believe, 
which cnn he implicitly relied upon. A man wal:l brought into the Episco
pal IJ o..;;pi tal with a. compound, comminuted, and depressed fracture of the 
frontal bone, with rupturn of the membrnnes, and escape of brain substance. 
" ' hen I t;:tw him he wa:; comatose, and evidently sutforing from comprc;;;:!ion 
of llu.' brain; I removed those fragments of bone that wCl·e loo:-;e, and cle
"ated the rcmaindcri the patient breathed somewhat Jess stertorously, and 
turned on hi:"i side; the next day he was conscious, and rapidly rcco,·ered. 
Here there was mnnift>stly compression from nu ob\'iOUl:l cau:;c-depressed 
bone; and yet the only drnnge in symptomi:; produced by relieving this 
comprt~:'ion {the fil'Companying concussion remaining), wa:; :t diminution in 
~tertor, and the ~ubstitutinn of lateral for dorsal dccubitu!5. Hence, though 

i;11~~~'/r.·ii~~~£i~o;~~j,;~;l,:~:l~~;:~:.~~1~:~~~:~~~~1~~:'.1:~~~/;~~f~1~:~~;~.~~ 
such a db1tinction; comprel:S5ion may disappear spontaneously, leaving con-

~:;i~~'d'~~i~~t~?~~~:~l\~e~~ii~'. a continuance of intra-cranial hemorrhage, 

Pro91w~t'.s.-Compression in it.~elf is not a very fatal coDClition; in many 

1 Bouchut hus recently nsserted his ability to distingui3h concu,.sion from compres
sion of the brnin by the use of the ophtba\m~s~ope, the optic nerve and retina.prei:.ent
ing a nornrnl nppcarnnce in the former cond1t1on, and evidences of intra-crnmal press
ure(" choked disk") in the lutter; but it is evident that if the \•iews advanced in 
these ~ages as to tho 1mtholcigy of 11 concussion n ~e correct, this test could only serve 
to distmguisb those slight cases in respect to which no confusion would be likely to 
exist. 
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cases, in which the pre_.;,o.urc is not \~ery great, the brain a(•c·ustom!' it~clf to 
the new :state nf affair;:;, and the patient regain..; con:--cioul'nC:"~, aucl g'lll'S on 
to recovery. Iu other case.:; it is possible by :-;urgica l intnforenrl' to relie\·e 
the comprc..-,.;iou, and then, if the brain itself be not :-;tructurally altered. 
there is a good prospect of reco\•ery. The grave:st forms of cumprt'-""inu are 
thotie which rc:-;ult from intra-cranial hemorrhage or suppuration, thl' latter 
con<lition being part icularly dangerous, and proving nlmo:-1t alwa~·:o, toooner 
or later, frttal. Duret has shown experimentally that fi!o; ;.:oon as the corn
prc:-1..-ion becomes so cxce:-:sive as to :-;urpass the arterial tcn~ion, death :super
venes. 

Trea.lmenl of Ccrebtal Conyuession .-"'Then the cnu~e of compre:':-:ion i:" 
recogniz:1ble, an attempt shoul<l obYiously be made to rcmnvc it. Thu~, if 
compression be due to a fragment of bone, this should be elevated or removed, 
provided that it can be done with safety; or if to hemorrhage, in :1 situ~tion 
which can be reached, the surgeon may make an effOrt to evncuate the eflii~ed 
blood and ~ecure the vessel; if, however, the cause of the c·ompre~sion be 
uncertain, and ~till more if the existence of compression itself be doubtful, it 
will, I think, be u1;ually wiser to abstain from operati,·e interference, and to 
treat the ca:se ou the general principles which have been laid clown, in speak. 
ing of' the manap;ement of the second stage of cerebral contusion (page ;});)). 
Purgatives may he employed in these cases pretty freely; and, if the patient 
cannot swallow, a drop of croton oil in mucilage may be placed on the tongue, 
while the bowels are solicited by turpentine enemata. The quc.:;tion of 
frephining in these cases will be considered hereafter. 

Traumatic Encephalitis, or inflammation of the cranial conteut.8 as the 
result of injury, is a \'Cl")' seriou:; complication, both of fractured i::kull, aucl 
of the severer forms of cerebral concussion and contu!:'ion. The brain sub· 
stance it:-;elf mar be affected, or the meningc:::, or both together; the arach· 
noid membrane i;.; perhaps more commonly involved than any other part of 
the cranial contents. The meninges are injected with blood, while yellowish, 
or greenish, nnd sometime..; puriform, lymph occupies the cavity of the 
a.raehnoid and the meshes of the pia. mater, the arachuoid itself becoming 
thickened, and :l!":3t11niug an opalescent appearance. According to Hewett, 
in ca~c::; of meningitis or iginating from injuries of the skull, lymph will be 
chiefly fC1uncl on the dura mater and in the cavity of the arac·hnoid; while in 
those ca~es which origin:tte from injury of the bmin (a~ after coucus~ion), the 
pia mater i~ chiefly affected, the arachnoid cavity often escapin~. Inffamrna· 
tion of the brain ~ub:)tance itself, chiefly affect:) the gra.y matter and superfi
cial white sub~tancf', and is marked by great congestion, a dusky leaden hue, 
and ~ofteuing, which comparati,·ely seldom aftect:s the centrai white parts1 

such as the fornix. Traumatic encephalitis may encl in ~t1ppu1·(tlio11, cerebral 
absc~sses i;i.ot unfrc9uently fol~mving upon seemingly slight iojurie:-1, and oc
CtuTmg after long mtervals of apparent health. 

Symptom-'{ of Traumrtlic Intra·cranial Injlammalion.-These are pain 
(especially rcforrcd to the seat of injury), heat of head, fever, contraction of 
pupils, photophohia, and intolerance of sound; at :t later period there are 
added vomiting, jactitation, delirium, con vulsions1 stupor, su bsultus, paralysis, 
and coma. The occurrence of suppuration is frequently marked by repeated 
rigors. 

The period at. which encephalitis is devolopecl varies in different cases i 
thus, after gcnernl uud wide·spread concus;;:.ion1 inflammation may come on in 
a few hours; after limited laceration, probably not for several days-while 
inflammation resu lting from contusion or fracture of the skul l may occur at 
a still later period. 
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;\o n·n· tru~twortlw information as to the prcci:-;c seat of inflammation can 
hl· <h·rin .. ~I from th<' s:nuptom:o:. Thl' researches of Call<·udcr would ~ecm to 
.. how thnt pain i:-< l':-<pccially coJHH:!<:tcrl with le:-:inn uf the {!ray matter, and 
cu11vul~i1m:-< with•di:-<l.'U:-<C ab11ut the track or <li:;tribntion of the great ve~:-<el::;, 
(·:-;pct'ially the midilll' ccrchral arteries. 8-olly, however, looks upon ronvul
:-<ion~ tt-> <.·hnrnC'tcri:-<ti<' of inflammation of the tubular purtinn of the hcmi:::;
pht·rc·:", and Dr. \\~ at;.;011, of the pia mater or arachnoid; while Brodie and 
JJr.wctt haw :-rcn c·1mvulsionR follow injurie:; of the head when there was no 
evi<h·nce of any inf1;11nmation at all. Death may rc:-;ult fron1 pres:-ure of 
lymph or pu:- on the 1't1diu:c of the brain in ca~es of arachnitis ), from ~often
ing of the hmio ti~suc, from the occurrence of intra-crnninl hemorrhage, or 
from an ah..;cc:-<..; hursting into the ventricle::\ i or it may result secoudar ily 
from thromhn~ii; :111cl pyrcmia. 

l11lrrH·rw1iitl S1tppuration may occur between the !-(ku\l and dura mater 
(.~ulH·rrmial ), in the l'a.vity of the arachnoid ancl the rneshcl:i of the pia mater 
(intu-meningcal), and in the !-lubstance of the brain itself' ( inlro,-cercbral ). 
8uhcnrnial suppuration re:-;ult~ from le:-:ion of the bone, and is only met with 
at the sent of injury i the other varietie::: may all:io resu lt from counter:-;troke, 
aml mny thcref<1rc he fhund at a distance from the point at which the violence 
wn . ..; appliecl. The ti1·:;t and third forms of intra-cranial suppuration are cir
cum~cribcd, the latter con:-<titut ing the ordinary cerebrnl ab::-ce~;:i, which may 
Jn:;t ti1r au indefinite time without producing any marked symptom~. Inter
mcningcal ~uppu ratinn i:-; commonly widely ditih:::ed, occupying the region of 
the vortex, rnm:dly on the side of the external injury, but occasionally oppo-
1;itc to it. 

The Nymptvnvf of intra-c·ranial suppuration arc those of cerebral irritation 
and l'OlllJH"C':"s ion; hut I do not k.now of any signs which will enable the i-ur
gcon prit"itively to di~tinguish the presence of suppuration from that of 
arachnitis. 

Thr prognoxis in nil the~e cases is \•ery unf:worable i pus has, however, 
been ort:1:-ionally cv:wuate<l from beneath the crnnium, the patient recover
ing; and incisions have been made through the dura mater, and cnn iota 
the brain substaU('C', in search of pus. Operations of this kind lrnve been 
recorded by Ln Pt1yronie, Dupuytren, Gut!trie, Dunville, Dctmold 1 Noyes, 
l'lark, Weed~, Ilolden , l\founder, Tillnux, IIulkc, ('hinault, Lloyd, Cour
voi~il'I', Morehouse, BontC'eou, ::-itim:5on, Peck, .Jalland , Elcnu, and my::;elf: 
and]:{ of the 22 ca:-;C::<. arc said to have terminated succt·i::l'fully. 

T1rntmcnt of Tmwnali.C' Encq1ha/.iti.~~Intra-crnnial inflammation is to be 
treated on the general principles bid down in Chapter IL Bleeding was 
fornwrly co11:-;id('rl·d abi-;olutely nece~:sary in these cnses, and is i-;till re~orted 
to h~· l:iome surg-con~. I h:we already exprt'S."C'cl my views i-o fully II!<. to the 
employment of ,·ene:-;ection in the management of' inflammation, that I ::;hall 
not rc,·ert to the subject here, further than to ~ay that I h:t\'C oe,·er had oc
ca~ion tu bleed for encephalitis, though I have with advantage drawn blood, 
locally, by ('upping. Purging is doubtles:: a mo~t rnluable means of treat
ment in the~e casrs, but !'hould be employed with duf' caution, and not 
pul'hed so far as unnece~:-:arily to weaken the patient. Dcsaull derivf'd ad
rnuta~c from the Ul'le of large do:::es of tarla1· emetic, but the remedy is a 

~l~i~1r·;;r~,~~~1~· s~:~~·1ic~8 it~1 ~J~'e s~~~~~e~1~1 ~}·0i'1~~~e c;:::,11~~~c1a~~;1~i~t~\~~1~:,i! 
do:<e~ of u quarter of a grain of the former, with a sixth of a grain of the 
latter, C\'cry three hours, till the gums are slightly touched, when the merct1-
rial :-hould be susprnded, and iodide ofpotw~si'um may be sub:-;t itutccl. Cold 
lo the /tr(l(l i~ a valuable remedy, and is very grateful to the patient, as re .. 
lieving the hcadal'hr, which is one of the most painful symptom~ of intra-
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cranial inflammation. In the latter stage:;, a bli8ler to the nape of' the neck, 
or even to the entire f':Calp, is recommended by :some authoritil':-. The diet 
should conf':iist of fluids, and should be light and unirritating i if the general 
condition of the patient require it, howe\·er, the :::-urgeou mul!t not he:<itnte to 
admini:;ter concentrated nutriment, or even stimulus. 

After injuries of the head, the brain often appears to he left in an irritable 
condition, the patient suftCring from headache, vertigo, im;omnia, etc. Uuclcr 
the~e circumst:rnce;:;, I have derived benefit from the u~e of the bichloride of 
mercury (in \·ery small doses), or of the bromide of potassium, which may 
be given freely, and seems to net well as a hypnotic. The f'tate of the bowel:; 
should always be looked to, in these cases, care being taken to avoid consti· 
pation. The question of ltephining, for intra-cranial suppuration, will be 
discussed in its proper place. 

lNJURrns OF THE SKULL. 

Contusion.-Contusion of the skull, without fracture, is a very serious 
injury, being commonly accompanied with grave lc~ions of the brain; the 
part of the skull which is bruised may become necro!:'ed, and eventually ex
foliate; or, f'rnm :oiept\ration of the dura mater, ~uhcrnnial suppuration may 
occur and prove fatal These injuries are chiefly met with as the re:<ult of 
gunshot wounds, though occa:::ionally resulting likewise from the accidentl:i of 
civil Jifo. The tn:atment cons.i:sts in combating cerebral irrirntion, hy the 
means already described, and in removing seque:<tra, in cai-.e of exfoliation. 
If a patient with contuse<l skull become comato:se, it is usually recommended 
to apply a trephine, with the hope of being able to evacuate pus from beneath 
the skull; the facts already reforrcd to, viz., that it is impossible to di!:itin
guish intra-cranial suppuration from arachnitis, und that, even if the exllst
ence of pm.; were certain, its locality could not be determined, are, however, 
sufficient to show how slight would be the prospect of benefit from such an 
operation. Thus, in a case of gunshot contui::ion of the left parietal bone, 
which proved fatal at Cuyler Hospital, there were found after death arach
nitis of the l'ight side, and abscess of the lqft hemiisphere of the brain, at a 
point corresponding to the scat of injury-showing that trephining on either 
side would have been utterly useless. The operation was, accordiug to Dr. 
Otis, resorted to in twelve cases of gunshot contusiou of the skull, during 
the late war, but in every instance unsuccessfully. 

Fracture of the Skull.-Fractures of the skull mn)' be simple or com
pound, comminuted, etc. They may be com·cnieutly clu::;sified a..:; fractures 
without displacemeut (.fi.~.'ftll'ed fmcture.~), and fractures with displacement 
(depre.~sed fractures), the latter class being again subdivided into impacted 
and non-impacted depressed fractures.1 In some rare cases, the fracture may 
be limited to the outer table, which is depre~ed upon the innerj in other 
irn;tances, the inner or vitreous table is alone broken, the outer escaping. 
As a rule, the inner table is more extensively shattered than the outer, the 
exception being when the force is applied from within, as in the discharge 
of a pistol into the mouth. The cause of this <liffElrence is to be found, as 
pointed out by Teevan, in the well-known fact in mechanics, that fracture 
begins uuifbrmly in the line of extension, and spreads further in this than in 
the line of coinpre«•!tion, and that (in the case of gunshot fracture) the bulk of 
the fracturing hody is absolutely ::rngmented in its pasf':age through the bone. 

1 Other subdivisions are sometimes made, such as the starred fracture, and the 
camerated Jractm·e (a form of the depressed variety). 
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Any part of the f'kull may be broken by either direct or indirect violence, 
the parietal and f'rontnl bones being most often affected in fractures of the 
\'ault, and the temporal an<l i:<phenoid bones in those of the base of the skull. 
Fracturr of the ba~e of the skull is the most fatal form of simple fracture, 
U1'Unlly rel"ultinf! from indirect violence, such as a blow on the top or side of 
the hcacl, or a foll from a height on the feet or hips; it is generally, if not 
(as believed by Arnn and Hewett) universally, complicated by one or more 
fi::;. .. ures extendin~ upwards into the vault. Depre.Q;.~cd fradure of the skull 
is very rarely met with except in the vault, and result.'5 from direct violence. 
C..:. B. Ball, an lri ... h t:'urgcou, has, however, collected several cascR in which 
the baf.ie of the skull wa~ driven in, and the condyle of the jaw impacted in 
the opening, by force trausmitted through the lower maxilla. 

Sym]Jloms of Fractured Skull.-A Simple Fissured Fracture of the vault 
of the !o\kull pre:-ents no symptoms which can be considered diagnostic. If 
there be an external wound, the line of fracture can be usually recognized, 
though :i mistake ha:; :iri~en,cven under the:se circumstance:;, from an abnor· 
mal position of one of the cranial sutures. 

Fractw·e wilh Disp!rtcement, if compound, is readil)· recognized; but, if 
unaccompanied by an external wound, may, as already mentioned, be con· 
founded wilh :l ~implc scalp contusion (p. 310). In some rare instances the 
cli:-;placcment is outwards, but much more commonly inward:;, constituting the 
ordinary deprexsed fracture of the skull. The displacement in the impacted 
fnicture is slight, the dcpreosion being less than the thickness of the skull i 
in the non·impaeted \·at·iety it is usually much greater, fragments being often 
deeply irnbeddcd in the substance of the bruin itself. 

Fracture <~f the Ba~e of the ~'kull may be suspected in any obscure case of 
injury to the head, which presents marked brain symptoms; and there are 
two sigm; in particular, which, though they cannot perhaps be considered 
pathog-nomonie, are unquc:;tionably very significant, and render the exist· 
cnce of fracture at Jea::;i extremely probable. These signs nre the occurrence 
of' inlra·orbital ccthymo.ii,<t and of bloody and ·watery di8charges .from the ear. 

1. Fracture, involving the anter ior fos~a of the base of' the skull, may 
cause hemorrhage .from the 1wRe, or into the deep parl<t of the Ol'bit. The blood 
may flow backwards through the posterior nares into the mouth, and, being 
swa llowed, mny sub:sequently cause hrematemesis, giving rise to a suspicion 
that some le:sion of the abdominal viscera may have occurred. Hemorrhage 
into the orbit and areolar tissue of the eyelids, con::.tituting in the former 
po::ition what is known ns Intra-orbital Ecchynwsis, is commonly considered 
a:-: prc~umpti\·e evidence of the existence of fracture of the anterior fo~a, 
though this symptom may, of course, be due to the gi\'iog way of a hlood
ve8Sel, "ithout lesion of the bony :structures, and may e\•en, as pointed out 
by Lu('as, result from a superficial injury, the blood passing backwards 
from the eyelid:-; to the subcoujunctival ocular tissues. This form of eechy· 
mu~i~ may, however, be distinguished from the subconjunctival and subcuta
neou1' pnlpchral ccchymosis which constitutes the ordinary "black eye/' by 
the fact that it is unnccomptrnied by contusion of the superficial structures, 
aud that it is not u. prinrnry phenomenon; it is, indeed, caused by the 
gradual leakage of blood from within (the Rubconjuncti,·al tissue being 
invoh•ed b~/'ore the eyelids ), and frequently does not reach its point of 
grcntc:;t inten!o\ity until several days nfter the time of injury. The hemor
rhage is mmally venou::;, probably resulting from laceration of the cavernous 
~inus, though it mn.y be arterial, going on to the formation of a circurn· 
:->cribetl lrnunmt iC' ancn1·i8m, and eventually requiring ligation of the carotid 
artery-au op<'ration which has been su('cessfully re!5-nrted to under !l.uth 
cin:u1mstanrl'S by Bu!:'k, Htott., and others. 
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2. Hemorrlwgt .Ji·om the Ea1-.~ cannot, of ibclf, he considered n. ~ign of 
much importance, a~ it may arise from any- injury which ruptures the mem
brane of the tympanum, without ne<..-e~ .. ~uily implyin~ the existence of frac
ture. If, howe\·er, it be profuse and long continued, the blood which rcmaill.8 
in the meatus puli:-atinf!, and other symptom of cerebral injury being ~imul
taneously pre:0ent, it becomes probable that a fracture of the petrous portion 
of the temporal bone has occurred, and that the blood proceed~ from one of 
the large venom; i;:inuses in that neighborhood. 

The occu1Tcnt·c of a Discharge of Thin Watery Fluid from the car or no~e. 
or through a wound of the scalp, is very significant of fracture: thie dh;charge 
appe:lrs, in most cases, to be due to the escape of ccrebro-spinal fluid, though 
instances have occurred in which the secretion of the tympanie cavity, and 
even saliva (leaking backwards through a perforation of the meatu~, produced 
by the fbgment of a broken jaw), have been mistaken for the characteristic 
discharge of fracture at the base of the sku ll. If: however, a profuse watery 
discharge occur from the ear immediately after the accident, or if it follow 
a profuse and continued aural hemorrhage, there can be l ittle doubt that the 
cerebro-spinal fluid is indeed escaping, and that a fracture, therefore, i8 neces
sarjly pre~ent. 1 \Vatery discharge from the no~e is, of coun;e, much less sig-

nificant, and us au accompaniment of 
F10. 164. fracture is less often met with than 

that from the car. Compound fracture 
of any part of the cranial ,·:rnlt may 
be attended by a discharge of cerebro
spiual fluid, provided that there be a 
communication between the external 
wound and the sub-arachnoid cavity. 

It is stated by Robert, who has given 
much attention to this :-u~ject, that 
cases of fracture arcompaniccl with 
discharge of cerebro-spinal fluid are 
always fatal; th ifi is probably n mis
take,forseveral well-authcnticatcclcases 
are on record, in which recovery has 
takei1 place in spite of the occurrence 
of the:-e discharges, though, of course, 
in any case which recovers, there is 

~;·ab!e~~1e!~d~ib/!iti°h~f cfi~;~·~~i~.ha~ 
sudden ce11sation of the watery discharge 
is apt to be quickly followed by fatal 
coma. 

Prognosis.-As far as the injury to 
the bone i~ concerned, there is very 
little risk from fracture of the skull: 

~!~~~::~~esnktu~n~~t~ t~:e:~!:s;fo~~u~~anr~~ ~~~~~~t~,:l~~~l:~l~~~~~l):~~Cbl:~Y;:o~} 
substance, in which case the gap is filled 

by means of a firm and dense membr::me1 as shown in Fig. HH, from a 
photograph kindly ~ent rne by Dr. Charles E. Slocum, of Defiance, Ohio. 
If necro8is take::; place, the sequestrum is thrown off by a process of exfolia
tiou, :rnd, if both tables of the 8kull be inrnlved, the dura mater may be seen 

1 Hoser, howeYer, believes that, if the meninges be ruptured, cerebro-spinal fluid 
mny leuk through the pores of the cranial bones without. these being broken. 
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con'red with healthy granulatiom;, and pulsating at the bottom of the wound. 
Y l'ry large portioul' of the )'.iku ll may be lost, either at the time of the acci
dent1 or at a later period by necrosis1 without injury to the patient; and, in
derrl (paradoxica.l as it may seem), those eases often appear to do bc:;t in 
whi<'h the skull has ~uffcrcd most extensively, the force of the blow or other 
injury spending itself, as it were, upon the bone, and the brain escaping with 
comparatively little harm. The danger in any ca8e of' fractured sku ll de
pend,; upon the amount of injury done to the cranial contents, this injury 
cou!>.i;-iting in contusion, laceration, and subsequent inflammation, condit ions 
which have already been considered. 

Treatment.-The treatment of a fracture of the skull mm:t have reference 
to the condi tion of the cranial contents. The quc~tion of trephining in these 
cases will be most conveniently considered hereafter ; ilfter the operation, if 
it be resorted to, or in cases in which operative measures are not required1 
the treatment should be conducted on tlle principles already laid down fo1 
the management of cerebral contusion and laceration, and traumatic en
cephalitis. Cold to the head, opium, purgatives, liquid food, ca lomel (i n 
cru;es of arachnitis), with perhaps blisters or local bloodletting, if coma be 
threatened, will be found the most useful remedies in the majority of these 
case:-. In cases of compound fracture, loose fragments and foreign bodies 
shou ld be removed if possible, and depressed but adherent portions of sku ll 
elevated, provided this can be effected without. too much d isturbance. The 
danger i!li, however, less from compression than from infl11mnrn.tio11 1 and hence 
rough handling or careless probing of the brain must be rigorously avoided. 

lNJ URil::.-3 0 1~ TllE CRANIAi. CONTENT~. 

Wounds of the Brain and Meninges.-The brain or its membranes may 
be wounded. and portions of the cerebral mass itself cl riven out of' the skull 
iu cases of fracture, recovery yet ensuing; it is indeed su rprising to see what 
serious wounds may occasionally be inflicted upon the brain and its mem
brnnes, without a fatal result. J saw, at Cuyler lT. R. A. Hospital , a solclier 
who had survived a perforating gunshot fractu re of the skull , and Dr. O'Cal
laghan gives the case of an officer, who lived seven _years with the breech of 
a fowl ing-piece within his cranium; perhaps, however, the most remarkable 
cases on record, of recovery after wound of the brain, are those narrated by 
Dr. Harlow and Prof. Bigelow, and by Dr. J ewett; in the f{n·mer case au 
iron bar, three and a half foet long, and weighing thirteen pounds, passed 
through the head, and in the latter, a somewhat similar injury was produced 
by n gas·pipe. 

The Rymptom.s and prognosis of brain wounds will of course vary with the 
particular part involved. L esion of the optic t ract may cause blindness; or 
a wound in the neighborhood of the fourth ventricle, saccharine diabete~. 
'Vounds of the base of the brain are more dangerous, and more quickly fatal, 
than those of its com·exity. The i1'eatment of brain wounds consists in the 
adoption of the measures which have already been so often referred to, as 
appropriate in all cases of injury to the contents of the cranium. 

Hernia Cerebri.-Uncler this nnme have been included several distinct 
condi tions, wh ich have merely in common the protrusion ofa fungous·looking 
mass through un opening in the skull. This mass may be merely a collection 
of coagu la ted blood, or may consist of exubernnt granul at ions1 proceeding 
from the dura mater or from the wounded brain itself, but the true lterrda 
cercbri <.:on-.ist'.'rnfsof'tened and di~integrated hrain matter, mixed with lymph, 
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pu8, and blood. The mass projects: throug-h the dura mater anrl :-kull, and 
the t"Upcrficial portions, which ~lough and are cast oft~ are ui:.ually rl-'placcd 
by frc)::h protrusiolll•\ until the patient die:; exhau:sted. )[ore rarely the 
patient may recover, the whole projecting mfu's being di:-inlel!ratcd and re
moved, or 8lowly ~hrinking without the occurrence of :->l<1ughin[!. It wns 
taught by Uuthrie that hernia cerebri was more likely to oct:ur through small 
opcnin~ in the skull, than through large aperture:-.. This view, howeHr, i~ 
not confirmed by the experience of all obsener8, and the occurrence of the 
affection appears to depend more upon the condition of the brain, than upon 
that of the skull. Hernia ccrebri usually rnauifosts itself in the course of 
the fir:"lt or second week of the injury. the period ,·arying with that of the 
developmeut of ccrebritis. The treatment is that of encephalitis in general. 
I doubt if advantage can be obtained from any Iota] treatment, though it is 
said that in the early stages slight pressure has proved usefo l. Avulsion1 

exci1'ion, and ligation are all to be reprobated, as more apt to add fresh irri· 
tation thun to be procluctiye of benefit. As the affCction seems oRcn to re
sult from the imhedding of spiculre of bone in the brain, we should be careful 
to rcmo,·e all loose fragments that can be detected; while, on the other hand, 
as hernia cercbri cannot occur without wound of the dura mater, this mem· 
bra11e i:;houhl be scrupulously respected in all our operations upon the ~kull. 

TREPU 1~1xn rx l).""Jt·n1 ES OF TUE II E.\D. 

The objects sought to be attained by the use of the trephinc are the remot•al 
o.f conpre."·~ion, whether caused by extra\'asation, by displaceci bone, or by 
the presence of pu:-0, nud the prerenlion o.f injlanmwtion, by the remo,·al of 
foreign bodic~, such as sharp spiculre of bone, nrn::;ket-ba1ls, etc. Trephining 
is also oc<.'asionally employed in the treatment of epilepsy, when it appears 
probable that the di..;case is caused by a morbid c<m<lition of the skull. 
Hedi I lot recommend:; trcphining as a p1·ophylactic in many cas<·s of fractured 
skull, but his YiCwt:i arc not shared by surgeons generally. 

Trephining for E xtravasation.-If it were possible to be :sure that the 
seat of extravasation were between the brain and dura mater, Hnd that there 
were no other lesion~. operative interference might he employed \\ ith ::ome 
hope of benefit. " 1 hen it is remembered, howe\·er, that the ::cat of ex
travn~ation can \'Cl')' rarely be determined, and that the!"C' case:; arc almo::st 
innuiably complicated with grave injury of the bntin substance, it cens<:::; to 
be a matter of surprise that, as l\lr. Hutchin~on puts it," the modern annals 
of surgery do not ... contain any case:s in which lite has been l:!;ancl by tre· 
phining for this ::;tate of things." There are, indeed, a fow c11:;es on record, 
in which blood has been evncuated from between the <lura nrnter and skull, 
or even from the C:tYity of the arachnoid, the patients recovering i but in the 
immense majority of in:-;tances, the operation, which is now seldom performed 
und<'r these cir<.'umstnnc:e~, ha:5 been useless, or has even hastened death. 
llcn<·<•, I <'annot but think that, as a rule, the surgeon will do wisely to ab
stain from the u~c of the trephine in these cases, relying upon medicnl 
trentment, as in dealing with ordinary apoplexy. If the trephine hr em
ployed, a larg<' circle of bone should be rernoYed, in order to give room for 
the evacuation of coagula, and to nffbrd a fair opportunity to secure any 
\'esi;el that may be found bleeding. 

Trephining for Depressed Bone.-Probably fow ~urgcons, at the prceent 
day, would think of operating in a case of Simple Vepre.".~trl Frucfure, with· 
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out i-ymptom:-; of <·ompre:-;~iou. EYen if there be such symptomi'1 the adnrn
t:iges to be deri\·ed from trephining are, at least, very problematical, for ( 1) 
the ::-ymptom:o, if' due to the depre&jed bone, will probably pas:: off by the 
brain nl'cu:otomin.~ it~elf' to the pre~urc; and I i ) if the co1111H·cs~ion Jl<'rsist, 
it will, mo:-t prohahly, he foun<l to be due to extravai-:1tion from lareration 
of the brain it:o.l•lf', a condition which eYidently would not be benefited by 
tn·phining. Indel•d, IIutchin~on goes so far as to (·nn:-idcr <·ompression of 
the brain as the re:sult of depressed fracture "an imaginary !ltate," aud 
declare:-; that he hus" ncYcr seen a case in which there seemed definite reason 
to think that dcpre~sion produced symptoms." Although the mle is still 
given, in most of our surgical works, that trephiuing ii5 indicated in 8iruple 
fracture accompanied wiLh marke<l symptoms, there ean be no doubt that 
ho~pital surgeons arc becoming more and more aver~c to operati ng- ia these 
caset:i; and for _my own part, I can only ::.ay that l never i;cen a l:asc of this 
kind in which I thought the use of the trephi11e justifiable, nor an autopsy 
whi('h showed tlw .. L the operntion could po!-i-Siblr hnve sa\'ed li fe. 

'\rith regard LO Compound Dep1·etJ8ed Fracture~, it secmti to me that the 
course to he puri<ued should vary, according as they are or are 
not impacted. In an impacted fracture, the depre::.sion is neces- Fw. lCi.J. 
sarily inconsiderable, and if symptoms of compre&5ion are 
prc:-<cnl in :.;uch n case, they are due to extrnrnsation or lacer- ~.x 
ation, nnd not to the depre:"sion; morel>n-r, the impaction 
preHnt:-; t he accc~s of air to the cranial contents, and thus 
let'."'ens the rii;;k of disorganizing inflammation following the 
injury. Hence, in impacted fi·acture, though compound and 
deprc:-<:-<ccl, I wnuld not advii-e an operation 1 eYen if ~ymptom~ 
of l'ompreStiion were pre~cnt. For one cu~e like Keate's, in 
whieh by n happy accident the operator might di:oc0\·e1· a 
wound of a large artery 1 nnd thus relie\·e the comprc~sion, 
there nrc many cases in which trephiuing could be productive 
of 110 benefit, but would, by admitting the atmosphere, scri-
ow~ly compl icate the prospect:S of reco\·ery. If, howe\·er, in a 
case of compound impacLecl fracture, conv ul .:;ion8 01· other 
symptomR of rercbral irritil.tion COffle on at fl. later period, the 
~urgcon ~hould explore the wound, and if it a.ppear that sup· 
pumtion has occurrc'cl beitl'een the table.i of lite .~kull, may prop-
erly apply t he trephine, as r have myself done with adrnntage 
undl'r thc:-;e circum~tancl-'~. In the case of a non-im/)(tclcd frae· 
turc, the rulr ha:-; already been gh·en, to remove the loose ' .. 
fra:?mcnts, and cle\·atc the remainder. In most cni-cs thi~ can lie>,.~ Sa ... 
readily be done by mean~ of the elevator aucl forcep:->, without 
enlarging the opening iu the sku l l. If. howeyer, the aperture be too:-<mall to 
admit of :-afc manipulation, there can be no objection to enlarging it, either 
with a H<'y's saw, with cutting pliers, or with a small trephinc. The risks 
of atmospheric contact are unavoidable in tiUC.'h a ca~c as this, uncl the best 
that the surgeon tan do i~ to clear the wound ns well as po::;~ible, by the re
mo\'al of' o~~COU:' i-piculw and foreign boclie:o. lt will thus be seen that I 
would re:-;trict the use of the trcphine with in very na1Tow lirnits; it is not to 
bC' UtiC'd with the itlea. of relieving comprc:::;:.:ion, nor with the idea that there 
is auv :special \'irtuc in the operation, to prevent enccphaliti:::. The trephine 
shouftl be use<l merely as lley's snw is used, me<:lrnnically, to cnbr~e un 
opening whic•h would be othcnrL~e too small to allow the Rlll'gcon to carry 
out plain thernpeutic indic~~tioni:i. The surgeon shou ld cautiously explore 
C\'CI")' compound non-impnC'kd fracture. and if there be loo~e ~picuhc, remove 
them, whether thel'l' be symptom~ of compre~.:Sion or nut. .\I' the inner ta.ble 
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is often more extcn~i\•ely in,·oh·ed than the outer toblc (especially in punc
tured fractures), it may be nece::':;;ary slightly to enlarge the openin~ in the 
skull in order to rcmoYe the~e ~picul:.-c, and this enlargement may be done 
with or without the trcphine, according to the nature of the C'USC. All this 
must be accompli:-;hcd, however, with the utmo,.t caution and geutlcnes1'; and 
I believe, with Brodie, that it i::i better to leave1 imbedded in the brain, a 
foreign body, or even a fragment of bone, than to ad<l to cxi~ting irritation 
by reckle~1' ·attempts at its removal. 

Trephining for Intra-cranial Suppuration. -Ronic yrnr1' ngo, under the 
influence of the teaching and example of the celebrated Percival Pott, this 
operation was more frequently resorted to than it is at the present day. As 
we have already )':Cen, there is, in the large majority of cas<.>~, no symptom 
which renders it certain that pus is present; and, as Ilutchin~on remarks, if 
we adopt the rul<.> of trcphining in a ll cases in which, after bmiRe or fracture 
of the skull, the patient has become hemiplcgic or comatose, with inflam
matory symptom~, we will operate in twenty cases of antchnitis, for one in 
which wc will find any pus to be evacuated; while even if pus be found, and 
can be removed, in the immense majority of cases arachnitis \\ill coexist, and 
cause death in spite of the operation. ur have repeatedly," says Hewett, 
ii seen the trephine applied under such circumstances, and matter evacuated, 
but without any permanent benefit. Indeed, the sucte:-...;fu} issue of a ca:-e of 
trephininrr for matter between the bone and dura. mater is, I believe, all but 
unknown ~to surgeons of our own time." 'Vhen the chances of a succe:-:sful 
issue after operati\·e mea:-:iures are so slight, the surgeon will, I think, in most 
cases, do wiselr lo abstain from the operation; 1 more <'Specially a:; these cases 
will occasionally reco\·er, at lca:-t temporarily, under expectant treatment. 
Even if pus be present, it is impossible to know that it is within reacl1, and 
cer('bral abscess may continue for many years, producing little or no disturb
ance; while, though recovery ha:- occasionally followed trcphining under 
these circumstances/ the operation has in many more cases but superadded a 
new injury to those already existing. Chassaignac has proposed to trephine 
as a prophylactir ugainst pycemia, in cases of contused skull; but the opera
tion i!:i surely not justified, either by experience, or by what we know of the 
etiology of the affection meant to be prevented. 

\Vith regard to Tl'ephining .for Epilep.'% I can only ::my that I consider 
the operation usually uu:\dvisable.3 Its risks are not inconsiderable, 16 out 
of 72 cases collected by Billings, and 2S out of H'\ collected by Echeverria, 
having proved fatal; and when we remember the well-known fact that epi
lepsy is apprlfenlly and lemporm·ily curable by very various remedies, which 
have at lea!'t the merit of being harmless, we should pause before recom· 
mending an operation which may not improbably itself cause death 1 an<l of 
whi<:h the prosp('<"ti\·c benefits, as regards permanente, are certainly doubtful.• 

1 Unle~«, as in cnces sucre~c;fully trephined by P. II. Watrnn, N. R. Smith, and 
Cras, an orifice in the skull should plainly communicate with nn intra-cranial ab
sce~i;. Under such circum:=.tnnces, if the opening were insufficient, the operation 
would of cour~e be indicated. 

2 See pnge ~19. 
~According to Broca 1 in epilepsy from cranial injury, the temperature is raised 

upon the affected side; hence, if the tempernture be highest cm the uninjured side, then 
epilepsy is not due to traumatic cause!', nnd will not be relieved by nn operation: 

• Bro('!\ and ('lrnmpionniCre hn\'e given rules for selecting the point of trephming 
by 11 locnlizing" tl1c seRL of c~rebral inj ury. I hope that I may be pardoned for 
exprcs!<in~ the opinion that their interesting investigations urc more ingenious than 
practically useful. 
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Operation of Trephining.-The form of trephine ordinarily C'mployed is 
tihuwn in thl' ltc·c·ompanying illu~tration <Fig. 166). lt is to bt• applied 
evenly on thl' Rurfo.tc of the :-;kull, with the centre pin 1 slightly pr~jetted, 
and i" to lw worked <·autiously by light turns of the wri:-t from left to right 
and from ri~ht tn lc•ft, until a groO\·e is formed, when the c·cntre pin must 
ht· witlulrmrn, lest it puntture the skull and 
w11und the dum mater. The l"Urgeon then pro- Fig. 1GfJ. 
cC'ed~ l:"lo\\'ly and gently, bru::'hing away the 
bonr-dust, from time to time, and testing the 
pro~rcss made by means of a fine probe or 
toothpi<·k. \\'hen the diploe is reached (if 
there be nny), the trt•phine works more freely, 
and blood cs{·apes with the bone-dust. As the 
inner table is approuC'hcd, the surgeou mus:.t 
renew hi~ precautiorn;, lest undue pressure, or 
an uc(' idcutal ~lip of the instmment, should 
wouocl the duru mater, an occurrence which 
would he very apt to prove fatal. The disk 
of bone which lrns been separated will often 
come awny· in the crown of the trephine, or 
may othcrwi:ic be readily removed with the 
elevator (Fig. 167) and forceps. If the exter- <.:omrnon 1rephine. 

oal wound b{1 not large enough to allow the 
application of the trcphine, more room may be afforded by means of a cru
cial or T incision, the Haps of the scalp being held out of the wn.y, and <'Ure
fully replaced when the operat ion is complete<L The wound should then 

FIG. 167. 

•• 
E-

be lightly drc~:..:cd, and the constitutional treatment of the patient carried 
out in ac<'ol'dancc with the principles already laid down for the management 
of cerebral injuricF-. There nre certain regiont-i of the skull to which the 
trephinc i::.hould not be appl ied, if it can be avoided; these are the various 
suture~, the line:; of' the lnrge venous sinuses, the anterior inferior angle of 
the parietal bone (where there would be ri~k of wounding the middle menin
geal artery), and the frontal sinus; if it ~hould be necessary to operate iu 
the latter t-iituation, the outer table should be r~move<l with :i large trephine, 
ancl the inner tnblr with a s:..maller instrument. 

Th<' Co11ical 1hphine (Fig. 168) is an old instrument, the use of which 
has bl'en, in modern time~. revived by Galt, of Virginia. Jt has the advan
tag-e over the rommon in~trumeut, that its peculia r shape prevents the 
pos:.sibility of it!i unexpectedly plunging into the brain; it, however, has the 
disadvantage that it divides the skull obliquely, and thereby exposes the 
pnrt to grcntcr rbik of necrosis. 

1 lf the usenf the centre pin be undesirable, the crown of the trephine may be 
steadied by npplyinA: it through a piece of perforated pastebourd, as suggested by Dr. 
P. LL "'at.son, of ~;din burgh. 



328 INJURIES O.F TllE llEAD. 

The re~ttll.~ of the operation of trephining arc very unfa\•orablc, the pro· 
portion of recoveries having been in the New York H ospital only about 1 

in 4, and in Uni,·ersity College Ho:-;pitnl (Louclon) 1 in 
Fro. 16R. 8, while in Paris almost e\•ery cal3e operated on of' late 

years, has, according to Nelaton, prO\·ecl fatal. I h:we 
myself been compelled to trephinc iu 9 ca~c~, but in only 
1 has the operation been followed by permanent recovery. 
The majority of deaths after trephining arc, howe\·er, 
due, not to the operat ion, but to cereb1·al lesions on which 
the operation could have no efl€ct, so that statistics are yet 
wanting to show the absolute mortality of the operative pro· 
ced ure. Jn only one of my own nine cases did the operation 
seem to hasten death, while in two which ultimately proved 
fatal great relief was afforded, and lifo was prolonged for 
several weeks. One case ended in complete recovery, and 
in the remaining five the etfbct of the opemtion appeared 
to be entirely indifferent. During our late war, 227 ter· 
mina.ted cases of trephining gave 126 deaths and 101 re
coveries; 4.51 cases of removal ofsplintcr:; or elevat ion of 
fragments, without trephining, ga,·e 1 i6 deaths and 275 
recoveries; while 3447 cases treated by expectancy gave 
2J.)9 deaths and onlr 1288 recoveries. (Otis.) As, how· 
c,·cr, the latter grou~p of cases contained almost all the 
instances of penetrating and perforating fracture, as well 
ns those which prond fatal before any treatment could 
be adopted, it would be manife~tly unfair to found upon 

Conical trcphinc. ~~~e~e0ft~;:.;~~~i~i: ar~umeot as to the value of the opera-

Thc most elaborate statistics of trephining yet published arc those of Dr. 
Bluhm, who has collected 923 cases, with ..J.50 recoveries and -i.n deaths, a 
total mortality of ;)1.2.J per cent. The deat!H·ate varies according to the 
period at which the operation is performed, the Jn·inwry cases being the 
most fatal. The following table is condensed from that of Dr. Bluhm, in 
Langonbock's Archives (Vol. XIX., Part 3). 

Primary, . 
Secondary,. 
Lale, .... 
Period unknown, 

Aggregate, 

114 
158 

59 
69:? 

923 

51 
94 
39 

26(i 

450 

G3 
64 
20 

3:?G 

55.21) 
392.J 
33.90 
55.07 

51.25 

Perhaps we can most nearly approach a correct C:'\timatc of the risk::; of 
the operation itself, by considering Billings's and Echevcrria's statist ic:-;, al· 
ready referred to, of trephining for epilepsy. In these (•a:-:es the only trau-
11wti~m, to borrow a Gallicism, is that clue to the operation itself: and here 
we find that the mortality i5 about 20 per cent. But, even with thi~ com· 
paratively small figure, it behooves the su rgeon to he Yery cautious not un· 
neccs~arily to em pl oy an operation which of itself kill s one out of every five 
patientr-., more especially as, upon consideration of the pathology and natural 
history of brain injuries, the probability of benefit from the operation ~ 
seen to be limited to an exceeding ly smal l number of cases. 
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CIIA.PTER XYI. 

INJURIE~ Ol' TllE BACK. 

"'m1xo:oi or other injuries of the soft ti:::sues of the back pre:-ient no pecu
liarities requiring special comment. It is, indeed, only in con~cquence of 
the liability of the vertebral column and its important contents to be involved 
in lesions of tho back, thnt injuries of this region acquire the interest which 
they pm:i::iess in the eye:; of tho surgeon. In entering upon the important 
subject of spinal injuries, I shal l consider, first, the traumat ic les ions of t he 
spinal cord itself: reserving for a later page what I have to say with regard 
to sprains, fracturefr;, and dislocations of the vertebral column. 

I NJUHll~"i OF THE SPCNAL Co1rn. 

Concussion of the Spinal Cord.1-This may vary, like concus..;ion of the 
brain, from the slightetit jarring or shaking, up to complete <iisor~anization. 
Unlike concu!':.;ion of the brain, however, it is ver.Y :-:eldom that the spinal 
injury j:.; 1>0 ~c,·C're a.." to prove immediately, or even rapidly, fatal (except 
when nN.'ompanitd by fracture or dislocation ), death as a re:-mlt of :-.pina1 
concu~:.;inn usually occurring after a con:::idcrable interval, 1rnd being pre
ceded by inflammation of the spinal meninge:; or of the cord it~elf, or by 
progrct":-:i\•c softening without inflammatory symptoms.. The reason for this 
diHerence i~, ns pointed nut by L idell, Rhaw, and others, that the spinal cord 
floats loo!'cly in an elastic medium (the cerebro-!0-pinal fluid), and is therefore 
not so rt•adilycxposed to injury as the brain, whi('h fits comparutively closely 
to its bony iuv<':-;tment. I do not believe it possible for death to occur from 
concu~ ion of the spinal cord, without lesions demonstrab le by 710/jt-mortem, 
imspect ion. T hough ~evc ral ca:-3es have been recorded by ]~oycr, Frank, and 
other:-11 iu whil'h such an C\·ent has been suppoi'ed to occur, it is prnbable 
th:lt, with the more u.ccurate means of examination whic:h arc now possessed, 
po~itive le:-:ioni:: could have been discovered. Death may, of course, occur 
from 8lwck, which is an occasional complication of spinal injur ie:;; or from 
concomitant lct"ion~ of other organs-lesions which may readily escape detec
tion, if attention be directed chiefly to the condition of the spine.2 The post
mortem appenr:mces, in fo.tal ca~es of spinal concus:;iou, may be eln~~ed a:; 
(1) extranu~ation of' blood-which may occur in the :'ubstancc of the cord 
it:-;elf: between the cord and its membranes, or between the latter and the 
,·crt<•br11l column i (2) laceration of the membranes, or of the cord; ( 3 ) in
flammatory chaage:-:-menin~itis or myelitis-with or without compression 
of the cord from the ~o-C'f\llcd products of inflammation, lymph, pus, etc.; 
nnd (-1-) dcgenC'ratiou of the titructure of the cord, without any C\·idences of 
pre-existing inflammation. 

1 Thl' term cm1ms.~io11 ili relained from motives of co1wenience. lt is not, however , 
scientiflcnlly corrC'ct, the vnrious conditions which nre designated by the term con
cussion1 being rcolly in~ttrnccs of contusion, partial rupture or the cord flbres 1 etc. 

Se: $~~: 1~~1k~o~::1 ~'t~~8~\~?~~1°{~(~es~bj:~~: ~~1 ~::~1~:e~i~~ pnpcr by Dr. W. :\Loxon, on 
thrombofiis or tlw re11nl ves$cls throLJgh injurv lo the lumbar spine (Guy's Hosp. Re-
ports, 3d s., \'OI. xh•., pp. 90-111). · 
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Hemorrhage into the Vertebral Canal is a not unfre<1ucnt occurrence in 
Kcvere eases of .spinal injur~'· If in small amount, it nuiy !ri\·e ri:;e to hut 
tran~ient paraly~i:..;, the effu~ed blood becoming coag-ulated and partially ab
::-orbed, and the compre&:cd cord becoming gradually an·ui-tonwcl to it:-; pre."
ence; in other ea::-es it may remain in a fluid eonclitiun, or mny po~:oihly be 
dotted and sub:0C'quently reliquefied. In some cai:;es it would appear that 

~~o;;~ ~~t~~ ,.t~~~~ t~~:~1~u~;·n~o~1~~~'~1[Z1~ ;i ~~;s~t1~1~Zi~~ lI~~~~~~i:~~~ I (~~~a,~:~i:1 ;~'1! 
year), and death thul-' resulting, as pointed out by A!'ton Key, from the cwnu
latitie effect of opinal compression. I do not know of any sign by which the 
~urgcon can po51ith·ely determine the exact seat of extr:~va};ation in c:.u;cs of 
:-;pinal hemorrhage; in the majority of instnm:es the ellUsed blood i!:' found 
outside of the membranes, or between the lntter and the cord ; aucl it is prob
ably in one of these positions that extravaP.ation usually oc·cur:;, when the 
symptoms urc slow and progressi\'e in their development, ancl when the power 
of motion is more affected tha n that of sensation. Extrarnsation into the 
::.ubstanc<' of the cord itself, would probably cauP.e iu~t:rnt paralysis, both 
motor and sensory, which might be permanent, or in a favorable case might 
subsequently disappear. This is the most plausible explnnat ion of the symp
toms in the remarkable case recorded by Ilutthes, of Dublin, in which an 
injury of the cervical spine caused instant but temporary los~ of both motion 
and sensation, in the lower extremities, followed by graduall y tle,·eloped but 
Jong-persistent motor paralysis, in the upper extremities. Instant loss of 
both motion and sensation, if temporary, may be supposed to be due to a 
:'!light hemorrhage into the substance of the cord it~elf; while gradually de
yeloped paralysis, especially affecting the motor power, ma.y be reasonably 
attributed to hemorrhage upon the surface of the cord, or even outside of the 
membranes. The upper limit of paralysi:; will, of course, indicate clearly 
the heigltf at which .the extravasation hns occurreU. 

Laceration or Rupture may occur in the spinal membranes (particularly 
the pia mater, allowing a hernia of the medulla), or in the fibres of the 
spinal cord itself. These lesions are, however, more frequently produced by 
violent twistings or bendings, or by fractures or dislocations of the spinal 
column, than by any injury to which the term concus8- ion can be properly 
applied. 

Infiammatiou of the Spinal Membranes (Meningitis), and of the Cord 
(Myelitis ), are \'Cl')' frequent secondary ocC'urrences in cases of spinnl injury. 

~ ~~~1~~i~:~1~ipf~.~~~Pt~1 e~·~ ~:ure~~)~~W:s;l~~~ ~~~c~~~~ ,~.~~~~0cl1?:~~~f 
the cord, or pr incipally the gray matter; though, if conseC'utive to menin
git is, the white portion may alone be inv<)lved. Inflammation of the cord 
substance ii;; commonly attended with softening, which may encl in total dis
appearance of the nerrnus structures at the part affocted-nothing but con
nective tissue remaining; more rarely induration occurs, the nervous sub
stance being increased in bulk, and of a dull whitish color. The occurrence 
of inflammation, in cases of spinal injury, is attended with great pain, dis
tressing sens~1tions1 as of a cord tied around the waL..i.t or limbs, tetanic 
spasms, general convulsions, etc. 

Progressive Disorganization of the Cord may occur as the result of 
injury to the. spine, without the manifestation of nny evidence of inflamma
tion, either during lifo, 01· upon post-mortem inspection. Paralysis, both 
motor and Rcn~ory, sometimes accompanied with muscular rigidity, gradually 
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crrep8 upward:", until clenth ensues from interference with the re:;pirntory 
fundion. Th<' autopl'i)' 1-'hows diffused white softening of the !<.pinal cord, 
without C'\'i<lt•nt·e of either meningitis or myelitis. In other instances the 
cord, to the un~tid(•d eye, appear:; perfectly healthy, though marked changes 

~}:<;~'~;J~I!.~17!,~(!~:.~C.l,i~~ii~re~ 1~y4991~§~~)1~icroscopic im~peC"tion c II. ('.Bastian, 

Wounds of the Spinal Cord.-The ;pinal cord 111ay be wounded by >harp
pointed or cutting i1ll'itruments, by pi5tol·hall::., etc., without any, or with 
very fl.light. injury to the vertebral canal. The symptoms of such a lesion 
are those which WP :;hall presently consider as common to all spinal injuries, 
though there m::i..y be :some modifications, owing to the grcnter limitation of 
the injury to certain parts of the cord than in cases of spinal concusi'!ion, or 
of vc:rtchrnl frn(•turc or cli~loeation; thus, while in the laUcr classes of cases 
pnrnlysi!<. is usually hilatcra l, and inrnlves both motion and sensation, in 
case:::. of' wound of the cord we not unfrequently find paralysis only of the 
15idc injured, a!-\ in instances recorded by Vignes, Peniston, and others; or 
lo!!."' of motion on the injured, aud loi-:s of semmtion on the opposite !" icle, as in 
cases nnrruted by Boyer, and by IIughlings Jackson. 

Symptoms of Spinal Injuries.-The following account of the symptoma· 
tology of injuries of the spine is to be understood ni-: applying to all forms 
of injury in \\hich thl" cnrd i~ inrnlved, whether the vertebrnl column itself 
hns or has not e;:;caped: as we shall see hereafter, the ditforential diagno:;is of 
the ,·urious form:; of spinal injury is often impracticable, and alw::i.yo difficult, 
a fact which i~ not surprising when we reflect that. the faliomil i:;ymptoms 
are thC' same in the various forms of le:::ion. I sfo1ll adopt the eln:.:1'ification 
of symptoms which ] rmploycd in my monograph on Injuries of the Spine, 
publi:;hed in 1867, and which is pretty much the same aR that used by Brodie, 
in his cla:-sical paper in the Jl/edico· G'hinll'gical Tran,11;actiou.11. vol. xx . 

. Motor Pamly.,i.'1.-The most striking, and probnbly the most constant, 
symptom in rases of spinal injury, is p:ualysis of the voluntary muscles be
low the sent of lesion. " ' hen the injury is below the second lumbar vertebra, 
the1·c may be no paralysis, or, if it exist, it is usually partial aud temporary, 
the Rpina l cord itself not usually extending below this point, and the caucla 
cquioa a.ppearing to be comparatively free from risk ot' injury. In le:-;ions 
below the eleventh dorsal vertebra, the purnlysis is usually less complete than 
in tho~e al a higher point, the cord being protected in this part by the roots 
of the cauda equina. Paralysis, ordinarily, docs not extend to parts which 
derive their ncrvomi ~upply from the portion of the cord abtn·e the seat of 
injury, and the exact point of lesion can be thus determined in most ca8es; 
the apparent exceptions reported by Stafford, Brodie, and others, arc probably 
explicable by the fact that a second lesion, such as contusion or extnwasa· 
tiou, existed at the hig-hcr point, as the result of indirect violence to which 
the older writcn; would have given the name of counterstroke. The-extent 
of the ~pinal lC',:o;ion iu n downward clirection, ma.Y be determined by means of 
the elcrtricn l te~t. proposed by :M. Landry. This surgeon found, in a case of 
luxa.tion of the fifth dorsnl vertebra, that the muscles of the thigh ceased to 
respond to clectricitr, while tho;::;e of the leg, though equally paralyzed, con· 
tinued to ('On tract iu response to the electric stimu lus. The autop:;y showed 
that the part of' the cord which supplied nen·es to the femoral muscles was 
disorganized, while that whence aro;:;e the nerves going to the leg wai; quite 
henlthy. Thus the filct that each segment of the t·o rd constitutes a separate 
ncrvc centre, affords a means of accurate!." determining the exten t of that 
portion which lrns been injured. :Motor paralysis is usually symmetrical; 
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when unilateral (a::. in a ca~e of fractured spine oh:-;cn·ed hy Li:..;ton l, it i111li
cates that one ~idc only of the cord i::; in,·olved, as in the in!-'tance:-; of wound 
of the cord already refhrcd to. 11Iotor paraly8is after spinal injurib may he 
due to various causes, a:s to didsion of the cord fibre:o. to compre:<.~ion (either 
from extra,·a::.ation 1 or from the products of inflammation J, or to progre:" . ...;in~ 
disorganization of the ncrrnus i-;tructurc:S. If the paraly:sis be immediate, 
complctc

1 
and permanent, the cord is probably divided; if the paraly~i~ he 

immediate, but not permanent, the case is one of so-called "coneu~.sion "
the lesion probably being tl slight extra,•asation into the i::.ub:-;tance of the 
cord, though this is, of course, mere matter of conjecture; paralysis coming 
on gradually, and ::ubsequently dimini:;hi11g, i:; probably due to compres...;ion 
on the surfo.cc of the cord 1 from extravasation or from ioAammatory change...:;; 
while slowly but continually extending paraly~ i sgi\·e~ rcm;on to fear progres
sive disorgnu ization of the cord-a cond it ion which, almost a lways, ultimately 
proves fatal. 

A fow caf:es are referred to by Velpcau, in which the cord ii; said to have 
been completely divided, without any paralysis luwiug existed during lifo i it 

~~t~~~~:c~l~, b~f~~:~{ ~~· s~~~~}~t1 t~\~~~ ~~1s:; ~~!~1;~t ~~~0t~~.~~~f /~b~~~~!~~n~~ 
division of the cord fibres not being ~complete---or, as suggr:-;te<l by Prof. 
Brown-Sequard, that the division was at a point below the ori~in of most of 
the spinal nerve::;. 

Jlw1wla1· Spwmts or Convulsion-~ after spinal injuries were believed by 
Brodie to indic1tte compression of the cord, and I believe thi:-' r-ta.tement to be 
correct, as regards the ~pa.sm::. met with in the early Rtage:0 of thc~e cases. 
The value of this !"iymptom for diagnostic purpo~es is, however, diminished 
by the fact that the cord is often found {'Omprcssed, after death, without 
spasmi; having been ob:serYed during life. The occurrence of convulsions, 
at a later period (as alread~' mentioned ), may denotC' the onset of spinal 
meningitis; while again, in cases which rerover, muscular t.witchings not 
unfrequcntly aceompaoy the return of motor power. 

Lo8.'J of Se11.'Jation usually accompanies and is coextensive with motor paral
ys is, in injur ies of the spine. So complete was the loss of feeling in a case 
recorded by Pu rple, that the patient submitted to amputation of both thighs, 
without the use of an an::csthetic, and without manifest ing any emotion 
during the operation. Occasionally sensory precedes motor parnlysi~, while, 
on the other hand, in fa.vorable cases, the power of' feeling is not unfre
que!ltly regained wh ile that of motion is sti ll very imperfect. 

Hyperredthe.'Jia is occasionally observed in connection with motor paralysi::.. 
South saw a ca:se of fracture of the cen·ical spine in which there was loss of 
motion with hy•perresthesia on the right side, and an::e.:5.thc:;in. on the left. On 
the other hand, in a. case reported by Gama, intC'nse hyperresthesia followed 
a bayonet wound of the posterior column:oi of the spinal cord, there being 
absolutely no paralysis; :1 circumstance which, a:s pointed out by Brown
Sequard, would indicate that the anterior portion of the cord had escaped 
injury. A zone of hypenesthesia sometimes marks the upper limit of sensory 
p:ualy:"i:.;, due probably to irritation of the spinal nerve:', before their exit 
from the Yertebral canal. 

P!dit i:.; a S}'mptom of frequent occurrence in spinal injuries i it mny be felt 
at the ~cut of' Jc:-;iou, or may be referred to \'a rious other parts of the body. 
Unusual and often most distrc.8sing sen~ations, as of burning, constriction, 
etc., may be rcforred to parts, the nervomi connection of wh ich with the 
sen:-;orium is entirely dest royed. 

Dy.~p1/f'ra .-This is n. marked and distressin~ symptom of injuries of the 
cervical and upper dorsal regions of the spine. It is often said that, in lesions 
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nf the c:l'rvieal cord, re: ... piration is performed by the diaphragm alone; this is 
not J.;trictly corr(•d, for, :.lf:. pointed out by Shaw, in many caJ.;c~ the diaphragm 
i~ lwlpC'd by thC' ~l·rratns magnus mu~clc (supplied by the external thoracic 
nen·e, which, when the shoulden5 are fixed, tends to lift and expand the 
l'h('=-t. H the :-.pinul cord be dc:-lroyecl abo,·e the origin of the phrenic nerve, 
cll·ath i=- instantaneous. The otcurrence of clyspncea in dor..:.al injurie::; depends 
upon two l':lU!'C:S: fir~t, the abdominal muscles being paralyzed, the act of 
expiration j., llC'CC':-l"aril~· incomplete; and, secondly, parnlyt-ii~ of these mus
clb allow8 tllC' boweb to become distended with gas, thus thrusting the dia.
phrn~m upwardi-;, and mechanically impeding its motion. The occurrence 
of dy:-pn{l'a at a. late period of :spinal injuries is attributable to progre:-si\·e 
di:-.mrganizotion ofthe cord extending upward to the cervical region. 

Dy ... pltrtgfri a~1cl Vomiting have been observed in injuries of the cervical 
spine, w; has .faw1dir·e in tho~c of the dorsal region, without any hepatic 
lc!'ion having been dii-;covcrecl after death. 

Jnroluntary Fecal 1Jisclut1·ge1S :ll'e met with in those cu~e~ in which the in
jury lrns involved the lowest portion of the cord-that which presides over 
the :-phinctcr muscle of the rectum; when the le~ion i :::J at a higher point, 
thi:-i part, ha\•ing escaped injury, continues to act, for a time at least, as a 
separate nerve centre, and Col'itfreness en~ues. In some caio;cs there may be 
temporary focal incontinence, depending on shock, which is coincident with, 
thouµ-h not necc:::sarily dependent upon, the :;pinal les ion. 

Retentioll of Urinf' is present in most cases of spinal injury, being followed 
after a time by Ot•e1:flow, and subsequently by true l11 to11tine1tce. A few 
cases arc recorclC'cl hy ~forgagni and other5, in which incontinence was pre
sent frum th<' outset. 

Suppre&Jion of Urine is a more ser iow~, but fortunately a rarer, symptom 
than retention. Revera) remarkable instances of this occurrence haYe been 
rernrdcd by Brodic1 Dorsey, Comstock, and other~. 

II0111aturirt, from cointident contl15ion or partial htccrtion of' the kidnej•S, 
is not unfrcquently met with in cases of sprain of the lumbar spine. This 
sym ptom is not usually one of serious import, though Mr. Hhaw reporls a 
ca::-c in which the bleeding was 50 profuse as to render the patient anremic. 
There is, according to L e Gros Clark, no reason to believe that organic dis
ease of the kidney CV('r ensues in these cases. 

Glyco:~u1·il£ has been met with iu connection with injury of the cel'\' ieal 
spine; the cirtumsta ncc i8 interestin¥, in view of the experiment:-: which 
have heen made ns to the artificial production of diabetes. 

Change i11 the Urine Occurring aj1cr Spinal li1jw·ies.-Within a ishort time, 
rnrying from the :;econd to the ninth day after a se\·cre injury to the spine 
has ht'en reeeind, the urine, from being clear and acid, becomes turbid, am
mnni:\e:tl, :rnd loaded with mucui::, and ata later period with pho:-phate of lime. 

W~;~~'.il:~t~~i~:~~!:~f ;~~J~~V~@!1~£l 
appearance, and cl<:pos1t111g a yell ow amorphous sediment, winch, m one 
instance, :-;tained the muc·ous membrane of the bladder, thou!?'h the latter 
prel"ented no mnrkH of' inflammntion. 

Cy.~titis is an ulmoHt eornstant sequence of severe ;:;pi nal lesions; it is prob
ably due, chiefl.Y, to tlw mechanical injury to the bladder from O\'Cr-clisten
tion and the f'reqm·nt 11:-e of the catheter, but is, no doubt, f'urtlwr nµ-gru
''illi .. 'd h,, th<• alt<.'rt'd C'hnrarter of the urine. This ultcrntion, however, is 
itself' u:-;lially secondary, depending on the inAamecl state of the lininp- mem-
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br:rne of' the bladder, though, in some cases, according lo Hilton, the urine 
is alkaline as it c<m1es from the kidney::;, 

Prictp1'.itm.-This curiou::; symptom Is occasionally met with in conne('tifm 
with lc:siou:o of all portion~ of the spinal cord, except the lowc:<t. It i!; totally 

~~~?c~:1b~~~~~~1~~11~ ~·~~I~.~!~~ ptl~u:o~~1~s~;~:: ~:~~\~~~~~~1 ~-0~~·'1~~~n tf1:~ci~iJ~~;'.~~ 
in the cervical region, priapism may occur spontancou~ly, immediately aftl•r 
the accident, and is then due (:is pointed out by Hilton ) to the excito-motor 

:~~~~:~~1d~~~1~/~~S~?~~~ ~:g~S:tf~~~n~~l~~~:I~~ !~~0bra1~~~ 11fn l~~~~~J~)~ne~~~:~~:~ 
thi,. :.:.ymptom is clc,·eloped-also spontaneously-at a later period, owing to 
central irritation, generally from slight extra.vasation into the substance of 
the cord ; while in still other cases it occurs merely as a reflex phenomenon, 
and may he excited by touching the :;crotum, or by pt1ssing the catheter. 
The existence of priapiRm is usually evidence of severe and permanent injury 
to the spinal cord, though that this symptom may occur in connection with 
simple concussion is shown by a case recorded by L e Gros Clark, in which 
sensation returned on the ninth da)·, though the power of motion was not 
restored for se\·eral months. 

Flu.11/ted Face, usua1ly accompanied by Laclu·ymation, :md by Contrac1.ed 
or merely ]fyotic Pupils, is, I believe, only _ met with in ca.::es of injury in
volving the cen ·ica l portion of the cord. It appears to be due to a partial 
paralpds of the sympathetic nerve, which derives its cervico-cephalic branch 
from the so-called "cilio-r-:-pinal region" of the spinal cord. Thir; symptom 
is one of very grave import. 

Alteration of Vital 'Temperature is a syrnptom which has been particularly 
investigated by Chossat and Brodie. The temperature of the paralyzed parts 
frequently rises much above the normal standard , this symptom being prob
ably most frequent in lesions of the upper portion of the cord, though a tem
perature of 100° has been noted b)· Hutchinson, in a ca!o:e of fracture of the 
lumbar spine. In a ca8e of injury of the cervical region, observed by Brodie, 
the thermometer placed between the thighs rose to 111° F'ahr., and this ele
vated temperature persisted even after the paticnt1s death. 1 This symptom, 
to which Hutchinson givcf: the name of Pamlytic Pyrexia, is probably due, 
like the flu shing of the face, to a paralyzed condition of the sympathet ic or 
vaso-motor uerve. P ersistent elevation of tempernture, in spinal injuries, 
is a very grave symptom, and always affords grounds for a gloomy progno
sis. r n the later stages of spinal injuries, the temperature of' the paralyzed 
parts often becomes greatly reduced ; 2 and even when there bs no real dimi· 
nution of temperature, the patient often experiences a distressing sensat ion 
of coldnes1'. 

Kutritire l1l(0tges in Paralyzed Pm-t.-s.- In patient.-:; who survive the first 
risks of spinal injury, thepamlyzed extremities usually 1 but notalwayi!, become 

1 J. \\". Teale has reported a case of spinal injur,y in which the temperature is said 
to have ranged during nearly nine weeks from 108° to 125° J<'11lir., and in which the 
patient ultimately reco,1ered; but, as in cases recorded by Schliep, ~ellerbeck, :Ma-

~r~~:~ 11u11:0~·tt1~1b~1~~z!~· tt~c~h~~::,o%3t~r~~~ei~e~~h~~a~;!~: b.j)~~ti'oa~~~~t :i:~k~~f 
lected eight cases of vnrious kinds in which recovery followed, though the tempera. 
ture ranged from 108° to 117° 1''ahr. In a case of spinal concussion under Dr. Lit
tle's c1H·e, in the Adelaide Ilospital, Dublin , the temperature is sa id to have risen to 
rn3.6°:Fabr., without ev il resu lt to the patient. 

2 Temperatures of 8:2° Fnhr., 81.75° Jl'abr., and 80.6° Falu·., were obser"ed in fatal 
cases reported by Van der Kolk, Vlt1p:staffe, and Nieden. Koslirew has recorded a 
fatal case of cranifll injury, in whieh the temperature ranged from 79.7° Fu.hr. to 
M.:2°.F'ahr. 
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flabby and atrophied; the skin a&;umes a sallow hue, and often dcsquamates 
in flnkes; the joinl:3 are often contracted and stiff: Partly from the le::isened 
dtality of the ti"'·"'uc::;, but more particularly from the patient's in:scn::iith·e· 
n~~ to pain and inability to change his position, gangrene and sloughing 
are apt to occur in parts that are exposed to pre::imre; large be<l·sore.~ are 
thu'.-i formed over the sacrum, hips, knees, 01· any part that touches the bed, 
anti may slowly exhttu!:it the patient's strength, or, more rarely, may gin• 
rise to pyremia, and thus qu ickly induce a fatal result. Bed·sorc.c; are most 
frequently nwt with in cases of injury of the lower portion of' the cord, sim· 
ply, I believe, because in these cases life is more often prolonged than when 
the upper part of the spine is inv<.ilved. 

'11eta1ws, contrary to what might a ]Jriori be expected, is rarely met with 
in cases of spinal injury; in a case at St. Thomas's Hospital, it occurred 
three weeks after a blow on the spine, the patient recovering; while in one 
of seven casei; which occurred during om· late war, the autopsy showed, in 
addition to the spinal lesion, a contusion of the anterior crural nerve. Tetu· 
nus followed a punctured wound of the cord in a case observed by Tadlock, 
of Tennessee. 

Cereb,.al Complicalions.-Concussion of the Brain may complicate injuries 
of any portion of the spinal cord, resulting either from direct violence sim
ultaneously inflicted on the head, or from counterstroke. Deli1·ium, Coma, 
and Insomnia, have each been occasionally noted in cases of spinal injury; 
the lntter symptoms, however, I believe, only in instances in which the cer· 
vical region has been involved. Cerebral 11lenin9ilis, as observed by Ollivier, 
often compli cates inflammation of the spinal membran~. 

Concussion of the Spine from Indirect Causes ; Railway Spine.-Uuder 
these, or similar name:-;, is described by Erichsen, and other English sur· 
gcons, a peculiar morbid condition characterized by very rnr ied nervous 
8ymploms, both physical and mental, which, according to the:-e authors, are 
alJ directly traceable to the state of the spine. This subject has excited a 
great den! of interest, and n. great deal of controversy, ch iefly because of the 
numerou8 imits for damages, which have been brought aga inst mil way com· 
panic~, on account of alleged injuries received in collisions. The symptoms 
appear to be rather those of general nervous prostrat ion and debility, than 
the definite spinal symptoms which have been discussed in the preceding 
pages, and are often accompanied by remarkable perversions of' the special 
lienses, double vision, photophobia/ tinnitus aurium, loss of tactile sensibility, 
etc. 1\lany of' the .symptoms resemble those of ordinary progrc:SSive loco
motor ataxia. "The state of the spine," says l\Ir. Erichscn1 "will be found 
to be the l'eal cause of these symptoms. On examining it by pressure, by 
percu~.:::ion, or by the application of the hot sponge, it will be found that it 
is painful, aud that its sensibility is exalted at one, two, or three points. 
These arc usually the upper cer\'ical, the middle dorsal, and the lumbar 
region~. The exact vertebrre that are affected \'ary nece:;..;arily in different 
cai:;e.s; but the exalted sensibility always includes two, and usually three, at 
each of thci'ie points. It is in consequence of the pain that is occasioned by 
any movement of the trunk in the way of flexion or rotation, that the spine 
loses its natural suppleness, and that the vertebral column moves as a whole, 
as if cut out of one solid piece, instead of with its usual flexibility." Other 
writers of eminence are disposed to doubt the necessary connection of thcll-e 
symptoms with any particular morbid condition of the spine, look ing upon 
"these cases of so-called railway spinal concussion as1 generally, in~tanccs of 

Jlypera'mia of the optic disk has been obsel'ved by W. Bruce Clark. 
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nervous shock , rather than of special injury to the spinal cord. ·· 1 There i-",. 
as far as I know, but one case in which the po~Hnortcm appear::rn tcs after 
death from " ruilwav concussion " ha\·e been recorded, and that i ~ )fr. Gore's 
ca~e, which hns beci1 surcess ively published by Dr .. J . L ockhart C'Jarke, )fr. 
Erichsen, :Mr. Le Gros Clark, and ~[r. Shaw. The condition of the cord in 
this case closely resembled, as pointed out by L e Gros ('lark, that which, 
according to Dr. Radcliffe, is foun d in ordinary cases of locomotor ataxia, 
so that there is a t least room for suspecting, with 1\fr. Shaw, that the ~pinal 
injury was a mere coincidence--particularly as l\lr. Gore, the a ttending sur
geon, did not see the patient until a year after the injury. " On the whole, 
it may be a ffirmed," says :Mr. 8haw, " that what is most wanted for the better 
undcr:;tanding of those cases commonly known under the title of' concusl;ion 
of thC' ~ pine' is tt greatly enlarged number of post-mortem examinations. 
Hitherto our ex perience has been der ived almost wh olly from litigated cases, 
deformed by contradictory statements and opin ions i and the verdicts of 
jurie:; have stood in the place of post-mortem reports.'' In view of the great 
ob!:'curit.y which is thus seen to surround this 1:S t1bject , I think that the sur
geon will do wisely to exercise g reat caution in declaring that a patient is 
p.uffering from "concussion of the spine from indirect causes.'' whether the 
re:.ult of railway, or of other injury; at the i::ame time there c.:un be no doubt 
that grave morbid changes in the spinal cord do resul t from comparatively 
slight blows upon the back, and, of course, in a railway collision, it is very 
possible that an injury might be received, which would induce such changes. 

~;~ ~~~ l~~~il~l~l~~~i1. rc~~~~~~~d ~~~i~~l~~:~ J~~b~:11~~~u~nist~~e1fi1~~1'ei1:0~~~ 
ume of the Jfedico- Chiru r_qicCll TransClctio11s, and which has been already 
referred to (see page 381 ). 

INJL'RIES OF THE VEnu.:n nA1~ Co 1~UMN. 

Sprains.- , Vhen we consider the number of joints in the vertebral column 
(nearly eighty) , it is not surprising that twi:;t 1:5 and sprains in this part are 
occasionally met with, but rather that they are not more frequent than expe
rience shows them to be. The part of the spine most exposed to sprains is 
the lumbar region, next the cervical , and last ly the dorsal , which is rarely 
attected. Apart from the risk of concomitant lesion of the cord, these in
juries, though quite painful, are not commonly attended with danger. They 
may be caused by various forms of accident, as by falJ s or ~u<lclen twists, and 
arc not unfrequcntly met with as the result of rail way colli~ ions. The symp
tomx, prov ided that the cord be not involved, are tho:::.e of sprain :-i in other parts 
of the body1 locnl tenderness, pain on motion, etc. In most ini-tances the liga
lll ('lltous and other affected tissues gradually return to a healthy condition, but 
under other circumstances, if great stretching and laceration have occurred, 
permanent weakening of the part may ensue, retiuiring the constan t employ
ment of artificial means uf support. An occasional but more dangerous con
sequence is the extension of inflammation to the structures within the vertebral 
canal, fa tal meningitis or myelitis thus sometimes supervening upon what at 
first was a simple ~ prain. In other ini::tnuce:;, particularly in the case of the 
occipi to-atloid nnd a tlo-n xoicl art iculations1 the accident becomes the exciting 
cause for the development of chronic disemie (white swelling) of the joint, an 
aflCction which in this situation may prove suddenly fatal , through the occur
rC'nce of 8Ct·ondary dislocation. The treatment of \'ertebral sprains, unaccom
panied by cord IC'sion , is essentially that of sprains in other parts of the body. 

1 Le Oros Cl11rk, Lectures on the P rinciples of ::-i uJ"gic1ll Di11 g nosis1 etc. 1 p. 152. 
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Rt•"'t, mrchnnirnl ~upport, soothing applications at first, and nt a later period 
i:;timulntiB)! cmhrocation~. with friction, and perhaps the cold douche, wilJ 
u:ouallv be found sufficient to effect a cure. It is often desirable to continue 
the u;e of mechanical means of support, such as a moulded gutta-percha 
splint, or leathrr belt, for some time after apparently complete reco\·cry. The 
treatment of the cord complication;;, when present, is the same as in other 
form:' of spinal injury, and will be con~idered when we have clispo:,;cd of the 
remaining varieties of mechanical injury to the vertebral column. 

Fractures and Luxations of the Vertebral Column.-! shnll consider these 
two forms of Rpinal injury together, because, in the first place, they arc \'cry 
commonly n~soc:iatcd in the same case, and because, secondly, it is often ftnite 
impo~~iblc to dcterrnine whether a gi\'en injury of the spiue be a. fn1cture or 
u. digJocation, until a post-mortem examination reveals the exact nature of 
the lesion. The pos~ihility of luxation occurring in the vertebral column 
hns been denied by many surgeons, and Sir A..;:;tley Cooper, with his large 
experience, declared that he had never met with a case of tbis nature; other 
writer11, however, have considered them comparati\'ely frequent, and l\fr. 
Bryant !l-ays that of seventeen autopsies made at Guy's Hospital in cases 
of:5pinal injury, during ~ix years, no less than six showed the lcsion to ha\·e 
hecn pure dislocation. I hrwe not myself met with any instance of abso
lutely unc:omplitatcd spinal dislocation, but the elaborate tables which I 
have publi,;hccl in the monograph already referred to, show that 124 of 39-1: 
recorded ca~e:'I of spirn\l injury were belieYed by the surgeons who reported 
them to haYC been of this nature. I cannot help suspecting, however, that 
in m::wy1 if not mo:-t, of these cases there was some slight bone le~ion which 
c:i:capcd attention, ~o that perhaps the term diasta:-:is would, in many instances, 
be more ~lrictly applicable than dislocation. The large majority of reported 
ca.:ics of vertebral luxation have invoked the cervical spine, the smallc~t 
proportion being found in the lumbar region. 

G~nt.~C$.-The c::tuscs of these injuries of the vcrtcbrnl column arc very 
various: in mo1't of the instances met with in civil practice, the nllcgcd 
causes h::wc been falls or blows, arting sometimes by direct, but probably 
more ofl:rn by ind irect v iolence. In the cervical region 1 these injuries have 
resulted from falls upon the head or the buttocks, from plunging headlong 

~::.~~t:~lail~o~~~~~~:~~11~rb;1 1;:~1;i~~,t~~~~inft f~';;~~~J~~~~ C~J~~"~~~etl~~ct1~1a~;:~~ 
rnmally cau~es death by dislocating the ccrYical !l;pine-brcnking the neck, 
as it is called-but this is an error. Unless the head be after suspension 
wrenched to one side ( a~, according to Louis, was formerly done by the Lyons 
hangman, who sat on the shoulders of his victims, and twisted their necks 
until he heard a crack), dislocation docs not commonly occur. Fractures nnd 
luxntions of' the \'Crtebrre are, as might be expected, more frequent among 
men than women, in the proportion of nearly senn to one. No age is entirely 
exempt from thc5-e injuries, though most cases occur arnong tho:::c in early 
adult Jifo. Ma!5chka lrns recorded a case of dislocated axis, in a child killed 
by its mother, when it was only eight days olrl 1 while Arnott saw a fracture 
of the same bouc, produced by fhlling down stairs, in a man aged sevcnty
four. 

Symptom.s.-The rational symptoms of ,·ertcbral fracture and dislocation 
are due to the accompanying lesions of the spinal cord, and are those which 
have already been described as common to all forms of spinal injury. The 
phy~ical signs, or those which arc peculiar to the mechanical disturbance of 
the verlcbrnl colunm, arc deformity, increased or diminished mobility, and 
crepitu~. Local pain and tenderness on pressure, though often present in these 

22 
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cases, are in no wise distinctive, for they are frequently more strongly marked 
in spruin~ than in these more serious injuries. 

(1.) Deformity is usually more perceptible in the don•al or lumbar, than 
in the cervical region. A depre13sion in the p<k>ition of one or more f:'pinous 
procCS:i'CS may be generally taken to indicate fracture, which may inrnlrn 
the vertebral arches, or merely the spinous processes thcmsclne. Frac·ture 
of the body of n Yertebra, by allowing the approximation of the \'Crtebr:-e 
above und below, usually causes angular dcjol'mity marked by undue p1'omi
nenre of the spinous procc::;s of the affected vertebrn, or of that 11cxt above. 
Rotatory dejonnity, or twisting of the spinal column upon its Jong axi:i, may 
be considered indicatiYe of luxation, which may or may not be accompanied 
by fracture: it is seldom recognized, I believe, during life, except in the cer-

Yical region. Bilateral di8locafion, an in-
Fw. 169. jury almost exclusively confined to the 

neck, wou ld be marked by angular de
formity, and, if in a bMkwarcl direction, 
probably could not in most cases be clifl
tinguished from fracture of the yertcbrnl 
body. Though deformity, when pre::;ent, 
is probably the most significant of nil the 
phy:sical signs of thc~e varieties of' injury, 
its absence by no means proves that fracture 
or luxatiou has not occurred. Indeed, my 
tables of spinal injuries show that deformity 
has only been noted in about one-fourth of 
the whOle number of cases, aud it is easy 
to und rstand, in view of the deep-seated 
position of the vertebral column, that fatal 
displacement might occur, which yet might 
not be revealed except by careful post
mortem dissection. 

(2.) Undue Mobility has been occasion
ally observed in ca~es of vertebral injury, 
chiefly in the cervical region, and, on the 
other hand, Immobility has been noted in 
ubout the eame number of instances. I do 
not know that either of these symptoms 

Bilateral forward dislocation o( Lhe fi(th Call he rel ied Up011 to distinguish the injury, 
cervical vcncbra. (Av1u·.s.) in any given case, from simple sprain of the 

vertebral column, nnd the surgeon should 
exercLo;;e great caution in his tactile investi~ations upon this point, as nry 
slight force, or even an unwary movement, might induce displacement, which 
in the cervical region might probably cause instant death . 

(3.) Orcpitu.s, if )lJ·esent, would of course warrant the diagnosis of fracture, 
though it could ndt indicate in what part of the vert(•bra the Jc .... ion existed. 
Statistics show, howc\·er, that crepitus has been obscn·cd in about ~wo per 
cent. only of recorded ca~es. 

Diflgnosi.s.-From what has been said, it will be pcrcch·ed that, as already 
observed, the differential diagnosis of spinal injuries is always difficult, and 
often impossible. This is, however, fortunately a matter of no practical 
moment, for, as we shall presently see, the treatment is essentially the same, 
whatever may be in any case the exact nature of the injury. 

Pl'ogno.~is.-The prognosis of fracture or luxation of the vertebrre, while 
always grave, is not by any means so gloomy as is ordinarily represented. 
Sir Astley Cooper, and more lately Prof'. Brown-Sequard, have surmised that 
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the proportion of recoveries in these cases is le~s than one per cent., while 
l\Ir. Erirh~cn goc:s so far as to declare that·' fractures of the spine through 
the hodicR of the vcrtcbr~-c, with displacement, arc ine\·itably fot:d ." The 
opinion of these author::; is not, howe\·er, borne out by the rcsult!5 of stnti~ticnl 
iun'.~l"ti~ation, which show that the mortality of terminated ens.cs met with in 
cfril practice varies from 78 per cent. in injuries of the cervical region to so 
low a figure as Gl per cent. in those of the lumbar spine, the corre:-;ponding 
proportions of recoveries being 18 per cent. in the former, and 27 per cent. 
in the latter region. The chance::i of a fatal i.:5suc in these cases vary inversely 
with the diistance of the point of injury from the brain. Lesion;.; above the 
thirtl C'<'rvicnl vertebra prove usually immediately, or very quickly, fatal, 
though instnnccs of long survival, or e\·en of complete recovery,after fractures 
of the atlns or axis, hn.ve been recorded by Phillips, the elder ('line, Willard 
Parker,\\'. Bayard, Htephen Smith, C. S. May, nnd several other surgeons. 

The prognosis in ca8cs of gunshot injury of the vertebrm is, a lso, less un
favornble than has been commonly supposed. l\Iany such cases no doubt 
prove fatal upon the field of battle, but 
of 642 tabulated by Dr. Otis, as having F10. 170. 
been treated during our late war, only 
34H terminated in death, while 279 
emled in more or le~~ perfect recovery. 

Dvration of L{fe in Fatal Cases.
With regard to this point, it may be 
sai,1, in general terms, that of cases of 
fatal injury in the cervical region, two
thir<ls die during the firi:;t week; in the 
dor~ul rrp;ion, two-thirds during the first 
month i nnd in the lumbar region, about 
the same j)roportion during the first 
year. 

Condition qfter Recovery.-Bonyimfon 
is, according to Hokitansky, rarely met 
with after fracture of the vertebrre, 
though in~tn11ccs of its occurrence have 
bccu recorded by Cloquet, Aston Key, 
and others. The accompanying cuts 
(Figs.170, 171, 172), from photographs 
given me by Dr. Richard A. Cleemann, 
of thid city, illustrate very beautifully 
the occurrence of osseous union afler 
spinal fracture. The specimen, which 
was derived from the body of a patient 
whom I saw in consultation with Dr. Bony union of fractured \'Crlebr;E: 

Cleenrnnn, is one of very great interest, 
showing, in addition to a fracture of the lumbar vertebrre, unilateral dislo· 
cation, which is a rare lesion in this region of the spine. The case illustrates 
the difficulty of diagnosis in these injuries, for careful cxamipation during 
life rcnalecl merely prominence of one vertebral spine, with a corresponding 
cleprc::"~ion below it-thus indicating fracture of a vertebral body, but giving 
no reason to suspect the existence of luxation. 

With regard to the general condition of patients, after recovery from in
juries of' the vertebral column, the prognosis will, of course1 depend chiefly 
upon the nature ancl extent of the lesion to the spinal cord. If any portion 
of the cord be completely divided ot disotganized, the parts of the body 
which derive their nervous supply from below the sent of the injury will 
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necessarily be permanently paralyzed. Prof. E,·c has collertcd seYcn case!', 
in which the cord was found by post-mortem in~pection to be for a greater or 
less space entirely deficient, and in which life was yet prolonged for prriods 
Yarying from a fow days to twenty-two years;' and the only instance of the;-;c 
in which paralysis was not constant from the time of the injury, was )fr. 
Shaw's case, in which the cord appears at first to have heen comparmi,·ely 
slightly injured, its want of continuity, as found at the autop.sy, having been 
due to subsequent disorganization, which produced a return of paraplegia 
before death. The only case with which I am acquainted, in which complete 
recoi,ery is su pposcd to have followed complete divi11ion of the cord, is one 
reported by Dr. Eli Hurd, of New York, in which, however, the diagnosis 
was not confirmed by post-mortem inspection. 

w·hen the injury to the cord is less severe, the prognosis is of course more 

:F10. 171. Fro.172. 

fo'rncturcorvertcbralbody,andunilateraldislocationoralumbarvcrtebra. 

favorable. The proportion of recoYeries, with restoration to a useful and 
comparatively active life, is, for injuries of the dor:::al and lumbar regions, 
about 2:3 per cent. of terminated cases, but in injuries of the cervical 
region, if instances of partial luxation be excluded, the proportion is much 
less. 

TREATMENT OF SPINAL INJURIES. 

The treatment of injuri e.s of the spine involves attention to the state of 
both the \'ertebral column and the spinal cord. 

Treatmen"t as regards Vertebral Column.-If in anv case there be eYi
deut vertebral di!'ipla.ce.ment, or marked deformity, will; pnraly8is, so that 
the su rgeon has reason to believe that he has to deal with a spinal luxatiou, 
whether compl icnted or not with fracture, he should at onre proceed to 
attempt reduction by menus of exten11ion and comller-e.:rlension, aided hy 
cautious manipulation, rotation, and pressure. I am aware t1rnt this advice 

1 Am. Journ. of ~[ed. Science1i' 1 July, 18681 pp. 103-112. 
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will be looked upon by many af.i injudicious; but stati~tical innstigation 
showi:; that while there is but one case recorded (Petit-Hadel'~ ) . in which 
efforts at reduction were the cam~e of death, there are many perfectly authen
tic in4nnce.~, in \fhich :::mch effort." have been followed by the most gratify
ing i"UCCCbS; and we !!-hould no more be deterred from attempting reduction, 
by the fatal re:"ult in one case of vertebral luxation, than we are from at
tcmptinµ- to reduce di:o:locatiol15 of the shoulder or hip, by the fact that den th 
has occa~ioually followed such attempts, in the hands of the most skilful 
surgeon:'>. The mortality after spinal dislocation has been about four times 
as great when reduction has not been attempted, as when this treatment has 
been employed. 

If manual extension nnd counter-extension should fail to remove the de
formity, in a ca~e of injured spine, it would, I think, be right to npply JJer-
11u111e11t e:rtension (to bolh legs), by means of the ordinary weight npparatus; 
the surgeon should, howeYer, in such a case tnke great care, lest, from the 
pre:-:sure of the adhetSive plaster or bandages, excoriations or sloughing should 
occur, and ~criously complicnte the patient's condition. I have not had oc
casion to employ splints in cases of fractured spine, but have adopted, with 
advantagr, llodgen's suggestion to give support by menni'i of a pla~tcr-of
Paris jacket, a mode of treatment which has also been adopted by Konig, 
of Gottingen, and hy Crn;kery, of Baltimore. 

Treatment as regards Spinal Cord.-In every case of spinal injury, the 
patieut should be placed in bed, and kept at complete rest, both physical 
and phyi'iologicul : a water-bed, if it can be obtnined, or clown pillows, will 
be found of great use in preventing the formation of bcd·sore.s. If the 
vertebral column it~elf be not affected, the 2n·one position, as advised by 
Erichsen, will probably be found the best, as facilitating the application of 
local remedies to the spine. In cases of fracture, however, the supine posi-

t~ns~~1rf!t~~11<l~1:i~dclt~;~a~;~~~~~ :~~~~ ~~ ~~~l~~ !,~1~i~~lti~:i~r;tt~~:.~~.~ fi~~r 
The patient should be kept scrupu1ous1y clean, and parts exposed to pressure 
should be frequently bathed with astringent or slightly stimulating washes. 
The bowels should be emptied from time to time by the use of encmata. It 
is mHrnlly recommended to draw off the urine at stated intervals, by means 
of a flexible (;at hetcr, and such has always been my own practice. It has, 
howenr, recently been recommended by l\[r. Hutchinson, to dispense with 
the catheter, except in the rnre cases of spinal injury in which retention is 
painful, allowini:r the bladder to become distended, nncl then trui;ting to the 
mcdrnnital overflow to prevent injurious consequences. Fatal ulceration of 
the bladder ha~ undoubtedly been occasionally traced to the use of the cathe
ter, which in any· case must aggrarnte the cystitis produced by distension 
and the ammouiacal state of the urinr; and hence, though not prepared to 
go quite a~ far as )Ir. Hu tchinson. I would urge the importrmee of great 
gcntlenes~ iu catheteriz:1tio11, which should only be done with a flexible in
strument, used witliout the Nlilletle. 

If bcd-:::on'l!I form, thry shoul<l be careful1y and frequently dreb...~d, with 
as little db;turbance as pos:;ible to the patient. The alternate application 
of ice and hot poultices, hao been highly recommended by Prof'. Browo
Sequnrd. 

Topical rem<'dics ure not of much va lue in the early stages of spiual in
juries, though, if there were much tenderness and local pain, ice-bags might 
perhaps be u~ed with advantage; at a later period, variouR forms of countcr
irrilmion mny be employed, with a view to a derivative action on the spinal 
cord llnd m('mbranc~. 
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Constitutional Treatment.-The general treatment during the early stages, 
should be such only as is indicated by the constitutional condition of the 
patient. Opium may be given at any period, to relieve pain or ncrvou8 irri
tation. Dr. :McDonnell highly recommends the administrntion of bella
donna as a sedative to the spinal cord, and advi8CS that it should be com
bined with opium, whenever the latter remedy is prescribed in thc~e case8. 
On the onset of injfommatory symptomJ, small doses of culomel, or of the cor
rosive chloride of mercury, may be employed, or the iodide or bromide of 
potas.::ium. Ergot has proved useful, in the hands of Prof. Ilammond, in 
cases of myelitis follow ing spinal injury. After the subsidence of inflam
mation, strychnia has often proved of the greatest benefit; at the same time, 
electricity, systematically applied to the paralyzed parts, with friction, and 
cold or warm douches to the spine, may often be serviceable. Tonics, es
pecially iron, quinia, and cod-l iver oil , which may be required at an early 
period, are peculiarly indicated in the latter stages of spinal injuries. The 
diet throu'?hout should be nutritious but unirritatiug, with or without stimu
lus accordmg to the circomstances of each individual case. 

Trephining or Resection in Injuries of the Spine.-This operation has 
been suggested and described by surgical writers for a very long period, its 
history reaching back, indeed, to the days of Paulus .2Egincta. The first 
surgeon, however, who actually practised the operation on the Jiving sub
ject, was the elder Cline,' in the early part of the present century, and his 
example has been followed by other surgeons from time to time, the whole 
number of cases now on record amounting to over forty. The object, of cour~e, 
is to remove the vertebral arches at the seat of injury, and thus, if possible, 
relieve the cord from pressure, which is supposed by the advocates of the 
operation to be the cause of paralysis in these cases. But, as a matter of 
fact, post-mortem inspection has shown that compression exists in but a small 
number-less than one-third-of fatal cases, and that even in these instances 
the cord is usually so much lacerated or clis'organized ns to preclude any 
benefit from operative interference; moreover, compression, when it does 
ex ist, is almost always due to the pressure exercised by the body of the ver
tebra, so that all that resection could possibly clo would be, as Dr. 1\lcDon· 
nell, has phrased it, to take away the'· counter-pressure." 

The operation is by no means an easy one,i and is in itself attended with 
no small danger to the patient; beside the inevitable risks which must follow 
the conversion of the injury into a compound fracture, the exposure of the 
delicate structures within the vertebral canal, and the permanent loss of firm· 
ness and strength in the spinal column, consequent on the removal of one or 
more of the vertebral arches, the operation entails immediate peril upon the 
patient, death having occurred in one case (\Villett's) before the operation 
could be completed. Finally, the statistics of the operation show beyond 
question that, far from increasing, it positively diminishes the chances of re
covery. The following table embraces a record of 41 cases, being, as for as 
I can ascertain, all in which the operation of spinal resection for fracture' 
has been hitherto performed. 

1 Louis's operation, in 1762, often referred to as nn instance of spinal resection, con· 
sisted merely in the removal of detached fragments in 1l case of gunshot injury; a 
perfectly legitimate and con~ervative procedure, which was resorted to twenty-four 
times during our late wur, with fourteen recoveries. 

2 "1 tun sntisfled,"says Prof. Eve, "that this operation, in the dorsal vertebrre, if 
not almost imprncticuhle, is certainly one of the most difficult in surgery" (Am. 
Joum. Med. Sciences, July, 1868, p. 106). 

3 Resection of the spine for disease bus been performed by various surgeom, includ-
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li:tsetl of Resection of the Spine. 

Open.tor'lin:tmc 

Died. Cline, Sr. Chelius's Surgery; ed. by South, i. :mo. 
"'ickbarn. Lancet, 1827. 

3 Oldknow. llutcbison, in Am. )[ed. Times, 18GI. 
4 Tyrrell. ::\Ialgaigne, Fractures et Lu.xations, i. 425. 
61 Id. Wd. 

~ ~~~;.~0r~· N~~?:11e~~ q;:z~6rd~~:r11~~!~~i~~~~ P(t~!~·. par 
Boeckel), p.244. 

8 D. L. Rogers. Am. Journ. of )led. ScienCC!l1 o. s., vol. xvi. 
9 Attenburrow. Chelins and Ileyfeldcr, op. cit. 

10 Laugier. :Mnlgnig-ne, t•p. cit. 

g I R~lieved. ~~g~~~ith. ~~01~.\~!J~~~dd ~~1~~a1~;;~'.~1~~~'~fir,g.· ii1~· 
13 Uicd. ..1\layer. Ileyfelder, op. cit. 

~~ i~~~t·nmn ~~~~h~:O~,h1:~~it~ol. i., p. 501, etc. 
Hi Edwards. Brit. and For. )led. Re\'iew 1 1838. 
1i Bh1ir. Ballingall, apud llutchi:;on, loc. cit. 

ig Di~~d.' St~~l~fi~2~:h. rt~o~~~sis~~:1~~·~~t~ edit., vol. i. 

~1 G. lL Jones. Brown.Sequanl, op. cit., p. 255. 
:?:? IL A.Potter. llurd, N. Y. Journ. of )led., 1845. 
2:1 u Id. Am. Journ. of :Med. Sciences, n. s. 1 vol. xlv. 
2-t Notimproved. Jd. Ibid 
2,J Died. R.)[cDonnell Ihid., vol. I. 
26 Relie\·ed. Su.m'\ Gordon. )[ed.-Chir. Trans., vol. xlix., p. 21. 
27 Died. '1'i\11rnx. Urit. nnd For. ~Ic<l .• Chir. )foview, 18G6. 
28 " \\Tillett. )led.Times and Gazette, Feb. 2, 18G7,and St. 

2!l . . . . . . ll. J. Tyrrell. Dl~b~rQ~;n~~j~J;~~J~r"~}·e:(·t;~.i.~:~~1~ .• 186G. 
30 Died. Maunder. J\[ed. Times and Gazette, Feb. 23, 1867. 
31 Notimproved. Eve. Am. Journ. of Med. Science~, n. s., vol. lvi. 
32 Died. Cheever. Hoston City llosp. Reports, 1870, p. 577. 
33 " Id Jb;d., p. 580. 

~; N~1~1·n·e·1~y. ~l~:1T~11~~~~~~~·~.~~!f~. 1~l~;.r~; ;~~9.''i. 
36 Id. Jb;d. 
:n Jd. I bid. 
3>1 H.elieved. ld. ]bid 
39 Died. \\.,.illard . Am. Journ. of Med. Science~, n. s., vOl. h:iii. 
40 Stemen. I Clark, Clinic, June 5., u.pud .Monthly Abslrnct 

of Med. Science, August, 1875. 
41 Xotimpro,•ed. Lucke. Revue des Sciences :lll>dicalcs, .Avril, 1880. 

In 36 of the above -11 cases the result is known: 30 patients died; 
3 were rclic\'ed, and 3 rccci\·ed no benefit from the operation. The most 
succes:-:ful cases which the advocates of spinal resection have yet been able 
to produce, are those of Dr. Gordon and of :Mr. Nuoneley; in the first, 
more thnn 1\ year aft.er the operation, the patient was "unable to stand or 
walk," while in the second, the patient, during the two and a half years which 
he survived, w:1s, though strong in the arms," weak and partially paralyzed 

in~ Tl!'ine, lloux, Ilolscher, Dupuytren, and Jacobi, of New York. Dr. Blackman 
is reported to have opernted more than once, but I citn find no record of his other 
cn~cil. He exf'ised a 1~ortion of the sacrum, upon one occasion, but without benefiting 
hi~ patient. Dr. J.B. \Valkcr, of Boston, excised n spinous process. 
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in the leg:.:." Considering, therefore1 the not infrequC'nt favorable "issue of 
the~e cases un<ler expectant treatment, and in view of the fact that the mor· 
tality after the operation has been over 83 per cent. of terminated cn:-e:', nncl 
that no well-authenticated instance of complete rccot"ery aft.er its crnploynwnt, 
has yet been recorded; surely we are justified in declaring with Le Gros 
Clark, that we "c:rnnot rcgar<l trephining the spine as brought within the 
pale of the justifiable operations in surgery." 

I would re:;pectfully invite the reader, who is ii1tcrestc<l in the further in
vestigation of the subject, to consult the elaborate ~tafo;tical tables1 embraced 
in my monograph on Injuries of the Spine, already referred to. 

If the operation of spina l resection is to he done at ull 1 it can, probably, he 
best accomplished, as recommended by Dr. l\fcDonuell, by nm king a free and 
deep incision, and then dividing the bony laminre, on either side of the spin
ous process of the injured vertebra, with strong cutting forceps bent nt nu 
anglc--an instrument which would prove more scn·iccable1 in this position, 
than either a trephine, or a Hey's saw; n. single arch hadng been removecl 1 

any additional portions of bone may be readily taken away with the ordinary 
gouge forccps. 1 Dr. l\[cDunnell recommends ,·ery highly the internal ad· 
ministration of belladonna, or atropia, during the after-treatment of the!'-6 
cases, in order to prevent the development of inffo.111mation of the membranes 
or spinal cord. 

CHAPTER XVII. 

INJURIES OP TllE ]'ACE AND NECK. 

INJURIES OF TilE FACE. 

Wounds of the Face present no peculiarities requiring different treat
ment from that of sim ilar injuries in other parts. The t i ~sucs of the face are 
so vu~cular, that primary union is usually u.ttu inable1 at least in the case of 
inch-eel wounds. As it is desirable to avoid any <lbdigurement, in a part 
which is constantly exposed to observation, I think it best to dispense with 
sutures1 in the treatment of superficial wounds of the face, approximating the 
parts as accurately as po::.sible by means of the gauze and collodion dre~sing. 
In certain localities, however1 as in the eyelid!! or eyebtO'WB1 nose, eai·s1 and 
lips, the employment of sutures is usually indispensable: in penetrating 
wounds of the checks, also, stitches, embracing almo:st the entire thickness 
of the parts1 should be applied. Ha1·eli'p pin~, which may nlways be m:;ed 
with advuntage in wounds of the lips, may be employed in auy of these ca:::es 
to control arterial bleeding, the pin being passed under the vesscl 1 which is 
then compres~ed above it by means of the twisted suture. No matter how 
much contu:.::ed and lacerated any part of the ::.kin of tl1c face may be1 it 
should not be l"emoved, but should be replaced, after having been carefully 
clcanscd 1 in hope that reunion may occur. The deformity which sometimes 
results from such an injury, may often be remedied by a plastic operation
whieh may also be required in cases uf deformity from burn 1 in which me· 
ch:rn ical exteusion has failed to procure relief (seep. 307). 

1 See Dr. )[(>Donnell's pftper in the Dublin Quarterly Journal of ./lfedical Scie11cts, 
for August, 1866, pp. 31-33. 
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Orbit and Eyeball.-Injurirs of the Orbit may prove fatal through im
plic::.ltion of the brnin, either primarily, or, at a later pe:riod 1 by the extC'n
:-- ion of inflammation. Pointed instruments, such a~ a ~word, a !'tick, or the 
(·nd of nn umbrella, may be thrust through the orbital plate of the frontal 
bone clircctly into the brain. In a ca:'ie recorded by Dr. 'Vm. Pepper, a 
knifo was thrust through the sphenoidal fissure, wounding a large meningeal 
nfo. um! cau:-;in~ death from intra-cranial hemorrhage. In other instanc~, 
a~uin, wounds of the orbit. have been followed by the formation of arterio
vt•nou~ aneurit'ms,as in ncaseof'Xelatoo's,iu which the point of an umbrella 
wounded the cavernous sinus and internal carotid artery of the opposite side-
death ultimately reisulting from tl1e bursting of the aneurismal tumor. DC'cp
~C'atcd suppuration may occur as the result of orbital injury, the absce~s point
ing in either eyclid 1 or proving fatal by extendi ng backwards to the brain. 

Fw.173. 

Obliqucillumi11a1ion (WsLLS.) 

W ounds of the orbit may cause blindness, without directly inYOkiug the eye
bn118, either by injury to the optic nerves, or, possibly, by inducing a reflex 
cond ition, depending upon lesion of other neighboring nerves, as of branches 
of the fifth pair.1 In a case reported by Dr. Packard, immediate nnd total 
blindness followed a gunshot wound of both orbits, the patient survh·iug the 
injury for four ycar8 uncl a half, and eventually dyinJ! from other causC's. 

Foreign Bodies l odgin~ on the eye may be embech.led in the cornea, or may 
be concea led between the bal l and either eyelid. From the eorncn, the offoncl
ing particle rna.y be removed without 
much difficulty, simply by picking or Fw. 174. 
gently pryi ng it off with an ordinary 
cataract needle i if: in doing this, the 
cornea be superficially abradC'd, it is 
well, before clismissiug the pat ient, to 
apply a drop of castor oil1 which will 
effoC'tually protect the surface until the 
slight breach of cont inuity has been 
repaired. A foreign body on the cor· 
neu cun rnnrnlly he readily dctecte<l 
by carefully examining the part in a. 
bri~ht. light; in any case Of doubt, Evcrsion of upper lid for dc1cc1ion of fon::ign 
l10wcvcr, obliqlle illumination should bodies. (E111c11s~N.) 
be employed (Fig. 1 n ), a second con-
,·ex lens being mied, if necessary, as a magnifier. The conj unctiva! fold of 
the lower eyelid may be explored by simply drawing down the lid , and 
directing the patient to look upwards; to explore the fold of the upper lid 

1 The possibility of such an occurrence is doubted by Ifolmes Coote, nnd other sur
geons, who 1\ttribulc the amaurosis in these cases to a "concussion of the retina," 
mtllcrthnntotllccffoctof sympathy. 
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it is necessary to erert the eyelid, which may be done either with the for~fing-er 
and thumb (Fig. 17-l\ or with a probe1 or the end of a pencil or quill, laid 
tran:ffersely acrOS5 the lid. This little operation, whirh i!'I more difficult tlma 
it appears, is done by firmly but lightly seizing the edge of the lid between 
the thumb and forefinger ( the patient looking downwards, and the lid being 
drawn well down, and slightly away from the ball), and then by a quick 

~1~iv~~~l~~~:~l:·~1~?~e~~l:~~=d~d1f ~~:hper~~ ~:e~~1~!~~of.~t~1~! c~~~r~~~~~~~I~-~~;~~ 
or the edge of the lid, must be taken between the thumb and finger of oae 
hand, while the probe is manipulated with the other. The eyelid being 
everted, its edge is pre:osed against the edge of the orbit, when almost the 
whole conjunctival fold comes into view. The foreign body may .then be 
removed with delicate forceps, the smooth end of a probe, or a moi;-;tencd 
camel's-hair brush i it is sometimes possible to feel the foreign body with the 
tip of the finge r, when, from its transparency, it cannot be seen. In some 
cases, in which the offending object has eluded both touch and vhdon, I have 
succecclecl in dislodging it by sweeping out the fold of the eyelid with a camel's
hair brush; and in one instance, after I had failed to detect the foreign body 
by e\•erting the lid, I succeeded by placing the patient in a. bright light, with 
his head thrown very far backwards, when, by simply drawing the lid away 
from the ball, I wm; eaabled to see almost up to the sulcus. 

Contusion qf the Eyeball may cause temporary blindness by inducing a 
condition of the retina analogous to concussion of the brain; in other cases, 
the loss of sight may be permanent, from detachment of the retina, hemor-
1·hagc, or inflammatory changes. The ordinary 14 black eye" of pugiliJ:"ts 
consists in au extra,·asation of blood beneath the ronjunctirn, and into the 
loose areolar tissue of the eyelids. In this situation absorption is often very 
slow, the subconjunctival stain sometimes persisting for several weeks; the 
best applicatiou is cold water, or a mild alcoholic lotion. Contusion of the 
eyeball is sometimes accompanied by rupture of the cornea or sclerotic, 
allowing the escape of the humerus of the eye, and causing permanent loss of 
vii::.ion; in other cases the rupture may be internal, extravasntion occurring, 
and filling the anterior chamber of the eye with blood, the iris being some
times torn from its ci liary attachment, or the lens dislocated from its position. 
The treavnent consists in the frequent instillation of a solution of atropia, gr. 
ij-iv to f.5.i, and in the administration of calomel and opium, while the patient 
is kept in bed, in a darkened room, and upon milk diet. After the absorption 
of the effused blood, which is usually soou effected, vision may be restored, 
though it is often rendered imperfect by bands of lymph crossing the anterior 
chamber and the pupil. A dislocated lens usually beconws cataractous, and 
often causes intcnfl.e pain and frequent attacks of iritis, by preS5-iug upon the 
ciliarv bodies and irifl. i iu either case, extraction should be promptly resorted 
to. From the anterior chamber, the lens may be rem<wecl by simple corneal 
Rcction, and from the poRterior chnmber, by a similar operation1 a preliminary 
iridectomy having been first performed. If suppurative di!:"OJ'!!anization of 
an eyeball occur1 excision may be necessary to prevent the other eye from 
becoming sympathetically involved. 

1Yon-penefrati11g Wounds of the EAjeball are not usually of a serious nature. 
The treatment consists in the removal of foreign bodies, followed by the ap· 
plication of a drop or two of castor oil, with the URC of colil compresses if the 
injury he attended with much pain. Penetrating H'owids are attended with 
much greater riRk, the chiC'f dangers being from prola1n:e of the iris, escape 
of vitreous humor, and, at a. later period, from inflammation. If the iris 
protrude, an cflOrt Fohoulcl be made to replace it by means of a fine probe; if 
this be impossible, the projecting portion should be snipped off with curved 
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i,;icb;;or< nml if n staphyloma be subsequently formed, nn iriclectomy ~hould 
be <lone oppo:--ite the mo~t transparent part of the corneaj this operation is, 
ac(•ordin~ to Hoel her~ \\'ells, much preferable to the old mode of treatment, 
by the repeated application of nitrate of sih·er. Incised wounds of the scle
rotic, if not Ycry lur~e, may be brought together with one or two fine sutures, 
nuy protruding portion of iris or vitreous humor being first cut away. In 
ca;"il':i of ext('n~ive wound, with escape of a large portion of the contents of the 
eyr, cxciision should, as n. rule, be immediately performed, c::;pccially in pa
tients of the poorer cln;;;:\ to whom the time required for treatment is n matter 
of importance. If an attempt be made to save the ball, cold comprC$Ses 
i:;hould be npplicd, atropia being very freely used, and calomel and opium 
aclmini!-itered internally. It may be nece5:3ary at a later stage to make au 
artificial pupil, to extract the lens (if this have become the seat of traumatic 
cntaract), or to perform excision, if vision be lost and suppurative clisorgani· 
mtion of the eyeball have occurred, particularly if' sympathetic implication 
of the other eye be threatened. The lodgment of a foreign body in the 
deeper parld of the eye wmally requires excision of the globe, though it 
may occasionally be po!'siblc to remove the of!Cnding substance while pre· 
i:;('r\'ing u:-cful vbion. Dr. l\IcKeown 1 of Ulster, hm1 recorded sevend cases 
in whi('h fragments of steel were removed by the aid of' a pointed nrngnet in· 
traduced through the wound, and recommend:S the use of a large ma~net, 
mond about cxternnlly to the eye, as a mean of diagnosir-:i. Magnets have 
nltSo been successfully employed in cases recorded by Mcllardy1 Hir.sch· 
herg,~ucll, Appleyard, Galezowski, Oppenheimer, Oweu, Reid, and Jeffries. 
A com·enicut instrument for the purpose has been de\'ised by Gruening, ot' 
New York. 

Nose.-Foreign bodies, such as beads1 peas, bits of sponge, etc., arc oft.en 
introduced by children into the nostrils, where they occasionally become 
firmly fixed, and, if allowed to remain, cause a troublesome form of ozrena. 
The fhreign body mny usually be removed without much difficulty, by means 
of clelieate forceps, a bent probe, or a small scoop (such as is often placed at 
one end of a. grooved director), or by means of Thudichum's douche, the 
current being of course directed through the opposite nostr il. Politzcr's air· 
bag is used for the same purpose by J. 0 . Tansley, of New York. 

Ear.-Foreign bodies may be removed from the external ear witl1 for· 
ceps, scoop, wire loop (as advised by Hutchiuson)1 or, which is certainly the 
e:atC~t means, by Iong·eontiuuccl, and, if nece~s-ary, repeated syringing with 
tepid wnter, the pinna being drawn '!lp1mrds, or, in the case of very young 
infant:-, dowmmrd.-., so as to straighten the auditory canal. Prof. Gross uses 
a ~tcel instrument, spoon-shaped at one end, and provided at the other with 
a delicate tooth, placed at a right angle. This instrument is doubtless very 
efficient and safC in skilful hands, but the genernl practitioner will, I think, 
do wisely to be sntisfied with simple syringing, which is indeed, according to 
Dr. H.oosa1 nnd to Gruber, of Vienna, much prefornble to nny other means of 
treatment. .An ordinary hard rubber syringe of the capacity of three or four 
ounces may be used, the returning water being received in n bowl held be
neath the enr. "'hen there is much inflnmmation, Gruber advises that at· 
tempt8 at removal should be postponed until the ~mbsidcnce of acute symp· 
toms, when the auditory passage ma.y be diluted with sponge tents, and 
shrinking of the fore ign body promoted by the use of' astringent solutions. 
Guers1rnt prcf'rrii to ordinary syringing, irrigation, which may be conve· 
ni<•ntly em'ctecl with a Thudichum's douche, or by means of the double hand· 
bnll 8yring used for the ndministration of enema.ta. Should syringing fail, 
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or should a perforation of the membrana tympani render it~ cmp1oymcnt 
unadYisable, LOwcnberg's agglutinative method may be. properl_y tried; thi~, 
which is a revival of the plan long since taught by Paulus .1'Egineta, con
sists in the introduction of a delicate pencil, tipped with glue or plaster of 
Paris, which is allowed to remain in contact with the foreign body until 
adhesion takes place, when both may be withdrawn together. 

Cheek.-,Vounds of the cheek occasionally result in the formation of 
troublesome fistuloo. If small, a cure may be effected by pressure and the 
application of nitrate of silver, a red hot wire, or the electric cautery; if 
larger, the edges of the fistula should be pared, and clost'.!ly opproximatcd 
with sutures and a compress. If the wound invoke the parotid duct, its 
opening into the mouth may be obliterated, and a true Salivary Fistula re~ 
suit. The treatment consists in establishing an artificial inner opening by 
II. :Morris's plan of introducing a fine catgut or whalebone bougic from the 
mouth into the affected duct; by forming a seton, by means of a small trocnr 
and canula passed in the natural direction of the duct, the external opening 
being sub::equently closed; by turning the fistulous orifice, with or without 
the surrounding integument, into the mouth, as practised by Van Buren, 
Langen beck, J. H.. " ' ood, and E. l\Iason; or by the ingenious operat ion 
of the late Prof. H orner, which consi;,ts in cutting out the diseased ti&iues 
with a large and sharp saddler's punch, pressed firmly against a wooden 
spatula previously introduced into the mouth, the external wound being 
then immediately closed with the twisted suture. J. Allan reports two cures 
by the application of belladonna and glycerine over the parotid gland, so 
as to arrest the secretion, and thus permit the healing of the wound. 

Mouth.-Wounds of the Lips should be treated by the application of 
harelip pins, with additional points of the interrupted suture, special care 
being taken to secu re accurate adjustment of the prolabium. Additional 
firmness may be affbrded by the use of broad adhesive strips, passing from 
side to side, or of I-Iainsby's cheek compressor, as after the operation for 
J1arelip. " rou nds of the Tongue do not require sutures, unlcsss a considera
ble portion of the organ be nearly detached. Hemorrhage may requ ire the 
application of' ligatures, or of the hot iron. \Vounds of the So.ft Palate, 
unless very small, require stitches, which may be applied as aft.er the opera
tion of staphyloraphy. Foreigh bodies, such as pistol-balls, teeth, or pieces 
of tobacco-pipe, may be lodged deeply in the tongue or pharynx, giving 
rise in the latter situation to suppuration, and sometimes to fatal secondary 
hemorrhage. 

INJURIES OF TIIE NECK. 

Wounds.-These injuries, which are usually of the character of InciRed 
Wounds, are most commonly inflicted in attempts to commit suicide. It is 
occasionally a matter of some importance, in a medico-legal point of view, to 
be able to determine whether a given wound of the neck has been self:in
flictcd1 or received at the hands of another; it is, of course, impossible to 
arrive at absolute certainty upon this point, but it may be said, in general 
terms, that suicidal wounds commonly begin on the left side of the neck 
(the person being right-h:rnded), and pass trans\·ersely or obliquely down
warcli::i across the part, the extent of the wound OD the right, being usually 
le55 than that on the left, side. They rarely penetrate so deeply as to divide 
the great ve~sels; hence the 1nimd facie probability with regard to a very 
deep wound, "penetrating as by a stab perpendiculnrly towards the spine," 
and perhaps involving the vertebral column, would be that it was not self-
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inflirtC'd.1 "'ounds of the neck may be divided into-1. Non-Penetrating 
Wuund.'f, which do not involve the air-passage or crsophagus; and 2, 
Pt:netraling Wowul.1, which do involve one or both of those important 
organ~. 

1. Non-Penetrating Wounds.-The danger of non-penetrating wounds of 
the neck, is chi<'fly from hemorrhage, which is often \·cry profuse; if the 
carotid artery or internal jugular vein be wounded, death may be almost in
stantaneous, and even bleeding from comparatively small ves::;els may prove 
fatnl in the depres."Scd state, both physical and mental, which is usually present 
in patients who ha,•c attempted suicide. Another danger is from the entrance 
of air iuto the large veins in this region, which may cause sudden death, or, 
ns in a case recorded by Le Gros Clark, may prove fatal at a later period, by 
the air becoming grn.dually mixed with the blood, and thus interfering with 
the heart's action. The pneumogastric or phrenic uerve may also be wounded 
in these cases, and either event would of itself almost certainly cause the 
death of the patient. The treatment of non-penetrating wounds of the neck, 
consi~ts in arresting hemorrhage, and in approximating the edges of the cut, 

~'.~i~:~~:uJ;tb:':e~~1'.:cl·<;;Y ~r~~~:~re~'be:~e ~~~dd~~f0:.e:~~l~~~~1~~~~er11~~!c;~'l~:. 
or to either extremity if it he completely divided. In case~ of arterial bleed
ing, in wbich the precise source of hemorrhage cannot be detected, the sur
geon shoul<l not hesitate, if necessary, to ligate the common carotid, an 
operation which, according to Pilz, has been done, in cases of punctured and 
incised wounds, in 44 instances with 20 reco,·eries, aucl, according to Cripps, 
in !jl instances with 23 recoveries (to which may be added a succe~sful case 
in my own hands), the total number of cases in which the carotid lrns been 
tied for hemorrhage being, according to the first-named author, 228, with 
94 rccoveriC's. 'Vhenc\·er it is practicable, however, au effi)rt should be 
made to substitute ligation of the external carotid, which Cripps Jrns shown 
to be a much safer operation. Approximation of the lips of the wound is 
best effected by numerous point.~ of the interrupted suture, the ligature 
threads being brought out at the angles of the wound, where they serve to 
secure drainage. The sutures should embrace the skin and superficial fascia 
on ly, and the deeper parts of the wound should be approximated by means 
of broad strips of adhesive plaster, brought obliquely 1uouncl the neck . The 
parts should be further relaxed by bending the head forwards, with the chin 
almost touching the sternum, and by securing it in this positiou, by means 
of n. nightcap, or sling, which should pass from the occiput to a circular band 
aromul the chest. Primary union, though always to be sought, is rarely 
attained in cnties of cut-throat, the whole surface of the wound not unfre
queatly sloughing, and eventually healing by grunulation. 

2. Penetrating Wounds of the neck may invoh-e any portion of the air
tube, though the larplX is the part usually affected. The relative frequency 
of these woundl:l, in different situations, may be seen from the following table 
of 158 cnseti, collected by ~[r. Durham:-

Situation of wound. 
Above the hyoid bone . . . 11 
Through the thyro-hyoid membrane 45 
Through the thyroid cartilage. . . . . . 35 
Through the crico-thyroid membrane or cricoid cartilage 26 
Jntot!Jetrnchca 41 

1 See upon this point a paper by Dr. Taylor, in Guy 1s Ilosp. Reports, 3d s., vol. 
xh·., pp. 112-144. 
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The special dangers of penetrating wounds of the neck, apart from t:iuch 
as arc common to these injuries and to those which are non-penetrating, are 
the occurrence of asphyxia, or more correctly apnaa, emphy-iema, dy:~pha9ia, 
and, at a later period, bronchitis and pneumonia. 

Difficulty of Breathing, ending, perhap~, in complete Suffocation or .Ap1ura, 
in wounds of the throat, may depend upon several c~mi:;es. It may result 
directly from the accumulation of blood, either liquid or clotted, in the air
pas8ages; from displacement of divided parts, as from a portion of the 
tongue, the epiglottis, or a fragment of' cartilage, fa.lling hackwards and 
obstructing the rima glottidis; or, if the rings of the trachea be widely sepa
rated, from the external soft parts being sucked inwards, nnd producing val
vular occlusion of the air-tube. Again, suffocation may result from cedema 
of the glottis, from submucous emphysema, or from the pres:;urc of an 
abscess. 

Emphysem.a is not usually a grave compl ication; it may, howe,·cr, as 
al ready mentioned, produce suffocation, when seated beneath the laryngeal 
mucous membrane, or, according to Hilton, may prove directly fatal by 
pres:sure on the phrcnic nerns. 

D.~·"phagia, sometimes amounting to complete inability to swallow, is occa
sionally a source of great danger. Either from a wound of the resophagus
or, without this part being involved, from insensibility of the glottis--saliva, 
and even particles of food, may escape into the air-tube, and make their 
appearance at the external wound. 

Bronchiti!f and Pneumonia may arise from the irritation produced by the 
presence of blood, pus, or food, in the air-passages, from the admis_...,ion through 
the wound of cold and dry air to the lungs, or j'JtiS:!ibly from the direct ex
tension of inflammation from the seat of injury. 

Among the occasional remote consequences of penetrating wounds of the 
throat may be mentioned alteration or loss of voice, and the formntion of 
a. traumatic stricture of the trachea or gullet, or of an aerial or resOj)hageal 
fistula. 

2''tealmenl.-After the arrest of hemorrhage, as in cases of non-penetrating 
wound, the surgeon may apply a fP.w sutures to either extremity of the 
incision, leaving, however, the central portion, as a general rule, to heal by 
g ranulat ion; an exception should be made in those cases in which the air
tube is completely cut across, when, to prevent wide separation, it may be 
necessary to apply a stitch on either side, so as to hold the parts in apposition. 
The sutures, which in such a case should be of fine thread, may be pas..:ed 
through the supcrincumbent connective tissue, or even superficially through 
the cartilages themselves, one end being cut ofl: and the other brought like 
a ligature through the external wound. In other cases, from the persb~tence 
of Ycnous oozing, or from the occurrence of dyspnrea on attempting to close 
the wound, it may be necessary to introduce, for a time at least, a tracheal 
tube, as after the operation of tracheotomy. It~ at any time, apncca be 
threatened, the wound should be instantly reopened, and, if neCc::i::iary, arti
ficial respiration resorted to. Tracheal or laryngeal stricture may, at a later 
perio<l, require the performance of tracheotomy, followed by systematic 
dilatation or even external division, as in a case recorded by Trendclenburg, 
or by excision of portions of the tracheal rings, or cricoid cartilage, a~ prac
tised by II. Lee, of London, and by myself~ in a case under my care at the 
Univer>ity Hospital; aerial fistula may (provided the larynx be unob
structed) be closed by a plastic operation. 
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INJURIES OF THE LARYNX AND TRACIIEA. 

A blow upon the larynx may prove fatal through shock, or by inducing 
spat-m of the glottiil; when the injury is le~s SC\'Cre, temporary insensibility 
only may result. The treatment, in slight ca~c5, consists in the adoption of 
suc·h mcasure:s as may prevent subsequent inflammation, but if breathing 
hnvc stopped, laryngotomy should be performed, and artificial respiration at 
once resorted to. 

Fracture of the Larynx is an exceedingly dangerous accident, the mor
tality, nccording to Durham's stati5tics, being over 80 per cent. No age 
is exempt, though the injury usually occurs among young adults; five of 
fifteen cases analyzed by Hunt were in children, and only one in a person 
over forty-five years of age. The usual cau.~es, apart from gunshot wounds, 
nre, according to the same writer, "falls against hard and projecting sub
!:ilanccs, blows, kicks, and precl'ure." The symptomB are local pain and tender
nC:'R; swelling of the neck, with an alteration of its form, consisting either 
of flattening or of' undue prominence; mobility of the cartilngcs, and occa
sionally crcpitus. There nre besides, often, dyspna:a and lividity of face, 
with the ordinary evidences of collapse, emphysema, nnd expectoration of 
bloody mucus; the latter symptoms are considered by Ilunt particularly 
unfavorable, as ind icat ing laceration of the laryngeal mucous membrane. 
The annexed table, from Durham, gives a summary of 62 recorded cases, 52 
collected by Ilenoque, and 10 added by Durham himself. It will be ob
i<crved that death followed iu every case in which the cricoid cartilage 1 was 
involved. 

C:milagesfractured. 

Thyroid only,. 
Cricoid only, .... 
Thyroid and 05 hyoide5, 
Th.rroid and crir.oid, .... 
Th.rrl)id, cricoid, and o5 hyoides, 
Thyroid, cricoid, and trachea, 
Cncoicl and trachea, ..... 
Cricoid, trachea, and os hyoides, 
"}~mctures of larynx," 

Total,. 

24 
11 
4 
9 
2 
2 
2 
I 
7 

18 
II 
2 
9 
2 
2 
2 
1 
3 

.1-6-2-· 50 12 

The treatment, in cases in which the displacement is slight, and in which 
there is no dyspncca, may comsist simply in supporting the parts with com-

b~~.~~~~~~c~:~ril;:r~fc~I~1;~;i ~-,~ th~r~eb~ bf:~~:;:~;~~t~~~:tr:~!)~:t;i~~e ~fio~~ci 
be lost in resorting to tracheotomy, which, under such circumstances, affords 
almost the only chance of saving the patient. Eight of the twelve cases of 
rc>covcry were ~nvcd by operation, while in the remaining four, from the 
absence of h~moptysis and emphysema, there is reason to believe, as remarked 
by Hunt, that the fractures were in the median line, and did not involve 

1 A remarkable ca~e has been recently recorded by S Treulich, in which both thy. 
roid and <'ricoid cartilages were broken-the latter in two pluces-and the trachea 
ruptured by the bite of a horse; life was saved by tracheotomy. 
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the mucous membrane. After the operat ion, an attempt may he rnn<le to 
restore the di~placcd parts to their proper po~ition by manipulation. Panas 
and Catcrinopoulos recommend, instead of tracheotomy, a ~cct ion of the 
thyroid cartilage, followed hr the introduction of a large tube, so as to keep 
the fragments in position. Dr. E. Holden, of Newark, N. J., has recently 
recorded a rcnmrkablc ca:;e of dislocation of the inferior conm of the thyroid 
cartilage. Luxation of the arytenoid cartilage has been observed in two 
cases by Stoerk. 

Fracture or Rupture of the Trachea, without injury of the larynx, and 
without external wouo<I, is an ext remely rare and usually fatal accident. 
Cases are reported by Lonsdale, Berger, Beck, J. L. Atlee, Jr., Robertson, 
Corley, Long, Drummond, and 'Vaguer-those seen by the three last-men
tioned surgeons being the only instances of recovery. In Lon~'s case, lite 
wa:s saved by tracheotomy, supplemented by removal of blood from the air
passages by suction, and by artificial respiration. A case was under my 
care a fow years since, at the Episcopal Hospital, in which an injury of the 
neck was followed by emphysema and passage of fluids from the ccsophag-us 
into the trachea, thus rendering probable the existence of' a slight rupture 
of thi:s organ; lifC was maintained for several wec:ks by means of nutritive 
cnemata, and the patient e\·eutually recovered. Dr. Lang, a German sur
geon, has reported a remarkable case of intu.qsusception of lite trachea, which 
prO\'Cd fatal at the end of ten weeks. 

Burns and Scalds of the mouth, pharynx, and glottis are occasionally met 
with, e~pecially among children, the most usual form of the injury resulting 
from an attempt to drink boiling water from the spout of a tea-kettle. It 
i:; probable that, in some c~es, steam may reach the larynx itself, but in 
the majority of instances the air-passages become secondarily involved, hy 
the extension of inflammat ion from the mouth and glottis. The flangcrs are 
those of submucous laryngitis and oodema glottidis, and the treatment consi~ts 
in the application of leeches and ice to the throat, and in the administration 
of antimony, or of calomel and opium. Free mercurialization is considered 
by Bernu and Corley, of Dublin, to be the most important measure, and the 
latter surgeon rcporttS a successful case in a child less than three years old, 
who in seventeen hours took twenty-four grains of calomel, and had ~ix 
drnc:hms of mercurial ointment rubbed into his groins and axilloo. The 
roclematous mucous membrane of the fauces and epiglottis may be scarified 
with a long needle, or with a cu1Ted bistoury, wrapped almost to its point 
with a strip of sticking plaster, and, if suffocation appear imminent, trache
otomy must be performed, as a last resort, though its results under thc.::;e 
circum~tance arc for from satisfactory, 23 out of 28 cases collected by :\Ir. 
Durham having ended in death. 

A !:'imilar injury may result from drinking corrosfoe liquid~, such as the 
stronger mineral acids, or caustic alkalies. The treatment should be the 
same a~ in the ca:-e of scald of the glottis or larynx. Of' three cases men· 
tioned by Durham, in which tracheotomy was performed for such an injury, 
two died and one recovered. 

Foreign Bodies in the Air-Passages.-A great variety of sub.::;tances have 
been met with as foreign bo(lies in the air-pa:-sagcs, the most common being, 
according to Prof. Gross, gnlins of corn, beans, melon-seeds, pebbles, and 
cherry-stones. Several such objects, sometimes of a dissimilar character, 
have been occasionally met with in the same case. In four instances leeches 
have been extracted from the larynx, by Marcacci, Trolarcl, )fassei, and 
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Clementi. Foreign bodie::; u:-.ually enter the air-passages through the glot
ti:~, being drawn in, in the act of inspiration, or simply dropping in, a~ in 
the ca:Se of coins tor: . .-ed in the air and caught in the mouth, or-as har.. prob
:ihly happened in l'!OlllC c&es, in which suffilcation having occurred during 
!-ill·cp or intoxication, the air-pas::;ages have been found to contain partially 
dige:-tcd food-the foreign body may be regurgitated from the stomach, and 
may then mnke its way through the glotti:-5, the sensibili ty of which is ob
tunded hy the patient's condition. Io other in~tancc:s foreign bodies ha\·e 
(•atered the air-pa::~ages through accidental wouad,; or ulcerations of the 
n•:o:ophagu~, of the til:;:-;ue~ of the neck, or of the walls of the chest. Finally, 
in one case referred to by Prof. Oro~s, a lymphatic gland passed through nn 
ulcer in one of the hronchi 1 and caused death by becoming impacted in the 
rima ~lottidis. 

'ituation.-._\. foreign body may be arrested in :rny portion of the air
pn. .. ~age:'i, or, more rarely, may be movable, ehanging its position from time 
to time. The parts in which extraneous substances are mo::;t apt to become 

imS;~1~~!1~.~~~~1~a~~:;~~a~;~;,~~~>i;~~!:eo~ 1~~11~~~i~f101~/1?;t;t1;Zn1:i;!.~t.similar to 
tho~e of inflammatory or ~pasmodic croup, only, if po....;gible, more violent. 
The patient foels a sense of impending death, :-tad is, indeed, for the time, in 
mo::;t imminent danger. The face becomes livid, the eyes apparently i;:tart 
from their sockets, the patient gasps and utters piercing cries1 foams at the 
mouth, is perhaps convulsed, or falls insensible. The fir:-;t paroxpm passing on: the symptoms of Irritation become prominent. There is a short, croupy 
congh, with pain, especial I~' referred to the top of the sternum1 an<l mucous 
or hloody expectoration. Paroxysms of dyspno?a, with a sense of suffocation, 
retur from time to time, and arc due to the dislodgment of the foreign body, 
and to its hl'ing impelled again:-t the laryux by the act of coughing. Au.~
ritllation will reYeal various sign:-i, according tO the position of the foreign 
body; if this be loo::-c in any part of the tube, it may be heard moving up 
and down with a flapping sound, and occa~ionally f;trikiug the wall of the 
trachea; if fixed in the larynx, there will be a harsh, rough sound in respi
ration, coinc:iding with croupy cough and the other symptoms of oh::;truttion; 
if' impadcd iu a bronchus, or one of its subdivisions, the respiratory mur
mur will be u:-;un11y deficient, or quite absent, in the e01Tcsponding portion of 
the Junµ:, and probably puerile on the opposite side, percussion giving an 
cqunlly clear sound in both localities. Occasionally peculiar riles :ne due 
to the nature of the foreign bod~·, as in a case referred to by Gross, in 
which an impacted plum-stone, perforated through its middle, gaYe rise to a 
:;trnnge whistling sou nd. 

Diagno:ds.-The diagnosis, though often very obscure, may, in mo:st in
i:;t:rnces, be made by careful inquiry into the history of the case, and investi
gation of it.s symptoms. From croup the diagnosis can be made, as pointed 
out by Prof: Gross, by ohserving that in that affoction the dyspnrea is most 
marked in inspiration, while expiration is most affocted in obstruction from a 
foreign body. Aphonia is, nccorcling to the same author, the most trust
worthy si~n of impaction in the laryni·, as distinguished from impaction in 
other portions of the air-tube. From pharyngeal, or oosophageal obl!lruction, 
the diagno:-;is is to be made by careful exploration with the finger and pro
bang. In some cases, by means of the Jaryngo:o;cope, the fore ign body has 
been actually seen lodged in the larynx. 

Progno.ti.'f.-J:'u5 long a~ a foreign body remains in any portion of the air
pm:sage~, the patient is in imminent clanger; the causes of death arc suffoca
t~on (which may occur at any moment), hemorrhage, ioflnmrnation, ulcera
t1un, ahscc . .-::.;, or simple exhaust ion. '11!10 annexed summary, taken from 

23 
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l\Ir. Durham's c;:;say, :-;how::; compendiously the results in ;)54 cnH•s-thue 
bein~, I bclieYc, the most comprehensi\·c statistic.s which have yet been 
publi>hed. 

1. Cases in which no operation teas pe1jo1·merl :-

RESULT. 

Total 
number 

ofcasei; 

Death without expulsion of foreign body,. 95 
Spontaneous 1>xpulsion of foreign body, . . . . . 164 

~~s~b~;~~ :[t:r1:t~~~~~o~~~~~b a:h~~~~~: !bs!:s~~se~) : ~ 
149 

5 
2 

95 
15 

Tolt\\of casesnotoperatedon 1 :271 156 115 

2. Cases in which operalit:e measures were adopted:-

OPERATION. 

Laryngotomy, fo11owed by expulsion, . . 
" not followed by expulsion,. 

Tracheotomy, ... 
Laryngo-trncbeotomy, 
Directextraction, ..... . 
lnver~ion or body and succu~sion, 

Total or cases operated upo~, 

Total number or ca~cs operated upon or not,. 

14 

: 1 23~ . :.W 
. 3 
. 12 

5,j4 

13 

170 
15 
3 

12 

213 

369 

l 
3 

61 
5 

76 

185 

The mortality therefore is, in general terms, as nearly as may be, 1 io 3, 
the deatlHate after operation being less thau 1 in 4 (24.8 per cent.), but 
without operation more than 2 in 5 (42.5 per cent.). The period during 

~v~:i1~1 e~~~~·~~~~ v!~~f[s 'f~-~~ r~u;~~~. i~0~~= ~~~--~~s:~~sj ~~~~,~~eit ~e ~~o~f~a11~~ 
cases of spont::meous_ expulsion with recovery, collected by 1'fr. Durham, 
this period wns between one and twelve months. • 

Treatment.-In a case in which the dy5pncea is not urgent, a careful lm·yn
go.~copie exam.ination should be made, and, if the position of the foreign 
body be recognized, attempts may be made to remove it by direct extraction 
with suitable forceps; the same means may be employed after opening the 
trachea, and will then be more likely to succeed, as the risk of strnngulation 
is removed. V ultulini proposes to search for the foreign body by introducing, 
through the tracheal wound, a speculwn modelled after the ea1: speculum of 
Bruuton. Intetsion and succw:1sio11, which, though occasionally succ -.. fol 
before tracheotomy, are under such circumstances both dangerous and pain
ful, may, after the Qperation, be of much service in facilitating the escape of 
the offending substance. In the large majority of cases the surgeon should, 
as soon as he is satisfied as to the nature of the case, perform fracheotomy, 
or, if the symptoms be very urgent, lw·yngolomy, the latter operation being 
more quickly and more easily accomplished. If the foreign body be now 
found in the larynx, it should be dislodged and extracted, the surgeon, if 
necessary, dividing the thyroid cartilage in the median line (thyrolomy), or 
this and the cricoid as well (crico-thyrotomy). If the foreign body be in the 
trachea or bronchi, it may be immediately expelled through the tracheal 
wound, or more rarely through the mouth-though in other cases it may not 
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be ejected until be\·eral hours or days, or even a much longer period after the 
operation. There is some difference of opinion, among surgeons, as to the 
propriety of endeavoring to extract foreign bodies through the tracheal 

.Frn.175. 

Apphcation of thelaryngoscope. (ERICH~liN.) 

wound, by means of forceps. Mr. Durham's statistics show, I think, con-

~iu:~~,U~h~~1i~l1c~e~~~~~r~!a~r~fl~:~d1b)lf~t:!~~s~ej1~~~~m~?::~.1~l;~~:~~ 
F10. 176. 

Throat.mirrorusedinlaryngoscopy. 

eries, and but 2 deaths, neither of which appears to have been due to the 
use of' the fostrument. The best forceps for the purpose are those devised 
by Prot: Gross (Fig. 177), the blades of which a1·e five inches long, and 

F10. 177. 

Gross'strachealforceps. 

which, being made of German silver, can be bent to suit any particular case, 
while they nre so delicate as not materially to interfere with the passage of 
air during the necessary manipulations. 

After the exit of the foreign body, the wound may usually be closed at 
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once; but, if there be much Jaryngeal irritation, a tube may be introduced 
for a few days, until this has subsided. 

Subhyoidean pharyngotoiny (see Chapter XX.XVIII.) may, in some C"'"'8, 
be preferred to either laryngotomy or tracheotomy, and has been succe~sfully 
resorted to in a case of foreign body impacted in the larynx, by Lefforl~. 

SunmCAL TREATMENT OF APNCEA. 

Apnrea, or, as it is more commonly called, Asphyxia, may arise from 
various caus&>, such as drowning, inhalations of chloroform or of poisonous 
gases, spasm or redema of the larynx, or the presence of false membrane, of 
a morbid growth, or of a foreign body in any portion of the air·pnEsages. 
The surgical operations employed in the treatment of apnooa are, al'lificial 
respirution and the various procedures which are in cl uded under the general 
term of bronchotoiny.1 Bronehotoniy is appl icable io cases in which the air· 
passages themselves are in any way obstructed ; Al'iificial Respiration to cases 
in which the air·passagcs are free, or in which apncea continues after the 
performance of bronchotomy. 

Artificial Respiration.-This may be effected in se,·eral ways:-
1. Mouth lo Mouth Inflation, though objectionable as furnishing air which 

has already been expired, is occasionally the only method which can be 
employed in au emergency, and may be i·esorted to, in any case, while more 
efficient means are being procured. 

2. Inflation with Bellows, provided with a suitable mouth or no~e piece, 
may be efficiently used, provided that care be taken to secure expiration by 
manual compression, and that the instrument be worked gently, and not 
more than ten or twelve times in the minute. 

3. Inflation with Oxygen Gas might be tried in extreme cases, or when 
other means had failed: the gas might conveniently be administered from a 
bladder, fitted with a mouth·piece. 

4. Artificial rcspi1·ation may readily be practbed by alternately Compress· 
ing the Chest and Abdomen with the Hands, to imitate expiration, and then 
allowing the natural resiliency of the thoracic walls to produce expansion, 
and thus imitate inspiration. This method is very easily applied, and is 
particularly suitable in cases of apparent death from chloroform. 

5. Silvester's Method, which is that adopted by the Royal llumane Society, 
of England, consists in placing the patient in a supine position, with the head 
and shoulders slightly elevated, then grasping the arms above the elbows, 
drawing them gently but steadily upwards till they meet above the head, 
keeping them thus for two seconds, and, finally, bringing them downwards, 
and pressing them for two seconds more against the sides of the chest. This 
manipulation is to be repeated, fifteen times in the minute, until natural 
respiration is established, or until a sufficient time has elapsed to show that 
further efforts are useless. 

6. Dr. B. Howard's "Dfrect Method," for cases of apparent death from 
drowning, consists in ttLrning the patient downwards with a roll of clothing 
under the chest and abdomen, and making pressure on the back so as to 
force the water out of the lungs and stomach; then reversing the patient's 
position, putting the roll of clothing under the back, placing his hands to
gether above bis head, which is kept low, and practising artificial respiration 

l Macewen, Paton, and Sanctuary recommend cat.beterization of the larynx 
through the moutb, as preferable to broncbot.omy in obstruction from causes other 
than tbe presence of a foreign body. 
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by compre:-~ing the lower part of the chest, and letting go with a jerk so as 
to nllow the parki to expand by their natural resiliency. 

7. Jfar~lvdl Hall's 11 Ready ... llethod.u-This mode of' treatment, which is, 
upon the whole, probably the be:;t yet suggested, is thus described by its dis
tingui:.:hed author, under the name of" Prone and Postural Respiration:"-

11 (1.) Treat the patient instantly, on the spot, in the open air, exposing the face 
and chest in the breeze (except in severe weather). 

11 I . To Clear the Tliroat. 
"(2.) Place the patient gently on the face, with one wrist under the forehead. 

[All fluids, and the tongue itse lf, then fall forwards, leav!ng the entrnnce into the 
windpipe free.] If there be breathing, wait and watch; if not, or if it fail-

11 II. To Excite Respiration. 

"(3.) Turn the patient wPll and instantly on his side, and 
11 (4.) Excite the nostrils with snuff, the throat with a feather, ctc. 1 and dash cold 

water on the face previously rubbed warm. If there be no success, lose not a moment, 
but instantly-

''III. To Imitate Respiration. 
11 (5.) Replace the patient on his face, raising and supporting the chest and abdo

men well on a folded cont or other article ofdres.;;. 
11 (6.) Turn the body very gently on the side and a little beyond, and then briskly 

on the fuce, altern!ltcly; repeating these measures deliberately, efficiently, and perse
veringly fifteen times in the minute, occasionally varying the side. [When the 
patient repose.<1 on the chest, this cavity is compre:sed by the weight of the body, and 
expiration takes place; when be is turned on the side, this pressure is removed, and 
inspiration occurs.] 

11 (7.) ·when the prone position is resumed, make equable but efficient pressure, 
with bri!lk movement, along the back of the chest, removing it immediately before 
rotation on the side. [The first measure augments the expiration, the second com-

m~~~~se i~:~:jtf!0~·~piration i and, if not too late, life! 

11 IV. To Induce Circulation and Warmth. 
"(8.) Rub the limbsttpwards

1 
with firm grasping pressure and with energy, us ing 

handkerchief~, etc, [By th is measure, the blood is propelled nlong the veins towards 
the heart.] 

11 (!).) Let the limbs be thus dried nnd warmed, and then clothed 1 the bystanders 
supplying coats, etc. 

11 (10. ) Atoid the continuous warm bath, and the position on or inclined to the back." 

\ Vhatcver mode of treatment be adopted, should be perseveringly continued 
for three or four hours, unless sooner succes.sful i if secondary apnaxt come on 
nfter apparent recovery, artificial respiration should be again re~orted to, 
together with the application of electricity to the base of the brain and upper 
part of the !:ipinal cord. 

Bronchotomy.-Under this name are embraced the operations of Lr,,.yn
gotomy and Tmrhcotomy, tog-ether with their modifieatious, Thyrotomy, Crico
thyrofomy, and Laryngo-tmcheolomy, the names of wbich sufficiently express 
their nature. 

1. Laryngotomy.-In thia operation the windpipe is opened through the 
crico-thyroid mcmhnrne. The larynx being steadied between the thumb nnd 
fingera of thC' left hn.nd, the surgeon makes a longitudinal incision of about 
nu inch, iu the median line, over the lower half of the thyroid cartilnge, tl10 
criC'o-thyroid i:<p:u.•e, and thC' cricoicl cartilao-e. The sterno-byoid muscles being 
now 8CJ)nrated, nnd the inlervening fasci~ and connective fo•sue divided to 
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the full extent of the cutaneous wound, the knife is at 01we thru8-t, with it.a 
edge upwards, through the crico-thyroid membrane aml its mucou:-; lining, 
into the larynx. The opening is then enlarged transver~cly fui much u~ may 
be rcquire<l, and the tube introduced. The only ves~el likely to be cut is the 
crico-thyroid artery, which should, as a rule, be secured before opening the 
larynx.· Thi~ ope.ration, which is by no means difficult, may hr pc>rformed 
either with or without the aid of anre.sthe:;ia, the patient being in a. rcturu
bent po~ition, with the head thrown backwards, and the neck rendered 
prominent by means of a pillow beneath the nucha. 

2. Tracheotomy.-In this operation two or more of the tracheal ringli 
are divided, or an elliptical portion of their anterior face cut away. The 
patient being in the position already described, and preferably under the in· 
flucncc of an an::csthetic1 the surgeon, standing at his left side, or, which I 
prefer, at his head, makes a lougitu<linal median int:iision, extending from the 
bottom of the cricoid cartilage to au inch and a half or more below, according 

Fw.17H. 

Tracheotomy. (LISTON.) 

to the len~th of the neck. The subcutaneous fa.t and areolar ti~sue are ~imi
larly divided, care being taken to avoid any superficial veins; the sterno
hyoid and !'terno-thyroid muscles being then cautiously ~eparated with the 
handle of the knifo, or with the director, the trachea, crossed by the ii5thmus 
of the thyroid gland, is exposed. The trachea, which may be recognized by 
its white appearance, may be opened above, through, or below the thyroid 
isthmus, the fir::;t being, in the case of children e:;pecially, the point to be 
preferred; if it be nece:-:sary to cut through the isthmus, a ligature must be 
first applied on either side of the point of division. Ilcmorrhage having 
been arrested, the surgeon draws forwards the trnchea with a tenaculum, 
and thrusting in his knife, edge upwards, divide>::; the nece:-:sary number of 
rings. Any false membrane which presents itself having been gently with
drawn, the tu he is introduced, and, when the respiration has become tran
quil1 the surgron may, if it be thought proper, temporarily remove it, and 
proceed to cut away an elliptical portion of the front wall of the trachea; 
this ~tep, though not, I think, in itself objectionable, is, however, seldom 
necessary. 

The above description presupposes that the surgeon has time to make a 
careful dis:;ectiou of thesuperincumbent parts, before opening: the windpipe
nnd, in the immense majority of instances, enough time is afforded for this 
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purpose. I belit·vt•, however, with ~Ir. Durham, that cases arc occasionally 
met with in which it i!-'I very important to ha,.tcn the steps of the operation; 
and, in :-uch nn emergency, would recommend a plan described by that 
uulhor, nnd which he a"'sur<:s u::; he ha,; a(kantageomsly employed in nineteen 
in,..taucc: .... In this method the operator (standing on the patient's right side) 
placl';o; the foretin_gcr of' the left hand on the left side of the trnthea1 and the 
thumb on tht• ri~ht1 pn•,....:.ing ~teadily backwardis until he focls the pubation 
of both caroti1l arteries. By slightly approximating the ting-er and thumb, 
he fr·c.·l~ that the trad1ca i;0; firmly and securely held between them, and know~ 
that the ~afHy of the great ves~els is in:?-ured, ·while the fasues over the wiml
pipc arc rendered tcn~e. The finger and thumb thus placed arc not to be 
movt'Cl until the trac·hca is reached. By a succei-:-:ion of c:nefol inchfons, the 
i-Urgt•on now c·uts boldly clown on the windpipe, the finger aucl thumb on 
either ~i<lc he l piu~ him to judge of the position of the median li ne (from 
whi(.'h the k nife mu:-;t not deviate), and, by their prcssme1 cau~ing the wound 
to gupc, und the tra('hea. to advance. The forefinger of the right hand is 
pal' . .:cd from time to time into the wound, to make sure that no important \'e::s
~el i!>i in the war, and when the trachea is reached the knifo il3 introduced 
(gllarded by tlie rig-ht. forefinger), or the windpipe may he ~eizcd with a 
tcnnculum and opened as in the ordinary operat ion . 

The chief dan9ct from tracheotomy is from hrmor1·har1e i instances arc on 
rrcord in which the carotid, or even the innominnte, artery 1 hai;: been wounded, 
while fatal bleeding has not unfrequeotly occurred f'rmri the division of large 
ni1b. ... idcrfol hemorrhage i;:hould, of course, be checked before opening the 
trachea, and bleeding l'fin.'t should also be secured, provided that death from 
:-uffomtion be not likely to occur while this is beingdoue. It mut't be rcmem
hcrecl, howe\rer, that the venous congestion is due, in great mC'a;o;urc, to the 
oh=-tructiou of the patiC'nt's breathing, and will be lessened rL-. soon as free 
n-:.:.piration h; <'stabli;-;he<l; hence the surgeon should not foar, if necessary, to 
op<:n the windpipe eyen while venous bleeding continues, introclncin~ the 
canula, as has been forcibly sa id, 1

• even through a very pool of blood." In 
order to nvo id the r isk of hemorrhage, Verncuil, Bou l'don, and Fowlcr1 of 
Brooklp1 1 recommcnd the use of a kn ife heated by the galvanic cautc ry,~ and 
report several ca~cs in wh ich t racheotomy has been thus bloodlessly per
fol'med. l cannot but doubt1 howcver1 whether this mode of treatment will 
ever supcn•ede the ord inary operation with the simple scalpel. 

lAryngo-tracheotoniy is, as its name implies, a combination of la ryngotomy 
with tracheotomy above the thyroid axis. Its mode of performance requires 
no i<pecinl cle:;cription. 

After-treatment of Cases of Bronchotomy.-ln almost all cm•es, except 
tho;-;C' of ti.>rC'ig-n bod)· in the air-pa::;:::t1ge5-, it is nccc~=-ary to introduce a fmcheal 
crow/a or tvbe, which mu::st be worn until the power of' breathing through the 
larynx i::: re:<torC'd. The tube ~hould be mnde of !-<ilvcr, with :i cun·e of rather 
k·;-;s than a quarter of' a circle, double, so that the inner cauula may he re
mo,·cd and elC'an!-<cd, while the outer retains its po::ition, the two being secured 

~:.iI1;~~~=~~.{·i:.::E:~;:;~;l{~~7~~~?"i~:~:r1;~~,\:·;~,~~~Gs~:.;:rl;~;::;:m!~~~,ti~~ 
lfomorrhn~c from the tracheal mucous membrane prO\'ed fatal in one of my own cac:es, 

b~·1g~~\;~11:~~~~"~1 ~d b~~;1~t1~;s1;;e~111~~l~~\~~d the galvanic cautery 1 dividing the trnchea 
from within outw11nh with 1l. platinum wire previouc:ly introduced by means of a 
curved nec11lc. Pttrp1clin's thermo-ClHltery hns been rccentl.v employed in trache
otomy by Poin~ot, <lf Bordc1111x. 
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by means of a button attached to the neck-plate of the outer one. The 
neck-plate itself should be so arranged as to allow the canula to move freely 
with the motions of the trachea, and the inner tube shoulrl project beyon<l 

the outer one for about a quarter of an inch, 
F10. 170. at either extremity. The c::urnla s.hould be 

from two to three inches in length, and, as 
advised by ~Ir. IIowse and Mr. Parker, as 
large as c3.n be com·eniently introduced into 
the trachea. For use after la1·yn9otomy the 
canula may be a little flattened, the transverse 
being somewhat greater than the autero-pM
terior diameter of its section. 

The canula above described, which em
braces the improvements of both Obre and 
Roger, is, I think, preforable to either the 
ordinary double tube, or the bivalve c:.mula 
of Fuller. l\fr. Durham has suggested a ~till 

further modification, by which the length of the tube can be regulated1 by 
means of a screw1 to meet the emergencies of any particular ca~e. :J[r. 
Parker employs a lube, the shape of which he compares to that of a Gothic 
I"ather than a Roman arch. To facilitate the introduction of a tube, the 
edges of the wound may be held apart with two- or three-bladed dilating 
forceps, or, which is better, a blunt-pointed pilot trocar, as sugp:estecl by Dr. 
Gairdner, or a fenestrated tubular trocar, as employed by M. Pean, may be 
thrust in with the canula1 to be withdrawn, of course, as soon as the latter 
is in place. ~Ir. Durham employs a "lobster-tailed" trocar1 constructed on 
the same principle as Squire's "vertebrated" catheter. Flexible tubes are 
used by Mr. l\Iorrant Baker. 

The c:rnula bein~ introduced, is held in position by tapes1 attached to the 
neck-pJate, and fastened around the neck. During the whole cour~eof after
treatmcnt, the atmosphere of the room should be kept moist and warm (from 
75° to 80° Fahr.); the inner tube should be frequently removed and cleansed, 
and, if the operation have been done for pseudo-membranous croup or diph
theria, lime-water or dilute carbolic acid may, from time to time, be vaporized 
through the tube with an atomizer. Hypodermic injections of pilocarpine 
arc recommended by Duliscourt and other French surgeons. The expecto
rated matterr; should be constantly wiped away, and accumulations of mucus 
or false membrane removed with a camel's-hair brush, feather, or "elbow
forccps.ll As soon as the canula can be safely dispensed with, it may be 
remoYed, but this should not be done permanently uutil 1 by leaving it out 
for several hourl'i at a time, it has been proved that the function of the larynx 
has been restored. 

If it be nece~~ary to perform bronchotomy in an emergency, and when a 
tracheal canula cannot be obtained, the ~urgeon must have recourse to 
exci.::.ing an elliptical portion of the tracheal wall, and keeping the ed~es of 
the wound apart with retractors made of bent wire (the hooks of ordinary 
large" hooks and eyes" will answer), secured by an elm•tic band pa~:--ing 
behind the neck. If apnrea per:-;ist after a free opening has heen made into 
the windpipe, the surgeon must at once resort to one or other of the method<.: 
of practising- artificial respiration already descrihC'<l. Dr. Benrley Hobin
son, of New York, has devised an ingenious 11 insufttator," by means of which 
the 8urgeon can directly inflate the patient's che:-;t through the tracheal 
tube, without incurring any risk from contact with the secretions ~f the part. 
This instmmcnt, or a. double-acting bellowis, ns recommended by Dr. B. ,V, 
Richardson, should be employed in case suffocation iis threatened by false 
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Choice of Operation.-The relative advantages of laryngolomy and trache
otnmy nre still a matter of dispute among practical ::;urgeons. Tracheotomy 
is preferred in all cases by ~Ir. l\Iarsh, and laryngotomy, or laryngo-trache
otomy, by Mr. H olmes, especially among chi1dren. )[r. Erichsen recommends 

~~1~r,;1~~~~'~;1J~r~I1~1~~,r~~~ ~1~:c;~~~;~~f~~t~~:~dt~:n~~~;~i~~ ~:~~~~~~~ fi~~ 
trachea below the isthmus, as compared with its risks ::rncl difficulties, are 
greater than those afforded by making the opening higher up. 'Yhile I do 

~~~~)~~:i~v~ tl~~ti~n~Y ,~:~!1~d0 r ad~ii::~1~S: 1 g:~~l~~~ai~~.1~1~~ ~111~: Z~~,~~ot1~~!~~ ~t~:~~ 
the isthmtts Rhould be preferred, in all cases in which time is afforded for a 
careful and deliberate operation, but that if great haste is essentia l, laryn
gotomy, which may readily be converted subsequently into lm·yngo·tracheolomy, 
should be performed instead. \\'hen the operatfon is required by the pres
ence of a foreign body in the windpipe, a more definite rule may be given. 
If the offCndiug substance he lodged in the larynx, that part it:5clf must 
usually be opened, though Dr. Leffhts, of New York, has under these cir
cum~tanceR succe~fu ll y employed l\Ialgaigne's and Langenbeck's operation 
of emb-!tyoidean pltary"golo>ny (see Chap. XXXVIII. ), but if the foreign 
body be in any other part of the air-passages, tracheotomy is the operation 
to be cho~n . The risks of tracheotomy, per se, are not very great, death in 
fatal ease~ usually resulting from a continuance of the disease rather than 
from the operation. The result of the procedure, in my own hands, has 
been to save six out of fifteen cases. 

INJURIES OF TJTE CE::;OPIIAOL'S. 

Wounds.-These have already been alluded to in describing penetrating 
wounds of the ncek, the treatment of which injuriC's is complicated by the 
resophageal wound, throup:h the difficulty thence ari~ing in administering the 
necesi3ary amount of nutriment. A patient with wound of the gullet, may 
be fed through an elm;tic gum catheter, introduced through the mouth, or, 
if, with suicidal intent, he refuse to separate the jaws, through the nose. By 
thi:-; means a. pint of beef.essence, or of "eggnog," may be introduced two 
or three time.s a day, until the power of dep:lutition returns. If the wound 
is abo,·e the po:;ition of the larynx, suffocation ma.r occur from the super
vention of cedema of the glottis-an accident which would cull for the im
mediate performance of laryugotomy. 

Rupture of the CEsophagus is a rare form of injury of which Charles, 
of Bl·lfa~t. ha~ ro lle('tcd 15 cases; to the::;e muy he added one ohH•n·ed by 
Dr. 'filliam Hunter, and others recent!)' reported by Dr. J. R. Bniley, of 
Alhnnv. and Dr. G. 0. Allen, of Boston. The accident ha~ u:-;unlly occurred 
durini£ the at't of vomitinp:, nnd the symptom!:\ nre intense pa i;1 with col
lttp."l', followed h)' d('nth in the course of a few hour~. According to Fitz, 
the nlfCctinn i~ still rarer than would be indicated by the above figures, 
mnny of the reported ca~c:-; being, in the opinion of this nutbor, rct1lly in
~tnncl':-- of poH-mortem ~of'tening and perforation. 
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Foreign Bodies in the Pharynx or CEsophagus.-Foreign bo<lios not un
frcquently become impacted in some ponion of' the food-pa;;:-.age (u:-<ually, 
according to H. Allen, either at the po...,ition of the cricoid <:artilagc\ or ju:-;t 
aboYe the crossiag of' the left bronchus), and produce not only great irrita
tion and difficulty of swallowing, but may even induce suf!Ocntion hy prc..;-

~~.r~h~n nt11;:i;~n~~;1~~ - Ihfi .... 1~bl~~~:lr):,i:~'f~,'~1~1~)~~c,~~~;11~~ ~~~~;~l,:ltd ci~~i\t~~:~ 
the toni"il and hnlf::ucheB of the palate, nnd µhe ri;-;c to much di:-c·omfort, 
with tickling cough, cly::;phagia, and nausea. A pointed body in thi;.; :--itua
tion may even perforate nu important \'CS6CI, nnd thus cau;:;c death by hc·rn
orrhage. A bolus of food, arre~tecl at the summit uf' the resophng-u~. may 
suffocate the patient by prel"'~ure on the larynx i or, again, a hard body, l"'Uth 
as a bone or tooth-plate, may, if impacted, produce ulceration of the 1~:-:oph
agcal walls, and penetr:tte iDto the larynx, or other important titructures in 
the neighborhood. 

The diagnosis is usut1lly sufficiently evident from the sen:-:at ioni. of the 
patient, but in any case of doubt, the surgeon, bet;ides carefully in1>pcc:ting 
the pharynx in a good light, $hould :5Weep his finger around the part m; for 
as he can reach, and cautiously explore the Cl.'l"'Ophagus with a well-oiled pm-

Fro. l~O. 

Burge0sCESoph:i.gealforceps. 

bang. In some cases the lnryugoscope may be used to facilitate the exami
nation of the upper portion of the gullet. Though the forei~n body can 
thus usually be di~covered, if present, a small sub:-;tance, such as a fish-bone, 
may, from the peculiarity of its position, elude detection even after c:1rcfol 
and repeated exploration; on the other h and, the sensations of the patient 
may continue to indicate the impaction of a foreign body for a long period, 
when none is really prc;.:.ent, and cesophagotomy has actually been performed, 
on more than one occasion, without any substance being found which could 
account for the patient's symptoms. 

Frn. HU. 

Swi\•elprobang. 

Tteafmf'nt.-If suffocation be threatened, unle;.:.s the foreign body can at 
once be ~cizecl and removed, tracheotomy should be resorted to without delay. 
In every case an effort should be made to extract the foreign body through 
the mouth 1 and this can usually be donc1 either by ~imply hooking it out with 
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the finger r if lod~cd in the pharynx), or by the cautious ui:;e of ll':sophagcal 
forcep .... (FiJ?. lXO 1, or of the horl"e·hair1 or swi\•el probang. Dr. Lamm, a 
~wl'ili .... h .... urµ:cnn 1 hni:; ~uccC'cded in washing out a 
for~igu hocly frvm the OJ:'Ophag:us by syrin~ing Fm. 181. 
throu~h a f:kxihlc eathctrr. lf the foreign body be 
of' !-Uch a nature that it will not bC' likely to produce 
injurious con:-cqucncc!'l. in the stomach and bowels, 
mo; a lump of meat, or cn.'n a small coll1 1 it may. if its 
extrnl'tion provC' difficult, be pu~hcd onwarcli:; into 
tlll' :;tonrnch, with a !-ipongc or i,·ory-headecl pro
ban~.1 If~ a" occasionally though rarely happens, a 
foreign hocly iu the gullet cnn be neither extracted1 

nor othern isc di:spo;.;ed of, it should be removed 
thrnugh un cxternnl inch•ion, b:r the operatiou 
known as pharyngoto1ny or resophagotomy. 

<Esophagotomy.-If the foreign body can be felt 
extt•rnally, the operation ~hould be done on thntside 
which is the most prominent; otherwise the Jen side 
is to be ('ho~en 1 as the (('i:;ophal!us naturally inclines 
f'Omewhat in thnt direction. The patient should be 
an:l7<lhctized, and placed in a supine po~ition, with 
the head and l'houlder:;; a little rai:sed, and the face 
somewhat an~rted. An inci~ion, four or fh-e inches 
lon~. is made in the space between the trachea and 
the sterao-mtltitoid muscle, bep:-inning above, on a 
lenl with the top of the thyroid cartilage. Thi:; in-
ci:-ion is cautiously deepened, the omo-hyoid mus-
cle, and the outer fib1·es of the steruo-hyoid and 
:;:terno-thyroid, heinp:dividcd if necessary; the carotid 
i;:hcath is (':lrcfully clra.wn outwards, and held with a 
blunt hook, the trachea and t hyroid gland being 
i:.imilarly drawn inwards. If the foreign body can 
JlOW he felt1 the <r~ophagus may be incised directly 
upon it ; otherwise a sound or curved forcepsshould 
he introduced through the mouth 1 and made to pro-
ject in the wound, thuR nflbrdinµ: a gu ide to the point 
at which the gu llet ~hould be opened. The incision 
ma;· bl' i::.ub~cqncntly C'nlargecl either npwnrd~ or 
dowmrnrds, and the foreign body extracted with 
thC' fin~C'r or forcep::;. 

RpC'cial mre must be taken in this operation not 
to wound C'ither the inlh·ior thyroid artery or the 
rccurrC'nt laryngenl nen·e. The incision should be 
allowed to hen! by granulation, the _patient being Horsehair prob:i.l'lg, or Ra.-

fed throup,-h a cathC'ter, as aftC'r an accidental wound 
of the (('Sophaµ:u~ . This operation is essentinlly 
that which hai:. been succe~~full.v performed by ~yme, Cock, and Chccver1 

and !'('C'ms to mC' in every way preferable to that by a median inci~ion. which 
was rerommcnded by NClaton. The re.~ult.q of re~ophag-otomy for the remo,·al 
of forei~n bodi(•:o:. nre quite encoura,!!ing, -!-J. (':l~es to which I have rcforcnces 
having given :~.) recoveries and only 9 deaths. 

1 An l~n,E?li~h ~urc:con 1 Dr. ~lcw!lrt. has recorded 11 case in which n lit•efhh was thus 
succes~fully disposed of. 
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Cases of (E..ophago!omy for Remorfll of Foreign Bodies. 

Operator. Operator. 

1. Alexander. Recovered. 23. Goursauld. Recovered. 
2. Antoniesz. 24. Hitchcock. 
3. Arnold. 25. Inzani. 
4 Arnott. Died. 26. llodgen. 
5. Atherton. Recovered. 27. ld. 
6. Id. 28. Kronlein. 
1. BCgin. 29 Lnn,g-cnbeck. 
8. Id. 30. Id. 
9. Billroth. 31. Id. Died. 

10. Id. 32. :McKeown. Recovered. 
11. Id. 33 }[aclcnn. 
l:L J cl. Died. 34 ~[cJ ... enn. 
13. Cazin. Recovered. 35 ld. 
14. Cheever. 36. )fortini. Died. 
15. Id. 37. PCan. Hccovered. 
JG. ld. 38. Roland. 
17. Id. Died. 39. Sonnenberg. 
18. Cock. Ilecovered. 40. HonriCr. 

Died. 19. Id. 41. Htanley. 
20. DcLnvacherie. 42. Sy me. Reco\•cred. 
21. nemnrquny. Died. 43. 'Yestmorclnnd. l)ied. 
2:?. Flaubert. 44. "\\7 heeler . necovered. 

NOTE.-Twcnty.two of the above cases are deri\•ed from Dr. D. '\\-.Cheever's table, 
in the Medical and Surgical Reporl'Of the Boston City Ho.,ptlal, lirst series (1870), page 
522. In thecu~e~ numbered 16, 24, 30, 33, and 43, no foreign body appears to have 
been found. I have not included in the table two operations by )[r. Syme, and one 
by ])r. Gny, in which the foreign. bodies had already made their wny through the 
cesophu~us by ulceration, and which cannot, therefore, strictly speaking , be con~ 
sidered as ca~es of resophagotomy. 

CHAPTER XVIII. 

INJUIHES OF THE CHES1'. 

Co~TusroNs. 

Contusions of the Thoracic Parietes, Unaccompanied by Visceral Injury, 
are usually of hut trifling importancej if there be much pain attending the 
act of respiration, the surµ:eon should fix the injured side with broad istrips 
of aclhc:-ivc pla:::iter, preci::.ely as in a case of fractured rib~. An occasional 
com:e<1ucnre of severe contusion of the che:::t is the formation of an absce:;s 
beneath the pectoral muscle; suppuration in thi::i situation may continue for 
a con,;iderable time without being reco~nized, pointing at la~t probably in 
the axilla. The local symptoms are nece~sarily oh~cure, consisting mainly 
in great pain, and general swell inf! of the whole pectoral region; !'.hould, 
however, these symptom::; follow an injury, and coincide with the constitu
tional evidenCCti of the existence of deep-seated suppu ration, the proper treat
ment would he to cut down in the direction of the muscular fibres, enlarging 
the exploratory inci:sion subsequently as much as might be oeces~a ry. 

Contusion, Accompanied by Rupture of the Thoracic Viscera, without 
corresponding fracture, and without external wound, is a. rare and clnnger-
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ous accident, which may re1:mlt from the contact of a spent ball or piece of 
shell, from being run over, from falls from a height, etc. 

Ruplt1re of tile Lu.ng hru: been occasionally observed, under these circum
stanct>s, ancl cases are recorded by several writers, in which, in spite of the 
severity of the injury, the patients recovered. The symptoms are those of 
wouucled lung-pneumothorax, with, perhaps, emphysema, hremothorax, 
hmmopty~is, and, at a later period, pleurisy and pneumonia, with accunrnla
tion of pus or serum in the pleural cavity. The mechanism of the lesion in 
the~e cuses is, doubtles~, as pointed out by Gosselin, that, at the moment of 
injury, the lung is dietended by inspiration, and the glottis spasmodically 
clo~ed, thus preventing the lung from yielding to the sudden pressure. I 
have !SCCD two cases of this kind-one at the Pennsylvania Hospital, under 
the care of Drs. E . Hartshorne and C. 0 . Lee, in which the left lung was 
ruptured and which proved fhtal on the third day; and another which was 
under my own care at the Episcopal Ilospital, in which the injury anected 
the ri~ht lung, death following on the fifth day. Iu the latter case the rup
ture Will-' superficial, and there was no hremoptysis, though the symptoms of 
lucmothon1x, pneumothorax, and pleurisy, were well marked. This rare 
form of injury is chiefly met with in young persoDl3.1 It appears to be less 
fatal in military than in civil lifo; 35 cases which I have collected, and 
which re~ulted from various forms of violence other thau gunshot injury, 
having given only 11 recoveries, while 25 cases recorded by Dr. Otis as 
ha,·ing occurred duriug our late war, gave the same number. The treatment 
of thi1'1 form of injury is that which will be presently deocribcd as appropriate 
to wounds of the lung. 

C<tSes of Rupture of the Lung without Parietal Injuiy. 

Reporter. Reponer 

I. Adams. Died. 19. )le Donnell. Died. 

~: I 
A"hhurst. 20. :Mursb. 
Uermond. 21. Nelson. 
Bouilly. Hecovered. 22. Poland. 

u. Hutlin. Died. 23. Pollock. Rcco,•cred. 
6 Id. 24. :::inussicr. 

k Id. Hecovered. 25. see. 
Churchill. 26. Renfll. 

9. Un Costa. 27. Smith. Died. 
IO. Gosselin. 28. ld. 
11. Id. 29. Id. 
n. Gould. 30. 'Vatson. 13. Oross. Uied. 

II I 

14. lJarlan. Ilcwson. 

1r.. I llilton. b. Nnnkivell. 
16. Johnson. Hogers. 
17. Lee. d. 'l'ntum. 
IH. 1\lcDonnell. c. 

NOTE. -In the cases numbered 1- 30, in the abO'\"C table, there was no fracture; in 
those marked a-e, there was fracture, but not corresponding to the seat of injury in 
the lung1 and therefore to be considered a mere coincidence. 

Rupture of the Heart, under similar circumstances, is, I believe, invaria
bly, though not always instantly, fatal. Gamgee has collected 28 cases of 

1 In n. discussion at the Clinical Society of London, reported in the British Medical 
Journal for )larch 111 1882, a number of cases of spontaneous rupture, causing pneu
nu.>thora"1 are referred to. 
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rupture of this viscus (including one observed by himlSelf), in 9 of which 
there was no fracture, and "either no bruise of the thorncic parietes or a very 
slight one." The pericardium was intact in at least half of the ens~, and 
of 22, in which the precise seat of lesion was noted, the right ventricle was 
ruptured in 8, the left in 3, the left auricle in 7, and the right in -1.1 The 

~0o0!~~t J3~1~it)~ }~a~r~~f1~~~~dl~~1%l~t~f~s~Jo81~t:~:;~~~~ ;~;ti!~~~/~1::~:~';~1(~~ 
1wt traumatic ), and in every instance the seat of the lesion was in the left 
1Jentricle;2 in some of these cases the cardiac wall appears to have given way 
by repeated slight lacerations, death not having ensued in some instances 
for several (2-11) days after the first manifestations of serious symptoms. 
Internal ruptures, that is, of the valves or septa, are less serious lesions than 
those involving the cardiac walls: recovery followed in a case of this kind 
recorded by Dr. Todd. According to Terrillon, internal rupture is most 
apt to occur when the heart is in diastole. 

Concussion of the Lung.-Le Gros Clark has described as a "serious 
functional derangement without organic lesion," a condition of the lung, 
resulting from external violence, and very analogous to concussion of the 
brain; the symptoms are dulness on percussion, with diminished respira
tory murmur, on the injured side, and puerile respiration on the other, 
attended with great dyspncea, but without cough or expectoration. The 
symptoms disappear in so short a time (forty-eight hours) as to forbid the 
idea of any very $erious organic lesion. 

Other Complications, which are sometimes met with in connection with 
contusions of the chest, are Plem·i.sy and Pnemnonia, Carditi'J and Pericar· 
ditis, Cerebral Congestion, from interference with the respiratory function, as 
when a man is partially buried beneath a fal1ing bank of earth, and Inflani· 
1nation and subsequent Suppuration in the J.l!ediastina. It has been proposed 
to trephine the sternum, in order to evacuate an abscess in the anterior 
mediastinum, but the symptoms, while suppuration was confined to the sub
sternal region, could hardly be sufficiently dist inct to warrant the operation, 
while it would, of course, be unnecessary if the abscess pointed on either side. 

WOUNDS. 

Non-penetrating Wounds of the chest usually present no features of 
special interest. The surgeon should be Yery cautious in his examination of 
these injuries, lest he should unfortunately convert the wound into one of 
the penetrating variety. Hence the finger" should be used in preference to 
the probe, and if foreign bodies are to be removed, this should be done with 
the utmost gentleness. The diagnosis must be founded chiefly on the absence 
of those symptoms which attend penetrating wounds, though certain of there 
(as hremoptysis) may be present, without the thoracic cavity being directly 
involved. It is said by Mr. Poland, and some other writers, that traumatic 
emphy.~ema may accompany non-penetrating chest wounds, the air being, as 
it were, sucked into the subcutaneous areolar tissue by the motion of the 
thoracic walls in respiration; but while I would not deny the possibility of 
such an OCC'UITencc, it m.ust at least be extremely rare, and the presence of 

1 Dr. Packard hns reported a cnse of traumatic rupture of both 1rnricles and of the 
inter-auricular septum. 

2 Spontnneous ruptures hnvc, however 1 been observed by Dr. Beckett, Dr. Tenison, 
and Dr. Duffey, in the rigltt auricle, and by Dr. Lamdng in the 1·ight ventricle. 
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c·mphyecma mu4 certainly be considered as strong presumpti\·e evidence 
that the pleural cavity i:5 implicated. The treatment of' these injuries must 
be conducte1l on tho!"ie principles which guide the surgeon in the management 
of :-imilal' wound.; in any other part of the body; advantage may often be 
deri\·ed (especially in cases of oblique punctured or gunshot wounds, burrow
ing ~ubcutnneously for a considerable distance) from the use of broad adhe
~ive strip:s, to fix the chest, and thus lessen the chance of the formation of a 
fil"lulous track, the presence of wlrich would greatly delay recovery. 

Non-penetrating wounds of the chest may be attended with troublesome 
nn<l even dangerous hemoahage, from lesion of an inte1'costal, or of the 
internal manunary, artery, though these vessels are more frequently involved 
in cases of penetrating wound. The treatment would consist in the use of 
ligatures, or, if these could not be employed, in the application of a compress 
and firm bandage. 

Penetrating W ounds.-These may be best studied by considering in suc
ccl:!sion-1. \Vounds of the pleura and lung; 2. Those of the pericardium 
and heart; 3. Those of the aorta and vena cava; and ..! . Those of the ante
rior medinstinum. 

1. Wounds of the Pleura and Lung.-The costal pleura alone may be 
wounded, the pulmonary pleura and lung being uninjured. This is more 
apt to occur with incised wounds than with tbo~e of any other variety. 
There is no symptom, however, on which the surgeon can rely, to distinguish 
these rase:s from those in which the pulmonary tissue itself h; involved, and 
which are certainly of more frequent occurrence. A wound of the lung may 
exist as a complication of fracture of the ribs, as was mentioned in a previous 
chapter; the injury in such a case, being of the nature of :t subcutaneous 
lesion, is of a le:-!S serious character than a wound communicating with the 
external air. 

Symptom.s.-These nre usually wen marked. T he shocl· is in most cases 
very clccidccl, there i8 great clyspnaa (the respiration being chiefly diaphrag
matic), with pnin at the scat of' injury, and a short, tickling co11gh which is 
very di::.tressing to tho patient. Hremoptysis is u~ual ly, but by no means 
inrnritibly, prc::;ent, the expectorated matter being frothy mucus mixed with 
blood, or more rarely pure blood in considerable amount. l!Jmphydema and 
p11cumoihora.t (the former consisting in the difii.1~ion of air through the areolar 
tbsue,an<l tho latter in an accumulation of air in the pleural cavity) are very 
constant symptoms of lung wounds, though they may accompany wounds 
inrnlving the pleunll cavity only: emphysema, indeed, according to some 
writer:::, being- met with in cases of non-penetrating wound. Tromatopncxa 
is, perbaps, more characteristic than any other single ~ymptom of a wound 

~!~1!~1~ 1~':>~li~~~uB~~f t11~~';1~~1i1~~~sf:~ei~r: i~tj~~ej~ a~~~1i~~1 i:~~~-~ 'b;s Fer:~:~ 
to be occa!iiionally present in wounds in which even the pleural cavity is 
entirely unhurt i it cou~ists, as its name implies, in air par.:.sing in and out of 
the wound during the act of respiration. E-r:temal hemof'th<tge is of course 
pr(':'Cnt in grca.ter or )e...,s amount in every case of penetnlting wound of the 

~~~:;~gb~i~~'t ~~0r1~e s:~1~~~~icit~~~t~~~o~~uh::i,~;~~~~~:1·~~~o tj{~.}~~:1~}'J1i~~~,;~: 
p11ewnocele, or pnewnulocele is a rare sequence of penetrating wounds of the 
chc~t, nnd is more apt to occur after cicatrization of the external wound, 
than as n primary phenomenon. Pneumonia and pleurisy, io the ordinary 
aen:se of these word~1 are very seldom met with, though inflammation, limited 
to the trnrk of the wound, probably occurs in most cases of lung wound 
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which are not rapidly fatal, ~!fusion of ser111n and cmpyemri being occa ... ional 
and very griwe complications of the later stages of the injury. Collripr~e of 
the lung is probably a less frequent occurrence in penetrating chest wounds 
than was formerly su pposed. It appears, when pre;-;cnt , to depend upon the 
compression caused by pncumothorax, or by the various form~ of liquid 
etfttsion. 

Diagnosis.-This can commonly be made without difficulty, by noting the 
presence or absence of the various symptoms above enumerated. It i ~ to be 
obsen ·ed, however, that no one of them is in itself pathognomonic, and the 
warning cannot be too often repeated, that no exploration with a probe or 
fin~er shou ld be made in any case of doubt. 
Prog1101~is.-The prognrn~is in any case of wound of the lung should be 

very guarded, at least during the ffrst three days, though in a person of 
healthy constitution, with care and judicious treatment, recovery may often 
be obtained. Of the different varieties of wound, the inci8ecl or punctured 
are less dan crcrorn.; t han the lacerated and contu.~ed, and, of gurnshot wounds, 
those which~ are pe1:foratinr1

1 
or through and through, give more favorable 

results thuu those which are merely penetrating, the missile or other foreign 
body lodging in some part of the th~racic cav i_ty. The 'modality ~fte~· gun· 
shot wounds of the chest, accompamed by lesions of the thoracic v1sccrn, 
was, in our army during the late war, nearly 6:3 per cent. ·wound:-i of the 
root of the lung- arc much more fata l than those of the .~mface. 

Treatment.-Undcr thi~ head I sha11 first describe the treatment applicable 
to lung wounds in general, considering afterwards such modifications as may 
be required bytho~e conditions which are sufficiently important to be regarded 
as complication'=. The L ocal Treatment varies according to the nature of 
the wound. If it be inci.~ed or punctured, the external opening should be, 
as a rule, immediately clo:;ed with sutures, and covered with a com pre::~ and 
baudnge, which should not be removed for at least five or ~ix da_ys. By this 
time, in a favorable case, the visceral lesion will have been repaired, and, if 
the external wound itself have not united, it will have been converted into a 
comparatively iiUperficial injury. In the cat'e of a gunshot wound, as the 
part will neecs::::a rily slough, the surgeon shou ld content himself with removing 
all foreign bodies that can be discovered without dangerous interference, then 
applying a light dressing of wet lint or ~ome si milar substance. Dr. B. 
H oward, rev iving 1111 old suggestion, has proposed, under the name of "her
metically sealing" chest wounds, to pare the edge~, thus ('Onverting the 
external opening into an incised wound, and then to bring the edges together 
with sutures and collodion. The records of the Surgeon.General's Office, 
however, show that, though ingenious in theory, this method is unsuccessful 
in practice, 42 out of the 69 cases in which it was tried during our late 
war having certainly proved fatal, and but 3 of the remaining 27 being 
looked upon by Dr. Otis as authentic instances of complete and permanent 
recovery. 'Vhatever be the nature of the wound, g reat comfort may often 
be afforded the patient by fixing the injured ~id e of the thorax with broad 
strips of adheRive pla:;ter, an opening being of course left opposite the wound. 
If hremoptysis be pre,ent, ice should be freely applied to the chest. With 
regard to the Gonsfillltional Treatment appropriate to cases of wound of the 
lung, considerable difference of opinion at present ex ists among practical 
surgeons. Until within a few years it was customary to advise venescction 
in almost all cases, both to arrest hremoptysis and n:; a prophylactic against 
subsequent pneumon ia. Absolute diet was invariabl y directed, and antimony 
or mercurials administered on the first suspicion of inflammatory action. The 
cred it of the first formal protest against the common practice of veneseetion 
in these cases is due, I belie,·e, to Dr. Patrick Fraser, who gave the rc.5ults 
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of cxtl..'nlied pcrsonnl ob:'cn·ation during the Crimean war, in nu interesting 
monog-raph, publi,.hccl in 1859. The correctnes::; of the view:; which Dr. 
Fra~cr tuh-anced has been amply confirmed by the experience of military 
surµ-eons ~ince that time, and, for my own part, I can tcstif~· lhtlt, in civil 
practice, I have found no reason to adopt a different mode of treatment from 
that whid1 hn.s pru\·ed 8uc:ce~:;f'ul in the surgery of war. "In the treatment 
of penetratin~ wounds of the che~t/' says the author of_ Circular No. ti, 
u,·cne ... C'ction appt•ar~ to have been abandoned altogether. Ilcmorrhage was 
treated hy the application of cold, perfect rest, and the administration of 
opium. The:-:c measures seemed to ha,·e proved adequate general ly, and no 
in .. ~tnnces arc reported of' the performance of parncentesis or of the enlarge· 
ment. of wound:-: for the evacuation of effused blood." Still more emphatic 
langung:e is u:;cd by Confederate Surgeons:-

11 Eqna11y unphi lnsophical t\!ld more injurious, in ouropin ion 1 than even the u;;e of 
the [11.;t da'"" nf ~edutiH~!I (11ntimoni11l,;J, is the time.Jwnored absurdity of vencsection. 
It comf'~ to us cmlmlmed in the dicta of' the highest nuthority,' and consecrated by 
the nwli~h wi,Jom of 1 t.he ancient.'-,' :1nd 1 until recently, the precept has met with 
submiNvf'and unquC!-ilioning ilcquie,;cence. \\"e:1re gratified to find that in all the 
Cll.•es of urtcri11l hernorrht1!{e collected 1n the office of the in!<\pector, not one is rc1wrted 
wherein the expedient wai prucfr•ed by :t Surgeon of the t'onff'dernte States. . . 
F'ur tra1t111fliie pulmnnnry hemorrlrnge tbe mettsure tlppeur:" to U!l not only h11znrdou;;1 
butacwully injurit1u;;." 1 

Tlw constitutional treatment which I would recommend, i11 any rase of 
wound of the lung, whether from gunshot or other form of injury, consists 
in the adoption of' those measure~ which arc adapted to fa<:ilitatt' th<' work 
of nature in the reparati\'C proce~::i. Ptofound quid and 1·e.~t, both phyt'ical 
and m<.'ntal, should be rigidly in~i:->te<l upou. The dilt:::hould ('Oll:'iSt of:-:uch 
sub:-;tmH.'<.'S as are most ca:;y of dige~tion, and which are yet sufficiently nutri· 
tious. :;\lilk is probably here, as in other scYcre injuries, the most generally 
~uitahl c article of food. Opium should be freely administered in almost all 
cnsc~. it.., constipating effect being obv iated by the occasional use of mild 
la.rutii•e.1 or ~implc encmatu. Diaphoreti~ may be e1 11ployed if there be 
market! fobrilc reac tion, :ind if pneumonia or pleurisy occur, they may be 
treated a:-; if' idiopathic affoctions, it being remc111bercd that the inflammation 
iu the~e ease::; is usually limited to the immediate neighborhood of the scat 
of injury, and is indeed a. part of the natural process by whil:h the cxi~t ing 
lc:"ion is to be repaired. Beef'.tea and even brandy will, a<:<'orcling to my 
expt.·ricnec, be more often required in cases of lung wound than calomcl or· 
nntimony. 

Com1,iicatio1M.-The complications of wounds of the lung which n•quire 
~pccinl <'Ol1t" itlemtion, nre ( 1) hemorrhage ( which may be e.rtcrnal or info the 
plnmtl me), {:l) pneumolhorn:r and emphy.~ema, (3) hernia of the lung tii:~me, 
:rncl (4) 11crowf or purnlent arrumulation.-; in the cavity of the pleura. 

(1.) llemo1·rlwge mny arise from a wound of the lung itself, or of an inter· 
eo:;tal, or the internal mammary, artery: if from a le:::ion of :111 intercot1ial 
artuy, the ~urgeon should enlarge the external wound, and, if J>O:"Sihle, ~ecure 
the injured \'C::;:->cl with double ligatures; if this be impracticable, eompres
t- ion mmst be employed, either by means of Desault's comprc~s. or serre:fine1S, 

if tll('se will not ~uffice, by meaus of manual pres~ure. Deto>ault1s com· 
which is well spoken of b~· Otis, consists of a. piece of strong linen or 

1 A ~l1mu11I of ).Ji\itary 8ur~ery1 prepared for the use of the Confedcr11tc Slo.tes 
Army, pllgC 07. Hid1111ond1 186~. 

24 
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muslin, pre::oil-Cd through the wound, stuffed with lint or charpic, and th1:n 
drawn outwards again~t the rib. It has been propo~cd to facilitate ligaliun 
of an intcrcostal artery by first excio::ing a portion of' the ndjacC'nt rib, but 
unlc:-s a fracture or other injm·y of the rib it:-:elf renclerccl i;uch :rn operation 
nece~sary ( p. 2-J.5), I ~hould ::=carcely think the ~urgeon ju~tifil'cl in its ptr
formancc. Hemorrhage from the internal mammary arlU'y :-.hould ht! treated 
by ligation of that vcs.:;cl, which in the upper interco:-tal S)Jtll·cs may be 
reached by nn oblique incision, from t to ~ an inch from the border of the 
sternum, the costal cartilages being, if necessary, di\·ided ~o :1." more fully w 
cxpo~e the artery. If hemorrhage proceed from a u·otmd of the lung iL ... eH: 
the blood may c:-;cape at the cutaneous orifice, may be coughed up through 
the air·pn:::sages, 01· may aecuruulate in the cavity of the plcura1 gi,·ing rise 
to the condition known a.s hremolho1·ax. Thi.s conditiou may also ari:-;e, though 
more rarely, from wounds of the intercostal or internal mammary arteries. 
The rational Rymptoml:! of hremothorax are those which characterize loss of 
blood in general, such as faintness1 dizziness, and pallor1 with disturbance of 
the rc::;piratory function, dyspncea, restlessneos, etc. None of the~e are, how· 
ever, in any degree pathognomon ic, and death from luemothorax may take 
place without the previous occurrence of ::my symptom ccrtainl.r indicati\'e 
of wound of the lung. The phy.<sical signs, when present, are more trust· 
worthy; they consist of enlargement of the injured i;ide of the che::t, \\ith 
bulging of the intercustal spaces; absence of respiratory murmur, and dulnc:ss 
on percus~ion-gradually increasing in extent, and the line of dulness \'ary· 
ing with the po5ture of the patient; the sensation of a wave of fluid, or of 
splashing, felt by the patient, or transmitted to the hand of the surgeon 
on imccus~ion; and finally, according to Valentin and Laney, o:>clema and 
ecchymosis in the lumbar region. All of these signs, except the last (which 
is by no means constant, and is, iudeed, looked upon by Frnscr and Otis as 
somewhat -0pocryphal), may be equally present in C'U8CS of serous IJI' of 
purulent accumulation, and hence it is only by their appearance immediately 
after the injury, and in coincidence with other :;;igns of hemonhage, that the 
surgeon can ~atisf)' himself as to the nature of the case. The treatment uf 
hemorrhage, from wound of the lung, would consist in closing the external 
wound by means of a firm compress, in the application of ice, and in the 
admioi~tration of opium and ergot, with perlmps digitalis or veratrum vi ride: 
by these means, in a favorable case, coagulat ion of the effused blood, and 
.subsequent occlusion of the bleeding \'esscls, may be obtained, the clot being 
gradually absorbed, aud the patient recuvering without further trouble; it: 
howeycr, the bleeding continue into the pleural sac, as marked by inerensed 
du Ines~ on percu~.:<ion, with dy8pncea, and the other symptoms of hremothorax 
above enumerated, the original wound must be reopened, or, if it have already 
healed, paracente:-iiS must be performed, as in a case of ernpyema. 

(2.) Pnewnothoraxand Emphysema usually coexist in the:-:ame case, though 
either may be present without the other. By the act of iuspiratwn the air 
is sucked in to the pleural cavity, either through a cutaneous wound or from 
the ruptured aii··vebicles of the lung, while in expiration, the orifice by which 
the air entered being closed by the ''ah-e·like action of the surrounding 
structures, it is pumped. into the al'Colar tissue, pneumothorax thus u~ually 
preceding em)Jhy8ema. If: however, there be old pleural adhesions, or if the 
external wound correspond exactly with that in the lung, the air may pass 
directly in and out (fromatopncm), without iornding either the pleural sac 
or the planes of connective tissue. Pnewnotho1'Clx alone may l·esult from 
rupture of the lung, without injury of the costal pleura, while emphysema 
alone may result from puncture of the lung through an old pleural adhe.sion, 
from rupture of an air·cell or bronchus into the posterior mediastinum 
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(nc('ordin~ to Hilton ·,1 or possibly, as taught by Poland and others, from a 
nnn-pl'IH.'I ratini.r wound of the che:;t. Pnewnothora.r is marked by great 
r(·_ .. 1111a11{'{' on pcr('U ... :-'ion, with ab~ence of the re::;piratory murmur, by am-

~,::;:;~~~;·:'.~";::.~:::~~:;~::~;~::~i:~,~~;\1;,~~n~;:ij{:i~:J~~~'.!~~~:r:~ ;~;tl!~~~~:~:~~f 
:::r.~!:i:::::!l::;,~:~::~,'.:b;:::,~~!~l:~;;~::~~~;'~:,:~~~ei;~.~~1~~.~:~,~,\J:F:~;:~~~r~,

1

~~~ 
would h(' to cvtH•uate the tonh\i11cd air by pun('tul'ing the chc:-;t with nn 

~~'i 1: /lr:~t c: ~ i·~'I: ~ 1: i ~;«l h '~: ~ ~.~ \•:1 :~~~~· ... t Io~ ~~pl~ ~~=e '~~· :: ~1 :1/l \' ~;~~-n~·~: ~1;~ ~ ~e :• :~\~~I~~'~~~ 
qnin• the application of a handage, or c,·en i:;carification of the most di~
tcurlt•d part:-;. 

(:~.) fll'mirt of the Lung.-This rare form of acC'ident, of wh ich Dc::;fo:-~cs 

!~~~ ~il~.~~~t'c~~ 1·t ~';~·n~i;ce~·~::~~} :c~f· sii :j ~:~~~ ~·~~~~~ ~~~l1111~~::r~u~~i);)~~:~~l ;1~~~1t:c11~s~~~: 
~111r~1~~~s~1\~ ,~;!~gc 1 ~~·~: :~/~~1~ t~~~~~'.c 11 J~ ~~l;~ea f;~e~~c~:~. ~~e~\1! t ~~;~i~1 'a0~.i ~~ ~·~: ~: ~~ 
in an i11'.-ila11ce ment ioned by Velpeau. The tumor under th e~c circum· 
stanceR i8 !loft, ~omcwhat rircum,.;cribed, elastic, compre::"~ihlc, incren~ing in 
expiration and dimin i:-;h ing in inspiration, commuuicnti ng- a d i:-;tiitct impul::ie 
on cou~hi ng, crrpitat in~ when handled, and mea~urably di!o<appcaring when 
th{' patient holdis his breath; the tumor is resonant on JX'rcus .. .;ion, and the 
seat of a loud rc:-;pirntorr murmur; the limi tti of the aperture through 
whi{'h it has e~(·ap('d may often be distinguished by palpation. The treat-

;;~~{'.~~ ~1<:~li~~ 11\1;a;!t,ef;i:11~i s ab~ 11:~~.!i~~.u ~~~l 1~~d~1~i1ioi~{ ~~;~ 1~~~11~111~~:~<~1 ~;1~ 
concave pnd, sn as to protect the part from injury, and prevent further pro
trul'inn. Uerniu.ofthe lung Rometimes takes place t hrough an open wound, 
usually in the 1H' ighhur hood of' the nipple: if t he projecting lung fo:sue be 
healthy, it may be cautiously pushed back, the orifiee throug h which it 
esl'apccl heing i-;l ightl y en larged if n ece~:-:-ary; if gaoµrcnc hn ve or<·u1Tcd, 
hmn'\'Cr, the protrusion !-i hou ld not be inter fe red with, t he part being left to 
he rrn1oved by s loughing. 

( 4. ) llydrothora.t and Empyema, the former term denoting a collection of 
st• rum and the latter one of pus, in t he pleural sac, are oecn:-;iona l complica
tion~ of the late r stage~ of wounds of this part. The symptom.'f a re those of 
chronic pleu riti c effu:: ion, from wh:1tever cause (the phy~ical Rign~ being the 
same a8 t l10:-:e which were mentioned in spc:lking of hromothorax ), and the 
dirlftno.iliJl is to be mad<', pr incipally, by ob~erviog the later period of occur
renc·r nnd the more gradual ioCJ·ease of the spuptoms, and, in the case of 
emp_rema, thC' tendenr~· which is somet imes manifested to the formation of an 
external opening. Empyernn, according to the elder Pepper and other au
thor~, i~ particularly marked by bulging of the lower intercostal spares, and 
dilatation of the superficia l veins; but Bowditch doubts the po&ibi li ty of 
more than su,~pccling the nature of pleuritic effusione., before operation, and 
founds even thi:-; suspicion, mainly, on the previous history of the case. Ac
cording to Ba(•relli, of Rome, and Chew, of Baltimore, feebleness or absence 
of the voca l :lncl r espimtory Ro unds is indicatiYe of the pre~cncc of pus, dense 
fluidH tran~mittin~ v ibrations less readily than others. I t is doubtful if any 
advantage is to be obta ined, i11 the treatment of these cases, from the use of 

1 Seven cas<>s of emphysema occurring during parturition tlre referred to in the 
Dublin Journal of )[cc.lical :-\cience for lln.rcb, 1881, p. :286. 
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medicines designed to promote absorption, such ns are employed in the ca~c:i 
of chronic pleuritic effusion which come under Lhc obiicrnttion of the phy
sician ; hence, in any c:u;e in which the accumulation is so great ns to give 
manifbt tokens of it:; presence, the surgeon should hnvc rccour:-c to the ope
ratiou of Paracentcsi:;, which should be performed before the lung !ms be
come so bound down by adhesions as to have lost the power of cxpnnding 
when the ~ource of pressure is removed. 

Paracentesis ~L1/101·aci.~ .-Beforc resorting to this operat ion, the suq:rron 
should confirm his diagnosis by the use of an explor ing trocar and ca nu la, or, 
which is perhaps better, an a~pirator or a long-nozzlcd hypodermic ~yringe, 
by which a small portion of the accumulated tluid may readily be 1>btaine<l 
for exami nation. The part icular operat ion to be chosen depends i-;omc,rhat 
upon the nature of the effusion; if th i::; be serous, the opening should be a 
smal l onc1 and it is hero important t~ guard ngi1inst the admission of 1\ir, by 
using the suct ion-trocar proposed by Dr. "r yman and modified by Dr. Bow
ditch, the aspirator of Dicul afoy, Hasmm:scn, or Potain, or, if none of the:<c 
be at hand, a trocar fitted with a stopcock and gum-cla:-itic bag, or with u. 
flexible tube so arranged as to evacuate the fluid under water. For the 
evacuation of an empyema the :!ame precautions need not be taken, and it 
is here better to m•ed a full-sized trocar, leasing the l'anula or an elu....;tic: 
catheter in the wound, or, "hieh is better, introducing a d1·ai11age tube, one 
end of which projects at the point of' tapping, the other being brought out 
through a counter-opening at the lowe;::;t part of the caYity. 1 Drainage 
t1tbe.1 (introduced by Chassaignac) consist of pieces of India-rubber tubing, 
about ()Lie-sixth of an inch in diameter, with numerou:; lateral ap<:rture:), 
made by notching the tube with scissors. Roser, PeltaYy, and ]~stlancler 
recommend thnt1 in~tead of using a drainage tube. a free opening should be 
secured by rcsccting a portion of a rib-a plan which wn1' successfully re
sorted to by the bte " ' arrcn Stone, and has since been employed by Yarious 
surgeons, iucluding T. G. l{icharclson, Simon, Taylor, Howse, Thonrns, 
A_.c;hby, l\Iarshal l, Konig, Wagner, Lange, and J. "'\\' illinrn "'White, of this 
city. Schneider reports a recovery after excis ion of port ions of five 1·ibs 
and the clavicle for ernpyema following a gun~hot wound. The point at 
which paraccntesis should be performed is a matte r of dispute; that usual ly 
recommended is between the fifth and sixth, or 1'\ ixth and seventh, r ib:-;, in a 
line _ nearly eorrespondiug to the insertion of the ~erratu s magnu)': muscle. 
Dr. Bowditch usually taps bet\\·een the ninth and tenth rih::;1 whi le others 
go as high ns the fourth intereo~taJ space; I have usual ly c:ho:-eu the sixth 01· seventh, finding that at a lower point pain mny be cau::cd by the dia
phragm r ising- against the instrumcnt1 while, if the puncture be made higher1 

it is difficult to secure full erncuation of the cavity. 'rhateYer point be 
chosen, the intercostal space shou ld be, if not bulging, at least not con-

~:~~·~1~~(\;1 ~!~e trl~i~11~!~~1~1 ~1;: ~f~c~~~dl~~:~:. ~·i~,s~~u~~, t~r~~~~~c~\:;;~~\1~l~e"~~~~~~l~ 
ing the intercostal artery-an accident which pro,·ed fatal in a e-case recorded 
by Gallard. If an ordinary trocar be used ( in a (·a~e of hydrothorax , the 
admis::; ion of air may be further guarded agnin:!t by clrawin~ the cutaneous 
inci1'ion to one 1'idc before in troducing the trocar, thu:, making a kind of 
valrnlar opening; but the ca1ibre of the suction-trocar is so small that, if 
it be employed, this precaution is unnecessary. The puticnt, at the begin
ning of the opcrntion1 should be in a sitting posture, and as the fluid is 
withdrawn should be gently lowered into a supine position, and slightly 

1 Dr. Phelp!11 0f Cbatet\l1gay1 N. Y.,employs n tube provided with n. valve, so as to 
permit washing out the cavity, while preventing the admission of tlir. 
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tunwd on tlH• affected side; an as:-;i::;tant should steadily compress the lower 
part of th<' che=-t, to prevent syncope, and further to guard agairn:it d1e 
entrance of air. 

The after-treatment (ns far as the operat ion is concerned ) con~ists ::;imply 
in tlo=- ing the wound with a piece of lint and an ndhc:<ive strip. If it be 
l!t•tl'J'mined ( in a case of empyema) to employ a dminag-e tube, this is intro
cluce1l as fol l ow~: a steel-eyed probe, bent like a sound, is p:u: .... cd through the 
wound of tapping, a ud made to project at the lowest ac:ce;:;:Siblc iutercostal 
!-ipa<'c; upon thi,., a~ a gu ide, a counter-opening is made, and the eye of the 
probe threaded with a strong ligature carry ing the tube, which is thus readil y 
hrouµ:ht into place when the probe is withdrawn ; t he cuds of' the tube are 
then fastened togctlH•r, and the wounds covered with wet lint1 or other simple 
clrr ... sing . The cav ity should be thoroughly washed out at least once a day 
\dth a dilute so lution of iodine or ca rbolic acid, so us to prevent putrefaction 
0f the contained pus a.nd consequent septicromia. Dr. Hutchinson ex hibited 
to the C..:ollcge of' Physic ians, of this c ity1 a patient in whose case this plan had 
bct·n sy:<tl'mati<'a ll y <·arricd out with complete H1cccss, the punctures healing 
readily when the tube wns removed, and recovery following without the oc
tu1Tenc:c of' any reaccumulation. The Rlali.~tical results of the operation of' 
tappi11~ the chest are qui te sa t isfactory; of 526 terminated case:; co llected by 
G. 11. EvnnR, no less than !l73 ended in recovery, while only two of the 153 
drath:i were att ributable to the operat ion itself. 

In a ca~e of' Empyemn following a Guit.llhot IVound, in which there was 
rra . ..:on to ~uspect the prc~encc of a fbr~ i ,!!n body, the surgeon shou ld Cft refu lly 
t'xplore the cavity with a. probe, after evacuating the con tai ned fluid, when, 
if a hall, or other fo reign body, should be disco,·erecl, it shou ld be removed 
with suitable forcep::-, as was su ccc~::;fu ll y clone by Lnrrey. Purulent collec
tiou . .; in the ltrn,q have hren opened by tapping or in ci~ion in i::evcml cases 
by Law::ion, Godlce, Erich:o:en, Mosler, P epper, L yell, and other sul'geons. 

2. Wounds of the Pericardium and Heart.- ll 'Ound ~f the Peticm·diuni 
alone would noL appear to be as fatal an injmy as would naturall y be sup
po:-:cd ; at least 51 caf:le~ col lected by F ischer gave onl.Y 29 dcnths, and as 
nHrny ms 22 recoveries, the diagnosis in three of the latte r being- su bse
quently confirmed hy post-mortem inspection, when the patients died from 
other c.·ause:;. 

Wounds of llte lle<t)'t are u;;:uall;·, though not nece~-:a ril y, fatal; -:101 cases, 
co ll c<"ted by Fischer , afforded as many as .50 recoveries, the d iagno~i:; in 33 
of the latter being- e\·cntuall.\· confi rmed by rne<-111s of an autopsy. The 
,'<ymptm11.~ of th .;;c injuries are not ,·ery definite; i f the wound be larp;e, there 
i:-:. of cour:-;c_•, prof'u~c hemorl'lwge, which may prove almo~t in:stantly f:ttnl; 
punctured woundi::: are, however, often attended with little ur no bleeding, 
owi n!..(' ehiefly tn n pcculi:tr arrangement of the muscula.r fibre~ of the heart, 

~~~'.:~~.k.:~~[~;1,(~·~;:~;;~.~~;:?:11~%e~
0

i~~.~~,;~;~.i~;~~~~~r;:~:~·:~~,?;::~~~~~ 
curring not unfrequently at the moment of injury. Pain, when pre:<cnt, is, 
accord in µ: to Fi~cher, due to the perica rdia! lesion. If effu i-ion of blood, or 
H'rnm, take pht<•t• into the ca,· ily of the per icardium, the sounds of the heart 
nnd the crtrdi1tc impHlse are climinisl1ecl in in tensity. A systolic bellows .'found 
is the mo:st u~ual t1hnormal murmur obsen·ed in cases of henrt wound. 
Precordiol an.defy, dy.<:fpnrca, nnd other symptoms are nol disti11 ctive1 and, 
indred, nrc occ·11,.ionnlly entircl.v wanting. The diag110.~is1 whic-11, as may be 
infrrred from \rhat has been said 1 is often obscure, may be additionally com
pli<·ntcd by the coex istence of a wound of the lung, as happened in a case 



374 INJURIES OF TUE CHEST. 

which I obscn'cd some year~ ago. The pro9nosi8 ishould1 of' cour;-;e, he nry 
guarded. Reconr.r, however, may occasionall.r follow, l\11(1 in!-.lancc·~ hnYe 
been recorded hy l"errus, Latour, Fournier, Uandnll, Carnorhan, Bal<'h, 
IIamilton, Jiopk~nli, Gallard, Tillaux, Conner, and others, in which pati1:nt..;; 
ha\·e surY ivcd heart wounds for con:;identblc period~, e,·en thou~h with for
eign bodic:-; lodged iu the ~ub:-:tnnce of the organ. Calknder has rccordc·1l a 
remarkable ca:<c in which he successfull,, rcmo\•ed a needle which wu:-; fixed 
in the substance of the heart. The triatment of n. suspected wound of the 
heart would cOnl<ist in keeping the patient at :1b;-;olutc rc:-t, nnd in the ap-

~l~~~:~~~ ~;:,:~:~'.r~~:;~~~i:;~ :';j~~;;,~~:fa;e~:)i~,:_;\ ;~!!~;~:~;;: \'.~:'.:~\;:,~,~:6,j,,;;~,~ 
fourth or fifth intcrcostnl interspace, with the same pl'ccaution:-1 that were 
rccommcndC'd for the operation of tapping the pleural ~a('. Of 4-1 ca~<.·~ col
lcdcd by Dr. J-. B. H.obcrls, of thi!'i city, 22 provc<l fatal 1 hut 1110:-.lly from 
cau:-::cs unconnected with the operat ion. Roscn~tein records a C't\~c of puru
Jent pericarditis succe::-sfu lly treated by free incision. 

3. Wounds of the Aorta and Vena Cava arc almo~t invnriablv fi1tal. 
Casc:-i are, however, recorded by Pellctan, ] feil, and LcgouC':-l, in wh'ich pa
ticnb ::survived wounds of the aorta for from two months to severa l y(•ar.::;. 

4. Wounds of the Anterior Mediastinum arc lct"S serious than any nther 
penetrating wound~ of the che8t; the xymploms are often rather Obsl'ure, 
being, indeed, in many instan<'es, chiefly negatiYe, and the diaynosi.j drpcnds 
on the ab~cncc of those :<i~ns which chamctcrizc wounds of the lung. Some 
of thc:<c ~igns may, howcycr, be present; thur-., cmphy-~e11w, and, a('Corclinµ- to 
Fraser, e\·en il'omatopnea, may accompan-'· wounds of the mcdiai-tinum 
which do not ill\·olvc the lung or pleura. The chief danger:< of thC'se in
juries arc hemorrhage (from the internal mammary artery), diffu!"c inftam
mntion, and :<.nppuratiun. Death nrny re:<tdt from pre:-sure of the accumu
lated pus on the heart or lungs, or from pyremia. The treatment of a \\"Ound 
of the media8tinum is that which has been directed for other penetrating 
wounds of the chest: if suppuration occur, the matter shou ld be evacuated 
where the ab:::cC1;:-: tends to point, at one or the other side of the sternum. 

INJIJRIES OF THE DI.\.PHRA(;.M. 

The diaphragm mny be ruptured by external Yiolencc, a~ hy ::i. fall on the 
chest or abdomen, by \'iolcnt squeezing, as in railway accident:--, or (as in a 
cai:;e rC'fl>rre<l to by 11Ir. Pollock) by spasmodic contraction of the part it:srlf: 
The U1:>ual sent of laceration, in these cases, is the left 8ide1 in the fleshy por
tion of the mu::-cle. If the injury be uncomplicated h.'' lesion of abclominal 
or thoracic vil'cera, the proguo:sis is not so unfa\'orable as might be ~up
posed: unlrs:-<, howe,·er, the laceration be vC'ry limited in extent, protrusion 
of the stomach or other i:Lhdominal viscera into the cavity of the chc1't will 
almost incYitably occur, con~tituting the condition known a~ Dinphragnwtic 
Hernia. Wounds of the diaphragm, resulting from ;-;tabs, gunshot injuries, 
etc., are usually complicated with other SC'riouR l esion~, and it is from the~e. 
rather than from the wound of the diaphrngm itself, that the danger in these 
cm:es chiefly nril-les. The .~ymploms of a wound of the diaphragm arc very 
obscure; in moi;t instances there is great dyspnCl!a, hrcuthiup; bci11.a; princi
pally carried on by the sub8idiary muscles of respiration. Dr.('. T. Hunter 
has, however, recorded a ca~c of gunshot wound, in which the ball, after 
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perforating thestomach 1 bowel~, :rncl diaphragm, lodp:ed in the thoracic cavity, 
but in whid1 tlwrc wa:; no difficulty of breathing until ~hortly before den th, 
the cl~·1i (Jll!l'fi C\'Cll then evidently rt·:::;ultiug mcchnnically , from gm•cous dis· 
tt:w·inn of the inl<::-;tinto. The treatment of a wound of the diaphragm is 
E:'":<tntially the ~arnc us that recommended for penetrating wound:-> of the chest. 

CIT.APTER XIX. 

J:N.JUHO:S OJ' 'l'HE ABDOMEN AND l'.ELVl:-i. 

CONTUSCOXS OF THE ABDOMEX. 

Contusions of the Abdomen, unattended by Lesions of the contained 
Viscera, arC' rurC'ly attcnclc<l "ith much risk. It is popularly hclicvcd that 
1@lrlm dNtfh not unfrequcntly results from a blo\Y on the epigastrium, no 

~·~;~:;\::;~ (:~f'~~,t~.~~ll;l~~ ~~~~ll~l'~::~'l~~:·:.bi11~,~~,.~~~\;~:~·t~;:(1)\\i_~~,~~)~·t~[~~.; 1;~110~~~~ 
re~rarche~, lo Le :tt leai-;t doubtful, though there can be no quest ion that ,.apid 
dt·ath may follow tlw~c injuries, either 
from rnncomitant :-.hock, or from n condi- Fm. 183. 
tion of the !:'olnr plt•x u:'. analo~ous to ccre
hr:tl coneu~;.;ion. In either ca~e, however, 
thNr would probably be phy:·dcal }(•::;ions 
\\ hich could be recognized after death . 

Rupture of the Abdominal Muscles 
may occur without the cxil!itcnce of any 
exte rnal wound: Lh(':-l.e ruptures ha,·e usu· allr bt'('ll ob!'Cl'V<'d in the rccti muscles, 
th<)ug-h tll('y may otcu1· in nny portion of 
the ahduminal pnrictr~. The acc ident is 
n~ry apt to be followed by a form of \'CH· 

~n~.~.,~;~·1;~:ic '~!~i::ha;n;:t tsl~~n~:1~1;:::::1t ~'t~~~~ 
cni:;e i:". repn:~ented in the annexed figure, 
and ''ho received hit1 injuries by being 
run on:<r by the '' heC'l of a rnrt. The 
trealuH'ld of: 1::.uth a case eon~ i!'tS in the 
npplil'ation of :i tru!'!'. with a Immel and 
Somewhat COllCave pad, to re.•train the Ventral ht:rnia, following rupture of the 
protru:-;ion. There is little ri:->k of :-ctran· abdominal mu~des. (From a patient in the 
~ulation, on tlC'tnunt of the large i'-izc and Episcopal H 0»pital.J 

t:~~~~!l~1 ~._~·~~~11'.;~1t~~:: 1~.~t~~ee~~';:~i:~,~S~~~;,11:·ventrrd hernia in the medinn line, 
n:~ulting fi-0111 ~cparation oft he tcndinous fibres in the linea alba, and caused, 
app1lre11tly 1 hy Llw fatigue of long marches and the weight of the knap!'ack. 
The trcutmcnt co111::.i!'t~ in the application of a pad aod elastic b:rnclagc. 

Abscess of the Abdominal Parietes occasionally follows contus ion of the 
part, and mny cnu~c great clestrnction of tissue by extend ing between the 
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muscular planes. The freatment consists in early evacuation of the pus, by 
means of free incisions so arranged as to permit drainage. 

Contusions of the Abdomen, attended with Lacerations of the Abdom
inal Viscera, are ,·err grave injuries. Rupture of the lfrer, xplccn, lddney, 
omentwn, or mesentery, or of any of the large vcs.'Je/.'l, may prove rapidly fatal 
from internal hemorrhage i while lacerations of the hollow viscera, as the 
stomach, bowel, or gall-bladder, or of the pm·ietal peritoneum., are principally 
dangerous on account of the peritonitis which almost inevitably re.::;ults. 
Intestinal obstruction occasiona lly follows apparently slight contu!'liou of the 
abdomen, doubtless from injury to the peritoneum covering the affected por
tion of bowel. Encysted cfropsy resulted in a case recorded by Duplay. The 
degree of risk nlteudiug laceration of the solid viscera depends entirely upon 
the extent of the les ion; thus a superficial lacerat ion of the liver may cause 
merely local ized peritonitis, from which the patient may recover; injuries 
of the spleen are more dangerous, on account of the profuse bleeding which 
attends eveu slight lesions of this organ, and death usually rcHults, if not 
from hemonhap;c, yet at a later period, from the supervention of diffuse in
flammati on und suppuration . Laceration of the kidney.If offCrs a compara
tively favorable prognosis; as was mentioned in Chap. XYI., sl ight lacera
tions of these organs are not infrequent in cases of spinal injury, and do not 
appear nece~~arily to entai l any serious consequences. Ruptures of the 
stomach or bowel 1 are almost invariably fatal; if the 8eat of laceration should 
be such that extrnva~at i on of the con fen ts of these viscera should take place 
elsewhere than into the peritoneal cavity (as between the layer:-; of the 
mc:::cntery, in the case of the bowel) , it wou ld be just pos::;ible that the 
resulting inHammation might terminate in an absce....'-'S whi<:h would point 
externally, and that reCO\'ery might thus follow; but it may be gi,'eD as a 
geuernl rule, that rnptures of the stoma.ch or bowel are fatal injuries. Rpon
taneous rupture of the stornac.h, the result of excessive vomiting, has been 
observed by Chiari and Lantschner. Rupture of the gall-bladd&r is almost 
always followed by deuth, bile being fOund in the peritoneal cav ity on post
mortem examination; that recovery is a.t least possible, would, however, 
appear from a cnsc recorded by Dr. F ergus, in which the p:1tient was con
sidered convalescent, and was walking about, when, on the seventh day, 
peritonitis was suddenly developed, aud proved fatal two da.ys subsequently. 
Rupture of the 'l.treter is a very rare injury; l\lr. Poland has collected four 
cases, one of whi('h recovered, after the c\·acuation by puucturc, at intervals, 
of ab<>ut two !!allons of fluid resembling urine, the other case:; terminating 
in death, during the first, fourth, and tenth weeks respectively. In none of 
the cases does it appear that peritonitis was present, the urinary extravasa
tion ha\' ing occurred into the cellular tissue behin<l the peritoneum. Rur>· 
tures of the abdominal blood vessels, without other injuries, arc seldom met 
·with. Legoue:st has rC'corcled a case of laceration of the aorta; and Dr. Otis 
ha t:' collected five cn~cs of' a ~imilar lesion of the vena cava. I have myself 
seen death follow an uarecognizecl rupture of the external iliac artery. (see 
Fig. 81). 

Symptom.<t.-The symptoms of these various forms of injury are rather 
obscure. There is ui;: ually marked shock, with pain, and a sensation of 
impending dissolution-but not more than is often observed in rases of 
ubdominal contusion unaccompanied by visceral lesion: the pensistence of 

1 Dr. \Vhitney htls pointed out that, in cases of rtnle-morfem rupture of the intes
tine, the mucous membmne is in\'ariably found eve1·ted; this is not the case as regards 
ruptures produced after death. 



TRA U :\IATIC PERITONITI S. 377 

rnllap~c. however, with other eYidences of internal hemorrhage, will giYe 
rNt.;on to HhJ>CCt rupture of a ;-;olid Yiscus, or of a portion of the peritoneum 
whieh <·ontaio~ laq~e ,·e~.;c)~; while the immediate clevelopmcut of peritonitis 
woul'I i1Hlictlte rupture of one of the hollow viscera. Pain in the right hypo
choodrium, with increased hepat ic dulncs~. and, at a later period, bilious 
\'omitinfr, rlay-colored stools, and the presence of sugar in the urine, would 
aftbnl rvidenc-c of laceration of the litiei-; hrematuria would indicate lesion of 
the J.:irhtcy, though its ab:;ence would, by no means, prove that this organ had 
e ... cnpcd; h:cmatcme:sis would be a symptom of ruptured stomach, and bloody 
i,;tools of ruptured inte11line-a lesion, the existence of which might also be 
l'Uspected , if the nbclomioal wall were the seat of emphysema, the diagnosis of 
whiC'h frum emphysema due to thoracic injury, and from gaseous putrefac
tion1 might he nrnde by observing the history of the case, and the coincident 
i:.ymptomi;t. The history may also serve, sometimes, to distinguish between 
gwlfric and inle.~tinal laceration, rupture of the stomach rarely occurring 
except when that organ i:s distended by a. recent meal. 

Treatment.-As these injuries are in the majority of instances necm:.sa l'ily 
fatal, their treatment must, of course, be often merely euthanasia I. As far as 
any curative influence can be exerted by remedies, it must be (as Rir Thomas 
'Vat,..on put8 it ) in obt1iating the tendency lo death. H ence the su rg-eon's first 
efforts mwst be directed to arresting the internal hemorrhage which is the 
source of immediate danger, and at n later period to combating the peritonitis 
which is the common cam=C' of death in those cases which su rvive the early 
periodio; of the injury. The patient shoukl he put to bed, and kept profoundly 
quiet; if the symptoms of :;hock be very prominent, cautious efforts may be 
made to induce reaction, preferably by the application of external warmth, 
for it must be remembered that internal stim ulation might increase the risk 
of' hemorrhage. Opium ma~· be freely administered, hath to relie,·e the::.uffer
in/!l:' of the patient, 1rncl as an anti-hemorrhagic remedy; to incrcal'le its effi
ciency in the latter respect, it may be arh·antageously combined with ncetnte 
of lead. Th e oldN writers recom mended venesection in these case~. on the 
same principle on which it was employed in the lre:tt.ment of pcnetr:lting 
wounds of the chest; but J imngi ne that there are fow !-iurgeons at the present 
day who wou ld employ bleed ing under these ci rcumstances. 

The local ll'l'flfment :;hould consist (at this stage) in the application of cold 
to the abdomen-dry cold applied by means of an ice bag or box (see page 
!);))

1 
or1 if these be not at hand, cloths wrung out of cold water and frequently 

renewed. The diet l'lhould be mild and unirritating, and if there be reason 
to su:-;pect laceration of the ~tomach or bowel, the patient should be exclu
sively fed by mc:ms of' nutriti,·e encruata. If' great l'luffCring should be 
cau:<l'd hy gn:-eous distension1 the surgeon would be justified in puncturing 
the bowl'! with a fine trocar, through the linea alba, as recommended by T. 
Rmith. It does not app<'ar that this little operation is in itself attended with 
nny particular ri!-ik,1 and it would certain ly be permissible a~ an euthanasia! 
nwasurt•. Hetention of urine should be obdated by the use of the catheter. 
An exploratory operation, to seek for the lncerntioll and close it by sutures, 
has been sug-ge.4ed in these cases, but, it seems to me, would but add to the 
patient' danger. 

Traumatic Peritonitis.-It is probable that slight and circumscribed peri
toniti:-; occur::; in almost every case of severe abdominal injury which recovers, 
but it is the exbtcuce of diffuse peritoneal inflammation, attended with the 

1 l•'on<ii:o.grives has collected 84 cn~es of puncture of the llOwel for tympnnites, show
in~ tlrnt. the operation is not parlicularly dangerous, but his views ilre contrnvencd by 
Piorry and Frilntzel, who regard the procedure as one which is full of peril. 
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effusion of turbi<l ~crum, or with suppuration, that con:-:titull.::-; the chief dnn· 
ger to be apprehended in the later stag-e:5 of the:<e injuril':'. The ~ymptom~ 
of traumatic peritonitis do not differ from tl10.~e of the idiopathic nnil'ty of 
the affection, and for their deticl'iption I wuulcl therefore refi:r the rl·:11lt·r to 
work:s on th<> Practice of :'\Icdicine. The counie '>f traumatic peritoniti~ is 
very rapid, death from this cause SOIDctimc:; occurring in It>:-:; thnn tw<·uty
four hour::: from the time of reception of the injur:i-. ThC' tn:r1tme11l varies 
with the gC'ncral condition of the patient, and the ti11ppo~cd nature nf the 
internal Jc:;ion. I have never had occa:-ion to employ general blcccling in 
these cases, hut I have applied leeche.~ or cups ( in cn:-:ts occuriug among tlw.-;c 
of 1·obm~t health and vigorous const itution ), and, I am sure, \\ith advamage. 
The nmount of blood drawn may vary from 8 to 12 ounces, and the imme
diate mechanical relief thus afforded to the in Hamed peritoneum is ~ufficient, 
I think, to compensate for the evils which inevitably attend all forms of 
bloodletting. Tn :rn old or feeble person, however, or in a vrry young ('hilcl, 
I should conl' idC'r even local bleeding highly improper. The application of 
a large bli.~lcr is usually recommended in these cMes-, and I have my:;elf 
employed it. I am not sure, however, that a jacket-poultice, enveloping the 
whole ahdomcn, might not he equally efficient, al' it would be probably more 
agreeable to the patient. I ha,·e found ach·nntagc from the use of the rem· 
tn1m 1•iride, in do:"es of 3 or 4 drop:5 of the tincture, every three hour~, ~imp!~· 
a:-; a means of reducing the rapidity of the heart's action and the force of 
the circulation; the remedy is, however, a dau~crous one, and its effocts 
~hould be carefully watchl'd, its admini~trat i ou being ~u~pcnclcd as soon u.s 
the pub;e fall1' to the normal average. Opiwn is an invaluable n·medy in 
cases of traumatic peritonitis, and may be freely trinn in C\'ery in4ance. 
Dr. Alonzo ('lark's rule i::; to give two grain~. more or le:::s, e\·ery two hours 
until the patient':- respiration has been reduced to twefre in the minute. Pn· 
lc~s lacerutiun of some part of the alimentary cnmd he :-uspcttcd, this drug 
may be suitably combined with small do~es of crtlomel; hut in cn:-es of 
intestinal rupture, the effect of the latter substance would be to increa:"C the 
ri:;k of focal cxtra.vasation, and in such a. case, if mercury be used at all, it 
should be employed by inunction. Jfilk diet is that which is best adapted 
to ca:;cs of traumatic peritonitis, wine or brnndy being added if neceS!-ifll'y . 
If the stomach or bowel be lacerated, nutritive e1wnrnt :.1, of beef.tea, egg· 
nog, etc., must he subst ituted. If serous efli.i~ion per:-;i~t after the sub:-idcnce 
of acute ~ymptom~, an n.ttempt may be made to promote ah::;orption by the 
use of hJi!.•ters, nnd by the administration of iodide of potas:-;it11n. 

Retro-peritoneal Suppuration, resulting from rupture of the inte:stine 
between the layerl'i of the mcscntery, might po!-~ibly require incisions to 
e\·acuatc the pus; nnd similar treatment would be indicated in the eyeut of 
U1·inary Ertra1.:<Mdion occurring from laceration of the kidney or ureter. 

Woc~ns OF TIIE Anno:uEx. 

Non-Penetrating Wounds of the abdominal parietcti pre:-ent fo" peculiar· 
itics requiring specia l mention. Foreign bodies arc to be removed, and the 
wound dean~ecl, as in other localities. Ilemorrlrngc in the:-e ca~es cannot 
safoly be controlled by 1we::;~ure, simply because therC' i~ no surface to furnish 
countcr·p ressu rc, while elo~ure of the external wound will not t"ouffice, because 
it would allow intC'rstitial bleeding to continue, and thus c\is:-::.f'tt up the inter· 
muscular ~paces i therefore, if, in any cnse, the hemorrhage be greater than 
mere oozing, the part must be fi·eely exposed (the wound, if neces~ary, being 
enlarged for this purpose), and the bleeding ves:5el secured by ligature, torsion, 
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or a<·uprc::-~ure. Th<:~c wound~ are apt to µ;ape, and, hence, if extensive, 

J~l:;~:~:'.;l j~~·,.,111 ~~ ~;~;.uc~~~-~:.' :~t~:~u~i~~t
1:~~~~t~~:)1~u~le~~~!11~~c~;c~~i1~"t1~);~:)\~~~ 

l'atiou of a tru;o;~ 0 1· bandage. 

Penetrating Wounds. -Thc."'e mny be <liYided into-1. Those without 
protru::'ion nr wound of the abdominal Yiscera; :l. Tho~e without protru:-ion, 
hut \\ ith wound of l-itt<:h Yiscera i :). Tbo::ie with pn>trui::ion of unwounded 
,-i~rcn.i: and 4. Those with protru::oiou and wound of ,-i ~cera. 

1. Pt1uil'afi119 Wu1111d.'i ~f' lhe .Abdomen, withoat Protn1.~ion or ll"owid <!_I' the 
('ontaiwd ri~cera, may re.suit from ~tabs, bayonet thrusts, 01' gunshot injmies. 
The diaµnosi~ from non-penetrating wounds i:s often difficult. and any ex
ploration with a probe would be manifestly improper. The <:::'cape of hloody 
~c:rum, or the occurrence of emphysema, may be taken to indicate pcnctrntiou 
of the peritoneurn, and the diagnosi:::; will be confi rm('d should peritonitis 
~ub:;cqucntly occur. The treatment, in such a ca::-e, would be the ::oamc a:-; in 
one nf non-penetrating wound, \'if:ccral complication::; being managed on the 
prinC'iple~ already la.i<l down in ::-;peaking of \'i~c:cral rupture without external 
Wl!Ulld. 

2. Ptnefralinf! H'inmd.", u•ith l1/om1d qf the Abdomi11al l't".~ccrn, but without 
I'rotrn ... io1t.-'l'hc diagno ..... is of thc;-;c (·a::;cs from tho;-;c of' the Inst category, 

~J~:~H~~~~:\~I~~ ~~ t~:~~.~llc \\~::~: ;~d '.)~~rc 1~}:c,~~! ~:~g ~:1 ~'.<,~l;~':'.a ;:f~l t(l;~,.~i~~J~;~~!1 tc~;~ ;~e~~~ 
tonitis, \\hii.:h, when l'CJ-iulting from cxtravHsat ion of the \'ii::ceral <·o ntcuts, 
Ol'<'lll'" more quickly than under othel' cirl'Ulll:-.tance:;;. In a remarkable ca~e 
nf g-un~hot \\ou11d of' the :<tomach, rC.'('o rd t•d hy Culhcrt!'on, of Ohio, the 
diagnn:!i!' \\:\8 howen•r r<'nclercd c:lear by th(' <lt'll'l·tion ofscn"ral i;;hot in the 
mutter rnm itcd by the patient imnwdiately :dkr the rcc·rplion of the injury. 
Th{' t1·e1tfmf"lll of a c:rne of this kind would corn.;i~t in platiug the patient in 
touch :t po~ition as to nllow any mnttrr that might be: rxtrarn,.atcd to t.':'Cape 
t·xtt·nw.lly, in the free admini:-:trntio11ofopi11111, and in tht.· adoption of' !'.U<:h 
nu·a:--mt·~ gl'nt•r;11ly us would te11d to mod<•rate the pNitonitis, \\hic.·h would 
aln11> ... t inv\'itttbly enl'U\'. ft i~ rN·nmmended, in such a. rasl', by Lcgoucst, 
Oti~, Dug:u.,, and other bi~h authoritic:o:, tu enl:ngc the extt.•rnal opening, 
!'(·ar('h for tht.• t=:ou1·t·e of extnl\'flsatinn, ancl appl~· sutu res to the wounded 
vi,.eu:!; hut thl' pro:;;pcctin· benefit:-; of l'.'UCh n pmceedin/.! would, it "l'<'lll:' to 

::~1·1 ~~e ~~~.';~·n~~~~ q~\~~;~.::11~~~~~;~:~·!~:!~ ~·~~o~·~~:.'~~i~1f·~~:. :~·:~ .. 7~.i~11~;~toif~ ~;·1~~11~\,~<l~ 
it i~ us11111ly "ith a gMtric, bilinry, urinary, or feca l fistula, a('cording to the 
part whieh ha~ been wounded. 

:t P(11tfmtinr1 ll Ound.~. u:ithProtru.<.rionof l.,'1m·owulcd l 'i.~ccrn.-Portion:<of 

almo:-t any of the abdominal org:rn:-1 may protrude, if tlw wound be a large 
om·, and inl:<t anees arc noL wanting in which recovery has followed the pro
tru~inn, undC'r such cireumstancei;;, of parts of the stomach, liver, spleen, or 
otlll'r \'i:-:t•t•rn. Jn these eas<'s, the wound being large, thC"rc is common]-' 
not much difficulty in reduction, which should always be practised in the 
C'IM' of ~uch organ~ as lrn\'e been mentioned. If the bladder protrude, rc
clut'iinn mar be much faciJitatecl hv the use of the cathete r. H: as occa
~io nullr h:q)pC"11:::.1 a portion of a soi'id viscu~, such as the liver, spleen or 
pancrea:-;, ht.• ::-tnrn_!!ulated and alrencly p;ang-renous when fir$t seen by the 
i:Hlr(!"C'on, a :-.trong- ligaturt' should be appJied, when the sloughing ma::-s may 
he t·ithcr cut away 01· allowed to scpmate spontnneously. Hecoveries under 
thr,.e circum:-;tt\llces h:we been reported hy f:.eve ral surgeom, and Dr. Otis 
ha~ eollrctc<i 11 number of such cascti in the 8econd volume of the Surgical 
Hi.~toryof tl1e ll ftr. 



380 INJURIES OF THE ABDOMEN A ND PELV 18. 

The parts which are liable to protrude through small wounds are the 
bowels, mesentery, and omen tum. The treatment of such cases would dcpC'nd 
upon the condition of the extruded viscera. If Bowfl protrude, rind be 
found healthy, or only moderately congeBted, it shou ld be· at once returned. 
This may sometimes be effected by drawing down a farther portion of the 
gut, and gently pr~sing upwards the focal contents, so ns to diminish the 
tension of the protruded mass. In other cases it may be neccs..--ary to enlarge 
the wound-just as in the analogous case of operation for strangulate<l hernia. 
This dtbridement, as it is called, should be made in an upward direction, and 
shou ld be confined, if possible, to the skin and muscular ti~:'lucs, the peri
toneal aperture usually yielding without incision . If reduction be rendered 
impossible by gaseour.i. distension of the protruded bowel, the surgeon would 
be justified in puncturing the part with a grooved needle, as has been :-uc
cessf'ully done by Mr. Tatum and oth.ers. Dr. Storrs, of Hartford, Conn., 
recommends that the lips of the wound should be drawn upwards and sepa
rated by meuns of blunt hooks or ligatures, previously introduced. Heduc
tion should be aided by placing the patient in such a. position as will ini<;ure 
relaxation of the abdominal walls, and the portion of bowel which has laxt 
descended must be first returned . The surgeon must take care that reduction 
is really accomplished, and that the protruding part is not merely thrust up 
between the planes of the abdominal parietes. If the protruded bowel be 
gang1·e1wtts, it would not be safe to attempt reduction, and, in such a case, 
the part shou ld be freely incised, and the patient allowci.l to reconr, if pos
sible, with a. focal fistula. 'Vhat course should be adopted, if the bowel, 
though not absolutely gangrenous, be intensely inflamed? It is usually ad
vised, under these circumstances, to effect reduction nnd close the wound, but 
I am not sure that it might not sometimes be better to allow the part to re
main in silti, after dividing any constricting bands that might threaten 
st rangu lation. The risk of peritonitis would, at least, not be increased by 
this plan, while, if the bowel should subsequently give way, there would be 
less danger of focal extravasation. The course to be pursued in case of 
Omental Pl'otrusion likewise depends upon the state of the purt i if' this be 
healthy, it should be at once retu rned, but if violently inflamed, 01· if' gan
grenous, it should be excised-the part immed iately a.hove being first trans
fixed and tied with a double ligature, to prevent hemorrhage, :rnd the stump 
being secured in the deeper portion of the wound, by fastening the ligatures, 
with adhesive strips, to the abdominal wall. 

The t reatment to be pursued c~fter reduction., consists in accurately closing 
the wound with numerous sutures (which should embrace the whole thick
ness of the abdominal wall, e:rcept the peritoneum), and in adopting means 
to moderate the peritonitis which may be expected to occur. If omentum 
ham been excised, the cutaneous wound should be closed over the ligated 
stump, the ligatures being brought out between the points of suture. If 
bowel have been left in the wound, with anticipntion that a fecal fi::itula will 
follow, the part should be lightly dressed, with oiled lint or some similar 
substance, so as to exclude the air, and keep the wound from dust. 

4. Penetrating JJ"owuls, with Prolnision and IJ'ott11d of riscera.-If a solid 
vi~cus be uffocted, the treatment would consist in reduction, or ( in the case 
of the omeutum) perhaps in partial exc i ~ i on, according to the ntl rs above 
laid down. Hemorrhage from a mesenteric artery should be arrested by tor
sion or ligatu re. " 'ounds of the stomach or bowel require the application 
of sutures, the part being subsequently retumed into the abdominal cavity, 
and the after-treatment being conducted as in cases of the previous category. 
The suture employed should , in case of a large wound, be the rontinued or 
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gloru'.~ sutu re (Fig. 70), applied through all t he coats except the mucous, 
or, whid1 j:-; preforable if the wound be transverse, Lembert's or Gely's 
modification. The ... e have for thei r obje<:t the 
innr,..ion of the cclgcs of the wound, and the F10. 184. F10. 185. 

~J.~;~1u~~!, c~~~1:~,at!1~~l ~~e~1~et0se11:e~s u;>~~a~1~: 8 ~ 
\\hull', quite as sat i:di.1ctory as the more com- ij j ,, ) 
pliC'ated methods nf' Y t!z.ieu, Boui ... ~on, and Be- l ~ 

~~,1~1~c::·~.~~~al~~ ~u~r!~~o~·~1,t~;~~I ~~~~~1 1t:~fe1 \~~;1~~!~ * .i 
in the abdominal cavity. The suture ( which ! \ -"( 
shou ld be uf i-. ilk or threacl ) gradual ly finds its 
way into the interior of the bowel, and iseventu- _.-- ..._:;.::::<~ 
ally di,...churg-cd pu w11wi. For sma!J long itu- Lcmbert'ssmure. Cely'ssuture 
dinal mmnds the common interrupted suture 
may ~uffiee, while a mere puncture may be closed by ~ imp!~' throwing 
around i t ;t. ligature, the wounded point being rai::;ed fo r the purpose with 
tc:nuculum or artcr~' fo rcep~. lf, on the other hand, a t ransve rse wound in
rnl,·e the wlwle ralib1·eofthe howel 1 it is probably better to ~ccurc the edges 
of p;u·h cxtrl'mity of the p;ut to the external wou ud, and ;lllow the forma
tion of a fo('a l fo•tula. This course would, I think, be safer , under such cir
c11mstance:-1 than nn attempt to restore the continuity of the bowel by mcirns 
of :sutu re~. 

Ju thC' after-treatment of all these cases the free administrat ion of opium 
is of the hiµ-ht,,..t importance. The patient must be kept perfect ly qu iet, 
puq.~atin.-; Htr ictly interdicted, and food given as muc:h as po~siblc in t he 
form of nutritin' cncmata. 

Gastric Fistula is a condition by no means incompat ible with long lifo and 
comfort. If small, illl attempt may be made to promote contract ion and cica
trizntion by o<:cnsional tnu leri zation of the edges; but if large, t he !'u rgcon 
should ordinarily C'untent him1!elf with applying n. suitable compress, or 
obtu rator. Billruth, however , ha:::. s u cce~sfully r esorted to {!asiro1Taphy, split
ting the edge1:1 of the fi !:'tuln. and clos ing thega::;tric opening with sut.un•s, and 
then covel'i n!-{ the ex terna l wound with a fl ap tuken from the neig hboring 
inte~tnncnt. 

Biliary Fistula, of whic:h I have seen but one example, !':('Urecly admit~ of 
any treatment , except keeping the parts clean and remoy ing any gall- tones 
tlrnt may ht•eome im pac:ted. 

Urinary Fistula, followin~ a wound of the ureter inflicted in O''tlriotomy, 
ha~ hr<.•n t"Ul'CC::o~fh ll y treated by Gu.:'~enbauer by a proce~1' of uretcropla.'(ty, 
which con~bt.:; iu dilating the :-.iuus and then estnbli~h ing un artificial pa~sage 
between lhc cut ureter and the bladder. Similar operations are nttributed 
to .Xii.:":sbnum and Tauf!Cr. 

Fecal or Intestinal Fistula ( usually called Artificial Anus) is more fre
quently met \\ith :dler st rangulated hernia t hau afte r a wound, but the 
treatment iu <.•it hcr case j:o; the same, and J shall , therefore, consider it here. 
If the opening into the bmrel be but sma ll , the g reater portion of' the foca l 

mns.;;; brinµ- eYaeunted in th.c 11atun1l way, it.may ?e ~mfiie i.ent to keep ~he 
parts clcnu, nnd to apply a firm compre::;s, which, with occas1onnl ly touchrng 
the edges with nitrate of sih1er, will sometim es effoct a. eure; or the fistula 
mny be ca refu lly laid open, nnd its sides brought together with deep st itches 
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-a proceeding by which I succeeded in cffCcting a cure iu a rm•e !o:{'nt to 
me by Dr. Benjamin, of Camden. If, howeYer, the opening be larger, and 
still more if the whole calibre of the gut be invoh'c<i, the condition i~ rliffi.:r
cnt. In such a case the ends of the bowel adhere by their iserous :-urfoc·e::-, 
their po:o.ition at the bottom of the external wound having hccn not inaptly 
compared to that of the tubes of a double-barrelled gun. The lom:r end 1)f 
the howel 1 being unused, undergoes contraction, "hi le the upper extremity 
is frequently abnormally dilated. The me:sentcric portion beromcr- pro
longed between the ends of the gut into a kind of spur, \\'hich nets ns a ntlrn 
in further occluding the lower opening. In some cu~c:-1 the junttion of the 
two ends f)f bowel ii' at n considerable depth from the r-urfoce, the focal 
coutentt:i finding their way to the external wound through a long and perhaps 
sinuou~ carnd. 

The freatmenl com;ists, if Desault's plan of contiuuom; comprcs~ion fails, in 
dividing the "iJperon," or spur-like projection between the intestinal extremi
ties, so as to ref.itore the continuity of the bowel, a.nd in sub:-:cqucntly frcr-h
ening the edges of the external wound, which is then closed with harelip 
pins-or in performing a plastic operation, if the simpler procedure foil. 
The clivit:iion of the spur may be actumplished in several ways, the bei-;t 
probably being by means of the enlerolome dcdscd by Dupuytrcn. The 
entcrotome consists of two serrated blades (Fig. 186, a, b), whfoh are intro-

_F'w. 187. 

Dupuytren'scntcrotome Entcrotomcapplied. (ERICHSllN.) 

duccd, one into each end of the bowel, and which are then approximated, 
and fixed by means of a screw. This screw is tightened day by day, so as 
to cause the adhesion of the adjoining surfaces of the bowel, and the remO\'al 
of the septum by sloughing; if this he done too quickly, the peritoneal 8ac 
will be opened, and death will probably occur from fecal extrarnsatiun. 
Another ri~k is the possibility of pinching a knuckle of healthy inte:stine 
between the blades. The tightening of the screw must be very gradually 
effected, the time required for safo division of the septum being at least a 
week. In a case in which the lower end of the bowel could not be found, 
Laugier opened the large intestine at another part, and, introducing one 
blade of a. modified Dupuytren's entcrotome through each wound, succeeded 
in this manner in restoring the continuity of the gut. To avoid the risk of 
premature perforation, Dr. David Prince bas recently suggested the use of 
a wire loop and pin, by which the sides of the septum arc invagiuated1 while 
the Decessary pressure is afforded by an elastic c01·d which connects the pin 
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and loop outt.ide of the body. P erfora tion being effected, the little instru
ment is made to cut its way out through the septum by means of another 
f.'im•t ic cord, attached to a mini:lture "derrick" which is fo .. cd upon the stn·
fac<· of' the abdomen. Other plans are Phy1"ic:k's, which con:iists in bringing 
togt•thcr the :-i<lc:"- of' the septum with a lig~ttu re, and in subsequently dividing 
the part below; and ~chmakhalden's, which cornsist:; in translixing the !Sep
tum with a ligature, which is then forcibly tied, and allowed to cut its way 
nut. Yarious mo<lifi<:atious of Dupuytrcn's method have been proposed by 
Liotard, Delpech, Urosl'<, and other:". D uring the application of the entero
tomc, the patient should be kept fully under the io fiuence of opium. As 
f.:.oon as the continuit~· of the bowel ha;:: been re~torcd, the cclgc:0; of the ex
ternal wound mnr be pared and brought together with the twir-ted ~uture, 

r, ms sugge:otcd by Duncan, the edges may be split, the mucous surfocci5 
bi:ing in vaginatcd and secured with catgut suture=-, \\hile t he extcmal wound 
is closed with silver wire; or, if' f.:. impler rnca:-;urcs fail, an attempt may be 
made to close the open ing hy menns of a pla~tic operat ion. 8chcde has in 
three caees re~ortc<l to Enterol'raphy, di&:iect ing out the ends of the bowel, 
under antisept ic pre<·nutions, and bringing them together with stitches, feca l 
extrnva:-ation during the operation being prevented by a temporary ligature 
thrown around the proxima l C'Dcl of the gut. Two of the three cases termi
m~ted succes:'i fully. Enterorrnphy has nlso been practised by Kuester, Bil l
roth, Dumreicher, Dittel, and other surgeons, 12 cases collected in Ifoyem's 
Rel'tte deJ5 Sciences .Mtdiccded (Avril , 1880) having given 6 recoycrics and 6 
deaths. 

Foreign Bodies, such as coins, pins, buttons, or artificial teeth, are oot 

~~~~·~~i\1~ 1~~·~t~:~~0~f~~i'c:~~s~~1 : ~~, u1s~~~}y in1etl~~J1~1~~11~~~,~~~ii~· ~?~\'~~~;·ga~~~= 
-a remedy which is, howeYer, really un.$u itabJe, as the object f.:.)10uld rather 
be to delay peristalt ic action, and to allow the fo reign body to become en
veloped in a ma~s of focal matter, so that it may produce le:s.s il'ritt1tion in its 
onward passage. If the foreign body cannot be extracted through the mouth, 
as has been succe~sfully clone in one instaoce by L. S. Little, and is of such 
a. nature (as a table knife, or fork) that it cannot probably be either dis
solved by the gnst ric and in testinal juices, or natura lly eyacuated, the sur
geon would, I think, be justified, provided its position could be ai:;certaiued by 
external palpation, in attempting its removal by operation. Gmtrotomy hns, 
including Lnbbe'i:; ('Me, been succe~fully performed under these circumstances 
in nt least seven instances;1 and, as death would be, sooner or later, nlmost 
iuevitab le without opcratioo, the attempt would be at least pcrmissible.2 

The incisions, in 8t1ch a caee, shou ld be regulated by the size and shape of 
the body to be removed, and the after-treatment should be t he :-.ame as for 
an incised wound accidenta lly ioflicted. Enterotomy might be similarly re
f.:.Ortecl to, if the foreign body, having reached the bowel, shou ld cause com· 
pletc intestinal obstruct ion (see Chap. XLII.). J. C. ~IcKee has recorded 
a remarkable case in which a piece of wire was acc identally swa.l lowed, aod, 
having made its way into the abdominal parietes, was sttfely removed by 
external incision nrarly four months afterwards. 

1 Dr. Otis has collected 12 ca!<es1 not including LflbbC's; the histories of 5 are more 
or lef>S open to quef>tion, and 1 of the remaining 7, 1 terminated fatally. Poulet refers 
to 15 eases, of which 10 are said to hflve ended in reCO\'ery. A nother ca<>e, the result 
of which has not been ascertained, has since been recorded by Fleury nncl .Jurkowski. 

2 Ace, hownvcr, this question discu~sed by Poland (who considers the operation 
unnecessary) in Guy's Hosp. Reports, 3d s. 1 vol. ix. 
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lNJURlES OF TITE PELVIC On.GA:SH. 

Injuries of the Bladder.-The bladder may be ruptured (without external 
wound) by violence,' as a kick, applied to the abdomen. This accident i:s 
only likely to ha ppen if the organ be distended with urine, as when empty 
it sin ks beneath the pubic arch, and is thus measurably protected from ex~ 
ternal injury. The rupture usually occurs in the posterior wall of the 
bladder, involving the peritoneal as well as the other coats of the organ , 
and allowing urinary extravasation into the peri toneal cavity, an event 
which is almo::.t inevitably fatal , 98 cases collected by Bartels having ginn 
but-! recoveries. l\Iorc rarely the rent is confined to the nnterior wall of 
the bladder, urine then esca.ping into the pelvic areolar tissue, and inducing 
a condition which, though very grave, is not so uniformly fatal as the oue 
p reviously referred to, 1'.l out of 54 such cases collected by Bartels having 
terminated fiworably. The symptoms, in the form er case, consist of intense 
epigm;tric pain , collap;.;e, urgent but fruitl ess efforts to urinate, and in a 
short time the ordinary s i~ns of peri toniti::;; the introductioo of the catheter 
serves to evacuate either none or a very t:l mall quan t ity of bloody mine. If 
the peritoneum be not invoh·ed , the symptoms arc k·~s urgent , the patient 
being, in these cases, gradually worn out by diffuse inflammation and slough
ing of the areolar ti:ssue. The treabnent conl'.ists in the introduction of a 
large flexible catheter, which (as a general rule) should be secured in place, 
the urine being allowed to run off constantly, by n1en ns of an attached lnclia
rubber tube, in to any convenient receptacle. The patient should be got as 
soon as po&; iblc under the influence of opium, a warm poultice may be 
placed over his cpigastrium, and concentrated food or stimulants adminis
tered , if indicated by his general condition. D frtp hatexis should be encour
aged by external applications, it being an oln·ious indication to promote the 
vicarious action of the skin, and thus diminish the amount of urine secreted. 
It has been suggested to perform cystotoniy (as in the median or l:1ten1l ope
ration for stone), in these cases, and if it were found impo~sihl e to keep the 
bladder empty by means of a catheter, the operation , which has been sue
ce::;sfull y resorted to, under these circumstances, by 'Valker, of Massachu
setts, and by Parker and l\Iason, of New York , would be certainly proper, 
and would, I think, be preforable to opening the bladder either through 
the rectum or above the pubes, though the latter procedure also has been 
succe:l-::; full y employed by a. New York surgeon, Dr. \Villinms. H olmes 
suggests that it might be justifiable to open the abdomen and close the vesical 
wound wi th sutures, bu t the eases iu which \Villett and H eath tried the 
operation terminated fatall y. A similar operation wns ~ twgcsted some years 
ago by Prof: G ros.-;, and is said to h:we been successfull y ~·esorted to by Dr. 
\Valter, of Pi ttsburg. Free inc:isions should be made on the first outward 
manifestation of urioary infiltration having occuned. A fow instance are 
on record, in which the bladder has been ruptured by the :1cct11nulntion of 

~1t1~ )?;:~. ~~~r~,~:l~:~ in~~~~ha~1a~~i~=~l~~1~1 ~1~,~~~~~·;et~~~~Je::~re, the urethra usu-
lrowH/11 of the B ladder are amongst the most serious complications of 

fractures of the pelvis. The bladder may al :;o be wounded by gunshot pro
ject iles, by pointed in,!l. truments, by the horns of infuriated animals, etc. 
When the wound ii; in thnt part of the organ which is covered with peri
toneum, the~c injuries are usually fatal, but there arc numerous instances of 
recovery from wounds of the bladder inflicted iu the perineal region. The 

1 Assmu th reports two cases of rupture from muscular acti on. 
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tre dment of these cases is e,-~cntially that which has been clel"cribed in the 
pr<'ccdin.g parag~aph; any foreign body that may have lodged in the bladder 
~hnul<l be removed, as its continued presence would produce ~reat irritation, 
and probably cause the formation of a calculus. If the wound be through 
th rectum or \'agina, a troublesome fistula may result, requiring, perhaps, 
the pcrfornrnnc:c of a plastic operation. 

Foreign Bodieil, such as slate pencils, pins, etc., may be introduced into 
the bladder, through the urethra, through au external wound, or, more rarely 
(by the process of ulceration), from another viscus-as in a. remarkable case 
recorded by Dr. Kingdon, in which a pin, ha Ying been swallowed, lodged in 
the appendix vermiform is, from which it subsequently made its way into the 
hl:ulclcr, where it formed the nucleus of a calculus; the ulceratiou by which 
thi,.; procc:-:s was nttcnded gave rise to the formation of nn intestino-vesical 
fistula, through which no less than six round worms entered the bladder, and 
were at diflCrcut times dischnrged from the urethra. Foreign bodies may 
occn:-iunall y be ~pont:meously expelled from the bladder-or may be cx
tracte(I with urethral forceps, or a small lithotrite, if the surgeon succeed in 
catching them in the direction of their long axIB. In the male, hm\'C\·er, it 
i:s u~ually necessary to resort to lithotrity (if the nature of the body admit of 
it...:; being crushed), or to lithotomy, the median being- in !mch a cnsc the prefor
ablc operation. From the female bladder, foreign bodic:s may be conve
niently removed, in most cm;es, by dilating the urethra with two- or thrcc
hladed forceps, or with graduated bougies, until the forefinger can be intro
duced, when it is Ycry easy with forceps to seize and extract the foreif!n 
body, the finger serving to adjust it into n favorable position for removal. 
It occasionally happens that, in using the female catheter, the instrument 
Alip~ from the Huger::;, and is sucked into the bladder. In the event of such 
an unfortunate occurrence, the surgeon should at once d ilate the urethra. and 
remon! the foreign body. I have known fhtal ulceration to result, under 
these ci rcumstances, from the delay of only a few clays. 

Injuries of the Rectum.- Wounds of the rectum, provided that they arc 
uncomplicated, usually heal without much difficulty, as iR seen after the 
operat ion for fo;tula, or when the bowel is accidentally wounded in lithotomy. 
If the lesion involve the blndder or vagina, recto-vesical or recto-vaginal 
fiistula will probably result, and may require the performance of a plastic 
operation. Death mny follow peiforation of' the rectum (from the peri
toneum being opened), as has occasionaJly happened from the incautious 
use nf syringes, or of rectal bougics. 

Fotl'ifJli Bodie8 are occasioually found in the rectum, and must be remoYecl 
with ::.;coop or forceps, as the ingenuity of the surgeon, and the exigencies of 
each particular ca~e, may sug-gest. Linear rectotomy may be required, ns in 
cmsc,.; recorded by Haf~y and Turgis (~ee Chap. XLII.). The removal of 
mtL_--3e.s of impacted focc:-;, of seeds or fruit-stones, etc., m:iy often be accom
pli~hed simply hy the repeated use of' warm enemata. A fi~h-bone, or similar 
artirle

1 
nmy be caught in one of the pouches of the rectum, and, by the 

rct>ulting ulceration, give rise to a fistula in ano. 

Injuries of the Penis and Male Urethra.-11'01md., qf the Peni.,, if limited 
to the sk in, are not attended with any particular risk; they always require 
the use of :;;uturcs, on account of the retractile tendency of the part. In 
deeper wounds there may be profuse hemorrhage, which may require a liga
ture, if it proceed from nny recognizable artery, but which, if of the unture 
of general oozing, may be checked by cold and pres:;ure, the latter being 
best upp li e<l by introducing a full-sized catheter1 and then compressing the 

26 
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organ upon thi~ with a<lhe:::ive str ips. Contusion, or Partial R11ptute, of the 
corpora cnvernn::.a, i~ followed by inter::;titial extrnYn~ation of' blood, attcuded 
by marked indur:uion, and ~ometimes by priapi:-:m, which may prr:-il-\t for 
i;;e,·eral days. i-;uch an injury i::- hetit treated by the continuC'd appliC'ation of 
evaporating lotion..-. Strang11lation of a portion of the prni~ is f:ometimes 
produced in children by tying a str iaµ: round the part, or, in ndult ... , by the 
introdu<:tion of the organ into n metallit ring, the neck of a bottle, l'tc. If 
gangrene has not hero induced, the .!'lympto1m: will U!'ually (1uickly ~nb::<ide 
upon the rcmo,·al of' the source of con::;trietiou. Kt:laton, l l eyc>llh<'q!, nn<l 
:Moldenhauer han~ rC'portcd remarkab le ca1;<'s of luxafion of th<' pcni:-:, the 
orgnn being completely separated from its cutaneou~ covcr ing-1 and buried 
in the adjoining tiEsues. In Nelaton's ca:se reduction was cflCctcd hy the use 
of forceps. 

'11/U' Urethra may be u~oundecl by cutting instruments, or gunshot projcc· 
t ile!", or may be Larernted by fal ls or blows upon the pC> r ineum or pen ii-;, by 
injuriC'~ rccch·ed during coitus1 or even by violent straining etrbrts at mh:tu· 
rition in cases of stricture. I t mn.y also be wounded in rude attempts at cathe· 
terization, giving rise to the formation of "fa/..,,e pc1.~8ageB." The .«ymptom.i 
of laceration of the urethra are pain, considerable swellin~ from interstitial 
bleeding, hemorrhage from the meatu~, and inability to urinate. If the pa· 
ticnt, by straining, succeed in pa~sing water, (,~rinary E.rtrai•a.~ation will 
usually occur1 µ-i,·ing ri~e to extensive de:-;truction of ti::suc, and the formation 
of' perinea! fbtulrc. Thi!'l is le::~likel_y to happen in catiesof"fals<' pa1':-:nge" 
than in those of other rnrieties of urethral laceration, because in the former 
the direction of the pa&:age is away from the course of the urine. The treat
ment con:-;ists in the immediate introduction of a fulJ.!-'i1.cd catheter (flexible, 
if po~:-ible), which mu:-t be retained for !-=eYeral day~, until the !:iUb:"iclc•nce of 
pain and swelling rencler8 it probable that the laceration has healed; the 
cathetrr should not be plugged, lest the accumulating urine find its way by 
the side of the instrument. If it be impos~i hlc to introduce a catheter, the 
surgeon must at once open the ureth ra in the perineum, when 1 if the in:"tru· 
ment still cannot be paEscd, a. flexible tube may be introduced through the 
wou nd into t he bi:ldder. This I believe to be snfCr, in these ca::c:e:s, than 
puncture through the rectum or prostate1 or ahoYc the pubes. If cxtrava· 
~ation of urine have occurred, free incisions must be made in the perineum, 
scrotum, and in~ide of the thighs, or where\•cr the ur ine may hnYe reached, 
to permit the escape of the irritating fluid, and facilitate tll<' ~rparatiou of 
sloughs. Laceration of the urethra, according to its extent, will probably 
result in an intractable form of stricture, or CYen in complete ohliteratioa of 
a portion of the tube, with the persi:.:tcuce of an incurable perinea! fistula. 

Fore(fJn Bodies in the urethra may be extracted through the meatus, with 
urethral scoop or forcep:; (or, in some cases, as suggc:"ted by Keye::;., of Xew 
York, with n. Thompson's stricture expander), or throuO'h an inCi:"ion in the 
median line. If this incision be in the perineum, the w;und may be allowed 
to heal hy granulati1m, a full.sized catheter, or bougie, being pa..::-:ed every 
other clay: hut if in the penile portion of' the urethra, !'utures \\ill be required, 
and in this ea,.;c a ftexihle catheter should be retained until union has oc· 
curred. When the forei~n body is long and soft (as a bit of catheter), an 
ingeniou~ plan of removal, suggested by Van Iluren and Keye~, may be 
adopted: this consi:-sts in tran~fix ing the foreign body with a stout needle 
pa:;sed through the floor of' the urethra, and pushing back the canal as fa r 
as po~siblc1 l ike a g love over n fi nger, then withdrawing the needle nnd trans· 
fixing again, and 1:10 gradual ly coaxing t he foreign body forwards until it 
can be seized at the meatus. 



INJUHIES OF TTIE YUL\A AND YAGI:'.'\A. 3R7 

Injuries of the Scrotum and Testes.- lJOund.~ of the &rolllm rcr1uirC' 
thr application of sutures; if the wound be extcn:;ivc, the te:;tis may be ex
trudP<l, owing to the great contrac:tilit)· of the darto:-; mu::-cle. In order to 
etfort relnxution of the part, il[r. Birkett ad,·is~ the u~e of warm fomenta
tion:-; before the application of stitches, cold lotion::- being afterwards :::ub:-;ti
tut<·d to produce t·1mtraction and pre\·ent ba~ging. Contu:xirm of the:-e parH 
i:-:i follow('(! hy great !Swell ing and ccehymo:;i:;, and often rC':-ults in the forma
tion of a hydrnt•ele, or ha:matoccle. lro1ind.s o.f the 'Je.~ti.~ usually heal 
n:adily, the tunica vaginalis, in such case:;;, commonly becoming ohliteratecl 
by inflammation. Atrophy of the organ is ~a id to occasionally fhllow these 
injurit'~. 

Injuries of the Prostate.-Inci:.:ed wounds of the pro~tatc herd without 
trouble, ll~ i:-: seen in case:; of lithotomy. The prof'tate i~ sometimes wounded 
in rude attcmptli nt catheterization, causing retention of urine anJ urethral 
hemorrhap;c i the (J't'<tlment consists iu introducing a. large flexible catheter, 
or, if this be impo::i:-:ible, in tapping the bladder through the rectum or abon• 
the pubes. 

Iajuries of the Spermatic Cord and Vas Deferens.- Woimd• ~(Ilic Spcr
mafie Cord require the uf'c of the ligature, or other means of checking hemor
rhng-t\ and the di\·idC'd s.rgment::; of the cord should be brought together with 
a. :::titth, in hope of procuring union. l\lr. Hilton has met with sC\'Cl'ttl ca;-;cs 
of' Huplure of lite Vivi Deflwn.~, marked by arterial hemorrhage from the 
urethra, with gl'C'll.t pain and lever, and followed by atrophy of the COl'l'C
spouding tc:-;ti~. The treatment is that which is appropriate for ordinary <lcep
~eated inAammatioD. 

Injuries of the Uterus.-Injurics of the Unimpreynated etnu.11 arc very 
rare, and coul(l seucely occur except. in combination with otlwr more :::crious 
Jc:-;ions. Injuries of the P1·eg1Hmt Uten1..11, bc.:;ide the risks of he>morrhngc and 
peritonifr~, arc ext remely apt to terminate in nhortion. The frertlmenf of 
P.uch cim.'i; must. he conducted upon the principles which ha\'c been In.id down 
for the managemf.'nt of cai;cs of severe injury to the abdominal viscera. in 
genera l. If the frctw; be partially or completely extruded from the womb, 
it must be removed, ve1· l.'ia.~ nalurales, or through the external wom](I, if 
there be one, nrcording to the particular circumstances of' the <'ase. Rupture 
o.f the Womb, Orct11Tilt[j during Pal'lurition, i:5 uot a subject properly within 
the scope of this work. 

Laceration of the Cervix Uteri is an accident of not unfrequcnt occur· 
renre during l:tbor, and may require all operation, which con~ists e~sentially 
in fre;-;hening the edge:. of the rent with suitably cun·ccl sci::-sors, and fixing 
them with metallic i;utures which are allowed to remain for about ten dayi;:. 

Injuries of the Vulva and Vagina.-Contu .. ~ions and Wounds of these 
pnrb arc to be treated on the principles which guide the surgeon in the 
nrnna~ement. of sim ilar injuric:-: in other regions of the body. \Vomcn are 
sometiml'~ scriou!'ly wounded, while in the act of micturition 1 hy the breaking 
under them of chamber utcni,;ils, and fotn.l hemorrhage has occasionnlly 
rcsultc<I, under these circu1mtances, from a wound of the internal pudic 
artery. The treatment would cousbt in plugging the wound with lint, dipped 
in a ~olution of the pcrsulphatc or perchloride of iron, and in the application 

~~c~c~1°7if 1~~~! ~,:~~i~~~ 1orb~u0~~'l1~ th~~~~i~~\.!0~t~~t~~~~~:~~~iJ tfi:c~'l~~ci~~·~ 
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i·ectum1 or peritoneal cavity. The fre(dment con .... ists in the rcmovnl of the 
offondiog substance by such means as the ingenuity of the surgeon may 
sugg-c~t, and in the subsequent adoption ot mea~urcs to combat the resulting 
intlammation. Injuries of any portion of the "genital zoue1" recei,·ed during 
pregnancy, are, as pointed out by Gueniot, apt to be followed by abortion. 

Injuries of the Perineum.-"rounds of the Male Perinewn, not involving 
the urethra, commonly heal without much difficulty. 

LaccralionB of the Fenude Perineum, occasionally occur during labor, and, 
if at all extensive, usually require an operat ion for their cure. If the case 

be seen within twelve hours after the OC· 
F10. 188. currcnce of the laceration, it will proba

bly be sufficient to approximate the parts 
with deep and supcrfiC'ial sutures, main
tajning the thighs in appotiition until 
union !ms occurred, aod in:-uring cleanl i
nesr;: by frequent syr inging with n solution 
ofperman~anatcofpotas::;ium. AtaJater 
period it will be necessary, after emptying 
the bowel by means of an enema, to draw 
away the an-tcrior wall of the vagina with 
a duck-billed speculum1 nnd fre~hen the 
edges of the open inf! (makin~ a raw sur
face at lea:;;t an inch in depth, and ex
tending the whole length of the fi!'lsure), 
then nccurately adjusting the parts with 
the quilled r;:uturc, as recommcnde<l by 
Brown, or simply with the interrupted 
suture, as done by Rims, Emmet, and 
Agnew. In either operation two sets of 
sutures may be properly employed; a 
deep set-entering an inch from the cut 
edge, passing as deep as the denudation 

10~::n:~~ d~~~edt~: co;:~~;~~ ~;in~:~ 1:i;:~ ~~!e~1:t~ 1ec~~~1o~0~~~~11~p;~:il~nsi~1~a~~cl~ 
(TuoMAs.) superficial set to insure more accurate 

adjustment of the cutaneous surfaces. 
'Vheu the sphincter is involved, care should be taken in pms~ing the hind
most suture to let the needle enter and come out for back towards the coccyx, 
:-;o as to insure the close approximation of the separated musculnr fibres, 3ncl 
thus guard against fecal incontinence. This precaution is particularly in
Sil:ited upon by Emmet, who finds that its neglect frequently allow:::. the per
sistence of a reeto·vaginal fistula. If the whole recto-vaginal septum be 
torn, it will be necessary to close this by numerous interrupted sutures passed 
from the vaginal Rurfi.1cc, and 1 in the;.;e cases, it may he desirable to divide 
the !0.phinctcr aui on either side, as recommended by Brown. If there be 
great tension upon the deep sutures, a cun·ed incision" may he made on either 
gide of the perineum, as recommended by Dieffenbach and 1'. Smith ; Parker, 
of New York, employs lateral incision"s, through the bottom of which he 
IKl~RCS sutures of doubled wire1 secured over bits of cntheter. If the quilled 
:;uture be employed, either strong whip-cord or flexible wire may be used. 
The best materi:ll for the interrupted sutures, both superficial ailCl deep, is 
strong silver wire. The deep sutures are most couvenicntly introduced by 
means of n. needle fixed in a handle. In the after-treatment, constipation 
should be maintained by the administration of 01) ium

1 
for about two weeks, 
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and the catheter should be used at regular intervals. Sims and Emmet ad
vi::;e the employment of a short rectal tube, to allow the escape of flatus. 
The deep sutures may be removed from the sixth to the eighth day, and the 
superficial !:let a few days later. Catgut suture$ are recommended by Dr. 
Brickell, of New Orleans, who further modifies the operation by tying the 
deep sutures o\·er metallic stays placed between the sides of the wound. Dr. 
Iloclgen, of St. Louis, instead of merely freshening the edges of the lacera
tion, di~sects triangular flap:s from both buttocks, and turns them inwardloi 
with their cutaneous surfaces towards the rngina, thus increasing the size of 
the raw surfaces to be approximated, and furnishiag aa apron which prc
\'Cnt~ the vaginal discharges and urine from irritating' the wouad. A similar 
plan is a<loptcd by Parker and by Stimson, of New York, and is by the lat
ter surgeon attributed to Langcnbeck. 

CHAPTER XX . 

DISEASES HESULTI"G FJ\011 l"}'LA)DlATIOX. 

AN abscess is a collection of JJWt, surrounded by a wall or layer of lymph. 
Pus existing in a serous cavity (ns in eutpyenin), or in a joint, docs not strictly 

~~:~~~~~t~h~~u;l~:;t~e:sc~it~l~~l~i~!~:~ o~·0 c~~!~~~~~ ~;~~ ;~i~eu~~~~~n~)~:. :·~d~:[ 
cerated surface. Several varieties of ab::-icess are described by surgical 
writers, as the acute or phlegmonous; the chronic; the cold, lymphatic, 
congestive, or scrofulous; the diffused (a contradiction in terms); the em
physematous; the metastatic or pyoomic; nnd the residual. The division 
which I shall adopt, and which se~ms to me to be the simplest, is into (1) 
the acute or phlegmonous abscc:;s, which may be considered the typical form; 
(2) the chronic or cold abscess; and (3) the 1·csiclual abscess. D~Oiise<l Sap
}lltmlion (which, according to the definition above given, does not constitute 
an abscess) will be described in a separate place, and the so-called 1lletastalic 
Abscess in the chapter on Pyremia. The presence of gas in an ab:;ce::;s (con
stituting the Emphy8emalous variety) is a mere coincidence, depending on the 
locality of the atfoction, or on the occurrence of putrefaction. 

Acute or Phlegmonous Abscess.-,Vhen a part that has been inflamed 
becomes more swollen, the dull pain changing to one of a throbbing or 
puhmtile character, the skin assuming a deeper hue, and presenting a shining 
nnd glazed appeanince, the surgeon knows that suppuration is impending, 
and that an abscctos will probably he formed. If the seat of pus-formation 
be deep-seated, the supcrincumbC'nt tissues become brawny and redematous, 
from infiltration of lymph and effu~ion of serum, and, as the pus gradually 
approaches the surface (which it has an almost invariable tendency to do), 
the o\·crlying tis.sue becomes softened, the thinnest part bul~es forwards, 
the cuticle often clcsqunmates, fluctuation (which was at first obscure) 
becomes manifest, nud pointing of the abscess is said to hnve occurred . A 
small circular slough is then formed at the thinuet'it part, nnd detached by 
the outward pres.sure of the pus, when the ahsce~s discharges its content51 its 
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walls contract by their own elnstirity, the cavity is filled hy the proct ... ~ of 
granulation, the remaining superficial ulcer cicatrizc:-", and the part returns 
gradually to its normal condition-the scar and Joss of ~uh:-:tnnce, however, 
sometimes pcr::-;istiug for a very long time. The mcchanbm of pointing has 
nC\'Cr been explained in a perfectly sati::Sactory manner. The ti:-o:<iuc which 
intcrnnes between the abscess and the surface upon which it is to break, ii; 
u:sually :;.aid to yield hy a combined process of ab::mrption and di~integ-ration: 
it srcms more probable, however, that, under the inftucncc of the inflamma
tory proce:-:oi, rapid cell-vroliferation occurs in the abscc:"S wall, with liquefac
tion of the intercellular substance, thus forming fresh pus-cc1l1'1 the number of 
wh ich is prubably still further increased by the direct tram~-it of white blood 
(•orpusclcs through the parietcs of the capillary veFsels. The final step cou
shst.s. m; has been mentioned, in a Fmall disk of skin beeomio.g deprived of' its 
\·italitv, and being then thrown off as a minute circubr slough. Thoug-11 
an abSceFs usually tends towards the cutaneou:::. surface1 it may, under other 
rireumstanrcs1 break into a mucous canal, into a joint, or even into one of 
the lar~e serous cavities of the body. A happy provision of nature in the 
case of abscebscs of internal organs (as of the liver), pointing cxternally1 is 
that localized. inflammation and adhesion may open the way for the escape 
of' the pus upon the cutaneous surface, without the intervcniug serou~ cavity 
becoming involved. 

Diagno.~is.-Thc <liagnosisofphlegmonous or acuteab~cer-:s can mmally be 
made without difficulty, by attending to the history of the ca.:se, by ob~en·
ing the clispo~ition to point, by noting the pre~ence of jluctuation and the 
other local ~igns above described, and lastly, if necc:-sary, by using the ex
ploring-needle or trocar. Fluctuation, which is the sensation communicated 
to the 1'urgcon1:s hands by a wave of fluid, can best be recognized hy placing 
one or two fingers of each hand on the suspected i-welling, aud making alter
nate prcs:-;ure1 fir~t with one hand, and thcu with the other. The fiugers 
:should be placed longitudinally as regards the direction of the mu:-cu1ar fibres 
of' the part, and it must be observed that in any region in which the muscular 
and counccli,,e tissue is abundant, as iu the th igh or natcs, 01· bound down 
by dense fa~cim or ligaments, as in the tempora l reg ion OL· the back of the 
hand, a very slight increase of tension from inflammation or etfu:sion will 
g ive a deceptive fooling closely amdogous to fluctuation. Agt1in, certain 
tumors1 as the cystic, fatty, glandular, or encepha.loid, are often attended 
with fluctuation, nnd h:ive been frequently mistaken fbr ahscc~scs. Finally, 
a partially cornsolidatcd aucurism may gi,·e the sensation of deep-seated fluc
tuation, and thw" lead the surgeon into error. Hence, in any Cfl:'C of doubt1 

more especially if the suspected swelling be in the neiµ-hhorhood of a large 
artery or uthcr important part, the surgeou :-:hould, by all means, confirm his 
diag-no~is by u~ing the exploring-needle, before making n free inci:siun. A 
better in ... trurnent, in some ca::::es, thau the ordinary explorin~-needle, i::; the 
aspirator, or even the common hypodermic syringe. The temperature of 
absc<' ... s·cavitici; has been particularly invc:-:.tigat£'d by .. \s.-.aky, who finds 
that it raug-e~ from 99.5° to 101.3° Fahr., gnt<lually dimini;-;hing as the ab
scess heali'. The skin over an a<·utc ahsce~s is from 1° lo .f.;)0 hotter than 
the CJrrcsponding pnrt on the other side of the body. This increase of 
tcmpC'rature might sometimes prove of diagnostic vnlue, but would not serve 
to di~tingubh nu ab:-:ce~s from a rapidly growing sar·comn1 which affection, 
u~ pointed out hy E~tlancler, and m; I have found by pcr~onal ob:servation, 
may enu1Se a very coni-iclerable a ugmentation of local heat. The course of 
the t£'mpcraturc in nn abscess is1 according to Assaky 1 quite independent of 
thut of the body in general. 
Prognosi~.-An acute abscess, unless very large, is usually :i comparatively 
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trh·iul affection. In certain situatious1 howenr, even a small ab . ..;ce,.s may 
not only, by prci" . ..;ure on nerves or Other important structure.-; 1 cau:::c grea~t 
pain anrl cli~comfort, hut mny e\·en seriou::ily endanger life. An ab,.ce.-.~ of 
the pro:-ilatl' or perineum may cause retention of urine; one of the faucc:-; or 
throat, <ly:..;pmca and C\"Cll death; or one of the parotid or a ccrdcal gland, 
fatal blce1ling- from the carotid artery or internal jugular vein. The drain 
frnm a Vl•ry lar_!!c ah:;;cC:<'\ or from numerous abscesses, may cause death by 
exh::u1,.tion, with or without the development of hectic fever, or by inducing 
the peculiar form of vi~ceral disease which has received the name of amy
loid or nlbuminoid degeneration. 

Tm1iinent.-This may be divided into the Prophylactic and the Curatit'e 
treatment. The format ion of pus, in acute phlegmonous intlammation, may 
be prci:cnfcll: more than this1 pus after formation may be absol'bed. I have 
mvself seen this in several instances, and a nlrmber of ca~es were collected in 
th'C ... llerlical 'l..'imcs mul Gazette, for 18581 which pmvcd the poi::sibility, at 
least, of this occurrence. Nor can this be considered at all unreasonable, if 
we acC'ept the view:S of Cohnheim and his followers, who maintain the iden
tity of the pus cell with the white blood corpuscle, and believe that they have 

~~t~~~~~b~~~~:e~tl~~11r~,~~~~i~~ifb~i~~?s;~~~~~l~~~fe1:al~~!~:~~~~~l:~ou~I~ ~:~i~n~~1~ 
cm•e:S it is probably the fluid matter only which is absorbed, the solid remain
ing as a cuseous resirlue1 or undergoing cretaceous degeneration. The old 
humoralistic doctrine looked upon suppuration and ab:::cess as effhrts of nature 
to rid the sy:-;tem of some peccant matter, and hence taught the propriety of 
promoting and hastening, rather than of eudea,·oring to pre\1ent, suppuration. 
I suppo.5C', however, that there are few surgeons at the pre.scot day who would 
not consiclcr the prophylactic treatment of abscc~s at lea~t permi~~ible. The 
rcmcdie8 to he employed for this purpose have been already referred to in 
the chapter on the Treatment of Inflammation: they are such as tend to pro· 
mote rcsolutiou. Sc<lativeancl anodyne applications are usu:1lly most appro
priate; dry cold, or evctpomti11g lotions, are often useful, the former, especi
ally, in cases in whi('h the integrity of a joint is threatened. Warm and 
enwllient fomentation.If, on the other hand , sometimes answer a better purpose 
than cold application::;; gentle friction with laudanum and olive oil, nnd the 
use of cataplasms, will be found most efficient in the prevention of mam
mary absce~.'l. Finally, it is somet imes possible, as it were, lo stimttlate away 
an ah:-;ce:<,.;: I have more than once succeeded iu dispersing a bubo by the 
use of a blist<'r, even nftcr pointing had occurred. 

Curalice Treatmant.-The length of time during whieh abortive mensurcs, 
if not rapidly succc~~ful, may be persevered in, should depend a good deal 
upon the focling~ of the patient. If the pain and febrile <li~turbance which 
accompany the fbrmation of au abscess be very great, it will usually be wise 
to de~i~t from ~uch mea..~urc:-;, and strive merely to relieve the patient's suff'er
in~. [ am not quite sure that we can often materially hasten the pointing 
of an ah:'CC~s by treatment, but we can certainly make the patient more 
comfortable while the pus is approaching the surface, and the be:'.'it appl ica
tion for this purpOil.C, in the immense majority of case1', i.s an emollient poul
tice. Though an ah,.;ce~s will eventually burst of it.self, it is usually better 
to evacu:ttc itil. content:-; artificially-this little operat ion giving great relief 
to the pilticnt, and renclcring the resulting scar !es..;; con:-;picuou~. The lime 
at which nn abil.CC~.s should be opened depend.5 on the circum~tances of the 
case: if the pus be 1leep-il.ea.ted and bound down by tense fh.scim, the pain 
heinr; p; rL'a.t, an wrly incision. at the most dependent point, shoul<l be prac
ti::1ed, 111Hl will he found to afford the g reatest comfort to the p:itient; if, on 
the other hand, the abscc.5s be comparatively superficial, and the pain auU 
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constitutional disturbance not ven· intense, it is, I think, better to wait until 
decided pointing has occurred. l'he reason for this is that, if the inci~ion be 
made prematurely in another locality, pointing and spontaneous op('ning 
may still take place, the surgeon's interfCrence in such a case being aft('rward~ 

th~~~l~tc~i~ t~~bs~~!e~~,o~,;~f ~~Vb~e:~~~:~'hy tin~~~:,t~~~~1 u~~~: 1J:<!}:~;-ac-
complishcd, I think, with a straight, narrow, sharp-pointed bistoury. !he 
surgeon, holding the kuifo in his right hand as a pen, l?ut almost perpencl1cu-

larly to the surface, with the edge towards 
Fio. 18!>. himSelf, fixes the abscess with the thumb and 

fingers of the left hand, and resting the ring 
and little finger of the right hand upon the 
skin, quickly plunges the point of the knifo 
into the cavity of the abscess, and rapidly 
drawing the blade towards himself, enlarges 
the puncture to the requisite extent as he 
withdraws the instrument. The depth to 
which the knife is to penetrate having been 
mentally determined beforehnnd, the instru
ment is prevented from going too far by tJ10 
pressure of the fourth and fifth fingers ou the 
cutaneous surface. The inci::;ion should he 
made in a longitudinal direc·tion as regards 
the part affected. Local anresthesia has been 
sometimes used in these cases, but the freezing 
process is in itself not devoid of pain, while it 
renders the skin much more difficult of penetra
tion. If the abscess were situated very deeply, 
there might be some risk of wounding a large 
vessel in making the opening as above directed, 
and in such a (.'use it would be better to adopt 

Du.in:ige-1ube and forked probe. Hilton's plan, incising the skin and fa)fcia, and 
then pushing a groo,·e<l clircctor through the 

overlying muscles into the abscess, the opening being dilated by separating 
the blades of a pair of forceps introduced along the groove of the instrument. 
A free aperture having been made, the abscess may be allowed to evacuate 
its contents by the elastic contraction of its own wnlls; the f.:Urgeon may, if 
necessary, make very gentle pre~sure with soft sponges on either ::.ide of the 
incision, but all rude handling or squeezing should be strictly a\'oided. 
Hemorrhage into the cavity of an opened abscess mny occur from a. \'ef>iscl 
accidentally divided, or which subsequently gives way from the relief of 
pressure upon its walls. The treatment con~ists in expcsure to the air, cold, 
pressure, or ligation, as in other cases of hemorrhage. After the erncuation 
of an abscess, poultice~ may be continued for a fow days, until the surround
ing inflammation ha:: subsided, when cerate or other simple dre~iug !'!hould 
be applied to the wound, and the 'rails of the cavity comprcf.:sed by means 
of a bandage or adhe)fi\'c strips. If, from the size or !'ituation of the abscess, 
or from any other circumstance, there be a tendency to bar1ging of matter, a 
drainage-tube may be ('lllployecl, being either simply introduced into the in
cision by means of a forked probe, or carried seton-like through the cavity, 
and brought out hy a countrr-opening. ln!'tead of the ordinary drainage
tube, a flexible metallic prohc may be substituted (the pus escaping by its 
!-iicle), or a coil of wir(', as recommended by Mr. R. )~Jlis, or a self: retaining, 
Jndia-rubber drainage-ancltor, as ::-ui:rgestecl by :l\Ir. Davy. The hygienic 
and constitutional treatment of ab:scess, and of suppuration generally, 
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ha:; already been considered in the chapter on the Treatment of Inflam
mation. 

Chronic or Cold Abscess.-The term chronic absce:<s is open to objection, 
as reforring etymologically only to time, and being of counm merely com
parative. ..:\ phlcgmonous ab:sce,,.s1 if deeply seated, may be of slower 
den'lopmcnt than a chronic or cold abscess which is superficial. The term 
cold ah,.cces i:-:. borrowed from the Germans, and is ~iguitic:ant, as rcforriug to 
a. prominent symptom in these cases, viz., the absence, in grcutcr or less 
cleg-rce, of the incrcaf'.ed temperature and other common sig11s of inflammation. 
These ah~cc~sc~ arc chiefly met with in connection with disem=et! of the bones 
or joint::11 or of the lymphatic syt>tem . They arc not attended with much 

l~~:1~~l~~~ ~l~e ~~\~, o~~·a;~~n~i~11~~s:)t1:~~est~f i::::,~~~' ~~~i~~~~~t i 11~r18ci ~~lt~~~~o~~!~:~;~ 
is sometimes very slow, resembling that ofphlegmonous abscesses, only with 
le~s local and constitutional disturbance, the investing layer of lymph being 
ocrm•ionally so dense as to obscure fluctuation, and give the appearance of a 
solid tumor; at other times, the patient suddenly discovers in the groin or 
axilln a large fluctuating swelling, no symptom having been previously mani
fested to call attention to the part. Thc:;e abscc~e::i may persist, without 
undergoing any marked chnnge, for months or e\·en years. The diagnosis 
must be made with the pre<:autions already pointed out, nnd olten requirc::i 
the use of' the exploring-needle. The pus in these abscC~$es is u5ually thin 
and ill-formed, containing a larger proportion of granules and oil globules, 
and fower pus corpuscles, than ordinary "lautlable" pus. 

The treatment of these cases is somewhat different from that appropriate 
to thot"e of the phlcgmonous \'aricty. If the ab::;ce:ss be quite small, it may 
be simply opened, healing of the cavity being subsequently promoted by the 
use of some ~timulating npplication, such as the diluted tincture of io<line. 
In dealing "ith n larger ab::ocess, it is better to wait until the skin threatens 
to ~ive way, unless, from the situation of the absce:;s, it may be ncce~~ary to 
rnlieve adjacent organs fi.·om pres-ure. \Vith regard to very lurge abscc~ses, 
particularly tho~ which are connected with disease of the spine or bony 
pelvis, lam decided ly of opinion that it is better, as a rule, to leave them 
unopened; a patient may carry a p~oas or iliac abscess for ycal"s with com
parati\'ely Jillie annoyance, and maintaining \'cry tolerable health, and yet 
sink in a very short time after such an abscess has been imprudently evacu
ated. Besides, there is always the hope that complete or partial absorption 
mny o<:cur, when the patient may remain well, if not permanently, at least 
for a Yery long period. If it be determined to open a large chronic or cold 
nh~ce~s. this may be done with the aspirator, or, if preferred, by means of a 
simple incil"ion made with rmtiseptic precautions in the manner recom
mendecl hy Prof. Li~ter. If an abscess have bern freely opened and will not 
heal, ~tirnulating injections of iodine may be tried, or n seton of oakum or 
tarred rope may be used (as recommended by Dr. Sayre, in cases of caries), 
n method which has the additional advantage of insuring drainage of the 
suppurating cavity. Callender advises hyperdistension of the ab!->cess-sac 
with carbolizcd water, n plan which I have myself sometimes adopted with 
acl\·antage, while J-. II. Webb suggests inflation with carbolizecl air. Ju all 
ea~es of chronic abscess it is necessary to pay great attention to the state of 
the gruernl hcnlth, maintaining the patient's strength by the administration 
of nutritious food aucl tonics. 

Residual Abscess.-This term has been introduced by Sir James Paget, 
who proposes to include under it "all abscesses formed in or about the 
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rc:-;iduc.s of former inflammations." They may occur in the !'ite of previous 
ab~ee~.-:es which ha\'C been part ially ab:0orhed, or in the irnluration:-; and ad
hesions left by olcl inflammation which hail not reached the :-uppuratiYe 
stagC. Re ... idunl ab~cesses are chieflr met with in connection with dh•ra~es 
of 'the spine, of the bones and joiutS, and of the lymphatic g-land.-:. The 
progno.-.;i.~ is more fa\'Orable than that of ordinary chronic ah:-:('e.-::-;, the heal
ing after evacuation being, according to Paget, quicker, und attended with 
le~:-; constitutional disturbance, than that of a primary ah:->ce:-:s of the ~ame 
l'ize and in a similar situation. The trerdment is that already de:5eribc<l as 
appropriate to chronic abscess arising under other circumstances. 

Sinus and Fistula.-These are narrow, and often tortuous, £1.uppurating 
canals or tube~, left by the incomplete healing of ab!"lce:.:.;;;ei::., or resulting from 
wounds which have united imperfectly. The termfatttla is also applied to 
abnorn'lal communications between external and internal parts (a!' gastric, 
aC'rial, or urethrnl fistula) 1 or between adjacent mucous canals or cavities (as 
rccto-ve~ical, or vesico-\'aginal fistula). ·when applied to the condition re
sulting from an ab!"CC~s, or ordinary wound, the term fistula ~hould be re
scn·ccl for tho~e ca~es in which there are two open in~ (ns in a fistula in :mo), 
the more general term, sinus, embracing all tl10~e tortuous suppurating 
tracks, which ha\·e but one orifice. Rinuses may be kept from healing by 
the presence of a foreign body or a spicula of bone, by the pa!'!'ageof~ecre
tion~, a::. of ~aliYa or urine, or by the action of adjacent musclci'l. The ii"Pat
me11t con~i~b; in remoying aH irritating substance:5, and in placing the part 
at re=-t, by po:->itirlll, bandaging1 etc. In a recent cruse, healing m:\).,. be pro
moted hy kC>cping the walls of the sinus in contact by means of compres
sion, while, if the walls of the sinus be callous and induratcd, they may be 
stimulated to greater activity by means of irritatin~ or caustic injections, 
the tarred seton, or the gah-anic cautery. Finally, it ma)' he nece:-:~ary to 
freely la.y open the sinus through it:;; entire length, by introduein~ a ~rooved 
director and slitting up the superincumbent tbsues; the sinus may then be 
dre~:-;e1l as an open ulcer, and made to heal from the bottom . This mode of 
treatment is especially indicated when hc~diug is prevented by the action of 
neighboring muscles1 as in cases of fistula in ano, or in the trouble:::ome 
~inu~es whi<·h are met with in the groin, in connection with ~uppu rating 
bu hoes. lt i:i. often a good plan, after laying open a sinus, to wipe its whole 
track out with the :::olid stick of nitrate of silver, thus making a superficial 
~lough, and preventing premature reunion of the cut edges. 

Diffused Suppuration, though ordinarily occurring in that form of diffuse 

~~:~t~,~~~~~~i~~y~f1;~~:~~,~~1~;.r iib~~~c~~:i~!
1c~~. 0!~s~~e~t~1~11°~ft~r~17;1~~Yn<~~1~c;~~~ 

mation in per~ons in a low state of health, and who:;e vital powers haYe 
been from any circum:itancc much reduced. I t may re:5u1t from an acci
dental or othCr wound, or from the irritation of ex.triwasated urine, but 
may also occur without any apparent exciting cause. The :-:nrfaee in these 
cases is but slightly red, the :;welling is ill-defined, and rapidly spreads in 
various directions; there is a feel ing of boggine.::;s, rather than of fluctua
tion, and there is sometimes emphysematous crepitation, caused by the gases 
developed by the putrefo.ctive process; the patient does not suffer very great 
pain, hut is in a. profoundly typl1oid condition. The treatment conskts in 
making numerous punctures, or small or even large incisions (to relieve 
tcn~ion, and facilitate the exit of pus anU sloughs), auc.l iu the free admin
istration of stimulants nnd quinia. 



SLOUGilING ULCER. 

ULCERS. 

The proces:s of ulceration and the mode in which ulcer::1 hc:t1 by granula
tion :uul <:icatrizatiou have been considered in a pre\'ious chapter, and need 
not be a~nin referred to. Ulcers have been variously cla:-o::"ified by ::;y:>.tcmatic 
"ritcr:-;, t•ithcr according to the appearance of the ulcer iti:elt: or ac<:ording to 
the ron~titutionnl condition of' the patient. Thu::., we read of healthy, irrita
hle, indolent, weak, inflamed, exuberant, sloughin~, ,·arico:::e, and lwrnor
rhagic ulcer~ i and again, of eczematous, cold, senile, strumout', j:o;corbutic, 
J(Outy, !-iyphilitic, lupom\ and cancerous ulcers. It is eas.v to understand that, 
in a JlC'l'~on <li:-;po;;;cd to eczema, an ulcer may be seriou~ly complicated by an 
nttac:k of that disease, and that nny treatment, to be succc::-;~f'ul, mu:;t hnvc 
regard to Lhc eczematous condition, as well as to the ulcer itself. Ho in a 
~trumou!:i ~mhjcct, ~uch remedies ns iodine and cod-liver oil may be more im
purlant than any local treatment. Scorbutic and gouty ulcers require medi
cines adapted to the scorbutic and gouty diathe::-;cs; while it is quite idle to 
attempt to heal the ulcerated surface of a cancer as long as the cancerous 
ma~~ it::.clf is allowed to remain. For practical purpo::-;cs, the classifi('ation 
u:;ual1y adopted (which has reference to the appear:rnces of the ulcers thcm
scl\'Cs, when occurring in persons of ordinary good health, and not the sub
jects of any special morbid dinthc:;is) is convenient and sufficiently satisfac
tory, it being remembered that there is no specific or e:o:->ential difference be
tween the::-;e various forms of ulcer, but that the ulcerative proce:;s is idcutical 
iu nature under all circum~tances. 

Simple or Healthy Ulcer.-This may be considered the type of all the 
other varietic:;, and that to which they must be brought in order to effCct a 
cure: il j!o; such an ulcer as is seen in a healing burn, or in a superficial wound 
whi('h is clo:-::ing by the second intention. The natural tendency of !".uch an 
ulrer being toward::) a cure, the only t1·eatmenl necessary is to keep the part 
from being injured. 'Yater dressing, or a greased rag, with an elevated 
po:-:ition of the part, i~ all t.hnt is usually requ ired; if the grnuuln.tions be
come exuhernnt, they :3hould be touched with bluestone or lunar caustic; 
while if too srnall :uid closely f:Ct, the resin or carbolic acid cerate may be 
i>nbstitutcd for the milder applications cornrnouly employed. This variety 
of ulcer may be met with in ;1ny part of the body; those to be next de
scribed are most frequently ::;ecn in the leg. 

I n.flamed or Phlegmonous Ulcer.-This variety is usunlly met with in 
those of full habit, nnd may arise from accidental irritation of a -::-imple ulcer. 
One of the wor:;t ca~es of' this kind that I ha\'e ever seen, was in a gentle
man who, hadng a slight excoriation of the tibial region. rode for -::-e\·eral 
hours on hor~cback, with the stirrup-lenther eon;;.tantly rubbing and chafing 
the injured part; as a consequence, the whole leg was attacked with phleg
monou=- inflammation, which ob1iged the patient to stay in the house, with 
the foot cle\'a.ted, for n considerable period. The treatment of an inflamed 
ulcer con:;i:;ts in enforcing rest1 with elevation of the pnrt, in the use of 
soothing- applications, either cold or warm, as most agreeable to the pntieut, 
nnd in the ndmini:;;trntion of laxatives, diaphorelics, etc., us may be indicated 
by hi~ general condition. 

Sloughing Ulcer.-This may be considered as an agg:rrwnted form of the 
last variety, and is usually met with in cachectic or ill-nourished in<li\'iduals. 
The lrc<Llmc1tt consists in the administration of opium and of concentrated 
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nutriment, with st imulus if required, and in the local npplication of anodyne 
fomentations, such as diluted laudanum. If there be much tenclency to 
spread, the ulcer should be treated as a case of sloughing p1rnged:.ena or 
hospital gangrene. The "electric bath" is recommendt!d by 'Veisflog. 

Weak or <Edematous Ulcer.-In this variety the granulations arc large, 
pale, flabby, and apparently distended with serum. They are not unf're
quently detached in large masses by sloughing. This form of ulcer may 
be induced by long-continued application of poultices or of water drt'l'Sing. 
I have frequently seen it in cases of neglected gunshot wo1mcl. The treatment 
consists in improving the general tone of the patient, and in the local u~c of 
st imulating and astringent dressings, such as a solution of sulphate of zinc, or 
of sulphate of copper, zinc cerate, etc., with moderate support by mcanR of a 
bandage. Roche, an Enst Indian surgeon, speaks very high ly of application8 
of the bark of the acacia catechu, so as fairly to tan the ulcer and su rrounding 
skin. 

Neuralgic or Irritable Ulcer.-This nuiety is characterized by the in
tense pain and hypcrresthesia which accompany it. It usually occurs about 
the malleoli, or anterior edge of the tibia, and is most frequent in women 
past the middle age, and who are in a depre~sed state of health, thaugh I 
have seen it in young, and otherwise healthy, laboring men. The treatment 
consists in the use of anodyne fomentations, with the occa15ional application 
of a solution of nitrate of silver (gr. h".-x. ad f5j), as recommended by Rkey 
for painful burns. The general health must at the same time be improved 
by the administration of tonics, especially quinia, nux vomica, etc. If the 
pain can be traced to any special nerve, this may be resected, as advised by 
Mr. Hilton. 

Indolent or Callous Ulcer.-This is by far the most common form of 
ulcer; it occurs usually in those of middle life, and is situated in the lower 
half of the leg, and more often on the fibular than on the tibia l surface. The 
floor of the ulcer is somewhat concave, with flattened granulations, furnishing 
a thin and scanty pus. The ulcer is surrounded by an elc\'ated ring of very 
dense and indurnted tissue, which seems to be a provision of nature to prnent 
the spread of the disease, acting, indeed, as a kind of nnturul splint to keep 
the ulcerated surface at rest. As long as this hnrcl ring remains, howe\·er, 
healing will not occur, and hence to depress the edges is the fir~t istep in the 
treatment of an indolent ulcer. If the patient can remain in bed, with the 
foot elevated, a poultice may be applied for two or three days, to soften and 
relax the til'i~mes, pressure being then applied by means of a few adhel:'ive 
strips, the positions of which are varied at each dres15ing, while the edges of 
the ulcer are stimu lated with the solid stick of nitrate of siJ,·er. A very good 
plan of hasten in~ the disappearance of the indurated ring, is to make across 
it numerous radiating ineisions, extending about a quarter of an inch into 
sound ti.ssue, as recommended by Mr. Gay. Sappey's and Ryme's method, 
which consists in the application of a bli.ifter to the whole ulcerated surface 
and a zone of the surrounding healthy skin , is occa~ionally very efficient. 
Finally, the indurated edges may be trimmed away with the knife, a pro
ceeding which, though apparently heroic, is almost painlet:s, on account of the 
indolent nature of the sore. As soon as the ulcer has by these rncnns lost 
its peculiar excavated appearance, it may be dressed with resin cerate, or 
some simi lar article, cicatrization being assisted by moderate comprc~i:: ion 
with adhesive str ips and bandage. The 8ldphio-ct of carbon lrns recently 
been recommended as a dressing in these cases by Guillaumet and other 
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French surg-eons. In case the skin is very irritable, the disease approaching 
in clrnractcr to what is called the eczematous ulcer, wet strips of bandage may 
he ndrnntag-eou!')y !:iubstitutcd for those of adhesive plaster. It often happens 
that patients with indolent ulcers find it impossible to lie by, as above recom
mended, and, under such circumstances, I know of no better mode of treat
ment than that introduced by Baynton and Critchctt1 which consists in 
clo.~t·ly stmpping the part, or even the whole limb, with strips of adhesive 
pl:t~tcr lai1l on in an imbricatecl 
m::rnncr, a firm bandage being :F10. 190. 
then applied overall (Fig.190); 
or nn lnclia-rubber bandage 
may he w.:cd, as advh~ed by II. 
l\larti11. The only constitutional 
trrntmcnt usua lly required in 
these casc:-1 is such as may be 
indicated by the P1:'-tient's gene
ral condition. Mr. Rkey l'CC

omm<'nds the admini~tration of 
opium, which mn.y be given in 
close:" 9f' one ~rain, night and 
morning. In the eczematous 
ra~e:", I ha\'C derived advanta~e 
from the per:si:::trnt use of small 
doses of Fowler's ~olution. 

In ~omc cai:-es nn ulcer will 
heal readily up to a certain 
point, and there will RtOp, in Strapping:rn ulcer. (L1STON.) 
spite of the most careful dress-
ing-the tension upon thc_pnrt appearing to be so great that further contrac
tion cnnnot ta~e place. Under such circumstances, a longitudinal incision, 
as nclvii;;ed by Faure, may be made through the healthy skin on each side of 
the ulcer, the µ,-aping of' the incisions permitting the resumption of' the heal
ing proce~s; or circular incisions, surrounding the ulcer, as originally sug
gested by Dolbeau and rcccutly recommended by Ni.issbaum, may be sub
stituted. Pfoglic opcl"ations have been occasionally practised for the cure of 
obstinate ulcers of the leg, but, in my experience, have not proYecl very 
succe~sful. 

It has been suggested by a French surgeon, M. Reverclin 1 to treat ulcers 
hy the TrunBplwitation of Cuticle. The operation consists in applying shav-

Frn. 191. 

Sciuorsforskin-grafting 

ings of the epidermis, or of this with a thin layer of the cu tis-the latter plan 
has bcC'n most commonly adopted-to various points of the grnuulating 
Rurfoce, binding these grafts in position by means of adhesive strips. The 
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~rafts may at fi~t ~ecm to dh~appear, but in a fow days beC'omc convertc<l into 
isolated l'icatricef;, from which, ns from centre~, the healing proct'-"'8 rapidly 
!Sprc1Hl:o:. It i~ es::cnt ia l for the !mcce::.s of the experiment that the J!ranula
tions ~hould be in a healthy condition, that no fat $hould br tr:11u=planted with 
the ~kin, an<l that the graft should be closely and ar<·urately applied to the 
granulating ::urfacc. llerger adYises the preliminary application of a poul
tice 01· mustard pln.ster, so as to increase the vnscularity of the i-kin. This 
mode of trrating ulcer1' has excited a good deal of attention, and ha:' heen 
tried with more 0 1· Je~s succcs..:ful results at numerous Eogli~h and ~\mcriC'an 
ho:-.pitals. Dr. Leale, of New York, employs warts instead of ord innry skin. 
Tbe transplantation of hcdrs has been suggc.:'ted as a subst itute by Dr. 
Schweninger, a German surgeon. Fischer, of Htra~bourg, uses larqe grafts1 

from an amputated limb, in connection with the elast ic bandage, while grafts 
from a dead body have been successfu lly employed by Dr. Girdner. 

In Rome RituntionR, as on the back, between the shou lder·blacles, it iR very 
difficult to apply equable pres:-:iure by the methods o rdinarily employed. H ere 
the application of a zinc plate, or disk of ;Jheet·lead, cut to fit the ulrer, will 
often be attended by the happiest results-not, I helicvc, by the develop· 
mcnt of any gakanic cuncnt, as has been suppo~ed, but kimply by acting 
as an efficient means of apply ing mechanical comprCl>::'ion. The u~e of a 
galvanic current is, however, recommended by Spencer ""\\'ellr;, Golding· 
Bird, and other \\Titel's. The virtues of sheet·lcad have been recently ex· 
tolled by Dr. Yan Blae,·en, a Bel~ian surgeon, who claims by its u:;e to 
ha,·c cflectecl the re:;toration of parts carried away by snbre-strokcs, etc. 

Hemorrhagic and Varicose Ulcers.-Othcr ,·nricties of ulcer, described 
by i;:.ystcmatic writer~, are the hemorrhagic and the varicose. The lfemor
rlwgic Clea is one that bleeds from time to time, occn::;ionally existing in 
connection with the hemorrhagic diathei;:,bo1, but more often ~erving as a 
channel for vicarious menstruation. The treatment, in the latter casc1 con· 
sists in endeavoring to restore the norma l fl ow by means of the remedies 
ordinnrily u~cd for amenorrhcea. The Varico.<ie 'Ulcer is merely an ulcer 
coexisting with varicose veins. It is commonly taught that ti1e varicose 
discm;c preccdeR and causes the ulcer 1 and obliteration of the veins is accord
ingly propo:-1C'd as the 01dy rational mode of cure. It has been io;hown, how
e\·er, I th ink , by 1'1r. Gay's researches, that the varicose condition is rather 
a con:-:icquencc than a cause of the ulcera.tion, and that hence J e~s aetirn 
mea~ures will common ly suffice. The tr('(itmcnt 8hould \'ary accordinjr to 
the condition of the ulcer, whether inflamed, irritable, or indolent. Borel
Laurcz, a Kwi&'; i:-urgeon, employs a dre:-::sing of fincl~' powclert'd charcoal. 
Ilcmorrha~e from the btm;ting of a vein may be checked by pos.ition aad 
pre~.-surc, or may occ:asionally require obliteration of the \"C:ssel, by the 
method which will be described when we come to ~peak of varico8e veins 
in ~cncral. 

After the cicatrization of an ulcer is completed, a great deal may be done 
by care and attention to prevent the scar from again g iving way. The 
part f'houlcl be kept 8crupulously clean, and shou ld be protected as much 
as possible from external injury. If the ulcer be situated on the leg, the 
patient may advantageously wear an elastic bandage or stocking, to counter
act the tendency to gravitat ion of blood which nece~~arily exi8ts in that part. 

Amputation for Ulcer.-It sometimes happens that an ulcer proves utterly 
~ncurnb l c, either from extending completely around lhe limb1 or from deepl)r 
mvolvin~ n subja~eut bone or neighboring j oint '(as iu the perforating 
ulcer which sometunes follows a bunion). In such ca~cs the question of 
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nmputntion may nrii::(\ nnd the opcration under :.:uch eircumi'tanccs would be 
ocf'a~innnlly ju~tifi:thl('. It must b(' remembcrcd 1 howcyer, that amputation, 
in thC' lower extrem ity, is in it:"c!f att('.nded with \'cry great ri~k to life, and 
that th l• di~ca:"<', in the inf'tancc:;: mE.'ntioned, i:-: often more n ~ource of di'"· 
<·111nfort than of danger 'or e,·en positi,·e sutlering. Hence the :::urg-con 
ehou ld hc:-oitate lwforc propo ... ing- an operation which is not imperat ively 
r<'quir('(l, and "hieh may be followed by the gra,·c~t con~equC'ncC':; . .. When 
a111puwtion i ~ r(•:.;ortE.'d to, it shou ld be <lone at l'lllC: h a height as to insure the 
po~~ihility of formi11g the flaps from perfectly healthy ti.::;sues. 

Ulcers occurring on Mucous Membranes prc:-:ent the ordinary characters 
of' healthy, weak, or il'l'itahlc ulcer~, as rnet with iu the cutaneous l:'tructures. 
Tlu·y u:--ually r<'qu ire the free u:-:e of ~t imulating or caustic applications, the 
b(':-ot bdng, prohahly, the nitrnle of si lver, wh ich may be employed either in 
~n1bl:itan ce or in solution. 

GAXGRF.);E AXD G.\XGREXOl'S D1~L\.,o;;;E,.:;:. 

The nnture nn<l treatment of the ~ rd inary fnrms of gangrene hnvc nlrcndy 
hecn coni::idcrccl in the chapters on Jnflamn1ation, on 'Vounds in General, on 
] njuri c~ of Blooclvessclf-:1 anU on Amputation. There remain to be dc1'cri hcd 
certain forml' of Spontaneowi Om19re11e, and tho::;e affections \\ hich are com4 

monly cla~ded together as Gangrenous Diserll!e."J. 

Spontaneous Gangrene mny occur at any age, and is due to arrest of the 
cir('u\ntion, caused either by dir-:cnse of the arteries them::;elns, or by a morbid 
c·mulilion of the circulating Hui<I. I1{flmn111alio11 of the arfrl'ird coats may 
rau~c gangrcnr, as mny arlcrial thromboxi:1 without inflammation, or emboli.'-in 
from the detachment of fibrinous concretions from the valn~s of' the heart; 
the latter i ~, I belif'\"C, a more frequent occu rrence than i:s usually ~uppo:;ed. 
Finally, the ll !';C of rertain article~ of food, a:;; of' ,<>:purred ryf, Im:-; been fol. 
lowed hy spontrmcous p::rngrene. This form of gnngreae is usually of the 
dry variety, though mofat gang1·('1Je may occu r nfter embolism, when the main 
trunks which furnii::h blood to the part arc ::.udden ly occluded-the diffor4 

<' ll ('e probably cleprnding, as remarked by ('ootr, upon the rapidity with 
whieh the death of the part takes place. Se1tile Gangrene (" hich, as ordi
uarily :;een, may be con::>idcrecl the t~·pe of the dr~' variety of the attCct ion, 
or mummification) is dependent upon calcific-at ion of the arterinl cont:-:, 
together with the genera l loss of ton C': and enfeebled nutrition which accom· 
pauy old age. In ecrtain ca:-c8, the excit ing eause of the di:.;l'ase is. some 
!:!l ight irritation, :-;uch a~ the chafing of a :::hoc, and, under such c ircumstance~. 
the _g:rngrcne approaches somewhat to the ordinary intlamnw.tory form of 
mortilieation. l\lorc often the di:-:c·ruse bctri n.!;, without apparent (':lll~e, as a 
da rk purple 0 1· bJn('kish spot, surrounded by a dusky red arwla, which 
!'Jll't'n<b with the g-a ng rene nnd i~ the scat of intense burning pain, the latter, 
howC'vC' r1 ~ulw.id ing when the gn up:rene is complete. The ~cal of the gan 4 

g1Tn<' i.: C'ommonly the inner side of the foot, nnd e~pecially of the great toe, 
though I have seen a precisely similar cond ition of aflhirs in the !'Crotum, in 
a patient worn out hy a low fin·er; the fact that thi~ form of gang-rC'nc occurs, 
uncl<•r ~uch C'ircumst::mces, among cornparnti,·cly young per~om•, shows that 
the term senile g:tlll_!..,'l'ene, though ~ignifi cant , is not strictly nrcuratc. 'rarn
ing i~ sometimes given of the approach of this form of gungrcne1 by the 
exiotence of signR of detective circu lation, such as numbness, coldness, tin· 
gling, an<l cramp~ in the calves of the legs. The course of senile gangrene 
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is usually chronir, lat:.ting sometime~ for more than a year, and recoYcry 
occasionally follow::i after the separation of the affCcled part. 

Trealment.-This consists in maintaining the general health of the patient, 
by the use of tonics and by the judicious administration of food and stimu
lant~. Among drug:-, opium, is particularly useful,'an<l may be given in grain 
doses three or four times in the twenty-four hours. Antispasmodics also may 
be advantageou:-:ly used in these cases, especially chloroform (intcrua11y) and 
camphor. The local treatment consists chiefly in keeping the part warm, by 
wrapping it in cotton-wadding or wool; if there be much fotor, charcoal 
poulticc::i may be substituted, or cloths wet with a solution of permanganate 
of polassium. The question of amputation in senile gangrene has already 
been referred to, at page 92. 

Bed-sores.-These may occur in any case in which a patient is confined 
to bed for a considerable period, !'imply from t.he long-continued prcssure
just as similar excoriations and sloughs may result from the use of a. badly 
padded spli11t. The worst forms of bed-sore arc, however, seen in patients 
whol"e general powers of nutrition are impaired by previous illne!'s (as in 
typhoid feyer), or who, from spinal injury, are totally unable to vary their 
position. In such case~, it is not infrequent for the slough to extend so 
deeply as to involve the sacrum, or any other bone that is exposed to pres
:Sure, or e\·en, in some in~tances, to lay open the vertebral canal. The pain 
attending bed-sores is usually very great, though, in cases Df spinal injury, the 

~~1~~1~1~n1:~~be ~:r~~~~~~·~~}\~: ::;:i~s~~f t=i~~~le;~~~~ t~~.~~:~~~1~7!01ft~;~l~~~:s:1~~~ 
part:"\ being kept scrupulously clean, frequently bathed with stimulating and 
a~tringent lotions, and protected by the application of col loci ion, soap-plaster, or 
adhesive pla!'ter i Prof. Brown-Sequard recommends the alternate application 
of ice and hot poultices. If a bed-sore have actually formed, the separation 
of the slough may be hastened by the use of yeast or porter poultices, the 
ulcer which is left being subsequently dressed with rc!'in cerate, or some 
similar application; the part must be entirely freed from pressure, and the 
patient's general health improved by the administration of concentrated 
food, tonics, and stimu lants. In obstinate cases, hertling may sometimes be 
promoted by the application of the galvanic current, as suggested by Crus
sel, of St. Petersburg, and recommended by Rpencer 'Velis and by Ham
mond, of New York. Bed-sores may occnsionally prove fatal, by involving 
important structures (as the membranes of the spinal cord), by leading to 
hemorrhage, by gradually exhausting the patient, or by the induction of 
pyrcmia. 

Gangrenous Stomatitis, also called Gangrwna Ori8, Cancrwn. OriR, and 
llama, is an affection of childhood, coming on afler various eruptive fevers, 
especially measles-a somewhat similar affection sometimes occurring in 
adults after typhu!'. Gangrenous stomatitis has been attributed to the abuse 
of mercury, and this drug, if improperly exhibited, may of course be one 
source of depression, in addition to the debilitating effects of illne!'s, deprirn
tion of food, etc. That there is, however, any direct causal connection be
tween the use of mercury and this disease, is, I think, at least not proved. 
The first symptom of gangrenous stomatitis is usually a dusky red swelling 
of the check, which becomes stiff and shining. Cnreful examination will 
now show n. sloughing ulcer on the inside of the cheek, extending to the 
ncljaccnt gum, and discharging fetid, ill-formed pus, which, mingled with 
sali\'a 1 constantly dribbles from the mouth. As the diseases progresses, a 
gnngrcuous spot appears on the check, the whole thickness of the part being 
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finnlly involved, and perfnrntion of the cheek, with denudation and perhaps 
necro .... i .... of the alveoli, re:-<ulting. The con:::titutional symptoms are of a 
typhoid character, coma sometimes supervening before dC'ath, which may 
OC('Ur at almo:-<t any period of the disease. Dr. Han~om found moving bodies, 
nnalogou" to bacteria, in the blood of a g irl who died from noma, and inocu
lation of the di:-;en.--ed blnod in animals produced septicremia attended with 
the formrt.tion of :-<imiltu· boclic~. The treatment con~i~ts in e\·erting the check 
(the patiC'nt being ani.'CSthetizcd), and thoroughly cauterizing the whole 
ulrerated i-urfaec with st rong nitric acid. One thorough cauterization is 
m;unlly ~ufficient, though the case must be watched, and a !'econd or third 
application 1mule if nccc::isary. In an aggravated case of noma., occurring in 
a ~yph iliti c chi!(} under my care at the Children's IIo::.pital, cauterization 
with the aeicl nitrate of mercury, and the internal admini~trntion of iodide 
of potas--ium, prnved very cffic:i.ent. The mouth should be frequently syr
inged with cl etcrg0nt rind cli:;infoctant washes, such as a solution of the per
manganate or r hlorate of potassium, or of borax, and the general hen. Ith 
1:111~tained by the frequrut admini~trntion of concentrated food nnd stimulu~. 
The application of tincture of iodine is recommended by Dr. l\[ill er, of 
Kan~a::. City, while Popper, of Pet:ith, advises that the s lough should be 
ecmped away, and the parts clreescd with creasote. The deformity left rifter 
cicatrization may sub:::cquently require a plastic operation for its cure. 

Noma Pudendi.-This grave nU'ectiou, which seems to be confined to 
female children, is very analogous to the preceding, and m;unlly attacks the 
mucou~ or ~ubmucous tis_,.;ues of the generative or~~ms, though, according to 
Uolme~, it ~omctimes hef!"ins in the fold of the groin. The treatment consi:;t8 
in early· ancl thorough cauterization, and in the adoption of met1::.ureR to ~us
tain the patient's strength. Parrot ~peaks favorably of the local use of 
iodoform. Death ~ometimes occur:S very suddenly, after the apparent estnb
li:shment of com·alcsencc. 

Hospital Gangrene.-This affection, which has received a p:rrnt variety of 
nnmcs, such ns f:Jlo11r;hing Pltagedccna, Pulpy Ga11grenc, I'uli'id .Degeneration, 
Tl'(tUlll'tlfr· Typhu.~, Po11rriture d'iflipital, etc., is occasionally met with as a. 
!'poradic disease, but has attracted most atteotiou when prevailing epidemi
cally or C' n<lernica lly in hospital~, e~pccially where large 11umhcr:'! of wounded 
men :ll'P crowded together, as in military hospitals in the neighborhood of a 
battle-field. lt has been stud ied by a great many writer~, among whom 
may he particularly mentioned, Pouteau, La l\[otte, Ollivier, Delpech, Le
goucst, Rollo, BJn,-.kadder, Boggie, Ilconcn, Ballingall, Thom!'on, GuthriC', 
and :;.\[acleod. It has also been ably inYestigated by many American sur
geons, who had ample opportunities for its study during the la.tc war, and 
an clahllrate monograph on the ~ubject has been contributed by Prof: Joseph 
.Joll('8, of :Xew Orleans, to the :\[emoirs of the U.S. Sanitary Commission. 
The characters of ho~pitnl gnngrcne vary in dif!Crent epidemics. The ma
jority of observer:-; h:we found the local to precede the constitutional symp
tom~. and hence have rcg-ardecl the disease as a strictly local affection; while 
ia other im;tnncc:-:1 equally careful observers hn\·e found eons! itutional di;.:turb
:lll<'e, headache, furred tongue, etc., to precede the local ehauges in the wound 
by nn interrnl of from one to three days. H ospital gangrene is undoubtedly 
co11tctgiow1,' having been developed by indirect inoculation, as well as through 

1 Dr.""· Thomson cxnmined microscopicnlly the discharges in several cases of 
hospital gangrene which occurred at Douglas liospitnl during the late wer, with n 
view of determining lhe presence or absence of fungi, which it. was supposed might 
be the source of contagion. 11 No fungi were found. The discharge consisted of fluid 1 

26 



402 DISEASES RESULTING FRO~l INFLAMMATION. 

the mc:>dium of instruments and spongt?S; the cxc(•ptional cn~c~, in \\ hi('h 
one of two contiguou;:. wounds, in the ~amc patient, ~ufii..ir('cl from the <lis
ease, while the other escaped, merely prove that in tho~c iuf'.tancc:< the affec
tion was not auto-inoculable. 'Yl1ile, howc\·er, ho~pital gangn:nc is u:<ually 
transmitted by contagion, it may probably originate de novo, ns the re:-;ult 
of overcrowd ing, bad ventilation, etc. 

Two forms of hospital gangrene may be recognized, but the difference be
tween them i.s one of degree rather than of kind. F or the development of 
either, the presence of a wound is probably ncce~sary, thouµ-h thi~ wound 
may be of the most tri\·ial character, a~ the sting of an in:-;ect, the prick of a 
lancet, or e\•en the scratch of a finger~nail. A clepre~~ed or clcprtwed state of 
the sy:-stem docs not appear to be at all essent ial for the development of the 
disense, though it may very probably aggravate the intensity of the affection 
when it occurs. The fol lowing description, taken from Guthrie, gives n. dvid 
picture of the u·or.~l fonn of hospit al gangrene. The wound thus attacked 
"presents a horrible a:;.pect after the fin;t forty-eight hours. The whole sur
faC'C lrns become of a dark-red color, of a ragge(J nppcarance, with blood partly 
coagulated, ond apparently half putrid, adhering at C\·ery point . The edge:s 
arc evcrted, the cuticle scp:uati 11g from half to three-quarters of an inch 
around, with a ronccntric circle of inflammation extending an inch or two 
hcyond it; the limb is usually swollen for some distrmce, of a shining white 
cnlor, and not peculiarly sensible except in spots, the whole of it being per
lmps o:i<lematous or pasty. The paiu is burning, and unbearable in the part 
itf'elf, while the extension of the disease, generully in a circular direction, 
nrny be marked from hour to hour; so that, in from another twenty-four to 
forty-eight hours, nearly the whole of the calf of' the leg, or the mu:::eles of 
the buttock, or even of the wall of the abdomen, may cli~appcar, leaving a 
deep, great hollow, or hiatu:;.:;, of the mo:-t dc.structive character, exhaling a 
peculiar stench, which can ne\"er be mi:-:taken, and sprending with a rnpidity 
quite awful to contemplate. The great nerves nnd arteries appear to re:;.:; ist 
its iufiuence longer than the muscular structures, but thc5e nt last yield; the 
large:st nerves are destroyed, and the arteries give way, frequently closing the 
scene, nf'ter repeated hemorrhages, by one which proves the last solace of the 
unfortunate sufICrer .. .. The extension of this disease is, in the first in
stance, through the med ium of the cellular structure of the bo<ly. Tbeskin 
is undermined and falls in; or a painful red, and soon black, patch, or spot, 
is perceived at some distance from the original misch ief, preparatory to the 
whole becoming one mass of putridity, while the suffering~ of the patient are 
extreme." This worst form of hospital gangrene is, happily, comparatively 
rare at the present day. In the milder fonn, the whole course of the affec
tion is more chronic, causing less destruction of tissue, and accompanied with 
comparatively little con5titutional disturbance. The general characters of 

J!rflnular matter, and dCbris. The connecti\'e li~~ue seemed to ha,•e been brnken 
down into unrecognizable granular material. 'l'he fib rous ti<:;sue was softened and 
easily tensed out, and in the muscular tissue the striated appearance was Jost before 
the fibrous. No ev idence of textural growth was found in the discharges, altbough 
the' piled-up' and thickened margins of the ulcers would probably re\•eal, on exami
nation, a multiplication of the connecti,·e ti:;;sue corpuscles, as reported in asimilar 
group of cases at Anna.polis, Md. 1 by Assistant Surgeon '\'oodward 1 'C'. S. A. 11 (Am. 
Journ. of Med. Sciences1 April, 1864, p. 393.) By microscopic examination, Prof. 
:Joseph Jones has discovered numerous animt'llcu les 1 as well as vegetable or~nn i sms, 
tn the gangrcnons matter of hospital gangrene, but hus been unable to establish any 
relation between the cause of the disease and the nature and chnrncter of these or
~anisms, which liave been absent in the most extensi\·e gangrene, when exrluded 
from the atmosphere by sound skin. (See U. S. Sanitary Commission .Memoirs, 
(Surgical), vol. ii. p. 266.) 
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the woun<l arc the same, e~pecially the circular shape, and cup-like excnrntion 
or sroorM~d-out appearance of the ulcer. There il3 less c\·er~ion and under
mining of the skin, lc:-;s ccdema and pain, and the surface of the wound is 
con•red with a pulpy, a!'h-colored slough, instead of the putrid clots described 
in Guthrie's vivid account. The constitutional symptom~ of hospih1l gangrene 
may at fin;t present a somewlrnt sthenic type, but rapidly ch:rnl!e into those 
of a profoundly typhoid and adynamic condition, the patient indeed present
inf.! much the appearance of one suttCring from typhus fever. 

The mortality from hospital gan~rene has rnried in diffCreut epidemics. 
During- the Penin:-;ular cnmpnign, the death-rate, according to Guthrie, wns 
20 to -lO _per cent., the genern l average being about 1 death in 3 cases at
tacked. 111 the Crimean war, the mortality iu uncomplicated cases was much 
l ei:~, while in the experience of our own surgeons, during the late war, the 
number of ~leaths was comparatiYcly \'ery small. The ccm.~e.~ of death, ac
cording to Prof. JonC's, may be cla~sified as (1) progretil3ive cxha .. ustion, (2) 
hemorrhngr. (8) entrance of air into veins, (4) opening of' large joints, (5) 
formation of bed-sores which subsequently become gangrenous, ( 6) cliarrhcea, 
(i) :::ubcutaneou~ disorganization of tissues around the or iginal wound, (8) 
mortification of internal organs, (9) direct implication of vital pnrts, (10) 
pyremia, (11) phlehiti~, ( 12) profuse suppuration, necro:::i~, etc. 

In the t!'eatmrnt of ho~pital gangrene, it is very important to secure good 
\·cntilation and to cnforcr the utmost cleanliness. AffCctc<l patients :::hould 
he at once i:;e~regatcd (if pos=--ib!c) from others, and, if it were practicable, it 
would be better that er1<.:h pC'rson attacked should be placed in a separate 
apartment or tent. It. is, indeed, probable that a certain number of the 
mildrr cases would get well under simple hygienic treatment, and the risks 
of expO!iure are much le:.::;; than those of overc:rowdiug; as a German surgeon 
(Prof: JUngken) ha:-:; ~omcwhnt qunintly put it, "It i:.:, after all, better thnt 
the patient ~hould shiver a little in a cold but pure air, than that he shou ld 
die in n.- warm but poisoned atmosphere." As it is certain that the disease 
may be comm unicated by means of sponges, etc.1 the gr<'atc:st precautions 
should be tnkcn in washing and in dressing wounds. The ward caniage 
(Fig. 10), or some similar contrivance for using a stream of running water, 
will, in these cases, be found of great service. The adoption of _Lister's anli
S?ptic method is recommended as a prophylactic measure by N ussbnum, of 
Munich. 

The Local Treatment of hospital gangrene is now, I believe, almost uni
vcr8ally regarded as of the highest importance; many different applications 
h:we been employed, varying in severity from the actual cautery clown to 
isimple ~yrup1 or buttrrmilk, and ench remedy ha.s proved occa::;ionally sue
cc~:;flll. The oil of turpentine is hi:?hly recommeudccl by Prof. Bartholow, 
ancl powdered C'llnpltor by Netter an<l other French wrilcr5. l\lost surgeons 
arc now a~recd a~ to the proprict~' of thoroughly cautcriziug the entire sur
face of the wound once, or oftener if necessary; and to in.sure thorougl1 cau
terization, it is nece~sary first to remove all the adherent slough with forceps 
and sci=--=--or:-:, followed by rough sponging. The Yarieties of caustic 1110:.:t to 
be relied upon arc, I think, nitric acid

1 
brom.ine, and a i::trong ~olution of the 

permanywrnte of pofra1.sium. The Jatter artirle is that which I ha Ye myself 
employed, in the proportion of 3j to f,5j of water, nnd l have neYer, ns yet, 
hl'rn di~appointed in its dfoct; it is but just, however, to say that I luwe not 
hnd OC'C'ft~ion to try it in any cases of the worst form, such as arc drscribe<l 
hy· Guthrie. The permanganate has been fayorably rrportcd upon by Prof . 
• Jachon, Dr. Hinkle, Dr. Leav itt, and others. Kitric acid seems to be 
)!C nern lly preferred by British surgeons, and is recommended hy Prof. Jones, 
and by the authors of the "Manual of .Military Surgery, prepared for the use 
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of the Confederate Rtates Army," while the !wt iro11 ~ecms to be preferred 
by the F'rcnch i the latter application would probably be the he:-:t in cases 
attended with hemorrhage. Heiberg, of Chri:'tiania, from an extcnclecl ex
perience during the Franco-German ;·ar, Kivcs a prcforcncc to the cldoride 
of zinc. Bromine, the merits of which were first announced, during our war, 
by Dr. Uoldsmith, has been most favorably reported upon hy Dr.-:. Post, 
l\Ioses, ,V. Thomson, Herr, and many others, and seems, from the puhli~hcd 
testimony in its fa,·or, to be, upon the whole, the bc:st caustic which ha~ yet 
been pn)poscd for these cases. The wound ha,·i1ig been previously clcanocd, 
the bromine may he applied undiluted, or in solution with bromide of potas
sium, by menns of a camel's-lrnir brush, or a sponge or mop, attached lo a 
stick, or by means of :i. glass pipette or syringe i as the npplicalion is very 
painful, the patient ~honk! be first brought under the influence of ether or 
chloroform. Bromine has also been used in the form of w1por (the surface 
to be ncted upon being protected with dry Jinl1 upon wh ich i:; placed a cloth 
<lipped in pure bromine, and the whole cO\·ercd with oiled silk), and by means 
of h11podcnnic injection at the circumference of the sore. (Sec Dr. Brinton's 
RC'port to Hurgcon-Gencral, in Am. Joum. of 1lled. Science.~, Julyi 1863, Jl. 
27~.) The bromine acts by producing an eschar, upon the separation of 
which the wound will usually be found healthy and di~po~e:d to heal. Until 
the slough separates, the wound may be dre:::-;ed with dilute liq. !'odre chlori
natis, with the permanganate of pota.:::;!:iiurn ( 3j-Oj),or simply with water dreFs
inj!; the resulting ulcer is, of course, to be treated on g<.'neral principles. 

The C'on.~tit11tion<tl Tteatment, if less importnnt than the local, is still not 
to be neglected. Almost all surgeons, with the exception of Boggie, ha,·e 
a~reed in recommending a tunic and stimulant, rather than a 1leplctory1 course 
of treatment. The milder cases require scarcely any medication, attention 
to the state of the f'eeretions being all that is neceesary in many instances. 
\\~llCn the typhus condition is more marked, the mineral acids may be used 
with ach·nntage; the 11rntialie acid of the U . S. Pharmacopreia may be 
given in five-drop doses, with opium, and oil of tw11entine, every three or 
four hour::;, as i!' done in cnscs of typhoid and typhm; fever. Opium is, of 
all single remedies, th<' most useful in this affection; it may be given quite 
freely, and :t case is reported by Pick, in which gradually increasing quanti
ties of laudanum were administered for fifteen days, the patient taking at 
the last nearly half an ounce in the twenty-four hour::.. Quinia an<l iron 
(especially in the form of the muriated tincture) arc particularly valuable 
i11 the later, though they may be required in the earlier, ~tages of the di~ease. 
The diet ~hould con::-:il'it of nutritious but easily digestible articles of food, 
i-:uch ns milk and becf~es!'lencc, and on the fil'8t manifbtation of a<lvnamic 
symptoms alcoholic !'timulants should be freely admini:.;,teretl. ~ 

Ampuilltion may be occasionally rendered nece~:,.;ary by the occurrence of 
uncontrollable hemorrhage from a wound which has been attacked by hos
pital gnnµTenc, or the same measure may be required at a l:ttcr period, on 
account of the extcn~ivc destruction of' ti:.-sue, involvin~, perhaps, boneti and 
joint.~, a~ well as the more superficial structures vf the part. 

It i~ i-:aid that hospitnl gangrene ma~· occur as an idiopathic affection, opon 
an unhrokcn surface, the disease then beginning as a ve~iC'lc surroundl'<l by 
a dusky areola, the vesicle ultimately breaking, and le:wing a slough, upon 
the scpan1tion of which the charncteristic appearnnccs of the affection are 
manifested: thrf.l.e idiopathic cases are, however, at least, extrernely rare, nnd 
in those \\hich have been reported, it may be fairly doubted whCther :i(1me 
~b~~1~·~:ttii~'~.may not in fact luwe existed, though ~o Slight as to have escaped 



ANTHRAX OR CARBUNCLE. 

Furuncle or Boil-Thi~ very common affection cousi:-;ts of a lotalizcd 
inllummution of the skin and Slibcutaneous areolar ti&;uc, al moot invnriably 
runnin~ on to ::;uppuration, and attended by the formation of a ismall central 
slou_g-h, which i:; popularly called the core. Boils may occur at any age, and 
in any part of the body; they arc, however, motit common in youth, and are 
!!'l'nerally seen on the nucha, back, or gluteal region. They arc oftcn mul
tiple, frequently come out in succe~tih·e crops, and occai'<ionully occur epi
demically-tho~e "·ho are nffoctecl being u::.ually in a deprc~cd :;tatc of health. 
The affh:tion, though very painful and annoying, is not commonly attended 
with danger. The treatment consi~ts in improving the general health by 
attkntion to the st:lte of the secretions, and by the admin i~tration of tonics, 

~~~~~~l:;.1.1 y x~:;~:~~ ;~· !~,~rt:~~~~~~1~b~~e;~ ~: t;it~~I~ in l ~~~~·~l lisd~s~~~·~::~i<~ec;!,';;71~~t~d 
for u. coni"iclcrable period. The liq. potasscc has been sim ilarl y used with 
advantage, and lhe eelebmtcd John Hunter, who suffe red much from boils, 
declared that he had cured hi mself by taking the carbonate of sodiwn. The 
local frealmcnt should vary "ith the circum:;tances of the cm;e. If the boil 
be not very painful, it should be left to open of itself, being poulticed, or 
simply protected by means of the cerntum saponis, spread upon a piece of soft 
buckskin or wnsh-leather. There is some reason to belic\'C that boils arc less 
apt to recur if left to t h cmsch·c~, than if too aC'tively treated. If, ho\\'ever, 
the patient be in gre:1t pain, with much con::;titutional di::;turh:rnce, the sur· 
geon !Should not he::itate to make n free sing-le or crucial ineision, thc case 
being afterwards treated as one of absce::;s. lt ma.r bl' ::;omctimC's po::;:-;iblc to 
abort a boil by purging, and by the application of tincture of iodine, spirit of 
camphor (Simon), or mercurial ointment (Roth), or by touchinp; the vc:s icle 
which usually marks the poi at of central slough with lunar caustic, a t"Oiution 
of corrosi,·c sublimate, or the strong aqua ammonirc. Planat recommend~ the 
use of arnica, both as an internal remedy, and, locally, mixed \rith honey. 

Anthrax or Carbuncle.-A carbuucle mny he regarded as an aggrnrnted 
fim11 of boil. It usually begins as a vesicle, sun·ouudcd hy an indurated 
clu::;ky areola. The subrut:lneous tissue sloughs nt an early prriod, givi ng 
the part a. peculiar ho~p;y fee>\, before the skin itself gives way.' The sk in 
mny slough merely bC'ncnth the cen tral ve!-!iclc, but, if the C'arbuncle be large, 
numerous apertures will be formed, arrnnged in a cribriform manner. The 
carbuncle conti nue:-; to spread, reaching its height in from three to eight <bys, 

;\:;~,~~r:~:;;~~:'.'.'.~;~f ,:~~i,~:~~ 1;'.~;~~~r:~!· ,~:;:~',:~~~1: E.;~,:~:~~c~,~,;~r~
1

\'~~:; 
~~:~~t:;~~1:1 ~~~ai~:.~~:.m:Ca~G~~c~~~h;~~ i~:8:·~1i1~1 ~11~~ ~'~~~u;:1~1~ 11;~eb~~ke~{o~;~ 
neC'k Or between the ~houlclers, but may occur in any portion of the body. 
They arc mo~t frcquent in the niale sex and in persons in ad,·atlCed lifo. 
The crmqe.<1 of carbuncl<' arc obl'lcure. The affection is u~uallr met with in 

~!1 ~~en~~~~~1~:ca~~(~~r:~~~;: ~~·i~1~~~~~~;~?1'3i~c~:,;: ~;~;'t~·~~;}~~·1i~ ~ff~~~~~~t~o~f· at~1~ 
kidneys, or di:1hctes.. The prognosis should always be guarded; though the 
large majority of cnscs recover, the disease is a lways serious. Death may 

1 Much li~ht has been thrnwn upon the pathology of cnrhuncle ~)'Dr. J. ~ollins 

~~~1~·;:~1 l i'~l1;i7tr~~r~;;i,b~; til~e 1:~1b~ur;:~i~~iis s~~~C:1~~n~~s~!1,1 ft~~fi~~:;te~1:~~1i1~n~~1~1t;~;1~n~~ 
dcpcndin~ on the nnatomiclll peculiarities of the part affected. (Colunma: Ad1posre1 

etc., p. 2.:>. C.:ttmbridgc1 188 1.) 
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occur from the exten:- ion of inflammation to an important organ, a~ the hrain 
or pcritoncum1 from \1isceral complication, from i:implc exhaustion, or from 
the de,·elopment of ery:sipel::ts or pyremia. 

Treatment.-If the surg-con be called at au early stage, it may be po:-:-ible 
to abort the di~casc, by opC'nin~ the ccntml vesicle and applying- some rau:stic 
ag-rnt, such ils the nitrnte of silver, the Yienna paste, or a strong solution of 
the permanganate of pota:ssium; or the plan proposed by Dr. Phy:sick mi~ht he 
resorted to, and a blister applied over the whole inflamed surface. It u:-unlly 
lrnppens, howeYcr, that the case is first seen when the bogginc~s and rribri
form ulceration show tlrn.tsloughing of the areolar tis::;ue has already occurred. 
UnclC'r these circumBtances, it is commonh- ach·iscd to make crucial 01· radiat· 
ing ioci:-:ions, deep and free, so as to inc'iudc the hC'althy ti:-:::me bC')'Oncl the 
utmost limit:; of the disease. Other Slll'J!Cons make subcutaneous incisions; 
while others agnin rely upon the 11::.e of eausti<:s, applying these either to the 
surface, to the inci~ion wounds (when these arc made), or around the <:ir· 
cumforcnl'C' of the carbuncle, in the form of caust ic arrows (c<mth·i.wttion en 
jliche11l. It is not proYcd, however, that any of t hese methods arc rffertive, 
either in limiting the extent of the carbuncle, or in ~hortcning its duration. 
It is po::;:-iblc that inci~ion may, in the early stage of the disease, give relief 
from p:1in, but it does so at the cost ofcon~iderable loss of blood; while the 
heal in~ of the inch-ion wounds themselves, imposes an additional tax upon the 
alr<'ad.'· o,·crwcightNI powers of the patient. In most cases it will be found 
sufficient to cover the carbuncle with a piece of leather or thick kid, spread 
with lead pla~ter or soap cerate, a central aperture bting left for the escape 
of the ::ilou~h. Another plan, which I have found very useful, is to apply 
pre~~ure, as suf!g:e:-:ted by O'Ferral, by means of strips of adhesi,·e plaster, 
bC'ginning at the circumference and laid on concentrically, until all except 
the central portion is rovered. A poultice may be applied onr all if there 
be much pain, 01· the ulcerated centre of the carbuncle may be simply dressed 
with wet liut. The extrusion of tbe slough is much assisted by the concen· 
tric pressure ( which is not at all painful), and may be further aided by 
the use of forceps and sci~::;ors. Dr. Leitner, of Georgia, accomplishes the 
same purpose by the applicat ion of a cuppin g·g lass. \Vhrn the slough has 
come away, the resulting ulcer should he treated upon general principles. 

The con.~titulional treatment is equally simple. In the milder cases a little 
opium may he required as an anodyne, and, if there be constipation, the 
bowels should be relieved by a mild laxutiYe. Should the tongue be dry 
and covered with a brownish fur, muriatic acid, in combination with lauda· 
mun and oi l of turpentine, may be usefully administered. At a later period, 
quinia and the tinct. forri chloridi will come into play, while at any stage, if 
there be delirium or other nervous complication, camphor and ammonia may 
he ~iven "ith adrnntaµ;e. The diet should, as a rule, be mild, but nutritious, 
consi::iting- of such articles as milk, beef.essence, soft·boile<l eg-~~, etc. ..A.Jco· 
1101ic ~tirnulus, though not ncces~ary in every case, will usually pro\'e n srr· 
viceahlc adjunct to trratm<.'nt, antl is often imperatively demanded, especially 
in the later stages of the affection. 

Facial Carbuncle.-Under this name is described, by British surgeon~, a 
maligwrnt carbunculous affection, which attacks chiefly the lips, and which 
presents some analogous fen tu res to the disease known in France and in this 
country as malignant pustule.1 The affection is a very painful one, and fre· 

1 1.L Revrrdin mtdnlnins, in nn elaborate memoir puhli,.hed in the Arcl1it•es Gin{· 
T(lfes de J\lldecine ror June, J11ly, and August, 1870, thot the grn\1 ity of C'arbunc\C'~ of 
the face, und particularly or the lips1 is solely due to the frequent occurrence of pble~ 
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quently pron•s fatal, through the development of py:.umiu. Of ..J.5 cases col
lected by Dr. Lidell, of' New York, only five terminated in recovery. The 
treatme11t cou:-ist::s in the administration of stimulants, and of large closc:s of 
quinia. Local measures arc of but secondary importance, but an incision 
may be required to relieve tem;ion and allow the exit of' slought:i. 

Malignant Pustule (Pustule Maligne, Charbon).-This affection is usuallv 
communicated by inoculation, from direct contact with the blood or othc.r 
fluids d<•rivcd from di:-:em•ed animals, as from horned cattle uf!Cctecl with the 
murroin, or from :-:eptic material coll\·eyed by flies, and is said to huvc occa
sionally re.-;uJtcd from eating the flesh of such animals, or even to Jiu ye been 
trausmittC'cl through the medium of the atmosphere. The affcctiou bC'gins 
:i day or two aftc:r inoculation, ns an itching red spot followed by n. vesicle, 
which bursting IC'aveA a dry brownish eschur. A fresh crop of \'Ct'icles next 
appear:-; around the slough, and the subcutaneous tissue becomes involved, 
forming a hard imclling to which the French give the nnmc of Bouton or 
7'1uncur Cluu·bo111tew1e. The neighboring lymphatic glands often become 
i:e<.:ondar.ily inflamed. There i:s a good deal of fever and of con~titutional 
cli~tltrbuuce, the paticnt1 in unfiworable cases, rapidl~· sinking into :i typhoid 
state, and dying with the ordinary signs of blood-poisoniug.1 The affection 
i:-i 1mid by Prof. Gro~:o; and other .. \.merican writers, to be intensely painful, 
but Bourgeois (one of the latest French authorities on the subject) speaks 
of the ab:::cnce of pain as a prominent characteristic. The di~cnsc nrny be 
di:-timrui:Shecl from carbuncle, by the fact of its beginning in the skin and 
only involving the subcutaneou::i ti:S,.ues at a. later period, and by the nlmost 
complete ab::-cncc of suppuration. The freatment con~ist::i in thorou~h cauter
ization with cau~tic pota::::-a, either with or without prc\'ious scarification, 
atcordinp: to the progress which the disease has made when fir~t seen i Prof'. 
Gro~s and Dr. Popper recommend total exci~ion . The constitutional treat. 
ment consi1'tS in the administration of concentrated food and stimulus, with 
tonics, c::ipccially quinia, and the mineral acids. Gezard recommends the 
use, both internally rmd externally, of iodine held in solution by means of 
iodide of potassium, looking _ upon this drug ms a prn;itive antidote to the 
poi::;on of the disca~c, while Estraclere speaks very favomb_ly of the use of' 
carbolic acid both internally and as a local n.pplication. Hypodermic in
jections of iodine are employed by Chipault, an<l those of cnrbolic acid by 
'l'relat. 

Other Gangrenous Affections.-Variou1; forms of ganµ;rcne arc occasion
nlly met with, which camiot be referred to any of the di:::;eascs above de
scr0ibed. Under the name of White Gangrene OJ the Skin, i:; describt•d hy 
Que~nar, Brodie, and others, a. form of dry ~angrene, iu which succes~h·e 
patches in various parts of the body, especially the neck, arms, and back, 
undergo mortification, pre;.en·ing at first their white color, but becoming 
sub~equentl.v horny and straw-colored, and showing. in the form of red 
streaks, the capillaries filled with coagulated blood. After the scpanltion of 
the ~loughi~\ the ulcer::; heal without difficult~· · Quesnay states that this form 
of gangrene is clue either to arterial ob::itruction, or to cornpre~sion or paraly-

bili.,., which mny eaus;e dl'.'alh bv the in~umm_Alion spreading to the sinuses of the durn. 
mntcr, or by the dev<'loprnent Or 11yremn1. He regards the affection ns totally distinct 
from mnligirn.nt pustule>, and recommends enrly a11cl free incisions. A similn.r view j.,. 
held by Dr. Lich-11

1 
and hn-, been recently acceded to by Sir James J>a)?ct. 

1 Dr. Gerald Yeo nncl some others believe tiltlt the di!;ease is identicnl with that 
known lo European writers ns .M.,11cosis Intestinalis, and thnt the development of an 
externnlpustuleisnotnoinvariableoccurrence. 
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sis of the nen·cs of the part. The treatment, according to Brodi<', is rnther 
unsatisfactory. In one case, in which the dh:iC:lSC was ai:~ociated with irregu
lar menstruation, the sulphate of copper was given with :ulnrntagc. Tonics 
would :::;cem to be u~ually indicated, and when, as in one of Brodie's ca:::~1 
and in one quoted b.v Que!"nny from D e La Peyronic, the disca:-c imcceeds 
an affCction of the !-tkin, arsenic might probably be advantageously employed. 
Cases of symmcfrical gangrene are reported by Rayuaud, Routhcy, C. K. 
::\IilJs, Collins " 'arren, and other surgeons, nod are believed by the last
named writer to be due to some irri tation of the vnso-ruotor nerves, cam;ing 
permanent spasm of the vessels of the affocted part. 

sol!ie~~:~~~~~i~~~i ~~7~r~:;l~~:~1~~~ ~~~~~~,~;1iZ~1~1 ~l~ur;;~k 1Ii?fS!t~;',~d1 ~:~:)~~~~ 
to the" medical offi cer of the day,n who ordered a flaxseed poultice; the 
next d:iy the man came to me in great alarm, with a black dry slough upon 
his hand, exactly the size and the !hape of the cataplnsm; the cschar, which 
was quite deep, separated in a few clap., and the remaining ulcer healed 
rapidly under the use of Lhe permanganate solution. 

CHAPTER XXL 

ERYSIPELAS. 

ERYSIPELAS 1 is an acute febrile disease, attended by a peculiar form of in
flammation1 which affects the skin, areolar t issue, and mucous or serous mem
branes. IL occurs ns au idiopathic aflection, or ns a complica tion of a wound, 
being ra il ed in the latter case frmnnatic erysipelas. External crysipefos, or 
that which affects the skin and connect iYe ti~sue1 is much more common than 
the internal vnl'icty, or that which attacks the mucous and serous mC'mbranes. 
External erys ipelas may be divided in to the simple 01' cutaneow~. the phley-
1110110u~ or celhtlo-culaneous, and the cellular 01· al'eola1', which is often spoken 
of as d~ffuse inflammation of the areola1' tissue. 

~ 
Causes of Erysipelas.-These may be di\'ided into the predisposing and 

the excit ing. Of the Predi,'i}Josin_q Caw:ws, ~on1e relate to the patient's own 
co11dition1 and others to the circuntBtances by tl'hich lie may be surrounded. 
Among the former may be enumerated a dcpres.<.:.cd or debilitatE'd state of 
the 8-ystC'm, re:mlting from any source, such as chron ic \' isceral disc>a:-e, espe
cially of the kidneys or li\~er; diabetesj chronic di:nrhrea or dysentery i 
dcpriYation of food; neglect of hygienic rules; intemperate habits; overwork, 
etc. Any sudden source of depression may act as a prcdispo:-;ing cause of 
erysipclasi thus, in military hospitals, t he disease is often ~ceu to fo l1ow in 
the wake of secondary hemorrhage. Among- the surrouud ing circumstances 
wbich predispose to erysipelas may be mentioned overcrowdiug1 bad ventila
tion and sewerage, and the season of the year and the state of the atmo-

1 'l'be usnnl derirntion given for th is word is from lhe Greek ip(•l.J (I drnw) and r.Oac 
(ncnr) i others, however, prefer to de_rive il from tpvflpoc (red) nnd r.cA6c (lh•id ). (See, 
upon this subject, n note to Mr. De:i\lorgnn's article in llolmes'sSyst. of Sur,qery1 vol. 
i. p. 207, and Dr. StilWs article in the International E11cyclopredia of Surgery, vol. i. 
p. 101). 
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l"phc>rc; it is notorious that erysipelas is most apt to occur <luring the cold, 
d:unp weather which oft(·Ll prernils about and after the vernal and autumnal 
equinoxc:o:. The principal Exciting Cau-'les of erysipelas are epidemic influ
ence, contagion, and the presence of a wound. 

Symptoms of Erysipelas.-1. Simple 01· Oulaneous Ery~ipela~.-Const.itu
tional disturbance, com•isting of rigors, headache, n:rn:-ea, and fover, may 
precede the local manifestations for one or two day~, thouµ;h in many in
~t:rnces the patient is not conscious of any marked indisposition, until the 
appearance of the rash or cutaneous inflammation. In tramnalic erysipelas, 
the locality of the rash will be determined by the position of the wound; in 
the idiopathic variety, though the disease may appear on any part of the 
body, it is mo!-it frequently seen upon the face (especially about the nose, 
ear::, and cyclicls), next upon the legs, and more rarely upon the trunk. 
The eruption appears as a red spot, rapidly spreading into a large patch, 
wit.h pretty well·defined margins; somewhat elevated; ofa bright rosy hue, 
di:-appearing under pressure; with a smooth, glazed, shining- surface, and 
attended. with a tingling and burning sensation. Except in the mildest 
case~, YC:sicles appenr on the affected part, containing serum. which nt first 
is clear, but soon becomes turbid, these vesicles eventually drying into 
brownish scabs. The eruption of simple erysi11elas laHs (as a rule) butfow· 
day/3 in the same part: it may, howe,·er, spread tu adjnccnt parts, or may 
break out in an entirely difforent region of the body, the affection in these 
ca..;;es constituting respectively the erysipelas amb1tla11s, anti the ery8ipe/a.'J 
erralicmn of the older writers. & the eruption fades, the swelling sub::;icles, 
the maq~ins lose their definition, and the skin nsrnme:s a dry and somewhat 
wrinkled appearnnce. The constitutional symptoms are rather agg-r:wntcd 
than diminit:ihed by the appearance of the eruption, the period of dtforvcs
cence usun.lly coinciding with that of the decline of the Joeal phenomenn. 

2. Phlegmo11ouif, o,. Cellulo-cutaneous Erysipelas.-In thi~ form of the aflbe
tion both the local and general symptoms am more marked. The infiam
malion involves the sub<·utaneous connective ti~sue as well as the skin, the 
swelling being greater, the color darker, the vcsiculions lnrg-er, and the pain 
more intenRe than in the simple variety. These signs continue gradually 
increasing up lo the s ixth or eighth day, when resolution may commence, 

~::~~11~ri8ti~=~·~ ~:~~;e %a'~:~l~~1~ ~~~:ff·:.·~1~0bei~~clh~~Je~~~-~c~11s~:~}~~:~tc~~1;:~~ 
soft and bof!g)" i the skin, at first deeply congested, becomes pale in spots, 
and then black, and quickly falls into a state of moist gang-rcnc. The con
stitutional symptoms, which may appear in the begin~1ing to be of a eomc
what sthc11ic character, rapidly degenerate into those of a typhoid type, and 
death may occur from c>xhaustion, hectic, diarrhrea, or pya.-mia. Thi;:; form 
of eryi!ipclas is that which mo~t often occurs in connection with wound:;;, 
simply becau!-ie in such c:t~C'S the deeper planes of fascia are usually opcnccl1 

~m<l t.hus cxpoi!Cd to the influence of the disease. 
l'"uder the name of crdemalous ery1SijJelas is described a modification of the 

phle~monous form of the db;ease, which is chietly met with in the legs, and 
about the genital orgn.ns of old or feeble persons. Both the local and gen
eral symptoms arc le:-:;; marked than in ordinary phlegnwnous ery:sipclns, 
but there is a considerable effuoion of lymph and serum, solid rodema some
timC's pcr::::i~ting, nnd giving the part the appearance ofSclcroderma, or Ele
phantia:o:.is of the A rubs. 

:l. Ccl/u/a,. E,.y,,ipelas (Diffuse Inflammation of the Areola,. Tissue).-The 
former name i~ pref<.'rable, ns there may be a diffuse inflammation of the 
conucctivc tissue unconnected with the erysipelatous influence (sec pnge 
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394). In this variety of the affection there is great swelling. tension, and 
pain

1 
but comparatively little redness. The disease extends rapidly nnd 

widely, sometimes from a wound, but at other times beginning at a di!"tancc 
from the point of injury. Suppuration, sometimes attended with emph)·:-e
matous crackling, occurs about the fourth day, or C\'Cll earlier, and the ~kin 
quickly falls into a state of gangrene. This aflection may also attack the 
deep planes of connective ti:3sue, as in the pelvis or anterior meditl!-!linum. 
The constitutional ~ymptoms are of a profoundly typhoid type, death some
timc:s occurring on the second or third da.y of the dh•ea.."<C. 

4. Traumatic Erysipelas is attended with changes in the condition of the 
wound itr-:clt: The edges become flabby, and the nei~hboring ti:::::sucs ceclcm
atous. A thin snnious fluid replaces the ordinary healthy (HIR, the granu-
1ations become pale and shining, and the healing procc~s is nrrested; recent 
adhesions may even be broken down and absorbed. A semmtion of weight 
and heat, with great pain, may precede by several hours the developmcut of 
the characterbtic eruption. 

5. Ety:sipela8 ~f .Mucous .. 1lembranes.-The parts most usually affected are 
the faucei:;, pharynx, and larynx. Beginning in the fouccs, which arc swollen 
and deeply red, the u\'lila being markedly ccdematous, t11e disease may spread 
to the larynx, giving ri::e to a. croupy cough, dyspncea, aphonia, and some
times death from ccdema of the glottis. 1\..t a later period fatal consequences 
may result from extension of the disease to the bronchi or lungs, from 
slou~hing of the part, or from the development of pyremia. Thi:s \·ariety of 
erysi1>elas is considered peculiarly contagious. Dr. Goodhart believes cer
tain cases of the aflCction known as ''Surgical l'.!Jclney" to be really ex
ample~ of erysipelas affecting the kidney and urinary tract. 

6. Er11si])elas ~f Serous .. Membranes.-This is chiefly met with in the arach
noid and peritoneum, the former being secondarily affected in cases of ery
sipelas of the scalp, or of injuries in the cranial region, nnd the latter in 
cases of injury of the abdomen or pelvis, or after various operations, such 
as heruiotomy, ovariotomy, etc. The symptoms arc those of inflammation 
of the affocte<l parts, with the general evidences of' a profoundly typhoid 
condition. 

Diagnosis of Erysipelas.-Simple erysipelas may be distinguished from 
erythema, by the fact that the latter occurs in patches of various size, which 
have no particular tendency to spread, are not elevated, and are unaccom
panied by the formation of vesicles. The marked constitutional di.dturbanee 
also is absent in erythema. From searletjet•er the diagno::-is may be made 
hy ob!'erving the circumscribed character of the ery:-oipelatous eruption. its 
well-defined margin, the tenseness and glazed appeunrnce of' the surface, and 
the pre~ence of vesicles. There is a peculiar inflammation of the skin which 
results from contact with the poison sumach (H.hus radicans, Rhur-: toxico
dendron), which i:s nlmost identical in appearance with crysi1lClas; the diag
nosis can only be made by the hi:story, and by the iuvariably mild course of 
the former aHCction, which, moreover, is oot, I believe, contagious. Pltleg
monous erysivelas may be distinguished from ordinary inO:unnrntion, by the 
greater extent of surface involved, by the absence of any tendency to point, 
by the rapidity of its course, and by the asthenie type of the constitutional 
symptoms. From phlebitis, it may be distioguishcd by the hard, cord-like 
condition of the vein, and the absence of gencrnl rcdne~s in that affection: 
and from angei.oleucililJ, by the fact that in that disease the redness and pain 
are confined to the cour:se of the lymphatics and theit· neighboring glands. 
Cellular erysipelas may be distinguished from common diffuse inflammation 
of the connective tissue, by the even greater rapidity of the courtiC of the 
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former cli~ca8e, and by the more asthenic type of its general symptoms. 
Ery::;ipC'lu~ of' thefauc&1 or latyn.r, may be distingui--he<l from ordinary in
flm1wl1ttion of those parts, by the dusky rednes::; exhibited in the former af~ 
fCction 1 and by the generally typhoid condition of the patient. Moreover, 
the manifC.•station of eryisipelas on the cutaneous surface will usually throw 
light upon the diagnoslli. Ji'rom diphtheria, ery::;ipelas of the throat may be 
fli:..:tingubhed by the greater clrgree of constitutional di::iturbance, and by 
the ah.~~nce of exudation . Erysipelas of the arachnoid or peritoneum, can 
f1nly be di::;tingui~hed from common araclrnitis or peritoniti.~, by the prjnrnrily 
t~·phuid character of the con:-;.titutional symptoms in the former affection~. 
The prr:-<cnre of deliriunt i::; a Ycry frequent accompaniment of eryi;ipelas of 
uny form which affoch the scnlp, and must not be considered as in it:::;elf nny 
C\'idenc:e of' meningeal eomplication. 

Prognosis.-The prognosis, in any case of erysipelas, depends chiefly 
upon the form which the dii::easc assumes, the locality of the part attackctl, 
an<l the con,.titutional condition of the patient. f.iimple erysipelas is usually 
a mild affCction, and, in the large majority of in:-<tanres, terminates in recov
ery; if, howe\'Cr, it inYoh·e the ~calp1 or the abdominal wall, there is always 
a ri:.:;k of trausforence to the arachnoid or peritoneum; if the face be affCctcd 1 

it may sprearl to the fauces or larynx; while, if there be serious visceral dis
ea:;(', cspec:ially of the kidney, the slightest attack of eryisipelas is likely to 

1~;·;:1:~1 ~~\ti~'.. '" l~~}~inf~ucc:a'11a:1·~·~: :~~~~I 1:~~h~e~~~cf ;>lil1~~,1-~c~1 i ib~, t~~~o~~~;r~~·d t~~~ 
optic nerve. Pldegrnonott.'1 and cellular erysipelas ure always very serious 
nt!Cetions. In the head, abdomen, and lower extrcmitiCf':, they arc particu
larly apt to prove fatal, exten!"ive ~laughing in the latter ~ituation sometimes 
laying- bare the bones and opening- the articulation:;. Fattc-ial anti laryngeal 
cry~ipclas ~omctimes prevail in an epidemic fi.lrm, and ha\·e occnsionally, 
un<l~r the name of "black tongue," produced friµ;htfol rava~cs in certain 
regions of our country. Finally, erysipelas in any form is a serious disea:::e 
in new-born children, in very old personis, and in women in the puerperal 
stittc. 

Treatment.-A great deal may be doue to vraent the development and 
Rpread of' erysipelas. For this purpose, hospital wards, or the apartments 
occupied by sick or wounded pcr~ons, should be well ventilated and scrupu
loul'!ly clean. All excreta an<l soile<l clothing should be promptly removed, 
and particular attention should be gi,·en to the sewerage; the presence of a 
foul drain ha:J not seldom pron•d the starting-point of a local epidemic of 
crp•ipclas. As the discmm can be unquestionably propa~ated by direct in
ocul:ltion, precautions shou ld be taken again~t the transference of morbid 
material from one patient to another. The washing of wounds should, if 

bf:,8~~11:1; ~'~t~~~~~~~o~'i~~~1a~ ls~~·~~: 1be0~r~~~?d~d~,-~:·~tf11~~ ~~· 1~l~i~~~i~e ai~:~p~·,~~~1i~:; 
the dre:-:-inb~ should be of i:iUCh a nature that tlwy can be frequently re
newed; the.'· ~hould, therefore, be as simple nnd as inexpcu:::ive as pos.siblc. 
Di1'infcctunt:-, :-uc:h as the d1lorine preparation::;, the permanganate of po
ta,..-:ium, carbolic acid, or bromine, mny be placed in Yarious portions of 
the room, or may be rmploycd in the drcs~in~. Personal cleanliness on 
th(' pnrt of nu1'tieS nnd dre::;::;ers should be rigidly enforced, and the latter 
l'hould not be allowed to comr directly from the post-mortem or disscction-

~·~~:1i1~1~rt~11~l:~.~~~~>:11~, t!11~:t: ~·:~~~('<1~~\~e~n :~~1d~:~bfc~i)J~<!:~:~~~~fo~hb~!~-eec~1er~1'.~~ 
:-.ipclas nn<l certain form::sof puerperal fever, should," hile attending cases of 
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the former affection, if po:-:sib1c, temporarily decline engaging in oh~tctric 
practice. On the fir~t appcarnnce of a ca,.:e of erysipcla~ in a ~urgiC'al ward, 
the affCetcd patient should be isolated, ancl disinfoc:tant measures resorted 
to, in order to prevent the further spread of the di::ca~e. 

The Curatiiie '1.'rcalmentof erysipelas may be divided into the constitutional 
and the loeal treatment. 

l. Constitutional Tl'eatment.-In simple or c11laneou.'i eryl!ipe/a.'i, ,·ery little 
medication is, as: a rule, required. If the patient, as is u:-:ually th<' ca:-:e, be 
constipated, with a furred tongue, a mercurial purge may be admioi.stered. 
Emetics are often recommended, but, unless i t he known that the stomach 
contains some irritatiug material, they :ire, I believe, as unncee~ary as they 
arc dbmgrceable i their reputation is probably derived from their known effi
ciency in those cases of erythema which result directly from the use of cer
tain articles of food. As a cathartic, two or three gra ins of blue mal'S may 
be g-iven, to be fo ll owed, in the course of twenty-four hour:.;, hy a do~e of 
castor oil or a Heidlitz powder. If there he much heat of fl.kin, neutral 
mixture may be given, combined with camphor-water if the nervous i-.ymp
toms arc at all prominent. Anorexia will usually indicate the propriety of' 
abandoning solid food, for which milk with lime-water, and bcef~essence, 
may be sub:-;titutcd, in small quantities and at frequent intcn·als. In most 
cases, at least as met with in hospitals, a small quantity of alcoholic stimulus 
may be serviceably directed, but there is seldom occa::ion to give large 
quantities, four or five fluidounces of wine, or two or three of brn.ndy, in 
the course of the dny, being usually quite sufficient. Mot:-t ca~es of cuta· 
neous ery::;ipelas will run a satisfactory course under the above simple mode 
of treatment. If, however, the surgeon wish to do more, there can be no 
objection to gi,·ing the muriated tincture of iron, which is a remedy of un
doubted value iu the pblegmonous form of the disease, aud which may he 
conveniently combined with the solution of acetate of ammon ium. The 
sulphites a1icl hyposulphites have been rather extensively u1>ed in erysipelas, 
and have, with some surgeons, acquired a reputation, which is, I believe, 
due more to the na tural tendency of this form of the disease to spontaneous 
recovery, than to any curative \'irtue of the remedies themselves. In phteg· 
monotts, and in cellulm· erysipelas, the patient may be put at once, after atten
tion to the state of his bowels, upon the use of the muriated tincture of iron, 
which must be bclievcd1 from published experieucc, to exercise a controlling 
influence over the course of the disease. This remedy, which was first 
brought prominently to the notice of t he profe::-:-;ion iri 18;)1, by Dr. G. 
Hamilton ll~l l , of .~clinburgh, may be gi,~cn in ltnge do~es-as much ~s. 
twenty or th irty mm1ms-cvery three or four hour~. or even e\'Cry hour if 
the urgency of the case require it. Quinia. is another drug which may be 
U$-efully employed, particularly in the later stages of the disease. Free 
stimulation may be employed in these cases from the \'cry outset, and as 
the symptoms a8:mme more and more a typhoid aspect, carbonate of am
monium and oil of turpentine may be properly added to the remedies pre
viously employed. The complications which demand special attention, are 
the supervention of arachnitis, of peritonitis, or of erp-ipelntous laryngitis. 
In the case of <ir<Lehnitis, benefit may be expected from free purgation 
and the use of turpentine encmata. If coma. occur under these circum· 
stances, Dr. Copland recommends n. foll dose of calorncl aud camphor, 
followed by nn elcctuary of ca~tor oil and oil of turpentine, placed upon the 
hack of the tongue, and repented from time to time until purging is begun. 
Euemata may then be used as adjuvant$, and blisters tlpplicd to the nucha 
and thighs, as derivatives. In erysipelatous peritonitis, opium i~ the remedy 
most to be relied upon. If the disease attack the ait-passa9es, the greatest 
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ri:-k is from re<lema of the glottis i here (beside the local measures which 
will be prci'cntly alluded to) a cautious trial may be given to antimony 
in comhinatinn with opium, the latter remedy sening to counteract the 
E=pai;1modic tcnclcncy which almo:-;t always exi:::ts in larynl!cal aHi.!ction.s. If 
the cly~pntl'a, howcv('r, Rhould increase, no time should be lost in re:::orting 
to lary11goio111y; the ced<'ma docs not extend below the ,·ocal cords in thc:::e 
cn::t . ..:, nnd lwncc thi:-- operation is preferable to that of opening the trachea. 

:l. Local Treatmcnt.-Thc lor~d treatment of erysipela:: i ~ almo~t ms im
portnnt m; the con:-;titutiunal. Ycry various applications h::we been u~cd in 
the:-c ca!'e:-;, and C'nch, at least in simple erysipelas, often with npparcnt sue
cc:o~. It mu~t not he forgotten, however, that, as pointed out by Yelpeau, 
the duration of the eruption in one spot is limited to four days, and that in 
mnny instances no other part may become affected. In this, as in many 
olhcr di8e:lSCR, n. knowledge of the natw·al history of the aflCction lllt\,Y tend 
toe.hake our faith in the curative power of the Temedics employed. With 
rc~tnd lo local applications in erysipelas, a good geoernl rule is given by Dr. 
Rcynold$, viz. 1 to arnicl nnything which shall expose the skin to Ynriations of 
te111pcn1ture, or" hich shall interrupt its natural function. Hence cold ap
plications and oily or unctuous substnnces should not be employed . Tn simple 
or cutaneous erysipPla.q, if' the affCcted patch he Rmall , it may be suffi<-icut to 
kC'ep it well clu~tc<l with rice fl our, toilet powder, oxide of zinc, or C\'Cll com
mon wheat flour. If the patch be Jnrge, varticularl)· if a Ji111b be the pnrt 
atfotted, ancl p:encral ly in hospital 1Jracticc, it will be better to eoYer the 
whole 8Cat of' eruption with carded cotton, loosely applied; the cotton ex
cludes the atmo~phcrc and keeps the part in a kind of continuous v:.lpor bath. 
In C'lRCS in which the tension of the part is Yery great, and which approach, 
in character, to the phlegmonous form of the disease, warm fomentations, 
such ai:; chamomile or hop poultices, may be substituted for the :-;irnplcr appli
rationR. Yariow; other articles are recommended by surgical writers, par
ticularly col lodion, su lphate of iron, tincture of iodiuc, nitrate of silver, and, 
recently, nitrnte of lend. Bromine in the form of rnpor, applied as described 
in r-;penking of hospital gangrene, was some" ha.t extcnsi\'cly u~cd during our 
late war, :1nd with alleged advantage. The nitrate of silver, which was first 
recommended in thh1 nffoction by Higginbottom, is used in the form of' a 
very i.trong sol ution (one part to three), and is a.pplied, after thoroughly 
clcan~ing the part, ll two or three times on the inflamed surface an<l beyond 
it, on the healthy ~kin, to the extent of two or three inchet"." 1' nother plan, 
if an extremity is nffoctcd, i ~ to apply the caust ic in a broad band, entirely 
around the limb, a fow inche~ above the scat of infl:unmation. The t-prcad 
of the erupt ion ccrtnin ly seems, in some case::, to be arrested by the caustic 
application thus made, hut perhaps not oftener than it would luwc been spon
t:uwou:.::ly arre:-;tccl nt the same point, had the treatment not been employed. 
In phlrgmrmo11.~ ayHipclw~ more active measures are required. In the early 
!'lfi!!l'ti hem·fit mny be deri\•ecl from making m1merouspm1el11re.q with the point 
of a. ~harp lnncct, a~ ndvi~ed by Rir R. Dobson; the:oe mny be frequently 
repented, and act by relieving tension a.nd promoting resolution. If these 
fail, or if the <·a~c be fir:.:t seen at a later stage, when the brawny feeling of 
the RuriaC'c indicates impending ~uppuration of the subcutaneous areolar 
ti~m', inci,11iom1, from one to two inches long, and two or thre<' inches npnrt, 
Rhouhl be made over the inflamed surfnce, in the general direction of the sub
jarent mui,;<•ular fibres. These incisions, which should extend through the 
l'llJ><•rfici~d foJ.:.cia, were first popularized by Copland Hutchison. They gape 
pretty ,\"irlcl)·, owing to the great distension and swel ling of the part, their 
edg:c~ pre::R'nling a gcltitinous appearance from the infiltration of scrum and 
lymph, rmd soon breaking down into pus mingled with shreds of disiute-
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grntcd ti:.:sue. If the hemorrhage from thc!ol-e incisinns he trouhlr~omr, they 
shou ld be stuffed with scn1ped lint until the bleeding has ccai.ed. 8outh advi~c:s 

that the incisions should be arranged in the form of a lozenge, thus I : I , the 

greate:-:t relief from tension being thus obtained with the l ea~t de:-truction ot 
tif':'UC. At a still later srnge, when brawniness has given place to boggine~,:;;, 
i;i,howing that sloughing of the subcutaneous tissues ha~ already occurred, free 
and deep inei~ions, three or four inche::. loog, may be required, in order to 
prC'\'Cllt gangrene of the skin, and to aflbrd an exit for !oiloughs, the ~cparntion 
of which may be hastened by means of forceps and sei:o:-:or~ . "\\rarin fomenta
tions should. be cou~tantly appl ied, and anti:;eptics may be frcrly used, not 
only in the <lrrssi ags, but injected among the ti:-:sucs by syringinJ!. When 
the suppuration is very profuse, the fomentat ion may be omitted , the part 
bei ng simply covered with lint and charpie, tow, oakum, or carded cotton, 
the now relaxed tissue;.: being supported by the gent le pressure of a bandage. 
The absce:-;:-:.cs, Rinuses, and ulcers which are left after phlegmonou :-: e rysipelas, 
arc to he treated on the principles laid down in the last chapter. Crllulrll" 
ery.'lipef.t.q requires the same local treatment as the phlcgmonous form of the 
cli:-;euse; the inci:-:ions s.hould be made C\'Cll earlier and more freely thnn in 

;~~~~~·~·~~~:)~,i~~~:~t~~~~~st l~!'dt!:~ t~:~t~~~.~~!~!~~i!~c~,~~h J'~1~~~t:li~~~~~1J?t~~,t~: 
in the orbit, the scalp, and the scrotum, early incisions are particularly im
perath·c. In the orbit, the inci1'ions are to be made by everting the lids, aml 
pu~hing the blade of a lancet or bi:.:toury, held flatwi!'-e, through the conjunc
ti,·n, between the eyeball and orbital walls i in the scalp, crucial inci,,ions 
nre the most effective; while in the Rcrotwn, a 5ingle free inci:.:ion on either 
F- i<l e of the rnphe will usually be all that is neeeF-:mry. 

Erysipclatous araclmifiB may be met by the application of cold to the 
scalp-the only form of erysipelas, I believe, in which the use of cold j.; 
ad1ni.;:~ible. In erysipclatous peritoniti.~, the whole abdomen shou ld be covered 
with a warm hop poultice. If erysipelas attack thefauce:~, a strong solution 
of nitrate of silver , or the muriatcd tincture of iron, may be fi·eely applied 
with a sponge or camel's-hair brush; while in ery~ipel atous lm·yngiti.:~, before 
resort ing to laryngotomy, a trial should be given to free f:car ificatiou of the 
µ:lottis, and of as much of the larynx as can be rcn.ched, followed by the 
inhalation of steam , and the free application of a solution of nitrate of 
sih·er ( 3j-f:5j). The scar ificat ion may be effected with a probe-pointed 
curved bi1'toury wrapped with adhesive plaster. or , more conveniently, with 
an ordinary hernia-knife. Should the patient Eun·ive the fir:"t rh·k ~ of the 
disca!';~, 5110 inc,·itable sloughing will require the use of dctcq!ent gargle~ 
(especial ly such as contain chlorine or bromine), to ob,·iate the fotor !lllCI 
dimin ish the risk of secondarr blood-poi~oning. 

Jn a en.~e of fl'((umatic ery.~ipela.'J, if the disen.f:e appear to originate directly 
from the wound, it would be proper to apply to the latter some cli;-;infectant, 
such as a solution of bromine with bromide of pota~:-;ium, in hope that the 
dL...:ease mi~ht thcrC;by he, if not arrested, at least fiworab ly modified in its 
~Oll~'C. Hirschberg, of Berlin,. recommenris iu these ca.~es hypodermic iu
Jecuons of a two per cent. solution of carbolic acid. 
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CIIAPTER XXII. 

PY.KMJ.\ (in the sense in which the term is used iu this work) is a peculiar 
morbid condition re~mlting from the ab~orption of septic material, and usually 
accompanied by the formation ofpuriform collections in various tissues and 
organli of the body. 

\~irchow, to whose labors we are greatly indebted fur our knowledge of 
the pathology of this disease, distingui!:l-hes SC\'Crnl forms of blood·poisoning, 
whith arr usually cla::-:sed together as pyremia, and proposes the names 
Jclwrrhmnirt, Srptlw·mirt1 and &pticccmfo, for that variety which results from 
the ab~orption of putrid material from wounds, and is not accompan ied by 
the deYclopment of those puriform collections which the older surgeoils 
<·ailed u rnt•tn~tntic nb:-i.ce~:-:es," and the formation of which he believ('s to be 
inrnriably due to plugging of the capil lary vcs.:5els hy frng-ments of disinte· 
izrated Hnou:i. coa~ula. A similar di::tinction is made by rnuny of the most 
em inent French ~ur~eOU$, who differentiate between "·hat they call ptirulent 
nnd putrid i11fu:tion, aud Dr. Lidell, one of' the more recent Americnn authors 
on the suhjcct, is di:;.pose<I to limit the term Pya:mia to those casr~ which arc 
ronnettcd with pre·cxi:;.ting sttppuralion, and to apply the term &J)lhmnia 
to the forms of blood·poii:.oning which occur in connection with trnumatic 
and ho:-i.pital gangrene, clis:o:ection wound:.:., etc. Prof. Yan Buren 1 too1 teaches 
that scpthrcmia is a distinct and well-<lefined malady 1 due to the ah:o:orption 
of a dcfinilc and peculiar poison. "~hile it is quite pos8ible that further 
experience and more accu ra te investigation may, at some future time, enable 
u~ to separate an<l cln:::.sif'y different varieties of septic poisoning, to recognize 
their several source:::, and to distinguish the cour:::es which they severally 1n11·· 
i;ue, I cnnnot but thiuk, with V erneuil, that in the present state of science, 
it i ~ more pract icnlly u:::.cf'ul, as it is certainly more convenient, not to aim at 
thei;c th<'orctital refinements, but to use the word pyremia (as hns been done 
in the definition given above) as a generic term, embracing one or more 
morbid ::ystemic conditions-nnd to study such cond ition or conditions as 
pnrtli of one disease, considering successively its pnthologicnl, clinical, and 
therapeutic-al i·elatious, with the light afforded by observation and experience. 

Nomenclature.-The fact has long been known thnt patients who 1rnse 
rccciYc<l injuries (e!O.pecially of the hend, or of the long bones), or who have 
undergone operation:::., may die from inflammation or suppuration in widely 
diHCrcnt parts of the body ;1 nnd vnrious names lrnve been ~ui:rgcstcd by sur· 
~eons, exprr:-:-oi\'C of the theories adopted to account for these phenomena. 
I'!fa.:mict or Pyohrmia (mean ing literal!}· purulent blood) was the name pro· 
po~ed by Pi01Ty1 in the early part of this centur}·, and has been used by the 
large majority of i:;urgieal writers; though a misnomer, ns far as any putho· 
logical significance is concerned, it is perhaps no more object ionable thnn 

• Hee Or. "'illinm Thomson's" Historical Notices of the Occurrence of Jnflammn. 
tory AffectioM of the Internal Organs after External Inju ries tllld Surgical Operation!! n (rrrrinted from Edinbw·,qh ftletl. and Surg. Jounwl), ]>Jiilnda. 1 1840; T. Hoi:e's 

~;~b~r1~:~~::~~,o~t·~·~:,~~e~:,eidll~~t,~Z::d,~:Q~io;~~V:l~,~it:·.;,~~;a~.· tL~d~~~';s~~~ 
and Blum's Memoir, in Archives G{ntrales de Mtdeci11e, Nov., 18601 pp. 534-554. 
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any other tcrm
1 
nnd is adopted in this work simply from motive~ of conveni

ence. Among the other names that have been employed, may he i;;pccially 
mentioned, Phlebitis, Purulent Infection, Purulent Ah..:orption, Purulent or 
P yogenic Diathesis, ~lultiple or Metastatic Absc~ss, Thromho:5i:5, ~urgical 
Fever, Pyogenic Fever, Huppurative Fe\·er, and Burgical Typhu~. These 
are all more or less objectionable, either as implying an untenable theory, or 
as referring to some mere incident of the disease. Surgical Fet1cr (the name 
used by the late 8ir James Y. Simpson) is perhaps the least objectionahle 
name-even less so than Pywmia-but is not adopted here becaw~e it is u~u
ally recognized as a synonym for Inflammatory Pet•er, which is quite a dillCr
ent condition. 

Pathology.-Va rious pathological theories haYe been advanced upon the 
subj ect of pyrcmia, which, t hough affording an interesting field for study1 

cannot be entered into within the limits of this work. I shall merely refer 
very briefly to the views which have most adrncatcs at the present day, and 
which are-1. The theory which makes pyremia dependent upon the existence 
of pus in the blood; 2. That which makes it dependent upon thrombo.'jis (the 
formation of \'enous clots or thrombi), and subsequent embolisni,1 or plugging 
of the capillary vessels with fragments broken off from these clots and called 
embolri; and 8. That which makes it dependent on the introduction of a 
septic material into the blood, and which looks upon the proce5ses of throm
bo~is and embolism as subsidiary and not absolutely neces...;:ary. This seems 
to me iu the present state of our knowledge to be the most plausible theory, 
and it is that which is here adopted. The theory which accounts for the phe
nomena of pyremia by assuming the existence of a morbid diathesi~, merely 
putli the difficulty one step further back; it is as hard to account for the dia
thesii; ns for the disease which it is supposed to produce. The theory which 
looks upon the symptoms of pyrem.ia as reflex phenomena brought about 
through the agency of the nervous system, is somewhat pl:iu::.iblc, but must 
be rejected as ignoring the facts which have been obtained by clinical obser
vation and di:;scction, as well as by experiments upon the lower animals. 

1. Pus in the Blood.-Thc existence of pus in the blood of pyrem ic pa
tients, has beC'n affirmed by a very large number of observer:;, but strenuously 
denied hy Virchow and others, who declare the supposed pus cells to be 
merely the white corpusrles of the blood, in increased numbers, and the con
dition of the blood in these ca::ses to be one of leucocylo8~Q, as in the disea:;e 
called by Virchow, LPttkccmia, and by Bennett, Leucocythemia. Redillot in
deed pointed out certain diagnostic marks as to size, color, etc., by whic·h he 
believed that the pus cell could be distinguished from the white blood cor
puscle, but it is now generally conceded that they are undistinguishable. 
It may be adclccl that, if' Cohnheim's observations are correct-if the white 
corpuscles and pus cells are really identical, and capable, by means of their 
amrebiform movements, of wandering through the unbroken capillary walls
thc whole question of pus in the blood will ha\·e lost much of its significance. 

The entrance of pus into the blood has been accounted for in two ways, 
viz., by the previous existence of Sltppurative phlebitis, and by the occurrence 
of direct abH017Jtion.1 

1 From tw? Greek words, iv (in) and {Ja/../.(,J (I throw or cast). 
2 Piorry's 1den that the blood itself could become the sent of infinmmation and sup

pu~ation, rnuy 1 in the pre~ent state of science, be looked upon as po rely ch imericnl; 
while the theory which sllpposes pus to enter the circulation by nbsorption through 
the_ lymplrntic system, must be rejected on nn~tomic~I ground.,, the lymphatic glunds 
nclrng as filters to prevent the passage of solid particles much smnller than the pus 
corpuscles. (t::>ee Virchow's Cellular Pathology (Chance:s edit.), pp. 184-185.) 
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Phlebili~ was suppo~ed to be the cause of pyremia by IIunter1 .Abernethy, 
Guthrie, Arnott, Cruveilhicr1 nod Liston, and thi:S Yiew hns been and perhaps 
~till is adopted by the majority of practical surgeons. The pus is supposed 
to be forme<l from the lining membrane of the vein 1 au<l thus to enter the 
l'irculation, either directly, or by the breaking down of the limiting clot. 
The objection to th iii view is that in many casc:5 of py:.cmia the veins are not 
inflamed at all, and that when inflammation does exist, it is secondnry aud 
doc.;; not invoh·e the lining membrane of the vessel, being what is called by 
Yir('how a me.~o-phlebiti.~ or peri-phlebitis. Even when the inner coat is in
volvc<l in phlchiti~, the entrance of inflammatory products into the gencrnl 
cir('ulntiou would be prevented by the coagu lum which in these cases fills 
the vein. 

The theory of ab8017Jtion of pus has received support from the well-attested 
facl.. that pymmin. i~ particularly apt to occur after injuries or operations in 
part.8 in which open veins are, from mechanical causes, unable to collapse 
when cut, or to contract at a. subsequent period, as veins ordinarily do, 
upon the shrinking of their contained clots. On the other hand, it has been 
repeatedly :;hown by experiment that ( 1) the effect of applying healthy pus 
to blood is simply to induce coagulation; l2) that injection of pus into the 
blood of healthy animals is not usually followed by fatal rc:sults1 though 
repeated inject ions may produce death; (3) that the injection of the fluid 
p:1rt of pus is of itself followed by no evil result; (-1) tl111t injections of smal l 
<jlHrntities of' pus act just as injections of various other substances, such as 
mercury1 oil 1 powdered oxide of zinc, etc., by producing lotal obstructions 
(infarciu!f) in the firstsctofcapillaries; and that (·5) the:ocob:itructions ma~·, 
in healthy animals, spontaneously disappear, the subjects of the exper iments 
eventually rcco\·eriug. Hence it is shown that if pus be ab:oorbed into the 
blood, its action can be only mechanical, and it is nry rensonnbly argued 
that the pus corpuscle, being at least no larger than the white corpuscle of 
the blood, is no more likely to produce the obstruction which results in the 
formation of the '~ py::cmic patch" or "metastatic nb~ccs::;," than the white 
corpuscle itself.' Finally, as already remarked 1 if Oohnheim's views be cor
rect, this whole question will have lost much of its importan ce. 

2. 'l'lirombosis and Bmbolism..-Thrombosis1 or the coagu lation of blood in 
the vc~scls during life, may depend upon a variety of causes, as {1) quies· 
cence or simple rE:tarclation of the circulation, (2) the contact of n rough 
r.;urface, and (3) an alteration of the blood itself, consisting probttbly in nn 
increase in the proportion of fibrin e.2 Thrombi form in the veins in almost 
every ca..sc of injury 1 or of inflammation of the surrounding tis:;ues, as well as 
in ca~c:;of phlchitis. These venous thrombi or clots increase by aggregation, 
until thl'y reach the points at which the veins in which they are seated 
ana.stomnsc with their parent trunk; if the force of the circulation in this 
be sufficiently stron~, it may prevent the further incre:1~e of the thrombi, 
but if' not, thel:'e will continue to enlarge till they project into the nrnin trunk, 
n~ ~hown in the annexed diagram taken from Calleudcr (Fig. 192). A frag
ment of the projecting part of a thrombus may be broken off nnd swept i!1to 
the eirculation, pa::;$ing through the heart and plugging an artcry1 producmg 

1 It i11., however, po~ciblc, ns rcnrnrked by Bristowe, thnt aggregated !nasccs of pus 
cells mny cnlcrthc circulntion as pellets or flake~, nnd prO\'CU mcchun1c1ll source of 
emb<1lism. 

'Hee .i\Loxon, in Guy's Hosp. Reports, 3d s., vol. xiv. p. 101. According to Schm idt, 
of Dvrput, fibrine (us such) does not exist in the circulnting bh~od, but .is produced by 
the union of two subsl11n<'es 1 which he calls fi.brinogen nndfibrmoplastm, t\lld coagu-
11\lion is due to the action of n ferment produced by the disintegration of the white 
corpuscles. 

27 
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e:mbolimn, and, if the Yes~el be of sufficient ~ize, perhaps 1ea<lin~ to gangrene; 
just a~ we ha,·c seen in a previous chapter that g:.u1gn·ne may he induced by 
embolism, from the breaking up of a clot formed in the henrt. ruder ('Cl'
tain circumstances, probably owing to an unhealthy condition of the fihrinc, 
a venous coagulum or thrombus softens and undergoes general di~intcgration ; 
a large number of small fragments are thus carried into the circulation, :rnd, 

pas~ing through the heart. plug the fin::=t ~ct ()f ccqJillruits 
(which, if the scat of thromboi:-is be in the sy~temic tir
culation, will of course he the pulmonary ),caui-ing lhus 
capillm·y cmboli.'<Jn. A few em bola may !'lip through the 
first, to plug other sets of cnpillarie:-;, or eac:h poiut of 
oh:;truction may cauE-e fresh thrombosis, aud a repetition 
of the whole proce."5. In the same way capillary em
boli~m may be dne to disintegration of cardiac coag-ula, 
and to cm~es of this kind Dr. "Wilks hn8 appl ied the 
name ".Arterial JJYlL'mia." The i::econdary eflhtR of 
capillary emboli::;m con::istcs:-entially in the development 
of conge:stion and inflammation in the part depri\"ed of 
its va:--cular supply, which often, though not always, 
goes on to the occurrence of suppuration and gangn:ne 
-the embola themseh-es, in the latter case, breaking 
down and mingling their dCbri.'i with the products re
sulting from the d isintegration of surrounding ti::i~Ue. 
It is probably to this process of thromboi::is and capillary 

Frn.192. 

;:;~;~~~:J~~;;s;~~ ~f1s~~~~':;~~-~~-~ei1~~~~t~,t~11~ ,~~~~~~;~~l~i~ra~~~~~~~~.:~:j~~~~ 
of py:emiai but that this proce:<s is not nece~nrily prt:;cnt 
in every cnse, is !'hown by the facts that (1) prccbcly 
the r-amc set of changes may rei::.ult from capillary 8tag
nation, produced by the introduction into the circulation 
of' putrid fluid~,' (2) that the secondary depo~its are 
sometime5 absent from the lung:::, though present in other 
viscera. ( wh ich would be unaccountable on the supposi

proJectmg mto venous 
lrunkandincreasingby 
aggreg:i.1ion; b, c:\01 un
dergoing dbintegra1ion, 

::den~~~~~neg c~::~:~:I~ 
(m1/,,,/a). (C .... 1.1.Jl.SDl!.Jt .) 

tion that they were due solely to mechanical obstruction by fl.olid particles, 
as in that case these particles, or emhola, would ncce::::sarily block the fil'tit 
set of capillarieo;)/ and (3) that in car-e:-. of capillary emboli~m from cardiac 
disea:-e (cuterial pycemia),3 the course of the affection is ''ery much lef.ls acute 
than is seen in the immense majority of cases of ordinary \·enous py~emin, 
as met with in surgical practice, showing that in the latter there must be 
something more than the simple procc::scs of thrombosis and emboli~m . Jn. 
deed, Yirchow and his followers acknowledge that certain of the phenomena 
of pyromia (ns ordinarily i;:.ccn) are not accounted for by the::c processes, and 
declare, therefore, that in many cnses the re is in addition a. state of ic!tor
rhwnia, <luc to the absorption of septic material. 

8. Absorption of SPptic JfHierial.-"re are thus brought to the conclusion 
that the only theory which is capable of accounting for all the phenomena 
of pywmia it; that which supposes the pyremic condition to he induced by 
the nb8orption of septic nmlcrial ( U1'iUtllly in rt 1iquid, but po1'sibly sometimes 
in n gaseous state), which unfits the blood for the proce~8es of healthy nu-

1 Sec S1wor_v1 in St. Bartholomew's Ilosp. Report!:, vol. i. pp. 118-120. 
2 .A1•cording- to 0. \\~ebcr, however1 ns quoted by Uillroth,certain formsofembo1a 1 

espech\l~y fiocculi of pus, nrn.y pilSS the pulrnonnry capillnries nnd enter the systemic 
circulation. Bu~ch exphtins the occurrence of hepatic emboltt by the occurrence of 
relrngrade movement.~ of the hlood in the venn cavn. 

3 l::iee ·wiJk, 1 in Guy's llosp. Heports, 3d s., vol. xv. pp. 29--35. 
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trition, inilure:-; capillary stagnation and its con~equences, low forms of in
flammation, or serous nnd 8ynovial cff'ut-ions, and may, aud probably docs, 
in mo~t ca~r . ..:, rausc vruou~ throrubosi~, ~iv in~ rit"C to the occurrence of loo:'e 
and ill-fornw1l coagnla, which, rapidly undergoing di~integration, cause 
capillary embolism, and thus produce the secondary deposits, or metastatic 
ab~<'('!'l:-:es, which arc ~o common iu this affCction. 

Morbid Anatomy.-Unclcr this head I shall <le,cribe Ycry briefly the chief 
pn::t-mortcm appe:nances observed in fatal case.s of pyremia. In case.s which 
prm·c nry rapidly fatal <the 8eptictmie foiuli-oyante of Yerneuil and his 
follower~ ), time is not afforclecl for these change:;, and, under such circum
stanN'~, the po~t-mortem appearances are a lmo::;t negative. The charactcr
i:-:tit• k~ion!'i of th is affection con::ist in local conge::.t ion, cxtra\·a>latiou, and 
inflammation, with gangrene, and occa!' ionally true suppuration. Small 
fihrinous plugs (emboltt) can sometimes be detected in the smaller vessels 
leading to the affoctccl part, but mnre often the microscope reveals only a 
ma,:s of gra nular matter, lymph aml blood eells, fibrils, oil globules, and 
ddHi~ of' ti:-sue. If true pu:; exi:st, it is the result of suppuration occurring 
set'ondarily a1·ound, and not in, the pyremic patch. 

L1mg.~.-Pyrc1nic prtlche.'f, or, a!S they were formerly called, meifl.;.itatic ab
~r~.'ff,'f, arc most often seen in the lungs, an<l (according to Callender) in the 
left, more frequently than in the right. They vnry in size from that of a 
small pea to an in ch or more in diameter. Tbey may occupy any portion 
of the lung, but are most frequent at the posterior part, nncl are usually 
prl'"l'nt in eon:-iderable numbers.. They arc hard and resi:-;ting to the touch, 
:md when cut open prC':-:cut varyin~ appearanres, acconling to the !'tttge which 
hru; hc<'n reached, their color being reddish-black, brown, pale butt: or ycl
lowi,.h-f'ray. They are a lway:-: surrounded by a well-marked vascular zone. 
'rl1cn near the pleural im rfo. re, they often cau!'e plcuri:iy, marked by the 
formation of lymph, in pate.hes, and by the effusion of' lurbid ::erum. Be
side prc,:;cnting these pyrnmic pale hes, the lungs a.re often diffusely congested, 
or even inflamed. 

/,ivrr.-The liver is most often affected, next to the lungs. The progress 
of P.ncmic patches in this Ol'J!:ln seems to be more rapid than in the pulmo
nary tis .. uc:s, ~!)that the puriform appearance i.s \·ery quickly developed; a. 
circtun .. tance which accounts for the fact that "metastatic ab.sces.ses" are 
of'tcn ob:::en'cd in the liver, when the morbid chan6es in the lungs hn.ve 
(':;<"aped attention. 

Othm· J''isrera.-The Kidneys, Spleen, Heart, B1"(tin, Bowels, Te.;;tes, Pros
tate, b'ye, etc., may nil be sim ilarly affected, and prohn.bly in the order named, 
as regards frequency. Dr. Bristowc, indeed, consider.s that the kidneys are 
mnrc often affected in pyremin. than the liver. The spll!en may be much 
rnlargcd, even when not the scat of the charactcri!'tic pyremic patches. The 
I't:rito1wwn is not unfrequently locally inflamed, ns the result of pyremic 
clepo ... its in the various abdominal viscera . 

.Joinfa.-The articulations arc often swollen and inflamed, containing a 
turhicl puriform fluid (som0 time::., probably, true pus), the synovial struc· 
turt•s bein~ <IC'eply congestC'fl, and the cartilages eroded. 
Bom»~.-The bones are probably occasionally, but very rarely, the sent of 

secondary py~umic changes. On the other hand, pyJ)mia very oftcu origi
nate.., in inflammatory affCctions of bone, especi:tlly (as we shall see here
nftrr I in osteo-myclitis. 

Jfusr/e,'f and if,.eolar Tis.me.-Pyremic deposits are not unfrequcntly met 
with among the muscular layers of thC' thoracic or abdominal walls, or in 
the neighborhood of joints, and, nccor<ling to Bri:-:towe, occasionally in the 
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tongue. True suppuration may occur under these circumstaoccs1 rc:-.ultiog 
iu the ra.pid formation of abscesses of large size. 

Ettemal SwJi:tre.-The skiu present:; u yellowi:-;h app<'nrance, and is :-omc
times ab~olutcly jaundiced. Open woumh; are found dry, the granulntiorns 
having often completely disappeared, and the surface bei11g pale and glazed, 
or occasionally covered with a grayish slough. 

Lymphalics.-The lymplrntics in the neighborhood of a wound are often 
inflamed, and absce&;es form in the adjoining lymphatic gland!'. I t is 
clouhtles:5 to the irritation of the lymphatic ~y::;tem, that is due the inrrca::-ecl 
number of white corpuscles sometimes ob::-erved in the blood in pytcmic 
cases. 1t wns this phenomenon (which Virchow calh:; lcucocytot:i i:;) whith 
first suggested to Piol'l'y the name of P yrem ia. 

Bloodi1essels.-Phlebitis is a Yer_v frequent accompaniment of py::cmia. The 
veins are thickened and somewhat contracted, contuining clot~1 which arc 
usuallv firm and adherent above, but softened below, and disintegrated into 
a. puriform fluid, which was formerly supposed to be actually pus. The 
arteries arc

1 
I believe, not affCctc<l in cases of ordinary py:x:mia, except that 

the smallr~t branches may be sometimes the scat of emboli~m. Dr. Wilks 
bclicns that in some cases of what he calls arterial py:.cmin, the pathologi
ca l cond ition i::: one of arterial thrombosis in sitii1 rather than of emboli!':m 
from sofl.cning card iac clots. The capillarie.~ in \'arious parts of _th~ body 
arc occastonally seen to be plugged by em bola; but, as already 111d1catcd, 
this condition is, iu most in::-tances, inferred, rather than demonstrated. 

Blood.-The blood often presents no abnormal appearances, though in 
other ca!':es it contains an u11usually large proportion of white blood corpui-
cles (le11cocytosis) . Its coagulability is usually dimini;.;hcd, and it is com
monly found fluid or imperfect ly clotted . This want of coagulahility is one 
cause of the liability to capillary oozing or parcnch~·nrntous hemorrhage, 
which is often observed in cases of py::emia, a tendenty which is probably 
assisted, as pointed out by Stromeyer, b;· the ve11ouJo< obstruction due to 
thrombosis, and which is Rtill further aided by 'ihc complication of leucocy
tosis, when present-capillary bleeding being, as is well known, a frequent 
occurrence in cases.of lcukrernia or leucocythem ia. Rmnll or~::mi sms (bac
teJ·ici) are commonly found in the blood of pyremic patients, but have not 
been proved to have causal con nection with the occurrence of the disease. 

Causes of Pyremia.-As Predi.<posfog Causes of pyremia may be mf'ntioned 
previous illness, visceral disease (especially of the kidneys or liver), exhaus
tion, loss of blood, prolonged shock, OYer-crowding (e:-pecially of :::uppurating 
cases), a scorbutic condi tion, the puerperal state, cNtain diseases-such as 
ery:sipelas, hospital gangrene, carbuncle, < :-.teomyelitis, etc.-and, finally, 
the presence of ftll open wound. The Exciting Caw~e, according to the 
pathological ,·iew adopted in this chapter, is the absorption of a septic ma
terial, Ubually in the fo rm of a liquid, from a wound or ulcer, but, in some 
cases, from the alimentary or other mucous membrane; or, po~:-;ihly, in the 
form of' a gas, by the medium of the lungs. It is a!'::o:ertrd by mnny writer~, 
that py::emia ne\·er occurs except in connection with the exi~tencc of an open 
wound. There are, however, cases on record, in which pyremir symptoms 
have not appeared until after the cicatrizatiou of a wound, and i:-:.:wory declares 
that pyromia not only occurs without the previous exb;tcnc:e of any wound, 
"but sometimes, so far as the most ca refu l and complete exam ination c:rn 
show, without any prcY_ious suppuratiou or auy other local mischief what
ever." 1 Dr. Savrcux-Lachappellct has collected a number of cases of so-

1 St. Ilurtholomcw's Hosp. Reportj::, Yol. iii. p. 77. 
2 See notice in Archi\'es Gen. de MCdecine, October, 18601 pp. 488-4!)1; 



SYMPTOMS OF PY.iE.'dIA. 421 

cnlled idiopathic or eRsential pyremia, and has shown lhat in rn0::;t of these 
io:"lances e.cpo.11ure to cold has been the apparent cause of the affCctiun. 
Tbere i;o;, moreover, rea:;on to believe that, in some cases, the pyromic poison 
is g:eneratcfl in the secretion which lubricates mucous membranes. H ence, 
while in the immen:se maj ority of cases we may safely aS.!:illlllC that the male
rieg morbi of pyromia. is developed in the fluids of a wound or ulcer, we a re 
forced to believe it possible that the septic material which gives rise to the 
di .. ea--e, may or iginate de noi·o in the system, as the result of extraneous in
fluen ce~. \rith regard to the que:stion of the contagiousneM' of py~emia, we 
mu~t toipeak with a certain degree of hesitation; in the ordinary sense of the 
term it i...; ce rta inl y not contagious-not in the same sense, that is, as typhus 
fbver or measles. P yremia may, undoubtedly, be inoculated by careless use 
of spongct', etc., or may po~sibly be transmitted by proximity alone; but in 
either case the septic material must be generated in the fluids of the wound 
or ulcer of the person about to be affected, before infection can tnke place. 
E\•en in the rare ca::cs in which the peculiar septic matter of pyren tia is sup
posed to ha\1e been ab:;orbed in a gaseous form through the lun brs, it is possible 
that the sole offi ce of the morbid substance derived from without has been to 
produce a. change in the fluids of the part, the true py::cmic pohson being 
there developed, und causing infection as a secondary con~cqucncc; ju:st as 
in other in!o\tanccs it is probable that the pyremic poison is generated in the 
oeeretions of the alimeutary or genito-urinary mucous mcmbnrnes. 

Symptoms of Pymmia.- Thc first symptom of pyrem ia, at least in surgical 
ca:-es, is almost always a sensation of cold , with rnmally a decided 1·igor or 
ehill. These chills arc subsequentl y repeated, at irre~ula r intervals, and 
arc commonly followed by profuse and exhausting diaphoresi.'f1 the hot stage 
whidt is generally ob:sc rved after malarial chills being, in cases of pyrcmia, 
absent, or but slightly marked. The greatest ele\'ation of temperature co
incides with the period of' rigor, the thermometer not often going above 104.0

, 

though occa~ i onall y, if the chill be very severe, reaching 106v or 107°, or, 
n.ccording to Billroth, even 108°, Fahr. The irregular variations of tem
perature, which range over 10° or 11° Fahr., arc considered by " 'agslaffo 
of diagnostic value. During the sweating stage the tempemture rapidl y foil s. 
According to H.inger and L e Gros Clark, the elevation of temperature begins 
before the development of the chill , and the former author believes that the 
occurrence of the rigor may be predicted by thermonictrical ob:::ervation. The 
pul.qe rate is rarely below 90, usually ranging from 100 to 130, and (according 
to Bri:.;towe ) occasiona lly reaching 200. The 1·espfralion is usua lly hurried 
and anxiou5, ranging from -10 to .50 ill the minute, and sometimes e,·en more. 
The breath is said to have a hay-like odor, though I ca nnot say that I have 
myself obsenecl this symptom. There is commonly cough, with expectora
tion of viseid or of blood-:~tnined sputa, and physical examination re\·eals the 
sign ~ of pulmonn1·y conye.~tion, with pneumonia (lobu lar or lobar ) and plttt
ri."Y· PericMdilig may be present, but its sigas are often masked by the 
rel">p iratorv souncll'. The countenance is flushed, the skin presents a dusky, 
~nllow, soil1ewhat jaundiced hue, and is often marked with sudamina , which, 
being l'u rroundcd by a. zone of congestion, ha\•e been mistaken for the spots 
of typhus, or of typhoid fo,·er. At n later stage, a pustular erupt ion, resem
hl ing that of sma.llpox, has been observed. Petcchim, ccchymoses, and loeal
iied g:rn~rcnc, occur in some cases. The tongue is usua lly furred; there is 
commonly complete anorexia; often nausea and vomiting; and usunlly clim·-

1 Sel' in connection with this subject a paper by Dr. J . Burdon 8anderson 1 in )(cd.
Cbi r. Trans., vol. h•i. p. 345. 
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rluxa. The 1.ll'ine is frequently albuminous. The patient i!-l. often ddiriou.~, 
particularly at night, or may be profoundly soporo.qc, though rousing up and 
answering intc11igcntly when addre::;;:;ed . Intenlle jJfli1t often nr(·ompanics the 
formation of the secondary deposits or inflammation~, particular! y when tht:-:c 
are superficial, as in connection with the joints. If there be an open u·owtd, 
it will probably become dry and glazed, all repnrative action cca:-:ingi occa
sionn1ly, however, healthy µ-ranulations continue to be formed almol't to the 
end of the case, or, on the other hand, absolute sloughing may occur. Profuse 
capillary hcmouhage may tend still further to weaken the patient. Before 
death the symptoms assume a. profoundly typhoid character: sordes accumu
late upon the lips and gums; the tongue be<>omes dry and brown, and some
times cracked and bleeding; subsultus tendinum and carphologia, with low, 
muttering delirium, mark the J)rofound implication of the nervom; system, 
nnd the patient may die comatose, or apparently from pure exhaustion. 

Diagnosis.-The diagnosis of pyremia can usually be made by carefully 
observing the history and the symptoms of the case. From Injlmmnatory 
Fever, from llectic, and from Typhoid Ferer, pyromia can usually be distin
guished by its greater fluctuations of temperature and higher thermomctrical 
range, and by its repented rigors, occurring at irregular intcrvalR. From 
inflammatory fever it further diftCrs, in that the former affection commonly 
yields on the occurrence of suppuration. The irregularity of the chills, 
tOf!'Cther with the absence, or at least the want of prominence, of the hot !'tn~e, 
will prove of diagnostic value as regards Intermittent and Remittt:nt Ft.rers. 
From Rhemnalism,1 and e.specia1ly from what is eallc<l Rheumutoicl .Atlhrilis, 
the diagnosi~ is often extremely difficult, particularly if the pyremia. a~sume a. 
chronic form. Uu<ler such circumstance::, the sur~eon mu:-t rely chiefly upon 
the hi~tory of the ca::e, the condition of the wound (if there he one), the de
gree of prostration, and the tendency to suppuration-which oecur:s as ::t rule 
in pyremic joint af!Cction:-:, and only exceptionally in those of a rheumatic 
character. The secondary local mnnifei;tations of pyromia m:1y be readily 
confounded with other diseases. Thus an idiopathic pneumonia, occurring 
after an amputation, might be mistaken for the lung complication of pyremia, 
and a similar error might be made with regard to other organs. I wa:i. once 
al'kcd to sec a patient in whom marked brain symptom:-:, with general febrile 
dbturbance, had fol lowed traumatic eryt"ipelas supervcuing upon an excision 
of the elbow. The case had been supposed to be one of pyn!mia, but I diag
no~ticatcd tuberculous meningitis, chiefly from observing the iutcn~e head
ache, with screaming, the absence of pro:-:tration, and the exi,.;tence of the 
tache cfri:bralc, or red mark produced by lightly drawing the finger-nail over 
the surface of the che::;t or abdomen. The correctness of thio opinion was 
subsequently demonstrated by an autop:-y. 

P rognosis.-The prognosis of py:-emia. is always unfavorable, and in an 
acute form the disease is almrn::t inrnriably fatal. The subacutc and chronic 
varieties, however, are Jess hopeless, and, 'in any case, the longer the patient 
can be kept ali\·e, the better is the prospect of ultimate recovery. I have 
myself seen at least five cases of pyrernia terminate favorably-three after 
partial excision of the radius or ulna, one after partial amputation of the 
hand, and one after amputation at the knee-but in none of the fhe did the 
affection assume a very acute form. The duration of the disease varies 

1 There is reason to believe that the affections known as Oonorrlircal Rlummatism, 
Urethral Rliemnatism, Urethral or Omital Fei.·er 1 etc., ore 11ctuolly mild forms of 
pymmia, resulting from the dC\'Clopment of septic matcri11l in the secretion of the 
genito-urinarymucousmernLra.ne. 
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greatly in difR·rcnt ca,.C':-<. Occasionally, in what the French cull the fou
droyllltle form of' pya:mia, death may occur within a day or two of the first 
rigor. From fciur or fh•c days to a week is the u~ual duration of acute 
ca,.e~, though lite may be prolonged for ten days, a fortnight, or even longC'r. 
In c·a::e~ which rcco\'er, the patient usually goes through a long illue~::i, and 

~~r~,i~.bc '1~;~ 1~~~~:~~1~e~~t~ Yor~b~~=~s!Y i~e~~1;1~~fi~i ~~ ~~~~t'i~,~11~:~ t~hee~ r~~~~1 ~~ 
cvncuutcd, is looked upon as rather a favorable omen; and I lu\\'e sometimes 
thou~ht that the diarrhrea, in these cases, appeared to act as a. derivative in 
relicYing the internal viscera. 

Treatment.-As Prophylactic Jfoo.11ures, all those precautions should be 
adopted, which were discussed in speaking of operations in genernl, and of 
erysipelns, hospital gangrene, etc., diseases which are oft.en followed by 
pyremin. As every patient with a. suppurating wound is liable to this affec
tion, the surgeon should use every efibrt to obtain primary union, or at least 
cicntrization without auy unnecessary delay; at the same time he must take 
care to secure free drainage from the wound, lc:st, in his zeal for early heal
ing, he cause puru.Jcut and other fluids to be pent up and confined, thus 
defeating the very object which he is seeking to promote. 

The \·arious prcdi::;posing causes of pyremia should as for as po~siblc be 
ob\'iated, for we know of no way by which the development of' the poi~on 
can be ccrtniuly prevented, nor by which it can be hindered from producing 
its deleterious eflect~. The administration of various drug~ has been pro
po~ccl, with the idea. that they would exercise a prophylactic influence: the 
permanganate of potassium, and more particularly the sulphites_ and hypo
sulphites (the latter ugcnts on the recommendation of Polli, of":'\lilnn ), have 
been somewhat extensively employed, but h:ive not, I believe, fulfilled the 
expectations of' those who have used them, and the same may be said of 
carbolic ncid and the carholatcs. Labat, of Bordeaux, has aclYi$cd the iu· 
ternn.l exhibition of ergotine, which he believes acts by increasing the plas
ticity of the blood; the evidence adduced in its favor, i~, however, but 
ncgtitivc, as i!:i that in favor of the tincture of aconite, recommended as a 

prol~1!;:t1t~~!i7 11~::t~}1::~~t.~~.f~ebir~1~~!~~g~;~·his dL~ensc must be conducted on 
those principle::; whi('h guide the surgeon in the manngemcut of other affec
tions of a, typhoid character: there is no specific fo1' pycemia. If the patient 
be at first constipated, with a deeply furred tongue, it ma.y he proper to give 
a small do::se of blue mas~, followed by magnesia or other mil<l cathartic. 
Under such treatment the tongue will often clean oft: to become, however, 
uguia furred in a. short time, a~ the case ~rogre~ses. Quinia is, I be.lie''~, 
more valuable thnu any other smgle drug, m the treatment of pyrem1a: 1t 
may be ~ivcn in closes of four or fh·e grains, e,·cry three or four hours. 
Gut:rin, who has great confidence in this medicine, uses very large do~cs
gi,·in.~ :\s much ns a clrachm in twenty.four hours. ~ocin, of Ba:;:lc, used 
still lnq:rC'r quantities-HO to 105 grains in the twenty-four hours-with suc
ce~~ during the late Franco-Pru!!sian war. Legouctit and Bouillaud think 
the C'i1whonn hark iti;:elf a preferable ngent to quinia. Iron may be combined 
with the <1ui11ia in the form of the muriated tincture, or, which Braidwood 
prefer~. the citrate of iron and quinia may be sub~tituted. The oil of tur
pentine i._..,

1 
I think, a useful stimulant in these case:s; it may be given with 

muria.tic acid, in an emulsion, a few drops of laudanum being added to each 
do~<', if there be a tendency to undue purp:ing. As diarrhoon, however, ap
pear~ in some em::cs lo be a menns adopted by nature to climin:ite the poison, 
it should not be hastily checked, unless so profuse as to be in itself a cause 
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of exhaustion. Opium may be required to relieve pain or re~tle~sncss, and 
in such cases may be given in any form that convenience may indicate. 
Carbonate of ammonium may often be employed with advuntage; if the pul
monary complications be prominent, it may be properly combined with syrup 
of scnega1 as a stimulating expectorant. Transfusion of blood is recom
mended by ::\larcacci. In all cases the patient should be f-i.uppliccl with 
abundance of light but nutritious food, gi,·en in small quantitic::) and at short 
iuten·als, and alcohol, in the form of wine or spirit, mu:-t be likcwil"C ad
ministered very free!~·; Socio, of Basie, in connection with the huge dol"CS of 
quinia above referred to, gave his patients three bottles of wine per dinn. 
ln the worst case of py::emia in which I have en•r known recover)' to follow, 
the patient got every hour, day and nivht, a tablci5poonfi.il of whi~kcy, with 
six of milk and four of' lime-water, for more than a week; his anorexia was 
complete, with constant nausea, and retching at the very idea of food, and 
it wa::i. only by his taking this combination regularly, as medicine, that life 
was SUl"taincd. 

'Vi th regard to Local .Measures, beyond care as to the cleanl iness of wounds, 
and the use of clis infectants, I do not know of any phrn worthy of much 
confidence. The application of the actual cautery in the course of the super
ficial veins (if these be inflamed), or to the wound itself, has been highly 
recommended by several writers. Legouest advi::.cs that the wound :-hou ld he 
washed with the pcrchloridc of iron. Nitric acid and various other caustic 
agcnta have beeu likewise employed, hut the evidence is not very satisfactory 
as to any benefit derived from their use. Ligation of the principal vein of 
the limb ha~ been employed with alleged benefit in cases recorded by Kraus· 
sold and others. Probably the most rational plan is to be satisfied with 
keeping the wound clean and lightly dressed ; and diluted alcohol, or weak 
s?lutioni; of the permanganate of potassium, or of carbolic acid, arc probably 
bctt('r application~, in these cases, than poultices or other more cumbrous 
forms of dre~:::;ing. Free drainage from the wound should be secured by 
pc sition or oth('rwise, :rnd if abscesses form in acccs~ible situations, they 
should be opC'ncd nt an early period, and their ca\'itics afterwards frequently 
washed out \\ith c\ii::.infoctant fluids. 

Under the course of treatment abo,·e described, a certa in number of the 
milder cases of pyremin may be conducted to a favorable termination, and, 
occa~ionally, a pntient more severely attacked, may be snatched as it were 
fron1 the very jaws of death; but there is reason to fear that the large ma· 
jority of' p)•remic rn~cs will pro\·e fatal in spite of all our care and attention, 
and that this frightful affection will continue to desen·e the name which has 
been not inaptly bestowed upon it, of the" Bane of Operative Rurgcry." 
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CIIAP'rER XXIII. 

DIATHETIC DISEASES. 

STRl'MA (INCLUD ING TunERCLE AND SCROFULA) i RICKETS. 

B1::.-;11n.: the affections to the consideration of which this chapter is devoted, 
there arc two diseases which have claims to be regarded as of a diathctic or 
tonstitution:tl nature, viz. , Cancer and Ilereditury Hyphilis. The former 
will be dc~cribcd when we come to speak of malignant tumon;, and the latter 
under the head of Venereal Diseases. 

STRUM A. 

The terms Strmna, &rofula, nncl Tubercle have been very \"nriously applied 
by pathologi!:.it~. Some look upon tbem as indentical, while others use struma 
as a genera l term embraci ng both the others; some !mbdiv ide scrofula, into 
two varieties, the sang-uiue and phlegmatic, and ignore the independent 
nature of tubercle, while others recognize the two forms of sc rofula, and con
sider tuhcrclc as a distinct aflection i some, again, recognize but one form of 
~crof'ula (the phlegmatic), and apply the term tubercle to the sanguine 
Yariety, while :;til l others are disposed to doubt the exi:stcnce of any form of 
scrofula, apart from a syphilitic taint. It will thus he seen that the use of 
the~c words is necessarily nttended with a good deal of confusion, and it 
would be well if we cou ld dispem::c with them all, nnd adopt others which 
mig-ht he universally adopted as having a definite sign ification. 

l ¥11der the g-encral term of slrnma, surgeons ( whaicvcr be their theoretical 
views) practically recognize, as justly remarked by H olmes, three classes of 
cases, viz., (1) those in which there is e\·icleuce of the existence of tubercle, 
(2) those in which there is no tubercle, but in which the orclinury processes 
of inflammation, etc., present modifications which can only be accounted for 
on thr tmppo:-;ition of the antecedent existence of 8ome morbid condition or 
diathcsi~,:rnd(3) ca:Scs which pre!:ieut, in reality, nothing more than the con
~t itu tional effects of long-continued local cli::-;easc. Under the latter head 
come' a. larg-e proportion of cases of chronic bone and joint disease, which arc 
rommonly though incorrectly ca lled strumous. Hejccting theu entirely the 
thir<l cla1"s, we haYe the cases in which tubercle exists, aud which may be 
properly Cllilcd tuberculous, :rncl those in which there is evidently a mo.rbid 
diathr:-1.is (not tuberculous), to which we may eOiwenicntly, if not very scicn
tificnlly, apply the term scrofulous. 

Tubercle or Tuberculosis.-! shall not enter into any discussion as to the 
nature and origin of tubercle, a queotion which belongs more properly to 
the domain of general patholof!y than to that of practical surgery, nnd upon 
which the leading authorities of the present day arc still not agreecl.1 It i::< 
usually ~mid that tubercle occurs under two forms, the gray or miliary 

1 Hee review of \\nlclenburg's 11 Tnberculosis, Pulmonnry Consumption, nnd 
~crofuln," by Dr. J. C. Reeve 1 in Am. Journ. /lled. Sciences1 Jnn. 18i0, and illr. 
llutlin's article in Jnternaticmal Encyclopredia of Surgery, vol. i. pp. 235-239. 
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tubercle, and the y<'1low tubercle. The latter is probably in many imitances 
not tubercle at all, but the rc:sult of ca..-eous or clH.~<.·~y degeneration (tyro-~is) 
of pus, cancerous deposits, or other pathological formatiorn;; in other ca."'c~, 
however, the yellow is the result of caseouo degeneration of the milfary 
tubercle. 

Gray or miliary tubercles occur as small granular ma~scs, about the size 
of millet-seed.::;, rather hard, semi-translucent, and presenting a gfo•tening 
cartilaginous appearance. Under the microscope, thc~e mms . .:;es ~how n homo. 
geneoul'. or slightly fibrous stroma, containing cells with one or more nuc:lei, 
free nuclei, granules, etc. In the so-called yellow tubercle, which u:;ually 
occurs in larger masses, the cells have a withered appearance, and the 
gr:rnular matter is in larger proportion, and mixed with oil globule~. 

or:.11:1~,~~I 1t~'l'k~~f ti.~~1~e l~~~i1~~~~~i ~el1u~;;,fi ~lt~~:;;~l~~J ~~~:~:·;~~1~ p\~:t~~ 1~~a~1t;l~ 
(particularly the abdominal and bronchial), larynx, serous memlmrnes (espe
cially the peritoneum and pleura), pin mater, brain, spleen, kidneys, Ji,·cr, 
bones and periostcum, uterus and tubes, testicles with prostate and seminal 
vesicles, spinal cord, and !Striated muscles. The favorite 71rinw1·y scats of 
tubercle, after the lungs and lymphatic glands, arc the urinary and sexual 
organs, and the bones. Tubercles are only met with in vascular parts (hl'nce 
not in cartilage), and are often deposited in the external coat:; l ach·cntitia) 
of the smaller ve~ ... els, a. circum:::;tance which may account for their frequent 
appearance in the choroid coat of the eye, where they have been recognized 
during: life by means of the ophthalmoscope (~ee \\.,.alcleuburg-, and Reeve, 
loe. cit., p. 148). Tubercle may become indurated and calcified (obsolete), 
hut u;-;ually tends to softening, <li~integration, and liquefaction; the fact of 
its absorption is not established, though its po::::ibility iti admitted by both 
Rokitan:sky and Yirchow. 

The cau.-,es, symptom.fl, course, and genernl treatment of tuberculosis are 
described in e\'Cry work on the Practice of l\Icdicine, and need not there
fore be referred to here: it may be stated, however, that there are :;trong 
grounds for believing that, among the sources of depression which act as 
predisposing ca.uses of the development of tubercle, long-conlin'lled 11ttpp1mt
tion1 is one which must not be ignored. Hence an additionn l reason in the 
treatment of surgical cases, for paying attention to the constitutional condition 
of the patient, and for preventing, if po~sible, deterioration of the general 
health. \\rith regard to the question of operative inte1:ferenee in tuberculous 
ease~, no general rule can be given. The prognosis of an amputation or ex
ci:-;i<m for tuberculous disease, is undoubtedly lcs:'l favorable than that of a 
:5imilar operation for scrofulous or simple chronic inflammation. If there be 
e'·idence of tuberculosis of internal organs, any operation shoukl as a rule be 
a\·oided; the only exceptions are-(1) when it appears that the visceral dis
ease i:s caused by the external affection, and when therefore there woul<l be 
reason tn hope ilrn.t by removing the latter the pro[.!rc:-:s of the former might 
be checked, aocl (2) when the patient's suffering from the external di:-;ea~e 
L; so great, that the operation is callc<l for simply for the relief of pain. 

Scrofula or Scrofulosis, as the term is here u)Ocd, denotes a con:-:titutional 
condition or diathe~is, which imparts a peculiar character to the processes 
of inflammation and ulceration, and which is particularly marked by a 
tendency to cheesy degeneration in the lymphatic glands, an<l to a low form 
of inflammation of the bones and joints. 

1 Dr. Burdon Stmder~on looks upon tuberculous dcpo<:.its as closely nnalo~ous to 
the u nrnln~tutic ahsCf'!ISCS" of pyX!mia. The t.ll('ory of the 11 inflttmmatory origin of 
tubercle 11 is supported by the results of experiments upon the lower animals. 
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~fany writers speak of a scrofulous tempaament, and describe certain 
1wctdiaritie . .;, of' foaturc and cvmplexion, as characteristic of the scrofulous 
diatlH:'-i.-. ~[r. ]~rich~cn describes two forms, the fair and the dark, and 
:--ubdividc:; each of thr,.;c into two varieties, the fiue and the eo:l.r:-:e: Rir \\rm. 
Jenner, on the other hand, regards the fine varieties (which conMitutc "hat 
i:; u,.;ually called the 1trrn91tine temperament) as belonging to the tuberculous 
diathc~i:", and limits the term scrofulous to the temperament commonly 
recognized as the phle!fnwtic. Although, however, there are doubtlc:ss many 
~es of tuberculosis met with among persons of a sanguine temperament, 
with delicate features, clear complexions, and highly developed nervous 
fiy:0.tem~. there arc pcrhnp~ almost as many among those whose temperament 
would be unhcl'>itatingly pronounced phlegmatic, so that, as Ilolme:s justly 
l'emark8, the exception::; to the rule nre almost as numerous as it:-; exemplifi
c:ation~. It i~. indeed, questionable whether there be any temperament. that 
cau be positi,·cly declared to predispose to either scrofula or tubercle, or, on 
the other hand, any temperament in which either or both of these cli~cnses 
ma.Y not under favoring circumstances be developed. 

The scrofulous diathesis may be inherited, 01· may be acquired by subjec· 
tion to various source:; of depress ion, such a.s bad or insuffic ient food, intern· 
pcrnnce, bad ,·entilation, exposure, mental anxiety, etc. E,·cn when not 
m:mifo:-:ting itself in the form of any particular malady, it is usually charnc· 
tcrizecl by weakness and irritability of the digesti\•e sy:stem, by a foeble cir· 
culation, and by a :state of' general anremia. 

Jlrw~fe.ilrtlion.! of &rojula.-The manifestations of scrofula which chiefly 
come under the notice of the surgeon, are scrofulous inflammation and 
ulceration, affecting the skin and mucous 
membranes, scrofulous cli~ea:-e of the bones F'io. 103. 
and joint:s, and cheesy degeneration of the 
lymplrntic glaucls. 

1. iS'kin.-Various cutaneous crnptions 
h::wc been considered as scrofulous, but upon 
somewhat questionable grounds; there can 
be no doubt, however, t lrnt cutaneous ulcers 
arc modified in the ir appearance and course 
by the scrofulous d i athesi~, the tissues a round 
the ulcers in thc:;e cases being greatly thick· 
ene<l and infiltrated with scrum, the gnrnu
lations large and feeble, and the cicatrices, 
when formed, thin, weak, and liable to re· 
ulecrntc (Fi!(. 193). 

2. Jlucous illembmnes.-The mucous mem· 
branc::., under the ioffuC'nce of the scrofulous 
cliathe::. i ~, become thickened and irritable. Scrofulous ulcer of leg. (Ew1ws2s.) 

The secrrtions may he thin and acrid, or 
sometimes mixed with pus. In the eyes there may be granular conjuncti· 
vi tis, with perhnp::; hazinC':-:s or ulceration of the cornea, und in the Sclrnei· 
derian membrane, hypertrophy, giving rise to obstructe(l breathing and 
snuffiin!.{; the nntrum may swell, discharging purulent mucus into the no:::· 
tril:; i the ton:i;ih; arc not unfrequcntly enlarged, and the voice rendered 
hu~ky by relaxation or thickening of the laryngeal mucous membrane; 
di1trrl11.ea is frequent, and cystitis, urethritis, and leucorrhooa may each in 
turn he clue to the scrofulous diathesis. 

3. B01w1 and Joint.'f.-Thc scrofulous diathesis seems to render the hones 
and joint:-; pc('u! i:1rly cli:;po::~cd to unhealthy a ud destructive forms of in flam· 
mation . Thu~ an accident, which occurring to a healthy pcrl!on would be 
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quite trivial, may in one of a scrofulous dinth<'Sis he productive of the most 
serious consequences. I have known a fall on the ice, which would ordinarily 
ha\'C cam~ed a mere bruise, to give rise, in n scrofulous child, to acute o.steo
myclitis of the humerus, with pyarthros.is of' both elbow and shoulder, ampu
tation at the scapulo-lrnrneral articulation being c\·entunlly required. 'Under 
the influence of' scrofulosis, inflammation of bone is apt to 3S~umc the form of 
carie~, or of caries with limited necrosis (caries necrolica), while in the joints 
arc found the rnrious affections popularly called "white 8wellings," gelatini
form dc:>gcncration of the synovial membranes, ulceration of cartilnf!CS, etc. 

4 . .Lymphatic Glands.-Perhaps the most unequivocal manifestation of 
scrofula is the tC'nden<'y which it induces to cheesy degeneration (tyrosi.>1) of' 
the lymphatic glands. Indeed, "'\Vaiden burg, as quoted by Reeve (loc. cit., 
p. VJ-t), defines scrofula as "a constitutional anomaly in which the lym
phatic glands have an abnormal tendency to di::case, and possess a local 
cli~pol'ition to undergo cheesy degeneration." Glandular enlm·gement, par
ticularly in the cervical and submax illary regions, is very frequently ob
sen'ed in cases of scrofulosis, and, under very slight irritation, suppuration 
is apt to occur in the neighboring areolar tissue, the glands themsch·es 
breaking down, and mingling the caseous products of their degeneration 
with the surround ing pus. The abscesses thus formed are extremely indo
lent, not healing permanently until all the affected glandular structure has 
been remoYed, and cicatrizing finally with deprc~sed and clh;figuring scars. 

5. Other Organp, are occasionally though less frequently affocted by scrofi..tla. 
Among those which are most important, from a surgical point of view, may 
be enumerated the mtunnuu·)· gland and the testis. 

T1·eatmenl of &rq(ula.-The treatment of scrofulo~ir.. shoul(I consist more 
in attention to hrgienic rules than in the use of medicine:::. Good air, good 
food, habitual cleanlines::., sufficiently warm clothing, and protection from 
exposure or other sources of depression, are of the highest importance. 
Special attention should be given to the dige~tivc functions, and either 
constipation or diarrhrea should be obdated, rather, however, by regulating 
the diet than by the use of drugs. Among medicines, certain tonics are 

!~~~~cl~~cl~: r a ~~1i,~li~:~~~:;. i t(~e~~;~v~~~I~~ Lq Ei~?~~~~~cf ~1~~r,:~:p~~~~~~~~ ~~'t~J i~~~~ 
The r..yrup of the iodide of iron is a very good combination, particularly for 
administration to ehildren. These tonics should not, however, be given in
discriminately, and, as a rule, not while there is evidence of marked intestinal 
derangement. Alcoholic stimulants must be used with great moderation, 
and the li1Zhter wines, or malt liquors, such as lager beer, are commonly 
preferable to the stronger forms of stimulus. 

By local lreatment1 it is doubtful whether much can be accomplished. A 
most important rule, and one which should be constantly borne in mind, is to 
take care lest by our treatment we convert this, which iS cs~entially a. chronic 
affection, into one which is acute. Hence in many instances the be~t thing 
for the ::.urgeou to do is to let the part alone, merely protecting it from exter· 
nal injury. In other cases more active measures may be employed, though 
always with care and watchfulness. &rqfulous 1tlcers may be dre~ed with 
sl ightly stimulating or astringent applications, and the livid, unhealthy-look· 
ing edges ma.y br touched with the actual cautery, or even removed with the 
knife. hymphrdic enlargements should be protected by means of soap plas· 
ters, or, if \'Cry indolent, may be submitted to gentle frictions, with moderate 
pressure, and the use of mildly discutient lotions. Even if abscesses form, 
it is better, I think, to delay o'pen ing them, as Ion!! as there is the slightest 
chnncc of absorption and spontaneous disappearance. If an opening be inevi
table, it is probably better made with the knife than left to nature, as the 
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re_.;ulting scar will be less disfiguring. Any sinuses that are left may be 
encouraged to heal by stimulating injections, 01· by means of a scton . H.e· 
pcatcd tnppings with the hypodermic syringe, or explor ing needle, are recom· 
mended by Lawson Tait and C:rocq, in the treatment of suppuratiug glands 
in the neck. 

With regard to operation.:~ in scrofulous cases, no rule of universal app}i. 
rat ion can he laid clown. I am decidedly of the opinion that, in the immense 
majority of in"itances, enlarged cen•ical glands shou ld not be intcrfl·rcd with i 
apart from the fact that the disease in such a case common ly extend" much 
deeper than it appear:' to, these operations almost always come into the catc· 
gory of operations of exped iency, and, as such, arc only exceptionally just i· 
tiable. "rith regard to operations for scrofulous bone and joint. disea!-ie, the 
quc:-;tion is more doubtful. As a rule, it may be stated that no operation 
~hould he performed wh ile a reasonable hope rema ins that a cure can he 
efll!ctcd by expectant treatment i if: however, the powers of nature should be 
manifoi;tly incompetent for the task, or if (as is often the cnl'e among patients 
of t.hc poorer cla~scs) the time which would probably be required fora natural 
cure be an im portant consideration, operative mcaf'ure~ mny be properly 
re;ortcd to, and will often be followed by the most gratif)"iug results. Ex· 
ci~ion il' of course preferable to amputation, when the circumstances of the 
ca:oe permit a choice. 

RlC'KETS. 

Rickets or Rachitis is n constitutional disease, occurring almost exclusively 
in chi ldhood, and character ized by a peculiar lesion of the o&>eous sy~tem, 
and by a tendency to the so-cal led amyloid or albuminuid degeneration of 
<.'<.'rtain viscera, especially the spleen and Ii \•er. 

Causes.-Rickets may pos~ibly in some cases be inherited, but i::;, nt least, 
much more frequentl y acquired/ and usually results from mal·nutrition, or 
from other 8ources of constitutiooal depression to which children may be ex· 
posed. According to H eitzmann, rickets can be artificially produced by the 
continued administrntion of Jactic acid. 

Morbid Anatomy.-Thc most characterist ic manifestation of rickets is 
seen in the skeleton, nnd aflects the long bones as wel l as thof=e of the head , 
chest, and pelvis. The bony changes consist esscnt inll.r in increased cell· 
f[rowth, with clcfkicncy of earthy matter. The epiphyscal cartilages (car
tilages of conjunction) become enlarged, giving what is often c:tllecl the 
"double·joi ntcd n appearnnce ob~cl"\'ed in these cnses. The pcrio~tcnm is 
also great ly thickened, while the osseous shaft itself undergoes sofleni.ng, its 
lacun:-e being much enlarged, and filled with red, pulpy gra nulations. C-ndc·r 
the influence of mu.;;culnr action,or other mechanical cau::;es, the boru:s undergo 
modifitations of shape, g: iving ri~c sometimes to great deformity; if the child 
has be<Tun to walk heforc the development of rickets, the::;c changes will prob· 
nhlr h~ most marked in the lower extrem ities. The cranitd bone8 arc often 
mu{·h thickeilCd, giving a massive appearance to the head; in other cases 
the'' ar(' abnormal ly thin, or even perforated (craniotabe.~ ) , the pericranium 
and dura mater ~cem ing to be in contact i the anterior fontnnelle remains 
O)l('ll long('r than in health. Circumscribed swe!J ings may occur in the 
f'rontnl nud parietnl hones, as pointed out by R. ,V. Taylor, and may be mis· 
taken for l')'philitic nodes. These swellings may subsequently undergo reso-

1 This suliject is well discussed by Parry, in an excellent paper in Amer. J ournal 
or 1Ied.Scicnces,forApril, 18n. 
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1ution 1 or may remain as permanent deformities. The ribs bend at their 
junction with the costal cartilages, allowing the Eternum to project, and 
causing the so-called 11 pigeon-breasted" deformity. In some ca.'"C'-"' the 
enlargement of the sternal extremities of the rib:> gins the appearance of a 
deep gutter on either side of the breast-bone. The spine i..;; occasionally the 
sent of lateral, but more often of antero-posterior cur'\'"ature, the backward 
cune being in the dorsal, and the forward in the cervical and lumbar 
regiom. The pelvis often becomes very oblique, in consequence of the 
deformity of the lower extremities, and of then lordo~is" or anterior cu1:-..-a
ture of the lumbar spine; and serious complications may thus arise in after
life, in the proce8s of parturition, or in operations on the pelvic organs. 

Symptoms and Course.-In the earliest stages of rickets, there are disorder 
of the digestive system and other evidences of mal-nutrition, but nothing 
that can be considered distinctive. Teething is delayed, aud often accom
plished with difficulty. The child sleeps badlr, and is restless; sweats pro
fosely about the head, and constantly kicks off the bed-clothes. The mu~cular 
system is weak, and the patient, if he has already begun to walk, soon loses 
both the power and the disposition to do so. The urine is abtmdant, and 
usually loaded with phosphates. AB the disease adrnnces, a curious state of 
muscular hyper~the.~ia is often observed, either voluntary motion or the 
touch of an.cJther being attended with acute pain, and the child, as a conse
quence, maintaining an almost fixed position, and appearing listles.~ and in
disposed to e\'en the slightest exertion. There is a tendency to broDchial and 
pulmonary inflammation, laryngismus stridulus, and cerebral irritation '\\ith 
connil:oions. Fever is often, but by no means always, presentj the appetite 
is capricious or wanting, and the fecal evacuations (whether there be or be 
not diarrhcea) are ill-formed and offensive. The liYer and spleen are often 
enlarged, and sometimes albuminous or amy1oid, in the latter stages of the 
affection, while the bony deformities, which ha\~e been described, frequently 

i~~!i~rg~:: fft~t~i~1~~~~1du~:~~~~~~fe!~: ;;~~:ad;e~~,\~~~h~:!~~~i 
powers are usually completely restored with bodily convalescence. 

Diagnosis and Pr ognosis.-There are no symptoms by which, in it;;:; earliest 
stage, ricket:-1 can be distinguished from the other diathetic diseases which 
we have considered. In any case in which dentition is much delayed, or in 
which difficulty in walking is observed, the surgeon may srn:pect rachitis, and, 
by careful attention to the symptoms above described, will u:;ually be able to 
recognize it if present. When the characteristic osseous changes liave begun, 
the nature of the affection can scarcely be mktaken. The prognosis of 
rickets, if the di!'ease be not too far advanced, is usually favorable; as justly 
observed by IIillier, however, mortuary records recognize the secondary affec
tinns which complicate rickets, while the primary condition which renders 
those complications fatal, is itself ignored. As a rule, it may be said that 
the earlier the disease appears, the less is the chance of recove.ry, while eYen 
in the most fayorable cases the affection may Jast for seYeral years. 

Treatment.-The hygienic management of rickets is of the greatest im
portance; if the disease occur during the first six or eight month.s of life, 
and the mother1s milk be found either scanty or of bad quality, a healthy 
wet-nurse should be procured, or the natural food supplemented or replaced 
by fresh cow's milk, diluted with lime-water (1 part to -:I:); dog'1 niilk is pre
ferred by Bernard. After a time, beef-tea may be made to altemate with 
the milk, and wine or brandy may be given in quantities adapted to the 
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patient°' ao:e. The child 'hould be warmly clothed, and kept a.;; much as 
p. s~ihle in the open air, and. nt night in a "\'\ell->entilated apartment. "iYarm 
or rold :"pong-ing, or sea-bathiuf!", will often pro•e of great service. If the 
di ... Tl'.::tiYe ~y,.rem be much disordered, a few doses of mercury wirh chalk, or 
some ~imiln.r combination, may be gi\·en, but the remedies of greatest impor
t.anct' are tonics, especially cod-li\·er oil, iron. quinia, and llU...'-·'rnlllica. The 
('()(l-liYer oil is probably the mo:;:r •aluable, :1.Ild may be giYen in graduall~
inen·a:!ing do:-.es as the child is able to asfilmilate it. Dr. \\irhers, an lri::h 
t'urgeon, recommends the sulpho-earbolate of lime. ~ome diftereuce of 
opiniiln exi:;ts as to whether mechanical appliances should be used to ob•iate 
ddi.1rn1it,· in these cases. In the most acute form of rachiriE, when, in the 
Yi Yid lnllguage of Sir 'William Jenner. the child ··is indeed fighting the battle 
of life, ... strii;ing "itb all the energy it has tO keep in constant actiqn 

b:e~:~>bt~ ~~ i~~ ~:~~~:::.~~~::~~~~n~~et~~~~~~'f:~~1~~t~~~a~~:f1~:;~-~~~ 
~nlidation has come on, splints can be of no use, and would do harm by im
pe<lin~ the natural motions i but, while the bones are yet soft and ~--iei<ling, 
n great <le~11 nrn:- be often accompfo::hed by the use of light apparatus. to pre
wnt if n1.1t to remedy deformity. For the lower extremities, simple wooden 
splint~ may be used, and may be made to project below the feet, so as to pre
wnr the child from standing or walking; while for the spine, yru.·ious forms 
of nppar..ltm\ such as "ill he described in speaking of spinal currnture. may 
be employed. ·when excess::ive deformity of the long bones persists in after
life, it may occasionally be proper to endearnr to remed~- it by cutting through 
the bnne";th saw or rbisel tosteotom~·), or e•en by removing,subperiosteally, 
n wetlrre-i=lrnped portion. Operations of this kjnd ha\·e been success.fully 
rc5-orted to by Little, }larshi Billroth1 Guerin, Bceckel1 Bradley, and other 
sur:?eons. 

CHA.PTER :S-:S:II'". 

T"E~EREAL DISEASES. 

GoxoRRHCL\ .!XD CnA......,CROID. 

THE term renereal Di~ease is applied to certain affections whjch are 
usually acquired in sexual intereoune. There are tlnef' separate diseases 
which are proper}:· de.scribed ns \enereaJ, which until within a comparati,-ely 
recent period were n11 confused together, and the distinction between t~,-o of 
which j;., e\en nt the present time not recognized b:· a large number of sur
georn;. Th~e dise3ses are Gonorrhcea. Chnncroid, and Syphilis. The first 
two are stricth· local, while the latter is a constitutional affection. The non
i<l(•ntit,· of !!1lllorrhcea with the other ,-enereal di::;ea<::cs, though pointed out 
bv Baffi1ur. B. BelL Hernandez, and other8, was not clenrh· established until 

~t~i{~~~;\c:1~~~i;"{~~~~~r:~~~~;: b;:~~·ri~rt,~¥~l'~.!~·~~~:,1T~f:~;;~ 
number. 
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GoxoRRU<K\. 

GonorrhCEa, Blennorrhagia, or, as it is \Tulgarly called, Clap, i::< a virulent, 
contagious, muco-puruleut inHammatiou, affecting the mucou8 membranes. 
It is chiefly seen in the generath·e organs, being u~ually met with in the 
male urcth.ra and in the vulvo-vaginnl canal-the glans penis and lining 
membrane of the prepuce, the uteru:s, and the female urethra, being les:s often 
involved. It also occurs in the conjunctiva, and is sai<l to have been seen 
in the rectum, nose, mouth, and umbilicus. 

Causes.-Thc most frequent cause of gonorrhcca is unquestionably <lirect 
contact with the muco-pus derived from a person siniilarly affoctcd. It may, 
however, arise from contact with the vaginal sccrctiorn:1 in cases nf lcucor· 
rhU"a, from contact with the menstrual fluid, or even, po~sibly, from inter
course between healthy persons, if coitus be violent, prolonged, or attended 
with uni1sual excitement. In the immense majority of iustunces gonorrhcea 
ls acquired in sexual congre:::s, and hence is ob5ervcd in the mucous mem· 
brancs of the urino-gcnitary apparatus. Ophthalmic gonorrhrea-or, as it 
i$ usually called, gonorrhceal conjunctivitis-is caused by tranf'.fercnce of the 
conta~ious secretion from the private parts to the eye, by the patient's hand, 
or po!"sibly by means of dirty towels, etc., while the rarer forms of rectal, 
nasal, umbilical, and buccal gonorrhrea may be ~imilarly produced, Qr may 
be due to practices Lhc nature of which it i:; not neces::"ary to specify. 

Gonorrhrea of Male Urethra.-! shall first describe, under this heading, 
the course, sympto1rn~. and appropriate treatment of an ord ioary gonorrhO?al 
attack, considering subsequently the various complications which may ari~e. 
and the modifications of treatment required by each. The first ~ymptoms 
are usually manifested from one to five days after expo~ure to contagion, 
though the discnse is occasionally not observed until a week. or even a fort
night, after the iufocting coitus. The patient first notices an unco111fortable 
stinging or tickling sensation (which the French call picotement) at the uri· 
nary meatus, and 1 on examining the part, observes the lips of the urethra 
tslightly swollen and reddened, and moistened with a small quantity of' viscid 
secretion. This fluid gradually increases in amount, and from bcing1 as at 
first 1 colorless, soon becomes milky or yellowish-white in appearance, and 
under the microi::.cope is found to consist of mucus mingled with pus. In this, 
which is called the first or incubatfre 15tage, the inflammation is confined to 
the anterior portion of the urethra, and especially the part known as the 
fossa navicularis, but in the course of two or three day~ ~prcads backward~, 
and becomes much more intense. The discharge is now quite profuse, of a 
greenish· yellow color,somewhat thicker thnn at fir.st, and occaf:.ionallystreaked 
with blood; the urethra is tense and painful, and the whole peni:s-but par
ticularly the ~Jans-red and turgid. Urination is frcc1ucnt, and attended 
with a good dC'al of irritation, or scalding (cluwde-pi~se), and the stream is 
les.:;cncd in !-iize, on account of the swelling of the mucous membrane. If 
the bulbous portion of the urethra be affected, the perineum is tense and 
pni11ful i while, if the prostatic portion be in\"Olvcd, the anus feels hot, and as 
if stuffC<l with a foreign body. If the inflammation run very high, there may 
be a. good deal of general febrile disturbance. This, the second or acute stage 
of gonorrh~a, la~ts from one to three weeks, and thcu gradual ly subsides into 
the third or clu-onic stuge, which, when long pcr~istcnt, recei,·c.s the uame of 
Gleet or Blennorrluxa. In the third stnge, the discharge diminishes in quan· 
tity and gradually loses its purulent character, while the intensity of all the 
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symptoms, and especially of the scalding in urination, becomes markedly 
le:0~necl. The inflammation lasts longest in the posterior portion of the 
urethra, and mnttcr can be sometimes made to flow by pre~sure from behind 
forwarcb applied to the perineum, when the anterior portion of the canal has 
appnrently ltllilc rc~umcd its normal condition. Gonorrhceai in most ca~es, 
tend::; to a spontaneous cure, lasting on au average from six to twelve weeks; 
but occasionally an intractable gleet may persist for many months, or even 
years. 
· Under the name of D-ry Clap have been described cases of gonorrhom, in 
which it is said that all the symptoms were well marked, with th~ s ingle ex
ception that at no time was there any discharge. I am disposed to think, 
with Bumstead, that in these cases closer observation, with perhaps exami
nation of lhe urine, would have shown that some muco-pus was actually 
present. I clo not believe that gonorrhooa can ex ist without discharge, though 
it is vc1·y possible that the amount of discharge may sometime:-: be so slight 
as readi ly to escape detection. 

Diagnos-is.-1 do not believe that it is possible to di:-.tinguish, with absolute 
certainty, gonorrhooa rau::ied by impure coitus1 from other forms of muco
purulcnt urethriti;;;. It is wmally said that the diagno1'is can be made by 
ohl'len•ing the g reater virulence of the blennorrhagfo affCction, and, unques
tionably, ord inary inflammation of the ur~thra rarely attains the intensity 
which is common in cases of gonorrhooa. Very intcn;;;e muco-purulent ure
thritis may, howe\•cr, be caused by the contact of the acrid yaginal ::;:ccretions 
in cases of leucorrhcca, or by the contact of the men:otmal f:lui<l; and it is 
bcliend by many of the very highest authorities, that genuine gonorrh<l'a is 
thus not unf'rcquently produced. \Vhether this be admittc<l or not; whether, 
that i ~, we believe in the existence of any specia1 gonorrhcral virus, or con
sider1 as has been done in the preceding pag~, that gonorrlm·a is merely a 
pcculinrly v irulent form of ordinal')' inflammation, we mu~t grant that it is 
often quite impossible to fix upon t he exact sou rce of the cfo~case, in any par
ticular instance; and hence the practical inference, thnt the surgeon should, 
in cases the history of' which is not c lear, exercise great caution in express
ing nn opinion, of the correctness of which he cannot be absolutely sure, and 
which may not only cause g reat unhappiness, but may perhap:i involve some 
innocent person in unmerited disgrace and b1a.me. l:;-ortunatcly the question 
is one of theoretical rather than of practical interest, for the treatment of 
muco-purnlcnt ur('thritis is the same1 no matter whence it:; origin. ln its 
chronic stage, the diagnosis of gonorrhrea presents still greater difficulty-, for 
a thin,gleety, urethral discharge may come from very rnrious sourcC's of irri
tation-being indeed a not unf'requent attendant upon the gouty, strumou~, 
and ..-corbutic diathe~e:., or a mere secondary nffCction re~ulting from diseases 
of neighboring parts, ~nch as the rectum or prostate gland . The form of 
urethral discharge whid1, as will be seen hereafter, i:; a manifo::otation of sec
ondary syphilis, can usually be recognized by its grayi~h-white color, and by 
thC' ab;;;encc of inflammatory symptoms. 

Prognosi.1t.-'l'hough in the large majority .of iastance81 gonorrho.:ia proves 
a perfectly tractable affortion, and passes oft' without any di~agrccablc con
SC'ftUenccs, cuse~ nre occasionally met with in which :t troul>lc8ome gleet 
proves utterly rebellious to treatment, remaining as the start ing-poi11t for an 
acute attaek of' the disease, which may be provoked by nny sexual excess1 
indulgence in intoxicating beverages, or even imprudcuce of diet; in other 
cases gonorrh rcal inf-lammation giyes ri;;:e to organic strictu re of tl~e urethra, 
or may cause ~cri ous and even fatal disease of the hlndder and kidneys. 

T1·calme11t.-Thc treatment of gonorrhcca is principally of a local charac
ter. rr the patient be seen in the fi1'st stage, before the inflammation has 

28 
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reached its point of greatest intensitv, what is called thr abortire treatment 
may be properly employed. The phn which I am in the hnbil of following 
is to direct urethral injections of a solution of nitrate of ~ilver (gr. l-f.~jl. 
Of this preparation from two to four ftuidrachms should be carefully injc<:ted 
iuto the urethra, three, four, or five times a cby

1 
the patient taking the pre

caution to wash out his urethra hr urination icn or fifteen minute::: before 
each injection. The inject ions a"re best made with a small hard-rubber 
syrin~e, which is in every way preferable to the common glass syringe mually 
sold for the pul'posc. In using the syringe, the patient should gently intro
duce its beak as far as it will go into the urethra, the lip:-; of which arc then 
closely pressed against the instrument with the thumb and fingers of the left 
hand, while the piston is slowly driven down by the forefinger of the right 
hand, wh ich holds the syringe. By th is method the escape of fluid is pre
vented, and the whole amount is introduced into the C':tnal; there is no risk 
of the injection entering the bladder, and even should it do so, no harm would 
result, for it would be instantly decomposed by the salts of the urine. Two 
syringefu ls may be used on each occasion of injection, as the cffCct of the 
first is always to some extent neutralized by the mucus which lines the ure
thra. The first effect of these injections is apparently to aggran1tc the dis
ease, the discharge becoming purulent and profose; in the couri"e of a day or 
two, however, it ngaiu becomes th in and watery, and perhaps streaked with 
blood, while the concomitant symptoms le~seu in intensity; the injectioru: 
may now be used less frequently, or altogether 1.li~coutinued. and very often 
no further treatment will be required. If, howe,·er, the disehnrge do not 
cease in a few days, mi ldly astringent injections mny be u~ed to complete the 
cure. No constitutional treatment is required duri ng this stage, except a 
saline cathartic if there be constipation. The patient should be kept as quiet 
as possible, and upon rather low diet. The recumbent position should be 
maintained (confinement to bed is desirable, but often impracticable), and 
nll sources of excitement, particularly of the sexual organs, carefully avoided. 
Some surgeons use, in th is stage, very strong injections of' nitrate of ~ilver 
(gr. x to xx-f,3j), and a very rapid cure may thus occasionally be obtained 
The treatment should in such a case be conducted by the surgeon himself, 
one inject ion bci~1 g al l that is usually employed. The plan which I have 
recommended is, f think, safer, and equally satisfactory. 

In the second or acute stctge of gonorrhcea, the precaution:-; already referred 
to, as to rest and qu iet, are of the highest importance. After the bowels 
ha\•C been freely moved, the patient should he put at once upon the u~e of 
alka li ne and diluent diuretics-the folJowing combination being perhaps as 
suitable as any other: &. Sod ii bicarhonat. 3j; Rpt. reth. nilr. f.5s.'"'; Infu:;. 
lini comp. Oj. M. A wineglassfu l of this mixture, which is not disagreeable 
to the taste, may be taken every two or 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 acC'umulate!', and much comfort may 
be derived from the local application of water as hot as can be borne. In
jections are not usually available during the first twenty-four hours of the 
acute stage, but if the meatus be not so much inflamed ns to rernier the use 
of the syringe painful, anodynes 1 may be thus employed with advantage-
or even simple demulcents, such as thin starch-or local sedativE!s, such ns 
t he subnitrate of bismuth. Kuchenmeister, of Dresden, employs diluted 
lime-water. As soon as the first intensity of th is stage has passed by, injec
tions become again the most important remed ies, the hest articles heing 

1 The following formula is given by Bumstead· B .. };.\lract. opii 3j; Glycerinll! 
f,5j; Aqurof§iij. )[ 
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probably the sulphate or acetate of zinc, the acetate of lead, and , as the 
rli~1.:a~c becomes C'hronic, the t;ulphate of copper, or tannic acid. The follow
ing formul::c will u~ually be found .:!atisfactory: 11. Zinci l'Uiphat .. Plumbi 

~if.~:~·.:~·f~'ij;;; 1:1:::::;~~ .. r~~p~~~~~~~~f'f;,:x: !~~~i~;.e~~~~~;~\';£!} 
injections of eilicatc of sodium (gr. ,. to x\·~f,5j ) , while Dr. Boyland, of 
Baltimore, recommend::; salicylic acid (gr. y~f.5,j), and Radha Nauth Roy, 
an East Indian surgeon, the sulphate of quinia (gr. ij-f.5j). Dr. R. Elclridge 
n<.h'ise.s the local use of ergoti.n . J?uring this stnge the pntient shou1d keep 
the testes coustuntly supported with a well-fitting suspensory bandage, a 
prec:tution which seems to lei::.sen the risk of the inflammation :=prending to 
the epididymi....:. 

During the thi1·d .~tage, iojertions should be continued, and advnntage may 
be sometimetl derived from the use of deep injections, applied through a 
double catheter, or simply by using a syringe with a loug nozzle. Special 
fonns ot' appar:1lus for this purpose have been devised b~· vurious surgeons, 
among others b~r Reliquet, l\Iorgan, Dick, Durham, "\rindsor, Bumstead, 
Bigelow, and llew:-:on. I forri~on ackises irrigation or douching of the 
urethra with a ~oluti on of sulpho-carbolate of zinc. In s.omc case:::~ a slight 
discharge will per.::;i1;t long after the subsidence of all inflammatory symp
tom~; for thc~c chronic gleets, u. Yery strong solution of tannin (3j-f5j ) will 
i;ometimcs be found uFocful; it may be used as an injection. or the prepara· 
tion described in the last edit ion of the U. 8. Displ'n::mtory as the glycerate 
n.f lannic acid may be applied on a :-:ponge, thrnugh the tube of an e11do.~cope. 
This inRtrument, whi«l1 will be again referred to, is occa:-:ionally t18eful in 
ob,.tinate ca:0c~ of glcet, by enabling the surgeon to n:-:certain the cxnct point 
to which local medication should be applied. It will u,.ually be found that 
the continuance of the di~chargc is clue to pcrsi:.:tence of iuflamnH1tion in 
i::ome of the murous crypts or follicle:;; which line the urcthrn, or to th<' 
existence of a. sli~ht Rlr iC'turc; in the latter case, the occasional pasf:age of 
i1 full-$ized bougic will be found of service. During the later stages of 
gonorrh rea, the gencrnl condition of the patient often requires the use 
of tonics, with good food, and malt liquors, or other forms of alcoholic 
stimulus. 

The plan of tren.tmcnt sketched in the precC'cling pages is tlrnt which seems 
to me be:;;t adapted to ord inary cases of urethral gonorrhcca, and I ha\·e ~clclom 
found it necessary to re:sort to any other. Many surµ:eon!' place great reliance 
upon the internal admi nistration of certain stimulatin~ diuretics, et'pecially 
cop:1iba and c:uh(•b:::, which they employ to the partial or romplete exclusion 
of the various injections which have been described. These remedies are, 
howe\•cr, both inronvenient and cli:rng-reeable, and I bclie\·e iu the large 
majority of cMes quite unnecr~sary, though they ma~· occasionall~· pro'i'e 
u,;eful in the chronic stage of the affection. They may be :ulminir-tercd sepa
rately or together, and may be combined with alkalies, and g-iven cithC'r in 
pill or as an cmul;o:ion. "\\rhen copaiba alone is to be prc:;cribccl, a convenient 
form h; the ~clatine capsule, containing twenty drops. On account of the 
disagreeable ta::tc and nau:;:cating quality of copaiha, whrn 8Wallowecl, it has 
het'n proposed to use it by enema, or as an injection for the urethra. I have 
employed the lntter pl:u1 1 but without benefit,aocl indeed it appears that the 
cffoct of thr drug can only be obtained by allowing it to pass through the 
kiduc,•1 and thus medicate the urine. 

Otll.cr modl'S of treatment have been used, and mny OC'Cttsionally be tried 
wilh advantage: such arc the application of blisters to the thigh, or even 
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to the penis itself, painting the latter with tincture of iodine, the use of 
medicated bougies,1 etc. 

Complications of Gonorrhrea.-The complications of gonorrhcca which 
require special notice, are chordee, inflammatory bubo, strangury, retention 
of urine, hemorrhage from the urethra, perineal abscess, and epididym itis. 

1. Clwrdee 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 portions of the penis. Hence the organ often 
presents a twisted appearance, and laceration of the lining membrane of the 
urethra, or of its submucous tissue, may take place, giving rise to hemor· 
rhage, or lay ing the foundation for the development of striclure. The 
treatment consisls in the use of camphor and opium by the mouth 1 or as a 
suppository, in the application of an ice-bag to the perineum1 in inunction 
of that pa1"t with belladonna ointment, or, as suggested by Otis1 of New 
York, in the application of dry cold to the penis by Petitgnnd's method of 
"mediate irrigation" (p. 55). Inhalations of amyl nitrite have afforded 
relief in some cases. 

2. Bubo.-The inguinal lymphatic glands occasionally become inflamed in 
cases of gouorrhcea, constituting the sympathetic or inflammatory bubo. The 
treatment consists in endeavoring to promote resolution by the application of 
blisters or the tincture of iodine; if suppuration occur, the pus should be 
evacuated through a small incision made in the direction of the long axis of 
the body, and the after-treatment conducted as in a case of ordinary abscess. 

3. Stmngury and Vesical Initation may arise from inUammation of the 
prostate, or of the neck of the bladder; or1 at a late stage, apparently from 
au atonic state of the part; the treatment consists in the use of warm fomen
tations and hip-baths, with anodynes, such as Dover's powder, or the tincture 
of hyoscyamus. The introduction of lumps of ice into the rectum is highly 
commended by Horand. \Vhen of the a.tonic form 1 advantage may be 
derived from the use of the mineral tonics . 

.+.Retention of Urine, if dependent upon spasm or inflammatory swell ing, 
should be treated by the use of the warm bath, with full closes of opium 1 and 
perhaps leeches to the perineum, catheterization being avoided if possible. 
If an instrument be required, a large flexible cathete1· shou ld be used without 
the stylet. If the retention arise from prostatic or perinea! abscess, or from 
stricture, other measures may be required, which will be described in the 
proper place . 

. 5. Urethral Hemon-hage rnay occur in the form of capillary oozing, or 

~~afi.d::,u~~- f~~-n~;t~~~;: ~: ~:~~~~:~.f:a~~n~ar¥h:e~~~~~,,~:~i~ ~~~:~f~ei~c~~! 
local use of cold, or in pressure, applied by introducing a full-sized catheter 
and strapping the penis to the instrument. 

6. Perinertl Abscess may occur as a complication of gonorrhcea, and, beside 
causing great suffering, may give rise to retention of urine; the treatment 
consists in the use of poultices or warm fomentat ions, with an early incision 
in the median line, so as to prevent, if possible, the abscess from opening: 
into the urethra-an occurrence which would almost certainly be followed 
by the formation of a perinea! fistula. A.n early incision is alSo required in 
the rare case of an Urethral Abscess appearing in front of the scrotum. 

7. Epididymitis, Hernia HumomlilJ, 01· Swelled Testicle1 is one of the most 
important complications of gonorrhrea, rarely occurring before the third, 

1 Bougies, or urethral suppositories, containing iocloform and the oil of e11calypt11s1 

ure recommended by Cheyne, of King's College llospital, London. 
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and usually a~ late a."- the sixth, week of the disease. From the fact that it 
commonly appears a~ the discharge from the urethra is dimini!-ihing, it was 
formerly con~idered a sympathetic or meta.static afl€ction, but it is now pretty 
well established that it is merely the result of the .extension of inflammation 
from the pr():)tatic portion of the urethra, through the ejaculatory ducts and 
\'fh dcfercns, to the epidid_rmis, and more rarely to the testis itself. The left 
Pidc is more often affected than the right, probably because, as usually hang
ing lower in the scrotum, the left testicle is naturally less well supported by 
thttt structure; ~oth teste~ are occasionally involved, rarely at the same time, 
but more often Ill succession or alternately. The symptoms are those of acute 
inflammation in any tense structure, great pain and tendernrss, especiall y 
over the region of the globus minor, and marked swelling, which is, however, 
chiefly due lo effi.ision into the tunica \'aginalis (acute hydrocele). The 
diagnosi!l from orchitis1 or inflammation of the test is proper, can on ly be 
made by noting the history of the case, and by observ ing the loca lization of 
the sy mptoms to the region of the epididymi:;. Epididymitis affecting an 
uuclcsccncled testicle, or one retained in 
the inguinal canal1 may be mistaken for Fio. 191. 
iuffammation of a lymphatic glnnd, or for 
:-tranguhtted hernia, but the true nature 
of the case, under such circumstances, wil1 
be at once suspected, if, on examin ing the 
scrotum, the testis be found absent from 
its plate. The ptogno."ti8 of swelled testicle 
i:-. always favorable, but the globus minor 
may become permanently obliterated by 
the inflammation, and, if this should occur 
on both sides, the patient would, of cow-se, 
be rendered impotent. 

The treatment which I have for some 
years employed for this affoction, when 
seen in the ncute stage, is thnt which was 
suggested by Petit and recommended by 
Vidal (de Cassis)1 nnd which has been 
more recently revived by H. Smith, of 
London. It consist:; in making a punc- Gonorrhu:al cpididymitis. ( LISTON.) 

ture or limited incision into the iuftamed 
organ a.t its most tender part, with a sharp and narrow straight bi:o.tou ry; a 
few drops of blood follow the withdrawn! of the knife, and the pain is almost 
inl\tantaucously rclie\·ed, the tenderness quite or almost disappearing within 
twenty-four or fort>•-eight hours. The patient is confined to be? for :i few 
day::;, with the scrotum supported on a pillow, and covered with a cloth 
clipped in cold water, or in lead-water and lnudanum. The use of urethral 
injections should be temporarily cliscontinued1 and may be resumed, if ncces
l-lary, when the acute ~ymptoms ha\·e subsided. Iodine ointment, or some 
sim~ilor ~orhefnricnt, nlay be used to remoYe the indmation of the globus 
minor, which often remai.ns after all tenderness has disappeared. This mode 
of treatment has proved in my hand$ perfectly sntisfactory, thC' pain being 
at once relieved, and resolution foHowing without any unfavorable occur
rence. Several cases have, however, been recorded by Demnrquay and 
f-irtlleron, in which hernia and complete extrusion of the seminifCrous tubules 
followecl the incision, the patient being thus effectually ea:;trated on the 
affected ~ide; the incision is said, in Sa.lleron's case (Arch. Gen. de Jlfi:d., Fev. 
1870), not to hn.ve exceeded one centimetre in length-a.bout fou r-tenths of 
an inch. On the other hand may be placed the remarkn..ble success obtained 
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by Vidal and Smith, the former surgeon hav ing punctured -1-00 te:,tc~. with
out one bad re:mlt, while the ltttter decla res that the method has i;;en·ecl him 
well in 500 cases. To guard against the accident which occurred to Demnr
f!Ufty and Hallerou, it would be prudent, however, to Jimit the incision to 
one not exceeding a quarter of an inch in length. This little operation 
appear:; to act by relieving the tension due to the want of cxpan~ihilit)· of 
the tunica albuginea; it is therapeutically analogous to the incision:; practi::;ecl 
in cases of paronychia, and, in the words of Mr. Hutchinson, "appear:-:. to 
relieve pain much with the same certainty that iridectomy docs in acute 
glaucoma." 

OtJ1er modes of treatment have been recommended for epididymiti:;, among 
which may be mentioned Velpeau's plan of making numerous punctures of 
the tunica vaginal is with the point of a lancet1 Fricke's method of strapping 
the testic le with adhesive plaster (very painful du ring the acute stage), the 
application of ice, as advised by Borgioni, or of iodoform ointment, as prac
tised by Alvares, Langlebert's method of surrounding t he scrotum with 
wadding and IrnJia-n1bber cloth and apply ing a suspensory bandage, and 
the plan recommended by l\Cr. lfouse, of St. George's Hospital, who relies 
ehietiy upon the administration of opium, in doses of a grain, night and 
morning lSt. Geol'ge'd Hosp. Rep., \·oJ. iv. pp. 251-258). The plan formerly 
advised in most text-boob:, and still favored by many surgeons, con~ists 
essentially in local bleeding and the free use of tartar emetic and calomcl
in the adoption, in fact, of a decidedly" antiphlogistic" cou1-:::e of treatment. 

Arnoug the rarer complications of gonorrhcea must be mentioned ]Jetitonitis 
and subperiloneal ab.'ICC$S, due, according to Faucon, to irritation tramunitted 
from the vas deforens, seminal Ye:sicles, prostate, bl:ulder, ureters, or kidneys. 

Balano·posthitis, or External Gonorrhcea, is the name given to inffomma
tion of the prepuce and glans penis. ' Vhen confined to the former, it is 
called balanitis, and when li mited to the latter, posthilis. This affection is 
usually due to expo:surc in coitus, but may result from the irritation caused 
by the accumulation of smegma, in cases of phimosis, or in persons who 
neglect ablution. It is chiefly seen in those whose prepuce is elongated, and 
may be very general ly prevented by the practice of circumcbion, the cover
ing of the glans losing the character of mucous membrane llf'ter th is opera· 
tion, and becoming assimilated to skin. The ~ymptoms are those of ordinary 
muco-purulcnt inflammation, and the affection is often accompan ied with a 
temporary phimo;-;i:s. The treatment consbts in the applicat ion to the inflamed 
surfaces of the solid stick of nitrate of silver, or in packing the preputial 
fold with lint dipped iu <\solution of the same ~alt (3j-r.~j), the whole peni:s 
being then surrounded with an evaporating lotion. If phimosis exist, it may 
be nece:-;sary to relieve this by an operation which will be described in 
another portion of the volume. 

vu~~-~.~~:~~~r~1~a;~~1!1~~~~~e ~~~~~.~tiisv~c~U:f::~11 ~~aft~~~~~ !i~1~~:cL~~"~~: 
the lining membranes of the uter1l8 and Fallopian tub&J. The omria may 
be seeoudnrily inflamed (furnishing a pathological analogy to the swelled 
testic:le of the male), or peritonitis may ensue from the escape of gonorrhceal 
matter into the cadty of the abdomen. T he symptonis arc those of acute 
inflammation, attended with profuse muco-puruleut dischaq~e. The diagnosiR 
from 1eucorrhooa aucl from_ ordinary vu lvo·vaginitis, is often difficult, and 
occasionally impos..-iblc. Leucorrhooa usually proceeds chiefly from the 
womb, while gonorrhcea affects principally the exterior parts, but these posi· 
tions may be occasionally reversed. Muco-purulent vulvo-vaginitis may, as 
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i ~ wrll kn•mn, r('!-:iUlt from various cam•es independent ly of contagion, such 
n . .:: expo!'IUl'l' to cold a nd moisture, the presence of' ascarides1 exlernal violence, 
ma~tnrhation, or immo<lerate coitus. H ence, t he su rgeon should be \'cry 
c·n utinus in pronouncing an opinion as to the na tu re of a suspicious discharge 
in a womnn, and pm·ticul:uly in a fo rnale ch ild, as vaginal discharges in chil 
dren ~\re not unfreque11tly nittclc the g round of criminal accusat ions again::t 
totally innocl•nt persons. Even the implication of the urethra is not positive, 
thou~h il i:-; certa inly primti .faeie evidence of' the infl ammation being the 
n' ... ult of impure contact. 

The treatment of gonorrhrea, in the female, should, during the acute stage, 
be limited to the use of laxati,·es ancl diaphoretics, with warm hip-baths and 
cmollirnt fomentations to the external parts. In the subacute stage, astr in
~e 11t injrctions (cspccinll y of alum or su lphate of zinc) may be uscd 1 the 
patient appl ying them herself by means of a sc lf~iuj ecting enema apparatus 
(in quanlitir~ of not less than a pint ), or the surgeon making the application 
through :1 speculum. In either case the patient shou ld be recumbent, with 
tht• l1ips l'-lomcwhat elevated. After the useof:rn injection, it is well to keep 
the iuf-lamcd Htrface~ apart by introducing a strip of lint, or a small tam
pon, dipped in the a!':tringcnt solution. Another plan, proposed by the late 
i-:.ir J. Y . ~irnpson 1 is to introd uce medicated pessaries, or Yaginal suppos i
tori('~. Thi:; method has, according to Dr. Black, been successfull y em
ployed in the women's venercnl wards of the Philadelphia H ospital. Yagi nal 
poulticei; arc em ployed hy Fournier. " ' hen the urethra is affected, injec
tions may, if thought proper, be employed as in the male, or copaiba and 
cuhcb8 ma.y be administered internall y. The inAammation may persist in 
thC' ndvo-vagiual ducts and Cowper's g lands long after apparent recovery. 
B11bo rarely fo llows gonor rh rea in the femal e1 but, when met with, shou ld 
be treated as in the male. 

Ophthalmic Gonorrhrea, or, as it is usually called, Gono1.,./uml Ophtlwl
mia or 0J1~junctitiiti.~, is produced by di rect irloculation of the palpebral or 
conjunct iva\ mucous membrane with gonor rh ooa l matter, and must not be 
c•oufonnrl C'd with a form of ophthalmiai 1n·incipally affbcting the sclerot ic, 
which is dependent upon what will be presently described as gononhrea l 
rheumatism. 

Ophthalmic gonorrhcea usually affects but obc eye, :rnd runs a very rapid 
(·our~C', ending, if not checked, in destruction of the organ. It is more fre
<j UC'nt in men than in women, and is believed by some writers only to accom
pany C't~C~ of urethral gonorrhcea. The symptom.fl arc 61-:st manifested in 
from :- ix to eighteen hou rs after inoculation. The discharge, at first thin, 
:"uon becomes thick, purulent, and profuse. The conj unct i\'a is the seat of 
grc-at l'hemosi~. rising abo,·e and partially over lapping the cornea, while the 
cyclidR swell and often complete ly close the eye. The cornea soon become:; 
hazy, ulceration occurs (usually nea r the marg in), perforat ion follows1 with 
pC'rhnps prolapse of the iris and consequent staphylomn, 01· the whole cornea 
mny "lough, in which case the eye is of cou rse irretrievably lost. 

Thr lrratmenl mu8t be hath const itutiona l and local: the practice of de
piction, which was formerly common in these cases, is now generally aban
donrd, it bring recognized thnt the disease is invariably one of depression. 
The bowel:-; hadng been rel ieved by a laxative, the patient should be at 
on(.'c put upon the use of qu inia1 with or without the mineral acids, and 
iilhould tnke concentrated food in the form of beef-essence, with alcoholic 
::-t imulus if required. Thr local freatment is of the highest impor tance. The 
~ound eye should be protected by the application of a compress of charpie, 
held in pince by a disk of adhesive plaster covered with collodion, or by the 
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use of an ingenious bandange de,·isecl by l\Ir. Buller, of London, which 
consLc;:ts of :t square piece of ~fackintosh titted with t\ \rntch-gla.s.;:;, and fast
ened by adhesi,·e plaster. If there be much chcmo?.is, radittting incisions 
through the swollen conjunctiva should be prncti:scd1 as recommended by 
Tyrrell, and, in any case, a strong solution of nitrate of' !:ii Iver (3.i or ij-f5j) 
should be freely painted with a camel's-hail- brush over the inflamed sur
faces, and allowed to remain a few seconds until the part is whitened, when 
the surplus should be wa~hed off with a gentle stream of tepid or cool 
water. This application may be repeated once or twice a clay, according to 
the severity of the case, while a we~tker solution (gr. v or x-f.3j) should be 
instilled every three or four hours, and the accumulating di:;charge very 
frequently washed away with a weak solution of' alum, npplied with a 
syringe, or ~queezed from a piece of lint. Bader employs an ointment of 
the red oxide of mercury, gr. j to ,3j, with t gr. of daturia. Pree and, if 

Fw. 195. Ll'io.l!JG. 

Ophthalmicgonorrho:a. (DALRHIPLB.) 

nece::sary, repeated divi~ion of the external canthu~, ~o as to relie,·e the eye 
from prc::;surc, is recommended by Van Buren and Keyes, while Critchett 
goes forthcr, dividing the upper lid as far as the margin of the eyebrow, 
and separating the flap:'! thus made, and keeping them apart with sutures 
attached to the brow during the whole course of treatment, the lid being 
subsequently restored by a. plastic operation. If perforation of the cornea 
be threatened, instillations of atropia should be re~orted to, so as to prevent, 
if po:55ible, prolapse of the iris. Cold applications may be employed 
throughout the duration of the disease, if agreeable to the patient, while 
opium may be given in full doses to relieve pain. As the severity of the 
inflammation subsides, the application of the strong solution of nitrnte of 
silver may be stopped, the use of the weaker solution being continued until 
convale$eencc is Ctitablished. A granulnr condition of the lids is sometimes 
left, requiring the occasional application of the sulphate of copper in sub
stance. 

Counter-irritation, by blisters or tincture of iodine, applied in the form of 
a hor:;e5hoe lo the bL·ow and temple, has recently been higbly recommended 
in cases of ophthalmic gonorrbcea by Furneaux Jordan. 
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Gonorrh<Ea affecting the Nose, Mouth, Rectum, or Umbilicus, presents 
no foaturcR of' special interest; in each locality it requires the m:;e of emol
lient appli cat ion ~ during the acute stage, and of stimulating astringents at 
n. later period. Re<'ial gonorrluca may pro,·e an occasional cause of organic 
i:;tricture of that portion of the alimentary canal. 

Gonorrh<Eal Rheumatism is a sequence of gonorrhom which is almost ex
clusively confined to the male sex, and which, in the ra re instances in which 
it i:; seen in women, seems to be dependent upon implication of the urethra 
in the gonorrhren l aftCction, never occurring, according to C.\11lcrier, in cases 
of simpl e vaginal gonorrhrea. It is, in fact, a variety ot urethral.fever, and 
is probably due to the absorption of septic material generated in the muco
pmulent secretion of urethritis, being thus (as has already been remarked) 
a mild form of PF"C mia. It has been objected, by some, to this explanation, 
thal, if py!.Cmi c, lhe disease should arise equa lly from vaginal as from 
urelhral gonorrho:::a, and it has been maintained that its in variable urethral 
origin indicates a peculiar sympathetic connection between the urinary 
canal and the articu lations, and that the affection must therefore be consid
ered mei<t11tatic. Other writers have regarded the connection as accidental, 
and tau~ht that a rheumatic diathesis was a necc::::::ary antecedent; while 
others, again, hase looked upon the rheumatic mnnifestations as indicating 
the es~c ntial identity of gouorrhrea and syphilis. It is well established, how
e,·er, that, in very many case:;, no antecedent rheumatic diathcsi8 can be 
tra<'ed; while, apart from the total want of rcsemhl:rnce between this affoc
tion and coIIBtitutional syphili::;, and the fact that the latter doeis, and thnt 
this docs not, arise from vaginal infection, the absolute diversity of the clis
eaRes has been so clearly etitabli1:1hed by the unerring te~t of inocul ation, as 
to render the suggeotion of their identity scarcely worthy of consideration. 
The notion of metastasis is disproved by the fact that the urethral cfo;charge 
does not usua lly disappenr, but is rather increased, upon the development of 
the rheumatic symptoms, while the anatomical difl:Crcnccs in the structure of 
the urethral nnd vnginal mucous and submucous tissue;-;, are quite su ffi cient to 
nceount for the occurrence of septic absorption from one nnd not from the other. 

Gonorrhccal rheumatism affects prin cipally th e joi11 ts ( particularly the 
knee and ankle), the synovial bursre, the muscles and tendons, and the scle
rotic coat of the eye, from which , however, it may extend to the conjunctiva, 
or to the ir is mid cornea. The articular symptoms resembl e those of rheu
matoid arthritis, rather than those of acute rheunrntism, the disease not 
lending to attack many joints in succession, and being ,·err rarely accom· 
paniecl with cardiac complications, though blenorrhagic endocarclitis is de
scribed by Laea~sague, D e:5nos, ~!arty , Baudin, and Ciancio:si. The joints 
arc painful and swollen, and occasiona lly reddened; the inflammation rarely 
ends in suppurntion, but not unfrequently in false anchy losi~. The muscular 
nffoction is principally manifested in the fleshy part:s of the thigh and arm, 
and in the ~ml c>s of the feet. Gonorrlu:eal Rheumatic Ophtlwlmia is attended 
with pain, dimne-s of dsion, photophobia, and la chry nrntion; if the con
juuctirn be muC'h in vok ed, there may be a muco-purulent discharge, but 
there is not much chcmosis, and the cornea very rarely ulcerate~. Iritis 
may re:o:;ult in atlhcsion to the capsu le of the lens, and permanent impairment 
of Yision. Pui<'rm{itis nnd Endocardili.~ are occasiona l compli cat ions of 
~onorrh a:>a l rheumatism, nnd someti mes follow gonorrhcea. without the occur
rence of other rheumatic symptoms. According to l\Iarty, the ao1tic are 
more often affCetcd tlrnn the mitrnl rnlves. 

The treutm.cnl of' the articu lar affection is best conducted by the u~c of 
repeated bli!:iters, and by the internal administration of' anodync>s, with or 



442 

without quinia, according to the constitutional cond ition of the patient; in 
the later stagcR, comprce':;ion by means of adhe~ive !Strips may be employed 
with adrnntagc. If suppuration be imminent, the intra4 nrticular fluid mar 
be withdrawn by· means of a capillary trocar and a~pirator, as addsed by 
LaboulhCnc. The iodide of potassium is particularly adapted to thn~c cat-c~ 
in which the muscular and fibrous structu res are affected, and may be giYcn 
in large dose~. The ::ame remedy may be employed in the ophthalmic variety 
of the disw~r, and may be supplemented by the oil of turpentine, in drachm 
doses, if the iris be involved; in the latter case instillations of atropia ~hould 
also be practised, while astringent collyria may be required if there be much 
conjunct i\•iti:-.. Counter-irritation, by blisters or iodine, may be npplied to 
the tcmplcs1 if thought necessary, or a more permanent effect may be pro-

~!f'~e~~~sl:l~~~~~~~~! n~· a~~~1~i~. q~~~;~1~~.u~~~1~~11:~i·1~~~abb1~~p~~~~~~;~1:·i1~~~~:11~ 
vapor of this powerful :lgeut suffi cing to produce an eschar which will con
tinue for several weeks. 

Cna~CROID . 

The Chancroid, or Simple Venereal Ulcer (often called &jl, or Non-in
.feeling Clumcre), is a str ictly local affection, resulting from contact with the 
:secretion from a similar sore in che same or another person.1 It is usually 
a('quirccl in impure coitus, but may be mediately transmitted by menus of 
towels1 etc. Surgeons, or nccoucheurs1 are occasionally infected in the dis
charge of their profc::::sional duties, particularly if they happen to have 
abrasions ou the fingers at the moment of exposure. 

Locality.-Any part of the body may be the scat of clrnncroid, though 
the mo:st usual position is, of course, the generative organs-in the male about 
the preputia l fold, corona glandis, frreuum, and urinary meatus1 and1 in the 
fomale1 about the uymphm, or os uteri. It was formerly supposed that the 
cephalic region W:1:') insusceptible to this affection, but it is now known that 
the chantroid con be readily nrtificially inocu lated upon the face, and at least 
8C\·en cases (Puchc, Rofeta, Diday, Labarthe, H.. \V. Taylor, Vcnot-two 
cases), arc on recorcl 1 in which a cephalic chancroid resulted from the ordi
nary mode of contngion. 

Course.-The chan croid has no period of incubation, the varying intervals 
between exposure and the appearance of the sore, depending upon whether 
the contagious matter is deposited upon an abraded, a delicate and soft, or a 
thick aml callous surface. " 'hen artificially inoculated, the first symptoms 
appear within a fow hour:s, the inoculated point becoming ele\·atecl and sur
rouude<l with a red areola, in the course of the second or third day. The 
papule thus formed, in auotbcr day becomes a Yesicle, nnd subsequently a 
pubtule, which either bursts1 exposing the chau croidal ulcer, or clries into a 
scab beneath which the ulceration progresse~. If the chancroida l matter be 
dcpo~ited in au abrasion, the ulcerative stage may begin at once. The fully
formecl ehnnc roid is thus usually developed from four to six days after expo
:-,;urc,1 and appears as a round ulcer, from a. line to half an inch in diameter, 

1 Kaposi, Bumstead, and some other writers, believe that chancroid results from the 
ino1..•ulation of pllS from any source, as from acne1 the pustules of scabies, etc . This 
view seems to me to h\ck confirmation 1 and is cert1:1.inly contrary to anything that I 

hil,\'j.-.~~~r~~~.i~o~~"~;,nr!1~·~~J~c:. case in which the cbancroid did not appear until 
the tenth, and was not fully formed until the thfrteenth, day. 
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unarlhert"nt to the subjnccnt fo:suel', with shaqH:ut edges, :ui if punched out 
nf thr skin , c•o\·l'red with an adherent gray slough, furnishing pu~ which is 
mdo-i11ornlubh ,1 and at tir~t ~urrou oded with a reddish a reola. It is com
monly multiple, eighty per cent. of affected persons havinfr, accordina to 
Fournier'8 oh,.;ervation~, from two to six :-:ore:; each. The chancroicl ~rn.y 
pre:-ent, at it~ ba,.c, a sl ight degree of hardnes..;:, which i:5 the result of infiani
matory action, but which mu,.;t not be mistaken for the induration commonly 
uh...:ervcd in the lrue clurnctr, or initial lesion of ~yphili~. 

Bubo.-Thc cha ncroi<l is not unfrequently fol lowed by ~welling of the 
inguinal g land::, or bubo, which may come on at an early period, but from 
the rh1k of which the patient is never free as long as the ch:rncroida l ulcera
tion cont inul'ti: Puche met with it three years after infcction.2 The bubo 
which follow:-; chnncroid ma.y be of the sin;ple inflammatory va riety, such as 
i ~ :;eel\ in c·u~c~ of' gonorrh o:>a, or after injury-or may be the result of direct 
aLsorption of' (• hancrnida\ pus, in which case it receive~ the name of vintlent 
or clta11croidcil b11/Jo. The ch::rncroidal bubo ii::. usual ly monolalaal, and com· 
monly on the ::a me side as the sore from which it or ig inates, though it is 
occa::-ionally seen on the oppo~ite side, as the resu lt of the interl acement of 
the lymphati cs on the dorsum of' the penis. I t aifocts only the superfi cial 
~lan d,;, anrl onl y one at a time; hence, it is ~m id to be mo11o_qa11glionic. The 
chanrro ida l bubo i1wariubly tendF- to suppurat ion, the resulting ulcer being 
prcri!;ely nna logoug to t he orig inal chancroid, and furni:--hing a contagious 
and a uto-iuoculable pus. Sometimes suppuration OCCUfo nr~t in the areolar 
ti~:me arou nd the attl1cted lymphatic g land, when the ah,;cc~s will nol assume 
the chancro iclal character until di:;integration of the ~l :rnd itsC'lf ha:; begun. 
The chancroid and chancroidal bubo have little or no tendency to a f::pOn· 
taneous cure. " rh ilc one ulcer is healing, others may he produced by auto· 
inoculat ion and fre:-:h gla nds invol\"ed by absorption, the disease:', perhaps:, 
heing thus pro longed until the patient is carried off hy some intc:'rcurrent 
af!Cction,or dic:o utterly worn out by suppuration and long-continued suflCriug. 

Complications.-A chancroid may be complicated by the exi:otencc of' 
warts m· vegetations (whieh are by no means neces~nril)· of a venerea l ori
~in ); by infbm111alion of the pcu ii; aud prepuce, which may lead to phimosis 
or paraphimosis, or to gnngrcue of' the prepuce; by the coex istence of gon
orrhn•a or of syphili~; and by phagecl<enic or se1piginous ulcemlion. 

Phagf'rlw11ic L'lceratio11 is a very serious complicntion1 and is apparently 
due more to the const itut ional condition of' the patient than to any peculiar 

;:~:::~.~::~~:~~,~;~.~1~~~::~~L~:~~~~:~~it~ .. ;: ~:;~~~~~~ii"~.~·;:l!~~~:;,fr,:'.~~:~!~. 
dcprl':o~ion, !:uch as intemp<:'r:Ue habits, the pre\·iou:-; exi:;;tcnc<:' of :<yphilis, or 
the ahu,;e of mercury. The phagedi.enir eh:rncroid i ~ attended with wide 
and deep e ro~inn of t i~:;ue , a considerable port ion of the heud of the penis 
being OC"l'a."ional ly <.•a ten a\\a)' in the course of a. fCw hour:", and the di$ea,;e 
sometime" not heing arrested until almost t he whole organ has peri:.;hed. 
The ukt•r i~ usuall)' ro\·cred with a yellow ish-~ray, pultaceouF. i::.loug-h, the 
appcanmcl' of whid1 is compared by Barton to that of melted tallow, though 
the ~10 11 /!h mny in other cm~es be blackened by exposure. Phagedrenic 
ulr<:'ration may attack a chancroidal bubo1 and death may result under such 

1 'J'hnt.ii;:.1 which can, byi11ocul11tion, produce in tbcsamcpersonasoreofthesamc 
11aturet1.sthatfrorn whic h it was derived. 

i .\ccordin~ to l lor l('loup, chancroid id pus may be absorbed and remnin latent in a 
lymphnli<' L:"lnncl for mnny month~, finally causing a true chancroidnl bubo long after 
the origiu11l chancroid has been completely healed. 
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circumstances either from exhaustion or from hemorrhage--hy the gi\'in~ 

w3Je~~i~~~i:~:c;~lt~~:~~z~r~1!1 ~f;;ei;~~:o!;: ~l~~:.~e;~~~~h:1i~i:~~~1ftic~~)7·!.:1~ 
the preced ing, chiefly in pursuing an extremely chronic course. Thi 1-i com
plication, which is fo rtu nately rare, is exceedingly intractable, occasionally 
persisting for many years. It usually occurs in the groin, attacking perhaps 
an open chancroidal bubo, and slowly creeps onwards, eroding the 1u.ljoi11ing 
skin at one part, while a thin blue or violet cicatrix forms at the opposite 
:side of the ulcer. It is chiefly seen in persons whose constitutions have been 
undermined by long-continued want and neglect. 

Diagnosis.-From herpetic or aphthous eruptions on the prepuce or glans 
penis, nnd from excoriations from mechanical causes, the chancroid may be 
ordinarily distinguished by the fact that the former make their appearance 
nlmost immediately after the suspi cious connection, while the latter is not 
usual ly fully dev~ l oped before the fourt h day. In some instances, however, 
the diagnosis is extremely difficult, though it may be determined by obsen •· 
ing the further progress of the affection, or by inoculation, which, in the case 
of herpes, etc., will give a purely negative result. If the chancroid be situ· 
ate<l within the urethra, it may simulate gonorrhcea; if within the cervix 
uteri, leucorrlw:a; and if on the glans, and complicated with phimosis, bala· 
nilis. H ere, again, to ascertain the nature of the aftection 1 it may ~omctimes 
be necessary to resort to inocu lation, wh ich proceeding, if the affCction be 
chancroidal, will result in the formation of a. chancroid, but in the case of 
gonorrhooa, etc., will result merely negatively. The diagnosis from chancre, 
or the initial lesion of syphilis, will be considered when we come to speak of 
that affhct ion. All of these diseases may exist together, and it thus some· 
times happens that the sa me woman may infect three persons diffCrently, 
according to their several susce1)tibilities, giving to one gonorrhcea, to 
another chancroid, and to a third syphilis. 

Prognosis.-The prognosis of a case of uncomplicated chancroid, if this 
be properly treated, is always favorab le i t11 c phagedrenic chancroid is a more 
serious affection, freq uently entailing considerable loss of substa11ce, though 
rarely endangering life, unless neglected i the serpiginous chancroid is the 
most intractable form of the affection, and the surgeon should be very guarded 
in his prognosis of a ca~e of this kind, as, though not in itself attended by 
any particular risk to life, it often persists for years, in spite of the mo:st 
judicious treatment. 

Treatment.-I shall first describe the treatment of the ordinary chancroicl , 
or simple venereal ul cer, indicating subsequently the modifications required 
by the various complications of the disease. In the first place) it is to be 
obi;crved that, as the clrnncroid is a strictl y local affection, it requires, in 
itsel f, merely topical treatment. If any constitutional remedies are to be 
employed in a case of chancroid , they are only such as are indicated by the 
patient's general condition, without regard to the particular <liseasc with 
which he is affected. The first object to be accomplished, as soou as the 
Ru rgeon has made up his mind that he has to deal with a chancroid, is to 
apply some agent which will entirely destroy the whole surface of the ulcer, 
thus removing at once the tendency of the disease to spread, and con\re rting 
the sore into a healthy granulating surface. To do this, various forms of 
caustic may be employed, the best, in my judgment, being the strong nitric 
acid. The surface of the sore having been carefully dried with lint, the 
acid is appl ied on the end of n. piece of soft wood, well rounded and smoothed 
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(this is better than a camel's-hair brush), in such a way as to reach every 
portion of the ulcer. Every cranny and crack should be perrneatf'cl, a:; any 
portion of the chancroidal surface which escapes will reinoculate the whole 
ulcer. After the acid has remained a few moments, it may be washed off 
with n stream of cool water. The effect of the application is to convert the 
whole surface into a slough, upon the detachment of wh ich a healthy ulcer 
is left, which rapidly 611s up and becomes cicatrized, the pus, howe\•cr, 
retaining its contagious character until the ulcer is almost, if not until it is 
ttu ite, healed. lf there be a number of chancroids, or if' the surface to be 
cauterized be very extensive, it may be necessary to resort to an:.-c::;thcsia. 
before applying the acid, or, as has been recently suggested, a preliminary 
npplication of ca rbolic acid may be made, so as to utili ze the local amcsthet ic 
power of this agent. One application of nitric acid, if thorough, is sufficient, 
but it occasionally happens that, in spite of the surgeon's care, some portion 
of' the ulcer escapes, when the cauterization must be subseq uently repeated 
once or oftener. After the cauterization, water-dressing or lime-water mny 
be applied until ltfter the separation of the sloughs, when the remaining 
ulcer shou ld be treated upon general principles. Black-wash (calomcl 3j, 
lime-water Oj) answers a very good purpose as a stimul ating astringent, but 
has no specific virtue. _ A solution of salicylic acid is recommended by Boy
land, of Baltimore. lodoform, in powder, in the form of ointment (gr. x,· 
to xxx-3j), or iu solution with glycerin and alcohol (iodoform 3il'.iS, ,!!l~·c<'t'in 
f3vj, alcohol f3ij), is an excellent application which !ms been particularly 
recommended by Izard, and by Damon, of Boston. The solution may be 
employed as long as there is profuse su ppu ration, while the powder and 
ointment are particularly usefol in a later stage of the affoction. ....\.u tier 
re(•ommends a two-per-cent. solution ofsaliey lic acid in glycerin. 

G!tancroid in the Female should be treated in the same way, the acid being 
carefully applied in these cases through a su itable speculum; bl ack-wa~h 
1'nay be used as nn after-dressing, or the aromatic wine,' which is a more 
elegant though somewhat ex pensive preparation. If the cha1wroid be ~eat('d 
in the male nrcthm, at such a point that it cnn not be seen by separating the 
lips of the meatus, it may be touched through the tube of an endoscope with 
a strong solution of nitrate of' silver (3ss-f.5j ); the use of' ni tric acid in this 
situation is undesirable, on account of the risk of a stricture fo llowing its 
caustic action. Chancroids on su rfaces which are ordinarily in contact, as 
the g lans and lining membrane of the prepuce, or the inner surfaces of the 
oymphre, shou ld after cauterizat ion be kept apart by the interposition of a 
fold of' lin t, dipped in black-wash or other ast ringent lotioD. 

Treatment of Bubo.-In the treatment of' a bubo occuning nfter a chan
croid, as it is impossible in the first instance to determine whether it he 
really a chancroidal, or merely an inflammatory, bubo, an effort should be 
made to promote resolution by the use of blisters, iodine, or iodoform, which 
may he conveniently applied in the form of an ointment (gr. xxx-3j). lf, 
howe,·er, suppuration have evidently occurred, and particularly if the in
tegument be thin and discolored, it is better to make a free open ing (by an 
incision in the direction of the long axis of the patient'::s body), so as to 
evactuate the contents of the abscess, and the ulcer which r('mains, if it 
assume the chancroidal character, must then be treated as the original sore. 
Some surgeons prefer to open a chan eroidal bubo with cau~ti (' potassa, but 
I do not see that this :igrnt is in any way preferable to the knife, while it is 
certain ly more painful. I t sometimes happens that, when the pus is evacu-

1 The following formula is taken from Bumstead: Claret wine, Compound spirit of 
la\•endcr, of cnch f,5v; Tincture of op ium f5:ss i Water f,5iijssi Tannin 3j-5j. Mix. 
To be diluted if nccessu.ry. 
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ated from n chancroidal bubo, an enlarged lymphatic gland is found, more 
or 1085 dissected from the :::urrouncling tissue, an<l projecting throug:h the 
lips of the incision: this gland is filled with chancroidal nrn.tl<'r, and a~ long 
as it remains ,,jJJ keep up the specific nature of the iilorc; and though it will 
in time undergo spontaneous disintegration, other glandis will by that time 
have been iofoctcd, and the disease will thus be perpetuated. ~uch a chnn
croiclal lymphatic gland ~hould be therefore remand; thi.:: may be :lCC<nn
plished by repeated applications of caustic, but is much more conveniently 
effocted by enucleation, which consists simply in seizing the glnnd with 
forceps, nod <lis~ccting it from its attachments. 

Before proceeding to cauterize an opened chancroidal bubo, the patient 
should be thol'oughl.v anxsthetizerl, ns the operation is usually both tedious 
and painful. The first step consists in tracing out and slit.ting up C\'Cry 
siuus that can be detecled, with a grooved director and probe-pointed bis
toury; the flaps of undermined and unhealthy-looking integuinent arc next 
to be clipped away with scissors; enlarged glands to be ca1·cfully enuclcutcd; 
and finally the strong nitric acid to be thol'oughly applied to <'Yery portion 
of the surface, and e\·en a ~hort distance beyond the iuci~iom-, with the 
same precautions us in the cauterization of the original chnncroid. 1'l large 
slough is thus formed, the detachment of which is the work of some time; 
water-drc::-sing may be applied after the cauterization, the 1't1bsequent treat
ment being conducted on general principles. The mauagcment of a chan
croidal bubo i:3 thus seen to be a much more serious affair than that of the 
chaucroicl it~elf; hence the importance of prompt and cffCctual treatment of 
the original sore, that ab~orption ma.r, if possible, be preYented. 

Jfitrf.s.-The treatment of yenereal warts does not differ from that of vege
tations on the gcneratiYe organs arising from other cause~, and will be de
scribed in a !:mhscquent chapter. 

Phimosis.-A troublesome complication of chancroid on the prepuce or 
glans penis, i~ phimosi~, which may he congenital, or the result of infiamm:i
tory action. A great objection to any cutting operation, in these ca~e::., is 
that the cut edges themselves will almost certainly be inoculated with the 
chancroidal virus; hence, if the phimosis be the result of inflammation, it 
is better to attempt to subdue this by the use of cold wa~hcs, and by the 
injection of detergent lotions beneath the prepuce, when it will often be 
possible to draw back the latter and make the necessary applications to the 
glans. Another phm, which may be occasionally u:.:cf'ul, is to pack the pre
putial fold with lint snturated with a solution of nitrate of sih·er, as recom
mended in cases of balanitis. If the phimosis do not yield, or if it he 
congenital. it will probably be necessary to slit up the prepuce, or, if the 
chaucroid be seated near the orifice of the latter, to perform circumci..;iou; 
if the cut eclg<'s in either case become inoculated, they must be freely cau
terized with nitric acid. 

Pltraphimo.~i-~ occurs as the cousequence of the patient drawing back the 
prepuce nncl then being unable to return it i the nece&:;ary application"' 
having been made to the chancroid1 the prepuce may be re::;torecl to it!' 
place by the manipulation which will be described in the chapter on Di;-;
eases of the Generative Organs: the after-treatment consiMs in the use of 
cooling applications to relieve inflammation of the part. 

(hrn_qrelle rd the Prepuce is an occasional result of inflammatory phimo:-;i~, 
and is a very serious complicat ion of ch~rncroid . If~ in any c:u;c of phimo~b, 
the foreskin become much swollen, and of a dark red or purple hue, the 
surgeon may fear the occurrence of gangrene, and should lose no time in 
relieving the tension of tbe part by freely slitting up the constricting prc:
puce. If gan~reue, howe\·er, have actually occurrccl1 the surgeon's effbrts 
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must he chiefly directed to limiting its extension by the use of fermenting 
poultices and detergent injections, and by the internal admini:-tration of 
opium. Hemorrhage, occurring during the separation of the slough, may be 
(•becked by the u:se of' the actual cautery. The patient may e:-cape with 
the loi;:s of a small portion of the prepuce, but occasionally the whole ex· 
a•nt of thi:- structure will peri:sh, when it may be detachecl en lllft .. -::w, and 
leave the patienl as effectually circumcised as by an operation. Afler the 
:;eparation of the mortified part, the chancroids, which will now be fairly 
<:xµn:srcl, mu1't be treated in the manner already destrihed .. 

Phagedrenic Clwncroid.- fn this serious nftection, uo time should be lost 
in detaching the slough, and in applying the 5trong nitric ncid to the whole 
ulcerated surfacP in the manner already directed, the patient having been 
previously etherizecl if necessary. The su bsequent dre)':sings may be mnde 
with a solution of the potas:-:io·tartrate of iron (a favorite rrmcdy with 
Hicorcl), with one of ehlorinntcd lime, with iocloform, or with an opium 
wnsh, if the pnrt be inflamed and very painful. The application of n con
otant current of elect ricity is recommended by Sc:hwaucla , of Vic11nn, and 
the use of the continuous warm bath by Simmons, of Yokohama.. Opium 
should be admini:stered internally in such doses as to relicw pain with· 
nut disordering the digestion, and alcoholic stimulus may be given in qunn
tities proportioned to the age and strength of the patient. Tonics are 
u~ually required, the best being, probably, the pota&i<Hartrate or rnuriated 
tincture of iron, either of which may be given pretty freely. The diet 
shou l<l be nutritious but unirritating. The nitric acid )':hould be n•applicd 
as often as any tendency to a recurrence of phagedrcua i~ manifl"ritl·d .. 

&17Jiginous Chancroid .. - Jn the treatment of this most intractnlilc a!foc· 
tion, free and repeated cauterizat ion of the whole ulcerated surface and !:ill!'· 

rounding integument is the only remedy worthy of much confidence. The 
actual cautery is probably the best application in these ca~eR, the 1'uhscqm·nt 
dressings being made with chlor iunted washeR. The ::itrcngth of the patient 
must be maintained by the use of tonics and the administration of i;:uit:lhle 
nutriment: opiu m may be given as often as required to relie\1C pai11. Cases 
have been reported in which both phagedreuic and serpiginou:; chancl'o ids 
have been cured by the use of mercury or iodide of pota::sium, but there is 
every reason to believe that in these instances the nflection was really 
!:i)'philitic, phagedrenic and serpiginous ulceration being occa~ionally, though 
ntrcly, met with as complicat ions of both primary and tertiary ;;;yphili tic 
sores .. 

Primary Bubo or Buban d'Emblee.-Under this name has been dc~cribrcl 
ao acute or subacute inflammation of an inguioal lymphatic glnncl, occa:-oion· 
ally met with after coitus, and not connected with either gononhrca, chn.n
croicl, or syphili11. It is, in fact, a simple adenitis, resulting from mechanical 
irritation, usually in a patient of strumous constitution i and ib symptom~ 
n.nd treatment diffbr in no respect from those of orclinar;· adeniti::;, an affCc· 
tion which will he considered in its proper place. 
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CHAPTER XXV. 

\TENEREAL DISJ<~ASES.-CONTINUED. 

SYPlllLIS. 

8YPUIJ_,1s 1 is a constitutional disense, resembling in many respects the 
specific fovers, such as variola, etc., but diffhing from them in its much 
slower course, in its communicability only by direct or indirect iuoculation, 
and in the possibility of its being inherited as well as acquired. 

HISTORY. 

The origiu of syphilis has not been positively determined. The limits of 
this volume will not permit any discu~sion of the evidence which has been 
adduced by various autho1·s as bearing upon the history of this disease 
(although the subject is one of very great interest), and I will therefore 
im·ite the reader to refer, for information upon thi~ matter, to the rnrious 
excellent monographs upon Yenereal Diseases which have been published 
from the days of Astruc down to our own time. It mny, howc\'er, be stated 
that (1) the clisea:se does not appear to have been known to the ancients, 
though both the simple venereal ulcer (or chancroid ) and gouorrhrea were 
unquestioaably familiar to them; (2) there is no sufficient proof that syphilis 
originated in this country and was hence imported to Europe; and (3) 
although the disease certa inly first attracted public attention in the latter 
part of the fifteenth century, during the campaigns of Chal'ics VIII. of' 
France, it is impossible, in view of existi ng evidence, to fix any particular 
dale as the precise period at which syphilis originated. 

CAUSl~S. 

Ryphilis may be inherited or acquhed. H ereditary .r~.yphili . .,,, in the great 
majority of' ca:;:cs, depends upon pre\·ious infection of the mother, though it 
is believed by Diday and others that the disea~e may be transmitte'l from a 
father to his ofl~pring, the mother being on ly secondarily atfocted. Examples 
of hereditary syphil is are unfortunately not rare, and it is e\·en bclicYed, by 
Hutchinson, that the disease may be transmitted to the third generation . 
.Acquired syphilis can only arise from contagion, which may be either imme
diate or niediate. 

Immediate or Direct Contagion results from contact with a chancre (the 
primary lesion of syphilis), or with certain !fecondal'y lesions-particularly 
that which is known as the mucous patch-or from iuoculalion with the 
blood of a syph ili tic person. It was formerly believed that syphilis was 
trnnsmi.s.sihle through the various secretions, especially the saliva, milk, and 

1 l ha\•e described in this chapter the pathology and treatment of syphilis, accord
ing to my own views (which are essentially those of the so-called 11 dualistic 11 school 
of syphi lographers), believing that [should thus better subserve the purposes of the 
student than b~ entering, in the brief spt~ce at my command, upon n discu~cion of 
controverted pomts whicb arc, after all,clue6y oftheoreticul interest 
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serninnl fluid; through contact with cutaneous surfaces of which the i;kin 
happened to be thin, as the lips; or even through the medium of the ntmos· 
phere. It soon became evident, however, that the assertionto: of patients 
upon t hci-1e poi11ts were, for obvious reasons, not tru~tworthy, and a natural 
rl'action ernmed in medicul opinion, which finally culminated in the axiom 
of Hunter, whieh, until lately, was genera11y rcceh·ed as correct, that the 
primary sore ultmc was contagious, and that hence ~yphili:s could only be 
ucquired by contact with a chancre. It has now been repeatedly established, 
by both clinical observation and direct experiment, that certain seconda ry 
manifostations of syphilis a rc contagious, while it has, on the other hand 1 

been rendered a lmost equal ly clear, that the supposed im;tances of contagion 
through secretions nre really examples of contagion from secondary lesionsj 
thui. where the ,ffalivci hns been supposed to convey the disease, there have 
been mu cous patches in _the mouth of the infecting person, nnd Cu \!crier has 
shown, at the L ourcinc H ospital , that it is not the 1nilk of a syphi litic womau 
that infect~ her nursling, bn t the secondary lesions \vhich are found upon 
her breast. The only possible exception is in the ca~e of the semen, nnd 
even here there is no po::;itive evidence that a. woman can rect>ive syph ilis 
from the semina l fl uid, unmixed with the product of urethral :-:ores or with 
blood, while ne~ati\·e ev idence has been furnished by exper imental inocula
tions practised by )Iireur, of Marseilles. That the blood of a S)·ph ili tic 
pcr~lll1 may prove the 80urcc of contagion, has been demonstrntcd by both 
experiment and clinicnl experience, as well as by obsern1t io11 of the fact 
that syphilis may be transmitted by vaccination, when blood is mixed with 
the lymph obtained from a syphili tic child, while vaccine matter does not 
appear to be capable of conveying syphilitic infection, if care be taken to 
exclude the admixture of blood.1 The men.</;irual di.sclwrge.'i of syph ili tic 
women are, as pointed out by H yde, of Chicago, pl'obnbly not unfrequeutly 
a source of contagion. 

Mediate or Indirect Contagion.-The contagious matter from a syphiliti c 
::iorc may be transmitted to a previously healthy person by means of spoons, 
drinking-cups, sponges, C'athcters, etc. Roi let has recorded a number of cases 
of this nn.ture1 and si mil ar cases have since been publi :-;hecl by Culle l'i cr, 
Barton, nnd others. H ence, though surgeons may justly look with suspicion 
upon the statements often made by syphilitic patients, that their disease has 
been acquired in water-closctR1 etc., it should always be remembered that 
such an occurrence is at least possible, and care should be taken not to wound 
lhc feelings of others, and perhaps cause domestic unhappine:"-S, by express
ing n.n unguarded opinion, which, after a ll , may be erroneous. Tardieu, 
Hutin, Himonet, :Maury, and Robert have observed cases in which syphilis 
had been transmitted by tattooing, the coloring matter havin~ been mixed 
with ~a li va from the mouth of a person affected with mucous patches. 

CouR~E OR NATUH.\J, HISTORY OF SYPHILIS. 

(I ncluding it• j)Jo,.bid AnatOmy.) 

The course of syphilis varies according as the d isease is hereditary or 
acqu ired . The latter for m of the affection will be first considered . The 

1 Vaccination with pure vaccine mntter may, however1 hn~ten the development of 
Intent syphilis. I t has been r ece ntly sugg;e~ted thnt syphi_lis nrn.y be conveyed in 
vaccination by the ndmh:turc with the vaccine lymph of epidermic scales, or of pus 1 

as well as of blood. 
29 
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natural history of a typ ical case of acquired syphilis is usually dc~crihcd as 
going through three stages, known respectively as primary, ::-econdary, and 
tertiary syphilis; and this convenient and time-honored division L~ that whic:h 
I shall adopt. Ricord's classificat ion subdivides the secon<l period. by mak
ing a late-secondary stage, while L ancereaux adds a preliminary :-tage, or 
that of incubation. A .. recent wri ter, Dr. Barton, of Dublin, modifies Ricord's 
division by omitting the late-secondary stage, and subdiv iding the tertiary 
in to the period of sthen ic or lymphy deposits, and that of asthcnic or gummy 
deposits-a subdivision which seems unnecessary, as both these forms of 
deposit frequently coexist in the same case. The cla~s i ficnt i on of Virrhow 
and other German writers, based strictly upon the pathological changes pro
duced by syphiJis, though scientifically correct, is less conven ient than thnt 
which is fo unded on its clinical characters. Syphilis is then to be studied 
in itsfirst stnge, or that of primw·y symplom8-chancre aud syphilitic bubo; 
second stage, or that of seconcfory symplonvt----early eruptions fllld sore throat, 
the period of general superficial lesions; and third stage, or that of tertiary 
symptoms-the per iod of late eruption, ulceration, a nd deposit. 

PRI:\IARY SYPnn~IS . 

Incubation.-A rnriable period of incubation inten·enes between exposure 
to contagion and the appearance of a chancre. This period has been e::ti· 
mated by different observers at from one to seven weeks, and it is probably 
safe to say that t he average is from two to three weeks. Ca.5es have beei1 
recorded by Hammond, R. W. Taylor, and others, in which the period of 
incubation has been but one or two days, while in other instances a much 
longer period than t he average-as much as ten or eleven weeks-hn.s inter
vened between exposure and the development of the chancre. The period 
of incubation is, according to F. N. Otis, directly proportional to the dis
tance between the point of inoculation and the proximal lymphatic ves~els . 
"'Vlrntever be the source of acquired syphilis, whether from a primary or 
secondary les ion, the first symptom is invariably a chan cre.1 This fact is of 
great importance, and may he considered as an axiomatic truth. 

Varieties of Chancre. - The chancre a umes var iou~ forms, and there 
appears to be some relation between these and the severity of the subsequent 
symptoms; thus what is .known as t he " Hunterian" or "deep chancre" is 
commonly the precursor of a severer case of syphilis than a "superficial 
eros ion." 'Ve may recognize two principal forms of chancre, the .<tuperficial 
and the deep, and either of these may assume a phagedreuic form, con~t i tuting 
a third variety, the vhagedcenic chancre. 

1. The Superficial C'lumcre, Ghan<:rous Erosion, or Superficial Ero.~ion, is by 

~~~:~:t ~~~~~1°~~~~~0da~~r1l~s?~~s~an0t'1;Qd ci~s!~a~a'b~~~~e~t~~~-1 1b~~:~1~~~~~~:~ 
less than 146 were of this variety. It has a long period Of incuhation
from three to five weeks-and appears as a reddish-brown pnpule (rarely, if 
ever, as a pustule), usually with an ulcerated spot in the centre, hut some
times (particularly if seated on au exposed surface) covered with a dry, 
brownish scab. The ulcer is com monly circular or irregularly ell iptical in 
shape, sl ightly if nt all excavated, red in color, and furnishes a thin serous 

1 This remark, of course, appli es tu syphilis acquired in the ordinary way; it !s 
possible that were the syphilitic poison carefully introduced directly into a lymphatic 
vessel, or into a vein 1 a chancre might not resu lt, but that in the formercaseasypbi. 
litic bubo, and in the latter constitutional syphilis, might occur as the 1wimary lesion 1 

as it docs in the case of the hereditary form of the d isease. 
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exudation, without pus, unless as the result of extraneous irritation. When 
taken between the thumb and finger, the margin and base of the ulcer present 
a cartilaginous or membranous hardness, known as parchment-like induration. 
This induration i:; of' \'ariable persistence, and sometimes disappears before 
the ulcer has healed. It is much less evident when the chancre is situated 
in mucous, than when in cutaneous, tissue, and hence iu certain situations, 
as in the male urethra or upper part of the vagina, this form of chancre 
may readily escape detection. 

2. The Deep Chancre (commonly known as the Hunteriwi Chancre) has a 
comparatively short period of incubation-from a week to ten days-and is 
apparently of rarer occurrence at the present day than formerly. It presents 
a deep cxcaYale<l ulcer, with elevated, sloping margins and a foul surface, 
furnishing a. serous exudation oft.en tinged with blood. The base of this 
chan('.re is deeply indurated, the sensation communica.ted to the fingers being 
frequently_compared to that given by a split pea, a term originally used by 
Benjamin Bell, in illustration of the size of the chancre itself. The indura
tion of this form of chancre is very persistent, sometimes remaining long 
after the cicatrization of the ulcer. This form of chancre usually though 
not ncces:;arily arises from a primary lesion of the same variety. 

3. The Phageda:nic Chancl'e is nothing more than either the superficial or 
deep chancre, attacked by phagedrenic ulceration. If thi" extend so far as to 
pru::s the limit of induration, the case may be mistaken for one of phageclrenic 
chancroid. 

Characteristics of Chancre.-Induration is a charactcr i ~tic feature of all 
forms of chancre, but I am hardly prepared to ::-ay that it is uoiversally present. 
In the case of deep chancre it is very ev ident, and in the parchment.like 
form could probably be detected at some period in almost every case of 
superficial chancre, if the patient were constantly under observation. It 
may, however, in this form of chancre, be quite e\·ancscent, and nmy, in 
either variety, disappear under the influence of phagcdrcnic action. It must 
be clistingui:;hed from the inflammatory thickening and hardnc~:; which occa· 
siorrnlly su rround the chancroid, and this can usually be done by observing 
the sharply defined limitation of the true syphilitic induration (which gives 
exactly the sensation of the presence of a foreign body), and by observing 
the :lbsence of the ordinary signs of inflammation. The microscopic char
acters of syphilitic induration are not very distinctiYc. Robin found fibres 
of areolar an<l elast ic tissue, with fusiform cells, free nuclei, and amorphous 
~ranulcs, whil~ Ordofiez observed hypertrophy of the normal structures, 
with inflammatory Iyrnph, hemorrhagic effusions, round or O\'al nuclei, fusi
form cells, and bundles of' fibres in different tage of development. Accord
ing to Auspitz and Unna, the epidermis undergoes a. peculiar development, 
growing downward~ in processes which send out lateral projections, these 
being sub:;:equently isolated by the growing connective ti:-;:-\UC. Induration 
is usually de,·cloped within a yery few day~ after, and, occasionally, even 
b~fore, the nppcnrance of a chancre; it is rarely if ever manifested for the 
first time after three week~. Sigmund, of Vienna, found that in 231 out of' 
261 cnses, induration appeared from the 9th to the 1-1-th day after conlayion. 
The period during which induration persists is ordinarily from two to three 
months, and in some instances it lasts for many years. 

A chancre is in most cases solitary, thus differing in a marked manner 
from the chancroid, which is commonly multiple. " ' hen two or more 
chancres coexi~t in the same patient, it will be found that they have arisen 
from multiple but simultaneous inocu lation, and usually by contagion from 
secondary l e~ions. 
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The chnncrc i:-~, under ordinary circumstances, not auto-i11of'11lablc; if, 
howc\•er, a:-: is clone by the ~uh·ocates of syphiliza tion, the c:hancrc bt• irritated 
by ~a.vine ointment, etc., until it.5 ::ecretion becomes puruh:nt, an ulcer mny 
be indeed proclucc<l by auto-inoculation-but it i~ not prond that this ulcl·r 
is a chancre.1 This fac:t (the non-auto-inoculability of chancre) apprar1' to 
be owing to a property which syphil is share::: with smal lpox and many other 
affection:-<, viz., that one attack of the dii:;ca!'!e protect:s a patil'nt, fo r a time at 
least, from uny :sub~cquent infection. This protecti\'C influence extends 
throu~h all the stages of syph ilis, so that a second nttnck ofS)'ph ilis, though 

1~~~~~;~;1:~~·~1~/ ~~·11·~~~~1 ;;~:~~i~~~~uer~~~~tt~~1<
1?i~~~ r~~~~~,~<~1~11t1~~1 ~~·:~1 ~1 ~~~~,'~~r; 

suffCring from general syph ilis; but, as shown by F ournier, the s u ~pccte<l 
chancre in thel"e cnses is really but a reulceration io lhe scat of the ori g-i nal 
primary lcsion 1 which may be caused by any irritation , either constitut ional 
or local-sexual intercourse being but one form of locnl irritation1 though 
one which may cosi ly gi\·e rise to confusion, particularly if the patient's 
partner in the vrnereal act should happen to be aff'ectcd with :my disease of 
the generative organs, whether syph ilitic or otherw i~c.2 

The dul'ation of the chancre is self-limited; it hea ls without treatment in 
n. period \'arying from a few weeks to several months, the only exception 
being probably in the case of the phagedrenic variety. The primary and 
secondary periods of syphilis usually overlap each other, isy philitic erythema 
oceurrin~, aecording to Ba&::ereau, in about three out of four ca:-<es, before the 
d1ancre has completely healed. The cicafri.x of a chancre i:; more or lesR 
clepre::;sed, according to the depth to which ulcerat ion has extended. It is at 
first d iscolored, hut subsequently becomes whiter than the surrounding skin. 
It is mmally very persi:-ten t,and can often, though not always, be distingui:::hed 
from the i:.ca r of :t chancroid. Ricord first pointed out thnt a chancre, instead 
of undergoing cicatrizut ion, might become converted into a mucous JJatch. 
This change may OC('U r in any :;ituation, but is most often seen where mucous 
tiSdues are habitually in contact, as the inside of the lips, the tongue, the inner 
surfaces of the hbia, the folds of the anus1 or the lining surface of the prepuce. 
The change occurll when the repair of' the chancre has be(')) nearly completed 
by granuh.1tion1 and consists in the formation of n white membranous pellicle, 
which graduall y spreads from the circumference of the sore to its centre. It 
is from jnattcntion to thi:s fatt that a mucous patch has been in some cases 
supposed to be really the initial lesion of syph ilis, the patient not being seen 
until the transformation has occurred, and the previouis exb-.tenceof a chancre 
thus escaping recognition. 

1 It hall been recently suggested that the ulcer which reimlti:. from the auto-inocu· 
lation of a chancre is n clwnc1·oid, and that this tends to confirm the view of Clerc, that 
the latter lesion is a dcrfrative of thecliancre, or, in other words, the result of chancrous 
contag ion in a per~on already syphilitic, just as varioloid is the result of the tJariolous 
poison acting upon I\ person already protected against smallpox i but the analogy 
fails, becau~e Yarioloid is just as much a constitutional dise11se as var ioln itself, while 
the cb!lncroid is a purely local lesion, and becaut:e the contagion of variolnid will 
commu nicate to an unprotected person not varioloid but smallpox, while the clrn ncroid 
can only reproduce itself. Moreover, if the chancroid be a derh1ntiveof the chancre, 
the latter (and of cour:;e syphilis generally) must have existed before the affection 
which is its mere modification-an hypothesis which is contrud icted by all that is 
known of the hi stories of the two affections. As a matter of ob9.ervntion, the ulcer 
rlerived from 1n1to-inoculation of a chancre uppenr;; to be precisely such nsore as can 
\;e produced by inoculating 1\ syphili tic subject with non-venereal matter. 

2 See Fournier, Archives GCn. de Jiedecine 7 Ju in et Juillet, 1868. 
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:Mixed Chancre.-It has ah·cady been stated that chancroid and syphilis 
may t·xisl in the same patient. They may likewise be arquirc<l at the !"amc 
momt'llt. Hence a paticl1t, a few days after impure coitu~, may pre::;ent 
~en~r:il ''cncrcal ulcer:;:, not indurated and evidently not syphilitic-and yet 
in :1 few w(•rk11, without further exposure, one of thc:->e may become indu· 
rated nod he followecl by secondary symptoms. The syphilitic has been 
inoculated !'imultancously with the chancroidal poison, just as it ma,r be 
innculatC'd with the poi:->on of cowpox, the vaccine clisca~c cli:-;appearing- at. 
the wmal time, and syphilis following after its own proper period of incul>a· 
tion. Again, l'yphilit' may be inoculated upon a previously existing than· 
(•roid, tl chancre hcing the rcl"ult; or conver::;ely, if a person "ith chancre 
ha,·e sexual intercourl"C with a woman affected \rith elrnnc·roid, he may 
acquire the latter disease, his chancre serv ing as a point of inoculation. The 
trrm mi.red chmlrre h.;, perhaps, an unfortu11ate one, as seeming to imply that 
the venC'real ulcer to which it refers is intermediate bctweC'n chancre and 
chanrroid; the fhct being that it i:; not in any deg-rec intermediate, but a 
rctiult of' the accidental coexistence of two separate diseases. 

Syphilitic Bubo.-Tnduration and chronic enlargement of the neig-hboriug 
lymphatic glands arc almost, if not absolutely, constant sequels of chancre. 
As in the larµ:c majority al <·ases the latter is situated on the genital organs, 
it hs the inguinal gland:-; that arc usually affCctcd, con~titutin~ the> ordinary 
!'yphilitic bubo; but induratinn will attack the facial and ~ubmaxillary 
glamb if the clrnncre be cephalic, and those of the elhow and axilla if 
the initial h·~ion occupy the finger. Case..; haYc been r<'cordcd hy H. Lee, 
and others, in which a rlrnncrc is said to have been followed by ~('condary 
symptums, without the interrnrrcnce of a bubo, and the pos.~ibility of such 
an C\'ent mm-.t therefore probably be acknowledged: i-Ul'h case)'; must, how· 
ever, be extrt•meh• rare, and in no instance can it be fairlv claimed that this 
has happcned, unicss the pa.tient has been rontinuou!:;ly u1iclt' r the not ire of a 
sk illed ohl-ierver, as sy philitic bubo is often unperceived hy the patient him· 
11clf, nnd may, like the induration of a chancre, pass off in a comparatively 
slwrttimc. 

The dft•clop111e11I of :i syph iliti c bubo coiucid ei.; pretty clof"ely with that. of 
in<lurn tion in t he chancre which precedes it ; it is polyganglio11il' nn<l u~ually 
bilalaal, or, in other words, involves the whole chain of ::.upcrficinl µ-lands, 
and commonly invades both groins at once. The glands are lrnrd, movable 
upon each otht•r nnrl hcneath the sk in, usually painlc::s, and ahout the !:iize 
of almonds (amyr/d(l/oid en la rgement); one is frequently largt•t· than those 
\\hich f'Urrnun<l it 1 the group being L'lncifully cksignatcd by Prcneh writers 
a:-; the "pfrirtde 9r1119liomwire." The syphilitic bubo has in it~elf 1w tendency 
to Mtppumte, and when l"Uppuration occurs it is due to the ioflUl'llCC of some 
cxtC'rnal irritant, to the p:ltient'!' being of a scrofulous diathet'iS, or to the 
cnt'xi;-;tenre of :1 drnneroicl. In the latter case, the suppurating hubo will 
bt• chancroidal, and its pus, of course, auto·inoculnhle. The duration of a 
!')·philitic bubo is variable, lasting usually longer than the induration of the 
chancre, ancl bcin~ in many ca es quite cfo:tinct for :--ix months or a year 
after infoction. Ca~e:;:, ha,·e even been recorded, hy Yenning nnd others, in 
which the amygdaloid condition of the inguinal glands per;:;btcd twenty 
years nr lonp;cr i and it is believed by the nbove·namecl writer that the dis· 
npp('nranre of this conclition mny be considered an evidence that the disease 
has wom itsrlf out, and that the patient is suscrptihle of re-infection. The 
~yphililic bulm is often attended by in duration of the lymphatiell running froni 
the chancre to the affected glands; resolution u~uully occurs about the time 
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that induration disappears from the chancre, but, occnsionally, suppuration 
has been observed, a number of fistulous openings being fo rmed in the cour:se 
of the vessel. 

I t is beliend by some surgeons that a syphilitic bubo may occur without 
any pre·existing chancre, and this has been spoken of as a form of the Bu. 
bon d' Emblee. Such cases are, however, really instances of defocth·e ob:-er· 

~l~!~~11'.eo :~1~~.':~~~(fi\~rb~leuc:~~~~~e~p~~ ~h~~~:~~: ~~1ee~:~ie;~· a !r~!o~:fi;~~.~ 
ticularly if situated in the urethra, or neck of the uterus, or if unaccompanied 
by induration: there is no sufficient evidence to throw doubt upon the truth 
of the axiom, that the friitial lesion C!f syphilis is invm·iably a chancre. 

SECONDARY SYPilILHI. 

Between the time of appearance of a chancre and the period at which 
secondary symptoms are developed, there is an interval wh ich is sometimes 
called the period of incubation or latency. The former term is better applied 
to the interval between the date of contagion and that of the appearance of 
the chancre, while in many cases the disease cannot properly be said to be 
latent, as the chancre and attendant. bubo frequently continue after the ap· 
pcarancc of general syph ilis, the primary and secondary sta~cs often, as 
already remarked, overlapping each other. The shortest period in which 
an untreated chancre is known to have been followed by secondary symptoms 
is twenty.five days, while the average period, as shown by an analysis of 
nearly 500 cases, is about si:c tveeks. Secondary syphilis rarely appears after 
the first three months, and almost never Jater than six months, unless the 
natural evol ution of the disease has been interfered with by treatment. 
Secondary syphilis cannot occur without primary syphilis having 'preceded it: 1 

the apparent exceptions are due to the primary symptoms having escaped 
detection, :m e\•cnt which, as already seen, may read ily occur under various 
circumstances. 

Premonitory Signs.-Uertain premonitory symptoms usually precede the 
development of secondary syphilis, lasting from a few clays to a week or 
more, nncl consi:-sting in febrile disturbance, with languor and general discom
fort, vague pains of a neuralgic character, headache, sometimes apparently 
neuralgic, but sometimes due to inflammation of the pericranium,2 and (p::u·· 
ticularly in women) an::emia. \Vith the exception of the pcricranial head· 
ache, the5:e symptoms usually disappear upon the occurrcnee of the eruption 
and other secondary symptoms. The most characteristic and usual manifes. 
tatious of secondary syphilis, are cutaneous eruptions, sore throat, mucous 
patches, and general enlargement of the lymphatic glands. More rarely we 
find falling of the hai r, certain affections of the ey.es and ears, paralysis, and 
other symptoms referable to the implication of the nervous system. 

Cutaneous Eruptions.- There is no definite syphiliti c eruption. Ou the 
contra ry, a. large number of skin diseases may occur as manifestations of 
syphilis, and several of them are not unfrequently found coexisting in the 

1 This remark docs not, of course, apply to hereditary syphilis. 
2 According to ~lauriac, periostitis, whether of the cran ium or other parts, is much 

more common as an early manifestation of syphilis among the Arabs in Africa, and 
the inhabitants of South Americn, than among the residents of other countries. 
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same ca~c. The limits of this work will not permit any extended description 
of the \'arious i-;yphilitic cruptions1 or, as they are often called, Sypltilo-der
w1fo or Syphilid~, for a full account of which I would respectfully refer the 
reader to the numerous excellent works on Venereal Diseases which have re
cently been publi:<:hed, and more especially to those of Cullerier, Lancereaux, 
and Belhomme and l\Iartin, in France, of H . Lee and \V. J. Coulson in 
England , and of Bumstead and Van Buren and Keyes in this country. 
Cazcuaye's clas~ification is that usually adopted, those eruptions which belong 
to the secondary stage of syphilis being the exanthematous (erythema and 
ro~eola), the papulal' (syphilitic lichen), the v&sicular (herpes, eczema, syphi
litic nuicclla, elc.), the bullous (pem1)higus and superficial rupia), and the 
pi1.~tulal' (ccthyma, acne, and impetigo). Syphilitic erythema is usually the 
earliest of the eruptions, and is frequently so slight as to escape the attention 
of the patient. Ecthyma is likewise an early manifestation of secondary 
syphilis, and is very often met with in the scalp. There nre certain features 
which habitually mark all forms of syphilitic eruption, and which have a 
certain diagnostic value. These are (1) the so-called prolectn character of 
the eruption, or the appearance simultaneously, or in quick succession, of 
more than one variety; (2) the peculiar reddish-brown or copper-colored hue 
of the eruption in its decl ining stage; and (3) the absence of itching. Four
nier has lately pointed out a peculiarity of the skin in syphilis, which he 
conl'iders quite significant. This is cutaneous anresthesia, of which he de
~c:ribes three varieties, viz., anresthesia as regards pain, or analgesia (by far 
the most common), anresthesia of general sensibility, and anresthesia as 
reµ-ards changes of temperature. 

Sore Throat.-The sore thrnat of secondary syphilis may consist merely 
in erythematous efflorescence of the part, or in a superficial aphthous ulcera· 
lion. This may affect the fauces, tonsils, palate, cheeks, or tongue. Occa
sionally, iu this stage, the tonsil mny present an excavated ulcer, with sharp
cut edges and sloughy surface, which somewhat resembles a chancroid, and 
has been incorrectly called an amygdaline chancre. The severer forms of 
syphilitic sore throat, with the concomjtant affections of the larynx and 
resophagus, belong to the tertiary period of the disease. 

Mucous P atches.-Thesc, which are also called Co1ulylom.ata, ~foist 
Papule.'1, and llfucous Tubercles, arc particularly interesting as being the 
manifostation of secondary syphilis which is chiefly concerned in the trans
mi:-;sion of the disease, though it is probable that any of the moist forms of' 
eruption may occn.:sionally prove the source of contagion. l\Iucous patches 
occur on mucous membranes, or where the skin is thin, and particularly 
where two surfaces are habitually in contact. They are thus chiefly seen on 
the vulva, or around the anus, between the buttocks, on the scrotum, or on 
the penis; in the mouth, on the tonsils, lips, and tongue; and more rarely 
between the tOC's, on the inside of the thighs, and on other parts of the body. 
On the skin they appear a::. flat, slightly elevated papules, about half an inch 
in diameter, and covered with a slimy, fetid exudation. This appears as a 
kind of fal~c membrane or pellicle, which covers a raw surfiicc from which 
the cuticle has been previously removed. On the mucous membranes they 
are less elevated, nnd, in the mouth at least, the exudation takes the form of 
a whitish pelliclc, constituting the so-called" Opaline patch." Condylomata 
u8uttlly first appear as reddish spots, effusion taking place beneath the cuticle, 
which drops or is rnbbed off, the surface being then soon covered with the 
characteristic exudation. Occasionally a chancre is directly trnnsformecl 
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into a mucous patch, in the manner already described. Mucous pntch~s 
produce a great deal of local irritation, and give much an?oyance by their 
offensive odor. They often become ulcerated, and are occasw?all~ confluent. 
At the angles of the mouth, on the tongue, and at the margm of the anus, 

Frn. 197. 

Mucou~ patchcs (MILLS:ll. .) 

they nre apt to be fissured, in the latter situation constitULing a form of what 
are known as rlwgades. 

l\Iucous patches are very frequently met with in either sex, but probably 
most often in women. They run a very chronic course, and are apt to recur 
at irregular intervals. 

Urethral, Vaginal, and Uterine Discharges, without the existence of any 
recognizable ulceration, are, as pointed out by Hammond1 Morgan, and H. 
Lee, occasiona1ly met with as symptoms of secondary syphilIB, and are prob· ably more often the source of contagion than is commonly supposed. 

Enlargement of Lymphatic Glands. -This is a very con~tant and sig
nificant manifestation of secondary F-yphilis. The glands most commonly affected are the posterior cervical, though others are occnsionally involved. 
The cervical engorgement is most marked when a pustular eruption exists 
upon the scalp; this form of glandular enlnrgement is very different from 
the glandular ioduration observed in the primary sb1ge, though, like that, 
it usually ends in resolution. The period of development of this character
istic symptom is, according to Bumstead, from six to eight weeks after the 
:i.npearance of the chancre. 

Alopecia, or Falling of the Hair, is an early symptom of secondary syphilis. 
It is sometimes so slight as to be scarcely recognizable, and is most marked 
when the scalp is the seat of an abundant eruption. Beside the hair of the 
head, the eyebrows may be affected, and more rarely the eyelashes and beard. 
This form of alopecia is amenable to treatment, and, according to Bumstead, 



AFFECTIONS OF JOINTS AND BURSlll. 457 

is often ab~ent when mercury has been taken in the primary stage. There is 
another form met with in connection with tertiary ::iyphilis, which is usually 
incurable. 

Affections of the Eye.-Iritis is not unfreq ucntly met with during the 
~cco1Hlary stage of byphilis, though the worst form of the affection is that 
whic:h occun:; in the tertiary stage. The latter, according to Gascoyen, is 
r<.'ally due to ~yphilitic contamination, while the variety met with during the 
f:L'condary stage, and to which Virchow giYes the name of serous iritis or 
peri·iritis, ref:ults from nccidental causes, beginning with congestion or in· 
llammation of' the conjunctiva, and involving the iris only secondarily. The 
rn~cular ~clcrotic zone around the margin of the cornea is not very well 
marked in this form of the disease, nor is pain a constant symptom. Nodules 
of lymph soon appear upon the iris, especially around the pupil, and the 
ru1ueous hmnor often becomes turbid; the cornea is occa:;iona!Jy involved. 
The pupil is sluggish and contracted (occasionally dilated). but there is little 
photophobia. Both eyes are often attacked, though usually not ~imultane
uu~ly. This form of iritis is much less intractable than the ]J<L1'enchymato1ts 
variety which occurs in tertiary syphilis. Retinili8 and Cltoroiditi., arc occa
~ionally met with in Hyph ilis, usually as a concomitnnt or sequel of iritis; 
the symptoms corn~i:;t of mistinct-s of vision, micropsia, and diminution of the 
\·i;;ual field, with a feeling of f'ulness in the eye and some circumorbital pain, 
hut without. photophobia. It is sometimes possible, according to w· el l ~, to 
cli8linguish these affections from those which are not syphilitic, by their oph
lhalmoscopic appearances, even if' no other symptoms of syphilis arc present. 
}o;yphilis i~, acr·ording to Cowell, by far the mo:;t frequent cauHe of d~Oit.~e 
11euro-retinilis and e.r:udalive retinitis, which are the ordinary form::. of the 
<li:-:easc. The former is quite amenable to treatment, and i ~ fo1:tunatcly much 
commoner than the cx udative val'icty. Syphilitic affections of the lachymal 
apparallls have been recently described by H. '"·Taylor, of New York. 

Affections of the Ear.-Acute myringitis, or inflammation of the membrana 
tympani, sometimes occurs in secondary syphilis, and may cause permanent 
deafness from infbmmatory thickening of the part. Dr. F. R. Sturgis has 
rrported two cnses of inflammation of the middle ear due to !'econdary 
!'yphilis, and syphilit ic disease of the internal car has been ob$-erved by Roosa 
aucl by i\Ioo;. 

Affections of the Nervous System.-Hemiplegia, with or without 108s of 
c:onsciousnc:<:::, often preceded by persistent hradarhe, mycfriwsis, and perhaps 
}Jlo.'ti.«, is orra:-ionally obf:erved in connection with the secondary ~tage of 
£:;yphili:-;. The explanation of the:se cases (in which no appreciable lesion 
may be found nfter den.th) is, according to Dr. E. L. Keyes, of New York, 
who lrns paid particular attention to the subject, that the p:naly~is is due to 
µ-cneral or partial congestion of' the brain, analogous to the con~cstions of 
the ;;kin and mucous membranes which occur in secondary syphilis. 

Affections of Joints and Bursre.-These may, according to Keyes, be 
nffcrted in ~cronclary syph ilis, becoming congested and sometimes painful, 
though in other cm•e.s the congestion is painlc~s and followed by effusion. 

The var ious manifestations of syphilis which belong to the secondary stage 
occur with a certain dcgrce of regularity (the cxanthcmatous, for instance, 
u~ually preceding the papular eruptions), and Inst, with occasional intcrmis
~ions, for a period varying from one to six month::.. They are general syrup-
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toms, that is, are met with in various parts of the body simultaneously, and 
tend to a spontaneous cure, leaving, as a rule, no traces to mark their cour:;c. 
In mild cases of syphilis, the disease appears to wear itself out in this stage, 
and tertiary symptoms are therefore by no means of iIH'ariable occurrence. 

TERTIARY SYPillLIS. 

After the subsidence of the secondary stage of syphilis, there is usually 
an interval before the development of tertiary symptoms. This interval is 
of no definite length, being in some cases of SC\'eral years' duration, and the 
patient meanwhile being apparently quite well, while in other cases the third 
stage begins before the second is concluded, so that they absolutely oYerlap 
each other. Tertiary syphilis may affect almost any tissue or orgnn of tl10 
body, and the symptoms of this stage are developed with such irregulurity 
ns to render it impossible to classify them chronologically. The third stage 
of syphilis is culled the stage of deposit, as it is marked by the deposit, in 
various parts of the borly, of new material, which may take the form of a 
contractile lymph, leaving depressed cicatrices, or ofa soft gummy substance, 
constituting the sO-callc<l gummatous syphilitic tumors. " ' e may consider 
succes:;ivcly the manife:-.tations of tertiary syphilis, in the skin, mucous 
membranes, eyes, solid viscera, nen·ous system, areolar tissue, muscular and 
fibrous tis.::>ues, and bones and periosteum. 

Skin.-Thc chief cutaneous manifestations of tertiary syphilis are the 
lubercul<u and squamous eruptions, together with a destructive form of rupia. 
Syphilitic '1'11bercles, which may be either dry or 1.tlcerated, occur most often 
on the face, especially about the lips and nose, where they occasiounlly pro
duce great disfiguration. They begin as small, solid, cutaneous tumors, of 
a dusky-red color, and with a firm base, and are frequently developed in 
connection with the hair-folJicles. They are often aggregated in a circular 
form, and, if resolution occurs, leave depressions in the skin , which, though 
at firist copper-colored, ultimately become white and scar-like. The ulcerated 

Fw.198. 

Syphiliticrupia. (D11.u1TT.) 

syphilitic tubercle occasionally produces great ravages, and may be mistaken 
for lupus, rodent ulcer, or serpiginous chancroid. It heals with a charac
teristic white and depressed cicatri.x., if the ulceration have extended deeply, 
or with a thin and shining scar, if superficial. The squamou.s eruption 
a:;:sumes the form of P.ioriaJJis, Pityriasi,s, or Lepra. Syphilitic psoriasis 
often attacks the pa1mar and plantar surfaces, and the eruption is in these 
situations very characteristic of the nature of the disease; pal mar or plantar 
psoriasis may be attended with cracks and fissures, which cause a good deal 
of irri talion and interfere with the functions of the pnrt. The late form of 
Rupi~, which occurs in connection with tertiary syphilis, differs from that 
seen m the secondary stage merely in the greater depth to which ulceration 
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extends. In this stage n severe form of Alopecia is occasionally seen, in 
which the hair-follicles all over the body may be destroyed, lhe affection 
being, of cou~e, incurable; thi:; variety of· aloPecia usuaily occurs in con
nection with the tubercular eruption already described. Syphilitic Onychia, 
or ulceration in the matrix of the nails, which become dry and distorted, 
und nre finally thrown off, is a concomitant of the squamous eruptions, and 
aHCct.:5 the hands more often than the feet. 

Mucous Membranes.-Thc tongue is often affected in tertiary s.yphilis; it 
mny pre::-ent idLite patch~ upon its sm·face, apparently due to lymphy deposit 
and opacity of the epithelium, upon the detachment of which a smooth and 
slightly dcpre:::scd spot remains-or there may be a tubercular cond ition of 
the tongue, :rnalogous to that described as affecting the skin, which may end 
in ulccratfon, or may assume the fo1·m of a deep-seated lymphy deposit, 
causing stiflhes~ 1 contraction, and distortion of the organ. The ulcerated 
form of lingual syph ilis may cause great destrnction of the part, and has 
heeu mistaken for epithelioma: the latter affection attacks particularly the 
side of the tongue, is solitary, and involves the submaxilJ ary ganglia; while 
the lingllal syphilitic tubercle is commonly multiple, occupies the dorsum and 
ba,:c of the tongue, and is not attended by enlargement of the lymphatic 
glands. 

The ton.sits, jmwes, and palate suffer in tertiary syphilis from ulceration, 
which mny be circumscribed or phagedmnic. The latter variety ui::.ually 
rc:mlts from the ulceration of syphilitic tubercle, and mny produce very 
wide destruction of part~. involdng the soft. palate :rnd uvuh1, pillars of the 
fauces, and orifices of the Eustachian tubes, and causing difficulty of swal
lowing, with perhaps regurgitation through the no:;trils, deafnes51 and diffi
culty of articulation. The discharge is very offoni::.ive, and the ulceration 
may extend to the nose, larynx, or oosophagus, or may even involve the 
cervical vertebrm. 

The lary11.t and trachw may be afiected with a depo~it of syphilitic tuber
cle, which may undergo ulceration, causing dyspncea, often of a paroxysmal 
charactet\ and perhaps requiring tracheotomy for its relief. Contraction of 
the windpipe may occu r, coost ituting tracheal st ricture, or the voice may be 
permanently impaired by alterations of the vocal cords. 

Tho pharyn.t and a . ..:ophagus may be the seat of syphi litic ulceration, and 
resophageal l:itl'icture may result after cicatrization. The colon may be, accord
ing to Pnget, affected in tertiary syp~1ilis with a._fonn of ulce1:ation analof?~u.s 
to the ulcerated tubercle of the skm. Cullener has described a syplnltlie 
rnteriti.'{, which he considers analogous to the erythema of the skin 1 :i.nd as 
therefore belonging to the secondary period; his views upon this poi1~t, 
however, are not generally accepted. The rectum may become ulcerated rn 
tertiary syphilis, giving rise to a troublesome form of stricture in that part. 

The urethra may he involved in tertiary syphilis, and ll. Lee believes 
that many cases of stricture are of syphilitic origin. 

Eye.-The wor:;;t form of syphilitic iritis is that which occur~ during the 
tertiary stage. In this variety of tho disease the iris is primarily attacked, 
but in nn insidiom; and almost painless manner, becoming the !:'cat of a de· 
posit of ycllo,~· tuhercles, which are shown by th ~ microscope to be identical 
m ~tructurc with the gummatous tumors found 111 other parts of the body. 

~!:~i~~~cb~:~~~~~~:!1 s~~~~c~~11::c~ :~~ ~~~~~\~·n!.1.y ~~ ~~\~,1~c~p~~~~ 'Y~; ~~ t~f~~~: 
ported a rcmnrkn.blc case of syphilitic at,.ophy of both optic nerves, cured by 
large closes of mercury, strychnia, and iodide of potassiu m. R. ,V, Taylor 
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reports C:\1'CS of tertiary, as weJl as of secondary, syphilitic di~easc of the 
laclu·ymal apparalu8, while C. S. Bull has observed optic neuritis and paraly15i8 
of the ocular mtt3cles as a result of syphilis. 

Solid Viscera.-Yisceral syphilis has, until recently, not attracted as 
much attention as it desen·es. Among the organs (apart from those of the 
nervous system) in which syphilitic lesions have been observed, may be pnr
ticularly mentioned the testis, liver, spleen, kidneys, mesenleric glancls1 

lungs, and heart. The limits of this work will not permit :t description of 
the chnnges produced by syphilis in any of these viscera, except the testis; 
and, indeed, syphilis of the internal organs is habitually treated by the 
phyoician rather than by the surgeon. For a. fu ll account of these aflCctions 
[would rcfor the reader to the work of Lancereaux, which has been trans· 
lated for the New 8ydenham Society, and which gives a very complete ac· 
count of visceral syphilis. 

Syphilitic Sai·cocele, or Syphilitic Orchitis, appears under two forms, the 
interotitial and the circumscribed or gummy. Interstitial Orchitis occurs iu 
the early part of the tertiary stage, and is attended with the formation of a 
contractile lymph, which occupies the trabeculre of the testis, rendering the 

Q~'~c~~~·~n~~~s ~1~1l~:~'1;~c~e~~:d~t~~~~i:~:;t~~~l~'":1~~d~~1a1:~e~t's b~ir~~~: 
leso, and giving annoyance only by its weight. Hydroccle often accom· 
panics this form of the disease, which is ,·ery cluonic, and rarely followed 
by suppuration. The Cfrcunv:cribed or Gummy Orchitis was fin:;t described 
by Hamilton, of Dublin, as Tubercular Syphilitic &rcocele. In this variety, 
numerous masses of a yellowish·gray color are deposited iu rnrious parts of 
the testes, both of which are usualJy affected. These masses, at tir::t firm, 
undergo softening, with fatty or cretaceous degeneration, and not unfre· 
queot1y lrad to suppuration, with the formation of fistulous openings1 and 
occasionally a fungous protrnsion of the testicle itself. Under the micro· 
scope, these yellowish masses are found to diffCr from ordinary lymph, in 
contain iug a large amount of cells aud fat globules, with crystals of mar· 
garine. The ovary is occasionally affected in tertiary syphilis in a similar 
manner to the testicle. 

Nervous System.-The brain and spinal cord suffer in tertiary syphilis, 
deposits of a lyn1phy or gummy nature taking place in the substance of 
those organs, or in their membranes, and gi\'ing rise to various nerrnus dis· 
turbance:s, such as Epilepsy, Parnlysis (which may be local or general), 
Chorea (a rare nrn.nife5tation of syphilis of which Dr. R. II. Alison has col
lected four cases), Mental Perturbation, or, as pointed out by l\I. II. Henry, 
ab.solute Dementia. Diabetes is said to have resulted from syphilitic disease 
of the ba:::e of the brain. The credit of first distinctly recognizing the ex· 
istencc of syphilitic lesions of the central nervous system is due, 1 believe1 

to Reade, of Belfast, lreland, whose first paper was written in 1847, thoug-h 
not _published till 8ome years subsequently. The subject has since then 
reccn·ed a good denl of attention, and elaborate memoirs have been written 
on syphilitic affections of the nervous system by several authors, especially 
by Lagncau, the younger, and Zambaco, to whose works the reader is re· 
spectfully referred. A few cases are on record in which syphilitic deposits 
base been found in the nerves, as well as in the nervc·centrcs. 

Arteries.-The occurrence of arterial degeneration as a result of syphilis 
h~~s long been recognized, but the change has been supposed to be identical 
with atheroma. According to Heubner and Ewald, however, it differs from 
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that condition in affecting exclusively the smaller arteries, and in having no 
tendency to gclatinoid or cartilaginoid change, or to fatty or calcareous de· 
generation. The :syphilitic change, according to these authors, consi:--tl' in 
the formation of a new growth of' the connective ti:5.."'Ue type, occupying the 
inner coat of the \'C:<sel, and formed by nuclear proliferution of the eclb of 
the epithelial lining. Ifso large as to occlude the artery, throrubo~is occurs 
and is followed by atrophy of the vessel. 

Areolar Tissue.-The subcutaneous and submucou8 areolar tis:-ucs arc 
the finrorite seats of the so·called gwmny or gwnmatou1J depo:-;its of tertiary 
syphilis. These usually occur as hard, round, indolent, subcutaneous nod· 
ules, which gradually undergo softening and become adherent to the skin; 
ulceration finally takes place, and, after the extrusion of a slough, the part 
heals, l ca\·iL~g a depressed scar wh ich is at first purple, but subi::equently 
becomes white. \Vhen cut open, these nodules or gummatous tumors pre· 
:-:ent a tolerably firm cy:;tic investment, containing a sciui·l!olid g-elatinous or 
gwnmy sub:-;tance1 wheDce their name. Their size varies from n balf ineh to 
two or more inches in diameter, and they are usually solitary, occurring at 
succe:< . ..::ive interval:;i,, though occasionally multiple. They arc chiefly :-;ccn 
upon the extremities aDCI upper part of the trunk. Under the micro!->COpc, 
they are fo~1rnl Lo conshit principally of fibres, granu\es1 and nucleated crlls, 
with a few elastic fibres, free nuclei 1 and capillary bloo<k<'!-'sels. When 
situated in the subm,ucou.':1 tis.'We, gumrnata gi,,e rhm to troublesome ulcer:\· 
tion:', and cause some of' the most intractable forms of syphilitic sore throat. 
They are also met with in the submucous tissue of the gcnito·nrinary 
organs in both sexes. 

Muscular and Fibrous Tissues; Bursre.-Gummatous ~I1tmw1·d occur in 
the voluntary muscles, tendons, and fascire, interfering with the functions 

l''rn.199. 

Syphiliticpan:uis. (Fromapatie.ntattheChildren'sHospital.) 

of the parts, nnd sometimes causing deep and painful ulcer::.. They may al~o, 
according to Keyes, attCct the bursre, either primarily or b.r exteu:sion from 
other tissues. In the fingers a11d toes, in which situations they ma.y i1n-olve 
either the superficial tissues, or the periosteum and bone (when di:;organiza. 
tion of the joinL11 may follow), they give rise to the troublc:-:ome condition 
known as Syphilitic Panaris or Whitlow, or Syphilitic Dactylitis, the latter 
nnmc being preferred by Taylor, of New York, who has given nn excellent 
account of the aflection. (See Fig. 199.) Ricord and other; •tate that 
syphilis may cause 7·igicl muscular contraction (as of the bicep~), without 
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organic change. The so-called congenital tumor of the sterno-ma!-;toicl 
muscle appears in some cases to be a syphilitic lesion. 

Bones and Periosteum.-Periostit£s is of frequent occuncnce in tertiary 
syphilis, and the perio:;teum of those bones which nre !1iubcutaueous is moi;t 
often affected, a:; of the tibia, cranial bones, clnvicle, sternum, radiu~1 and 
ulna. Osteocopic (literally, bone-tiring)_ p~in is often ob~erved Ion~ ~efore 
any other symptom, and, in a large maJOrlty of c~~e~, has ~he .i:ec~lmrity of 
being aggravated by the warmth of bed. Ryph1libc peno:;bt1~ 1s usually 
circumscribed, and gives rise to the formation of oblong swellings, called 
nodt:B, which are commonly hard and indolent, being clue to lymphy deposit 
in and beneath the periosteum, but which in other cases are fluctuating aiul 
tender, and apparently due to the deposit of gummatous material. They 
may often be di!:ipersed by treatment, but occasionally persi!-1-t, becoming con
verted into exostoses. Suppuration rarely occurs, unless the bone itself be 
involved. Syph ilis affects the bones by producing chronic osteilis, leacling to 
hypertrophy and induratiou1 or to ca1·ies and necrosis. These may affoc:t 
any bones, but arc most frequent in the jaws and skull-either the vault or 
base, but, according to I-I. Allen, rarely both together-and sometimes lead 
to destruction of the hard palate, falling in of the nose, or grave cerebral 
disturbance. Syphilitic necrosis may, according to Virchow, be recognized 
by observing that the sequestrum has a pe1forated and worm-eaten appear
ance, which he attributes to the previous ex istence of gummy matter in the 
part. A peculiar form of d1·y cal'ies is described by the same writer, as due 
to the pres.sure or a gummy tumor, leading to inflammatory atrophy without 
suppuration. Two such cases are referred to by Erichsen, both occurring in 
the head of the tibia. 

HEREDITARY SYPHI LIS. 

The natural history of this form of syphilis differs from that of the acquired 
variety, chiefly in having no primary stage. A frotus may be infected in 
several ways: (1) the mother may be the subject of secondary or tertiary 
syphilis, the father being healthy; (2) both parents may be 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 conception, but may 
acquire syphili~ during pregnancy, and transmit it to her off:;pring; and (-1) 
the father may transmit the disease to the fcetus, without directly infecting 
the mother, who, however, may in turn be infected by the embryo. The 
latter mode of transmission is denied by many authors, and is certainly of 
rarer occurrence than the others. The syphilitic embryo very often dies 
before the foll term of intra-uterine life is accompli:::hed, and abortion then 
follow::. Occasionally, though rarely, a child prcsen~ mucous patches and 
other unmistakable evidences of syphilis at the moment of birth, and the 
disease is then properly called congenital. More often, however, the child i:; 
apparently healthy when born, or, if cacheetic, presents no definite morbid 
lesions. Hereditary syphilis is usually developed from a fortnight to two 
months after birth, but may appear at any time within the first year. It is 
very doubtful whether the first manifostation of hereditary syphilis ever 
occurs at a later period, the apparent exceptions which have heeu reported 

~h~n5is~~~~a~~[esc~e~.J~fc1~0~l~ 1~~~·1?!~:~~5t0~·~ \~a~~ ~::1t~~:~:~~~lorm of 
The early manifestations of hereditary syphilis belong to the secondary 

period of the disease, those which are most characteristic being mucous 
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patches, .~yphilitic pemphigus, and coryza-the snitjjf.es of' the popular Yocab
ulary. Latyngitis may also occur in this stage, with inflammation of the 
buccal mucous membrane, or syphilitic stomatitis. If the latter exil"t, the 
temporary teeth are npt to be ill-formed and carious, and often drop before 
the usual time. The child becomes sallow and withered, and seems prema
turely old. If <leath do not occur from malnutrition during this stage of 
the cli!'l-ease, there is usually a lull in the symptoms, the later manifestations 
(which belong to the tertiary period) not being developed until after the 
fifth year, and usually about the age of puberty. The most characteristic 
~igns of hereditary syphilis, in this stage, are interstitial kerutitis, linear cica
fticeit at the comers of the mouth, and a peculiar notched condition of the 
perw111e11t teeth (Fig. 200), particularly of the upper central incisor::;, first 
pointed out by J. Hutch inson. Interstitial J.:eratitis usual!.\· affects both eyes, 
aud is attended with a formation of lymph between the laminm of the cornere, 
which oftcu remain permanently opaque 
in spots. Iritis is much rarer in the heredi- Fm. 200. 
tary, than in the acquired, form of the 
disea;.;c. Inflammation of the choroid 1 and 
optic nen1e, and deafne8S, are also sometimes 
observed as a result of hereditary syphilis. 
The viscera affected in these cases are Syphilitic permanent 1ee1h t lluTCH1N· 

chiefly the liver and lungs, the brain and soN.) 

thymus gland being more rarely inrnlve<l. 
The bones may be affocted in hereditary syphilis, the lesions particularly 
dep;crving attention being the syphilitic panaris or dactylili.s (p. -161 ), and a 
peculiar inflammatory condition of the epiphyseal extremities of the bones, 
sometimes attended with suppuration and caries, and, from the loss of func
tion which attends the disease, called by Panot the JJ.Seudo-zwralysis of 
inherited syphilis. 

A per~on who is the subject of hereditary syphilis is in a ~reat degree, if 
not altogether, protected from syphilitic contagion in nfter-life, this being 
another proof of the essentially constitutional nature of the disease. Acqufred 
infantile syphilis does not present any marked difference from the same dis
ease as observed in the adult. 

DrAGNOSIS OF SYPHI us. 

I have dwelt at length upon the natural history and morbid anatomy of 
syphilis, because it is only by means of a thorough compreheo~ioo of these 
that the surgeon is able to recognize and attach due :.:ignificance to the var ious 
symptoms of the affoct ion-these symptoms being oflen dcye)oped with ap
parent irregularity, and being constantly modified by pre\'ious treatment, or 
by ''arious extraneous circumstances. In the diagnosis of most disrases, great 
ns::sistance can often be obtained from the patient, who, if ordinarily intc!Ji. 
gent, can usually give a more or less complete history of his own ca:;:e; but in 
syphilis, very little reliance can be placed upon the statements of the patient. 
Apart from wilful deception, or concealment, to wh.ich there is of course 

~~·~1 ~;~ai~ ~~,~~:tt~1t!o~~1!;pt~:~ )be~~~e:p~~asl~~~~s; t::~-~~ ~f ;::a0rt~,1 ~~~1Jli~~e~~tf;; 
themsekcs trivial, the patient either does not notice them, or subsequently 
forgets their existence, and thus, with every intention of honesty, is con-

1 Dr. C. S. Bull has seen syphilitic iritis nnd irido-choroiditis within n few hours of 
birth, the nffcctioo then being properly called congenital. 
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stantly apt to mislead the surgeon by giving erroneous answers to such que~
tions as arc propounded. The most important point for cou~ideration "ilh 
reference to the diagnosiz; of ptimary syphilii<., is the mode of distinguii;;hin;.! 
the chancre from the chaneroid. It is by no means alwnys ca:-y, or enn 
poS:Sible, to make this diagnosis without careful and repeated obsen•at inn: 
the surgeon mu:st in fact rely more upon the natural !tiJJtory of the di:--cnH.', 
than upon the symptoms pre~cnted at any one period. The diagnostic marks 
between chancre and cha ncroid may be conveniently presented in parullcl 
colunrns :-

Chancroid. Chancre. 

No period of incubation; the sore is fully I A distinct period of incubation; sore 
developed from four to ~ix days after ex . appears from one lO se\'en {usually Lhree) 
posure. Usually multiple, if not a.t first, weeks after exposure. Usually solitary, 
becoming so subsequently by auto-rnocu- and 1 when m.ultiple, is so fro~n the lir.~t; 
lation. \•ery rarely1 if ever, by auto-inoculation. 

An excavated ulcer, with sharply-cut, A superficial eros ion 1 or an ulcer with 
punched-out edges, a gray sloughy surface, hard, elevatet.1, sloping edges, scooped out 

~~~. ru~~~s~~1:~r~~~f!o~~bjaa~~~;~1~~5~1:.ble ~~~1~\~~' ~no!-~~~rnui~;:~~gs:c:t~~!~' s~~o~~ 
ulcer, adherent to subjnccnt ti~sue. 

ca~~s,i~~drt~t!~~n~~~f;st!~~~~r1~:;~~1~~o~~ in~~~~~~~~~; tf~~:1is~~~~\1~~~-~~rk~~~~;1<~r(. 
matory engorgement. acter. 

Little or no tendency to heal; often Tends to heal spontaneou~ly, and rarely 
spreads, and liable to become plrngedrenic. becomes phaged:en ic. Bubo almost in
Bubo not usual, and, when pre,.ent, com- variable, bilateral, polyganglionic, indu
monly monolateral and monoganglionic; rated, and indolent i rarely suppurates, 
apt to suppurate, and, if it do so, the re- and does not furnish auto-inoculablc pus. 
suiting ulcer usu:\\ly chancroida.l. 

A strictly locul disease, never producing A str ictly constitutional disease, sys-
systemic infection, and one attack afford - tcmic infection being present from the 
ing no protection against subsequent con- first, and manifesting itself by definite 
tagion. symptoms, usually from six weeks to three 

months after the appearance of the chan
cre. One attack usually protects from 
subsequent contagion. 

Beside the informat ion derived from observation of the patient, valuable 
aid in forming a diagnosis may be sometimes derived from confrontation and 
inoculation. Confrontation consists in examining the person from whom the 
disease has been contracted, and it5 value depends upon the fact that chan
croid can on ly produce chancroid, while syphilis can only be imparted by a 
syphilitic lesion. It is in many cases, from obvious reasons, impossible to 
make uf'!e of confrontation, but, when available, it is a diagnostic means of 
great value. 

Inoculation of either chaucroicl or chancre, should never be practised ex
cept upon the patient's owu person; if the suspicious sore be a chancroicl, 
inoculation will produce another chancroicl, while if it be a chancre, the 
result will almost invariably be negati,·e-unless the original sore have been 
first irritated by treatment, when inoculation may indeed produce an ulcer, 
though not, prnbably, one of a chaucrous nature (seep. 452) . 

. Micro.scopic examination has been employed by Biesiadccki as a means of 
distinguishing chancroid from chancre. Sections of a chancroid prc~eut 
appearances identical with those of simple ulceration, while in chancre the 
interior of the bloodve:;~els and lymphatics is packed with white cells, thus 
accounting in some degree for the characteristic induration. 

It is often possible to declare a sore to be a chancroid, when yet it would 
not be safe to assert positively that symptoms of syphilis wjll not follow, for 
(1) the patient ma.y have acquired both diseases simultaneously-in which 
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ca."C he may have what is called a 1nixed chancre, or may have a genuine 
chancroirl on the genital organs, and a chancre (derived perhaps from a 
!'C'Condnry lesion) elsewhere, as, for instance, in the mouth; OL' (2) he may 
have a('r1uircd syphil is in some preYious exposure-the disen~e remaining 
latent until excited to activity by the fresh irritation produced by the chan
eroicl , which, in such a case, would naturally appear to the patient to be the 
actual cau!'c of syph ilitic infection. 

Chancre may occasionally have to be diagnosticatecl from cancer, epithe
lio11M, or isim ilar affections. This is particularly the case when chancre 
oecurs in unm;ual l:iitua tions, as on the fingers, lips, or tongue. The syphili tic 
nature of the disease may usua lly be recognized by observing the early im
plication of the neighboring lymphatic glands, and the effect of anti-syphilitic 
tr('atment, wh ich should a lways be tried before resorting to opernt i\'C meas
ures in any doubtful cnse. 

Syphilitic Bubo is not likely to be mistaken for any affection except chronic 
scl'ojulous adenitis. If there be no concom itant signs by which the nature of 
the case may be revealed, the surgeon should avoid giving mercury un til the 
development of secondary symptoms. 

Diagnosis of Secondary and Tertiary Syphilis.-IIcre the surgeon must 
rely not upon any one or two symptoms, but upon the coexistence of a num
ber, and especially upon their course and order of development; in other 
word;-;, he must rely upon careful clinica l observation and his general knowl
edg-e of the natural history of the disease. A surgeon meeting with a case 
of iritis, or of r utaneous eruption, or of periosteal rheumatism, in a person 
of notoriously lax morality, should not at once jump to the conclusion that 
the disease is probably syphilitic; for to do :-:o wou ld be as unphilosophical 
as it might be unjust. It: on the other hand, a patient should suffor from 
frequent attacks of rerurrent iritis, copper-colored eruptions of va rious forms, 
post-cervical engorgement, nlopecia, and occasional development of mucous 
patches; or from osteocopic pains, indolent nodes, and gummatous tumors 
of the areolar tiRsue--cvcn though such a patient shou ld appear a8 virtuous 
a~ Jrn~cph , or as wise as P enelope-the su rgeon might reasonnbly conclude 
that he had to den,! with a case of syphilis, and should direct his remed ies 
accordingly. The diagnosis may often be assisted by observing the traces of 
pa::;t manifostat ion8 of the disease, such as indurat ion of the genital organs, 
or of the inguinal glands, or the depres.sed white cicatrices of'~yphiliti c ulcera
tion. The xcat of ul ceration is often in itself sign ifirant. Leg ulcers wh ich 
arc not syphi litic, are a lmost a lways found below the middle of the calf, and 
any ulcer of obscure origi 11 , situated at a higher point, may accordingly be 
looked upon with suspicion. 

Fina~ly, the diagnosi:; of syphili tic ~ffecti~ns of the viscera, or 1w·vo1tS 
system, m the absence of external mamfestat1ous, can often be merely con
jectural. Light may, however, often be thrown upon such cases, by noting 
the effert of anti-syphilitic treatment. 

PROGNOSIS. 

Syphilis, us :-:cen at the present day, is certa inly a. milder affection than 
fo rmerly. 'Th is is appa rent ly due chiefly to the tendency which it shares 
with otber discuses/ to become less viru lent by frequent tr:rnsmission. A 

1 A fnmilinr e'nmple is the vaccine di<:ease1 wh ich is more violent when produced 
by matter fresh from the cow, tbnn when transmitted from nrm to arm in the ordi
nary wny. 

30 
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considerable numher of persons-more than is commonly ~uppo!'rd-are, 
besides, at least partially protected by inheritance. :Moreover, as ~urg(:ons 
more generally unclerStan<l the natural history of the af!Cction 1 tlwir tn•at
mc:nt has become more judicious; and the rccklc~::i use, or abu:::e, of m~rtury, 
which was formerly so common in cases of syphili~. and which unclouhtNlly 
exercised an untoward influence on the course of' the dis<'a~c. ha~ now ~inn 
way to a more moderate and philosophical employrneut of this powerful 
remedy. 

In any indi\·idual case, the prognosis will depend upon ~cveral circum
stances. Infection from a deep (Hunterian) or from a phagedrcnic ch:rncrr, 
will probably give rise to a worse form of the disease than would be acquired 

~1~~t~~e1~0i~1tf~~~i:;:tl~h~~~~~~l~l~~r~~i~ln~rostn~eeffc~~~~~t1;:11~$b~1 :~ ~1~:~:~~:~u~ 
constitution, 01· broken clown by preYious illness, or of dis8ipatcd habits, thl! 
progno13is will, other things being equal, be le::ss fayornblc than in the case 
of one who is robust, and who wil1 probably take due care of hi ~ he:\\(h 
cluriog the course of treatment. According to Sigmund, syphili~ aC'quire(I 
in advunced life runs a milder course than in younger person!!. Secondary 
symptoms will almost invariably occur in every case of syphili~, but in a 
mild cal"e will probably declare themselves at a later period, will be lei"s 
intense, and will be more evnnescent, than in one which is se,·erc. Again, 
the form of the first eruption is of prognostic value, an erythema, or roseola, 
indicating a milder form of syphilis than one of the other varieties. 'Vhen 
the tertiary stage has once appeared, the chances of complete recovery be
come very doubtful; though the disease, however, can rarely, under the~e 
circumstances, be entirely eradicated, its manifestations may, in most in
stances, be, by judicious treatment, held more or less in check, and Jife 
prolonged with considerable comfort to the patient. Death from :1Cquire<l 
syphilis is rare. 

The prognosis of hereditm·y syphilis, if properly treated, is usually favor
able as regards lifo, unless the disease be mauifosted at the time of, or very 
soon after, birth, when a fatal result may be feared . 

TRF.ATMENT OF 8YP1ULJS. 

Treatment in Primary Stage.-As syphilis is a. constitutional disease, it 
is to be met principally by constitutional treatment. The most rnluable 
anti-syphilitic remedy is unquestiona_bly mercury, the next in value being 
probably the iodide of potassium.1 It is believed by most authorities that 
not only do the primary manifestations of syphilis disappear more quickly 
when mercury is given, than when it is withheld, but that the de,·elopment 
or evolution of secondary symptoms is, if not prevented, at lea~t retarded 
and favorably modified by the administration of the remedy during the pri
mary stage. Prof. Bumstead and others belieYe, howe\·ei·, that, upon the 
whole, those cases do better in which mercury is withheld until th(' onset of 
the secondary stage, and hence only use this drug for primary syphilis in 
exceptiona l cases. 1\fy own opinion is that, while there can be no doubt 
that a chancre will herd under 1ocal applications alone, yet that, if the 
nature of' the sore be well marked, and particularly if it be accompanied hy 
the characteristic syphilitic bubo, it is, on the whole, safer to gh1e mercury, 

1 The mod1ls fJperandi of t,h~se drugs is still a matter of dispute i perlrnps we may 
come nearest the trnth in sflyrng that they probably act by promoting elimination 
and absorption-eliminution of the syphilitic virus, whatever that may be, and 
;~~t~~~~t~~ntl~~ ~1~:e:1;:phy 1\1\d gummy deposits which characterize the later mnnifc~. 
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taking care, of cour:o;e, to guard against sa livation, and discontinuing the 
remedy if it app<'ar to irritate the patient's system. If, however, there be 
the !< light~t doubt as to the nature of the sore, or if the general condition 
of' the patic>nt be such a~ to eont ra·indicatc the m:c of mercury, it is much 
better to rely upon local measures, giving only tonics or such other medicinal 
ngent:-; ns may be required by the particular exigencies of the CU!-IC. For 
primary syphili:.:, mercury is, perhaps, best given by the mouth, and the 
preparation which I prefer is the protiodide (hydrargyri iodiclum viride of 
the U. K. Pharmncopreia.), which may be conveniently combined with opium1 

~;. iij jtlG>:~~c1~t'~~i f~~;'.11~}~: ~i·v :1~'c!;;~:J ;~~i~.ij~iri~i·t·o~jc-!~;·c~~i~~l~~)~ 
dny. This combi nation may often be used for many weeks, or oven a longer 
time, without salivat ing, purging, or producing any other disagreeable effect. 
It should be discontinued as soon as any tenderness of' the gu ms is perceived. 

"'ith regard to the Local Treatment of chancre, all that tan be done is to 
keep the part clean and free from sources of irritation, ha~tening cicatriza· 
tion, when healing ha~ begun, by ucca~iona l light touches with nitrate of 
silver. There is no advantage to be gained by attempting to dest roy the 
iodurated base of the sore by cauterization, for there i!'l C\'NY reason to be· 
licve that sy::;temic infection has taken place at or before the fir::;t appearance 
of the chancre. Excision is recommended by some authors1 and may be 
re~orted to under exceptional circumstances: thus if, in a ca~e of phimosi~, 
a chancre were situated at the extremity of the prepuce, circumcision would 
be ju:itifiable, though it could hardly be expected to exercise any curative 
influence over the cotmse of tllf' di~ease. If a chancre be attnckcd with 
plwyrdcena, adva ntage may be derived from the use of opium, an<l of the 
pota~sio-tartrate of iron, both locally and generally, with free stimu lation, 
if the condition of the patient require it. l\[ercury may be given caut iou~l y, 
and, as it were, tentati\•ely, being discontinued if the phagedrenic action 
continue to spread under its employment. Cauterization with nitric ncid, 
which, it will be remembered, is the g reat remedy for plrngech-cnic chancroid, 
iR rarely needed in the trcntment of phagedrenic chnncre. If the Rurgeon 
suspect the existence of a m.i:r:ed cltantre, he should t reat the cnse as one of 
Rimple chancroicl , until the sy phili t ic nature of the nm~ction h<'comes evident. 
Cauterization with nitric acid will, in ·uch a ca8e, be req ui red under any 
ci rcumstance~. and little or no harm will result from delnying the use of 
mercury until the diagnosi::; has been rendered positive. 

But little can be <lone for the treatment of Syphilitic B1tbo: attempts may 
he nmdc to promote re:;.olution by pressure, or by the employment of discu· 
t ient applications, thoug-h the latter should be u:::ed with great cnut ion, lest 
thc.r induce :\t1ppuration. Pressure may be c01wenic11tly applied by means 
of n compre:-<sed sponge and spica. bandage, or by mean(!, of a ~u itable truss. 
If 1he patient remain in bed, a weight, or bag of shot, may be oimply laid 
upon the groin. Inunction with mercurial or iodine ointment, combined 
with the oiutment of hyo:Scyamus, or of stram.onium, may som~timcs be ~d· 
vanta~eou~l y employed; or the part mn.y be 131mply covered with mercurial 
pln~tcr, or even with the ordinary soap plaster. I have sometimes observed 
hrnefit from the appl iration of tincture of iodine, arou nd , but not over , the 
enla rged ~l ands, in the way recommended by F. Jordan. An Austrian 
1:;u r~co n, Dr. ,Jukubowitz, recommends injections with a h~·podermic syringe 
of' a e.o lution of iodide of potassium (B:. Potass. iocl id. gr. xv, Tine. iodin. 
gtt. v, Aqum f~j. 1\1.). Tf suppuration occur, troublesome sinuses will proba·. 
bly be left, which must he treated on the gcnert1l principle~ laid clown at 
page :U).,I; wh ile if', as is often the rnse, the patient give ev idence ofstruma, 
mercury mu::.t he abandoned, and iodine and cod· liver oil substituted . 
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Secondary Stage.-By the course of treatment above described, it is 
possible, though not probable, that the development of secondary symptoms 
may be prevented. In Secondary Syphilis the use of mercury is gcnrrall_r 
acknowledged to be proper, though, even here, its employment will occu...,irm
ally be forbidden by the con:stitutionnl condition of the patient, or by inju
rious consequences having resulted from its incautiou::; or too prolonge<l 
administrat ion during the primary stage of the disease. An important rule 
to be remembered in the use of mercury, in a ll stages of syphilis, is that the 
drug should be very gradually introduced into the system, aud that salivation 
should be carefully avoided.' In the secondary stage, mercw·ial inunction 
is, I think, preferable to the internal admin istration of the remedy i half n 
drachm. of mercurial ointment, or, which Berkeley H ill prefers, an ointment 
contain ing twenty per cent. uf the olente of mercury, mny be slowly rubbed 
into the inner part of the th ighs, once a day (the hand being covered with a 
soft leather glove, soaked in fat to prevent absorption, if the treatment be 
carried out by an attendant), or into the soles of the feet, as recommended 
by Coulson, in which case woollen socks should be constantly worn. In in
fantile cases, a few grains of the ointment may be smeared upon a strip of 
flannel, which is then applied as a bel ly-band. In many cases the use of 
inunction is objected to by the patient, and, under such circumstances, various 
preparations of mercury may be given by the mouth, the best probably being 
the corrosive chloride, in doses of from one·sixteenth to one·eighth of a grain, 
three times a day, after meals. It is best given iu solution, much diluted, 
arnl may be conveniently combined with the bitter tonics, with the muriated 
tincture of iron, or (dissolved in ether) with cod-liver oil. The following 
formulro, the second and third of which are imitated from Bumstead, will 
usually prove satisfactory:-

: ~j~~1~~:\I~:)!::!~f:.~~b1:j,E~NfF1:~;!~~;~1~1~:;t ::· z.'.:gib::~: 
Ten drops for n dose, in water. 

R. H>'drarg. cblorid. corrosiv. gr. i-ij; Etheris f5j; 01. morrhuoo r.~viij. ) L 
Sig. Tablespoonful for a dose, in tlrn froth of porter. 

The red iodide of mercury is also a good preparation, in cases of scconrl
ary syphilis, and may be given in combination with the iodide of' pota:-:sium, 
in doses of one-sixteenth of a grain of the former to eight or ten grains of 
the latter remedy. 

1llercurial fumigation may be employed in obstinate cases of cutaneous 
syph il is, and is the method preferred by Langston Parker and I-I. Lee. The 
patient being enclosed in a suitable framework, covered with oi l-cloth, steam 
is introduced, together with the fumes derived from the slow volatifo.ation of 
a drachm or two of calomel, or of the red oxide of mercury, by means of a 
tin plate heated with a spirit-lamp, or, which is perhaps better, by means 
of the ingenious apparatus devised by the late Dr. :\faury1 of this city 
(Fig. 201). 

The use of mercury by hypoder1nie injection lrns been of late successfully 
resorted to, in cases of syphilis, by Lewin, of Berlin, R. ,V. Taylor, of New 
York, and others, and this mode of exhibiting the drug may be employed 
when other methods are for any reason contra-indicated. From one-twelfth 
to three-eighths of a grain of the corrosive chloride, dissolved in 15 minims 
of water, or, which Staub prefers, in a chlor-albuminous solution, made with 

1 Dr. Keyes, or :New York, has shown, by actual counting, thnt small doses of mer
cury absolutely increase the number of red corpuscles both in healthy persons and in 
the subjects of syphilis. 
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muriate of ammonium, common salt, and white of egg,1 may be injected 
on('e 01· twice daily; or Bnmberger's peptonize<l solution, which contains the 
bid1loride and common salt; or, which is preferred by Ragazzoni 1 half a 
grain of the biniodide, di!!solved with a. little iodide of potassium in half a 
tluidrnchm of distilled water. Pick and Streitz employ a preparntion known 
:is 11 iodo-peptou,'' which is a peptonized solution of the corrosive chloride 
with iodide of pota5sium. Either of these methods I should consider upon 

Fto. 201. 

Maury's fumigating appara1u~ 

the whole better than the injection of calomel, suspended iu a mucilage of 
acacia, as recommended by the Italian surgeons Pirochi and Porlezza. 

Rhould &liualioll occur during the administration of mercury, the remedy 
must be stopped, and astringent and detergent mouth-washes freely employed. 
The treatment may be subsequently cautiously resumed, or the iodide of 
pota~sium may be used instead. The occurrence of .Afenwrial .Eezema, which, 
howe\'er, i8 rarely produced by the closes of mercury employed at the present 
clay, would, also, of course, require the djscontinunnce of the remedy. 

1fhe Local Treatment of' secondary syphilis is sufficiently simple. The 
irritation produced by j)fucous Patches, may be relieYed by the application 
of nitrate of silver, or, which I prefer, the solution of nitrate of mercury, 
with black-wash as an after-dressing. Conradi nnd Charon recommend the 
use of nitrate of silver, followed instantly by the application of meta!Jic zinc. 

Syphilitic &re Tll1'oat may be treated with chlorate of potassium gargles, 

1 8taub's solution mny be made according to the following formula;-

B:. ~1%s~.r~~1/~i~~~~-e~0~~r::vci~i~de"~dd~ O~~r:it~ ~:~.~~ iA~~~i!s~~1 ~~r~~j}~ ~3~~: 
Of this solution 15 minims1 containing about r'z grain of the sublimate, may 
be injected twice daily. 
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or with cau:;:tic applications, if there be any phaged:.-cnic tendency. The 
use of dilute muriatic acid, by means of the atomizer, may occa:-iionnlly be 
advnntageou:;.ly resorted to. 

Itilis demandi:. the unsparing in.:;tillation of atropia. The ~rcat rii-;k is 
from occlu~ion of the pupil, and, in this affection, the lotnl is even more im
port:rnt than the general treatment. 'Vi th regard to the u~e of mercury for 
syphilitic iritis, I do not, in ordinary cases, recommend it, unle&; it be required 
for other syphilitic manife:stations. The phrn of treatment which I prefer 
is that recommended by Carmichael1 which con:-i::t:s in the admini~tration of 
drachm do~es of' the oil of turpentine, in addition to which may be given 
(in the iriti~ of the tertiary stage) the iodide of potm=sium. The following 
fomrnla will be fOund satisfactory, in most cases:-

B.. 01. terebinth. 
therimgtt. iv i 

If, however, a ycry rapid effCct be needed, or if the patient cannot take 
the turpentine, it may be necessary to resort to mercury . 

..dlopecfrt is sometimes the source of a good deal of annoyance, and may 
he treated with wa~hes containing the tincture of cantharides. 

The l'our~e of treatment briefly sketched in the preceding paragraphs is 
that adapted to a cn~e of secondary syphilis occurring in a healthy person. 
If the patient be debilitated, tonics, and especially iron and quinia, should 

~~u~ ~~11afr t~;h~'ld~~t t~;~~u~~ ~ee~~~r~· ·~!ti~' ~~~~=:~~1:df: ~~o~~~-:t~h=~~~:~ 
of alcoholic stimulus ~hould be given if the patient is used to its employ
ment. The clothing should be sufficiently warm, and preferably of wool, 
and great care should be taken to avoid all exposure to wet or cold. The 
mercurial course should, as a rule, not be begun until the disappearance of 
the premonitory signs, but should then be continued regularly, and with as 
few intenni::-sions fl1' pos.sible, until all secondary symptoms have passed by. 
By careful Rnd judicious treatment, and by strict attention to hygienic 
rules, there is reason to hope that the disease, if of ordinary mildness, will 
exhau!'<it its virulence in this stage, and that the patient may thus escape 
the tertia1·y manifestations of syphilis, which are at the same time the most 
dh;tres::iing and the most hopeless. To remove the pigmentary stains left by 
syphiJitic eruptions, Langlebert applies smal l bli~ters kept open for a few 
days, so as to substitute white for copper-colored cicatr ices. 

Tertiary Stage.-In tertiary syphilis, mercury may be employed (prefer. 
ably by inunc:tion) for the dry tubercular and squamous eruptions, and for 
the inten-titial form of syphilitic orchitis; hut for the other mauife::;tations 
of the tertiary stage the iodide of potas::=ium is usually a better remedy. It 
may be given in doses of from five to fifteen grains, three times a day, either 
alone or in combination with the bitter tonics, mineral acids, or cod· liver oil. 

As a Loc'tl Application to syphilitic ulcers, black-wash, or iodoform, either 
in powder or in ~olution with gl_vcerin and alcohol, may be commonly em· 
ployed; or if the ulceration. be widely cliHi.ised, as in bad cases of rupia, 
ealomcl fumigation runy be substituted. For the tertiary affections of the 
tbront, ch lorinated gargles, with caustic application~, or atomization of 
(_lilute muriatic acid, may be suitably rc::;o rtccl to. 

The use of iodide of potassium must often be per::;isted in, more or less 
continuously, for many years, and it is therefore a good plan to ascertain by 
experiment the minimum close which will keep the symptoms in check, and 
let that be constantly employed. The same hygienic rules should be ob· 
served in the tertiary as in the secondary stage of the disease. 
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Hereditary Syphilis, in its early manifestations, is best treated by mercurial 
inunctinn, in the way already described. In the later stage~, iodide of 
pota."'"ium, with tonic~, and especially iron and quinia, will be found of ser
vic('. The ~accharatecl iodide of iron is particularly recommended by 
)lonti. .A. syphilitic infant need not be weaned if its mother be able to 
HUM' it. It :should not, howe,·er, be put to the breast of a healthy woman, 
Jt.:;t the latter should be fofocted by contact with secondary le::;ions in the 
child's mouth. 

If a pregnant woman be syphilitic, she should take mercury, in order, if 
po.,.:<ihk't to prevent abortion, and to save her oflSpring from inheritin~ her 
discal:ie. 

Syphilization.-Syphilizatiou 1 or inoculation with the pus obtained by 
arlifiuial irritation of a chancre, or with that from n. chancroid, was fir::;t rec
ommcncled by Auzias de Turenne, of Paris, both as a prophylactic and as a 
n•mcdy fbr ~yphilis, and has been extensively used in the treatment of the 
di:"C"ase by Prof. Boeck, of Christiania. This mode of treatment has been 
thorou~l;ly tested by n number of surgeons in different parts of the world, 
and the opinion of the profession is almost unaoimou.:5ly oppo5ed to its em
ployment. Its use as a means of prophylaxis is clearly unjustifiable, for 
there i~ no evidence that the artificially inoculated disease is more tractable 
than that which its acquired in the ordinary way; and as to the curative 
C"ffect of ~yphi li z:tt ion, the testimony of most unprejudiced oh5en-crs tends 
to i:how that (1) it is very doubtful whether it exercises any beneficial in
fluence, and that (2) if it do any good, it is probably merely as a means of 
producing a depurative effect, just as has been done by vaccination, or by 
the use of blisters. 

Inoculation with clwncroidal pus (which is sometimes practised under the 
imprc.s:sion that the clrnncroid is a syphilitic lesion) is quite unjustifiable, 
as m('rely adding nnother disease to that from which the patiC'nt is already 
suffCring. I do not recommend a resort to syphilization under ~my circum
stances, and have mentioned it si mply as a matter of hi::;toricnl intere~t. 

CIT.APTER XXVI. 

TU}[ORS. 

Tim word tumor, in its etymological sense, signifies a swelling. In the 
writin~ of surgeons nud pathologists, however, it is used with a more re
;;trictcd meaning, and may be defined as a circumscribed enlargement of a 
part, due to the pre~ence of a morbid growth. Tumors occur in both sexes, 
nod flt e,·cry age, and may be occasionally found in almrni.t every region of 
the body. Though originating in and deriving their nourishment from the 
ti:":sues in which they occur, they have, in a certain sense, an independent 
organic li fe, growing or withering without regard to the state of nutrition of 
the re:st of the body. They may be more or less st rictly limited by an in
vr.sting- nlC'mbrane, or may be widely diftUsed, or infiltrated, among the sur
rounding th-~uc~. Their anatomical elements ma.y be the :-ame as those of 
the tis..;;uc in which they grow (hoinologo11..s, homomo11Jlt0us ), as in the case 
of a fatty tumor growing amid fat, or may be quite different (heterologou,!f, 
heteromoi:phou.~l, ahrny:-<, however, preserving a. certain analogy to normal 
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tissue elements, from which, though in character they may deviate, they 
never entirely depart. Tumors may be either solitary or mulli'ple; if' the 
latter, they may be of the same or of different kinds. " 'hen two or more 
tumors of the same nature coexist, they may have been developed ~imultn
neously ur consecutively; and in the latter case it is occasionally, though 
(excer)t in the case of cancer) rarely, possible to trace a direct anatomical 
connection, through the ,·ascular system (as in the process of embolism'), or 
otherwise, between the first, which is then called }Jrinuu·y, and the .~econdary 
tumors, or those which are subsequently formed. The origin of t<lecondary 
cuncero1u tumors is, in the large majority of cases, traceable to absorption 
from the primary tumor, through the medium of the lymphatic system. 

Causes.-Thc causes of the development of tumors are sometimes suffi
ciently obvious; as where a cystic tumor results from obstrnction of nn 
excretory duct, or where the occurrence of a fatty tumor, or of an adven
titious bursa, is directly traceable to the effect of pressure. In most instances, 
however, no direct cause of the occurrence of n tumor can be detected, while 
the indirect or predh;posi1:1g causes are usually matters of conjecture, rnther 
than of demonstration. Jnhetitance is sometimes a. cause of' the development 
of tumors, especially of the cancerous rnriety. Age, and the degree of func
tional aetivity of' any particular organ, sometimes cxerci.sc n. cau~ative influ
ence upon the development of tumors: thus morbid growths are more frequent 
iu adults than in children, and occur more often in an organ the functionnl 
activity of which is decreasing, than in one which is undergoing development, 
or in one which, though completed, is still active. Sex exerts a certain 
causative influence, women being, upon the whole, more liable to tumors 
than men. Finally, as direct irritation has been seen to give rise to a tumor, 
it is occnsiono.lly possible to trace the origin of a morbid growth to indfrect 
irritation transmitted through the nervous system; mammary tumors thus 
sometimes appear to be caused by uterine disturbance. 

Classification of Tumors.- It is n. matter of common observation that 
certain tumors occasion inconvenience merely by their bulk or position, 
and by their interference with the functions of adjacent parts, hn.ving no ten
dency in themseJ,,es to cause death: while other tumors inevitably prove fatnl 
if left to themselves, and have an almost invariable tendency to recur in the 
same or another part if removed: hence the ordinary division of tumors into 
those which are benign, innocent, or non-malignant, nod those which are 
malignant. Certain tumors, again, are fatal if neglected, but if removed are 
not certain, though apt, to recur: these have been looked upon as occupying 
an intermediate position, and have been called semi-malignant. This general 
d ivision, founded upon the clinical characters of morbid growths, hns many 
advantage.l:;, but is obviously not as accurate or scientific as would be a classi
fication of tumors founded strictly upon their anatomical peculiarities. Such 
a classification has been proposed by Virchow and other authors, and would 
doubtless have been generally adopted by surgical writer8 ns well as by pnth
ologists, but for the fact that a knowledge of the microscopical characters of a 
tumor does not alwnys give definite information as to its clinical historv, 
which is of course (from the surgeon's point of view) the most importall t 
matter for consideration. The clas.isification adopted in the follow ing page~. 

1 A rcmar.kable case has, however, been recorded by Uayem and Graux, in which 
a fibro-plast.lc tumor of the ligament.um patellm was followed by a simi lar growth in 
the lung, directly traceable to embolism. Other examples of transference of Mn
canccrous tumors have been recorded by Virchow, .\loore, Bryant, and Heitzmann, 
of New York. 
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aims to combine, in a manner convenient to the student, a reference to both 
the clinical hi~lories and the anatomical peculiarities of the various morbid 
growth!-<. 

CLASSIFICATION OF TU)!OHS. 

NoN-1\lALlGXAXT Tu:uoRS. 
1. Cystic Tumors; Cysts. 

A. 'imple,orBarren. 
(1.) Herous; hygromata. 

~n ~t·l~~ov~:.1. 
~:J ~~ff ineous. 

~~:~ ~~~z~~;l. 
2. Solid Tumors and Outgrowths. 

(I. ) }"'atty or adipose. 
(2.)l''ibro-cellularorconnective·tissue 
(3.) )lucous or my:ii:omatous. 

B. C<mipound, or Proliferous. 
(8.) Complex. 
(9.) -With intra-cystic growths. 

(10.) Cutaneous. 
(11. ) Dentigerous. 

(-1.) Fibr?us, fibro-muscular,.fibro-cystic, etc. 
(5.) l'1lrt1htginous, fibro-cart1laginous, and mixed. 
(G.) Osseous. (ll.) Neuralgic. 

fk~ ~~a~:1:~~d·. H~:~ ~¥~:~~~~~· 
(fgJ ~:;?~~~;:. (14.} Phantom. 

RKm-l\IALlGNAN'r OR RECURRENT TUMORS. 

(1.) Recurrent fibroid. (~.) li[yeloid. 
(3.) Sarcomata. 

l\IALrGNA~T Tm.rons. 
1. Carcinoma. (Cancer. ) 

R ~ ~~~rl~l~t~~y0~/1::~ ~~~~:~ l~c~~~l~~1~loid ). 
(a) 'Mehrnoid. 

~~? g~~:~J~id. 
2. Epithelioma. (Epithelial or skin-cancer.) 

(d) vrnous. 
(e) Colloid. 
(j)Fibcous. 

..i..Yon-Jfalignant Tumors, as a rule, displace, without involving, surround
ing tissues; they pos.:-ee-s con8iderable vitality, and hence may persist for a 
long period without undergoing either ulceration or interstitial degenerntion; 
they are homogeneous, or nt least do not commonly exhibit, in the !'ame ma!'s, 
any great diver:-;ity of i-tructurn.I elements; and if remo\·ed, they do not usually 
recur. 

Jlalignant 11wnors, on the other hand, arc commonly infiltrated among the 
surrounding tissue~, which they gradually replace or appropriate to them
selves; they po:-;sl.':<S comparati\'ely little vitality, and hence tend to ulceration 
and destructive degeneration; they exhibi t, in the same mass, a considerable 
number of diverse structural elements; and though rerno\·cd with the greatest 
tare, ulmost in\·ariably recur. 

The Bemi-11/alignant or Reeuaent Tumors occupy an intermediate position; 
they often g row rapidly and cause ulceration of the over-l ying integunienti 
thC>y frequently contnin, in the same tumor, a great variety of structural 
elements; and, though they do not commonly spread todi::taut organs, they 
mostly have a 8trong tendency to recur after even apparently complete 
l'('ll10Vfil. 



The:-:e rcmarh, though generally, are not univer.-.all)', applicahlC'. lt oc· 
cmiionally happens that iL tumor, which is undoubtedly cancC'rous, doc:"- not 
recur niter rcmo\·al, while, on the other hand, a growth which, ~tructurally, 
is ~urh :u; would be placed among the non·malignant tum01-s, may reC'ur 
ind<.'finitcly, and e\·cntually cause death. 

The :special clutracters and appropriate treatment of each variety of tumor 
which comes under the obserrntion of the surgeon, will now be briefly 
clc:o:cribccl. 

CY8TJC Tu:\TORS, on CYs1•s. 

Cysts may originate in several ways. The most common is from the dis· 
tcntiou and cuhlrgement of ducts, or sacs, as is usually the case with the 
mucous and ord inary cutaneous cysts (Retention cysts). Another mode of 
origin is from the enlargement and coali tion of the natural interspaces of 
the areolar and other tissues; these inteTspaccs being distended with fluid, 
the surrnuuding st rnctures undergo condensation, until a cyst wall is formed. 
It is in lhis way that adventit ious burste arc formed, as well as cystic de· 
\'elopments in lSolid tumors. A third mode of origin is from the direct 
growth of newly-formed elementary stmctures, cells, or nuclei-the cy:-ts 
thu.-; formed being !'Ometimes called primary or aitlogcnous, as distinguh~hed 
from the other, 01· .~eeondary, cysts. Finally, a cyst may be formed by the 
protrusiou and :-ubsaquent separation of a portion of n serou~ membrane, as 
happcnl:' in some cases of so·called "false spina bifida," and probably, as 
pointed out by :\lichcl, of Charleston, in certain examples of serous cyst of 
the inguino·femoral region. 

A. RJ:MPLE OR BARREN CY~T~. 

Serous Cysts, or Hygromata, may occur in any part of the body, but are 
most usual in or near glandular structures. These cysts contai n a liquid of 
y:uiablc con::1iste11cy, and of a yellowish, reddish-brown, or ol ive hue; this 
liqui<l sometimes conta ins crystals of cholestearinc, and in other cases is 
fibrinous and coagulates when removed. The cyst walls are of connective 
tis:me, adherent to sun·ound ing structures, not Yery vnscular, tin<l lined with 
n. tes!iell atcd epithelium. These cysts may be single 01· multiple, nnd, in the 

!~~,t~:~ ~;~7~;~~~;~li 1~~.~::~s~ 1~1:~11~~~1)~e~o~~~1~~~{ybl~e 1d~~;~fos~~~~~~a~~<l~bs:;~!~~; 
that they haYc a :;;mooth and rounded outline, al'C movahlc with, though 
adherent to, the neighboring healthy structures, arc painless, covered with 
normal :-kin, and sometimes trauslucent,1 and fluctuate, or, if Yery ten~e, are 
:tt lca!'t found to be elastic and resilient on pressure. The treatment may 
eon~ist in puncture (which may also be used as an exploratory mea!:'urc), the 
application of' tincture of iodine, the injection of the same $ub:sttrnc<' after 
tapping-, the u::.c of a ~.cton, incision with or without cauterization, or partial 
or complete exci:-ion. Iodine injection!':, or the l'Cton, are particularly adapted 
for ry~ts found in the cervical and axil lary region, as in the cases described 
b;· T. ~mi th under the name of" congenital cy~tic hygroma;" and incision, 
with cauterir.ation or simply F-tuffing the cavity with lint, for those met with 
in the gums or boue.i;;, Partial incision is usually sufficient if the cyst be 
Rolit:ny, nny portion that is left subsequently granulating and undergoing 
cicatrization. F'or multiple cysts, however, total excision may be Tequircd, 
and, if seated in the mammary gland, it may be necessary to remoYe the 
whole hrC'asl, in order to prevent any portion of the diseased Rtructure from 
remaining. ~erous cysts arc occasionally connected with vascular nrevi, in 

1 \\'hen occurring in the neck, they constitute the so.called hydroceles of that part. 
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which case the operation for removal may be attended with profu~e bleeding. 
ln the hrca,.,t, it sometime~ happens that a :;erous cyst coexi~t:3 with a cancer. 

Synovi~l Cysts may con~ist simply in enlargement and dist('Jltion of the 
normal ~yn1)\·ial bur:-:-c; or may be ackentitiou~ly dcnloped in abnormal 
~ituation:-0, as the rel'ult of pre:-sure; or may occur in the sheaths of teudons, 
conslitutin~ ganglia. The fluid of these cysts varies in conl'ii-tency from that 
of :-;crum to that of honcyi and they not unfrequently contain l5111::tll bodies, 
nbout the size and shape of' melon-seeds1 which mn.y be loose, or attached to 
the cyst walls, and which are composed of a dense conne<:t ivc-tis.suc sub
stance. The li'calmcnt of' syuovial cysts consists in the use of external irri
tation, in t:lppingi followed by stimulating injections, in the formation of a 
seton, in subrnta.ncous division and scar ification, or, finally, in excis ion. 

Mucous Cysts arc ch iefl y seen in mucous membranes nnd in con nection 
\\ ith the mucous gluncls, where tbey result from distention of obstructed 
ducts or folli('ie~. They arc met with in connection with Cowper's or 
Duverney's gl!mcls, in the antnuni and beneath the tongue, where they con
~titute a fhrm of rauula. Their general character~ ~uc those of the serous 
cyl-itS, from which they differ ch iefly in the uature of their contained fluid 
(which resembles n1ucu~). and in their locality. The treatment con:::ists in 
free incii5ion, or in cutting away a portion of the cyst wnll 1 the cavity being 
allowed to heal by granulation. 

Sanguineous Cysts, or Hrematomata, may result from accidental hemor
rhage into the cavity of a serous cyst ( ju:it as h:cmatoccle from hemorrhage 
into the sac of a hyclrocelc)1 from transformation of a va:::c:ular muvusi from 
occlu!-iiou and dilatation of a portion of a. vein, or from effusion of blood 
which ~ubf'lc11ucntly becomes encysted by the condensation of the surround
ing areolar tbsue. They are chiefly met with in the cervical and parotid 
regions ( in the former loca lity const ituting hrematocele of the neck), though 
they also occur iu other p:ll'ts of' the body. The~c cysts contain blood, which 
may be clotted and pflrtially dcc:olorizcd, or which may be liquid. In the 
latter ca:-c it nmy luwc been fluid from the first, and will then coagu late 
when evaeuatctl, or may Jrn,·c been clotted nt fir8t and subl'e11ucntly re-lique
fied. The walls of these cy::.ts m:iy be simply mcmbn1nous, or may he deeply 
ribbed, and the cyst walls may, in ~ome iu13tancc::o;, prel-iCilt the c:l1Hracters of 
:t :-arroma. or recurrent fibroid tumor. These cysts oeca:-:ionally rc~cmble, in 
their outward a.ppeanrnce, encephaloid tumor:5, with which indeed they may 
coexist. The treatment ord inarily to be recommended for i->anguineou:; cysts, 
i.::i cxci~inn, with prl:'caution again:-t hemorrhage if the c·yfl't be connected 
with a n~en1s or hloodn8Sel; or, if the tumor be ,·ery large, it may be re
duced in ~ize by repeated tappings, and then laid open, as has hcen 8UCC€8S~ 
fully done hy Erichsen. Amputation may occasionall~· be required, as in a 
remarkable cai:-c reported by :Moore, in which th cyst was clcvelopecl in the 
cour:-c of the poplitenl ncrYc, allll in which lo::.s of blood during an attempt 
at excision nece~ ... itated the removal of the.limb. 

Oily Cysts.-Cysts containing oil or fatty matter alone nre very rare, 
thoug-h fatty sub::'tanccs not unf'requently occur in cyst~. as the result of cle-
1-!<'llt'ration of other materials, or us a curdy residue from milk. Oily cysts 
do, howe\'er, otca1' ionally occur in the orbital :rnd superciliary rcgions1 and 
in the breast. The tnxtlment ~hould consist of excision. 

Colloid Cysts occur in the kidney and thyroid gla.ncl, in the latter situa
tion eo11-1t it11tin~ a variety of goitre. Their contentl; vary in consistency 
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from that of scrum to that of fi1·m jelly, being clenr or turbid, aud of ,·cry 
variable color. The treatment of' cystic goitre con~ists in tapping and the 
injection of iodine, or the formation of a seton. 

th:~~:~!,n~~:;~ill~1~\~~~r~h:s ~~~;st~de2r;cTr~:Y:,t i~';:d ,~~~fe ~~~;;!)~rd~· 
and Spermatocelc. ~eminal cysts possibly arise in some case~ from dilat:t· 
tion and subsequent i~olation of a portion of a 8erninal tubule, but usunlly 
or iginate in the so-cal led" non-pe<luuculated hydatids" which arc remnants 
of the W olffian body of fffital life. They may be single or multiple1 and 
may occu r in any pal't of the spermatic cord, though usun lly just above the 
epididym i!o(. Their walls are of areolar tissue, sometimes lined with te·~cl
latcd epithelium, and they contain a milky fluid in which spermatozoa are 
commonly found. The treatment consists in the injection of iod ine, 0 1· in the 
uHe of a scton; or, if these foil , in free iucision of the sac, which is then 
allowed to heal by granulation. 

B. COMPOUND OR PROLl.FEH.OUS CYS'J'S. 

Thee-e are s.uch as ha\·e the power of producing vascular or other organized 
structures., wh ic:h may be enclo~ed within the original cyst wall, or may pro
jed from its 8urface. It is sometimes very difficult to distingui;:;h a true pro-

~~~t1~~.u~nc~~·::i :~~11~ti~uti:~ :~o8~~~S!~ab1!t~11~~~~1~1~~1·1'~~1~!~da 1~~g~~~~~~ t~~ 
multi/ocular cy:sts. 

Complex Cystigerous Cysts are chiefly met with in tl1c ovary, and in 
the chorion, in the disease of that membrane known as the hydatid mole, 
in which the cy:;ts are probably merely secondary fo rmations (see p. -1-82). 
Complex ovarian cysts present a parent cyst with numerous secondary cysts 
variou:sly arranged, which project into its cavity (cndo9eno1,.~), or from its 
surface (exogenous growths). Dr. 'Vilson F ox has carefu lly investigated 
the mode of' or igin of these tumors, and believes thnt the pnrcnt cyst origi
na,tes, like the simpl e ovarian cyst, in the Graafian ves-iclc. Into the interior 
of the parent cyst, tubular gland structures, or YillouR or papillary growths 
(which Dr. Fox looks upon as everted folliclc:s), project, and it is by the 
dilatation :rnd constriction of' these tubules, or by the adherence of' these 
papillary growth8, that the secondary cysts arc formed . The ti·eatment of 
thc::;c onrian cysts will be considered when we come to speak of ovariotomy. 
Cy:•tigcrous cysts occurring in other parts of the body, could hardly be dis· 
tingui:-hcd from multiple simple cysts aggregated together, and would require 
the ::;amc treatment, viz., total excision. 

Proliferous Cysts with Vascular Intra·cystic Growths occur in connec· 
tion with Yari~us glands, especially the mammary and thyroid, though they 
a re also seen JJl the prostate, in the lip, and in other parts of the body. 
This cJa:-;~ of ryt-itS embraces many of the tumor8 described by Brodie and 
other:-; a~ .~cr~·cy .. itie sa!·coi~wta. These cysts may be ~i ngl c or 1lrnltiplc, their 
walls hcrng formed of thm areolar tissue, and closely adherent to surround
ing- Rtructur<.'!-l. Their contents at first are fluid , but subsequently a yascular 
growth, apparently of glandula r structure, which may be well formed, rudi
mentary, or degenerate, springs from some point of the interior, and, in· 
creasing more rapidly thaD the cyst, gradually encroncheson its cavity, which 
it afterwards entirely fil ls, sometimes at last perforating the cyst wall, and 
protruding as a fungous mass. The form of these growth ~ varies in d ifferent 
caHes; !-lometimcs they appear as layers of coarse granulations, sometimes a::. 
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no<lulated cauliflower-like masses, sometimes as clusters of delicate leaf-like 
proc·t• ... :-:c:-:;, and again as mm::!'leS of closely-packed lobule:-:.. Their color, con
... isten('y, and dcgre<:' of' va::cularity, are equally various. The course of these 
tumors i'l n•ry chronic. The diagnosis from cancer may be made by ob~en·
ing the ~ low prngrc~l'I of the Sero-cystic sarcoma, its occurrence at an earlier 
age 1 u,.;ually from thirty to forty, though it may occur at a much later period ), 
the healthy character of the sk in over the tumor, the feeling of ftu<:tuation, 
ii' th<.' cyt<l stil l contain fluid, and the freedom from clbea:-oc of the neighbor
ing lymphatic glands. Even when ulceration takes place, and the in trn-cy~tic 
growth protrudes a~ a fungous ma.es, the surrounding in.tegument has not the 
infiltrated appearance which it has in cases of cancer. Before the ski n gives 
way, it may present a bluish-black color over the most prominent part of the 
cy~t. an appearance which is of itself quite characteristic. The freatmenl 
consist:; in totn l cxci1' ion, wh ich will usually be followed by a permanent 
cure, though, if nny portion of the growth be alJowed to rcmnin 1 the tumor 
will be npt to recur; it may even do so after repeated removal, and when 
every care hns been taken in the operation. Virchow records a case in 
which the tumor traversed the chest wall and involved the lung, nud in 
which metastatic growths ex isted in the lungs, mediastina, liver, ribs, vcrte
bnc, pelvic bone:-;, dura mater, and sphenoid bone. These tumors h::we 
therefore, occasional ly, a clin ically malignant character, but, m• pointed out 
by Paget, the recurrent are essentially like the primary growth:-, and ne\·er 
become tmly eancerou~. 

Prolifermi~ cysts may coexist with cancer, as in the o\·ary and testicle. 

Cutaneous Proliferous Cysts.-These are defined by Paget as "cysl.; 
within which 1 in the typical examples, a tissue grows, having more or le::s 
the structures and the productive properties of the skin." ln the majority 
of cases, no true cutaneous lining can be recognized, but the cyl"itd arc found 
to cont~li n epiderma l sca les, sebaceous matter1 fatgrnuules, cho lc:-.tcarine, nnd 
rudimentary hairs. These cysts are chiefly met with in the ovaries and sub
cutaneous li~sue, but have nlso beeu seen in the testicle, lung, kidney, blad
rlc1\ brain, nnd tongue. Among those in the subcutaneous ti~sucs, such as 
are f'o11gf'nital approach most nearly to the typical character. These occ·u r 
u~ually in the orbital region, close to the externa l angular process of the 
frontal bone: they ha.ve a round or oval contour, and consist of a thin cy:::.t 
wall, of a more or le:-s cutaneous structu re, pretty tightly filled with oily or 
sebaceous matter, with or without hair. These cysts are sometimes deeply 
i-eatcd, and may adhere to the periosteum, or eYen erode, or pos:-;ibl.Y perfo
rate, the subjacent bone. The treatment consists in total excision, which, in 
the orbital region, requires carefu l dissection. The common non-co119enital 
cutaneous cysts may occur in any region of the body, but arC' 1110 ... t frequent 
iu the i-calp. Iu this situation they are very loo:scly attached, so that they 
may commonly be readily removed by transfixing and laying open the tumor, 
and, afler evacuating the contents, pulling out the cyst wall with forN'p!-i. 
In other parts of the body they may require more careful dis.;;;ection. The::;e 
.~ebrtreons lllmor8, as they are ordinarily called, sometim e:;; appear to have very 
thick walls, owin~ to the accumulation of epithelial debris in their interior. Jn 
some ca~es a dark spot is observed on the surface of the tumor, which marks 
an or ificc> Lhrough which a probe can be introduced, and through which the 
contents of the cy:;t may perhaps be evacuated. Iu these cn:-::es, it is proba.blc 
that the cyst lrns originated from obstru ction of a sebaceous duct, though in 
other instanrcg these growths appear to be autogenous formations. Seba
ceous tumor8 may become inflamed, when the cyst, if small, may be loo~ened 
and thrown off by :mppurntion ; in other cases, ulceration takeR place, and 
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the content~ of the cyst protrude, becoming dry by exposure, and c'.m!'tituting 
some of the so-called 11 horns" of the face or other part:-. Ocra!"10nally the 
protruded contenhi of a cutan~ou:; cyst be?ome Ya~cula1:, and p~·e::-<:nt the 
appearance of a fungous, blecdmg mas~,_ wh~ch may be .n~1,-.taken to~ caurer. 
The treatment, aR already obserYed, consists m total exc1~1011, but tlll!s !-<hould 
not, as a rule, be done unless the patient be in good general health at the 

:F'IG.202 

Scbaccouscumorsandhorn (BRYANT.) 

time, as the operation, though in itself a trifling one, has not unfrequently 
been followed by fatal erysipelas. 

Sebaceous cyst~ in the auditory canal, or in the orbital region, may occa
sionally prove fatnl by perforating the skull , and induci ng meningeal and 
cerebral inflammation. H ence, early excision is particularly imperative io 
these cases. 

Dentigerous Cysts, or cysts containing teeth, occur iu the ovaries and 
testes, but are chiefly interesting to surgeons when met with in the upper or 
lower jaw. These cysts appear to be tooth capsules, from which the teeth, 
though well formed, have not been extruded, and which become enlarged by 
the accumulation of fluid. The treatment con~i!"tS in making a free opcninµ; 
in to the cy:St, takin~ away a portion of its wull, and, after extracting the 
misplaced tooth, ~tuffing the cavity with lint. 

Nox-M.\LWX.\XT :=:oLID TtTMOR" .\~u Ot·TnHOWTHs. 

The term Outgrowth iR here used in the sense in which it i::; employed by 
Paget to denote the "Continua~ H ypertrophieB" which are occasionally met 
with, in which the limiting and investing capsule of a Tumor or" Di.'lcon
tinuow~ ITyperlmphy" is absent. These oulgl'owths ditth from the i11filtra
tio118 of malignant disea~cs in that, in the former, the new material is homol
ogom; with that which sul"rounds iL, while in the latter it is quite different, 
causing indeed degeneration and wasting of the nornrnl tissue in which it is 
placed. 

Fatty Tumors and Outgrowths.-Tbese are the most common of all the 
llotHnalignnnt tumors, and have been described by surgical writers under 
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,·nrious names, such as l...dpoma, Stealoma; etc. The Fatty Out9rotl'lh corn•if:ts 
of an accumulation of fat in the subcutaneous tissue of some part of the 
body, and may be either single or multiple. It is Uji:,ually annoying- only on 
account of the deformity produced, but is occasionally painful. A fhrnrite 
:<eat of the fatty outgrowth is the neck, where it gives the appearance known 
llR a doubfr chin. It also occurs in the abdominal wall~, and may be met 
with in other situations. Brodie succeeded in prncuring the nhsor)aion and 
cli:oappearance of a growth of this kind by the internal use of liquor pota~sre, 

~~t;I~~~-~ ~~1/b~i~~L~i:~b11~: 7oer 131~ o~~[u ~~i~~:~~~:.e;,~~~~ cf ~~~tb~ b~~."~'e a~~ ~:~~~ 
fi~uring a::; the disease itself'. · 

The Pally or Aclipose Tumor, or Lipoma OirC?nnscriptmn of )'.y~tcnrntic 
writers, is a much more common affection. It usually occur:;; in the trunk, 
c::1pecially the upper part, or in the proximal portions of the limbs, though 
it may be met with in any region of the body, as beneath the tongue, in the 
sole of the foot, or in the scrotum. A peculiarity of the fatty tumor is its 
proneneR3 to slnft 1·1s pofiition, in obedience to the law of gravity; thus a 
lipoma !ms been known to pass from the groin to the perineum

1 
or from the 

Fio.203. 

Structureofafattytumor: a, isolated cells 
showingcrystallinenucleu~or margaric acid 
(811.NNllTT.) 

PIO. 204. 

Fatty tumor: thelobatedappearanccwell 
shown. (f\111.1.RR.) 

ah<lominal wall to the thigh. The usual seat of a fatty tumor is in the suh· 
cutnneous tis.~ue, though cases are on record in which thc:-;c growths h:we 
heen found in the intermuscular planes, in contact with bone~ 01· joint=-, in 
the nerves, and in the fat around internal organs. Fatly tumors are always 
inn~:--ted by cap~ules, fibro·eellular in structure, and of varying density; 
from the capsule, septa pa;.;s inwards, dividing the tumor into lobes of various 

:::~~or r~~~ c~ /~:l~l~r~~~,~~ 'i1~;~t:t~gri}::~ w~t~ !~;~~ \~:~~~~·e~~1~~>1~~!~~~~~~~~!:; 
them~clvcs than adhesion either to the tumor or to the neighboring ti:-;.sue:.:. 
The skin adheres to the capsule more closely at the points at which the septa 
Jl:li'S off than at other parts, thus giving a dimpled appearance to the mass 
wlwn it i:-1 lifted away from the subjacent structures. The fat of an ndipose 
tumor do<'s not d iflbr materially from the ordinary normal fat by which the 
ma.""s is ~urroundecl, though, according to Butlin1 the individual cell!i of the 
tumor are muoh larger than those of adipose tissue in gcucral. The dcvcl· 
opmcnt of fat in a tumor is like that of natural fat1 the gradual formation 
of lht cells from connective tissue corpuscles being, according to '\reber, rt~ 
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quoted by Paget, traceable in these tumors. Fatty tumors rlerh·c their ,·as· 
cular supply chiefly from arteries that ramify in the cap:::.ule, though, in 
addition, a large vessel frequently passes directly into the ma!'s. 

Fatty tumors are usually single, but may coexi!-il in large uumhrr:0;1 fifly . 
. eight having been obsen·ed in one case by R. P. Harris, of this city. They 
are most common in early adult and in middle life, and, a:. a rule, grow very 
slowly. They occasionally attain a very large size, one being referred to by 
Gross which weighed not Jess than seventy pounds. Fatty tumors are usually, 
though not always, painless. They occasionally inflame and ulcerate (paf. 
ticularly such a~ are pendulous), and may conbt iu oily cysts, or bony or cal
careous nodules. 

The dicigno.'{i.'{ can commonly be made by observ ing the smooth, indolent, 
lobated character of the swelling, the sensation of elasticity or sem i-flu ctua
tion communicated to the touch, and the peculiar dimpling, corre~ponding 
with the position of the interlobar septa, when the skin is rendered tense by 
compressing and lifting the mass. Another point, iusLo;;ted on by Labbe, is 
that by thus manipulating the skin the general surface becomes red, while 
the positions of the inter lobar septa are marked by white line'i. The surgeon 
may ali..o nxail hinwelf of the knowledge that all fatty matter:; become 
hardened by the application of cold, and thus aid the diagnosis by directing 
a spray of ether upon the surface of the tumor. 

The treatment con~ists in excision, which may be practised in any case in 
which au operation of any kind would be admissible. A single incision may 
be made, corresponding as much as possible with the long ax.is of the tumor 
and the natural curves of the pai·t, and, the capi'iule being then split with 
the knife, the whole mass may be often enucleated, by traction aided by the 
handle of the instrument. Occa.:Sionally, howC\·er, prolongations of the 
tumor may extend into deeper parts. and require more careful dissection. 
The cure is usually permanent, though, if any portion of the tumor be left, 
reproduction may possibly occur. In the cu~e of pendulous growths, and 
particularly if ulceration have occurred, it may be proper to remoYe an 
elliptical portion of skin with the tumor. 

Should excision be in any case contra-indicated, attempts may be made 
to disperse the tumor by injections of a lcohol or ether, which are said to have 
proved successful in cases recorded by Hasse, ofNordhausen, and Schwalbe, 
of ·weinhcim. 

Fibro-cellular Tumors and Outgrowths are such a~ in their anatomical 
characters resemble the ordinary areolar or connective ti::::;uc. The Out
growth.~ are more common than the tumors, and constitute mo:;t of the ~oft<'r 
and more succulent kinds of Polypi, as well as the Outaneou.>J Outgrou:ths, or 
1Ven.'{, which are so frequently met with in the generative organs, and other 
parts of the body. Iu the polypi, the fibro-cellular is rommonly nssociatrd 
with gland structure, while in the cutaneous outgrowths the skin itself 
appears to be hypertrophied. Closely connected with these fi.bro-celluUtt 
outgrowths are the ca:;:es of Elephantiasis A.rabmn, &leroclerma, etc., whirh 
are chiefly observed in the scrotum and lower extremitie:o;, and which are occa
sionally accompanied with a dilated state of the lymphatics, with or without 
lymphorrhcca, and more rarely with a nrevoid cond ition of the skin and sub
jacent tissues. If these wens are of moderate size, they may be readily 
removed, but if very large, the operation, though justifiable, becomes a. rather 
formidable proceeding. \\Then met with in the form of "Barbadoes leg," 
attempts nu~y be made to reduce the swelling by the continued use of firm 
compre:;sion by means of the elastic bandage, and, as advised by Olavicle, 
of Madrid, by the internal and extemal use of iodine; and if these fail, it may 
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occasionally be proper to resort to ligation of the main artery of the limb1-

an operation which has been performed under these circum::;titnces with good 
re~ults. by Cam ... ochan, Crosby, and numerous other surgeons, hut which is, 
accordmg to l•ayrer, usually productive of only temporary bcn('fit. The 
statii;tics of this mode of treatment have been particularly studied by Casati, 
Wernher, Fischer, Leon:ud, and Leisrink, the latter of whom has collected 

FIG. 205. 

Fibro-cellular tumor of labium. (H ou1RS.) 

nbnut 30 cnses, from an exn.minittion of which he concludes that though the 
operation frequently fails, yet it is often productive of benefit, and occa
sioually eflCcts a complete cure. Leonard, of Bl'istol1 refers to 09 cases, of 
which 40 ended in recovery (3 of these after digital compression of' the 
artery) ; in 13, relief was afforded; and only 16 were totally unRucceRsful. 

Cm::ati has analyzed 24 cases as follows:-

Ligation of 

Iliac artery ... 
Femoral artery,. 
Poplitl'al artery,. 
Hpermatic artery 1 

~;~~~i:~ :;~:;~: : 
Total,. 

• 

5 
12 

1 
2 

24 10 

Disca.sc 
rclllrncd. 
no benefit. 

'j 

t The sciatir nrru wa~ rcsected in a case of elephantiasis by Dr. 1ilorton 1 of this 
city, with tbe effect of considerabl.v reducing the size of the limb, but the case ter
minated fu.lidly live months nftertbeoperation. 

31 
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Fibro-cC'llular Tumors are comparatively rare atfection~. They arc <"hil'fly 
met with in the derp intermuscular planes of the limbs, the scrotum, labium. 
and vaginal wall, hut are occasionally seen in the suhcutaneoui-; ti:--.... uc, or in 
other parts, as the testicle, tongue, or orbit. Tbese tumo~ occur a~ firm, 
round, or O\·al masses, tense, somewhat elastic, and im·ested with a thin cap
sule of areolar tissue. In this respect they markedly dittbr from the cutaneous 
outgrowths met with in the same regions, for these nre continuous with the 
surrounding strnctures. On la)"ing open a fibro-cellular tumor, it is found to 
comsist of opaque white, intersecting bands of contractile ti~sue, the inter
~paces being filled with a more or less Yiseid serous fluid, of a ye ll owi:-h-~reen 
or yellow hue. This fluid flows or may be squeezed out1 the filamentou.-5 
!<itructurc then contracting, and assuming a firmer and dem•er appearance. 
The tumor, in fact, closely resembles a mass of oodematous areolar tissue. 
Under the microscope, the clements of ordinary connect ive tissue are seen
uudulating filam ents, with nuclei (rendered more distinct by acetic acid),and 
elongated cells of various forms. Yellow elastic tii'=sue is v<'ry rarely found, 
but cartilaginous or bony nodules are occasionally observed. 

These tumors arc met with in late adult life, and increase in ~ize rather 
rapidly, more, however, by serous distension than by nb:o:olutc growth. They 
are usually painle:o:s, g iYing trouble only by their position and weight, which 

::ometimes exceeds forty pounds. 
1;-10. 20CL \Vhen very large and dependent, 

they may cam;:e ulceration or 
sloughing of the surround ing skin. 
The treatment consist!S in excision, 
the growth being enucleated as a 
fatty tumor from its capoulc. The 
operation usually results in a per
manent cure. 

Myxoma, or Mucous Tumor, 
-o is a _ name given by .':irchow to a 
-<L rudimentary form of fibro-cellular 

tumor, which on section ha~ a 
quivering, jelly-like nppearance, 
the contained yellow fluid readily 
flowing away, and the microscopic 
appearances of the tumor pre-ent
ing oval, elongated, or branched 
corpuscle::., with indistinct fibril he, 
and imperfectly formed filamenh-. 

Structure of myxoma. (Hou1ES.) The structure of the tumor re-
semble~, in fact, embrvonit con

nedive tissue, or the so-called mucous tissue of the umbilical co1:d. .Jfy:ro
mala occur in the connective tissue of the brain1 eye, nasal septum, brea!lt, 
nerves, neck, or extremities, and in suitable cases may be excise<l with a. 
prospect of permanent relief. \Vhen met with in the eye, they require ex
tirpation of the globe. The disease of the chorion kD.own as" the hydatirl 
mole, is believed by Virchow to be an example of myxoma, con:.:ist ing in 
hypertrophy of the proper tissue of the Yilli of the membrane in que~tion. 
The e,rsts which are met with in this disease are, according to Paget1 prob
ably not es:;cntin l, but merely secondary formations (see page 476.) 

Fi~rous Tumors and Outgrowths ( including Fibro-11uuwula1·, Fibro-cystir, 
and Fibro-calcareous 'l1wnors).-Fibrous or fibroid tumors and outgrowth_... 
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(a]:-:o <'allc<l deK111oid
1 

rhonrfroid, and tendinott.<iJ) are :ouch as anatomicnlly 
re:-<emble the ordinary fibrorn; or ligamentous tiS::iue. Under the head <if 
fibrou~ outgrowths, may be included most of the firmer polypi met with in the 
uteru..:, llO:'C, pharynx, etc. 

Fibrous tumors have naturally a round or oval ~hape, and arc smooth, or 
hut sl ightly lobc<I on the ~urface. Under the influence, howe\·er, of gravity 
or prr~:;;;ure, they deviate from the normal form, becoming pyriform when 
pernluloui-l, and when confined in a cavity, becoming gradually moulded to its 
;;ha pc. Fibrous tumors arc usually su rrounded with a Cftpsulc of connc<·tiYc 
ti~:'llP, and when cut into prc..:ent a basis-substance, commonly of a yellowish 
or blui~h-grny color, intersected with \'Cry numerous opaque white band~. 
'l'hcf'C white fibre:; are variously arranged, sometime:; in ('Oll<'C'HlriC' circles, 
~ometimes in undulating bund les wh ich interlace with each othrr, and some
times aµ;ain matted closC' ly together, so as to appea r to the uakcd eye as a. 
near ly uniform, white, gli8tening mass. The tumor~ arc more or le:-:::; lobed, 
:ind divided by septa of areolar tissue, the vascularity of the growth being 

Fw. :207. 

Structure of fibrou~ tumor. (ERICllSKN.) 

~·10. 20K 

S1rucwrcoffibro-muscul;:i.rmmorof the 
utenis. (BENNl!TT.) 

greatC'st in tho~e tumors which arc mo.!"t l oo~ely arranged. Be~ido the char
acteristic fibre::; seen in sections of these tumo1-:;1 there arc common ly fu~iform 
rel ls and nuclei perceptible; nncl elastic fibres, plates or !3picu l:c of bont', nnd 
cartilage, may occasionally be found mingled with the fibrous tissue. In the 
utcrus 1 and oC'cnsionally in other situati on~, the fibrous tis~ue may he so mixed 
with nOJH•triated muscular fibre as to entitle the tumor to be <·ailed Fibro-
11wHe11{1u; if the muscular fibre be in exceRS, the tumor becomes a Jl!yoma 
(Yirehow), the .J.llui'cttlar Tumo1' of Vogel. The Fibro-cystir and Fibl'o
Ctl{Ntreous \'arietie:.; arc the result of secondary deg-c11eration, and lllll)' OC'Cur 
in either the ordinary fibrous or in the fibro-muscular tumor. In the .fihl'O· 
ry.~lir tumor the cyst ma.y be ::; ingle, hut more frequently there are a number 
of' (•y:st:;;, vHriouf'ly ;.;eattered through the mass; this i;.; well seen in the di:Scnsc 
of' the te~tide to which Cooper ga.ve the name of" hydatid testi:::." The occur
l'l'llC'C of Mlrareou.~ degeneration in fibrous tumors is ch iefly seen in those met 
with in the utCru!', nnd indicates a cessation of growth in lhc morbid mas~ . 
. Fatt.11 drgrnrration occasionnlly, though rarely, occur::; in fibrous tumors. 

The favorite scat.~ of fibrous tumors are the uterus, the nerves (where they 
eon:st itutc the disem•e cnlled 11em·oma),1 the bones and pcrio~teum (e!'p<'cially 

1 Or the false neuroma. (See Ohap. xxviii.) 
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about the jaws), the subcutaneous areolar tissue, that in the nei~hborhoocl 
of joints, the tcudinous sheaths, the testes, and the lobu les of the <·ar, wh('n 
pierced in order to wear car-rings ; they are a lso met with, though more 
rarely, in the brca~t, pro~tate, submucous and subperitoncal areolar ti!'~U€!': 1 
and possibly in other localities. 

Fihrou!-1 tumors are U8trnlly solitary, except in the uterus and nerves, where 
they arc commonly multiple, and may exist in large numbers. They are of 
slow growth, are indolent, and attain sometimes a very huge size-weighing 

l>erhaps over ~evcn ty pounds; they may persist for thirty yrari:., or e,·en 
onger. Rometimes they become cedemntous, and soften interna lly, the outer 

part g iving way or :doughing, and the disintegrated interior being discharged i 
an irregular ('a.v ity is Jeft1 from which fungous nnd bleeding granulations may 
protrude, gi ving the part a decidedly cancerous appearance. 

The diognosi.'f of fibrous tumors may usually be made hy ob$erving their 
smooth and regular outline (unless distorted by comprcsi;ion ), their uniform 
firmnc~s, their mobility (when in the subcutaneous tissue), their :dow growth 
and painlessness, and the healthy character of the surround ing tissues. " rhen 
g rowing in, 01· connected with, bones, the diagnosis from other forms of tumor 
is often \'N~· difficult, and sometimes almost impossible, until after removal 
of the g rowth. 

The frecdme11t consists in excision, in situations admitting of this operation. 
the tumor being cnucleated from its capsule, if this can be done, and if not, 
remove:] hy carefol dissection. 'Vhen the tumor springs from hone, as in 
cases of epulis, it is necessary to remove, with the growth, the osseous sur
face to which it is attached. R ecurrence is rare, except in the case of the 
tu mor:;; met with in the ear, where the growth presents some analogies to the 
1.-eloid seen in cicatrices. Occasionally, however, fibroid tumors occur which 
are truly malignant, and which resemble cancerous growthR in every point 
except their stm clure; these have indeed been called Fibro1111 Canrus, but 
Jfalignant Fibtoid Tumo1' would seem to be a better name. 

Cartilaginous Tumors, or Enchondromata ( including J.?ibro-cartilagi11011s 
and .Mi.red Tt111w1·s). 1-The anatomical and chemical characters of these 
g rowths arc essentia lly those of footal cart ilage. Enchondromata are com
monly lobu lated, and ( in parts unconnected with bone) invested with a dense 
counect ive-tissue capsule, from which proceed septa which divide the lobules 
from each other. Ou section , these tumors present a g listening, bluish, or 
pinkish-white appearance, and dift"er from other nou-malignant growths in 
that they show, under the microscope, a considerable diversity of structure 
in specimens derived from the same tumor. The intercellular substance ha::: 
a more or le.:-s fibrous appearance, and is often so markedly fibrous as to 
render the name Fibm-cartilaginous appropriate. The cells vary greatly in 
number, size, s.ha.pe, and mode of arrangement, nod are sometimes so fu~ed 
with the basis-substance that the nuclei alone are perceptible. The nuclei 
themselves vary in different specimens, occasionally seeming shrivellec11 or 
contaiuing oil g lobules, or having a granular appearance. 

Car tilaginous tumors are commonly hard and resisting, though sometimes 
soft and compre:.:sihle; they are always elastic. They interfere but little 
with surround ing structures, which remain healthy, thoug-h displaced by the 
growing mass; if the part be exposed to fri ction, a bursa sometimes forms 
over the prominent part of the tumor. Enchondromata usually occur at an 
early period of li fe. 

1 The "loose cartilages 1• met with in joints present certain nnalogie3 to enchon
dromata, but will be more conveniently considered in another part of the "olume. 
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Thc~e tumors are most frequently seen in connection with bones (when 
they may grow beneath the periosteum1 or in the 1ncdullary cavity), but also 
occur in or near the parotid gland, in the testis or nurnrnw, and occa:;ionally 
in other localitic:s. Their rate of increaEe, and the size to which they may 

}"IO. ~09. }"la. 210. 

StruClurcofenchondroma. (ER 1Ct1SBN.) 

attain, are both extremely variable; Paget 
mentions a cartilaginous tumor which, after 
four yen.rd, was but half au inch long; and 
another which, in three mouths, occupied nearly 
the whole length of the thigh, and was as large 
round as a man's chest. 

The principal changes which occur in en
chon<lromata, are ossification and degenerative 
li<luefoction. o~ific:ation may take place in 
the older portion of a tumor, while the rest is Large <:nchondroma or ~c:ipula 
still ~rowing-, or may occur in the form of de-
tached bony nodules ~cattc rcd through the mass. A,.., a result of dc~cnera
tion, or po~sibly of arrested development, a. honey-like or jelly-like Huid 
is oft.en fou nd in one or more parts of an euchondroma, giving a soft :rnd 
fluctuating ehamctcr to the tumor. As the resuJt of' inflammation and 
ulceration, an cnchonclroma may pro-
trude and sloug-h, leaving a large sup- li'JO. 211. 
plll'ating- and ofli!n1'ivc cavity, and death 
may occur from exhaust ion under these 
circumstance!o'i. 

A larg:c proportion of the so-called 
Jfi.rcd Tumors contain cartilage as one 
clement of their structure. Thus, nodules 
of cartilage may occur in fibro-c~llular 
tumor.:-, and, on the other hand, enchon
dromata may contain c~·st:s, glandular 
ti:-:me, or mycloicl stmcturc-and may 
l'\'Cll he apparently mingled with ence- Multiplecnchondromata of h:ind (0Rt111T.) 

ph~.~~~'.~~i~;j,;~~s8~~~~1~~11 ~1;.~I :;~~~8iJy solitar.Y, except when occurring in the 
honl's of the h:mds, where they arc commonly multiple. The bones most 
frC'quently affected, after those of the hand, are the femur and tibia, and, 
next to these, the humerus, ribs, pelvis, and last phalanx of the great toe--
thou:rh enchondromata have been occasionally seen in almost C\'Cr,Y bone of 
the body. \\1hen growing near the articular extremity of a long bone, a 
curtilag-iuous tumor if' usually seated between the periostcum and bone, 
grndually ero<ling the wall of the latter, and involving it in its own mass. 
The articular extremity itself is probably ne\•cr involved. Enchondromata 
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in the middle of the shaft of a long bone are rare, and, when met with, 
commonly grow both externally and internally, the bone wall finally yield
ing, and the tumors coalescing. In the hand, enchondromata arise 11..'ilhin 
the bone, the walls of which they gradually expand i hut in the rare c~es 
of l'\iugle enchondromata in this situation, the tumors arc subperio:-teal, as in 
the long bones. 

The diagno~is may usually be made by observing the various charncteri' 
which have been described as belonging to the cnchondroma, e:5pccially iki 
hardness combined with elasticity; but when occurring in certain situations, 
as within the jaw, the diagnosis from other innocent tumors may he impoi<.si
ble until after excision. 

The frmtment of cartilaginous tumors consists in removal of the growlh 
by enucleation, disscetioni excision, or amputation, according to the locality 
and other circumstances of each particular case. Euchondromata rarely 
recur after removali though they may do so when of a i-;oft and rudimentary 
structure: when mixed with cancer, the latter affection run~ its course inde
pendently. A case has beell recorded by l\Ioore, in which a pure cuchon
droma gaye rise to secondary deposits in the lungs by a. process analogous 
to cmboli~m. 

Osseous Tumors and Outgrowths; Exostosis.-Osseous Tumors are very 
rare except in connection with bone, and may be defined, in the word:-; of 

f'IO. :H2. FIG. 21!i. 

lvory-likeexostosesoftheskull (M1LLil:R.) 

Paget, as exostoses or bony outgrowthsi "whose base of' 
attachment to the original bone is dcfinedi and grows, if 
at all, at a less rate than its outstanding mas::." Osseous 
tumors consist solely of pure bone; they may arise from 
the ossification of cartilage, or may be developed, ns 
normal bone, from the periosteum or other fibrous tissue. 
They are usually solitary, and when multiple are often 
~rmmetrical and hereditary. Two \·arieties of bony 
tumor may be recognized, the ca11cellous (consisting of a 
thin layer of compact substance, with cancellated struc
ture nnd marrow internally), and the compact, hard, or 
foory-like, bony tumors, which consist, as their name im-

!;0;~:t!~~7h:~~~u~~ pliT~~e0~a~:~;~1o~~~u~1~~s ~~~I~~lly constitute the ultimate 
(DRu1TT.) stngc of the cartilaginous tumors already described; they 

are indolent, and when thoroughly ossified rarely grow; 
th?Y arc situated outside of the bones with which they a.re connected, and in 
su1tahlc cases may be treated by excision. A favorite locality of this form 
of' bony tumor is the last phalanx of the great toe, where it grows from the 
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inner margin of the hone, lifting up the nail and cau::;ing troubJe.,omc ulcera
tion of the ~kin; it is very seldom that any but the great toe is affected. The 
treatment con .... i:-;b in exci~ion, taking care to remove, with the growth, the 
hony surfa<'e from which it springs. Birkett ha.s recorded a remarkable ca:::e 
nf Canccllnus exosto::=is of the frontal bone. 

Tlw it•(Jty-like bony tumors are rare, except in connection with the cranial 
houL• .. ( Ji'i:.r. :l13), where they may be small, superficial, nnd perhaps pcduu
<·ulatecl, or may originate in the diploe or frontal sinus,1 etc., where they nrny 
J!l'OW hoth inw[u·dly nnd outwardly, in the form of large noclulated masses, 
involYin~ the orhit, causing protrusion of the eyes and great deformity, and 
1x·rlmps inducing fata l compretiSion of the brain. For the superficial variety, 
cxci:0ion may otca~ional l y be attempted, though the operation is sometimes 
rcndNcd impo::::-1ihlc by the hardness of t he tumor. For the deep orbital 
growths, attempts at excision are not to be recommended, but as a cure ha~ 
!'onwtiml'~ fol lowed nccro1; is and spontaneous separat ion of the mass, it may 
he proper to t'xpose the most prominent part of the tumo1\ and ttpply n itric 
:tci<l or cau~tic potassn, as recommended by 8t:rnley, in hope of induci ng 
cxfoliation. 

Tho:-e exmito~es which are not pedunculatcd, and which, therefore, are 
properly ca ll C'd Outgrowths ( Osteom.ala), in contradistinction to 08seous tumors, 
do not, a" a rule, admit of removal. A favorite seat of these growths is in 
the ::;upcrior maxillary bone:;, whence they may spread to other boneR of the 
fill'C', eau ... ing great deformity, or even death, by interference with the brain. 
lflimite(I to t he jaw, and to one side, excision of the bone might hr propcrl.Y 
tric1l; but if hilatcml, or involving neighboring parts, no opemtion ~houl<l 
be attcmptetl, except, perhaps, t he application of cau~tics, as in the fronta.1 
and orhital growth~ already refhred to. 

Glandular Tumors.-These, which are a lso called Adenomat a, or Adenoid 
Tumors, are such as in their structure resemble t he normal glands, whethr r 

F10. :214. 

Joo. (R1NDl'L8ISCIL) 

the setrcting, lyn1phat ic, or 
ductlc!:is gl:tn d~. The pr in
cipal localitici:i of ndcnoid 
tumors arc in or neal' t he 
nuunmary, the prostate, the 
thyroid, the labial, nncl the 
lymphatic glands, though 
they :d~o occur in the paTotid, 
::5C'haceous, and sudoriferous 
gland~. Glandular ~trncturc, 
moreovC'r, form:-1 an important 
part of the !'ubmucous fibro
ccllul:tr tumor::; wh ich consti
tute mucou::; polypi, as we11 a:; 
of the complex ovarian cyst:-:. 
The mammary nnd prob:1b1y 

;~.~~=. ~~.t~~Jf~~~~~!~1~0tN31b;~,t~~n~~~~1~~~0~p~f~~t~·~-~~,~~~~t~~o~·~h];~·ol iforous 
· (;lnnduhtr tumors have usually a regularly cun•ed outline, arc f:.omcwhat 

1 ,\ccording to Dolbeau nnd others, many of these ivory-like tumors originate in 
the mucous membrnneof thcnasnl fossround othercnviticsofthefncc; theirattuch
ll_ll'nls to surrounding p1lrls_ ure then very slight, and their enuclcntion comr:i-ra
tively easy. (Sec a Critical Rev iew by Uendu, in tile Anliives Gfntrales de 1Vfdicine 
for August, 18i0.) Uoli~non reports tl case in which such ll growth w~s successfully 
remO\'Cd by Dcmnrquuy from the maxillary sinus. (Gaz. ll[{d. de Paris, FC\•. :l1, 1874.) 
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lobatcd, and may be flattened by l?ressure. They have commonly a di.slinct 
invc:sting capsu le of connective tissue, and arc but slightly \'fi1lC'ulnr. On 
~ection, they appear of a gray or yellowislH,·h ite hue, of ,·ariablc dcn~ity 
and elMticity, and are frequently intermingled with cyst$. The labial and 
parotid aclenomata may ahso conta in nodules of cart ilage or bone. Their 
growth is extremely variable, and, though u~ually indolent, ghmdulnr 
tumors, especially of the breast, are occasionally the seat of great pain. 
'£hey occasionally disappear by absorption: thus a mammary adcnoma may 
be entirely removed without operation, upon the rc~toration of the sus
pended function s of the mammary gland itself, or of the uterus. 

The lretdment consists in the use of pressure, with the application of ~orbe· 
facients, and , when the:-Se fail, in excision, which can usua lly be readily 
eH€cted by enucleation. The interstitial injection of alcohol is recommeuded 
oy c;chwulbc, of W einheim. 

Lymphoid Tumors.-This name is used by Prof. Turner as equivalent to 
the l ..JYmplwma of Virchow, "to express those new formations which, in 
their e~sential structure, are composed of corpuscles like the round, pale 
corpuscles that form the characteristic cell-clements of the lymphaticgland:s." 

:Fw. 215. 

Lymphoma.-A, a thin section of a lymphomatous tumor or the mediastinum u, a similar section, 
from which most of the ce1\s have been removed by pencilling, so as to show the reticulated network, and 
the nuclei in it~ angle~. This network is much more marked than that often met with. X 200. (GRBllN.) 

In many cases these lymphoid tumors occur iD parts where lymphatic glands 
m·e known to exist, but in other instan ces they have been met with as en
tirely independent formations. They are frequently multiple. They have 
been observed by Virchow in the liver and kidney, by Church in the mes
entery and extra-peritoneal tissue, and by l\Iurchison in all these organs1 as 
well as in the intestine and heart, The trwtmcnt recommended by Billroth 
and Czerny is the use of arsenic both internally and by parcnchymatous 
injection; excision is occasionally justifiable. 

Vascular or Erectile Tumors (Angeiomata) are of most frequent occur
rence in the skin and subcutaneous tissue, though they may also be found 
in any structure which is itself vascular. They arc ~ubdivide<l, according to 
their st ru cture, in to the capillary, arterial, and venous vascular tumors. 
The arterial variety con:-t itutes the disease known as .Anew·ism, by Anasto· 
mo~i,g, while the capil lary and venous vascular tumors are what are com
monly designated as Ncei•i. The diagnosis and treatment of these affections 
will be coa~idered in the chapter on diseases of the Vascular 8ystem. 
Lymphatic Vascitf(lr T 11mol'S, erectile, and usually congen ital , have been oc
casionally described. They closely resemble some of the venous vascular 
tumors, but contain a fluid resembling lympb 1 instead of blood. 

Papillary Tumors (Papillomata) resemble in structu re the ordinary 
papill re of the cutaneous and mucous tissues. They occur in the skin where 
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they form the rommon cutaneous warts, and some of the so-called horn~. 
met wilh rhief:ly about the face and head; and in the m1tcous membrane.«, 
where tlw pnpillary ~tructures may occur in connection with fibro-cellular 
µrowthE, in the form of mucous polypi, may be scattered over a con~ider
able extC'nt of su rface, g iviug the part a villous appearance, or may he ag
).!r<'gatcfl into distinct tumors: the mucous membranes chiefly affected are 
tho,-c of' the lan·nx, colon, rectum, bladder and urethra. I have seen a well
nrnrked pnpill<)ma of the tongue in a boy, the affection being attributed to 
Lla• patient'~ habit of ~making: fitumps of segnrs which he picked up in the 
t-lreet. According to H. \V. Taylor, the warty form of lingual ichlhyosis is 
a true papilloma. Finally, papillary growths may occur in serous tissues, 

t::~~~1~'.r!;;c;.~1~· a~~f!1~g~~1~nt~~eor~~~11 ~~Wt1~o~·~~~f~)· :l~·~;;~f~;r~~0fi1f~ 1~~~~ 
'l'he papillary tumors, above referred lo, are of a non-malignant character, 
and must not be confounded with Villous C'aneer ·seep. 502). The freat
ment of papillomata consisbi in exci.:Sion, ligation, or the application of 
cnu:itic~, aceording to the size nn<l situation of the growth. 

Neuralgic Tumors.-This is a group embracing such tumors as are, with
out nny perceptible reason, the scat of' intense neuralgic pain. They arc 
u~ually fibrous or fibro-cellular in i-:tructure, though adipose, fibro-cartilagi
nuus, or even glandular tumors may occa!::,;ionally be !'imil:uly affected. The 
Painful Subcutaneous Tumor or '1.'ttbercle, which is the most common of the 
neuralgic tumors, is usually seen on the limbs, particul:irly the lower, but 
occasionally on the face or trunk. It is rarely more than half au inch in 

F!O. 216. 

Painful subcut.1.neous tubercle on the forearm {S~t1TH.) 

diametrr, ha;.; a round shape, and is firm, tense, and ela!=itic. It is usually 
sin~le, and is much nmre common in women than in men-in both respects 
diHerin~ from the ordinary ncuroma, which is frequently multiple, and is 
oftene:-:t :"C'C'll iu the male sex. The painful subcutaneous tubercle is an 
nffoetiou of' adult lifo. 

Jn many iustanct•s, the rno.:st careful dis.:scction has failed to show nny con
m~ction between the~c tumors and nen·e fibres, though it is helieved by 
nrnuy writers that the painful subcutaneous tubercle is really n. "true 
neuroma" (::;ee Chap. XXVIII.), containing au excessive formation of uer~ 
vous clcmcuts.1 

1 See LR.bbC and l~egros 1 in Jortrnal de VAnalomie, de la Physiologie, etc. 1 L vii. 
(IH70), p. J;J. 
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The :-o-cal lcd " irritable tumor of the breast" is properly termed n. neu
ralgic tumor, being, indeed, often re..'llly a painful sub(.' utuneous tubercle, 
though ocensionall_r a simple adenoma. 

The pain in a ll of these cases is of a paroxrmml character, and i ~ ofll·n 
compared to an electric shock. During the paroxysm, the tumor it.-;elf 
commonly becomes semiit ive and swollen. 

The treatment consists in excision, which operation may be cxpedc(l t<> 
afford permanent relief. Af': a palliative measu re, circumforential prc::;1'ure, 
with a ring placed around the tumor, may be oceas ionally rc:mrtrd to with 
advantai.rc. 

Pulsating Tumors.- These are such as have a pulsat ion , due to the i-; tnte 
of the bloodvc~scls in the tumor itself, independently of its proximity to a 
Jaq.(c vcRsel. The pulsating tumors are the al'lerial vasculm· ( ancurism by 
anasiomo;-;i,"i) , t he myeloid, and tbe eneephaloid-the two latter pulsating only 
when the tumors a rc partially surrounded by bone. The chief' interci:i.t pC'r
taining to pnl;-;ating tumors is t he liability of mist:1king them for aneurism~, 
:rn error which has occasionally been committed by the most distingui:-;Jwd 
surgeons. 

Floating Tumors are tumors felt in the abdomen, which change their 
place and fl oat away, as it were, under the su rgeon's manipulation~. ThC'y 
con:..;i:-;t in some case~ ofmo,·able kidneys, but are probably sometimc::; looscly
aitad1cd ovarian tyt'ts, portions of thickened omentum, etc., or even foca l 
atcu111ulations. 

Phantom Tumor is the name given to an apparent tumor whic·h vanit'hes 
sponta neou:sly, and which usually consists of a partially and spasmodiC'a lly 
contracted mu:i.de. In other cases an accumulation of gas, or a thickened 
or fatty omentum , has been known to simulate an ovarian tumor, and 
lnparotomy has actually been performed under these circum:stances. Thr 
usu:tl srat of phantom tumors is in the abdomen, though they are occm~iun
ally i-:ccu in other loca lities. 

8EM1-l\IAL1GN.c\NT on REcU RHEN'I ' T ur.io nR. 

Recurrent Fibroid Tumors.-It has been remarked, in cle::-cribing al11101:'t 
each for m of non-malignant tumor, that under certain circumstances it may 

F10. 217. 
recur after removal, and occasionally 
with such persistence as to make the 
tumor clinically malignant. There i:S 
one common cha racteristic of all the~e 
recnnent tmnor.'1, and that is the rudi
mentary or embryonic state of their 
component tissues: t hus the nrnjority 
(which belong to the fibro-cellulnr and 
fibrous varieties of tumor, and are hence 
called by Paget the Rec11rrent Fibroid ) 
contain a large number of elongated, 
caudate, or spindle-shaped cells, like 
the gnurnlation or .fibro-pla11tic eel ls, and 
correspond to what Virchow calls the 

coma ''Spinclle-cellecl Sct1·co11w.'' 
These rect1rrenl tum.ors differ in gen· 

C'ra l cha.meter from the non-recurrent growths of the same ,·arietics, in being 
l:'oftc r and more friabl e, rather more juicy, and somewhat more glistening 
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011 ~ettion. ruder the microscope they exhibit a large proportion of cell8, 
and fewer formed fibre:--, with large and often free nuclei and nucleoli. 

l~nder the name of Fibto-nucleated Tumor, is described bv Bennett a 
µroup of recurrent tumor:S yery analogous to ihe recurrent fibrOid of Puget, 
and which, undrr the micro~cope, exhibits filnmenb, with clongntecl, O\'rtl, 
nu<·leolated nuclei. 

l~:~~~~I ~:~:<;;~~::t;\~ftl~:e::11;~1~:~! r~::;~~~~'l1~~ns:ttsp~~~~1~~~~1~u~:~1 ~1~~~~~~~0~1~1:i~~ 
obtained rifler rl'pcatcd rc111oyal8, though more often the patient ultimately 
dic•:-1 from exhaust ion cnulSCd by the ulceration of' the tumor, which com monly 
r<'turns with a. shorter interva l afte r each operat ion. E~nrnrch is ~a id to 
lutve prevented the redevelopment of recurrent tumors by the administration 
of large dosei' of iodide of potas~ium. 

Myeloid Tumors arc such as in their microscopic charnctcrs resemble 

~1~;~;; c111~·~1 :::·~:~:. ~ I ;~:~~I yc~\l.;~~~~~:·1~~t;.1~0 1~:1 ~:~~d toe~~~ t~f~ :~·~u ;:~~11° 1; ,; r~1~?i~:~~~~;~: 
and mmt{1i ning from two to ten, or C\'eo more1 uucleolated nuelei. Jk:-:idc 
tlw~<.'. there m:ty he free nucl ei, and lance-shape<l, emulate, 01· ~pindl c-!;hape<l 

Fru. 2 1 ~ 

"Giant-celled sarcoma," or rnyeloid tumor a poims to a p:trl where cy~ts were being formed by the 
1dtcningoflhctissucofthcmmor, /t,toafocusofossification. (B1LLMOT11.) 

( ji/J1·0-p/a.qtir) cell:., whence the name sometimes used of Fibro-plai'ilic ~l_lumor, 

:::.~~r~;~t
1

i~::~~.~~~.:~~·:.::~i~j"\~~~l~~,~~:~:r~l~:·;:~~:.~~:t~~;,1;·~~:··~~~;;"~~:;(,'. 1 ~ 
firm, tlc.•:-1hy foci, but arc occasiona lly soft and easily broken. On sect ion, 
they have~ a. yel low or g ray, g-listenlng appearan~e; marked." ith ,~pots of 
rcdn c~.:, which do not seem to depend upon their rnscular1ty. I hey not 
unfrcquently conta in cyst~, and are often partially of'sified. l\lye loid tumor:; 
(•nmmonl y orig inate in ea rly adult life, and are usually single, of slow g rowth, 
and indolent: th<' :-;urrounding stmcturcs are, as a rule, healthy, though pcr
h:tp.5 g reatly distcndc.•d nncl di~placed. 

Tht' <liag1108is from purely non-malignant tumors of bone.' i:-i rarely possible 
hrforc operation: when !Seated on the stu·face of n j:t\\' ( alm~t the only 
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locality in which it occurs externally), a myeloicl may 1wrhaps he ilistin
guished from a fibrous tumor by its greater soflne:-:s and elasticity. 

The treatment consi:sts in excision (with the surface of' bone from which it 
grows), or, in the long bones, in amputation at a higher point;' a.~ a rule, 
recurrence is not as much to be feared as witb the other tumors of thi~ cla."."', 
pro\·idcd that early extirpation has been fel:iOrted to. Secondary myeloid 
tumors have, however, occasionally been met with in the lymphatic gland;-; 
and in the lungs. Those tumors which present calcareous or o::::seous nodules 
are con~idcred by 8. \V. Gross to be more malignant th:rn others, and he 
H1gge:-;ts that the mineral salts contained in these nodules may act as car
riers of the infecting material which produces the secondary growth:::;. 

Sarcoma..-This term is used by Virchow and other German pathologists 
to designate a group of tumors which possess an analogy " not only with 
granulations, but also with true flesh of recent formation, or in process of 

Fro. 119. 

de,•elopmrnt." ( Virchow, Path. des Tmne1il's, tra(l. par Aronssohn, t. ii., p. 
18;}. ) ( 'onnecti\·c-tis.sue tumors" become, under certain circum.stances1 richer 
in cells, and enlarge, whilst their interstitial connective tissue becomes more 
succulent, nay, in many cn~es disappears ~o romplctely, that at la~t scnrcely 
anythinµ; but cellular clements remain. This is the kind of tumor which 
.... ought to be dt•:signated by the old name of sarcoma." ( Virchow, 
Cellular Pathology, Chance's edit., p. 486.) The following are Virchow's 
subdiv i!i iOn:S of snrcomata, according to their cellular structure :-

(a) R eliculo-cellufor Sarcoma; like the typical connecti,·e-tissue lfibro
cellular) tumor, hut with a larger proportion of cells. 

(b) Spindle-celled Sw·conia; containing fusiform or fibro-plastic cells; cor
respond~ with fib1·0-plastic, recurrent fibroid, and fibro-nuclealed tumors. 

1 tiuccessful cuses of excision of the lower ends of the ulna and radius for myeloid 
tumors of those parts have been reported by Lucas and )lorris. 
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('e ll:-; oft.en arran~cd in lamell ::c1 burn.Iles, or trabecuhe (lamellar, fwu:icttlate, 
and trabPctd11r i:;a rromata ). 

1c1 (i/ubo-rell1tlrl1' or Round-celled &rcoma; often mi~tnken for medul
lary cancC'r, but can be distinguished by obserdng that the cel ls of' the 
E:lftoma are in con~tant relation with the intercC'llular ~ub::iluncc 1 whereas 
till' <-'anccr cells are intimately connected with other ee lls alone. 

Olioma is ll variety of' round-celled sarcoma, originating in the 11eurog/frt, 
or delitate connective tii-sue of the brain, auditory nen·e, or retina. l Jnder 
the microscope, the tumor is found to consist of round or ova l1 and some
tinH.':oi caudate or stellate, corpuscles, with a greater or less amount of a 
faintly fibrillated stroma. These tumors occur in the outer laye rs of the 
retina, in very youug children, and, as they g row, came incre'asC'd intra
orular tl'nsiou. They may prove fatal by extending backwards within the 
cranium. Complete and early extirpation of the eyeball is the only treat
mcnl to be recommended, though eYen this will not always prove Ruc-cc:-sful. 

(d) Colos.~al or Gigantic-celled Sarcoma; contains very large cell ::-, with 
numerous nucleolntc<l nuclei ; corresponds with the myeloid or mydopla;i·ic 
tumor. 

Billroth also describes an alveolar sarcoma, in which the cells arc g rouped 
in alveoli, the microscopic appearances of the growth thus closely rcsl'mbliug 

Ft0. 220. 

Ah ·eolar sarcoma. (811.LROTH.) 

tho;;;e of carcinoma ; and a pigmentary or melanotic sarcomrt, in which the 
cell ~ contain pigment matter. 

If in portions of a ~a rcoma the process of cell-development is so rapidly 
carried on that no intercellular !mbstance is fo rmed, those portions become 
cancerous, and a mixC'cl variety of tumor results, which might properly be 
called OO'ci11011irtlous &rcoma. 

The intercrll11lr11· Rub."ltrmce in sa rcomata usually contains a lbumen, <.'nf'ein, 
m· mucin ( whencC' anothC'r subdivision might be made in to albttmfoou.s, ca.~e
ou.~. and mttrou.~ :;:arcomata), and, under the microscope, appears homor1eneou.s, 
9rr11wlar, orfib tillar. 

Finnllr, Rarconrnt:t arc dist inguished by theva.11eulm·ity upon which depends 
thC'ir characteristi c succulence. They are often the sent of parenchymatous 
cx trnva~atimu; , these" hemorrhagic f~~faretus" sometimes gh·ing rise to new 
production~ of pigment matter. The treatment of the Rarcoma consists in 
t'xci::; ion, hut the g rowth almost im·a.riably recurs, and ultimate ly leads to a 
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fatal terminn.tion. For f'm'ther information upon the subjN·t of srm•o11tqfo1 
the reader is referred to the nineteenth lecture of Yirchow·~ work on Tumor.-:, 
from which this account has been principally taken. 

)lAuGNA~T Tc;)JOH.~. 

The division of tumors into malignnnt and non-nrnliµ:mrnt i~, a~ ha" bctu 
already ob:0cn·ed, not perfectly satisfactory; for ~ome of those which, from 
their ~trncture, we should cln&: as benignant ~rowtlu•, :ue in their clinical 
character:-; almo~t, if not quite, as maliµ:nant as ~ome of thO!-;C to which w(' 

apply the latter name. A Recurrent Fih1·oicl may, for infl.tanc", run a more 
rna liguanl cour;-;c _than an Epifhelioma. The term 11falig1u01t 1-'wnor if:. Ufl.Cd 
by J>agct, Moore, Pemberton, and other writers, a~ synonymous with Cmu·er, 
and Epillwlioma i8 by them considered tu be merely a rnriety of cancerous 
disease. It i:i., however, upon the whole, better, I think, to separate cpithe
lioma from cancer or carcinoma. (from which, indeed, it diffors in a good 
many points), though its clinical characters are such as to make it conyenient 
to retain it among maligntrnt tumors. 

Cancer or Carcinoma.-There are two principal form~ of cancer, the hnrcl 
or schirrous, and the soft or medullary-the terms melrmoid, ha:matoid, etc., 
being- applicable to yarieties of these, rather than to di~tinct and independent 
formR of cancer. Hard and soft. cancer may roexi;-;t in the same patient, 
and c\·en in the same tumor; but they are not interchangeable-tlrnt i~ to 
say, a mass of ~cirrhous tissue neYer becomes medullary, nor vice ver&i. 

1. Scirrhus, or Scirrhous Cancer, is the most common form of cancer, and 
i:s more f'requenly seen in the female breast than in any other locality, though 
it nlso occurs in lymphatic glands, skin1 muscle, and bone; in the tongue, 
tonsils, intestinal canal, lungs, Ji,·cr, eye, testi!'I, O\'ary, uteruf', etc. Rcirrhus 
is more frequent in women than in men, and occurs more often in persons 
between forty-five nnd fifty years of age, than at any other period of lifei it 
is rarely if ever f:Cen in childhood. It is usually suppo!:cd that the develop
ment of scirrhou:; cancer is in some way connected with the cessation of 
the mcnRtrual flow, but statistics do not support such a view. 8cirrhus is 
sometimes predisposed to by inheritance, and its development if: sometime~ 
directly traceable to the reception of au injw·y, or other local cau~e. It ap
pear~ to he proportionally more common among married thnn among single 
women. Hcirrhus u:mally occur::. in persons who are otherwise healthy, and 
is at first unattended with much pain; so that it may frequently exi:--t for 
some time before its presence is discoYercd. 

Cour.-te.-Scirrhu;-; originates al! a small no1lule, and p;rows with very vari
able n1pidity in different patients, or even at difforent times in the same 
patient. Hcirrhu~ is i11filii'aled 1 among the tissues in which it occur:::, and 
inc:rcaRe!S in size by gra.dunlly inYoh-ing the surrounding structure. Enn 
when to the naked eye, and to the touch, the parts around a.srirrhous tumor 
a.ppear quite healthy, the microscope may reveal the pre:-:cnce of cancer ele· 
ment:.:, ~o that l'-Cil'l'hus is !'=aid to be often surrounded with a halo of cancerous 
matter. 

In its first stage, a scirrhous tumor is, as has been said, very ::;malli indecd1 
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it ,;ometinlC's renders the part in which it occurs sma ller than normal, hy 

\~~~\~~\~~~ ~~:~~.';:l~: i~~s ()l~~ ;11~i 11?~~,~~~~~~~e!-~~~r:i,ar~~::. \~ 1~~:~;\
1~ !.r;;. ~~:1~i~~{ 

h. im rna rkccl ns to hiwe g iven the disease its name. As a ~cirrhous tumnr 

Frn. :2:H . 

Scctiun of .scirrhou~ brca\t, ~hu"ms 
rctractionc>f1hcnipplc. (LISTON.) 

µ-rowi'l-, it becomes painful, the 
pain commonly being of a 
lanc:inating, "electric" char
acter. Though the g rowth is 
in it. ... elf' not i:;e n~ i t i ve to the 
touch, the ptt in in the tumor Scirrhus of breast, in stage of uker:nion. (From :t patient 
is :tg-gra\·ated by hand ling. at Ep iscopal H ospital.) 

As the Rcinhous ma $S in its 
g rowth approachc8 the skin , the latter becomes adherent, the i-hortcning of 
various subcutaneous fibres g iving a dimpled or v iited, somewhat bruw11y or 
la l'rlf1 rrow~, appcarnncc to the part, and, in the case of the hrea:;;t , inducing 
retraction of the nipple. After a t ime, itlceration occurs, either ( 1) super
fi r ially, when the adherent skin , having become infiltraterl a nd con~cstcd , 
hecomcs excoriated or crncked, a small , superficial, indolen t ul cer rc~ult i n~; 
01· (2) ms the result of disintegration of the cancerous tissue at a deeper point, 
when a yellowish-gray mass, consisting of cancerous dtbris wit h ill -formC'd 
Jlll$, works i l~ way, abscess- like, to the surface. and is evacuated, leavi ng a n 
excava ted ulcer, which constantly enlarges as the cancer itself p:rows, and 
continue:-; to di:-cha rge a n ichorous and offensive fluid, which often excoriates 
the neighboring pa rts. The latter fo rm of ulceration has cer ta in feat u re:<, 
~ul'h as elevated, knohbed, nod eycrted edges, a hard and nodular hasC', cau
rernu~ walhs, aud a peculiarly offensive d ischarge, which, when comhin<'.'d, 
:-:C'rYc to character ize the so-called Cancerous Uleer. The ul ceration of a 
~ei rrhous tu mor may persist fo r a long time, and even cicatrization may 
ocensionally oceur, the cicatrix being thin , red or li vid , wi th an ir regul ar 
"u rfo('e, :rncl much disposed to reulcerate. More commonly the ulc<'.'r, m; has 
hcen i-aid, consta ntly enla rges, though not so ra pidly as the cancer itse lf'; 
con!-!idcmb lc.• portions of the tumor may become, from time to t ime, inflnmcd, 
and ~l ough , aud hemorrhage may occur from t he fun gous ~rauu lat i ons, or 
from the ul cC' nt tion iuvadiug neighboring vessels, until fin al ly the pat ient 
di<'.':;, cx h:rnstcd hy t he profu se and fetid discha rge, pain, nncl loss of blood. 
~d rrhu8 (which i ~ nt fi rst usually solitary) not ouly grows in t he loca li ty 
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in which it fir::st occurt=, but becomes diffu~ed, hy multiplication, in other parL.; 
of the body.1 The most frequent seat of secondary <lcposit.s is unqm·stion
ably the l):mph:1tie yessels and glands in tl~c nei~hhorhoocl of' the t~rigiual 
tumorj next, in thr ti:·sues around, but not 11nmed1atuly connected with, the 
point of' orinfoal di'-ca~e; and lastly 1 in distant organs, c~pccially the li\'er, 
Jun~. and bone:". T. 'Y. :Nunn belieYes that in c:h•C1i of'nrnlli'ple e<rnc,-r the 
diseal'e hat• orig'inatcd in the superficial lymphatic plexu!'>, or network, 
clel'lcribed bv modern anatomists, and hence applies to such cnses the name 
of" lymphalir cancer." It .is occasionally pOS::'ible to trace tbe. occurrence of 
secondary cancerous deposits to a process analogous to embohsm 1 but more 
often the effect only is seen, without the mode of its production being recog-
nizable. · 

According- to C'ohnheim and :Maas, embolic transference of fragment:-; of 
malignant and other tumor::s is constantly going on in patients thus nffectcd, 

but the embola do not persist and form new 
Fm. :?:?~ growths except in particular statC"s of the con

stitution i the disease thus remaining a local 
affection until some deterioration of the patient's 
health permits the deYelopment of secondary 
growth:-5. Colorniatti believes that cancer some
times spreads along the nenes of a pait before 
the lpnphatics become nffocted. 

"'hen any of the important internal Yi!:lcera 
are affected by secondary eanccrous depo:-its, a 
marked state of constitutional depression i~ 
oft.en produced, which lrns received the name 
of lXincerolui Cachexia; the old<::r writers, in
deed, looked upon thi~ cachexia as a condition 
peculiar to cancer, and described it as occur
ring in almost every case of the disease. Rir 
Charles Bell's vivid picture is that usually 

Secondary growthsofscirrhus. (l\IJJ..- referred to, and the continued emaciation, 
L£K.) leaden hue of countenance, pinched feature::., 

:rnd livicl lips and nostrils, of which he ~peak:-:, 
are undoubtedly i-ecn in cases of'f'cirrhus, but probably not more often th:rn 
in other exhausting and painful diseases; in fa.ct, while cal'le~ of external 
cancer often run on to a fatal termination without the development of any 
cachexia whatever, the cachectic state which accompanies internal cancer is 
not, in it~clf, distinguishable from that seen in cases of viBceral clil'ease of a 
non-cancerous nature. 

To complete the natural history of f.l.cirrhu~. its duration must be briefly 
referred to: a few cases last ten or twelve years, or enn longer, and, the 
tumor een~ing to grow, and perhaps cicatrizing if ulcerated, the patient may 
at last die from ;o;ome other cause. I have myself operated upon pereon::s in 
whom the dbease had lasted six and eight years. The large majority, how
ever (about three-fourths), of patients with srirrhous tumors, die within four 
years from the time when the growth is first discovered, and the expeclatio1l 
of life, as far as figures bear upon the subject, may be Fa id to be ahout two 
years and half--n:i. many dying before a~ after that period. The earlier the 
age at which scirrhus appears, the more rapid, usually, is its course. 

Jllorbicl Auatomy.-,Vheu a. scirrhous tumor. i11 its cnrly stage, is cut 

1 It is often snid that the secondary growths in cases of scirrhus ureof 1rn encepltaloid 
nature,nndsuch is"Occnsionally the fact; in mo!'tinstanccs, however, the secondary 
tumors nre1 as stated in the text, of the !E-ume character as the primary growths. 
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into, it is found v ry hard and resisting, and the growth creola~, as it ii::. ~aid, 
under the knife. ' Vhcn laid open, both the cut mnfaces cue wrttally .found 
to be roncai1t, a very significant feature, and one which, when pre:sent, is 
emineutly charactcri:-;tic of ~cirrhus. The section is smooth and somewhat 
j!li:<tenin~1 bleed:; rather freely at first, is of a pale grnyi .... h-white hue, some
times with a ~light purple tint, and is often marked with white or yellow 
lin<::3 an<l ~pots. The tumor appears evenly tough and rc:<isting in all direc
tion..;;, and ha.c;; no distinct margin, being evidently infiltrated into the normal 
structure:) of' the part. ]~y scraping or pressing the tumor, a grayislH\1hitc, 
gruel-like fluid can usual ly be obtained, which is diffhsiblc in water, and 
contains cancerous mntter1 mingled with the softened ti~sue of the part, and 
with the exuded contents of the neighboring vessels; this constitute:; the 
so-called canrcr.,j1tiee1 the denser structure which remains being called the 
sftoma. 

Under the microscope, the cancer-elements may often be seen to he clearly 
infiltrated among the interstices of the normal tissues of the part. The cau
cer-elements themselves consist of two parts1 viz., a pel1ucid, dimly granuhu·, 
or fibrillnr basis-substance, and somewhat cloudy cells, of \'ariable sizc
u~ually round or oval, but sometimes angular, caudatc, fus.iform, lnnccolate, 
etc.-commonly containing one, but often two, large nuclei, and occa::;ionnlly 

F10. 2:l4. 

Cells from a scirrhu~ of the mamma. 
X 2/i0. (CHRIH~-) 

FIG. 225. 

J\licroscopicappearanccofscirrhus. 
(GRRKN.) 

still more--and frequent ly mingled with a certain number of free nuclei. 
The nuclei themselves contain one, two, or even more nucleoli, which arc 
large, bright, nnd well defined. The size of the scin·hus-ccll vnrieti from n;161J 
to .,-h- of au inch in d iameter, the most usual size being about n 1ITTf or ru1iflf 
of an inch i the average length of the nucleus is about~ of an inch. 

It is thus seen that there is no distiuctiYc cancer-cell; the nature of the 
growth is to be recognized by the great multiplicity of forms seen in the same 
specimen, and by the fact that the cells are closely packed togethel' in gl'oups, 
without the intervention of any recognizab1e iutercellulal' substance. 

Beside these, which may be regarded as the normal elements of' scirrhous 
cancer, cells are often seen which arc withered, or in various stages of degen
eration; the cells may be shrivelled, containing oil globules and granular 
matter, or may be completely dif:integrate<l, the nuclei being set free, and a1>
J>earing to be mingled with granular matter and molecular dt;btis. In 
addition to the cancerous elements themselves, a scirrhous tumor show~, 
under the microscope, various structures, glandular, muscular, fibrous, 
areolar, ctc.1 which belong to the tissues in wl1ich the cancer happens to be 
growing, and which arc present in varying quantities, being least apparent 
when the cancer+tructure itself is most abundant. 

The anatomical characters of scirrhus, when occurring as a 8econdary de
posit, as1 for instance, in the lymphatic glands, do oot cliff Cr in any essential 
re:pect from thotie above described . The surface, however, docs not com-

32 
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monly become concave on section, nor are the \\hitc fibrous lines so well 
marked as in the primary tumor. 

Scirrhus, in some cases, appears as a spreading, comparatively superficial 
affection, rather than as a tumor: it is thus met with on the surface of the 
thorax, sometimes originating in the skin itself, at other times in the mnm
mary gland, or as tubercles in the deepe1· planes of tiissue, but always at la~l 
involving both superficial and deep structures, and surround ing the chest with 
a mass of cancer, appropriately called, by the French, cancer ''en ruiras11e." 
The course of this form of scirrhus is often extremely chronic, patients living 
in this condition for over twenty years, in spite of the pain and occusional 
hemorrhages which attend the disease when ulceration is present; partial cica· 
trization even sometimes occurs, giving the part somewhat the appearance of 
a serpiginous chancroid. 

Under the name of Acute Scirrlms, many writers describe a form of the 
disease in which the tumor is less hard and more elastic than in ordinary 
scirrhu!:i, does not appear concave on section, is more succulent, has usually 
smaller cells, g rows more rapidly, and altogether runs, as the name implie~, 
a quicker course than the average. Acute scirrhus occurs at a comparatively 
early age, and forms to a certain extent a connecting link with medullary 
cancer. 

2. Medullary or Soft Cancer (Encephaloid) is so called from its often 
presenting a brain·like appearance when laid open. It occurs in the uterus 
and other internal organs, in the testis, eye, bones, intermuscular spaces, 

mammary gland, lymphatics, etc. It 
FIG. 226. is rather more frequent in women than 

in men (though less markedly so than 
is the case with scirrhus), nnd may 
occur at any age, more thnn one·fomth 
of the whole numbel' of cases of ex
ternal medullary cancer being met with 
in persons under twenty, and nearly 
two-thirds in those under forty . The 
influence of inheritance is about as well 
marked in medullary ns in scirrhous 
crtncer, while the proportion of cases in 
which previous injury is supposed to act 
as an exciting cause is nearly twice as 
great. The victims of encephaloid are 
less often in robust health, before the 
a ppearancc of the disease, than are 
those affected with scirrhus. 

Gourse.-Medullary cancer appears 
as n. solitary growth, except in the sub-

Medullary cancer in stage or ulceration; cutaneous tissue, where it is often mul· 
tumor prot ruding. (DRu1TT.) tiple. I had under my charge in the 

wards of the Episcopal Hospital, some 

~~3t1i~es~~fte's~1~~~c;1e~,~~~dn:~:1i~~ 0~~s~:~o~~~l:~es:n!:r~~::J~~&~~~ 1 ~1\~ t~:C~~ 
chest, abdomen, back, arms, and thighs. The growth of' medullary cancer 
is commonly very rapid, sometimes, according to Paget, exceeding a pound 
per month. On the other hand, cases are occasionally met with in which 
the growth of mcdullary cancer is spontaneou1'ly arrested, the tumor re
maining without change for a number of years. Medullary cancer may 
occur, like sci nhu~, as an ill·defined infiltration, or as a distinct tumor in-
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vObtccl by a tolerably complete capsule. It bas no tendency to draw in 
adjacent partd, as scirrhus docs, but distends and displaces them. The skin 
over a me<lullary cancer becomes thin and tense, and finally gives way, ju~t 
as it would in the case of any other rapidly-growing tumor, so that the 
ulceration O\'Cr a mnEs of encepha1oid presents none of the peculiar cliarnc
ters which have been described as belonging to the u cancerou:-; ukcr.11 \\rhcn 
ulceration has occurred, however, the cancer , being freed from the restraining 
pre::-~ure of the skin, appears to grow with increased rapidity, and s.oon pro
trudes through the opening-the ex uberant mass usually becoming inffamcd, 

)~la~~~;::~t~~ ~~~c~: ~~~;. 3,~~it~1~s~stiif!~fu11~~; ~~~~~:~1~c~~~~~~~~~ f1~ c~i:l~: 
sometimes attended with a distinct pulsation (see p. 490). 

Tbc cour::;e of medullary cancer is commonly towards an early death, but 
occasionally-even after ulceration-large masses of encephaJoid matter may 
slough away, cicatrization following, and tbus lead ing to at least a temporary 
recovery. Mcdullary cancers sometimes 'wither, becom ing ~hrivellcd and 
concentrated, and finall y temporarily disappearing; in other ca~cR they un
dergo fatty degeneration, ceasing to grow, and becoming" ob:-;oletc." Usually, 
however, while this change occurs in one tumor, others continue to increase. 
Calcro-eou~ degeneration is a rare occurrence, and, when seen, is usually com
bined with the fa.tty change above referred to. The occurrence of hemor
rhage and of sloughing in medullary cancer has been already mentioned. 
More rarely, inflammation of such a growth ends in suppuration, and in 
thi:S way, too, temporary disappearance of the tumor may be effCctecl. 

l\Ieclullary, like scirrhous, cancer tends to m:ulti'pliccllion in various parts of 
the body, and there is reason to believe that, in mnny case!', frng-mcnts of the 
primary growth are detached and carried by the general circulation to re
mote organs, where they lodge and grow as iudependc>nt centres of cli~ea~e . 
The pain of medullary cancer is usually much less than that of scirrhus; 
indeed, when pain is observed, it appears to be referable to the organ affected, 
rather than to the diseased mass it.self. The general health fails in many 
cases of medullary cancer more rn.pidly than can be accounted for by the 
amount of disease. The cacltexia thus caused does not appear, however, to 
be of any specific constitutional nature, for it often rapidly disappears when 
the morbid growth is removed, the patient quickly regaining fl esh and 
btrength. The average duration of med ullary cancer is decidedly le~s than 
that of scirrhus, more than three-fourths of those affCcted dying within three 
years, and the e:rpectation of life being, in general terms, not more than a year 
an<l a half. 

jJforbill Anatomy.-1\[edullary or soft cancer is, as its. name impl i c~, com
monly a soft, compressible tumor, giving a deceptive feeling of fluctuation, 
though it is sometimes comparatively firm and elastic, approximating in 
character to the acute variety of scirrhus. The tumor has a rounded or oval 
outline, but is often markedly lobated, the lobes extending through mus.cu Jar, 
fibrous, or bony interspaces, to a considerable distance from the po1<ition of 
the principal mas~. These outlying projections are apt to acquire deep at
tachment:;, or mny :-urround and inclose important structures, such al') the 
carotid nrtery, jugular vein, or phrenic nerve. The superficial Yeins, over a 
soft eaDcer1 arc usually enlarged and tortuous. 

\\rlien a. medu llary cancer is surrounded with a capsule, the latter, which 
is of thin connect ive tissue, often sends in septa, which may separate the 
lobes of the tumor, or, if it be not lo bated, merely trave1'8e its substnnce. The 
capsule i ~ vnscuhu, tense, and may or may not be adherent to surrounding 
structure~. " ' hen cut into, the contained tumor protrude$, or, if very soft, 
oozes out like a thick fluid. When laid open, a medu!Jary cancer has com-
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monly a lobated appearance, the various lobes, with their invei-ting Fepta1 

being often distorted by mutual cornpre:-:::ion, and having the appearance of 
a ma:-jS of cysts filled with intra-cystic growths. The substance of a mcdullnry 
cancer varies in color, being usually grayblHrhite, but :sometimes tinted 
with yellow, pink, or violet. In the softer tumor~, it has but little coni-i.--t
ency, being friable or pulpy, like softened brain-matter, or grumous and 
sh reddy; while in the firmer varieties, it is compact and resbsting, is some
what glistening on section, and occasionally present::; a fibrous appearance. 
By pre8sing or scraping a medullary cancer1 a considerable quantity of a 
turbid, creamy 41 cnnccr-juice" is obtained, which is readily diffusible in 

water-the "stroma." which remains he-
}-.10. 227. ing in comparatively small amount, nn<i 

appearing tilamentous1 spongy, and quite 
vascular. The structure of the infiltrated 
form of medul lary cancer does not diffCr 
essentially from that above described. 

The microscopic appearances of cnce
phaloid are even more variable than those 
of scirrhous cancer. The normal or typical 
form of the medullary cancer corpuscle 
is a nuclea.ted cell 1 closely resembling 
that seen in scirrhus, but differing in its 
mode of arrangement-the cells in ence
phaloid being not closely packed to-

Microscopic appcarancc-s or mcdullary gether, but loosely aggregated in a com-
cancer. {GREEN.) parative}y SOft Or fluid hllSiS-SllbStllllCC. 

The following are among the chief varia
tions observed in the corpuscular structure of medullary cancers: (1) there 
ma.y be free nuclei, with few or no cells1 scattered through a nebulous or 
granular basis-substance: the nuclei are usually oval,~ to~ of an 
inch long, bright1 well defined, and containing large and often double nu
cleoli; (2) large elongated or caudate nuclei, containing granular matter, 
or one or more large nucleoli ; (3) large round or oval nuclei, resembling 
lymph corpuscles1 and containing numerous shining granu les1 but no dis
tinct nucleoli; (4) very numerolLS elongated and caudatecl cancer cells, re
sembling the cells of the recurrent fibroid tumor, and giving the mass a 
fibrous appearance on section; (5) large round cells, containing granules, 
and either no perceptible nucleus, or one which is smaller and more granular 
than that of the ordinary cancer cell; and (6) multi-nucleated cells, or 
parent cells containing numerous smaller cells. These various forms of 
cancer corpuscle may simply float in a turbid liquid, which is sometimes 
called ucancer-serum;" in other ca~es, this liquid is itself diffosed through 
the interspaces of a spongy basis-substance, which may be homogeneous, 
may present imbedded nuclei, or may have a fibrillated appearance; while 
in other cases, again 1 there may be a distinct framework, or skeleton1 of 
delicate filamentous, fibro-cellular, fibrous, or even osseous structure. 

Still further variations in appearance are caused by the occurrence of 
fatty degeneration, giving rise to yellow, scrofulous-looking masses, or by 
the intermingling of cartilaginous, cystic, or other morbid growths. 

3. Other Varieties of Cancer.-Of the other forms of cancer mentioned 
in the classification on page 473 I shall say but 1ittle, as they are compara
tively rare, and are indeed probably but modifications of those already 
described. 

Melanoid or jfelanotie Cancer is medullary cancer, with the super-addition 
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of hlack pigment in the elemental structure of the growth; it bears the 
!lame relntiou to ordinary encepha loid that the pigment or melanotie sm·coma 

~t: ~% ~:.d i~1t!~er :~~~h~lio:at.ha~f;~~~~t~~ t~:~~~ \1,)~u:~fi' ~~c~~~\1~~~~~~~ 
rnhle mass, rutter than as an infiltration, and its favorite localities are the 
~kin and subcutaneous tissue. The pigment is commonly in the form of 
granules or molecules, but may occm in larger lrncleus·like corpuscles; it 

.Fw.228. 

correspou<ls with the normal pigment of the choroid coat of the eye, with 
that of the rete mucosum in the black races, and with that found in the 
lungs and bronchial glands of old people. The course and natural history 
of mclanotic rtrnccr are very much those of enccphaloid i it ha~, however, 
a istill grcate t· tendency to spread, by multiplication, in the subcutaneous 

F10. 229. 

Ha:m:uoidcancerofbreasl. (:\l1LL811.. ) 

fo:sue, as wel1 a~ to involve internal organs. It is peculiarly apt to grow 
henC'ath. pigmeutary cutaneous moles. 

lltrmatoid Cancel' is simply cnncer (usually medullary) which conta ins 
ri ot~ of blood, the result of interstitia.l hemorrhage; when protruding 
through ulcerated skin, it constitu tes the Fungus HamwlodM of Hey, W ar
drop, and othe1~ (Fig. 229). 
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Osteoicl Cancer.-" I believe,u says Paget, "the most probable view of the 
nature of osteoid cancers would be expn~s..r.:ed by calling them ossified fibrou,
or medullary cancers, and by regarding them as illustrating a calcareous or 
osseous degeneration." 

Ostcoid cancer mmally occurs in bone (particularly in the lower part of 
the femur), but is also seen in the intermuscular spaces, the lymphatic glancl8, 
etc. w·hen met with in bone, it may occupy either the interior or exterior, 
or both

1 
and has usually an elongated oval or bi-convex shape, according to 

the nature of the bone in which it occurs; it has a smooth surface, is hard, 
nearly incomprei::sible, painful, and often tender when touched . The bony 
part of the tumor is; as it were, infiltrated into that part which is uno&:ifiecl, 

~~:~1 s~11~~w-~,~1~f 1~~-1~~~1i;:i.rr;0~~n:o!·~l~~\~£ f~1~1:~~~~:i~~cln~u1!1ve~~~\\~11(it~11i1~1~:.: 
spaces beiug filled with cancer-matter), and in having rm undue proportion 
of phoRphate of lime. It is extremely compact in its central portions, and 
nodulated :lt its periphery, the nodules being often formed of c1osely-::et 
lamellro, wjth edges directed outwards. The unossified part of the tumor is 
very hard, tough, and incompressible, and, under the microscope, appears 
homogeneous (abundant nuclei being made apparent by the addition of acetic 
acid), or may pre:-:cnt fibres of various sizes, and variously arranged, mingled 
with ordinary cancer cells, granule-masses, and oil globules. 

O:;teoid dififrs from other forms of cancer in being most frequent in the 
male 1<ex, and in persons under thirty years of age; its development is often 
trnccable to a previous injury. The course of osteoid cancer is rapid and 
painful, with multiplication in lymphatics and in distant parts, and early 
occurrence of (·onstitutional disturbance or cachexia. Death usually occurs 
withiu the first year of the disease; but two instances are mentioned by 
Pnget in which, after removal of the primary growth, life was prolonged 
for twenty-four and twenty-five years, respectively. 'Vhen early death oc· 
curs, it is due to the development of secondary growths, which are sometimes 
of the nature of ordinn1·y medullary cancer. 

Villous Cantel'.-Undcr this name have been included many innocent 
growths which have a villous or papillary structure (see page -189), as well 
as :t villous or warty form of epithelioma. The term villous cancer may 
still, however, according to Paget, be properly used for certain growths, met 
with chiefly in the urinary bladder, which have a stroma pre~enting what 
Rokitansky calls dentritic vegetation, the inter:-:tices being filled with the 
ordinary cell-forms of medullary cancer. 

Colloid, or, as it is also called, Alveolar or Gwn Cancer, occurs as a pri
mary affection, chiefly in the alimentary canal, uterus, mammary gland, and 

~~~:1tcy~e1~:~W. ~tnc\5 ~l~~rm;!r~it~f ~~: b~~f;.da{Jofi~~dvt!~~~~1~1~o~;·i:~l~ji~ 
~troma of more or less delicate white fibrous tissue, forming alveoli or cysts 
of various :oize:;, which contain the colloid matter. The fibres of this stroma, 
under the microscope, often exhibit elongated nuclei, and sometimes elastic 
fibres are mingled with them. The colloid substance itself generally appears 
structurcle~:'"I, but contains corpuscles, consisting (according to Lebert, as 
quoted by Paget) of (1) cells, free1 inclosed iu mother-cells, or grouped like 
an epithelium-these small cells CrrlOTJ to~ of an inch in diameter) being 
granular, of irregular shape, and containing small nuclei, if nny-they are 
probably ill-formed cancer cells; (2) large oval, round, or tubular mother· 
cells, ~o to Tio of an inch in diameter, sometimes with :t lamellar surface, 
and containing one or more nuclei, with granules, and sometimes complete 
nucleated cells; and (3) large laminated spaces, Th to -h of an inch in 
diameter, with elongated nuclei between the lamelhe of their walls, small 
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nucleated cell~ aucl nuclei in their interspaces, and brood-cells in their 
internal cavities. 

'l'he cliven;ity in structure between colloid and other cancers is attributed 
hy Pageti an<l, apparently, with good reason, to the occurrence of colloid 
(•y::tic disea~c in ordinary encephaloid growths. 

Colloid cancer occur~ as an infiltration, and sometimes attains an enor-

Fro. 230. 

/""\' '·'/· ),-\( 
Showing the large alveoli, within which is contained the gelatinous colloid material. 

X300. (R INDl'Ll!:ISCH.) 

mous size1 pnrticularly in the peritoneum. Its course is much the same as, 
thoug-h rather slower than, that of medullary cancer . 

..Fibrou.8 Cancer is the name adopted by Paget, in the last ed ition of his 
classical lectures on Surgical Pathology, for those rare cases of fibrous tumor 
which run a malignant course, and which have already been referred to 
under the name of' Malignant Fib1'oid (p. 484). 

Nature of Cancer.-! do not purpose to enter into nny discussion as to 

-~!~~0~~!~{~~1a:~;;o~8~j~~~~ f:t~i~:0·i~ tii~j~:1~s bp~~~~~~1 1e~~~~~~:,11 ~~·da~~r1t£i~: 
1'foore'~ essay in Holmes's ~ystem of Surgery, where wil1 be found very fully 
and ably set forth the facts and arguments which bear upon the subject.1 

Mr. Moore, as is well known, was a prominent advocate of' the " local ori
gin" theory of cancer, while Sir James Paget, after mature consideration of 
the whole subject, adheres to the doctrine of a cancerous diathesis. That a 
local cnmi.e, traumatic or otherwise, can, without any previous predisposition 
on the patient's part, give rise to the formation of a cancer, it is hard to 
believe; at the same time, cancer may undoubtedly (from a practical point 
of view) be looked upon as, at first, a local affection-its early manifestations 
being of a local nnture, and the on1y app1icab1e treatment being of a topical 
character; even when "cachexia" precedes the appearance of a cancerous 
tumor, the removal of the latter may relieve, at least temporarily, the 
cachcrtic cond ition. " ' ith regard to the anatomical origin of cancer, the 
prevailing views are: (1) that of Virchow, who believes that the cancer-cells 

1 See nlso the works of Virchow1 Billroth 1 and Rindfleisch, D1·. J. J. ·wood ward's 
0 Toner Lecture 11 (1873), and nn interesting paper on the Development of Cancer, 
publii<hcd b~, Wnlclcyer in Virchow's A1·cl1fo, and analyzed in the Archives Glnhales 
deMtdecineforOctober, 1873. 
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originate in a transformation of connective-tissue corpuscles i (2) that of 
Thier:-;ch and "r alcleyer, who maintain, on the other hancl, that cancer ran 
only originate in ti.Sue of an epithelial type; (3) that of llluier, of Frei
burg, who holds :m intermediate opinion, believing that fibrous growths may 
be transferred into sarcomata, and these in turn into true cancers ;1 

( 4) that 
of Koe::;ter, who believes that the cancer-cells a.re derived from the enclothe
limn of the 1ymphaticsi and (5) that of Classen, 'Voodwarcl, and Thin, who 
regard them as altered white blood corpuscles which have migrated from 
the bloodvcs.;::cJs in the manner described by Cohnheim. " 'bile none of 
these views can be considered as positively established, the second and fifth 
are those which seem to have found most favor with modern pathologh:;~. 

Diagnosis of Cancer.-The diagnosi$ of cancer, whether scirrhus or cn
cephaloid, can commonly be made by carefully observing the symptoms, 
physical and rational, which have been described, and by comparing these, 
and the history of the case, with those of the various forms of non-malignant 
tumor-thus anh·ing at a correct result by a process of exclusion. Rcirrhus 
is most apt to be confounded with a fibrous or glandular tumor, and with the 
ioduration resulting from chronic inflammation; encephaloid, with a fatty, 
cystic, or va~cular tumor, with chronic or cold ab~cess, and (when pulsating) 
with ancurism. In many cases, microscopic examination after removal can 
alone be relied upon to eetablish the diagnosis, and even this will not always 
afford certain information as to the innocence or malignancy of the tumor. 

Prognosis.-The prognosis of cancer is always unfavorable: in the very 
large majority, if not in all cases, the disease will terminate in death in spite 
of treatment, which, however, will often sen·e to prolong life, and to render 
the condition of the patient comparatively comfortable-and death, when it 
does occur, comparatively painless-and may even postpone the fatal termi
nation indefinitely, the patient dying, without return of the disease, from 
some intcrcurrent aflec6on. 

Treatment of Cancer.-The General Preatment of cancer consists in the 
adoption of such measures as may be required to mnintain the general 
health. The diet should be mild but nutritious, and the patient should be 
placed in the best possible hygienic conditions. Tonics, and especially cod
li,·er oil and iron, may be advantageously administered, the latter, according 
to l\Ir. Moore, preferably in combination with chlorine. Arsenic has been 
Yery fh.vorably spoken of by Esruarch, Tholen, Parker, of New York, and 
·w. L. Atlee, of this city, and si lica. has been recommended hy l\Ir. Fawcett 
Bnttye, of London. Chinn turpentine bas recently been vaunted as a remedy 
for cancer, but the evidence in its favor is at least open to question. Ano
<lyne1' are of great ser\'ice, particularly in the later stages of cancer, when 
the greatest comfort may be often afforded to the patient by the repeated 
use of hypodermic injections of morphia. The pain of inflamed cancer is, 
according to Puget, often due to coincident gout, and may be relieved by the 
administration of dilute liquor potassre, a favorite remedy of Brodie's in 
these cases. 

The Local Treatment may be palliative, or may aim at eradication of the 
disease. As a. p(tllialive measure, the part should be protected from extemal 
irritation by being covered with a layer of cotton-wadding, or with a soft 

1 According to )[aicr and Creighton, the es.~ence of cancer consists in its property 
of infecting the neighboring tissues; thus a growth which, while confined to a glan-

?su~~1r~d·~:~,~::1ie~~\~;;sii~~ni~c~~~~c;;~~o~n~s ;~\1~~~~~ W1: ?~~i~~ni~i~~~~~al tissue, 
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and well-fitting plaster, which ma.y be medicated with opium1 belladonna, or 
any other anodyne that may seem appropriate; the application of a freezing 
mixture, ai:; recommended by Arnott, may occasionally sene to retard the 
progrt>::':; of the di .... ease. 'Vhen ulceration is present, the part !:;houlcl be kept 
clean, and may be dre$.;;;ed with a solution of the permanganate of potas:-oium, 
of chloral, or of carbolic or acetic acid; the injection of the latter acid into 
the cancerous mas:3 itself has been advised by Broadbent, under the impres
t'iou that it might dis:3olve the cancer-cells, but the plan has not been found 
generally u:::eful. The injection of alcohol is recommended by Schwalbe 
and Ifo~..;:e . If hemorrhage occur from the ulcerated surface, it may be 
checked by the use of the persulphate of iron. Compression, by menus of 
gunJ.elnst ic pads or other contrivances, has been extensively used by Heca-
111ier and othcri::;, and appears to be sometimes effCctive in controiling pain, 
though it is extremely doubtful if it have any really curative infiucnce. 
The ~amc mny b? said with regard to the use of electricity, which has lately 
excited n. good den! of attention as a remedy in the:se cases. 

The Radical Treatment of cancer consists in removal of the morbid growth, 
by the u:-c of' the knifC1 or by the application of caustics. Cau.'llics are only 
to he recommended in cases of ulcerated cancer, in which, from the superficial 
extent of the di~case, or from its locality, the operation of exci~ion is contra· 
indicated. Various bubstnnces have been used as cauterizing agents, such 
3..; :u~enious, nitric, or sulphuric acid, the caustic alkalies (especially the 
•·Vienna pa~tc,11 or pota.;sa cwn calce), and mineral sa lt~ , of which the best 
is probably the chloride of zinc. This mny be diluted with four or five 
parts of ff our, and mnde into a paste with water ( Canquoin'.'I vaste), being 
then laid upon the denuded surface, and al1owed to remain from six to 
twenty.four hours1 according to the intensity of the effect de~ircd to be pro· 
cluced; a slough having been formed, this may be deeply incised, and the 
caustic reapplied. Another mode of using the chloride of zinc is by intro· 
ducing the cnustic, in the form of arrows, concentrically around the circu m· 
ference of the tumor (ccwtfrisalion en jl.fches), as recommended by 1\fn.ison
neu\·e-ora caustic solution may be hypodermically injected, as recommended 
by Sir J". Y. t\impson 1 and more recently by Richet. Delahou:-sc has employed 
the actual cn.utery as a. mod ification of l\Iaisonneuve's method. 

E.l.'ci-'lion (or anlputation, if this operation be from the position of the cancer 
considered preferable) is the mode of treatment to be chosen in any case in 
which it i:- practicable. The propriety of resorting to excision, in suitable 
cases of cancer, is shown by the following circumstances: (1) it is at least 
pos~ible, if unlikely, that a permanent cure may be obtained; (2) if the dis
ease return, it will probably run a more chronic, or, at nny rate, a. not more 
acute cour:.;e, than if' the cancer had not been removed; (3) the a\·crage 
duration of lifo i:i shown by statistics to be increased by operation, from one 
to two years in the case of scirrhus, and from four mouths to a. year in the 
case of encephaloid; (..J.) there is reason to hope that if the clisca~e return 
ufter operation, it may do so in some internal organ, when its course and 
termination will be comparatively painless; and (5) even if the recurrence 
of the cancer be inev itable, a temporary interval of comfort and usefulness 
will have been secured to the patient-au interrnl which in foxornble cases 
may extend to several years. 

The propriety or im1)ropriety of operating in any particular ~n~e depends 
much upon the locality of the cancer, and the age, general cond1t1on, etc., of 
the patient. But in general terms it. may be said that, in the case ofa primary 
growth, nn oprration is called for, provided that the entire mass ~f diseased 
1d1w:lure ewt be SC{/f.:ly removed. Adhesion to either the skin 01· subjaccnt 
~tructurcs, 11lceralio11, or evrn moderate lymphatic romplicafion, though un-
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favorable features, are not in themselves contra·indications. If1 however, the 
disea:0e be ~o extensive that the probability of iti'i being thoroughly extirpated 
is doubtful, if there be multiple tumors, if the skin be widely infiltrated, or 
if thedecp·seated lymphatic glands, or internal viscera, be evidently in\·olvcd, 
the operation can rnrely be deemed justifiable. &iatic puin is regarded by 
Dc:\Iorgan as strongly significant of general contamination of the sy:stem1 

and in the case of melauotic growths, visceral implication may, according to 
Nep,·eu, be recognized by the discovery of pigment matter in the bloo<l and 
urine. If: from the age of the patient, the size or locality of the tumor, or 
any other circumstnnce, the operation should be in itself likely to be attended 
with uuu~ual danger, excision should not as a rule be practised-the prospec· 
tive benefits, in such a case, being insufficient to counterbalance the risks of 
treatment. Operations for 'rapidly growing cancers are less likely to be 
attended with benefit than when the disease is ch ronic, but such cases are 
precisely those in which operative interference is most urgt?ntly demanded. 
Cm;cs of very chronic and indolent, atrophic c<mcer, as it is sometimes call e<l1 

may, indeed, do better occasionally without operation; but these cases should 
be constantly watched, and the tumor should be removed on the first mani· 
fe:station of active growth. In all other cases, if an excision is to be done 
at all, it ~hould be done as eai·ly as possible; not only is the operation in itself 

thus less dnngerous, but the chances 
FIG. 231. of permanent benefit are much 

greater than if the operation be cle· 
layecl. 

Recurrent Ca1wer may be remo\·ed 
by operation under the same circum· 
stances which justify excision of the 
primary growth. 

Epithelioma, or, as it is called by 
Paget and others, Epithelial Cancct, 
is usually met with iu,orimmed intely 
below, the skin or mucous membrnnc, 
and very common ly at points where 
these structures join each other, its 
most frequent locality being the 
muco·cutaneoussu rface of the lower 
lip. It also occurs in the tongue, 
prepuce, penis, scrotum, labia, and 
nymphre, and more rarely at the 
anus, in the bucca1 mucous mem· 
brane or upper lip, in the mucous 
linings of the re.c;;piratory, alimen· 
tary, and urino-genital tracts of 
either sex, the skin of various pa1is, 
the lymphatic glands, bones, dura 
mater, etc. From its primary seat 

Epithelioma of lower lip. (From a p:i.1icn1 in the it spreads, involving in its growth 
Univcnity 1-1o~pi1aL) any structurei:i with which it meets. 

\Vhen it occurs as a secondary 
affection, it may be in the neighborhood of its original position, but more 
?ften i1_1 the proximal lymphatic glands. It is occasional ly, but rarely, seen 
111 the mternal organs, such as the liver, lungs, and heart. Epithelioma is 
most frequent in the male sex, and rarely occurs before middle life, the lia· 
bility to its development appearing indeed to increase with the advance 
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of yeaN. Inheritance is rarely traceable in this form of disease, while a 
laq{C prop<1rtion, probably a majority, of cases appear to have originated 
from an injury or other local cause. Thus epithelioma of the lower lip is 
nften attributable to the habit of smoking a short pipe; in the tongue, the 
di~asc may originate from the irri tation caused by an uneven tooth; in the 
extremities, it is ~een in the seat of old ulcers; while in the scrotum of 
chimnt:y-sweepC'rS, it is produced by the irritating contact of soot. It fre
quently occur~ in the seat of indurated and iucrusted warts. Epithelioma, 
following chronic intlammation, is also seen in the so-called ''tar-cancer" 
which occurs in the workmen employed in coal-tar and paraffine manu
fuctorie~. 

f'our~e.-Epithelioma is usually single, and in most cases runs its course 
in from eighteen months to three years. The duration of the disease varies 
:i good denl with i ts locality, epithcliomata of the tongue and penis being 
commonly the most, and those of the scrotum and lower extremities the least, 

~~~li(~;:a~1l~::~l~x~l~.~~~~~~f,~~~l~ii~~ist~;e ~~c:1~~~~~?, ~~du 1~~~e~:~1~:"~h~)d~~~!: 
lymphatic glnnd~, and leading to a fatal result by inducing gradual exhaus
tion, without the de\·clopmcut of any special cachexia, and, as a mlc, without 
the occurrence of' secondary deposits in other parts. 

Jfotbid .Amttomy.-Epitheliomata. may occur as superficialiflat, or exuberant 
grou·th.~, in which case they occupy the cutaneous or mucous structures them
:;ch•e .... , invoh·ing the papill::e to a greater or less degree i or as deep-seated, 
.flat, or rounded lubetcles, when they occupy only the subcutaneous or sub
mucous tiS!:iUC~. 'Vhen first seen by the surgeon, the superficial form of 
cpithelioma. ma.y appear as a warty excrescence, which ~oon undergoes ulcer· 
ation, or ai:: a fi::-sure or small ulcer covered with a dry scab, and with deeply 
induratcd base and edges. The warty epithelioma sometimes assumes a truly 
t·illou~ form, and has been regarded as a variety of villous cancer (see page 
502). The deep form of epithelioma (which is very rare) appears as a round, 
firm, 1;omewhat ei:lstie tumor, over which the skin or mucous membrane is 
more or leso tightly stretched, finally giving wny, and allowing the mass to 
protrude. Intermediate varieties are more common, in which both integu
ment and subjacent structures are simultaneously invoked. Though, how· 
e,·er, the cliffbrcnces between these forms of epithelioma may at firot be well 
marked, they usually soon disappear, the superficial variety tending to 
involve the deeper strnctures, while the deep form of the disease may, at a 
late period, become exuberant. Occasionally epitheliomata arc quite promi-

ne!l!1~:0:;~~~:~1t!~:;t~t1~~1~~c:;,e~:,1!:tt~~c~1~f;~~a~i~1~ ;:~'td~~~~~.J~\1~1°~~coriation 
or as a. fi,.1'Urc, grnclually tends to as:mme a uniform character. It is usually 
cxcnrn.ted, ond or elongated, and with ha1·d base and edges. Its surface LS 
un<.'ven, nodulatecl or wnrty, florid, and disposed to bleed i it furnishes an 
ichorous nnd very ofibnsive fluid, which tends to form dark·colored cmsts or 
:ocnbs. The genenil form of the ulcer resembles the "canccrOltS ulcer" of 
scirrhus; the induration varies from n. line to half an inch or more in thick
ne:o .... , and is due to the infiltration of epithelioma.tous material. 

A \'ertical f:rction of an ordinary epithelioma. shows at the upper border 
a. scab, or, if this be detached, a whitish slough-li ke layer, consisting of 

::~~!~ s~1~~;~~~~~~~11~F:,~1\1~~f;~~1!~h~1r:~%f~ r~:1:~.e~cb; ,~:!~~f~11;~1 ·Fi~~1;n;1~1~ 
~1~1~~t~~l~~~:~-~!1: tl~l~:l:'t~1r~:~i~dn:~t~~1t cla~~:~.e~~:ltt 0~~~~~~1~; lT;a~~~~~~;~l~~t= 
striped appearance due to its papillary structure. Squeezing or scraping 
hrini:.,'rl'; out a curdy, yellowish-white mate1·ial, which resembles the comcdones 
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or sebaceous contents of hair-follicles, and which, according to Paget, unlik<' 
u cancer-juice," docs not readily become equably diffused when mixed with 
water. Thii- di:~tiuction is, however, wanting in the ca~c of \·ery s.oft cpithe
liomata. Epithelioma is i1~~ltrated into the tissue in which it occur~, and 
the normal !-'tructut·es can therefore often be traced into the epithcliomatous 
mas:;;. 

Under the micro::;cope, the characteristic structures of epitheliomata are 
found to consist of ( I ) cells, "hich 

F10. :?:12. are nucleated, flnttcn ed,and ::cale-

=~""!!lll"~;iil!":!:l~~ ~=1?y :iJ~~~~1::~cc~l~!i{~h~;1~:)~\~~ 
name of the di!-icasc), from Tfoo 
to rlo (usua lly "Tif;) of an inch 
in diameter, and containing- a fe" 
gnrnules1 and a clear, round or 
oval, well·defiuccl 1n1cle118 (about 
~ of an jnch in diameter), 
which itself contains granule::;, 
but rarely a distinct nucleolus i the 
cells asslune very various forms, 
being sometimes wrinkled, cau· 
date, or elongated, sornet ime:
without nuclei, and sometimes 
fill ed with oily particles, as if from 
fatty degeneration i (2) nuclei, 
free or imbedcled, most abundant 

_ in the most acute cases, ~ometimes 
- like the nuclei seen in the epithe· 

_;. liomatous cells, but somet imes 
Concentric globes of cpithcliom:i.. (GR-ans.) Jarger, with more distinct nucJeoJi , 

and much resembling the nuclei 
of scirrhous or mcdullary cancer (see pages 497 and 500); (3) brood-eell•, or 
cellli contain i n~ nu clei undergoing development into nucleated cells, the suc· 
ces.sivc formr1lion of one cell within another sometimes giving a peculiar 
laminated appearance; and (4) laminated capsules, ne8l$1 or epide1"mic or 
concentric globe.'!, consisting of concentric layers of epithelial scales, con· 
taining in the central space granular or oily matter, celJs, or free nuclei, 
and apparently re~ultiug from a continuation of the proces5 of endogenous 
celJ.formation described as giving a laminated appearance to the ~ impler 
broOll·ccll:i.. These nests or concentric globes are met with in other epider· 
mic format ions, but are better marked in epitheliomatous than in any other 
:structures. 

The cells of epithel ioma above described vary with the nature of the sur· 
face in which the growth occurs; thus, while in the lower lip they resemble 
the cells of ord inary tesse11ated epithelium, in the mucous membrane of' the 
inte~tine they have a. cylindriform appearance. Very rarely, melanoid 
matter is mingled with the epitheliomatous structure, constituting the mela· 
notic form of the disease. 

1Jiagnoxi.s.-The diagnosis of epithelioma from scirrhous and medullary 
cancer may usuall y be made by observing its locality-commonly a mucous 
or muco·cutaneous surface-its frequ ent origin from sources of local irrita· 
t ion, it~ early and wide·spreading ulceration, aud the absence of any ten· 
dency to in volve dist:mt organs, or to produce a cachectic condition. When 
occurring on the fingers, lips, or tongue, epitheliomn may occa~ i onally be mia· 
taken for a chan cre in the same situation . In any case of doubt, the patient 
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:<hould he i-uhmilted to antisyphilitic treatment, the effect of which will 
u:<ually !'uflicr to make the nature of the case apparent. 

Progno.11i.~.-Thc progno:-1is of epitbelioma, when promptly treated, is much 
more farnrablc than in the case of other malignant tumor~. The average 
µ-ain of lifo hy operation is about two years and a half, and :-cwral authC'ntic 
c·:1:"l':i arc on record in which no recurrence of the <lisea~e wn::. ob:-crnd for 
twc·nty or C\"Cll thirty yen rs after excision of the primary ~rowth. The late 
)fr. Collir-:., inclced, went so far as to declare that no recurrence ( in the ca~c 
(if rpithdioma of the lip) was to be anticipated, provided that exci~ion was 
thorough, and that. caui-tics had not previously been u:-.ccl. 

~P1·catme11t.-As a rule, it may be said that glandular <'Omplicatiou, if cx
!en:-ivc, l"hould forbid operation in cases of' epithelioma. J f', however, the 
m·ighboring lymphaticglnnds be enlarged and irritated merely, without. bring 
i11liltratccl, or if" the glands, though infiltrated, can themselvc::; he removed, 
an operation may be proper, though, in such a case, the proguor:i!-1 ~hould 
always be \'Cry guarded. Coostitulional treatment, except such as may be 
required by the general state of the patient, is as usele8s here us in the case 
of cancer i the only hope is in complete extirpation of the cpitheliomatous 
urn;;s; allll this, to be successful, should be done at as early a period as po8:.;ihle. 
The treatmeut may consist of excision, strangulation, or the use of' <'au~tics. 

cx~~~~.~~~~l~·~l~:~:~f~o~1~,r~~~1~~~e~f~1~ge '~~~f~ ~~~~~~11dh:C!~1~a~~the0~<~~~l~:~f~1~!~~ 
cated. The best caustics are probably the potassa cum calcc, rhlorhle of 
zinc, and acid nitrate of mercury. According to Bu!'ch, the use of albline 
lotions, especially a solution of soda, may occasionally eftCct n cure in the 
early stages of the disease. Pillate, of Orleans, recommends the chlorate of 
pota~ium, but there seems to have been some doubt as to the real nature of 
the :dlCction in the ca~cs reported by this surgeon . 

.EJ.·ciJJion is the mode of treatment to be preforred whenever it i:; practica
ble. The incisions should be carried wide of the diseased structure, and may 
be :'O arranged as to allow of the extirpation of any glands that it 1rn\y J)e 
thought. proper to remove. Jn certain situations, ns in the hand or lower 
extremity, the extent of the disease may be so great as to render amputation 
a. better opera,tion tha n s imple excision. 

Stm11g1dalion may occasionally be required, if the locality of' the epithe
liorna he ~uch as to forbid excision, or if the part be so \'ar:.cular as to en use 

Fw. 233. 

foar of hemorrhage. In such a case, the part to be removed may he insu
lated by means of two or more strong ligatures, when it will !·dough, and 
become detached in the course of n. few days, or rernornl mn)· be effocted by 
mean::; of the ela.lftir ligalllre, as recommended by Dittel, of Yirnna; in other 
s.ituations, µs in the tongue, the process introduced b_y C'har:.saignac, and 
known ru5 Ecrasement lintafre, will be preferable. One or more Ccra.~c11rs 
mny be used, the chnin of the instrument being passed, if ucccsf':nry 1 throug-h 
the ba~c of the growth by means of a needle. The screw should be slowly 
worked, and the handle turned not more than once in fifteen seconds. 

Re<:ttl'reut Epithelioma mn.y be treated in the same mauucr as the prinrn.1·y 
gro,\th. 
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Exc1srnN OF Tm10Rs. 

No rules of universal application can be given as to the mode of exci.·fog 
morbid growths. It may be said, however, in general term:-:;, that the inci'.-lion 
(for, in the case of innocent growths, there should usually he but one) ::ihould 
be in the direction of the long axis of the tumor, and should corre:sponrl :l."i 
far as possible with the natural folds of the part. In the ca:se of no1Hnalig
nant tumors, no skin need Uc removed, unless the growth be very large; hut 
if the tumor be malignant, it will usually be necessary to remove a portion 
of the cutaneous investment, whether it be or be not ulcerated, and the 

hwisions in this case may be elliptical (Fig. 23-:l), or in 
~'rn. 234. the form of a double S (Fig. 23.5). <=>- po~~l;ll~c bt~·:~~c?:a~~o~~~1~i1~fit1~~~1~:'\~~0h!~;cN~ ~;~1~~\'~~i~! 

being used in the deeper parts, instead of the cutting ed~c 
of the instrument: when it is neces:Sary to resort to dissection 1 the growth 
should be loosened first at the part at which its main vessels enter, so that 
if these are cut, they they may be secured once for all.' In removing a 
non-malignant growth, the knife should be kept close to the tumor, so as to 
avoid wounding the important structures to which it may be attache<l, but 

if the growth be malignant, the surgeon should keep wide of it, 
~"'10. 235. in all his manipulations, so that no portion may be allowed to 

remain. If possible, a tumor should never be cut into until it 

sS 
is removed: neglect of this precaution may lead to hemorrhag-e 
(for the tumor itself may be very vascular), and if it be a 
malignant growth, particles may e~cape from it, which will act 
as germs in promoting the recurrence of the disease. If the 
tumor be of moderate size, the fir:st incision should be made 
sufficiently free to a11ow rernornl of the whole mass; in the 
case, however, of a very large tumor1 it is well to expose only 
a portion of it at first, enlarging the wound at a later stage of 
the operation when necessnry; the loss of blood will thus be 

less than if the whole incision had been made at the beginning. 
If, when a tumor is exposed, it be found that its deep attachments cannot 

be safely interfered with, the best thing left for the surgeon to do i~ to 
strangulate the base of the growth with strong ligatures, and cut off the 
remainder: no operation, however, should be undertaken, unless it appear 
that the whole tumor can be safely extirpated. 

After the excision of a tumor, the surgeon should carefullr explore with 
his finger the whole surface of the wound, so as to make sure that no portion 
of the growth has been allowed to remain: this is particularly important in 

~t~~!~~~:i~~n~o~1b~i~e~!~!e~l',1~0:~r b~~~t~~hs:dc~:-itl1 ~:~~e~~~~~~ls~~!~~~~~~:~1:\~~~t~ 
a solution of chloride of zinc. The lips of the wound may then be· approxi
mated with a few points of suture and adhesive strips, and lightly drc,.,.ed 
with a strip of lint dipped in olive oi l, or any other simple application that 
may seem appropriate. If the cavity left by the removal of the tumor be 
large, a drainage tube may be introduced, and the part should be supported 
with a compress and bandage, to prevent oozing or accumulation of' pus. 

1 Honcidre advises that thP- cellular tissue around a tumor should be blown up with 
air to facilitate its excision. 
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CIIAPTER XXVII. 

Hl'nGICAL 01:-lEAH£M OF THE SKI X 1 AREOLAR T!S1'H•E, LY .:\U' lLATICH, 
~\CU:)CLES, TENDONS, AND BURS1E. 

D1SEASr~:-:; OF nrn SKIN AND ITS APPENDMtJ~. 

T1rn consideration of the ordinary cutaneous affections, whid1 arc com
monly spoken of as u skin diseases," does not properly come within the scope 
of thL11 work i hut there are certain morbid conditions of the i-k in and it;-; 
appendages which require surg iral manipulations in their treatment, aud 
"hiC'h may, therefore, be here appropriately referred to. 

Verrucm or Warts.-,Varts consist of hypertrophied cutaneous pnpill:c, 
which may project, each papilla by itself, or, as is more usual, cn!o;hcathcd 
by a common inYestment of thick-
clled ::;caly epithelium. They occa- Fw. :?:u;. 
:;ionally attain a considerable size, 
con~tituting some of the so-called 
horns met with in various part:s of 
the body. Anatomically, they be
long to the papillm·y variety of 
tumor. The simple warts" which 
appear upon the hands and face 
come wilhout any apparent cause, 
and often disappear spontaneously. 
In other ca~cs, they remain per
manently, becom ing of a dark 
color, and occasionally fo rming a 
nidus for epitheliomatous forma
tions, ns do sometimes the analo
gous g rowths known as nwles. The 
treatment consists in the applica
tiofi of nitrate of silver in sub
~tauce, nitric or chromic acid, or 
the muriated tincture of iron--or 
in ligation or excision, if the wart 
be pedunculated. " 'arts occa
"ionallv have a moist, muco-cuta
ncous ·covering, and are irritable 
and dispo5cd to bleed; the glyce
rate of tanoic acid will often be 
fou nd a useful application in this 
form of the disease. \Varts not 
unfrequeotly occur upon the muco-
cutaoeouR SUrfaCCS of the anus, 01' Warts around the anus . (A~11rns ,) 
of the genital organs in either sex, 
and in the ]ntter situation are often spoken of as ve11erral 1vcttb1 or vegeta
tion.~: thc.v arc not, howc,·cr , oecessariJy of a vene real origin, but may be 
produced simply by the irritation of' frequent sexual inte rcourse, or may 
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even re:m lt from the :tccumulution of smegma and want of penmnal clean
liness. They arc particularly apt to occur in persons with congenital 
phimosis. The lteutment consists in the application of nitric or chrom ic 
acid, or powdered calomel, or in paring or snipping off the !!l'Owths with n 
sharp knife or sci::;sors, and cauterizing the surface from which they spring. 
'Varts of the generative organs, and occasionally those of the hand, appear 
to be communicable by contact. 

Corns are local indurations and hypertrophies, usually confined to the 
cuticle, but occasionally involving the papilla; of the true Rldn. Corns rc:-;ult 
from intermittent prcs~ure, as from wearing badly-fitting boots, and arc 
chiefly seen on the feet, but occasionally on the hands, kncel"i, elbows, and, 
according to Ilulke, e\•en on the tongue. Harcl Corns arc !-iUch as form 
upou exposed su rfaces, ns on the edge of the foot, and arc consequently dry 
and induratcd, while Soft Corns are such as occur in situations where they 
are kept moist, as between the toes, where they assume a spongy, mu1.:ous 
appmuancc, not unlike the mucoitspalchof'syphilis. Bursware occn:;;ion ally 
developed beneath both varieties of the affection. Roft corns arc usually 
more irritable than the hard, but either may be very painful if inflamed, 
the Papilla1·y Com, which occurs principally on the sole of the foot, causing, 
probably, more acute su ff'ering than any other variety. 

Tbe treatment of hard corns consists in relieving the part from pre~sure 
by the use. of suitable shoes or the application of a perforated plaster, in 
shaving off the surface of the corn and applying the solid stick of nitrate 
of silver to it!S base, or in excising the centre of the indurated part with a 
sharp knife or f:cis:;ors, after the whole has been softened by the use of a 
warm water-drcs::;ing. Soft corns may be dusted with powdered oxide of 
zinc, or touched with nitrate of silver or glacial acetic acid, the toes being 
kept apart by the interposition of scraped lint or raw cotton. Suppuration 
occurring heaealh a coru requires poulticing and the evacuation of the pus 
after shaving clown the part with the point of a sharp lancet. 

Onychia is an affection of the matrix of the nails, of which we may 
recognize t.wo varieties, the simple and the malignant. 

Simple Onychia, or, as it is vulgarly called, "run-around," consists in an 
inflamed cond ition of the matrix of the nail, usually resulting from slight 
injury, and attended with suppuration and loosening of the nail, which be
comes shrivelled and discolored, and is eventually cast off-the new nail 
which forms being commonly thickened and distorted. This aftbction occurs 
chiefly in the hand, and is almost exclusively confined to children. The 
treatment consists in the use of poultices, or water-dressing, until the nail has 
separated. The growth of the new nail may sometimes be adrnntageously 
regulated by the application of an adhesi,-c st rip or a. layer of wax. 

/llalignant Onychia results from injuries occurring to persons in a depre~sed 
constitutional condition, and is usually seen in the thumb or forefi nger, or 
in the great toe, where it sometimes receives the name of toe-nail 1dcer. It 
consist:; in an unhealthy form of ulceration in the matrix of the nail, which 
becomes brown or black, and is thrown off, its place bei ng occupied by fun
gous gran ulations. The disease has little or no tendency to a spontaneous 
cure, and sometimes leads to necrosis of the ungual phalanx. The treatment 
may consist in avulsion of any portion of' the nail which remains, and 
thorough cauterizat ion of the matrix with solid nitrate of silver-a simple 
dressing, such as lime-water, being afterwards applied, while the parts are 
kept wel l supported with str ips of adhesive plaster; or, which J think better, 
in simply trimming the nail to the level of the ul cer, and then applying 



KELOID OR CIIELOID. 513 

powdered nitrate of lend, as advised by Moerloose, Vanzetti 1 and MacCor
mar; the nitrate forms a thick crust, which separates after se,'eral days, 
leaving a hraled, or rapidly healing, surface; the application gives rise to 
::;evcre pain, which la1'ts for several hours, but the treatment is prompt and 
efficient, ancl ha:!\ the great advantage of allowing the preservation of the 
nail. Other plan~ are recommended by various authors: T. Rmith, following 
Abernethy, advises the application of dilute Fowler's solution, while Yan-

F10. 237. Fro. 238. 

Malignantonychia. (DKUITT.) Toc-nailulccr. (L1,;TON.) 

zctti recommends the employment of powdered quicklime, and Babacci the 
application of charcoal and camphor. Syphilitic Onychia has already been 
rcfhrrd to at page -159 i it requires the application of' black or yellow wai'h, 
with the u~e of suitable antilsyphilitic remedies. Am.putalion rnay be re
quired, if nccro::;is occur in a neglected case of onychia maligna. 

Ingrowing Toe-Nail i.s an afl:Cction almost exclusively confined to the 
outer side of' the great toe; it results from wearing narrow shoes, which com
pre~s the foot and cause the soft part of the toe to overlap its nail, giving 
rise to an ulcer which is painful and persistent. A cure may be sometimes 
cffoctcd by dusting the ulcer with oxide of zinc, or interposing a little lint, 
or a strip of adhcsh•e plaster, between the nail and the in named part of the 
toe; hut in many cases it will be necessary to remove a portion, or the whole, 
of the nail. This may be done (the patient being etherized) by thrusting 
one blade of a pair of sharp-pointed scissors beneath the nail up to il;;; root, 
when the whole nail may he divided at a single stroke; the segment to be 
remo\•ed is then grasped with forceps 1 and torn away from the matrix, this 
prore~s being 1·epeated on the other side, if necessary, and the part then 
:'imply drCS-"'Cd with wet lint. A. new nail grows, which i8 usually straight 
and well formed. The shoe must, of course, be so arranged as to free the 
part from prel:isurc. 

Hypertrophy of a Toe-Nail, usually of that of the great toe, i~ occasion
:tlly met with, the Jaminre of the nail becoming distorted, and con~tituting 
a horn-like protuberance which may grow so large as to intcrfore with 
walkin).{. The treatment consists in a\·ulsion of the nail, which operation 
u:;:u:dly cflCcts a permanent cure. 

Keloid or Cheloid (of Alibert) is an affection met with chiefly, if not 
cxt•lu~ivclv, in the ~car~ produced by burns or by wound:;:, and espCcially in 
tho:;:c profluced by flogging, and is to be distinguished from the cliseaRe 
known as; Morphma or the Keloid of Addison (true lreloicl), which occurs in 
healthy skim1, where it produces a scar-like appearance. The former appears 
in the ·sh:.i.pe of !5mall and shining, indurated ele\'ations, of' a dusky red color, 

33 
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which extend, sending out, as it were, claw-like proce:-:sc:-:, nnd arc attC'ndcd 
during their growth by great itching and considerable pain. In their struc
ture they correspond with the Ji.bro-cellular outgrowlli.s described in the la:-;t 
chapter. The Kel01'd of Addison begins as a "white patch or opacity" of 
the skin, surrounded by a zone of redness, gradually spreading and inducing 
contraction of fasciro and tendons, and giving a 14 hide-bound" character to 
the part nffCcted.1 The treatment of either form of kcloid is very unsati:;
factory. Extirpation with the knife has been tried, but the disease almost 
invariably recurs. Dr. Addison derh·ed advantage from the use of iodine, 
both internally and externally, in one case of the variety of the disease 
known by his name. 

Warty Tumors of Cicatriees.-Under the name of Warty Twnol' or Warty 
Ulcer o.f Oicattices, an aftCction somewhat resembling the keloicl of Alibert 
has been described by Cresar Hawkins.2 Some of these warty u1C('l'S are 
nou-malignant, bein$: of a fibro-cellular character, but others are really cpi
theliomata of a papillary form . 1\Then occurring over the anterior surface 
of the tibia, as in the so-called re lVa1'ty Ulce1' of Narjolin," they arc Yery 
often complicated by a carious condition of the bone. The treatment con
sists in excision or amputation, according to the size and locality of the 
affection; the operation, even when the disease is epitheliomatous, often re
sulting in an apparently permanent cure. Reco\'ery may, according to 
Collis, be sometimes obtained in the early stage by the application of bis
muth, 01· of ice. 

Rodent Ulcer. -This affection, which is also known as Jacob'B3 Ulcer, 
is most often seen in the eyelids, cheeks, upper lip, nose, or scalp, but may 
also occur in other parts of the body. It is a disense of late adult lifo, and 
commonly originates in some tubercle or mole, which mn.y have existed for 
many )'ears. It is usually single, at first rounded, but becoming irregular as 
it spreads, with indurated base and edge, and a somewhat abrupt, and but 
slightly elevated border i it very rarely assumes the character of a tumor. 

}~IO. 239 

Rodentulcer. (MACJO!NZl8.) 

The u I cerated surfhccissmooth, 
glossy, and dry, and of a red
dish-yellow color. The pro
gress of the disease, though ex
tremely indolent and chronic, 
is never spontaneously ar
rested, though partial cica
trizalion may sometimes occur. 
The rodent ulcer produces 
frightful ravages, exposing the 
orbit, nasal cavitie::., pharynx, 
or even the brain, and thus 

~;~~t:ttc!he l~~~~it~,lal~~~!~~ 
the affection is strictly main

ta ined to the last, the lymphatics and distant organs never becoming i1l. voh-ed. 
The microscopic characters of the rodent ulcer are, according to Paget, 
Hutchinson, and Golding-Bird, simply those observed in ordinary granula-

1 Addison 1 in ftfed.-CAir. 'l'ransactions1 vol. xxxvii. pp. 27-47. According to J. 
Collins "\Varren 1 of Boston, lbe two forms of keloid CtLnnot he cliHingtd~h~d by their 
anutomicnl features. ' 

~ ~~~aO~~i·~~;;.;,:"p~~l);; 1i;1xZ1~b~E~ ~;!~· Repo1·ts, \'OL iv. PP· 2:l2-:mJ. 
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tion~; Coll i" ch•:;e:s the disease among myeloid or fibro·pla~tic gro"ih~, 
while, on the other hand, Billroth, with :Moore and J. Collins \Varren, who 
have cac:h written excellent monographs upon the subject, look upon it as a 
form of cancer. The treatment consists in complete extirpation, which i;:; 
he;0t acrompli:"hed 1 when po::;::;ible, with the knife. If: however, cxci:-:ion be 
contnt·inclicated by the size or locality of the ulcer, or the age of the 
patient, cau~tic::. may be employed, the Vienna or Canquoin's paste, or 
nitric acid 1 or ncid nitrate of mercury, being respectively preferred, accord· 
ing to the deep or superficial cha racter of the affection. 

Perforating Ulcer of the Foot.- This is a curious affection which appears 
to he le:;s common in this country than in Europe. I ha,·e, however, seen 
two cases of the disease, corl'esponding in every particular with the dcscr ip· 
lions g iven by Hancock, Duplay, and other writers on the subject. The 
affect ion conRists in an intractable form of ulceration, usually occupying 
the anterior part of the sole of the foot, and leading to destructh·c clisor· 

~~~~~~t~~ ~: :~1:uftcil-~~~1~!~~t~o;::s:~! j~!n:~·e ;;1~~~~ !~~e~:1~8 1~~:~1~~t~~~ 
posurc to colcl, when it may be mistaken fo r ordinary frost bite. P oncet 
tuul E~tlanUcr regard it a~ analogous to the anresthctic form of clephant ia~i :-0 
(Lepm mueRthetica), but Duplay and l\Iorat, from di:-0section of nu merous 
specimens and careful study of the literature of the affection, conclude that 
the <li::5et1~e originates in degenerative lesious of the nenes of the part, from 
traumatic or other causes. Fischer, of' Brcslau, and Ravory and Butlin, 
adopt a ~im il nr theory, and the former describes the disea~e its a malignant 
form of' neuro·paralytic ulceration, but a more recent autopsy recordC'd by 
)lichaux has foiled to confi rm this \·iew. Ball and Thibierge have seen per· 
fornt ing ulcers in connection with locomotor ataxia. Engliscll pointR out, 
from a study of 109 cnseR, that the localization of the discn::.c corrc~pondR 
with the position of the bursre mucosre of the sole, and conclude:- that it i~ 
CtUH•ed by n vascular change analogous to the endoarter itis ohlitcrnm1 or 
prolifonmR of Friedlander and Billroth. Perforating ulcer has been not un· 
frequently confounded with t he J.llycetoma, or fungus dif::easc of India (tuber· 
culnr disen~c of the foot, of Hancock). The treatment consi~ts in removing 
the disea~ed bone hy gouging, excision, or, if necessary, amputation 1 nnd in 
endeavoring to improve the nutrition of the limb by the use of galvan i~m, 
frictions, etc. ff the cause of' the nervous or vascular changes in which the 
disca~e originate$ can be disco\·ered, an attempt !'hould of cour!'C be made 
to remedy the evi l so as to prevent a recurrence of' the affection. DuhruC'il 
describe~, under the name of "dorsal disease of the toes/' an inflamed or 
ulcerated condition of adventitious bursre which are formed on the bnck 
of the toe:-: under the influence of pressure. Despres has described a case 
of perforating ulcer of the hand. 

Lupus.-Undcr th is name are commonly included two affections, which 
may he de:::crihecl as L11p1tS Non·exedens, or Simple I AtptM, and [AtptLS Ei·e-
denlf, or Ulcerating !Atpus. 

Lupu .. 'f .J.Yon·r:rrClrns appears as a red pntch on the skin (usually of the 
fo<.'e) , attended with hrnwuy desquamation, and sometimes accompanied with 
indolC'nt tubercles. It rnns a very chronic course, and vroducc~ inconven· 
iencc mC'rely hy the deformity nnd sear.like contraction to which it p: ins 
rise. lt is i.1Sl1Ully ~('en in pcfsons of a scrofu lous diathesis. The treatment 
comd:.:.t~ in the nclm iui ~trati on of tonics, especially of cod·l iver oil 1 with 
arl"Pnic, and in the local u~e of a solu tion of nitrate of s ilver, gr. x-xx to f.~j. 

f.Al)Jtt8 .f.,'xcdcns, Ulcerated l.Al)JllS, or l .Atpous Ulcer, is usually seated on 
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the tip or alre of' the nose, but sometimes on the upper lip, or in olh<'r ~itua
tion:-<1 and i~ chiefly seen in young persons. It begins as one or more rcd
dh:h papules, or tlibcrcles, ,\,hich soon ulcerate and coalesce. The lupuus 
ulcer may be superficial, when it appears as a fougous, warty, ulcerated sur
face, with prominent nodular granulations, which are often :-<cabbed over by 
the drying of the discharge, and are sometimes irritable, though seldom 
disposed to bleed. The ulceration progresses under the scabs, and the afi~c
tion is liable, at anv moment, to assume the deep or phagedcenic form, which 
was known to the Older writers as noli.-m~tangere. The phagedrenic lupous 
ulcer is a very painful affection, attended with great de!'truction of tissue, 
and accompai1ied with a fetid discharge. Under its influence, the greater 
part of the nose may melt away, as it were, in the course of' a few weeks, 

and it is to be observed that, when 
i.~10. 2-IO. the ulcer has reached the level of 

the rest of the face, it may become 
at least temporarily arrested. The 
affection rare I y proves fatal by itself, 
and cicatrization may occur, adding 
to the deformity caused by the dis
ease, by inducing contraction and 
distortion of neighboring parts. The 
microscopicappeamnce.i;oflupus have 
been investigated by several patholo
gists, among whom Essig finds that 
the corium is infiltrated with round 
cells which in some specimens fol
low the track of the vessels and ar
range themselves in heaps around 
them; spindle-shaped and giant cells 
are also found in some cases. Ac-

~~f1~l11:N1t~·~tt;~~~~~~i1~~~s ~~1~~'uJ~~ 
while corpuscles. Lang believes the 
giant cells to TCprescnt an inter-

Phageda:nic lupoll'; ulcer. {D1rn1TT.) mediate stage in the process of de-
generation of the tis.~ues. Fried

lander !ooh upon the noclositics of lupus as true tubercles, but Colomiatti 
considers them essentially distinct. According to Pifford, the superficial or 
simple lupus presents merely an infiltration of round cel ls, while the giant 
cells occur only in the ulcerative va1·iety, and the u cell-heaps" (which 
alone are characteristic of lupus) in those cases which involve the subcuta
neous tissues. The treatment of the superficial form of lupus consists in the 
administration of arsenic and cod-liver oil, and in the local use of a solu
tion of nitrate of silver, diluted tincture of iodine, or dilute citrine oint
ment. Riehl advises the employment, for from half a minute to two 
minutes, of a solution of caustic potassa (one part to two), followed by ap
plications of finely powdered iodoform. The phage<lrenic Yariety of lupus 
requires the application of caustics, or of the actual or electrir cautery, 
together with the constitutional treatment already recommended. Volkmann 
employs em.~ion, or scraping away the diseased tissue with a sharp spoon or 
scoop, and Jlutchin:.on prefel'S this mode of treatment to nny other; Dl'. 
Piffard and l\Ir. Oodlce also employ erasion, but the former supplements it 
with the actual cautery, and the latter, after checking the hemorl'hngc by 
pressure with lint, applies an ointment of iodoform and oil of eucalyptus. 
Squire recommends linear scarification, as in cases of 0 port-wine stain." 
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(~ce C.:hnp. XXIX.) Excision may be r~orted to in certai n ~ i tuations, a::. 
the uppt•r lip or nose, the resulting gap being closed by a plustic operntion, 
if nece:-.sary. Lupu!', complicated with a syphilitic taint, requires the ad
ministration of the iodide of potassium. 

Malignant Diseases of the Skin.-Both cancer nnd epithel iomn mny 
occur primarily in the skin, as was mentioned in speak ing of those affec
tions. The treatment consists in excision, or amputation, according to the 
size and ~itu at ion of the malignant growth. 

Dl l-iEASF.S OF TUE AREOLAR TI::iSVE. 

Cellulitis, or I11fimmnation of the Areolar Tissue may be circumscribed or 
d{ffu.,~ed: in the former case it gives rise to an abscess, and in the latter to 
d~ffuscd sitppttrnlion. 'Vhcn 
depending upon an erysipela- Fm. 241. 
tous taint, it const itutes cel
lu/a,. e,-ysipelas (sec pp. 394, 
~09). 

Elephantiasis Arabum, or 
Arabian ]~ lephantirts i s, may 
be described as a hypertrophy 
of the sk in and subcutaneous 
areolar ti::::;ue. In its strnc
ture it corresponds with the 
fibro-cellular outgrowths de
scribed in Chapter XXVI. 
It is chiefl y seen in the scro
tum, and ' in the lower ex
trem ity, where it constitutes 
the affection known as Bnrba
does leg. Its appearances are 
well shown in the annexed 
cut (Fig. 2-11 ), from a paper 
by Dr. Jsaa.c Smith, .Jr., of 
Fall Ri\'er, Mas~. This form 
of elephuntiasis is closely 
nnalogOUS to the affections Elephantiasis Ar::ibum in the lower extremity; 
known by modem patholo- leg. (S~11T1LJ 
gi!:itS as &lcrema or &lero-
dermn, m; well as to tha t described by Mott nnd Stokes us Pachydamalocele, 
the Eiloidcs of '"' arren, the Dermatolysis of W"i)son, and the J.llolluscwn 
fibroismn of Pollock and Ford. The treatm.ent consists in the use of pressure, 
ligation of the main artery of the part, excision, or amputation, according 
to the cireum!;tanccs of the particular case (see page 480). 

DnmASE8 OF TITE LYM PUATIC Sri;TEM. 

Angeioleucitis or Lymphangeitis (Inflammation of the hymphatic y.,.,./s 
or Ab.'fol'benfa) may occu r as an idiopathic aflCction, as a complication of 
cry::ip<.' las, or as the re~ ult of the irritation produced by n wound, ul cer, or 
locnl iDflamm:ttiou, us in cases of gonorrhrea. I ts occurrf'nce is usually pre-
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ceded ornccompaniecl by marked constitutional disturbance, rigors, and fobrile 
reaction. If the inflamed lymphatics be superficial, their cour:::e will be 
marked by a number of fine lines, which soon coalesce into a band about an 
inch wide: of a i1frid red color, running from the point at which the di:.;ea;0e 
originate; to or beyond the nearest lymphatic glands, which are always 
them;0:clns inflamed. The line of the absorbeDts is somewhat doughy, and 
nnt verr tender, and the limb is usually swollen and often erythematou::;. ]f 
the infl3.mmatiou affect only the deep lymphatics, the affection of the glands 
may alone he perceptible. Resolution usually occur8 in the C'ourse of a week 
or ten day::;, though suppuration often takes place in the glands, and i'omc
timcs in the lymphatics themselves; the prognosis is favorable, though death 
may occur from the supervention of erysipelas, pyromin, or diffuse ccllulitis. 
The only di::;ease with which angeioleucitis is likely to be confounded is 

{1~tl~,~~tii:~;~~~.11~ff~~:f~~ it:a~ ~:s~~s~~~~.u~~~dc~~res0~~e~~~~fi:!~~o~~\~1:~~ ;i~d 
knotty sensation to the touch. The loool treatment consists in the application 
of nitrate of silver along the line of inflamed lymphatics, so as to blacken 
without blistering the skin; the limb ma.y then be wrapped in carded cotton. 
Should suppuration threaten, poultices may be employed, and pus evacuated 
by early incisions. The constitutional treatment consists in the use of saline 
diaphoretie.s and anodynes, with or without stimulants, according to the 
general condition of the patient. If erysipelas occur, the tinct. ferri chloridi 
may be given in combination with the liq. ammouii acetatis. 

Adenitis, or Inflammation of the Lipnphatic Glands, always accompanies 
angcioleucitis, but may also occur independently, as the result of transmitted 
irritation (as in sympathetic bubo), or of the absorption of morbid matter 
(as after poisoned wounds, or in chancroidal bubo), or as the result of direct 
violence, or of over-exertion in walking or otherwise. The so-called bubon 
d'emblee i.s, as already mentioned {p. -147), an instance of this form of adenitis. 
The symptoms of adcnitis arc those of circumscribed, deep-seated infi::unma
tion in general, termiuating sometimes in resolution, but more often in sup· 
puration, or in chron ic induration and hypertrophy. The lteatment consists 
in the use of blisters, nitrate of silver, or tincture of iodine, appl ied around 
but not over the inflamed gland, with poultices and early incisions if suppu
n.t.t ion ensue, together with the administration of anodyne diaphorctics during 
the acute stage, and tonics, such as cod-liver oil and iron, especially in the 
form of the iodide, when the afICction assumes a chronic form . 

The lymphatic glands are affected in Tl.lberctllosi.!i, in &rofllla, aucl in 
Syphilis, and are frequently the seat of various morbid growths, particularly 
the adenoid, and those of a malignant nature. The treatment appropriate tO 
these variom; eonditions has already been described in the chapters on the 
several affections referred to. 

Varicose Lymphatics ; Lymphangeiomata.-A dilated or varicose condi
tion of the lymphatic vessels has been occasionnlly met with, and may form 
a troublesome complication in cases of Arabian Elephantiasis, when, accord
ing to ~fonson , the lymphatic fluid contains filarire. By i-;pontaneou:.; rup· 
tu re, or accidental wound, a fistu lous opening may be formed, through which 
the lymphatic fluid escapes, constituting the disease known us l.JYmphol'rhrea. 
The treatment consists in the npp1ication of caustic, and in the Ui'C of pre~:".ure . 



TUMORS IN MUSCLE. 519 

J)JsEAS1i:..~ OF M USCLES AND T ENDONS. 

Myositis , or Injla111111ation of the rntt.sctdar tissue, may occur as a primary 
affection, us the result of injury, etc., or may be secondary, depeucling upon 
various lc:"iuul-! of other structures, especially of the bones and joints. Its 
,11ymptom.-t and frcalment have already been sufficiently considered in the 
chapter:5 011 Inflammation in general. 

Fatty Degeneration of muscle is a not infrequent sequence of inflamma
t ion of the mui;cular ti~sue, conjoined with long di!')use, and may probably 
in some cases be dependent on the Jatter cause alone. In some cases, to 
which the nnrnc of interstitial fatty degeneration has been given, the striated 
character of the muscular fibre is still preserved, the connect ing tissue alone 
being rcpJaced by oily matter; in other cases the change is more complete, 
the whole muscle being converted into a fatty and granular mass (nec1·obiotic 
ot· infrin.'{ic fatty degenemtion). The latter condition appears to depend upon 
mol'e complete disuse of the muscle than the interstitial form, and is proba
bly incurnble. The treatment of the milder cases consists in endeavoring to 
re:-;torc, ot· at least maintain, the nutrition of the part1 by passive exercise, 
friction!'!, etc. 

Rigid Contraction of Muscles.-Another consequence of muscular inftam
mntion1 e:-;peria lly in persons of a gouty or rheumatic tendency1 is rigid con
tractilm of' the affected muscle, giving rise to deformity, and often attended 
with much pain. This is most often seen in the sterno-cleido-mastoid and 
i-plcnius muscles, the rigid contraction of which causes the affection known 
a:; xtiJT or w1·y-11eck. The pelvic muscles also often become contracted as a 
con:-;equence of hip disease. Rigid muscuh1r contraction may likewise result 
from mere disuse, from Jong-continued spasm, and from paralysis of opposing 
muscle:". Examples of the two latter conditions are seen in cases of club
foot. \Vhen rigid contraction persists for a Jong time, it is accompanied by 
altopliy and mmally by fatty degeneration of the muscu lar tissue. 

The trcatm.e11t of the inflammatory form of the aflbction consists in the use 
of' i'itimu lali ng embrocations, and the administration of' anodynes, colchicum1 
iodide of potaslSium, etc. ; while the more permanent cases require the use of 
elast ic extension, or cliY ision of the contracted muscle 0 1· its tendon. (See 
Ottlwpwdic Surgery.) Ricord and others have described a peculiar form of 
mu:scular contract ion which is dependent upon syphilis ; it is chiefly seen in 
the biceps, and yields readily to the administration of iodide of potassium. 

Ossification of Muscle is a rare affection, of which cases ha\•e been recorded 
by Abernethy and H awkins, and which apparently depends on the coinci
<lence of muscular inflammation with a tendency to excessive bony deposit. 
~Iiinchmeycr gh·es this affection the name of progressive ossifying myosilis; 

~~~· ~~~c~l~~i~~te~~n~~~i;~~~l~~~~~~t~,?~1~~~e.be1~n~~ ~~~~f~ytl~~c~~:~l:ie~e~~ 
lhe development of umnerous exostoses, as in a remarkable case recorded by 
Dr. Hutchin!5on, of this city. The treatment consists in the repeated applica
cation of blisters, with the internal use of colchicum, iodide of potassium, etc. 

Tumors in Muscle.- Various forms of tumor occur in muscular tissue, the 
mo:-;t important being of the cancerous, fibrous, cystic, and vascu lar varieties. 
Ca1tila<rinous and osi;eous tu mors are also met with, but are comparatively 
rnrc. fiydatids are occusionally fouud in muscle. The treatment of these 
rnriou:; affoctions is to be conducted on ordinary surgical principles. Excision 
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mmally presents no particular difficulties, and, except in the cases of malig
nant tumor, may be expected to effect a permanent c~1re. For th~ cam:erous 
tumors, unless the case be seen at a very early per10d, amputation ( 1f the 
tumot· be suitably situated) offers a better chance than excision, and should 
in most iustanceS be preferred. If, however, the ca~e be seen at a very early 
stage, an attempt should be made to preserve the limb, by extirpating the 
tumor with a wide margin of healthy tissue. If practicable, the plan f:ug
gested by TeevaD might be adopted, of dissecting out the entire muscle in 
which the malignant growth was seated. 

Tenosynovitis, or .lnflarmnation of Tendons and thefr Sheaths or Thee<£ 
( Thecitis), occurs as the result of injury, as well as in cases of gout or l·heu
matism. This disease, which has been well studied by Ilopkins, is charac
terized by the appearance of a tender, puffy swe1ling in the cour:;e of the 
affected tendon, with a. peculiar sensation of fine crnclding or dry crepitation, 
be:;t marked when the d isease has become chronic. The trealnu.:nt <:onsists 
in rest, with the use of iodine, stimulating embrocations, or blisters. 

Paronychia or W hitlow (Panw·is) consists in iufl:.unmation of the flexor 
tendons and sheaths of the fingers. In the mildest form of the disease, the 
theca is but slightly, if at all, involved, the inflammation being chiefly con
fined to the dense subcutaneous t issue of the pulp of the finger, being, in 
fact, a mere digital abscess. In the true paronychia, or tendinous whitlow, 
the theca is principally affected, suppuration often extending in the course 

of the tendon beneatb the palruar fascia 
.F10 242. (giving Tise to palmar abdcess), or even 

to the forearm, involving, perhaps, the 
remaining fingers, and causing exten
sive destruction of parts by sloughing. 
In the worst form of the disease, or 
felon, the phnlangeal periosteum is in
volved, often leading to necrosis and 
exfo1iation of considerable port ions of 
bone, with destruction of neighbori ng 
articulations. The disensc commonly 
originates from some slight puncture 

Felon. (L1sTos.) or other injury to the extremity of the 

vnriably, confined to the pnlmar sur~~~r, P~~~~~·clJ\8i~a~~~~~~on~'l,~Y ~o:c~~~ 
as an epidemic, without being traceable to any traumatic cause, and is be
lieved by Erichsen to be uniformly of an erysipclatous nature. The symp
toms are tho~e of deep-seated inflammation, with intense throbbing pain and 
tenderness, much aggravated by the depending position

1
and with considerable 

consti~utional distur?anc.e. Though suppuration may occur pretty early in 
the disease, fluctuation 1s not very apparent, on account of the density of 
the intervening tissues. Gangrene is occasionally, but rarely, met with: 

The trea~menl consists !n the appl ication of leeches, followed by poultices, 
or by soakmg the hand m water as hot as can be bome, together with the 
internal admin istration of laxatives and anodyne diaphoretics. If relief do 
not follow in the course of twenty-four hours, a deep incision should be made 
on one or both sides of the affected phalanx, so as to rcl ie\'C ten~ion and 
evacuate any pus that may be present. The incision shou ld not be made in 
the centre of. the finger, lest the sheath be opened, when the tendon would 
almost ccrtamll slo~1gl~ ;. nor too far towards. the side, lest the digital artery 

~~ th~~~~~i~c11;t \\f ~~~l~~~:.s;1~~ 1~:~~ 1~u~~l~~t~,ehf~·~~~ )~~~~l~c~~~~~i~\~a~·1~1:~~ s~ i;:a~~: 
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the completion of the operation. If suppuration extend along the sheath of 
the tendon towards the palm, the surgeon must fo1low it up with free incision::, 
repeated aR often as nece::Eary. The strength of the patient mu$t be 1 at the 
same time, sustained by the administration of tonics, concentrated food, and 
~timulu..;: . If neer~is occur, the sequestra must he extracted as soon as thev 
are loosened-partial or complete amputation of a finger being orcasionall)r 
required, though exci~ion of the phalangeal articulations nrny somdime::; be 
advantageously substituted. By unremitting care and attention on the part 
of the surgeon, a hand may often be preserved which will prove quite useful, 
though somewhat st iff and deformed; but occasionally the destructive process 
continues in i-p ite of treatment, involving the wrist, and cveutually requiring 
removttl of the limb. During the whole after-treatment of a whitlow the 
hand should be supported on a broad splint, to keep the parts a.t rest and 
prevent contraction of the fingers. 

Home.• surgeons endeavor to abort whitlow by the application of blisters, 
linclure of iodine, :spirit of camphor, or nitrate of silver; the plan may occa
sionally succeed, but, if it fail, cannot but aggravate the affection. 

Ganglion.-A gnnglion is a synovial cyst, developed in connection with 
the sheath of a tendon. Erichsen distinguishes t.wo varietic::;, the simple 
ganglion, which i~ found on the 
ten<linuus sheath, and the com- }' •<L 2-13. 
pound ganglion, which consists 
of a dilatation of the sheath 
it::elf,and which often involves 
several adjaceotteudons. Gan
glia vary in size from it third 
of au inch to two or more inches 
in diameter, that of the sim-
ple ganglion rarely exceedi ng- 1 

three-fourths of nu inch. Their 
shape is round oroval,and they 
contain a clea.r fluid, varying 
in consistence from that of se
rum to that of honey, mingled 
sometimes with irregularly
shaped melon-seed-like bodies, 
which have been receDtly 
studied by Beatson; these are 
formed of a compact, Jibri
nous substance, and appear to 
have originated from floating 
m:lS::!ed of fibrin, due to pre- Compound ganglion. (Jo"rom :l patient in the Episcopal 
vious inflammation, or to have Hospital.) 

become r-.eparnted from the 
liniug wall of the sheath, which is itself often fringed and vascular. 0'l~glia 
occur chiefly in counect ion with the extensor tendons on the hack of the 
hand or wri.st

1 
or on the dorsum of the foot, though they ar~ also i;;een in. the 

palm, extending beneath the annular ligament, or on. the s1cle o~· i;;ole of t~1e 
foot. They occasion

1 
in some cases, a good deal of pam by prc:osrng on ad.1a

ccnt nenc~, and sometimes interfere considerably wit.h the motion of ~he 
tendon:3 on which they arc seated. The pre.-sencc of the rnclon-sccd-hke 
boclic::; may ho recognized by the oceurreoce of a peculiar grati~g or crenk
in~ l'Ound on manipulation. The treatment of the smaller ganglia may con
l".i-::t in ruptur(' by forcible compression with the thumbs, or hy a sudden 
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blow, as with n book; or in puncture, and subsequent compre::s ion. If these 
meun~ fa il , the interior of the cyst may be scar ified, after puncture, with thc> 
point of a knifo; or iodine mny be injected; or a seton Cl"tablishecl. Exci
sion i~ attended with some risk--d iffuse inflammation occa~ionnlly ensuing 
-aml ~hould therefore be employed with hesitat ion. For the larger ganglia, 
and especially those beneath the annular ligament of the wrist, repeated 
bli~ter:; may be employed, in hope of inducing consol idation ; or recourse 
may be had to iodine injettion, or to the seton. Division of the annula r 
lig::unent was recommended by Prof.Byrne, and has been buccc&fu lly resorted 
to by Dr. Copeland, of Virginia. If suppuration occu r, the cyst must be 
openeJ, the melon-bee<l-like bodies evacuated, if there be any prc:sent, and 
the wound allowed to heal by granul ation. Excision may be required if 
the ganglion be of large size and with semi-solid contents. 

DrsEASEf5 OF BuRsA.:. 

Rvuovi:ll burs~c cxiot normally in certain situations, and ma y be advcnti
tiOliSly developed by continued f'r iction or pressure in other loCalities. The 
most important bt11':ite, in a surgical point of view, a re that hctwecn the hyoid 
bone and thyroid cartilage, and those over the acrom ion, the condyles of the 
humcru1'1, the olecranon, the btyloid processes of the rad ius and ulna, the tuber 
ischii , the trorhanter major, the anterior superior spinous process of the ilium, 
the patella, the femoral condyles, the tuberosity of' the tibia, the malleoli, 
the heel, and the heads of the fir:5t and last metatarsal bones. Burs::c are 
also met with beneath the deltoid and glu teus maxinrns, hetween the point 
of the ~capula and the edge of the latissimus dor/"\i, and in the popliteal !'lpace. 

Bursitis, or Acute Inflammation of a Synot'ial Bun:m, is mo::;t frequently 
seen in the_ burs<£ patella:, con1'titut ing a variety of the disease ord inarily 
known as" llousemaid's ](nee/' from the fact that women who constantly 

l•'rn.244. 
kneel in scrubbing are peculiarly exposed to the 
affection. Similarly the enlargement of the hursa 
over the oleeranon is known us u 11/iner's Elbow," 
~ \ cu te inflammation of a bur::;a is attended with 
much pain and considerable consti tutional dis
turbance. The swelling is superficial , and in the 
l'~Seo~'th e bursa. patella! abo1·e the bone-adiagnos
t1c pomt of some importance, as in inflammation 
ofthejo_int the patella is fl oated up by the articu
lar effl.1:s1on. The treatment consists in theenforce
mcnt of rest, with the application of a su itable 
splint, a few leeches perhaps, evaporating lotions 
-or poultices and warm fomentations, if more 
agreeable to the patient-together with the ad
ministration of anodyne :rnd sedative diapho
reti~. If suppuration occur , a free and early 
opening must be m~ule, and the case treated as 
one of ab:5cess. If the incision be delayed, the 
pus may diffuse itself somewhat widely around 
the part, necessitating numerous cou1l ter-open
inw-. Caries of the patella is an occasional sequence 
of housemaid 's knee, requiring the use of the 
gouge to remove the diseased bone. Sloughfog of 

the bur.'l<l may likC'wiHe sometimes occur, leaving a l:ugc ul cer which slowly 
heals hy granul ation . 
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Simple Enlargement or Dropsy of a Bursa (Hygroma) may result from 
:-<uhucutl' inflammation, or simply from long-continued pre:s:·mre. Thi:-; cnn
dition in the bur~a patellm constitutes the true hou~emaid's knee, and snme
tinW:" cau,.;c:-i considerable inconvenience by the bulk of the swelling. The 
fluid in these enlarged bursrc may be of the ordinary synovial char:lcter, or 
may he or a darker hue, containing cholestearine and di:sintegratcd blood, 
when it i:-; not unfrcquently mixed with Dumerous rice-like or melon-sccd
::-haped bodie~ 1:mch aH have been described as occurring ill compound ganglia, 
and which appenr to consi::t of imperfectly developed connective tb:me, 
formed orii:rinall y upon the lining wall of the bursa, and sub:sequently sepa
rated b_v the friction and constant motion to which the part is :-;u\~jeC"ted. 

FIG. 245. 

Formation ofscton with troc~r:i.nd canula. (E~1Cll'i.EN J 

Vire how and others have observed intra-bursa I bm1ds, attached hr both cndR 
to the wall of' the tumor. The treatment consists in the applieai.ion of dis
cutienb, !-iUC"h as iodine or blisters; or in tapping, followed by the injection 
of iodine; or by the establishment of a seton -the thread being p:tl"l"Cd 
through the canula as in Fig. 245. If the bursa contaiu:s the rice-like bodies 
above referred to, they must be evacuated through a tolerably free inci:-ion, 
when the selon may be pns.sed as before. 

Solid Enlargement of a Bursa is caused by the gradual deposit of organ
ized lymph in the interior of the sac, previously filled with fluid, until the 
whoJe or nearly the whole of the cavity is obliterated. A bu1·sn, when cut 
open under these circu mstances, presents a laminated appcar:rnce, such a!<. is 
::een in a. partia lly consolidated nneurism. In some cases, according to 
Erichsen, the tumor is ~:;olid from the first, fibroid rnaltcr being prinrnrily 
deposited in the bur~a. The treatment cornsists in the use of sorbcfocient 
remedies, or, if these fail, in excision-taking care not to injure any neigh· 
boring articulation, and, in the case of the bursa patell[C, not to open the 
deep fascia which is attached to that bone, lest the structure~ of the ham 
should become involved in suppuration. Annandale has recorded a remark
able ca~e of bony tumor occupying the situation of the bur~a patellm. 

Bunion.-The term bunion is appl ied to an enlarged bur:::a occurring in 
any part of the foot, the most usual seat of the affection being nt the side of', 
or below, the metatnr:<nl joint of the g reat toe. BunionR appear to be caused 
by dit'tortion of the foot from wearing narrow-soled and high-heeled ~hoeR, 
by which the weight of the body is thrown forward~, wh ile the toeR are 
crowdecl together. The distortion consists in the great toe b~ing thrust out
ward;;;, by which means its metatarsal joint becomes prominent-a large corn 
m1ually forming over the projection, and either the normal bursa of the 
part, or onC' adventit iously developed, becoming enlarged and painful. The 
bunion is liable to repeated attacks of inflammation, and suppuration mny 
oecur, IPading perhap:'! to the formation of a fistulou:s ulcer, n.ccompanied by 
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a carious condition of the bone an<l disorganization of the joint, con:;tituting 
a form of the "pC'rforating ulcer of the foot 11 of French writers. (f-;ec p. ;)].).) 
The tteatment consil-!ts in the use of poultices or fomentation~} followed by 
the application of nitrate of silYer, to subdue inffammation1 together with 
means ndapt('d to restore the toe to its proper place. This mar be bei-t accom-

plished by the use of Bigg's. apparall" (the action 
J.'w. 2·Hi. of which mny be seen from Pig. 2.JG l; or, in more 

~everc cases
1 

by dividing subcutaneously the exter
nal lateral ligament of the metattu·~o-phalangcal 
joint, or the tendons of the adductor or ff ex or brevis 
pollicis. In mild cases, it may be sufficient to pro
tect the part by the application of two or three 
thicknesses of soap plaster, cut into a horse$.hoe 

1 
form, as recommended by Brodie, and by the adap
tation of a loose and well-fitting shoe. If the bunion 
c·ontains fluid, and is uninflamed, attempts to pro~ 
mote absorption may be made by applying au 
ointment of the red iodide of mercury (gr. x-5j), 
which is high1y recommended by T. Rmith. If this 
fail, subcutaneous puncture and discis:.;ion of the 
:-;ac1 followed by the external use of iodine, may be 
tried, and is, according to Gross, as :--atisfactory as, 
while it is certainly a safer method than, excIBion or 

Apparatus for lhc lrcatmcnt incision with cauterization. If suppuration occuri 
or bunion. the bunion must be opened and treated as an absce._-.s. 

If caries and articular disorganization follow, am
putation through the metatarsal bone may be required, and will, I think, in 
this position, usually be preferable to excision either of the joint or of the 
head of the metatarsal bone-though the former operation ha~ been per
formed with good results by Kmmer, Pancoast, a11d otherti, and the latter 
by several surgeonsi i11cluding Rueter, Hamilton, Gay, of Buffalo, and A. 
Rosel who recommends the operation even in cases of simple co11traction 
without caries (hallux valgu::J). 

CHAPTER XXVIII. 

8UHG!C.~L DJAEASES OF Tl!E NERVOUS SYHTE)L 

Tm~ rlffectious of the nervous system which specially demand attention 
from the surgeon, are Neuritis, Neuroma, Neuralgia, and Tetanus. 

N.ELUITIS. 

Neuritis, or inflammation of a. nerve, may occur as a consequence of rheu· 
matism, etc., from exposure to cold, or from wounds or other injuries. The 
chief symptoms are paiui extending downwards in the course of distribution 
of the nen'C and aggravated by pressure, with general febrile disturbance. 
The line of the nerve is sometimes reddened and swollen, and there may be 
Rpa~modic jerking of the mu~cles of the part, with various ref.lex phenomena 
manifC~tecl in other portions of the body. The pathological appearances 
are swelling a11<l increased yascularity of the neurilemma, with softening of 
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the ncn·c strncturr it~elf. The treatment, in the acute i,tage, conshib in the 
u~c of Iota! tleplC"tion, with the application of icl', Ol' of anodyne and emol
lient fomentation,:;, a~ mo:;t agreeable to the patient, togethcl' ;vith laxati,·e:s 
and diaphorctic~, if there be much fever. The aff~ctcd part should be kept 
in a state of absolute rest, and hypodermic injections of morphia, with or 
without atropia, may be employed if the pain i:; Yery inteul'c. Colchicum 
may be u:-:ecl in cases of rheumatic origin, and iodide of potm:.rium, quinia, 
etc., with counter-irritation, in those of n subacute or chronic character. 

NEuRmIA. 

Neuromata arc tumors developed on or between the fascieuli of a ucrvc. 
They nre usunlly fibro us tumors, though a few appear to belong to the fibro
celluln r variety, a few also containing cysts. Billroth and other modern 
pathologists divide neuromata lnto the trne and false, the latter being the 
fibrous or fibro-cellular growths commonly found in connection with the 
nerve15, while the former, or true neuro- · 
mata, are "composed entirely of nerve Frn. 247. 
filaments, especially of those with double 
contours; they appear to come only on 
nerves, and are very rare." Billroth is 
dh•poi;:ecl to regard fhc "amyaline neuro
mata" of Virchow as really false neuro
mnta, or, in other word~, as fibrous tumors. 

Neuromata nre almost exclusively con
fined to the nerves of the cerebro-Spinal 
~vstem,1 are most common in the male sex, 
a·ncl grow slowly, sometimes attaining a 
very large size; they arc commonly mul
tiple, not less thnn 1200 sometime~ co
existing, accord ing to R. \V. Rmith, in 
the same patient. A ururoma is movable 
tramwersely, but not longitudinally, on 
the nerve upon which it is developed. 
Neuromata ma.y ari~c spontaneously, or 
ns tho result of injury; they may occur in tho continuity of n. nerve, or ::ct 
its cut extremity, as is ::;een in stumps after amputation (::.cc page 107). 
They are often, hut not always, painful, the pain being Ul'ually of a parox
y:-;111111 character, nnd s.ometimcs excited only by prc~~urc. In idiopathic 
neuroma the pain is referred almost exclusively to the peripheral distribu
tion of the nenre, but in traumatic cases i~ frequently folt in other parts, as 
a reflex phenomenon. \Vhen present in ver~· large numbPrs, ncur.omat:~ are, 
fortunately, usually painless. The paii~ful :mbcutcmeou.'f tubet~le J!'I ~eheved 
by many writers to be a "true neuroma" (see page 489). It is adv1:;ed by 
Brown-Atquarcl that, in examining a neuroma, the nerve should be firmly 
eomprc:-:secl above the tumor, so as to diminish the pain causetl by the neces
l:inry manipulations. The treatment consi:;;ts in cxtirpntion of the tumor, 
which i;:houlcl, if pos~ible, be dissected from the nerve without didding the 
latter; if this cnnnot be clone, Notta's plan might be followed, nnd the cut 
ends of thr nen·e approximated by means of a. suture (see pngc 209). For 
the trc:ttment of neuromata. in stumps, see page 107. In cases of multiple 

1 The cc 1.le'\iforrn ncuromn/' however (n nnme g:h·cn by Yerneuil} 1 hus been found 
in the solar plcxu11. 
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ucuromata, operative interference can seldom be justifiable, but under l"t1Ch 

circumstance~ a trial may be given to electro-puncture, or the hypodermic 
w~e of morphia may be resorted to as a palliative measure. Prof. Kosin:-oky, 
a German i;urgeon, and Drs. Duhring :rnd Maury, of this city, hnve, how
CYCI\ reported remarkable cases of multiple painful ncuromata uf the ~kin, 
in which kmporary relief was afforded by excision of the nerves of the 
:lffocted part:-. 

NEURALGrA. 

Neuralgia. i~ :111 affection of the nervous system, chnractcrizcd by inten;.;e 
pain of a paroxysmal form, usually referred to the cour:;e of particular 
nen·es. Any discussion as to the nature and pathology of neuralgia. in gen
eral would be out of place in a work such as this, and I shall therefore 
consider merely those forms of' the disease which come particularly under 
the notice of the surgeon. Neuralgia occurs usually in per:;ons who are 
debilitated, :lnd is predisposed to by various depressiug causes, such as ex
posure to miasmatic influence, etc. It frequently coexists with hysteria, 
and not seldom with anremia. It may be excited by some source of local 
irritation, a~ a decayed tooth, piece of necrosed bone, or exostosis, or may 
be a reflex phenomenon from irritation of another part, as in the toothache 
of pregnancy. The pain of neuralgia may follow accurately the course and 
distribution of a nerve, or may be felt over a considera.blc extent of surface, 
or in particular organs, such· as the breasts, testes, or articulations-as in 
the cases of so-called "hysterical knee-joint." The pain may begin sud
denly, or may come on gradually, and is, in different casefl., of" eve1·y variety 
of character and intensity; it is always paroxysmal, and often absolutely 
intermittent, and is uniformly aggravated by the supervention of any aclcli
tional source of depression. There are almost always tender spots (points 
douloureu.-i;) in the course of the affected nerve, particularly where it pene
tratrs a fascia, or emerges from a bony canal, and very constantly there is 
tenderne:;:-3 over the spinous processes of those vertebrre which correspond to 
the part of' the Rp innl cord whence the nerve originates. Another pecu
liarity of ncurnlgic pain is that it is almost always unilateral. Neuralgia 
is sometime8 accompanjcd with spasm of the muscles supplied by the affected 
nerve; in other cnses the surface becomes red, hot, and even sl ightly swollen, 
and there i~ often an increased secretion from neighboring glands, as the 
~alivary or lachrymal. Though any part of the body may be affected by 
neuralgia, its most frequent seats are the branches of the fifth pnir of cere
bral nen·c::-, and the great sciatic: in the former situution it constitutes the 
di~ea:oe known as "tic douloureux." 

The diagnosi."f is usually sufficiently easy: from inflammatory pain, neu
ralght may be distinguished by its paroxysmal character, by the absence of 
fe\'CI\ by the superficial nature of the pain (often accompanied with marked 
cutaneous hypcr::csthesia), and by its being relieved rather than aggravated 
by pres:sure; if, howe\·er, as sometimes happen~. neuralgia coexi~t with 
deep-seated inflammation, it may be extremely difficult to decide how much 
of the pain folt is to be attributed to one, and how much to the other affec
tion. In ca~c:o of neuralgia aftbcting the joints, the diagnosis may be ar:.sisted 
by remembering that Ol'ganic disease cannot long exist in an articulation 
without cau~ing deformity or other physical alteration. The 2n·o,q110.~is of 
neuralgia, as rcgitrd~ life, is usually fa.vontble; the disease, howevc>r, is 
often very intractttble, and may cause so mu ch suffer ing as to render exist-
euc'e almost im;upportn.ble. · 

The l!'cttlmcnt must he both gencrnl :u1d local. As the disease is almost 
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always necompanil•fl hy debility, tonics are usuaJJy r C(tllil'(.'(I: hav ing fir:--l 
c:lcare<l out the howcl~ by means of a cathartic, the surgeon may bci:6n at 
once the u:-;e of quinia, in doses of four gra in::: , three or four time:-; a day; 
thi~ drug-, though particularly sen ·iceable in cw;;es of malarial origin, i:-; 
adapted to all Cl\!-'.Ci-i of neuralg ia in which the paroxy:;mal element i:-> marked . 
• \.r::'enie is ~mothe r remedy of g reat value, and may be gh·en in the form of 

:~:~:~~~~~'~at:~~~' ·a~~ ~~l:i·~~~=~:s :~I ~i~~n ~nl1~~a!~S;~~ti~~11;;~·~~c ~~~~\>:~cl a;.~ 
complicated with hysteria. Advantage may often be deri\·cd from sea
bathing, or from the systematic employment of electri city, the cold douche, 
etc. Jn case:-; in which there is nocturnal exacerbation, the iodide of potas
sium i:-1 found a va luable remedy. The local treatment cont'ish; in the appli
cation of sedat ives or counter-irritants, and, in certain casC's, in excision of 
a portion of' the affCcted nerve. Chloroform and aconite liniment~, and the 
vcmtria ointment, arc among the most useful appl ications, but the hypoder
mic injection of morphia is unquestionably t he mo~t powerful means we 

~~~:f~,;o~~ft~~~~0\~~~~ b:t~~::t~t 1~~~f~e~r~1~~ tlJ!~lit~n 6l~~~11~ :~~~~~~~ci°t1~t\~~ 
courde of three or four hours if the pain is not relie\·ecl. .Adrnntagc may 
be sometimes derived from the simultaneous administration, by the hypo
dermic method, of morphia and atropia. A quarter of a grain of the for
mer with a thirtieth of n g rain of the latter may be used, great cure bein~ 
cxerci~ed lest a po i~onou s effect be indu ced. Chloloform, carbolic add, and 
nitrate of silver have also been employed hypo<le rmical ly with ~Hkantage 
in !l-ome cases. 
E.rci.~ion of a Portion ~f t!te Aff'ected J..Yerve has been nol unfrequcntly prac

tised in cas('S of neu ralgia affecting braucl1 es of the fifth pair, and occa::.ion
ally with the happiest results. In many ca!':es, however, the relief hns proycd 
but temporary, the pain recurring afLer an intcrvnl of a few weeks or mouths 
in the same or another branch. The Infta-orbital and ~Ienirt.l Ncn•es may be 
reached by simply cutting down at their points of ex it from the infra-orbital 
or mental forami1in1 the nerves being then isolated and n portion cxci~ed . 
Lasa lle advises that the infra-orbital nerve shou1d he sought for in the orbital 
cav ity iti-clf. The I11ferio1· Denial Nerve may be rl'a ched by rni~ing a scmi
lunar flap from over the rnmus of the lower jn.w, and l'Xposing the dC'ntal 
canal by means of a trephine; the nerve is then pi rked up with a hlunt 
hook or director, and a portion of it exc i~cd. Prof. Gro~s has, by repeated 
applications of the trephine, succeeded in expo~ing and remm•ing the whole 
extent of the nen ·e, from its entrance into the iuforior dental canal to its 
exit at the chin-the portions of nerve thus cxsected rnrying in length, in 
diHCrcnt ca5ies, from two nnd a half to three inches, and the operation hn\' ing 
been apparently fc1llowed by the best result i;:. Para.vicini, l\lo:-etig-l\Ioorh(lf: 
Michel, and Terri lion, recommend au intra-buccal section of the nerve, which, 
however, appear:.; to me more difficult and le$ satisfactory than the ordinary 
mode of procedure. Dr. A . Brown effected a cure in one cnse by thrusting 

• a hot steel wire into the mental foramen, so as to destroy the nerve. The 
bucrrd btanch nf' the inferior maxillary nene has been <livided from without 
hy :i\lichcl, Letie,·ant , and Yalctte, and from within by Xelnton ancl Pa11as. 
The S11pcrior Jlfo .rillar.11 J.Y('1Te may be reached, close to tlw for:uncn rotun
dum, by means of a Y -shnped or simple curved incii;:ion, both walls of the 
antrum hcing cut away with the trcphine1 and the lom.'r wall of the infra. 
orbital canal with cutting-pliers and ch isels. The urn-c bei ng Rc pnratcd 
from th(' other tii-sue8 in the spheno-nrnxillary fossa, and traced hryond the 
Ganglion of' Meckel , i ~ <li v idcd from below upwardl'! with hlunt-pnintrcl, 
l'UITC'fi 1'(' i:o~o1~. This bold anrl seYcre operation, \\hich \\"llS inlrnducl'd hy 
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Carnochan, of New York, has been at least temporarily succci-~ful in f.:C\'C'ral 
inl"tanceti; hut that the relief is not permanent, would appear from the re
searches of Conner, of Cincinnati, who has collected thirteen ca.<::e::.1 in seven 
of which the pain is known to have recurred, while in on l~· two of the re
mainder wa~ the subsequent history of the patient traced for more than a 
year. Denni~, of' New Yo1·k, however, finds that more or le:-:s benefit has 
been de1·ivecl from the operation of neurectomy in 16 out of 21 cases in 
which it has been resorted to. 

Neurectomy of the median, mur;culo-spiral, sciatic, and other nerves of 
the extremities, has been practised by various surgeons, including Rapolini, 
Brinton, l\Iorton, Hodge, Golding-Bird, and myself~ with at least temporary 
benefit. 

If the ueuralgia arise from peripheral irritation, so that the affected portion 
of the nerve can be removed, an operation such as those which have been 
described, may probably suffice for a cure; if, however, the disease be of 
central origin, it is obvious that no operation can be of permanent benefit. 
'Vhen ncuL·ectomy is in any case resorted to, at least two inches of the affected 
nerve should, if possible, be removed, and care shou ld be taken thnt the 
upper section is made through healthy structure; to prevent reunion, Dr. 
l\Iitchell approves l\[algaigne's suggestion, that the distal end of the cut 
nerve shou ld be doubled upon itself It is almost needless to say that if the 
neuralgia appear to depend upon the irritation caused by a deruyed tooth, 
or by a ~piculum of uccro:;;ed bone, the effect of removing this should be tried 
before proceeding to any graver operation. Prof. Gross has described a form 
of neuralgia (of which I have myself seen two cases) depending upon a 
morbid condition of the ah-eolus, and curable by removing that part with 
cutting-forceps; and Drs. T. G. Morton and E . l\Iason have cured neural~ia 
of the metatarso-phalangeal joints by exci.son of the articulation. The 
operation of stretching nerves for neuralgia of traumatic or igin has already 
been referred to at page 210, and the same operation has been employed in 
in tractable cases of spontaneous origin by Mackintosh, Bramwell, Spence, 
Kocher, Nussbaum, Pooley, Bartleet, \V. J. l\Iortou, and other surgeons. Of 
14 such cases collected by Gen, 10 were successful. The facial ncr\'e has 
been successfully stretched in cases of spasm of the facial muscles hy several 
surgeons, including Baum, Schussler, Eulenberg, Putnam, Southnm, and 
God lee. 'Valsham has successfu lly stretched the inf'ra-orbitnl nerve, and I..ie
Deutu the lingual. The operation of nerve-stretching is not entirely free 
from ri~k. fi\·e cases recorded respectively by Rocio, Langcnbeck, Billroth 
noel "'ciss, Berger, n.nd Benedikt, having terminated fatally. 1 Ligation of 
the common e<trotid artery, in cases of facial neuralgia, is advised by " 'ein
Jechner and Patruban, and has been successfully resorted to by F. H. Gross, 
of this city. 

1 Nerve-stretching bas been resorted to with more or less temporary benefit in a 
large number of cases of locomotor ataxia, but in other instances has proved u<:eless, 
and in some has seemed to be poflitively injurions. Upon the whole, the weight of evi
dence is against lhe employment of the operation in this disea<>e. Gillette has with . 
advnnta_~e stretched the median and musculo-cutnneous nerves for congenital epilepsy. 
:McLcod 1 or Cnlcutln, Lawrie, nnd " 7 nllace have succe!'lsfully resorted to nerve
stretching for an<Pst/ietic leprosy, and benefit has been claimed from the operation by 
Langenbuch in cases of pemphigus and senile prurigo. R. )[. Himon reports advantage 
from the same procedure in a case of infantile paralysis, and Hlum in one of hysterical 
tremor of the lrg, while \V. J. Morton reports good results from nerve-stretching in 
rrjfe.r epilepsy, pm·alysis agitans, athetosis1 lateral scltn·osis, and chronic transverse 
myelitis. 
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TETANUS. 

Tetanu~ i:-; a di:-<ea .... e of the nervous system1 characterized by per~i:-<tent 
tonic contraction of' !"!Ome or all of the voluntary mul'cles. In the large 
majority of ca:-<r:-; tetanus result~ from a woun<l1 or i~ traumatic, though it is 
al~o met with (el'lpecially in warm climates) as an idiopathic affection. Tet
anu~ occurs in both 1'CXC'~ nnd at all ages; excluding, however, ca~es of 
Pue171eral 1.'dw11M, nnd of Tetanu.'l 1Vw~centiwn (which, according to Parrot, 
has much tlo~er analogies with ur::emic ecclampsia 1 than with true tetanus), 
it i~ hy far most common iu males in early adult lifi::, though, probably, not 
cfoproportionatcly so, in view of the peculiar liability of these to be exposed 
to traumatic le:-;ions. It occasionally occurs as au epidemic, and appea rs to 
be prcdispo:-e<l to by hot weather and by sudden changes of temperature. 
It is more frequent in the negro than in the white. Traumatic telantts is the 
form of the di~ease which particularly demands the surgeon's attention. It 
may follow upon ft mere contusion, such as the stroke of u whip, but i11 chiefly 
seen afler punctured or la.cerated wounds, or after burns and scald:-;; the 
extent of the wound appears to have no causative influence, the slightest 
being ns often followed by tetanus as the most extensh·e injuries. It may 
occur after any surgical operation, without regard to il:5 senrity. 1..1etanus 
is more f'requC'ntly met with in military than in civil practice, the proportion 

~>1;er~~i~1;~~l~11 \~.;~eri~;:~~~;·, ~~~ 1~1!~'L~~~11;~~;-~~1~t~~~a~~~~~-ii~~o i''~~u~~~,c~~~ 
in our late war 1 to 2-12.2 Exposure of the wounded to severe cold, and 
more parti<:ularly f\ sudden change from heat to cold, has been found a 
prolific source of tetanus in military surgery. The disease is apt to occur in 
those who are dcpre::;sed or debilitated; it thus seems occasionally to follow 
in the wake of secondary hemorrhage. 

Varieties. -Revernl varieties of tetanus luwe been distinguished, accord
ing- to the group of muscles affected: thus, Tris11uu1, or Lockdmv, rcfors to 
the clench ing of the teeth from tonic spasm of the muscles of nrnstication; 
OpiBtlwtono.!, to spasm of the muscles of the back, the patient with arched 
Uody re1;ting merely on head and heels; Emprosthotonos (very rare), to a 
~imilar arching of the body in a forward direction; and right or left Pleutos
thotonos, to n ~ imilar bending to one or the other side. Tetanus ma~r occur 
very soon

1 
even less than an hour, after the reception of a wound, or not for 

!l;evcral weckl:'j ufl;ually, in temperate cl imates, from the fifth lo the tenth day. 
The cnrlicr the disca~e is developed, the more likely i it to prove fatal, easel:\ 
occurring after the third we k offering a comparatively favorable prognosis . 
.Acute tct:u1u~ is much more fatal than the ch1'onic form of the disease: of 
327 cases of death from tetanus1 analyzed by Poland1 79 occurred within two 
clan•, 104 in from two to five days, 90 in from five to ten days, 43 in from 
tell to twenty-two dnys, and 11 after twenty-two day!'. The mOst rnpid death 
occurred in from four to five hours, while the longest duration of a fiital case 
wns thirty-nine dnys. 

Symptoms.-Thc symptoms of tetanus may come on suddenly, or may be 
gradually and insidiously developed; occasionally a feeling of' general discom
fort precedes for some time the characteristic manifestations of the disease, 

1 Accor<ling, hoWC\"Cr, to ~lt11·ion Sims and P.A. '\Vilhite, of South Cnroli.na, tetanus 
nascmtium is ii tmumotic nffection resulting from displacement of the occ1pital or of 
1in<" of the pnrictnl bones. 

2 ac:~ Cll~CS to 87,8::!2 wounded. (Circule.r No. 6, 8. G. 0., 1865, p. Ci.) 
:;; 
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or there may be gnstric and intel:'tinnl dernngemcnt,or thr \\nurnl (if it have 
not healed) may become dry and unhealthy-looking. The fir:;t cleridcd 
svmptom is commonly a feeling of stiflhes:0:, ,dth pain on motion, nffe('ting the 
rftuscle:l of thr lower jaw and tongue, and those of the back of the neck; in 
other cn~e~, howe\·er, the crnmps nre fir~t manifested in the mu!-<ele1' of the 
wounded limb. In a i.;hort time, great difficulty in chewing or i.;wallowing ii"I 
feJt, nnd tri:"mus soon becomes fully developed, with intense pain and ::slight 
tendency to opi:;thotouos; violent pain reaching from the preror<lial region to 
the spine, aucl cloubtles5 <lue to spasm of the diaphrngm, is now experienced, 
and forms a very charac:teristic symptom of the disease; the abdominal mu::;
cles become tense, hard, and board-like, and all the voluntary muscle:-;, except 
those of the liancl, eyeball, and tongue, become more or lc~5 invoked. The 
countenance a:-:sumes a. peculiar, old-looking expre5sion, being pale, anxious, 
and d ist11rtcd into the so-called ri8US sardonitus or tctanic grin. This distor
tion of face sometimes persists after recovery, and Pol:rnd refor:s to a case in 
which it wni; Htill apparent after eleven years. During the height of the 
d i ~easc, the body i~ often arched backwarcls1 so that the patient is supported 
merely by his occiput and heels; while the musculnr spnsm i~ tonic, and never 
entirely disa.ppearR, it is paroxysmally aggravated-and the cramps arc oc
ca~ionally so violent as almost to hurl the patient from his bed i the pain is 
greatest during the cramps, which are also accompanied b;• profuse perspira
tion and g:rcat heat of skin (105°-110.75° Falu., according to Dr. Hadcliffe).1 

As the di~easc adrnnce~, the reflex excitability is much incr('asccl, the slightest 
touch or the least current of air being sometimes enough to bring on a paroxy~m 
of cramp. Dyspnrea and want of sleep combine to render the condition of 
the patient ~till more deplorable. There is no delirium, and little or no fever, 
the heat of the skin being chiefly confined to the paroxysmR, and lhe rapidity 
of the pulse being clue to exhaustion rather than to fohrile disturbance. 
Among the symptoms of less importance arc conRtipation, retention of urine, 
priapism (probably due to spinal meningitis), uphonia, accumulation iu the 
mouth and fitucc~ of viscid saliva, self-inflicted laccrat ion1' of the tongue or 
check 1 and permanently dilated or contracted pupils. Death may occur in 
a. paroxysm, from apn(('n.; or, at a later period, from Rimple exhaustion. 
There may be a certain degree of muscular rclaxt ion previous to death, or 
tctanic rigidity may be, as it wern, directly trau:::formed into rigor mortis. 

Pathology.-The pathology of tetanus is involved in muc:h ob~curity. I 
ha,·c tailed it a dbcase of the nervous system, becau!:ie it is through the 
medium of' the nen·eR and spinal cord that its phenomena arc manifested, 
and because the nervous system alone has as yet been found to present post
mortem changes with sufficient constancy to be con~idcred !"i_gnificant. It i~, 
howe,·er, quite poi-:sible that, ns suggested by Tr:wer1', .J. A. "'ilson, H.ichard
son, and others, tetanus may eventually prove to be a blood di!-<ea~e, clue to 
the ab::mrption of some septic material. The 1u·ri•e or nerre.'{ in the imme
diate ncighborho()(I of the wound are commonly, though not invariably, 
found to be inffnmed, lacerated, or contused, :..t1HI it i~ at least pos:0:ible that, 
even in those cases in which the ne1Tes nppear healthy, they may ha\·e heeu 
temporarily diseased, and that a nen'e lci•ion has been really the startiug
point of the affCction. The m.1tscles hM·e frequently been found rnptured, 
and are, accorcling to L. Conor, the seat of granular and fatty changes, such 

by
1 

{J\~n~~1~J~~~1~t~rl~ 1~1~:r~1°on~i~~~~ ~~a:i1~:ae"1~k:~;!~o~!ng~~t:1~l~s1':/.~0aa~a~z1;et~~~~~~ death, and 11:l.5° a short time subsequently. Dr. O~lc, of London, nnd Dr. Keen, 
of this city, have reC!°lrdcd C'l\~es in which the evening was hic;hcr than the morning 
temperature. 
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as have been observed in cases of typhoid fever. Duclaux has seen tetanus 
provc fatal through rupture of the heart. The most important post·mortem 
chang-t:1' of tetanus arc found in the spinal cord, and have been particularly 
im·e:o.tigatcd by Lockhart Clarke, Dickinson, Charcotand i\Iichaucl, Aufrecht, 
Htirling, and Coat:--, of' Gla::.;gow. The first·named writer <U:iCertained, from 
an examination of i;ix specimens, that there were, in several portions of the 
cord, marked patches of softening and disintegration affecting the gray mat· 
ter, the cord it~clf being altered in shape. The structural change vnried 
from mere granular softening to absolute fluidity, and was accompanied by 
numerous extravm~ations of blood. "In the walls of the blooclve:;sels there 
was no morbid deposit nor any appreciable alteration of structure, except 
where they shared in the disintegration of the part to which they belonged i 
but the arteries were frequently dilated at short intcrvnls, and in many 
place~ were seen to be Rurrounded . . . by granular and other exudations, 
heyond and amongst wh ich the nerve tissue ... had suffered disintegration. 
'Ve have reni::.on, therefore, to infer that the lesions of structure had their 
origin in a morbid condition of the bloodvessel8, resulting in exudntions with 
impairment of the nutritive process." 1 

The following arc l\Ir. Clarke's conclusions as to the pathology of tetanus: 
(1) it is probable that these lesions are not present in cases which reco,·er, 
or, if present, arc so in but a slight degree; (2) these le::;ions are not the 
effoct of exccs.;;;ive functional activity of the cord, but re:-;ult, from a morbid 
8t:tte of the bloodvcssels; (3) these lesions are not the sole caus.c of the te
tanic spasms, as similar lesions exist in cases of paralysis unaccompanied by 
tetanus; and (4) the tetnnic spasms depend,.first, on an abnormally excitable 
state of the gray nerve-tissue of the cord, induced by the hyperremir and 
morbid Rtate of its bloodvessels, with the exudations and di:-integrations re· 
suiting therefrom (this state of the cord being either an extension of a similar 
state along the injured nerves from the periphery, or re:-iulting from reflex 
action on its bloodvessels excited by those nerves), nnd secondly, on the per
sistent irritation of the peripheral nerves, by which the exalted exciU1bility 
of the cord is arouF-cd-the snme cause thus first inducing the morbid suscep
tibility of the cord to reflex action, and subsequently furnishing the initation 
by wh~ch reflex action is excited. 

Dr. Diekinson's 2 observations tend to confirm those of l\Cr. Clarke, and add 
the interesting fact that the situations of the various lesions conespond ana· 
tomically with the side on which the injury exists. wrhe irritation from 
the left hand, conveyed, as we must suppose, by certain of the left posterior 
root1'1, occusioned especial congestion of the left posterior horn, and further 
<:hnnge._.;; in the white matter in contact with it-that is, in the left posterior 
and lateral column~. The central and anterior parts of the gray matter were 
mo~t exten~ively affected on the side opposite to that of' the injury, as might 
have been anticipated from the decussation in the cord of the ~emmry fibres.. 
The in·itation luwing reached any column or segment of the cord. appeared 
to diffu::c itself' throughout its whole length with undiminished intensity. 
Although the cervienl region must have been the first recipient of the morbid 
influ<'nce, the lumbar part of the cord, both in the white and gray matter, was 
nt least as ~e,·erely affected ." C1rnrcot and Michaud note the snme appear· 
nnce:o:; that are de8cribed by Lockhart Clarke, but belie\'C them to be clue to 
exudation from the hloodvesscls, and not to degenerative elrnnge~. It is in 
the.• posterior commissure of the gray matter of the cord, nncl especially in the 
lumhar rrgion, that they have found what they regard as the "essential 

1 :Med .. Cbir. Trans., vol. xlviii. p. 264. 
2 Ibid., vol. Ii. pp. 265-275. 
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alteration" of tetanu:5; this consists in the development of a lar,~c number of 
nuclei which arc rnriously disposed, and many of which are Hattcned from 
mutual compre:<sion; the changes are in fact the same as, though JJCrhaps 
more marked than, tho::e described by Frornrnan as occurring in cases of 
subacute myelitil'=-. Coats has observed the morbid changes in the medulla 
oblongata, as well as in other portions of the spinal cord. Ringer an<l Mur· 
rell contro\·ert the ordinary view that tetanus is due to increased excitahility 
of the spinal cord

1 
and believe that it is due to a diminb:hcd "rcsif'tance" of 

the cord, which allows impressions conveyed by the afferent nerves to spread 
through the reflex portion of the central nervous system. According tn 
Ross, very much the same changes are found in tetanus as in hydrophobia, 
and this \niter suggests that the differences in symptoms may be due to the 
cerebellum being more in volved in the former, and the cerebrum in the 
latter, disease. Amidon has ingeniously tried to con nect the various symp
toms met with in tetanus with the several lesions discovered after clenth. 

Diagnosis.-Tetnnus may be distinguished from spinal meningitis by the 
early fixation of the jaw, and by the occu rrence of paroxysmal spasms with 
permauent muscular rigidity in the intervals-the rigidity of spinal menin· 
gitis being, in a great degree, voluntarily assumed in order to prevent pain 
of motion. From. !tydl'ophobia. the diagnosis may be made by observing 
that, in the latter disease, the spasmodic movements are clonic, not tonic, 
that the face is convulsed and restless (no risus sardonicus), and that deli· 
rium is as common as it is rare in tetanus. From JJOisoning by slryclmia, 
the diagnosis is sometimes very difficult, particularly if comparatively small 
quantities of that drug have been repeatedly administered. It is to be ob
served, however, that in strychnia-poisoniug there may be complete intermis· 
~ions between the paroxysms, aud that (according to Poland) there is spasm 
of the muscles of respiration, with early and marked laryngismus, but no 
fixation of the jaw-the patient being able to open the mouth and swallow. 
Tetanus has been mistnken for 1·hettmatism, au<l, on the other hand, hysteria 
has not unfrcquently been mistaken for tetanus i the diagnosis, cou ld, how· 
ever, scarcely be very difficult, unless (as in a case mentioned by Copland) 
tetanus and hysteria actually coexisted in the same patient. 

Prognosis.-The prognosis of acute tetanus is invariitbly unfavorable. It 
is doubtful whether there be any authentic case of recovery under such cir
cumstances. In the subacute or chronic cases, the disease being developed 
at a comparatively late period, and running a lef:s violent course, there is 
more hope of a successful issue, and by prompt treatment lifo ma.y occa· 
sionally be preserved. I t may be said in general terms that the later the 
development of the disease, the more chance is there of recovery. 

Treatment.-This should be both general and local. The Genual 'l.reat-
111ent should consist in the administration of such remedies as may diminbh 
the morbid cxCitability of the spinal cord1 and at the same time ·lel!sen the 
irritation of the peripheral nerves-it being probably to a combination of 
these two elements that the production of the tetanic spasm is due. At the 
same time, concentrated nutriment in a fluid form should be gh·cn as freely 
as practicable, for death frequently results, as has been seen, from pure 
exhaustion. The modes of treatment which hnYe been propor-ed for tctanu!'=
are almoi;t count\c:;:;, including such diverse remedies as venescction, acth·e 
-;timulation, profuse purgation, and the induction of narcotism with opium . 
. \.II mean8 fail in acute cases-each has been occasionally Rurcc~sf'u l in tho:-:r 
11f the chronic var iety. The drugs which ha Ye obtained most reputation of 
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late ycarti have been opium, c:onium,1 belladonna, cannabis Jndica, woorara,2 

bromi1le of potas..;ium, hydrate of chloral, and the Calabar bean. Of thf!l':e 
the first and the two last are those upon which I should, at present, be dis
po;-;ed to place> most reliance, and of which I would therefore recommend the 
employment. Eighteen cases collected by Dr. Eben 'Vatson, in which the 
C'alabar beau was used, gave ten recoveries and ei~ht deaths i upon the 
whole, n favorable record. The bean may be given 111 large doses (Ilolt
house g:wc -H grains of the extract at once, the patient recO\'Cring) , the only 
limit to it:,; administration being the effect produced in controlling the spasms. 
lt appea rs to act as a direct sedative to the spinal cord, and it has the addi
tionnl advnntagc that it enables the patient while under it:s influence to take 
food with fotility. It may be given by the mouth or rectum, or by hypo
dermic i11jcc:tion, a third of a gra in of the ext.rnct being probably a large 
enough dose for the latter mode of administration. The sulphate of eserine 
has been s u ece;-;~fully employed by Layton, of New Orleans. Opium in 
large do~es mny be properly given at the f:;ame time with the C'alabar beau, 
as ~uggel"ted by H olthouse, on account of its well-known scdatiYC effect upon 
the pC'ripheral uervcs. Demarquay recommends the hypodermic injection 
of morphia into the masseter, or whatever muscle ma.y be chiefly affoctcd . 
From an an:dy~is of nearly 400 cases, Knecht concludes that chloral is the 
mo:3t promising remedy, 1.57 cases in which this was given alone or iu com
biuntion having furnished but .59 deaths-a mortality of less than ::J,8 per 
cent. .A cathartic may sometimes be required at the beginning of the treat
ment, to remove nny irritating matters from the bowels, and concentrated 
fot.>Cl and t'lt imulus must be given, throughout the ca~e, in as large quantities 
as the patient can be induced to take. The inhalation of ether or chloro
form may be occasionally resorted to with temporary benefit, and the appli
cation of a.n ice-bag to the spine might be tried, though its use should be 
wittched, lest it induce too great depression. Tracheotomy has occasionally 
been resorted to, nnd, nccording to Hichet, may be expected to be of service 
when spasm occu11) in e:rpfration. The inhalation of nitrite of amyl has 
been succe!!sfu lly employed by Foster, Curtis, Funke!, and Forbes, of this 
city. 

'!'he Local T1·ealment is likewise of importance: the wound should be ex
plored, and any foreign bodies carefully removed. The affCrcnt nerve or 
nerves (if any cnn be recognized) should be cli\ricled or partially excised, or, 
if the operation be otherwise indicated, amputatfon 1nay be performed, if a. 
limb be the ::cat of injury. Nen;e-stretching, as suggested by _Nussbaum and 
C::dlendcr, hm: been :;ucce:-<sfully resorted to by Verneuil, Vogt, Wheeler, 'r. J. 
Hmith, ('lnrk, Hatton, and Ransohoff, but in my own hands, as in those of' 
mo~t who ha\·e tried it, has foiled to gi\'en even temporary relief, 33 cases 
to which 1 have references ha\·ing given but 8 recoveries. Though section of 
the 1tcrt1r will promise best if resorted to at an early period, it should 
not be neglected cvcn at a later stage of the ca::lc. If no special nerve-lesion 
can be detedcd, a /\_ incision down to the bone may be made, ns ach•ised by 
LL-<ton nnd Erich~en, so as to insulate the part. The wound itself should 
be dre. ... 5ed with narcotics-particularly opium, in the form of laudanum, or 
a solution of !-1ulphnte of morphia (gr. v-f,5j ), or, if the wound is sloughing, 
powdered opium with charcoal (3j-.5j )-nnd in cases of burn or scald, this 
will often be tllC' only local treatment which cnn be employed . The appli
cat ion of atropia to the end of the divided nerve, or by hypodermic injection, 

1 Hypodermic injections of conia have been used with some success by Prof. C. 
Johnston, of Jfoltimore. 

2 A recovery under the use of woornra hn . .::; been recently rt'ported by Dr. )raturin , 
un Irish ~uru;eon. 
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has ocrnsionally been found useful. If the wound were alrendy healed, it 
would be proper to dissect out the cicatrix, as the entanglement of a nerve 
filament in the scar might prove to ha\'e been the ~tarting·point of the 
disease. 

Laurent has collected 54 cases of operation for the relief of' tetanus, with 
29 recoveries, classified as follows : neurotomy, 13 cases and 7 recoverie::i; 
minor amputation, 17 cases_ and 11 recoveries; and major amputation, 2-t 
cases and 11 recoveries. Knecht's tables give 58 cases with 28 deaths. 
Letievant reports 16 neurotomies with 10 recoveries. But, as justly re· 
marked by E. Labbee, the recoveries have usually been in chron ic case~, in 
which equally good results may often be obtained by in ternal treatment 
alone. 

During the whole course of treatment, the patient should be kept in a 
rather dark, warm, and dry room, and should be cnrefully guarded from 
currents of nir. 

CIIAPTER XXIX. 

SUHGICAL DISEASES OF TIIE YASCULAR 8Y8TDl. 

DISEASES OF VEIXS. 

Phlebitis.-Phlebitis, or I nfianunation of a Vein, may result from injury, 
or from the absorption of septic material. It is probably (as mentioned at 
page 173) by means of local inflammatory changes, in conjunction with 
coagulation of the contained blood, that veins are repaired after division or 
rupture; and this clotting or thrombosis of the venous contents is the most 
important element in connectiou with inflammation of a vein. It may be 
either a primary or a secondary phenomenon, either the cause or the conse
quence of the changes in the venous coats, to which the term phlebitis is 
applied; thus the phlebitis of pyremia, and that seen after parturition (phleg
nwsia dolens), arc the results of previous venous coagu lation , while in many 
cases of lacerated wound, fracture, etc. , the changes in the venous walls prob
ably precede t he fonnat ion of a clot. It is in the outet coatx of a vein, 
according to I-I. Lce,1 who has particularly invest igated the subject, that the 
changes of phlebitis arc chiefly found. The cellular coat becomes preter
naturally vascular and reddened, and is at the same time distended with 
serum, lymph, or pus, either separately or commingled. The circular fibrous 
coat is similarly affected, but in a less degree, becoming injected and thick
ened. The inner coat loses its normal transparency, becoming wrinkled or 
fissured, of a <lull whitish color, and more or less stained by the venous 
contents, it.s hue varying with that of the contained coagulum. The inner 
and outer coats of an inflamed vein may be separated by the products of' 
inflammation, the various layers of the inner coat becoming disintegrated, 
or flakes of its lining membrane being cast off into the interior of the vessel. 
Phlebitis destroys the natural pliability of the venous coats, so that, when 
divided, an inflamed vein remains patulous like an artery. 

The formation of a clot in an inflamed vein is caused, as pointed out by 
Schmidt1 by the union of two substances always found in the blood, which 
he calls fibrinogen and fibrinoplastin; it is obviously designed by nature to 

1 Practical Pathology, vol. i., Lectures II.-IV. 
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preYent tl1c entrance of morbid material::: into the general circulation, nnd 
hen<·e, whc-1 tl:c clot is well forrnerl, and in a healthy person, the disease b 
local untl unattC>ndcd with any particuJar danger. Dr. Nancredc, of this 
city, ha~ inµ-l'niou~ly suµ-gestcd that the extension of the clot depends upon 
the communication of lateral \·eins bringing fibrinogenetic material which 
re:-.ult::. from the di:-:intcgration of ti...~ue, anti that hC>nce when, in traumatic 
ca:-:C>:o:, the clot ha!- reached beyond the point at whk·h \'Cius carrying such 
impure blood from the ~eat of disea~e reach the main channel, the process 
of co:igulation is a1Te~ted. The clot undergoes changes, becoming partially 

~;~~~1~~c~l~ ~::11ll~J;::~~J;!0f>a\~~~nJ·e::~:1~~~~io: ~~r~l1~c~i\1.~t~\~~:::~:~ ;; ~JI~:~~~~'.~)~~.~ 
hnps unclC'rgo a slow proces5 of solution, and ultimately cutirC'ly 1.li~3ppear. 
Under olher cil'cumstances, the result is not so favorable: a large fragment 
of clot may become mcclrn nically loosened and cfo;lodgcd, and , being carried 
into the general circulation, may plug au important vessel (embolism), occa· 
sionally C\'Cn cawo:. ing a fatal terminatiou 1 as has happened in cases of phleg
masia dolcns; o r, if the blood be in an unhealthy condition (as in pyoomia), 
and thC' clot imperfoctly formed, disintegration may follow, with capillary 
embolism, lendi ng to the formation of pyromic patches, or the so-called 
metastatic abl'rc~se~ (see page 418). 

Symploms.-An inflamed vein becomes hard, somewhat swollen, painful, 
and cord-likej it has, bc~ides, a peculiar knobbcd feel and appearance, the 
knobs c01Tc:.;pondin~ to the po~itions ofib; valves. The course of the vein is 
marked by a di:.;tinct, dusky-red line, and the whole limb becomes somewhat 
stitt: and may be the scat of intense pain, sometimes of an intermittent or 
neuralgic character. There i::1 always some cedcma ulong the cour~e of the 
veiu and in the parts below, owing to the obstructed rirculation and the con
sequent effusion of the fluid portion of the blood. This o:-dema nmy be soft, 
allowing pitting on pre:.;sure, or may be hard and tense. If the \'Cin be deep
sentcd, the occurrence of tumefac:tion and pain may be the only evidences of 
phlebitie. The redema usually subsides with the restoration of the circula
tion through the natural or collateral channels, though it may persist for a 
coni::.iderablc period. The co1Mlitutional clistm·bmwc attending phlebit is is 
rarely of a grave ch:tractcr. 

The condition~ described by muny writers as sllppuralfrc and dij}itse JJhle
bilis appear to be really examples of diffose iofiammation of the areolar 
ti:.;sue, or of cellulnr erys ipelas, which often extend rapidly in the course of 
the vein:;;, and which are apt to terminate in py::emia. (Hee pages 394, 409, 
H7, and 517.) 

Dittgnoxi.'{.-Thc aflCction with which phlebitis is most likrly to be con
founded il' a11geiolcucilis, which, however, may be distinguished by observing 
the hright<'r rcdnc::ss which it presents, and its invnriable complication with 
adenitis. DeC'p-sC'atcd phlebitis may be mistaken for neuralgia, but the 
diagnosi:-; may he mnde by observing that the pain of the latter affCction is 
ruther n•lic,'ed than aggra\•ated by pressure, and is not accompanied by 
OC'dC'ma. The latter circum:-;tance may also scrYe to distinguish inflammation 
of a vein from neuriti,-1. 

P1·ogno.'fi.~.-Phlcbitis in it.~elf is rarely attended with ri~k to life; when, 
howen·r, inflnmmation of :t vein is a mere concomitant of py::emia, or other 
~rave eon~titutional condition, the question is very diHbrent; nnd even trau
matic phlebitis, occurring in tt person who is broken down in health 1 should 
be looked upon ns a gra.ve affection . 

Trcnlment.- Tn the treatment of phlebitis, all depressing measures ~hould 
be a\•oided, the chief risk of the affection being from deterioration of the 
genC'rnl health aucl conseq uent disintegration of the \'enouR coagu lum. If the 
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tongue be heavily coated, with fove1· and anorexia, half a gra in of blue mass 
with two grains of quinia may be given every two or three honrl", unlil about 
three grains of the mercurial have been taken, but beron<l thi~ the remedy 
should not, usually, be pushed. The quinia may be rontinuNl, eight or 
twelve grains being g iven in the course of twenty-four hours; and the muri
ated tincture of iron may be added, in combination with the Rpirit ofMinde
rerus if the use of a diaphoretic be indicated. In milder ras<.'~, of CtHlri"r, 
le· - energetic meaisures will be required. The diet should be nutritiou!-i and 
easily as:;.imilable, and stimulus may be ginn or withheld, according to the 

~=~~ra~r~~n/~!~~nt,?e~t~~:nY,ait~e~!'i1~1' h~a~~~~~1~ )?~o~::~~ i1~1~:.~;~,ai1~111 ;~1te p~~:e~~ 
warm fomentations or evaporating lotions, as most agreeable to the patient; 
but if the inflammation appear disposed to extend upwar<ls, with severe 
constitulional disturbance, an effort may be made to prevent itl'! spread by 
the operation proposed by H . Lee, which consists in acuprcesing a henlthy 
portion of the vein at two points about three-fourths of an inch apart, and 
then di\1 iding the vesse] subcutaneously between them. 

The mdema may be relie\·ed by position, by gentle friction, nud by the 
subsequent use of an elastic bandage. 

Varix, Varicose Vein, or Phlebectasis, consists in a morbid dilatation of 
a vein, usually accompanied by thickening of its wa11s. Any \'eins may 
become varico~e, but those most commonly affected arc the \'eins of the lower 
extremity, H'rotum, and rectum. The varico:Se condition may be limited to 
the principal venous trunks of the part, or may aftCct the subcutaneous 
venous plexu~, giving the appearance of a network of a purple hue. The 
branches of the internal saphena are most frequently affCcted among the 
superficial veins, but it is probable that in the majority of cases the deep 
ve:ssels are likewise more or less involved. The anatomical conditions of 
varicuse \•eins vary in different cases: thus, together with the dilatation, 
there is often elongation, rendering the vessel tortuous; or the wall:: may be 
th inned instead of thickened; or the dilatation may be sacculatcd, form ing 
pouches which generally correspond to the point:; of intercommunic11tion 
with other vein~. The CffU&es of var icose veins are twofold: (1) such ns pump 
into the veins an abnormal quantity of blood, as unusual muscular exertion, 
walking, etc.; and (2) such as mechanically impede the venous circulation, 
as the pre!'l:'Ure of a. tumor, or that of the pregnant uterus. A depres.~ed or 
.feeble slalf' of health appears sometimes to act as a predispo:siug cause, while 
in some case:::; the occurrence of varicosity has been attributed to the effect 
of hereditary influence. Any occupation which requires the maintenance of 
the erect po::.ture predisposes to varix. Varicose veins are rare in early life, 
and are rather more frequent in women than in meu. The ·'f!JmplonM of 
superficial varix are easily recognized, the dilated and tortuous condition of 
the affected veins being quite characteristic. The patient often has a ::en:sa
tion of wei~ht and fulness in the part, with some numbnetiS, and occ~ion::dly 
loss of power, and frequently a dull, aching pain which is ag-gravatecl by 
exercise. The limb is sometimes cedematous. Deep varix i::. wore difficult 
of recognition, the subjective symptoms commonly existing for some time 
before the implication of the superficial veins renders the nature of the dis
ease apparent. ]fu8eular cramps are, according to :i\Ir. Gay, quite l:'ignificant 
of a varicose condition of the deeper veins. Varicose veins are liable to be 
attacked by phlebitis and thrombosis, while inflammation of the su1Touncling 
tissues may lead to various troublesome conditions, such as the occurrence 
of eczema, 0 1· of ulceration (giving rise to the varicose ulcer), or to a sclerc· 
matous condition of' the part analogous to the Arabian elC'phantia.!>iS. .\ 
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varico~cvcin ocen.~ionally gives way by rupture or by ulceration, the accident 
Jcailing to profuse, or even to fatal, hemorrhage. 

The T1·cutmntl of var icose veins may be either palliative or radical, the 
former hcing alonc proper in the large majority of cases. The Palliative 
'l'reafmenl <.'onsi::;ts in giving support to the part, with gentle and cc1uable 
pm•~ur<.•, by mC'uus of a flannel or India-mbber bandage, or an clm•tic stock
in~-the general health being maintained by the u!:ic of laxative:-:. to prcnnt 
coni-;tipati11n1 "ith tonics, especially the muriate<l tincture of iron, if: as usu
ally happ!!ns, the patient he in a feeble and relaxed condition. Hemorrhage 
from l\ varicos<.• vein may be checked by elen1ting the limb and applying a 
firm comprel":-o. The Radical Treatment may be employed if the varicose 
vein be ev idently so altered in structure as to be usele::;s for canying on the 
circulation (particularly if it be also painful ), if its coats be so attenuated 
as to threaten hemorrhage, or if it be con nected with an ulcer which cannot 
be induced to het11. This mode of treatment consists in the obliteration of a 
portion of the vein, and it is radical as far as that portion is concerned 1 

F10. :W~. 

Applicationofpinstovaricoseveins {M11. 1.BR .) 

though it by no means insures a cure of the general disease, which, indeed, 
in most instances1 mu:-t be looked upon as incurable. Variom; menns have 
been proposed for the obliteration (If rnl'icose veins, such as ( 1) the applica· 
tiou of cau~tic, so as to form eschars over the line of the vessel, or, as recently 
JSuggcste<l by .Linon, the appl ication of a stl'oug sol ution of the sulphate of 
iron; (2) the injection of coagulating agents (chloral is particularly recom
mended by Porta, and other Italian surgeons); (3) the hypodermic injection 
of ergot in or alcohol; ( ..J ) the passage of an electric current throu~h the 
vessel; (5) the subcutaneous section of the vein; (6) it~ compre::::-ion at 
various poiuts by means of a pin passed beneath the ve8sel, with a compress 
or piece of bougie above, the two being fastened together with a thread. or 
wire, in the form of a figure·of· (Fig. 2-1 ) ; 1 (7) the application of a metallic 
ligature; (8) ~imply denuding and isolating the vein, as recommended by 
Rigaud, Cazin, aud Bergeron; and (9) excision of a part of the vein, a. Celsian 
mode of treatment recently revived by Marshall, P.teele, llow~c, Davies· 
Colley, and Dunn. Probably the best Plan is that recommended by II. Lee, 
which consists in (10 ) secu ring the vein at two points, about nu inch apart, 
by passing acuprc::;sure·ncedles beneath, but not through, the \'es:;el; apply· 
iug, over the ends of the needles, elastic bands or fifrure·of'..8 ligatures; and 
then subcutaneously di\·iding the vein at an intermediate point. The ncedlC's, 
which are removed in three or four days, serve to approximate, without 
injuring, the sides of the vein, while obliteration of the vessel takes place 
at the point of subcutaneous section, the parts healing in about a week. 

I .A specinl instrument for compressing veins in this manner is employed, under 
the name of 11 vein.brooch," by :Mr. J. R. A. Doug-las. of Hounslow. 
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VASCULAR Tul\IORS OR ANGElOMATA.1 

(A1rtNial Val'ix, Aneurism. by Anastomo,~ix, 1Ya:i·w~.) 

Arterial Varix or Cirsoid Aneurism is a disease which consi:.;ts in tlw 
simultaneous elongation and dilatation of an artery. " 'hen, as is frequent!~ 
the case, the capillary network is also invoh·ed, the disease receive~ the namr 
of Aneurism by Anastomosis or Racemose Aneurism, but the two affoctionH 
are, in every essential respect, the same. The vessels become tortuous, and 
in parts sncculated, their coats (especially the middle) being thin, and caw•.· 

ing the artery to resemble a vein. 
F10. 24fl. Thisaffbction ismostcommonabout 

the scalp and face, but may occur 
in other parts, as the tongue, ex· 
tremities, internal viscera, an<l 
bones; it is chiefly met with in 
ea l"ly adult life, and its develop· 
ment is often attributed to a blow 
or other injury. Aneurism by ana:;· 
tomosis forms a tumor or outgrowth, 
of variable ~ize and shape, usually 
of a bluish hue, comprc!'sible, and 
communicating to the touch a 
spongy or doughy sensation, accom· 
panied by a whiz or thrill, some· 
times amounting to pul~ation, and 
synchronous with the cardiac im· 
pulse. This thriJI disappears when 
the artcric:-: lead ing to the tumor 
(which are thernseh·es usually di· 
lated and tortuous) are compres:;ed, 
and returns with an expansive pul· 
sat ion when thepressureisremoycd. 

Am:uri~m by anastomosis. (}>'i:1u.ussos.) Auscultation gives usually a loud, 
superficial , cooing bruit, though 

occasionally a sofi.cr blowing sound. The temperature of the part is some· 
what elevated. The diagnosis from ordi nary aneurism may be made by 
noting the position of the g-rowth (probably at a distance from any large 
artery ), its doughy and compressible character, and the thrill, rather than 
distinct pulsation, which accompanies the re·entrance of the blood, when, 
after compression of the neighboring arteries, the prcsi-ure is removed. The 
bruit is more supcrfi c: ia] than that of ancurism, and compre~i-ion of the ar· 
terial trunks does not so completely mask the physical ::-:igns of the disease 
as in that affection, blood still entering the part from other sources. " 'hen 
occurring in bone, aneurism by anastomosis may be mistaken for cnceplrn loid, 
with which, indeed, it mav co~exi~t. 

The treatment should \'ilry with the size and position of the growth. Ex· 
cision or Ligation, in the way which will be de:;:cribed when we come to 
speak of mevus, is the mode of treatment to be preferred when the affection 
is not very extensive, and suitably situated, as on the lip, scalp, or extremi· 
ties. If excision be employed, the kuifo must be carried wide of the disease, 
in order to avoid profuse or possibly fatal hemorrhage. 

1 See page 488. 
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If the tumor be too large for ligation or excision, it will usually be prudent 
not to intcrfCre, unless the integument be so thinned as to threaten rupture. 
When it is decided to operate, several methods are open to the $urgeon, the 
most promi8ing being electro-puncture, the inject ion of co~gulating fluids, 
aml deHgation of the main artery of the part. The use of coagu lating in
jections h; generally preferred by French su rgeons; Broca has reported a 
ca:"C in which, after the failure of acupressure to the nutritive arteries, he 
cffocted a cure by injections of perchloride of iron, the pa:;:t'age of the styptic 
being limited by su rrounding the points of injection with rings of lead, and 
the tumor beiug attacked in sections by dividing it into lobes by means of 
tubes of caoutchouc. Bigelow has succeeded by the injection of a saturated 
isolution of nitrate of silver. H eine, from a study of sixty cases, concludes 
that, for $mall tumors, simple excision is the best remedy, while for those 
which are l:nger, preliminary ligation of the carotid or nutrient arter ies, and 
subsequent excision at one or more ~ ittings, arc to be preforred. Ligat ion of 
the main artery is the plan which has been most frequently employed, par
ticularly when the affection has invoked the orbit. In such a ease the primi
tive carotid is the vessel to be tied; but if the disease were limited to the 
scalp, it might be better to adopt Bruns's suggestion, and tie one or both ex
ternal carotids instead. Thirty-one cases of ligation of the common carotid 
for erectile tumor, etc., tabulated by Norris, gave eighteen recoveries and 
eight deaths. In other cases, again, it might be preferable to t ie the various 
nrteries in the immediate vicinity of the vascular growth, surrounding the 
latter at the same time by deep incisions, as was successfully done by Gibson. 
The only treatment to be recommended for aneurism by anastomosis occu r· 
ring in the long bones is amputation. 

N:Evus is au affoction very ana logous to the preceding, but differs from 
it in involving chiefly the capillaries or veins. 'Vhen congenital , nmvus con
stitutes the so-call ed mother's ma1'k. 

1. Capillary Na:vi, which are commonly, if not a lway~. congenital, occur 
a:; flattened elevations, of a red or purple hue, usually upon the face or upper 
part of the trunk, but occasionally in other situations. They may in volve 
a considerab le extent of surface, but rarely give any annoyance except from 
the attendant deformity. Sometimes, however, they ulcerate and bleed. 
They consi.;;t of' a congeries of capillary ve5:3els, and may accompany the 
ancurism by anastomo~is on the one hancl 1 or the venous mcvus on the other. 

2. r enous Nrevi occur as prominent tumors or outgrowths, of a rcddish
purple hue, smooth or !abated in outline, and somewhat compressible, doughy, 
and inelast ic to the touch; they arc less exclusively confined to the upper 
part of the body than the capillary nrev i, and, in their structure, ('Onsist of 
thin

1 
tortuous, and sacculated ,·eins, often interspersed with cysts. Venous 

mcvi may occu r subeulaneowJly, when they form tumors which may be par
tially emptied by pressu re, slowly fill ing again when the pressure is removed, 
and be('oming d istended by violent exertioa or struggl ing on the part of the 
patient. 

Treatment.-Cutancous nrevi which arc small and not disposed to spread, 
may often be left without treatment-when they may disappear spontane
oush ; and, on the other hand, a nmvus may involve such a large extent of 
imrf3.ce as to forbid any attempt at its removal. The shrivelling of small 
cutaneous nrevi may sometimes be hastened by the application of tincture 
of iodine. Bradley, of Manchester, recommend:; tattooing with carbolic 
acid, and nn ingenious instrument for the purp~se has been devi?ed by Sher
well, of Brooklyn, who supplements the operat10n by compressmg the part 
by the application of collodion. For the treatment of the diffused form of' 
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u~l:!vus known as uport-wine stain," B. "'·Richardson advises the applica
tion of the cthylate of sodium, while Rquire recommen<li; linear scarifi<:ation 
with a frozen scalpel, followed by compression, the part itself bt•ing first 
frozen with the ether-spray apparatus. The last-named surgeon has ahm 
deYised an ingcniou:; instrument for the purpose, consisting of a number of' 
thin knife blades placed closely together; the incisions arc best made in an 
oblique direction to the surface. l\Ioden1tely large, or subcutaneous, or 
C\'Cll small cutaneom:; n<.~vi, if they are so placed as to cause disfiguration, 
may be removed by several methods. Various plans ha,·e occasionally 
prOved successful, such as vaccination over the growth, the use of a seton, 
the application of styptics or vesicanls, the introduction of heated wires, electrn· 
ptmcture, or subcutaneous di.~cission with comp1'ession" the best modes of 
treatment, howe,·er, are commonly the application of caustics, the use of 
coagulating injection$, excision, and ligation. 

(1.) \Vhcn the urevus is superficial, and so situated that the presence of a 
~car will not be particularly objectionable, the application of nifric acid or 
the Vienna, paste may ~uffice to effect a cure, the application being repeated 
if there be any tendency to a recrnTence of the affection. Sodium ethylate 
is recommended by Dr. B. \V. Richardson and Dr. J. Brunton in preference 
to nitric acid, as cau:;ing less destruction of the cpidermi~. 

( 2. ) Injection of a solution of the perchloride or pe1·dulphate iron, by 
means of an ordinary hypodermic syringe, may be employed for small 
nawi in certain situations, as the eyelid or orbit, where other modes of treat
ment would be inapplicable; the quantity injected should be very smnll 
(not more than two or three drops at a time), and compression should be 
mnde upon the retuming veins, lest some of the injected fluid should enter 
the general circulation, and perhaps cause death, as has actually occurred 
in cases recorded by Kesteven, Bryant, \Vest, and others. 

(3.) Etcfaion may be practised when the nrevus is of large size, and in 
the form of' a distinct tumor, the incisions being carried wide of the disease, 
except when, as occasionally happens, the growth is surrounded by a capsule, 
and when therefore, as advised by Teale, enucleation may be safely practised. 
This condition is, according to Erichsen, most common in cases of nrevus 
associated with fatty or cystic growths. Owen recommends excision with 
Paquclin's thcrmo-cautery as applicable to the largest nrevi. 

(4.) Ligation is in most instances the best mode of treatment, and may be 
applied in several wa.ys. If the nrevus be small, it may be sufficient to pass 
harelip pins in a crucial manner beneath the growth, and throw a ligature 
around their ends, or a double ligature may be introduced, and the nrevus 
tied in two hakes. In other cases the quadruple ligature should be employed. 
This may be applied by pas.sing beneath the mevus two strong nccdlcs, eyed 
at the points, and crOi;Sing each other at right angles-the skin over the 
growth being, if healthy, previously reflected in flaps by means of a crucial 
inci~ion (Fig. 250). The needles may be pa...~ed unarmed, the ligatures
which may be of strong silk or whipcord-being introduced as they are 
withdrawn. The uoo~e!-1 are then cut, and an assistant holds six ends fl°rmly, 
while the surgeon knots the other two, this process being repeated until the 
whole n::cvus is strangulated in four sections. Another method is to apply 
the ligature subcutaneously, as shown in Fig. 251, taken from Holme!!1. 
\Yhen the nrevus is flat or elongated, a. better plan is that described by 

~~:~d~~~~g '~11~~f 1~t:i~~e~~8~1~~1 1fb:s::~'f ~t:f~:~~h:\~a~~~r, ~r":~~iJ~~o;~\!~:~e~ 
series of double loops, about nine inches in length, on each side of the tumor 
(Fig. 252). The black loops being then cut on one side, and the white on 
the other, the ends are secured as in Fig. 253, soa.~ to strangulate the growth 
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in num(' roul-1 ~l'<: ti on .. . .\Iler the operation the tumor s l ough~, and comC'S 
away in a fi•w !lays , )('aving an ul cer which heals by g ranul at ion. Yarious 
modi fiea tion" lllU !-i t he adopted , according to the locali ty of the cli::-;ease. In 

F10. :MI. 

Subcu1ancous ligature or n;c,·u~ The upper figure 
showsasingleligaturccarricdround 1hc1Umor. T he 
lower (in wh ich no1umor i,; dcpic1cd)showsadoublc 
s1ringcarricdbek1w thcccntrcofthebase, then divided 
imo two, AA' a ndn u', and c:ichofthe two carried 
subcumneou;;lyroundhalrofthcn:evus,and thcn 

N;evus, a11plicationof 1hcquadruple ligature. ( LISTON.) tied. (H oums.) 

deHling with a nrevus over the fontan elle, there mig ht be :.;ome ri sk , if the 
ordinary ucNllcs wcrr u~ed , of pun cturing the membran e::; of t he bra in ; and 
hcnc(' in thi :; ~ ituation , after incising the skin with a l:rncct, the ligature 

\11 0. 251 

Diagr.rn1 or ligature of 11.11 and elongated na.:•·us 
(£K ICH::> liN. ) 

F ro . 253. 

Diagram of t1edAat andclongatcdn;c\'US. 
(Ell.IC HSEN.) 

l" hould be c::nricd henen.th the g rowth by means of nn eyed prohe. The 
·"<":lip i ~ RO adhcrPnl to a ntc \·us in the cranial region that no atlcmpl should 
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usually be made to preserve the skin in this locality. For nrevus of the 
tongue, the use of ~he fcraseur may be advantageously substituted for that of. 
the li~ature. IL Lee has recently recommended, in cuSel'i of rnscular tumor 
of the face and neck, the use of India··rubber thread, instead of the common 
ligature, the eln~tic contraction of this agent serving to divide the tis.-;ues 
without hemorrhage, and thus effecting rapid and painless removal of the 
morbid growth. Barwell suggests subcutaneous strangulation with a wire 
tightened every three or four days, so as to cut through the ba:;ie of the 
n::cvus without loss of any skin. Strangulation with acupressure pins has 
been succc:"~fully employed by Bontflower, of Manchester. Though ligation 
is the safeRt mode of treating nrevus, I have once met with a fatal result 
from the operation, apparently due to embolism of the pulmonary artery. 

Moles.-A mole may be considered as a superficial variety of nrovus, and 
is usually covered with hair. Excision may be practised, if the disca:.:e be 
not too extensive, or l\Iorrant Baker's plan may be adopted, the surface of 
the mole being shaved off, and the part allowed to heal under a scab. H em
orrhage during and after the operation may be controlled by pressure. 

DISEASES OF ARTERlE'3. 

Arteritis and Arterial Occlusion.-Arteritis, 01· Inflammation ofthe.Arterird 
Tunic.~, may occur as a primary affection, the result of injury or exposure 
to cold, but in the immense majority of cases is secondary to Arterial Occlu
sion, the result of thrombosis, or more frequently of embolism, the plug 
being derived from n. fibrinous heart-c1ot. The repair of arteries after divi
sion i:.:, ns has already been mentioned (p. 179), due to the formation of a 
clot, together with the union of the cut edges by means of local inflammatory 
changes. The alterations in the arterial coats produced by inflammation are 
analogous to those which we have studied in the waHs of a vein, as the result 
of phlebitis. Thus the extemnl coat and sheath become vascular, pulpy, and 
distended with the products of inflammation; the middle coat contracted, 
thickened, irnd softened; while the inner loses its smooth and polished ap
pearance, and becomes pulpy and stained from contact with the coloring 
matter of' the blood. The clot which forms in cases of arteritis, and which 
indeed, as has beens.aid, is commonly the cause of' the nrterial inflammation, 
may consist merely of ma;.:.ses of a fibrinous substance, which do not com
pletely occlude the vessel-or may form a complete plug, usually of a. conical 
form, the lower part of which consists apparently of white blood-corpuscle::: 
all(l fihrin, and often adheres to the sides of the artery, while the upper part 
is of the color of ordinary clotted blood, and projects taiJ.Jike into the upper 
part of the ve:::sel. 

The symptoms of arterial occlusion consist of acute pain in the cour~e of 
the affected artery, and in the parts which it supplies, with a feeling of ten
sion, ~rcat hypencsthesia, and loss of muscular power. If the artery be 
superficial, it can be folt as a cord, and is either pulscless, or the seat of a 
sharp and jerking pul:;ation, according to the degree of its obstruction. If 
the artery be one of importance, gangrene may result, though, in young and 
healthy subjeet;.;, the collateral circulation may be establ ished with sufficient 
promptness to avoid this result. The arterial clot may become organized, 
the ves~el being con\•ertcd into a fibro-cellulnr cord; or a fragment may be 
detached and plug the artery at a lower point (this double occlusion nlmost 
invariably producing gangrene); or the clot may become completely disin· 
tegrnted, and CflJ)i!lary embolism (arterial 11yre1nia) result. 
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The irPalmPnl ron~ists in the administration of opium to relieve pain, and 
nf' toniCti,~timulants, and concentrated food, to maintain the patient's strength, 
with application of external warmth to the affected part ia order to avert 
mortification. The subject of gangrene as the rc~mlt of arterial occlusion1 and 
the quc:->tion of :unputation under such circumstancc:5, have been sufficiently 
consiilcrctl in previous chapters (pages 91, 196). 

Chronic Structural Changes in Arteries.-The most important of these are 
Fatl!J JJr9e11erulion, Alheronw, OR.~ification, and Calc~fication. 

1. Fatty Degeneration occurs in the inner coat of arteries, especinlly the 
aorta, carot ids, and ccrchral arteries, giving rise to small, rounded or augular, 
whitish spots, which project slighlly above the surface; the fatty change 
takes placci; in the connective-tissue corpuscles of the part, and ttt a later 
period, the intcrmcdia.te substance 
softening-, the masses of' fat gran u1es F10. 254. 
fall apart, and, the current of blood 
carrying away the fat particles, vel
vety- looking depressions are pro
duced, which constitute a form of 
what Virchow calls.fatly 'Ustt1'e.

1 

2. Atheroma, whid1 is usually ac
companied by the fatty chnnie of 
the internal coat aborn described, 
appears to occur primarily in the 
external Inver of the inner coat, at 

Fauydcgcneration ininncrcoatoraorra. 
(GNHRN.) 

the junctioil of the latter with the middle coat, and forms a pultaccous (or 
atheromatous) mass, consisting of granular mattert fat globules1 plates and 

F'I0.255. 

Athcroma or the aorla, showing the new growth in the deeper layers or the inner coat, and the collie
qucnt inlemal bulging of the vessel. The 11ew tissue has undergone more or Jess fatty degeneration. 
There is also some cellular infiltration o(thc middk coat. i. intern;il, m. middle, e. external coat or vessel. 

(GREEN.) 

cry::;ta ls of cholcstearine, and half-softened fragments of tissue which lrn.ve 
nOt yet undergone deg~nerati01~. Dt~r!ng the early l'tage of athcroma,, the 
appc:u·uncC' JWC!-ientcd 1s that of a whitish, somewhat elevated spot, pro.1cct-

1 Cellular Pathology, Chance's transl. 1 pp. 830-3.JO. 



544 SURGICAL DISEASES OF TUE VASCULAR SYSTEM. 

ing into_ the vessel
1 

but still covered by a portion of the inner coat of the 
latterl (Fig. 255). .A.s the process continues, the inner coat becomes prr· 
forated, the atheromatous ruas.s is erncuated into the ve::-~el, nnd the f:O· 

called atlwromalous 1.tlcer results (Fig. 2.56), just as in the affection known 
as ulcerati,,e endocarclitis. 'Vhile this change is occurring betw('ell the 
inner and rniddle coats of the artery, its outer coat becom('s th ickened and 
indurated, thus tending to maintain the strength of the veSi:-Cl, which at the 
same time becomes comparati,·ely rigid and iuelnstic. Athcroma is usually 
spoken of as n. degenerative change, but, according to \'irchow, Billroth, Nie· 

meyer, "r· l\foxon, and others, should be corn;idered 
Fio. 256. a result of inflammation. Atheroma is oflcn ~up· 

posed to occur as a sequel of syph ilis, but, according 
to H eubncr and Ewald, the syphilitic degeneration 
met with in arteries is a distinct affbction (sec page 
~{jQ). 

3. Ossification is a rare, but, according to V ir· 
chow, au occasional change met with in the inner 
arterial coat. It may coexist with or may take the 
place of the at heromatous change (alheromasia), and, 
like that, results, according to Virchow, from infiam· 
matory proliferation. 

4. Calcification is frequently met "ith, and, un· 
like atheroma, often in the peripheral :lrtcries; it 
occurs chiefly in the middle coat of the ve&:cl, and 

Atheromatou~ ulcer or has no necessary connection with the athcromatous 
aom. (l.1sToN) change. I t consists in the deposit of' earthy matter~. 

principally phosphate, with a little carbonate, of lime, 
and occurs in the form of plates, rings, or tubes, constitu ting the several 
varieties of the :lffection known as laminar, annular, and tubular calc~fication . 
'Vhen in the ~upc rfi cial arteries, it is readily recognized by the touch. 

These various structu ral changes may ex ist independently, or, as is more 
common, may coex ist in the same person. They may occur at any age, but 
are by for most frequently seen in those who have passed the period of middle 
life. They are more frequent in men than in women, and are said to be pre
disposed to by intemperate habits and by syphilis; when occurring in the 
limbs, they arc wmally symmetrical. The eflbct of these structural changes 
is, in the first place, to diminish the calibre of the aflected artery, and 
secondly, by lessening its natural re5ilieucy, to lead to its irregular dilatation 
and elongation i hence, an atheronw.tous or calcified artery may become tor· 
tuous, and is peculiarly npt to become the scat of aneurism. Rupture may 
take place through an atheromatous ul cer, and lead to fatal hemorrhage, as 
has been occasionnlly seen in the aorta;1 while both atheroma and calcifica· 
lion render an arte ry more apt to be ruptured by external violence, and in· 
terfere with the succe5s of hoomostatic measures-a ligature perhaps cutting 
through nt once, or becoming prematurely detached and leading to secondary 
hemorrhage. Finally, the loss of smoothness in the lining surface of an 
atheromatous or calcified artery, hinders the circula t ion, and offers a nidus 

l Mr. Moore, in his essay in Holmes's System o.f Snr,qery, vul. iii., adopts the view 
formerly held by Rokitansky 1 that atheroma is u. deposit on the lining membrane of 
the nrtery, derived from the blood. 

2 Simi lRrly 1 flltty cle~eneration of the cerebral arteries is a ve ry common nntece
de!ll to the occurrence of apoplexy. (Sec Paget, Lectures on .S'iir,qical Pathology, ~cl 
ed it., p. 106.) 
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for the occurrence of arterial thrombosis, thus leading indirectly to occlusion 
and perhaps gn11grcne1 a~ in several cases col lected by H. Lee; or, on the 
other hand, parlicle13 detached from an atheromatous uk~er may produce capil
lury embol i ~m, and give ri~e to one form of a rterial pyremia. Little can be 
done in the way of treatment for these structural changes, beyond attention 
to the general health of the patient; if wide-spread, they would of course ren
der the surgeon cautious in recommending any cutting operation that was not 
impcrati,·ely rc<1uircd. ~hould occlusion and gangrene occm\ the case shou ld 
be treated on the principles laid down in previous portions of the work. 

ANEURIS'.\C. 

Aneurism, a.-; the term is ·used in this work, is a disease of the arteries, 
consi!:;ting in a circumscribed di latation of one or more of the arterial coats. 

Varieties.- 'V e have a lready considered those forms of aueurism which 
re~ult from wo1mds (see page H)7), as well as the general dilatation of an 

~I!~t?. t~~,'.~l~e~:~~i~:tf~~~1~!~~~~\~c:~i;e:0~~:ri::ie~1~~~-!~e~~.~-~-,~1~~~-~;i,~~~i~~:;~~~ 
called re:-;pectiveJy: 1, the tubular or fusifonn; 2, the sncettlated; and 3, the 
di,'lsecting aneuri.'fm. 

1. Tubular or Fusiform Aneurism.-This is a. circumscribed dilatat ion of 
all the coats of an artery, in its whole circumference. I t is accompan ied b)· 
elongation of the vessel, with thickening and st ructural change of its coat$. 
It is most common in the aorta, but also occu rs in the iliac and femo ral 
arteries, and has been seen in the bnsilar artery. Revera! fusiform aneu
rif<mS may coexist in the course of the same vessel, the intervening portions 
of the nrtery remaining healthy. Tubular aneurisms of the aortic arch 
may atta in a. very large size, running n. chronic course, and doing harm 
chiefly by pre:ssure on importan t parts. They may cause death by impeding 
the circu lation, und thus causing syncope; or by compressi ng other parts, as 
the cesophagus 0 1· bronchi; or, when occurring in the intra-peric:ud ial por
tion of the aorta, by bursting into the pericard ia! sac (Fig. 257) . .l\lorc com
monly, however, n .~accttlrtled aneurism (Fig. 258) forms upon one or other 
~idc of the tubular clilatation1 and, becoming the more important disease, 
lead:s more rapidly to a. fatal result. 

2. A Sacculated Aneurism is a :me-like dilatation which forms upon one 
eide of an artery, or of a preYiously existing fosiform aneurism, and which 
communicates with the interior of the vessel by means of a comparatively 
smal l orifke, called the mouth of the sac. Raccula tecl aneurisms are divided 
in to true and.fttl.-<e; the trne ~arculated aneurixni being one in which all the 
:ntcrial coats cuter into the formation of the sac-wall, and the.fal.«c .'{aeculated 
anPtn·i.~111 (wh ich i::; by for the more common) being one in which, the inner 
nncl part of the middle coat having given way, the sac-wn ll is formed by the 
thickened outer ('Oat of the artery, with perhaps the externa l byers of the 
middle cont. A lnte saccul a.tcd aneurism must be of small i'ize, nnd with a 
large mouth to it.-; snc i for it is ~carcely conceivable that a large ~ac could he 
formed from the portion of arterial wall corresponding to the area of a small 
snc-mouth. It il' \'ery probable, however, that a considerable number ofsac
cu lated aneuri:-;m~ arc at fin;t t1·ue, and subsequently, as they incrcn::;c in s.izc, 
hC'comC' fal . ..::c hy rupture of the inner coats of the sac-wall. Fr:d.~e .<Jacculated 
ancuri~ms are furlher clas:sified by surgical \uiters as cfrc1mrncribed and 

36 
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d{ff'tt.ml, the aneurism being circumscr.ibed ::ts long as it:s say remains cnt~r(', 
and becoming diffused when its sac g•~e:' ~ray:-the conta1.ncd l~loo<l being 
then either widely spread among the adJommg t1~ucs,_or bc1?~ ::.till Cf~11~1~c<l 
by an ad\•entitiou~ envelope of condensed connective t1::-:sur. I he subd1n..-um 
of aneur isms into true aucl false is not of much practie:d importance-the 
fact being that it is often impo~sible, .even afier c~rcf~1 I .dIB:-;ect.ion, to <;Ji..-. 
tin<ruish one from the other; while a diffused aneunsm 1:-; Ill reality nothmg 
mo~e than an aneul'ism the sac of which has.gi\'en way. 

3. Dissecting Aneurism is almost excl usively met will~ in the aorta, 
and is a rare form of the disease, in which the blood makes 1t~ way hetwecn 
the coats of the artery itself. A sac may thus be formed in the arterial wall; 
or the blood may disfl.ect up the coats of the vessel for some distance, at last 
bu1·Rti ng throug'h the external tuni c, and probably causing death by syn· 

F10. 257. 

Large fusiform aneurismofa~cendingaona, 
burstingintopericardium. (ERICHSRN.) 

]1'10.:258. 

Sacculatedaneurismofascendingaorta. 
(E .. 1c11s1m.) 

cope i or, finally, the blood may re-enter the artery through fl. fl.oftened patch 
of the inner coat, thus gidng the appearance of a double aorta. The only 
contingency in which a dissecting aneurism would be likely to demand the 
special attention of the surgeon would be in case the pressure of the effu:-;ed 
blood should threaten gangrene, by occluding the trunk of the affected \'es.:;el. 

Causes of Aneurism.-The chief Predixposing Catt.'!e is unque~tionnbly the 
existence of strnctural changes (particularly fatty de9enemtion and atheroma) 
in the a r te1fal walls. Calcification does not direct ly tend to cause aneuri,.;m, 
but rather lessens the dilatability of the artery which it nflec~; it has, hnw· 
ever, an indi1·ect iufiuence, the want of elasticity which it produces tending 
to incrC'ase the strain upon other portions of the vesse l, nnd thus predi!o\po:-:ing 
them to ancurismal disease. Age ha~ been looked upon as a predisposing 
cause, aneuril-lm usually occurr ing during the middle period of li fe; the ex· 
plauation iR, thn.t at this age, while a.theromatous changes hilse bcguu, the 
bboriOltR occupations of youth are commonly st ill continued. Similarly, 
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though ancuri:-.m is unquestionably much more frequent in the male 8e:t than 
in the tcnrn.IC' (about ~c,·en to one'), it is probably not more so than might 
be ex petted from the greater liability of men to structural arterial changes, 
aml from their hein~ more commonly engaged in occupations which them
--eh·ero; prcdi:-opo:-<c to aneurii'mal di~ease. Any occupation which requires 
intermittent \'iolent mu~cular exertion predisposes to ancurism, by inducing 
orca:.:ional Yiolcnt action of the heart, and consequent over-distention of the 
artcrib; thu::; hotel-portC'r~. soldiers, and sailors, or those who, usually lead
ing ~edcntary liYC:', indulge occa:-:ionally in athletic sports, arc ::.aid to be 
more liable to nneurism than those whose occupation is uniformly laborious. 
Clim(lfe appears to C'xcreisc some predisposing influence, aneurism being 
probably more common in the British isles, aud part icularly in Ireland, 
than in nny other portion of the world. The disease i!i compnrntively rare 
in this country. Anything which tends to obstmct the arterial circulation 
may predispose to aneurism by increasing the tension of the nrterial walls; 
it i:-; thuR, ns we h:we seen, that calcification produces its cftect, and it is 
thus that nncurism mny be developed above the sent of occlusion of nn artery 
by embolism,~ or abo,·e the point of application of a ligature. The position 
of an artery may it~elf predispose the vessel to aneuri:-<m; thus the exposed 
~ituation of the popliteal artery render::; it peculiarly liable to the develop· 
meat of aneurismal disease. 

The E.rcWnf! (hu.~es of aneurism are wounds, blow~, and f'Udclcn $lrains. 
The effC>ct of wound:.; has already been considered (see page l!l7); blows and 

i~::~~~:' J~::1~~f!11 1~1~\~:t~~~~~ ~lf.P~~~~e'~~i~hh~~"~~.~;·k~~t=~?b~·1~f~s~~!~~.11~~~~ 1~~~i~~ 
ri::-:c to a tubulnr or to a true $aceulated aneurism; or (which is commoner) 
may cnui:e the giving wny of the portion of the inner coat whieh covers an 
atheromatous patch, leading to the evacuation of the latter, and the conse· 
queut formation of a false sacculated or of a dissecting aneurism, according 
to the particuhlr circumstances of the case. 

Number, Size1 and Structure of Aneurisms.-Aneuris1m; are usua ll y 
Ringle, but two 01· more may coexist in the same person. "'hen aneurisms 
nrc multip le, they may affect one or different arteries; thus there may be 
an iliac and a. fcmoral 1 or n. fomoral and a popliteal aneurism in the same 
limh, or, on the other h:rnd, a popliteal aneurism may coexist with one of 
the !"ubchl\'ian or carotid artffy, 01· with one of the aorta. Popl iteal aneu· 
rism iii fr<'quently symmetrical. \\Then a large numbrr of aneurisms coexist, 
a1' in ca.-r:.; n'cordccl by Pelletan and Cloquet, the patient is i:;ometimes said 
to suffer from thC' rrnfuri.~mrtl diutlte.'fis. 

Aneuri:-omal tumor::; vary in .~ize, from that of a pea,3 to that of a child's 
head; the i:ize ,·arics in cliflfrcnt situations, according to the degree of 
re:-;i:-;tance offl·recl hy surroundin~ parts, and the force of the distending 
hlood current. Th(' largc~t aneurisms are hence commonly those which 
OC('UI' in the aorta, or, extcl'llally, in the axilln, neck, groin, and ham. 

If a. .~acctdatcd an('urism is laid open, its ~lrnclure, going from without 

1 In the inlermd nneurisms the proportion is four to one1 and in the e.clernal (ex-

~;~~~~ga~1t~:~~~~na;~c~~~ii~1;1~~''::!~l~=~~f~s '~~~~e~e~~si~q1~~l~)?cir\~~,t~~:.~~cet~1'.~, ~i~~a~!:~ 

:::;.st::~~f [~{,;J~~~:1~;;:~1~:}~~i:~~~:~i~:~·~~J1:;°f F;~1f E,rfl::.:":::,:1:·:; 
the brnin

1 
in C't\i..es of apoplexy, arc much smnller, the diameter of these aneurisms 

rnrcly extccding u millimetre, or about z1s of 11n inch. 
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inwards, is found to be as follows: (1) An investment of condensed nreol:u· 
tis . ..;uc, forming an adventitious sac; (2) the true aneurismal Bae, con~i:-tiuA" 
either of the thickened external , with, perhaps, part of the middle, coat (false 
aneurism), or of all the coats (true anew·ism), in which case the inner and 
middle coats may sometimes be recognized by the atheromatous and calca
reous patches which they contain; (3) concentric layers or Jami me of decol
orized fibrinous clot, which appear to have been succes~ivel y separated from 
the blood, as if by whippiug,1 and of which the inner layers arc softer and 
redder 2 than the outer; and (-1) an ordinary loose "currant-jelly" coagul um, 
which may be either of ante-mo1tem or of post-mortem formation. The 
laminated fibrinous coagulum serves an important purpo::e in strengthen ing 
the sac-wal1 1 le:.:sen ing the containing capacity of the sac itself: and, b_y its 
tough and inelastic character, diminishing the foTce of the arterial cu rrent 
in the sac, thus, in every way, tending to limit the spread of the clisease, nnd 
even to lead to its spontaneous cure. The mouth of the sac, which is round 
or oval in shape, is of variable size, but always of mu ch less area than a 
section of the sac itself; in a false aneurism the inner and usually the middle 
coat cease abruptly at the mouth of the sac, and even in a true aneurisrn 
they can rarely be traced for more than a short distance beyond the ::tlme 
point. The structure of the tubular, and that of the dis.~ecting, form of 
aneurism have already been referred to (pp. 5-1.5, 546); another point in 
which these differ from the sacculated aneurism is in containing little or no 
laminated fibrinous clot. 

Symptoms of Aneurism.-Patients are sometimes conscious of the forma
tion of an aneurism-experiencing a distinct sensation uf something having 
given way, or n sharp pain, as if from the stroke of a whip-or (as in the 
case of intra-orbital aneurism) hearing a sudden sound, as of the explosion 

~!d~1 ~~eft~~~~;~~~c,;!~~tt~~~~1~i~~~~~~: t~e~~~~·~e iift ~~{~~~~~~::~~~id~~~i~1~)~ 
meut of an ancurism is very gradual , the patient perhaps not becoming aware 
of its existence until it has attained a consider:ible size. The symptoms of 
aneurism rn n.y be divided into those which are peculiar to the ancurismal 
nature of the affection, and those which depend merely upon its size or posi· 
tiou-its pressure qffect.-r-aud which might equally be due to any other tumor 
of the ~a111e bulk, and in the same Jocality. The veculiar symptoms of aneu
Tism arc made apparent by auscultation and manual exam ination, and depend 
upon the ff ow of blood through the aneurismal tumor, and, in the case of the 
ordina ry sacculatcd form of the disease, u1>0n the communicat ion which exists 
between the sac and the artery upon which it is developed i in certain inter-. 
nal aneurisrns, the auscultatory signs alone arc available for diagnosis. 

General Characters.-An external ancurism presents the appearance of n 
rounded or oval tumor, situated in the course of a large a rtery, s.omewhnt 
compressible and elastic, and becoming flaccid by prc5:5lll'e on the artery 
above, and tease by pressure on the artery below, the tumor. If the aueur ism 
contain but little laminated clot, it will be quite soft and compressible, but 
if, on the other hand , the sac contain a large amount of fibriuous clot, it will 
be comparatively hnrd and inelastic; the skin over an aneurism is usually 
healthy, though stretched; as the tumor grows it may, however, become dis-

1 This is denied by \\'.Colics, who believes that the laminated coagulum is formed 
by the walls of the sac itself. 

i Jn n case observed by TI. D. Sch midt, however 1 the older nnd harder layers of 
fibrmous coagulum presented the darker color-the difference probably depending, 
n-. suggested by this writer, rather upon the amount of hremoglobin conlnined in the 
respective layers than upon their relative ages. 
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colored, thinned, or even ulcerated, and suppuration may OC'cur in the sub
rutnnc>ou:; areolar ti~ue. :Muscular weakness of the part1 stiffne:-s, and a 
t irecl foeling, are frequent accompaniments of aueurism. 

Put.~1tliou.-'l'he pulsation of an mrnurism is peculiar, being of an eccenh'ic, 
expan .... ive d1aracter1 separating the hands when placed on either side of the 
tumor-the fluid pres:;ure of the blood entering the sac being, according to a 
well-known law of hydraulics, exerted equally in all directions. This pulsa
tion is mo,..t marked when the mouth of the sac is large, and when the sac 
contains but a :-mall quantity of laminated clot-the pulsation of a partially 
consol ida ted aneuri~m, if at all perceptible1 being comparatively obscure, 
and ::omctimes ~carcely distinguishable from that transmitted to a sol id tumor 
by n. l:iuhjacent artery. The characters of the pulsation are rendered le::s 
clistinct by pre~sure above, and more distinct by pressure below, the ancurism, 
or b,v rlcvati ng the part in which the tumor is seated. By firml y com press
ing the artery above the sac1 the pulsation in the latter cea:se8, and it becomes 
fla ccid; if now the hands be placed on either side of the t umor, and the 
compre::s ion be suddenl y removed, the entering blood rcdistcnds the sac, 
with a forcible, expanding beat which is almost pathognomonic. 

The pit{Ration of the artery below the tumor is sometimes greatly diminished; 
this ho; a sign of considerable value in ceTtain cases of intra thoracic aueurism, 
in which the radial pulse of the affected side may be much weaker than on 
the sound side, or altogether absent. This, in particular instances, ma!' be 
due to arterial occlusion from arteritis, to the rigidity produced by calcifica
tion, or to externa l pressure, but, in the mn:jority of cases, is probably owing 
to the mechanicnl action of the sac-walls in equal izing the blood current 
and thus 1e:-sening pul~ation, just as the air-chamber does in the ordinary 
1

• hyd raulic ram." 
Brnit.-This is the name given to the intermittent .11ouncl which i8 heard 

by applying the ear to an nneurismnl tumor, a nd which iR due to the rush of 
blood from a narrow into a dilated cavity; the bruit var ies a good denl in 
different ea~e:;, being usually of a rasping or sawing character, and most dis
tinct in tuhular ancurisms, and in those with large 1'-lac-mouths. It may be 
S<'a recly perceptible, or entirely absent, in an aueurism with a very small 
mouth, or which is nenrly filled with laminated coagulum; in eases of fomoral 

~~u~)i~1'~i:~~ \)::~~:~~i~;h!1d~,~11;:i~tn::y;~ ~z~~ti~~ ~i~~~1i~~~b'. n~~,~~ b(~.~~:;,n,~t1i~r~ 
i~ often accompanied with a peculiar tlu·ill, is synchronous with the aneuris
mal pul~ation, and cea~es with the latter if the artery be compressed above 
the tumor-returning immediately when the presl"ure is removed. Accord
ing to s~wory, the thrill is most marked when the :111euri:5rn projects from the 
po:;terior surface of the a rtery, so that the vessel lies helwcen the sac and 
the H11·µ-eon's hand. 

Pte.~.'lurr .E;U'ect.~.-Among the morn common pre~:mrc effbcts of aneurism 
are vrnou .. '1 congc."ltion and redema, from compression of the deep-::eated veins. 
In some cai;:es a wr..riroxe condition of the superficial nins may result from 
the :oame cau!'e, and gan9rene may even follow from the obstruction to the 
returniug circulat ion. The risk of gangrene may be further increa~ed by 
pre:-.:;urc of the aneurismal sac upon it.s own or neighboring arteries, thus 
leading to an insufficient vascular supply to more di8tant parts. Prc~sure 
upon ncrvt.i p;ivcs rise to intense pain, usu::tl ly of a 1ancinating character, 
and, in certain situations, may lend to ser ious consequences by interfering 
with the functions of important parts: thus hocirseness and apc1S1nodic dy.11pnux1, 
may 1·e!-i ult fro m compress ion of the recurrent laryngeal nerve. dyspna;a, or 
(as· in a. case TCco rcled by ·w. F. Atlee) uncontrollable eructation, from p1·c8-
sure nn the pneumognstric, and 1 in cases of intra-cran ial nueurism, .faciril 
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paralysis, deafne.~s, ptosis
1 

sfrabism:m, or blindn&Js, from compre:-:-;ion of vari
ous cerebral nerves. Pressure upon .<?ecretiny gland.11 or their duclR, may 
cause trouble by interfering with the functions of the parL Prei"..;urc upon 
bone.s and Joinl.1 often leads to serious consequcnce.s, the Hat hones (:1.s the 
sternum or rib~) becoming eroded and perforated, or ca rie~ and <li:::orgauiza
tion of articulations ensuing, and seriously complicating the treatment of the 
cm~e. The ero:- ion of bone by the pres.sure of tlll aneurhmrnl tumor i:- often 
attended by a di~trcs.:sing sensation of bu ming or borin~ pain, a:-: in the \'Cr

tcbral column in cases of aueurism of the aorta. Finally, serious con~c
quenccs may result from pres.13ure on important vi:.:ccra: tliu:-; dy:~pnr.ca may 
be due to compression of the trachea, bronchi, or ltm_qlf; dy.'/,phagill to com
pression of the rc-~opha.q1t.:J; and progres~ive emaciation to pressure on the 
thoracic dttct-while hemiple.qia may result from the comprc:.:~ion exercised 
by an intnt-cr:rnial ancurism on the brain. 

Symptom.~ of D~ffw1ecl Aneurism..-When the aueuri:-;m becomes diffused 
by rupture of its sac, the symptoms undergo a certai n change. Th<' tumor 
loses its dcfinilion of outline, while it becomes rapidly very much larger; 
the pul:01ation, brnit, and thrill become faint, or entirely dif":::tppcnr; the part 

FIG. 259. .F'10. 260. 

Ribs perforated by an :ionic aneurism. Ancurism of the innominatcartcry, compressing and 
(P1RRrn.) strctchingtherccurrcntlarrngcalnerve,andpushing 

thetracheatuthclcftsidc. (ERICJISBN.) 

becomes ccdematou:.:, and often cold and li\·id, from Yenous congestion; the 
pain is sudden ly increaf":ed 1 and syncope may oecur; the swelling- become$ 
hard, from coagulation-and, in some rare cases1 a boundary of clot and 
conden.o;;.ed areolar ti&;;.;ue serves to limit the further spread of the disease, 
which may p0!!:3ibly in these circumstances undergo a ~pontaneous cure. 
Usually, however1 the swelliDg continues to increase, with or without pulsa· 
tion, or ev idence of inflammation, and the case ends in gangrene, from con
joined arterial and venous obstruction; or, the clot becoming disintegrated, 
with suppu ration and ultimate giving way of the sk in 1 death follows from 
extcmal hemorrhage. In some cas<'S, rupture of the aneurismal sac leads 
to wide extmvnsation of blood among the tissues of the part, the accident 
being accompanied with much shock and pain, fa intness perhaps l'esulting 
from the loss of bloo<l from the general circulation, and gangrene ensuing 
at no distant period . 
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Diagnosis.-The affections with which aneuri~m is mo~t likely to be con
foundcd are ,·arious forms of tumor, abscess, and i:iimple arterial dilatation. 
Jntcrnal a11curi:-.m may be mistaken for rheumatism or neuralgia, but if the 
di~ca:-.c be ~ituntecl externally, such an error could scarcely be mn<le, except 
from mlllt of care in the examination of the case. 

111i~;r~:~:1a~;~.'');~iJ~ti~1·~,~f:i;~e<lf·b~· ~·~s~1~1~~~ c~~c~~~:!i.1i\~!di~o1~~.trt~e;n~>~!f~!~~~ 
hie and tli~tinct pul~ation {which is of a. peculiar eccentric character), its 
louder, deeper and more defined bruit, and its situation in the course of a 
laq;e artery. If~ however, a ,·ascular or encephnloid growth occur in a 
lotality iu which nneurism ii:i common, as in the popliteal space, the diag-
1to1'is may become extremely difficult-and the most cxpericnc:ecl and careful 
:-u rg(>om; hu..vc, under thci:ie circumstance~, occaoionally been led into error. 

l'.1f'5t.~, 01· Solid ~Jlwnors, seated over an artery, may have a pu{.~ation com-
1nu11icatcd fron1 the latter, and may thus simulate nneurisrn; the diagnosis 
rnay usually be made by observing that the g rowth can he lifted from, 01· 
pwshc<l to one ~iclc of~ the vessel, when the pulsation will diminish or disap
pear; that the pulsation itself is uot of an eccentric or expan:--ive character; 
that there is no bruit, or at least merely a dull, beating sound, !'uch as may 
be produced by compressing an artery with a stethoscope; nnd that the de
gree of tension of the tumor is not affected by compres:::;ing the artery at a 
point nearer the heart. In some cases, however, a tumor may be connected 

~i'l!~n~~~~e~·~\~~:~~c~::sas~'~!1~~h~tb~~~~~~~[bl~~uctrate its sub~tancc, and the 

.Non-Pu/;Jatiny '1.'m1wr~, of a glandular or canceroms nature, may be mii:i
taken for aneuri~ms in which consolidation has progre&;ed so far as to ob
scure their pulsation-though the mistake is more apt to be the other way, 
~uch an aneurism being taken for a solid tumor. The diagnosis ma.y be 
sometimes made by obsel'\'ing the mobility of the tumor; thus, by its mov
ing with the larynx in the act of deglutition, a lobular enlargement of the 
thyroid ghrnd may be distinguished from a carot id ancuri~m. 

Aneuril'lllti have not unfrequently been mistaken for Ab.'lcesse.'l, and hrwe 
been hai-;tily opened in consequence; the error may arise from an aneurism 
becoming diflhHed, ccilsing to pulsate, and exciting inflammation and suppu
ration in the sunou nding tissues, or from the formation of an nctual com
munication between an aneurism and the cavity of an ab8CC&i. Errors of 
d iagno~is, under these cireumstnnces, ha,·e been made by no less eminent 
surgeon~ t han De~aull, Dupuytren, and Liston. It i~ probable that, in 
some of thc:o;e ca:-cs, carefu l auscultation might reveal a bl'uil, even if all the 
othC'r :;ign:-; of :rneuri1'm were absent. 

General Dilatation of an Artery may simulate ancurism, C'dpecially one of 
the tubular variety; the diagnosis is made by obocning the ab~ence of the 
characteristic ~ymptom~ of' the latter disease. eudcr the name of mimic or 
phantom cmeurism, l-iir J. Paget and Dr. S. \Vest ha,·e described locnlized 
pubations of' arteries which simulate aneurisms, but arc not persil:itent. 

For illustrations of the difficulty of diagnosis in cases of aneuri::-;m, the 
"'tudent may advantageously consu lt se,·eral papers by Dr. Stephen Rmitb, 
of New York, in the .Ame1·ican Journal of the Jl[edi.eal Sciences for Ap1·il 
and October, 1873, and January, 187-t 

Terminations of Aneurism.-A.n untreated nueurism may terminate in a 
:;pont:rncoms cure, or may cause death by pressure on important p~uts., by 
inducing syncope, by rupture and conseq uent hemorrhage, or by causmg 
gangrene. 
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1. Spontaneous Cure.-This, whfoh is unfortunately a rare termination, 
may be effocted in several ways; and it is to be ob:-;erved that. the mode::; of 
treatment which will be presently di~cus.secl are but imitations of nature's 
methods of effCcting a cure. 

(1.) Gradual Consolidation by Deposit of Laminated Coa!Julw1t.-This is 
the rno;-;t frequent mode of spontaneous cure, and is SC'en almo:-t exclut>iwly 
in sacculated aueurisms and those occurring in arteries of the ~econd or lC':-:S 
magnitude. A case, howenr, occurred to Ctanley, in whith an aortic aneu
risn1 was spontaneously cured in this way. The sac of the aneu1·i:-:.m, acting as 
a diverticulum, allows contraction of the artery below, which, together with 
the en largement of the collateral branches gi,·en of!' above, tends to le~sen the 
force of the cunent through the aneurism, and thus to encourage the separa
tion of fibrin and consequent formation of the laminated c lot. This mode of 
cure i::; imitated in the medical treatment of aneurism, as well as in the .<;uryi
cal treatnumt by compL'ession on the cardiac side of the :;ac, by ftexion, by 
the Iluntcrian mode of ligation, and to a certain cxte11t by 'Vardrop1s opera
tion. A modification of this mode of spontaneous cure is that which is i;:aicl 
to occu r from the compression of the artery by the aneurism itself: or by 
another aneurism or solid tumor. 

(2.) Occlusion of the Artery below or above the Sac by ,l[e<111" of a Fibrinous 
Plug.-This mode of spontaneous cure i.s occasionally seen; the artery below 
the i;:ac may be plugged by the detachment of a fragment of the laminated 
clot; or, possibly1 the artery above the sac, by a similar fragment derived 
from the heart or a higher aueurism. The former occurrence is imitated in 
the treatment by manipulation and in Brasdor's operation, and the latter in 
Anel's method. 

(3.) Inflammation of the &e may possibly cause coagulation, and c<m~c
quent cure of the aneurism, though the soft clot formed iu this way is more 

apt to become subsequently dii;:integrated, 
Frn. 201. leading to suppuration and rupture of the 

sac. This mode of cure ill. imitated by the 
use of direct pressure, galvano-puncture, the 
injection of coagulating fluids, etc. 

(4.) Finall.Y, a spontaneous cure may, 
perhaps, occasionally result from Suppura
tion and Gaugl'ene, leading to the extrusion 
of the aneurismal sac as a slough, while 
hemorrhage is prm·ented by the occlusion 
of the artery by inflammation. Thb mode 
of cure is imitated in what is called the 
"old operation," or that of Ant\· JI us, whith 
is practically equirnleut to an· exci::;ion of 
the sac. 

The eYidence of the occurrence of a spon
taneous cure consists iu the more or les:-; 

Stellate rupture of an aortic aneurism gradual disappearance of the ancurismal 
into the pericardium. (EKtcusEN.) pulsation and bruit, the ::iDC at the same time 

becoming firm and contmcted, and the cir
culation beiug carried on by means of collateral branches. 

2. Modes of Death.-An aneurism may prove fatal by (1) JJressure on 
important JJal'ls, ns the ph.renie or pneumogastric nerv<:', the trachea, heart, 
or luu~; (2) syncope, winch may occur from a large aneurism becominµ
suddeuly diffused, and is sometimes the immediate cause of death in cases of 
aortic aneur ism i (3) rupture of the sac and hemorrhage-which may be in-
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ternal, into the brain or spinal canal, pleura, pericanlium, trachea, ce.sophagus 
or abdominal cavity--or external, as when an aortic aueurism perforates the 
~ternum :rnd bur:sts upon the surface of the body; and (4) gangrene, which 
j:-; apt to occur when an external aneurism becomes diffused, and which i:; 
u;0ually complicated with hemorrhage. 

The rupture of an aneurism on the cutaneous surface is commonly effected 
hy the occurrence of suppuration and pointing, with the formation of a ~mall 
slough, a~ in an u.b::;ce:55; on a mucous surface, by the occurreuce of' a small 
circular ulcer; and on a serott,!f su rface, by the formation of a fis:sured or 
star·likc opening. 

THl~A'l'MEN'.f 01~ ANEURlSM. 

This may be conveniently divided into the medical or no1i·Operaiive, and 
the surgical or operative, treatment of aneurism. The former i~ the only 
mode generally applicable to ancurisms of the tborucic aorta, and is the safer 
mode in certain other cases-while it may be used as a valuable adjuyant to 
the ~urgica l treatment of aneurism in any situation whatever. 

Medical Treatment.-This aims to promote the cure1 or at least retard 
the progr~s. of ancurism, by inducing, if possible, a deposit in the snc of 
laminated, fibrinous coagulum. To effect this, the patient should, in the fir::;t 
place, be kept at perfect rest-in bed, if pos.sible-and !:ihould limit his diet, 
particularly avoiding irritating or indigestible food 1 st imulants, and large 
c1uantitie~ of liquid. The treatment by position and re~tricted diet has been 
\·ery ~uccessful io the hands of the Irish surgeon:s1 particularly Bellin~ham 
and Jollitfo Tufnell. IS'mall but repeated bleeding.If were highly commended 
by Val:"\alrn, and form a prominent feature of the method of treatment which 
bears his name. They have likewise been employed with sucrc::-R hy Pelletan, 
llodg~on, aud others. Venesection has also been advantageously resorted 
to by· Porter, Broadbent, and others, for the relief of dp;pna::a, in cases in 
which this has been a troublesome symptom. Ilol111cs has suf[gested the 
withdrawal of blood directly from the aneurism by means of an m~pirator; 
but the pl:1n seems to me a. very unsafe substitute for vencscC'tion, and I ha.ve 
heard of one case in which it was the immed iate cause of death. Various 
dru,!.!!i have acquired a certain reputation in the treatment of ancurism, cspe· 
cially the ctrclctle of lead nod the ioclide of polw~siwn, which ii; very highly 
spoken of' by Balfoui\ of Edinburgh. Speir, of Brooklyn, recommends the 
employment of gallir acicl and the subsulplwie of iron, and F. Flint, the ad
ministration of chloride of barium. Di!!iialis, t•e1·afrum t•iride, and aconite 
have ah:10 been used with advantage, while Langenbcck, Dutoit, Plagge, and 
other:s

1 
have lately employed with success hypodermic injections of ergotine. 

The local application of ice has been of use in some ca~cs, but is a dangerous 
remedy, having, :1ccorcling to Broca, induced gangrene of the ~k in. The 
pain of a growing aneurism may sometimes be relie\·ed by the use of anodyne 
pfo.~ter11 or emb,.ocalions, while a hemlocl- or lead plaster may be u~ed to give 
externa l ~upport iu a case in which rupture of an ancurism is impending. 

Surgical Treatment.-This embraces a number of different methods which 
may be considered in succession. 

I. Ligation.-Ligation may be employed on both ,'fide.~ of the aneurismal 
sac, constituting what is known as the uOlcl Operation;" on the Cm·diacSide, 
as in Iluntrr's and Ancl's methods; and on the Di,'llal Side, ui; in the plans 
of Bra.;;iclor and Wardrop. 
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1. The 'j Old Operation." -This, which until the early part of the Ja:-;t 
century, wa:;, with the exception of amputation. the only operation employed 
in the treatment of aneurism, is also spoken of as the Antyllian method, 
from Antyllus, who was one of the fir~t. if not the fir~t, to employ it. It 
consi~t~ in opening the sac, and applying ligatures abo,·e and belo\\, us wai:; 
directed in ~peaking of traumatic anew·Umi (oee page 197), though it would 
appear that by the older surgeons the ligatures were ~ometimes applied fir:::t, 
and the sac subsequently laid open, or even totally excised. The operation 
is often a ,·cry severe one, :md is more liable to be fol lowed by hemorrhage 
than the Ilunterian operation, on account of the artery being tied in im
mediate proximity to the sac, and where, therefore, it may probably be 
diseased. In certain situations, however, as in the axilla, root of the neck, 
or gluteal region, this operation may be sometimci; properly employc<l, and 
was, under such circ:umstances, several times resorted to by the late Prof'. 
8ymc, with the most brilliant aud gratif)'ing success; it may also be practi~ed 
iu c-a~es of diffused fomoral aneurism, as a substitute for amputation; and in 
any locality, if an aueurbm have burst or have been accidentally laid open, 
it may often be the most eligibl e mode of treatment. A modification of this 
method, attr ibu ted to Guattani, and recently revived by 'Vat~on, of Jensey 
City, consist~ in plugging the sac, and, if possible, the opening of the artery 
from which it arises. 

2. Ligation on the Cardiac Side of the Tumor.-Thc method of ligat
ing nn artery for aneurism which, when practicable, is now employed in 

preference to any other, is that known as the 
FIG. 262. Fio. 263. Hunterian Method (Fig. 263), from the illustrious 

.John Hunter, by whom it was first resorted to 
in 1785. In this operation, the vci:isc} is tied at 
a distance .from the sac ( whiC'h 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 pass through the 
sac by means of the collatcrnl circu lntion; the 
cure is thus effected by the dcpo~ition of lami
nated coagu lum , and not by the Hidden clott.ing 
of the whole contents of the tumor. Anel's 
Method (Fig. 262), which is spoken of by most 
}'rench writers. as identical with Hunter's, con
sists in the application of a proximal ligature 
immediately aboi:e the sac: it wa~ employed by 
Anel in 1710, in a case of trn.umatic aneurism of 
the brachia! artery, and apparently as a mere 
experimental variation upon the old method.1 It 

does not :-:eem to ha\·e been repeated, except once by Desault, and fell into 
oblivion until after the promulgation of Hunter's plan of operation. Anel's 
method is dcfc<:ti\•e in not allo" ing any current through the sac, except from 
the distal end-imperfect coagulation and suppuration being therefore apt to 
follow-and in requit·ing the ligature to be applied to a part of the ve:IBel 
which is very linble to be diseased, thus exposing the patient to a consider
able risk of hemorrhage; the operation is, moreover, difficult, on account of 

~~~~f~;,~~:~~ci~~~~1 jE:,:tl;~i:1:teo1)~,~~i!!:~ ti~~~e0\;1~~~u1~f:n~r~~r~r~~1 ~1:1~\~~rv!d 
1 ]{('yslCre subsequently (in 1774) modified the old operation by substituting com

;n·ession for the distal lignture, retaining, however, the incision of the sac (Pelletan 1 
Cliniq1u: Cltirnrgicale, t. i. p. 144). 
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whirh were mentioned when speaking of ligation in the continuity of arteries 
(page 188); before tightening the ligatu re, it i:s well to make di:-tal com
pr~:-o,..ion for a fow :oeconcls, ::w as to insure the distention of the sar. 

The imnw<liatc cHC('t of deligation is to arrest the ancurismal pul~ation 
anti bntit, the limb below the ligature ri::;ing in temperature,• ond often be-

~:,~:i:i'.~;,!~.%~~~)!;1c~1:~1;f:~E:]~:~;.d~o~;11:~~£~~~;~~~,~~~i:,:~~~)i~;:,~~:i~~; 
the tumor gr:tdual ly contract ing subsequently, though it often remain~ cjuite 
per<·cptibk1 to the touch for weeks or even mouths. The c~tablishment of the 
collrderrd citculation1 after the Iluoterian operation, usually require~ the en
largement of two 8ets of anastomosing vessels-one around the scat of liga
tion, and another around t he ancurism itse lf:--unles:s in the rare cases in 
which the r-.ac becomes obli te rated, still leaving a channel fo r the norma l How 
of blood. If, howeYc1·, the artery be t ied near the Sa(', as in aneurism of the 
primitive carotid or external iliac-or in any case by A nel's method-but 
one set of collateral vessels is needed. If the collatera l circulation ab°'·e 
the :;ac be too rapidly established, the operation may fail, the pulsat ion of the 
ancuri~m bring renewed as forcibly as at first; in most ca~es, howc\·cr, enough 
coagu lation takes place while the circulation is temporarily arre~ted to insure 
the cont inuance of' the clotting process, and the attainmeut of ultimate suc
ce:0s. 'rlu~n two seL:i of collateral branches are enla rged, the lower arch of 
anar-.tomo~is is commonly first developed, owing to the ancurismal swell ing 
it:;elf lun·ing led to previon:" dilatation of the neighboring VC:!tiC I ~. If the 
lower ana~tomo:-is be defective, consolidation of the tumor lll:l)' not take 
place, and ~uppuratiou of the sac, or e\•en gangrene, may fo llow. 

C(l1/.~('.11 of F(lilure nfler the llunterian Operafion.-There are several cir
cum:-;ta n('cd whic h may lead to failure after the Hunterian method of ligation i 
the:-;e an•, ( 1) hemorrhage from the point of liga ture, (2> return of pul::ation 
from too free development of the upper collatera l circulatiou-that above t he 
~ac, (3) suppuration and sloughing of the sac, often accompanied by hemor
rhag-e, and (4) gangrene of' the limb from the combined influence of:uterial 
occl u ~ i ou and venom.; congc::ot ion. 

( 1. ) Secondary £Iemorrha9e from the Point of Deligation.-This (wh ich, 
it('Cordiuf( to Crisp, usu:1l ly occurs from the seventh to the fifteenth d::ty) is 
more frequent in the upper than in the lower extrem ity1 0 11 account of the 
g reater freedom of arterial annstomosis in the former situation, hut is apt to 
occur in any loC'ality in which large branches are given off in close proximity 
to the point of ligat ion-the clots, upon which arterial occlu :s iou after the use 
of the ligature depends, being, under such circumstances, insufficient to resist 
the forre of the cirC'u lation. In order to dimini....:h the risk of hemorrhage, 
Holme~ reco111111cnd::o the employment of cm·bolized C<tlrftd ligature.~, and re
port..: a ca~e in wh ich he thus secured the carot id and subclavian arteries, the 
patient dyinp: from other causes, and the autopsy showing that both ve:-sels 
had been succe::-. .;f'ulJy occluded. Callender, however, from a serie8 of experi-

1 This stntement is in U.<'cordance with tbe result of my own observation, and cor
re~ponds with the doc trine of Holmes i most writers, however, teu.ch that the tempert\
ture at fir~t fa\ls

1 
nnd !lub~equently rises when the collaternl c irculi\t ion is e!'ilnblished. 

But, nccordin~ to Brocn1 ns quoted by Holmes, this r ise of temperature does not take 
pl!lce in aninrnls, although in these the col l11ternl circulation is most rapidly estnb
fo.hcd. The increa~ed tempernture is 11ppt\l'ently due to czlpilln.ry congestion, caused 
bv the sudden rcmo"nl of the vis a tergo of the heart's action, tlided, perhaps, by 1l 

pO~itivc d il ntntion of the capil lztri es, brought about th rough the ngency of the nervous 
system. 
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mcnts made with catgut ligatures, concludes that they disappNll' so rapidly 
( in ;)()to 60 hours) in the fluids of a wound ns not to g-iYc time for the firm 
occl usion of the ve~sel, and cases of seconrlary hemorrhage after the u:;:e of 
carbolized catgut have been reported by the same writer and by l\Ir. H olden 
and Dr. Humphry. .:\Cy own experience in this direct ion iJo' limited to two 
ca~es in which I tied (successfully as regarded recovery from the operat ion ) 
the cmn mon carot id artery for ancurism i as the external coat of the ve~:<C'I i ~ 
not divided 1 I do not see why there should be any special ri r-:k of hemorrhage 
from the disappearance of the ligature, though fai lure may occur from the 
artery remaining pervious and thus permitting a retu rn of the blood-C'urrcnt, 
as iudeecl actually happened in one of my cases and in others recorded hy 
H eath, T. Hrnith, Treves, and McCarthy . 

The freatment of hemorrhage from the point of ligation , in a case of aneu
risrn , is the snme as for bleeding after ligation in the continuity of an artery 
in any other case, n.nd is to be conducted as dire('ted at page 196. 

(2.) R ecttrl'ent Pulsation is met with when the upper anastomotic arch 
allow1:5 an unusually free fl ow of blood into the artery, between the sac and 
point of ligation, and is proportionally most frequent in ca~es of carotid 
nneurism, for in these the circle of 'Vi11is allows the collateral circulation to 
be very quickly established. In mauy cases the recurrent pulsation cons i ~ts 
of a mere thrill, without any bruit; but it is occasionally as. distinct as before 
the operation. It usual ly occurs within twenty-four hours after the tight
ening of the ligature, though sometimes not for four or six weeks, and more 
rarely at an in termediate period. The prognosi~ of these cases is usually 
favorable, the puli'atioD agaio disappearing as consolidation is com pleted
though occm;:; ioually a fatal result ensues from suppuration and ~loughiog of 
the :sac. Pulsation sometimes recurs several montlu;; after the consol idation 
and contraction of the aneurismal tumor, and the case is then properly called 
one of secondary aneurism, though it is probable that in most in!'itances the 
new tumor is developed at a slightly higher point of the artery than the 
scat of orig inal disease. Enlargement pf the sac after ligat ion, without pul
sation, is due to the reflux of blood from tl1e a rtery on the distal side. If 
excc!:'s ive, it may lead to serious consequences-inducing gangrene, by ob
st ructing the venous circulation. Usually, however, as pointed out by 
P emberton, coagulation occurs, and the aneurism is thus com·erted into a 
solid , fibrinous tumor. 

Treatmcnt.-Before tightening the ligature, in an operation for aneurism, 
the surgeon 8hou ld a~certain , by pressure with the finger, that doing so will 
entirely arrest the puhmtion in the sac. By neglect of this precaution1 the 
aneurismal cu rrent might be kept up by means of a. t·w~ abermnJJ or unusual 
arterial distribution, and the success of the operation might be in conse
quence 1n·e\·entetl. The treatment of recurrent. pulsation may mmally be 
satisfactorily conducted by elevating the limb, making moderate compres
sion upon the sac, and perhaps cautiously applying cold. If' the pulsation 
persi;:;t, a ligature may be applied lower down , as in Ancl's method; but if 
~ l augh ing of the sac he imminent, the surgeon's only resources will be am
putation and the "old operation "-the former being indicated in cases of 
popliteal or axillary, and the latter in those of cervical or inguinal , aneuri~m. 

(3.) Suppuration and Sloughing of the Sac.-This may occur as a conse
quence of recurrent pulsation-or may result from imperfect development 
of the lower collateral circulation (preventing consolidation of the tumor), 
from the Rizc of the sac itself and the thinness of its walls, from the circula
tion th rough the sac being completely arre~tecl (lead ing to coagulation en 
11ws8e, instead of to the deposit of laminated clot), or from external violence, 
or even careless handling of the tumor before or after operation . The symp-
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tom:s are thOi"C \\hic:h characterize the occurrence of suppuration in genera], 
the ~ac finally gi\.· ing way, and (in about twenty-five per cent. of the ca~es 
in which this acddcnt happens) death resulting from hemorrhage. Bleed
ing i::; particularly apt to occur in those cases which ha\'e been marked by 
recurrent puJ....ation, and then follows immediately upon the giving way uf 
the :sac; in other eases it may not occur for several clays; while if suppura
tion take~ place at a late period, the arteries communicating with the ~ac 
may be sufficiently occluded not to allow any hemorrhage at nil. Huppura
tion of the eac i:; mo:::t common in cases of axillary and inguinal ancuri:sm, 
though it may occur in other situations. 

The treatment consists in laying open the sac, evacuating its contents, and 
promoting healing hy granulation, a provisional tourniquet being applied as 
a matter of precaution: shou ld hemorrhage occur, an attempt must be made 
to i;ccure the bleeding orifice with a. ligature, or by the application of the 
actual cautery-and, if' these fail, amputation should be prncliscd1 provided 
that the situation of the aneurism admits of such n course. 

(4. ) Gangl'ene of the Limb usually results, as has been mentioned, from 

~:~~1 ~~1'.~~?~;~1 t~tt!~~~11~La ~:i~~~a~F~~~~~~if :r~:~,~·~~~t~~~~~:f~81~~~:~.j~~~, i: u~~a~~ 
predi8posecl to by loss of blood, by erysipelas, or by the exposure of the limb 
to undue prCi"1'ure, cold, or excessive heat. It is most frequent in the lower 
extremity, and occurs usually from the third to the tenth day, being in
variably of the nature of moist gangrene from implication of the veins. In 
order to prevent the occurrence of gangrene, those mea~ures should be 
adopted which were advised in speaking of gangtene f1·om m·tuial occ/u.~ion 
(page 196); in some ca~es it may be proper (in order to relieve the ,·enous 
trunks from pressure) to lay open the sac and evacuate its contents-and, 
indeed, it is one of the recommendations of the old operation, over that of 
Hunter, thrtt it is less apt to be followed by mortification. If gnngrene have 
actually occurred, umputation must be performed, usually at th<.' shouldrr
joint, in the case of the upper limb, and at the junction of the upper and 
middle thirds of' the thig-h, in that of the lower extremity. 

Be::'ide the above, which are the common causes of den th af'lcr ligntiou 
for aneuri:::m, there arc certain special risks in particular situ:itions. Thus 
Cerebral Disea.<?e causes more than one-third of the deaths after ligation of 
the common cnrotid (ninety-one out of two hundred and fifty-nine, according 
to Pilz), aud Infra-thorncie Inflammation about two-fifths. of the cleaths after 
ligation of' the third pnrt of the subclavian (ten out of twenty-five1 according 
to Erichsen). 

Indications and Confra,-indications jo1' Ligation.-ThC' application of the 
ligature, in the treatment of aneurism, is indicated (1) in ca~es in which the 
dil:-'C'3i"C is active and advancing, and so situated that, while pressure, ftexion, 
etc., are not applicable, the use of the ligature is not attended with unusual 
ri~k, (2) in any cusc iu which less dangerous modes of treatment hrwe been 
tried and failed, (:3) in case an aneurism has burst into an nrticulation, (-!) 
in cnse nn aneurism has become diffused, and yet not so widely cliffu:::cd as 
to require amputation, and (5) in case an aneui-ism has burst o.r is about to 
bur:<t extC'rnallv, and in case, therefore, the operation is imperati\'C'ly re
quired to prevCnt death from hemorrhage. The use of the ligature ~s, on 
the other haucl, contra-indicatecl (1) by the pre:.:ence of any complicat1on-
8uch as extrnsivc arterial or cardiac disease, the existenre of internal ancu
rism, ol<l ngC', or the prevalence of erysipelas-whic.h would probab.ly rC'n~ler 
the operation peculiarly dangerous, (2) by the l oeah~y .of the an;un~m hem~ 
such that prrssure or Hexion would probably be sufhc1cnt to cffc<·t :t rure, as 
in many nneurisms of the brachia!, femoral, a.ncl popliteal arteriC'R, and (;3) 
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by the locality ()f the ancurism being such that, from the proximity of' ana~
tomosing: hranche~, or from any other cause, the operation would almo:st 
certainly tcrminnte unsuccc:ssfully-the imminence of rupture being in ::.uch 
a case the only ('ircurnstance that could justif)• operative interfC'rent•e. Ji.ful
t1)1le aneiui.~111 is u:;ually, though not always, u. contra-indication i thus, if 
two aneurisms exi:-;t on the same limb, they may both he cured by the ~ame 
operation ;1 01· double popliteal aneurism by ligation of both fomoral ::uterie:-;; 
in most cases, howe,·er, the existence of more than one ancurismal tumor 
contra-indic:1te::., though it may not positively forbid, ligation. 

Though I hn\'e said that ligation is contra-indicated in many ca~e!' of 
popliieal ancurism, yet I believe that in other instances it is the best mode 
of treatment. The operation, however-which, though delicate, i~ not 

in itself very dangerous-should not, of 
Fto. 264. Fto. 265. course, be indiscr iminately re8orted to. If 

J 
( 

the aneurism be quite small, pressure will 
probably suffice for a cure, and even if it 
fail, will do little or no hnrm; and hence, 
in such a case, should ccrtainh~ be tried. 
If, on the other hand, the tunl.or be very 
large, or if it have become diff\.ised, the 
risk of gangrene may be so great as to 
render amputation preferable to either 
compression or ligation. There is, how
ever, an intermediate set of cases, in which 
pressure would not he likely to succeed, 
and in which, if pers i:;;ted in, it would cer
tainly increase the obstruction to the 
Yenous circulation, and thu:.; lessen the 
chances from subsequent ligation. In such 
cases, compres~ioa should be employed, if 
at all, with grent caution, and ligation 
should be promptly resorted to, if pres~ure 
be not quick ly productive of benefit. The 

wardrop's surgeon will in this, as in other instances, 
operation operation. advance both his own reputation and the 

interests of his patients, rather bv adapt-

~~~i~~sal~d11:~~~e;~i!b1;h:111~~~~~~~i~sn~!·e:~~~~si~~·~c~~{:1~,fc~~-:~~~~;1t~y adYo-

3. Ligation on the Distal Side of the Tumor.-This operation is attrib
uted .to Brru;d?r, whose name it bears. It was recommended by Dc:sault, 
but firs~ pract1:-sc>d by Deschamps, and sub~equently by Warclro1>-being in
deed of~cn spoken of as "' ardrop's method . Though this ~urgcon, howe,·cr, 
succct<sfully cm~loyed Brasdor's operation, the plan which he him~elf sug:
geiStccl, and which properly bears his name, is ~omewhat difforent. In 
Bnwlor'."< operation, the whole circulation on the di:;tal side of the snc is ar
re.sted:-in Jl(m{,·op's only a part of the distal circulation, by the application 
o1 a ligature• to a hranrh of the main trunk, or to one of several arterie:.. 
proce~ding from the aneurism. Thus distal ligature of' the carotid for carotid 
~ne~1r1sm ~vould be at~ example of Brasdor's method, but the same operation 
f?r mnomrnatc rmeur~1'1ll would be properly cal led '\'~ndrop's. The former 
a1m:s to produce entire, and the latter part inl, ~1rrest of' the circulation 

1 J)emberton has recorded a case in which thi·ee aneurisms on the same limb were 
cured by ligation of the external iliac artery. 
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through the ~ac. The ri~ks, besides those incident to the IIuntcrian mode 
of ligation, arc that the sac, being still di::tended by the cardiac impul:-e, 
may continue to increase in ::ize, the operation thus failing, en~n if Htppu
ratinu and l'1. IOUf!hing do not lead to a filtal termination. lleurc, excepl in 
particular ca.-c:s, m; of aneurism of the root of the carotid, or of the innomi
nate, the distal ligature is not to be recommended. 

II. Acupressure has been successfully employed in a few cases of nneurism 1 

but does not appear to present any particular advantages over the u:o:c of 
the ligature. Various modifications of this method, under the nnme of 
temporary ligature, filoprcssure, etc., have also been employrd by ~tokes, 
Dix, and others, but not often enough to enable us to i;:ay whether the~· will 
ultimately he found any better than the methods of tre!ltmcnt which ha,·e 
been longer before the profossiou. (Sec page 191.) 

III. Compression.-Com pression may be made directly upon the aneurisrn, 
or inclfrecUy upon the artery, at a point above or below the tumor (pi'o.rimctl 
or di.~tat compns.~ion); it may be effected by the hands of the smgeon or his 
assistants ( dir1ital compression), or by means of instruments (i11.sfrumenfol 
compre.~sion). Direct Pressure upon the aneurisrnal sac was introduced by 
Bour<lelot, in the ~eventeenth century, and has since been succer;...:fully em
ployed, f1·om time to time, by various surgeons, but is so uncertain, and 
oeeasionnlly so dangerous, a method, tha_t it is now genernlly abandoned a~ 
au exclusive mode of' treatment-while Distal Compre.~.~ion, which wa:-< pro
po;:;ed by Vernet, in the last century, failed in its :i.uthor's own h:i.nd::, an<l 
is nucly employed :i.t the present clay, though Yariek report:-; a ca~e of in
guinal aucurism in which it effected a cure- in connection with rc~t i11 bc<l 
an<l the admini~tmtion of iodide of potassium. Both direet and distal com
pre::sion may. however, prove valuable adjunrnts to pre:-;sure on the proxi
mal ~idc of the sac, as in the plan recently adopted by Reid, 'Vagstaffo, 
Tyrrell, Sydney Jones, F. A. Heath, 'Vright, T. Smit h, 'Vt•ir, Frcem:1.n, 
\Vheelcr, nnd others, who have cured popliteal aneurisms hy pres:;ure with 
Esm:uch'li bandage. Stimson has collected 62 cases of 1u1euri~111 trente1l in 
this manner, a successful result having been obta ined in 35, while only 2 
proved fatal. The treatment of aneurit:;m by C'ompreBNion 011 the Cardine 
Side of the Tumor was employed by Hunter, Blizard, and particularly Freer, 
in En~land, and by Pclletan, Dupuytren, and others, in Ji'rnncc, hut did not 
attain the position which it now occupies in the estimation of the profe~sion 
until it was, ~\bout thirty years ago1 reviYed and systematizcd by the Irish 
sehool of surgeons, particularly by Hutton, Bellingham, Tufiwll, and Carte. 
I t is not ucec:-::<ary, :ls was formerly supposed, to make such firm pre.:::sure 
upon an artery which is the scat of aueurism as to entirely interrupt the 
flow of blood-and still less to exeite :=-uch a degree of inflammation a1' 
might lead to the obliteration of the vessel; on the contrary, the object bcin,!? 
to imitate nature in her mode of effecting a spontaneous cure, by indueinµ: 
the gnvlual depo.::.ition of lamin::e of fibrinous clot, it is sufficient to exercbe 
enough comprc::-.~ion to simply arrest the pulsation of the :-ac1 without pre
,.eDtinµ- the flow of blood through it. Thi:s mode of treatmcnt i~ particu
larly applic:tblc to sacculated aneurisms, though it may :d~o succeed in case:-; 
of the tubular rnricty, in whieh, howe\·er1 the cure i::; effoetc1l rather by the 
gradual contradiou of the ancurismal dilatation 1 than by the dcpol:'it of 
tihrin. The> clrnnce:; of success by comprestiion arc greatest when lhe saC' 
<'oulain;.; only fluid blood, coagulation jn an nlrc>ady partially consolidated 
am·uririm being tlpt to occur suddenly1 and in nn impcrfott mnnncr. After 
recOYC'ry, the> t:;aC is commonly entirely fille<I up, but in some ea~C'S a cha nnel 
remains, through which the normal circubtion is carried on. 
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During the treatment by compre::sion, the patient :5hould of cuu1·sc bL• tun· 
fined to becl,1 and the hygienic an<l other means s1>0kcn of under the head of 
11Iediral Treatmrnt put in force. Nervous irritability and pain should be 
controlled by the free use of opium, and in certain cases, in whieh the needful 
pre::sure cannot be otherwise borne, ether or chloroform may be administl'rccl 
by inhalation. 

1. Instrumental Compression may be effected by the u~e of rnriorni forms 
of apparatus, such as a Signorooi's or a 8key's tourniquet (Figs. 2(), 27 \, 
Lister's compressor (Fig. 28), Reade's or Carte's apparatus ( in the latter of 
which (Fig. 266) elastic force is applied by means of vuleanized lndia·rubhcr 
bands ), or .a si mple conical weight, held in position by means of a leather 
socket, or, as successfully employed in Bellevue llo:spita.l, New -"fork, a bag 
of shot suspended from the ceiling.' In situations in which a considerable 
extent of' artery Cf\ll be dealt with (as in the thigh), alternate prc:::surc upou 

Fm. 266. F'w.2G7. 

several points may be pracfo;ccl, 
by mcaus of an inf::trumcnt such 
as that represented in Fig. 267, 
which was modified from one of 
Oharriere's, by Dr. Gibbon:-;, for· 
rnerly of this city. The point ~ 
which require special care, in the 
appl ication of instrumental com· 
pression,nre to see that the artery 

C:irte'~ <:ompmsor for the groin. is fairly pre:'sed against the bone, 
while the pressure is not so widely 

diffused as to cawm great \·enous congestion from implication of the deep· 
seated veins, and to guard against excoriation of the sk in by carcfo lly shnvinf! 
and powdering the part, and by occasionally changing the point of pressure. 
fa situat ions in which \·ery deep pressure is necessary to control the cireu · 
la.tion, an<l in which, therefore, the treatment becomes \·ery painful ( as in 
comprc.;;;sing the aorta, common iliac, or subclaYian), an[('Sthci-ia mny hr 
previously induced 1 as proposed by Murray, and may be ~tendily kept up 
for a:.:, many hours as may be thought safe. 

Rapid Pre.q,;mre Treatment of .Aneurism.-1\Iurrny, H eath, -:\la pother, Levit<, 
Agnew, and other surgeons, have succeeded in curing nncuri~ms of thr iliae 
and femoral arteries, and even of the abdominal aorta, by completely arre~t
ing the flow of blood through the sac by means of inl"trnrnentnl comprc~t<ion, 

1 Dr. Buckmin~ter Brown hns, howe\'er 1 reported a case in which direct compres· 
sion effected ncnre while the pntientcontinued to walk nbout. 

2 Or. Sawyer, of 811.n Francisco, employs a shot-bug terminating in a distended 

!'.:1~~i:~:?l~:!~ii.~i:~~~r::~!~~ii,r,~~:~:~"~~~1;~~~~~,~l~i~~lt~·,:!1~c:~~r,~~~Y~~,::'.~~~~:-: 
bag1 held in place with elastic bands, is employed by )ludruzza, of Pcrugia. 
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applied above or ou both sides of the tumor, and kept up in some cases for 
many ham":", the patient meanwhile being under the influence of an anres
thetic. The mechanism bv which the cure is effected in these cases seems 
to be the coagulation en niasse of the contents of the aneurismal sac, the 
mode of trcatmrnt being thus assimilated to Anel's and Brasdor's operations. 
While "the rapid pre:->sure treatment 11 is unquestionably a valuable addition 
to the surgeon's means of dealing with aortic and inguinal aneurioms, it can 
not, in my judgment, replace, in the treatment of aueurisms in other situa
tion~. the ordinary mode of making instrumental compression-which aims 
to effect a cure by inducing a gradual formation of laminated coagulum, and 
which I believe to be ~afer, if less brilliant, than the rapid method, which 
has already led to five fatal resu lts in the hands of British surgeons. 

2. Digital Compression, which was first proposed by Vanzetti, of Padua, 
about twenty-five years ago, and which has been succe~sfu lly resorted to by 
Knight, of New liaven, Parker and ·wood, of New York, S. ,V, Gross, 
Agnew, and many others, myself included, may be employed as an exclusive 
memmre of treatment, or as an adjuvant to compression by means of instru
ment:.:. For it:0; u:.:e in the former mode, constant relays of sk illed assi:.:tants 
arc usually required, and these can frequently not be obtained; hence, though 
its statistical results are very favorable (the average duration of treatment 
in succcs~fu l cases being, according to Gross and Fischer, about three days), 
it is principally as an aid to instrumental compression that it is likely to he 
generally resorted to. The employment of digital compression can be much 
facilitated by IIol<len's plan of superimposing a. weight upon the finger, 
which c..'ln thus keep up the pressure for a 9onsidcrable len~th of time with
out fatigue. The statistics of digital compression have been particularly 
studied by Fischer, of Hanover, who finds that 188 cases ( in all situations) 
gave 121 succes:o;cs, and 67 failures. In 17 of the successfu l, and in 33 of 
the unsucce!':s.ful, cases instrumental compression and other means were also 
employed. Death occurred in 19 instances, once after digital compression 
alone (from gangrene), three times after digital and instrumental compression, 
ten times after subsequent ligation, three times after amputation, and twice 
after opening tho sac. Digibd compression is estimated by Fischer to be five 
per cent. more succc:oosfu l than instrumental compres::;ion, and is considered 
by him superior to any other mode of treatment except flexion, which he 
thinks should be preferred in any case in which it is applicable. 

\Vhen it is resolved to attempt the cure of an aneurism by pressure, the 
patient being prepared as has been directed, and the ci.rcu lation through the 
aneuri~m controlled by the application of a suitable instrument, compression 
!'hould be steadily maintained, if possible, until consolidation is complete, or 
at least measurably advanced. This may usually be accomplished by using 
an instrument such as that of Dr. Gibbons, or by employing digital compres
:.:ion during the intervals in which the preS5ure of the instrument is relaxed. 
A cure has, indeed, been obtained in cases in which pressure has occasionally 
been intermittent for several hours at a time, but it seems probable that, 
when applicable, ·moderate but continuous pressure is more likely to prove 
beneficial than that which is more forcible but not steadi ly maintained. 

It is well, before applying compression to the cardiac side, to immre the 
complete distention of the sac by the use for a few minutes of distal com
prei:;~.ion. Tho contraction of the aueurismal sac may also be promoted by 
muking p;<'ntle direct pressure upon the tumor, during the whole course of 

~:~\:1~cl1 ti~~nr~·~:1~.~f·~1ac:i:fu~k:~g;:~ ~~1~~~\e~i\'1b~~~~0e~ 0[b\j~l~C~~t~h~ 
aneurism. 

36 
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Adiiantages and Disaduantages of Compression. -The acfrantages of this 
mode of treatment are very obvious; it is certai11ly, though not entirely free 
from risk, far safer ( in most cases) than ligation of the artery, and, in cases 
in which it pro\·es successful, is not materially more tedious. In many in
stances, a cure has been effected in from a few hours to three or four days, 
and the average dumtion of treatment, in successfu l cases, is, according to 
Hutchinson's statistics (for popliteal aneurism), about nineteen days, or about 
the same time as is common ly required for the separation of a ligature from 
the femoral artery. Its disadvantages are that it often foils-12-1- cases of 
popliteal aneurism thus treated gave, according to Holmes, on ly 66 cures
and tluit when it foils, the chances of subsequent successful dcligation are 
less than they would have been had the latter operation been primarily em
ployed. This fact is, indeed, denied by many surgeons, and it is even claimed 
that previous compression, by favoring the establishment of the collatera l 
circulation, lessens the chance of gangrene aft.er the use of the ligature; 
but, as long ago pointed out by Porter, the risk of gangrene after operations 
for aneurism is more from venous congestion than from arterial deficiency ; 
and that compression tends rather to increase than to diminish venous con
gestion, will probably not be doubted. Nor is it fair to assert that the long 
list of failures after compression is entirely due to want of care in its appli
cation; for the advocates of the ligature might as justly respond, with the 
late l\Ir. Sy me, that most of the untoward results of that operation were due 
to the operator's want of skill-Syme himself: as is well known, having tied 
the femoral artery thirty-fise times, with but a single death. 

In what cases, then, should compression be used? The answer shou ld, I 
think, be somewhat as follows: Compression should be employed, by prefer
ence (1) in all cases in which, from the age or general condition of the patient 
-from the existence of heart disease, of other aneurisms, or of marked 
structural change of the arterial coats-or from the prevalence of erysipelas, 
pyremia, etc., the operation of ligation would be attended by particular risk; 
(2) in all cases in which the aneurism, being detected at an early stage, 
would be in the most favorable condition for the use of compression, and in 
which the pressure treatment, if even it failed, would not seriously lessen 
the prospect of benefit from subsequent ligation; and (3) in all cases, on the 
other hand, in which the aneurism, from its locality or size, would not prob
ably be amenable to the ligature, and in which, therefore, pressure should 
be at least tried before resorting to such formidable measures as amputation 
or the "old operation." 

Finally, compression may be tentatii1ely employed in almost every case
even in popliteal aneurisms of moderate size, which are those specially 
adapted to the use of the ligature. If, however, decided benefit be not ob
tained in a short time-three or four days,1 or after a still shorter trial, if 
venous congestion, redema, and pain are markedly increased by the treat
ment-the surgeon should, I th.ink, unhesitatingly abandon compression and 
resort to the Hunterian operation, which, under such circumstances, I cannot 
but believe to be a preferable mode of treatment. 

IV. Flexion.-This mode of treatment was introduced by Mr. Ernest 
Hart, in ]8.58,2 and has since been successfully employed by Shaw, Pember
ton, and f'evernl other surgeons. Its efficacy depends chiefly upon the in ter
ference with the arterial circu lation caused by bending the vessel to an acute 
angle. but is assisted by the direct compression exercised upon the sac by 

1 Holmes gives n week as the proper limit. 
2 It is said to have been previously employed both by Fergusson nnd by )[aunoir, 

of Geneva. 



MANIPULATION, GALVANO-PUNCTURE, AND INJECTION. 563 

the contiguous .surf..<tces between which it is thus placed. Flexion is appli
cable in ca~cs of popliteal aneurism, and of aneurism at the bend of the 
elbow, or in the axilla. Its application is very simple, consisting merely in 
the retention of the limb in the flexed posit ion by means of a double collar 
or fi_gure of 8 bandage. If flexion is to be employed by itself, the limb 
should be heat so as to completely check the aneurismal pulsation. Jn most 
cases, however, it is preferable to employ moderate flexion, using it as an 
adjuvant to digital or to mild instrumental compression. The statistical 
re~ults of the flex ion treatment ha.ve been studied by Rtapin and by Fischer; 
the former writer finds that -19 cases gave 26 successes and 23 fa ilure~, 11 of 
the succcs:ses having been due to Hexion alone, and 15 to this in combination 
with other methods; while Fischer finds that 57 cases gave 28 successes (20 
by flexion alone) and 29 failures. 

It is probable that a combination of flexiou with alternate instrumental 
and digital compression, would be found in many cases as satisfactory as it 
would be certainly a less irksome mode of treatment than either plan by it::;clf. 

V. Manipulation.-This method consists in squeezing or kneading the 
nneurismal sac in such a way as to break up the contained laminated congu
lum-a fragment of which it is hoped may plug the artery at the distal side, 
and . thus lead to the consolidation of the tumor. This plan was introduced 
by li'ergus:'ion, and has been successful1y employed by Little, Teale, and 
Blackman, of Cincinnati, having been combined by the la::it·mentioned sur
geons with proximal compression. According to Van Buren, this i~ the true 
explanation of the cures reported from the use of Esmarch':s bandage, as of 
many other recoveries attributed to compression alone. The dang<'rs of this 
mode of treatment are that rupture of the sac and consequent diffusion of 
the :rneuri:-:m, or inflammation and gangrene, may be caused by the applica
tion of too much force; and that (in cases of subclavian or carot id aneurism, 
for the former of which Fergusson employed it) a fragment of clot may 
occlude the carotid or· vertebral artery, and thus lead to grave if not fatal 
cerebral disturbance. Cases are mentioned by Esmarch and Teale in which 
death foll owed the occurrence of this accident during the mere preliminary 
examination of patients suffering from carotid aneurism, and Tillaux hns 
recently recorded a case of paralysis and aphasia resulting from embol ism 
::;imilarly occu rring during the examination of an aortic aueurism. 

VI. Galvano-puncture was first employed by B. Phillips in 1838, and has 
since been resorted to in a number of cases of aneurism by Petrequin, Cini
:::elli, Duncan, Althaus, and others. Both poles of the battery should, as a 
rule, be introduced into the sac. The great risks of the operation arc that 
coagulation en masse will probably occur, and that sloughing of the aueu
rismal wall may take place at the points of puncture-an nccident which 
would be apt to he followed by hemorrhage. Embolism of the carotid proved 
fatal in a ca8e referred to by \Vheelhouse. The statistics of this mode of treat
ment nre not very frworable; 89 cases collected by Duncan gave 12 deaths1 

and only 31 recover ies, while Petit's collection of }1.j. CfiS('S gives 38 deaths, 
ancl only 6!l recoveries, many of these, too, not having been permanent. 
The only cases, therefore, to which galvano-puncture seems appropriate are 
such as forbid either compre::; . .;; ion or ligation, and yet require active treat
ment. Guimnraez has reported a case of carotid aneurism cured by the 
external a.pplication of electricity. 

VU. Injections of Coagulating Liquids, and especially of the paehloride 
of fro11, have been practised upon sevenll occasions, and sometimes with suc· 
cess. This is, however, a very dangerous method of treatment (the principal 
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risks being from inflammation, gangrene, rupture, and embolif:.m), and its 
use is rarely justifiable except in localities in which both card iac and distal 
compression can be maintained until coagulation is complete-in localities, 
in fact

1 
in which either compression or ligation would be equally applicable, 

and certainly preferable. 

YUL Acupuncture, and the Introduction of Foreign Bodies, Ruch asji11e 
wire (:Moore, Domville, Murray), watch-spring (l\Iontcuovcsi and Bacelli), 
horsehair (Levis, Maury, Stimson), and catgut (Bryant), have been tried
each aiming to effect a cure by furnishing a starting-point for coagulation; 
acupuncture, in conj unction with proximal compression, proved successful 
in a case of ilia-femoral aueurism reported by Dr. 'Villiam Macewen, but 
the introduction of foreign bodies has proved utterly useless in every case 
in which it has thus far been employed.' 

IX. Strangulation has been successfully employed for very small aneu
risms, two needles or harelip pins being passed beneath the tumor, and a 
ligature thrown around their extremities, as in cases of nrevus. 

X. Caustic has likewise been used with success as an application to very 
small aneurisms. 

XI. Amputation.-Finally, amputation would be required, if an aneuri~Hn 
in a limb should become diffused and threaten gangrene, if the pressure of 
the tumor shou ld cause extensive caries of the neighboring bone, or if hem
orrhage should occur from external rupture. Amputation may also be 
required in the event of the failure of ligation. 

Arterio-Venous Aneurism.-As the result of ulcerative action, a preter
natural communication may occasionally be formed between an artery and 
a contiguous vein, constituting a non-traumatic variety of anem·Umal t•arix. 
The symptoms and treatment do not differ from those of the traumatic form 
of the disease, which has been already described (see page 198). 

'THEA'l'MENT OF PARTICULAR ANEURlSMS. 

From a coasideration of the principles laid down in the preceding pages, 
and from aa examination of the statistical results, as far as they can be ascer
tained, of various modes of treatment, we may arrive at the following con
clusions as to the best course to be adopted in dealing with aneurismal disease 
in various parts of the body. 

Thoracic Aorta.-Permanent benefit can seldom be hoped for from ope
rative treatment in aneurism of the aortic arch . Ligation on the cardiac 
side of the sac is evidently out of the question, and hence the choice as 
regards operations is limited to tying the carotid alone (and, unless the 
innominate be also involved, the left carotid is, as pointed out by Dr. Cockle, 

~l~e f~1:~~r ~~a0~1~:::~e~~ ~~d~~~~~ i~h~i:~~n t;aese~~~~~~~~01:~~~-fn ~~:~::~: 
temporary relief having been afforded in several of each category; the most 
successful operations have been those of Mr. H eath, one of whose patients 
lived four and a half years aft.er ligation of the carotid only, and another 
four years after the simu ltaneous ligation of the carotid and third part of 
the subclaviau.2 
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Sti11 Jess succces has attended the treatment by coagulating injections, and 
that by the introduction of a coil of wire or watch-spring, which was first 
tried by t!1e late C. II. Moore, a?d which has been more recently employed 
hy Dum\·1lle and ~(urray, and m two cases by Bacelli; no benefit resulted 
to the patient in Domville's case, while the other four all terminated fatally, 
a~ did the cn:;e in which the introduction of horsehair was tried by :Maur;', 
of this city. Di~tal pressure proved of benefit in cases recorde(I by Dr. 
Lyon and Mr. Edwards, and referred to in l\Ir. Heath1s pamphlet, as did 
galvano-puu<.:ture in 13 out of 36 cases referred to by Dr. Bowditch, of 
B<islon, and in 69 out of 1 H cases collected by Petit. The only treatment, 
however, to be ordinarily recommended, in a case recognized as aneuri~m 
of the thoracic aorta, is the medical and hygienic treatment, described at 
page 5.)8. 

Oa.ses of Ao1·tic Aneurism. treatecl by Li.gation of Carotid Artery. 

No. ] Operator. 

Died ~uddenly, five months subsequently. 
Died 111 three months, from strangulated hernia. 
Died in four monthsj sac suppurated. 
Died in seven days i galvano-puncture also used. 
Died of apoplexy. 
Died 4! yeaN afterwards1 from external rupture. 
Tu':11orstill pulsated. 
Doing well eighteen months after operation. 
Died in twelvemonths. 
Died in ten days; pyoomir+. i no clot in sac. 
·wound healed. 
Died in seven weeks, from suffocation. 
Hight carotid tied; died in forty hour~. 

Oa.<'$es of Aortic A nenrism treated by Li.galion of both Cm·otid cind 
Subclavian .Arteries. 

No. I Operntor 

1 llobart, 

~ I rr~~lt~der, 
4 Sands, 

5 )[aury 1 

61 Spe;r, 

7 1 Banvcll, R Kuester, 

9 Lcdit\rd, 
10 Pollock, 
11 Wyeth, 

I R~"IL I Rom,,k•. 

I 

o;ed. Subclav;an t;ed ;n first po. ,c;on; hemonhnge from 
carotid on sixteenth day. 

Relieved. Life prolonged for four years. 
Died. Died on sixth day 1 from occlusion of aorta. 

Relieved. II~~;:;~d~y z~:u~~~o~:t ~~u~~db:~~fi:7;~1md:~:~ 
ration. Death thirteen months afterwards. 

Died. Ligatures came away withput bleeding i aneurism 

fi~~~:b:;!htr~~~~eabC:at:~~~y~xt!~~~f~~~\i~;: ~~ 
aneurism. 

Died. Carotid constricted with artery constrictor; two 
days afterwards, subclavian tied i no hemorrhage 
from either wound, but death on 34th dny from 
external rupture. 

Relieved. Died fifteen months nfterwards. 
Uelieved Carotid tied first, and subclavinn some months after-

wards. 
Helieved. Patient living seven months after operation . 

Died. Died in ten dtlys. 
Helieved Doing well ten weeks after operation. 
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Innominate Artery.-The chief operative treatment applicable to innomi
nate aneurism is the distal ligature, applied to the carotid, to the subcl:winn 
or axillary, or to both vessels, consecutively or at the same time. The 
carotid alone appears to have been tied for innominate aneurisrn twenty-four 
times, with six more or less permanent recoveries, and eighteen deaths. 
The subc1nvian or axillary alone has been tied fh·e times, with at least tem
porary benefit in three instances. Tbe double ligature has been employed 
in twenty-eight cases, the arteries having been tied consecutively in five, 
and simultaneously in twenty-three, only one of the former category and six 
of the latter proving permanently successfol. In four cases which have been 
already referred to (Hobarth's, Heath's, l\[aunder's, and Rands's), the aneu· 
rism was eventually found to have been aortic, while in Cuvillier's case 
(which was likewise supposed to be one of innominatc aneurism) the affected 
artery was found after death to have been the subclavian. Hodges, of Bos· 
ton, employed the double simultaneous ligature in a case of suppo::ied innomi· 
nate or aortic aneurism, but after the death of the patient, which occurred 
on the eleventh day, no aneurism at all was found, though both vessels were 
dilated; and in a similar case referred to by Stimson as having been ope· 
rated upon by Doughty and A. B. Mott, by conseeuti\·e ligation, when the 
patient died three years afterwards, the aorta alone was found dilated.1 On 
the other hand, Cheever, of Boston, in a case of innominate aneurism made 
an unsuccessful attempt to apply the double ligature; the po~ition of the 
carotid artery could not be detected, and, in endeavoring to secure the sub· 
clavian artery, the accompanying vein was ruptured, death following in two 
hours. It is thus seen that, as far as statistics bear upon the qucs-tion, the 
advantage is, upon the whole, with ligation of either vessel alone; hence, if 
the ligature is to be used at all, that artery should be first tied in the direc· 
tion of which the aneurism appears to be chiefly disposed to spread, the 
ligation of the other vessel being reserved for u. subsequent occasion1 if it 
should be found necessary; as to the part of the subclavian to which the 

~il~~~~1~e b~;~ll~~ ~~~'t;~~:!~i ir th~~~1t (~~~~<l~~~\~;~~l~~n::i1d1 ~~:~tti~c·~~ }f~f!~~~ 
is disposed to think that, by empfoying a ligature of carbolized catgut, the 
risk of hemorrhage would be so much lessened 2 that the question of tying 
the first portion of the arteq might properly be entertained. But as the 
operative treatment by any plan is so unsatisfactory, a fair trial should 
always he first gi,ren to the effect of rest and medical treatment, aided, per· 
haps, by distal pressure, which proved of benefit in a case under the care of 
Mr. Syme. In a case of Luke1s, repeated bleedings and the use of digitalis 
effected a cure, while Coote obtained au equally happy result by the enforce
ment of rest and the application of ice. 

1 'Vyeth 1 however, believes that there was an aneurism of the innominate in this 
case, and that it was cured by the operation. 

2 The use of curbolized catg:ut has, however, been followed by secondary hemor. 
r::scer,i~ndasisr~h~:~u~~or~.of the femoral artery recorded by Mr. Holden, )fr. Cal-
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Ca.~es of Innominale Anettrisni treated by Ligation of Carotid Artery. 

Operator. I Result. 

! ~[~~s, 
~ .\Lott, 
4 Key, 

ltecoverecl. Lived twenty-eight years subsequently. 
Relieved. Died seven months subsequently, from asphyxia. 

5 )lorrison 1 

(i Fergusson, 

~ g~~lt~~~ll, 
9 '\"right, 

10 Broadbent, 
II U ewson 1 

L2 Neumeistert I 
13 Hcott, 
14 Oohlhoff, 
15 Portn, 
16 Yillardebo, 1 

17 Ordile, 
18 Pirogoff, 
19 Pirogoff, 
20 Pirogoff, 
21 Nus~baum, 
22 Nussbaum, 
2a Heath, 

24 Desgranges, 

Died. Death from hemorrhage in three weeks. 
Died in a few hours. 

Recovered. Lived twenty months subsequently. 
Died. Died on seventh day, from pneumonia. 

Relieved. 

Died. 

Relieved. 

Died on sixty-sixth day; suppuration of sac. 
Died on nineteenth day, from pneumonia. 
Died on sixtieth day; hemiplegi11. 

I 

Died in fourth month 1 from hemorrhrH.~e. 
Died on eleventh day. 
Died on fifth day i hemiplegia. 
Died from rupture of sac. 
Died on sixth day i paralysis. 
Died in forty hours1 from erys ipelas. 
Died on twenty-first day 1 from hemorrhage. 

Hemiplegia. 
Died from rupturuof sac. 
Died from rupture of sac. 
:Mistakenforaorticaneurism 1 andleftcarotidticd. 

Death almost immediately, from anremiaof brain. 
Died twelve months subsequently, from indepen

dent. causes. 

Cases of Innoniimtle Aneuris1n treated by Ligation of Subclavian 01· 

Axillary Artery.' 

No. I Op,.Mo•. Rrn•IL Rom,.k•. 

---;- 'Vardrop, I Reli.evcd. Died two years subsequently, from dropsy. 
2 Laugier 1 Died. Died in n month, from asphyxia (axillnry tied). 
3 13roca, Relieved. Died in six months, from gangrene of lung. 
4 Blackman, Died. Died in eight days, from hemorrhage. 
[) Bryant, Relieved. Improvement continued at last report. 

Ca.ses of Innominate Aneurism treated by Consecutii:e I.ligation of Carotid 
mid Subclavian .Arteries. 

No. I O~rator. 

1 Fearn, 
2 'Vickhnm , 
3 )[algaignc, 
4 Bickersteth, 

5 

1 

J-. ;a~~sv:~,d 

Recovered. Died from causes unconnected with operation. 
Died. I Died in two and a half months j rurture of sac. 

11 Died on twenty-first day, from erysipelas. 
" Died in three months. 

Relie\•ed. Diedinthreemont.hs. 

1 This appenrs to be identical with the case attributed to Rompnni. Erichsen 
mentions other unsucccsful cases attributed to Knowles and 0 1Shaughncssy. 

2 Dupuyt.ren 1s case, usually placed in this category, was one of subclavinn aneurism. 
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Cases of Innom.inate Aneurism treated by Simultaneous Ligation of Ccuolid 
and Subclavian A rteries. 

Operator. 

Rossi, DiPd. Died in six days. 
llutchison, Died in forty-one days i some doubt. as to 

whether the subclnvian was really tied. 
J. Lnne, Rupture of sac. 
McCarthy, 
Durham, Died on sixth day, from shock. 
Holmes, Died in eight weeks; galva no-puncturcalso used. 
Ensor, Died in nine weeks. 
°'IV cir , Died in fifteen days i rupture into trachea. 
Burwell, Recovered. Died subsequently , from bronchitis i aorta also 

involved. 
10 Kelburne King, Relieved Temporarily relieved i died in 111 days, from 

hemorrhage; aorta also in volved. 
11 Eliot, Died. Died on twenty-fifth day, from hemorrhage. 
12 Harwell (2d cnse), Recovered. 

~~ ~~: (i~~ ~:::~: Di~d. Died in thirty hours, from effects of anmsthetic. 
15 Stimson, Recovered. Died 21 months aflerwards1 from phthisis. 
16 Palmer, Relieved. Died, after four months. 
17 Denuce, No benefit. W ounds healed, but no change in tumor. 
18 Hansohoff, Died. Death on seventh day. 
19 King (of Hull ) , Helieved. Doing well two months afterwards. 
20 Howard Marsh, ? 
21 Pollock, Died. Died in eight days. 
22 Jl."\\7 • L. Browne, Recovered. 
23 J . L. Little, 11 Death from pleurisy, three years and four 

months after operation. 

Carotid Artery and Branches.-Carotid aneurism is usually looked upon 
as specially nclapted for the treatment by ligation. The operation of tying 
the common carotid is, however, attended in itself by very considerable risk 
-the mortality being, according to Norris's statistics, over thirty-six per 
cent., and according to those of Pilz, over forty-three per cent.1 Of 84 cases 
in which the common carotid was tied during our late war, no less than 63 
(75 per cent. ) terminated fatally, and 101 cases collected by Mr. Maunder, of 
ligat ion for wound or traumatic aneudsm, gave but 34 reco\·eries. I have 
myself tied the common carotid in three cases, and each time succe5sfully, 
as regarded recovery from the operation. As more than one-third (niuety
oue out of two hundred and fifty-nine) of the deaths after this operation 
have resulted from cerebral disease due to the interference with the circu
Jation of the brain, it is evident that in any case in which it is practicable 
to do so, ligation of the external should be substituted for that of the common 
carotid. If, however, as is usually the case, the aneurism im·olves the 
common trunk i tself~ and pres.sure proves unavailing, ligation of the primi
tive carotid must be resorted to. Ligat ion by the Hunterian method has, 
according to Pilz, been done in eighty-seven cases, with fifty-five known 
recoveries and thirty-one deaths, the result of one case not having been 
ascertained . For traumatic aneurism at the root of the carotid, the surgeon 
may choose between Brasdo1·'s and the "old operation," which has been sue-

1 Both ca rotids have been tied in twenty-seven cases-once simultaneously (fatal 
in twenty-four hours), and twenty-six times with greater or less interval between 
the operation; only five of the latter cases proved fatal. 
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~:;l~~~ '~~~~1 ~f>:~a:~~~~i~~ufdc~eF:~!~~'l\~:~for ~l~r s~~;~~:1~~;:ft n~~e~~ 
n.bsolute1y sure that the disease might not involve the iunominnte, or even 

~~;a~Z;~~~ ~~<\11::n1~f~~n 0~1~!~~~~=~~, ~:s~~~'t1b!i~~~~:~~::d~s_rnch~e~~i~~ 
patients on whom this operation has been performed, four recovered ('Vurd-

:F'm. 268. 

Carotid ancurism. (From a patient in the University Hospital.) 

rop, Bu~h, Colson, " rood), two were relieved C'Vardrop, Dclcns), nnd three 
died (Lambert, Demme, Laue)-a sufficiently favorable record to encourage 
a resort to the operation under su itable circumstancc:;.1 

Internal Carotid ancl Branc/ies.-Aneurisms of the internal carotid and 
its branches, including intra-cmnial and intra-orbital aneurisms, may require 
ligation of the common carotid artery, though digital comprc~sion with 
medical treatment should always be first tried in these cnses. The results 
of carotid ligation for intra-01:bital aneurism are quite favorable, twcnty
nine cases, colJccted by Noyes, having giYen twenty-five i·ecoveries and but 
one death, and !-iixty-four cases quoted by Wolfe, from Sattler, having given 
forty recoveries, ten failures, nnd fourteen deaths. 

The internal ca1'otid artery has been successful ly tied in cm•cs of ltemor
''hage by Keith, Buck, Briggs, Sands, S. Smith, A. T. Lee, and Barba, but 
does not appear to have been tied in cases of ancurism. Brnmlctte's and 
Byrd's C'ascs, in which the common carotid was tied with both its branches, 
have already been referred to (page 200). 

Vertebral Artery.-This vessel has, according to Prof. Gross, been tied 
on five occasions, nncl four times successfully; but it does not appear that 
the operation has ever been attempted for aneurism of the vertebral artery 
it. .. elf. Comprcs~ion and styptics, after laying open the sac, proved succe:::sful 
in a case of traumatic aneurism of the vertebral, recorded by Kocher, of Bern. 

Subclavian Aneurism.-The statistics of this serious affection have been 
pnrticuhlrly investigated by Sabine, of New York, Koch, and Poland. The 
following tnblc shows the results of various modes of treatment in 122 cases 
collected by the lust-namecl writer:-

fo; ;;N~~~71~~s~~~~t~;~~~~~;a1~:~?~~ii~~i~~bfa\1~~d0;~n;,~~1~~1:,~~tl~~~;~~~~~~end~~~fi~; 
and one unaccounted for (Half-Yearly Abstract of Med. Sciences, vol. xlviii. p. 158). 
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1. None, or medicnl trentment only . . . . 49 13 31 
2. Moxn. and hypodermic injection of ergot• . 1 1 

:: g~:~tr~~s~~r~~i~::dia.c sidei . . . . 
3 3 
1 1 ·2 5. Injection of coagulating fluids4 

• • • 2 
6. Acupressure of axillary and in nominate 1 ·2 1 
7.Manipulation ........... 4 2 

~: g~;::E~~H~c'.tfr~~,~~~~,~~:~•:t• ~r •:ub~la: 
1 1 

10. Ligatureofsubclavian (3d portion), embracing 
2 1 12 cases of subclav io-axillary aneurism" . . 

11. Ligature of subclav ian (1st portion), subclavio-
11 11 axillary in one case . . ...... 

l!· ti~m;; ~f i~:t~:;2~~.~~;~~~~~~~ :··;,.b,.i 
12 "j 

12 
1 
1 1 

15. J ... igature of subclnvian 1 c11rotid, and vcrtcbrnl 1 1 

~~: t:~:~~;: ~{ ::~!i~dy} (Brasdo r)1 
4 4 
1 1 

18. Amputation atshoulder-joint8 •• 1 I 

122 
_3_3_1 

84 

Uncer
tain 

From the above figures it will be seen that the most promising methods of 
treatment are the medical and hygienic, with compression in suitable cases. 
Manipulation and galvano-puncture are also worthy of further trial. The 
Hunterian operation is justifiable in cases in which the aneu rism is situated 
in the third portion of the ves.sel, so that a ligature can be applied out.side 
of the scaleni muscles, or even between them-the case under such circum
stances approximating to one of axillary aneurism . " ' hen1 however, the 
disease involves the second portion of the artery, the surgeon can only 
choose between ligation of the innominate (first practised by Mott), ligation 
of' the first part of the subclavian, and some form of the distal operation. 

The innom.inale artery has, in all, been t ied in twenty-one cases, of which 
twenty proved fa.tal. The only instance of recovery is that in which Dr. 
Smyth, of New Orleans, tied also the carotid and vertebral, the patient 

1 Dutoit has recently reported a case successfully treated by hypodermic injections 
of ergotine, supplemented by digital pressure on the cardiac side of the sac; Gay has 
also recently recorded a case in which compression was employed with marked ad
vantage. 

2 Direct compression has proved successful in a fourth case reported by Mr. llolmes. 
3 A case cured by distal compression has been recently recorded by 'Varren Stone, 

of New Orleans. 
~ Dr. Levis, of this city 1 tried the introduction of horse1Lairs1 with a fatal result. 
5 Another (fatnl) case bas recently occurred in the practice of Sir W. Fergusson. 
6 A successful case has been since recorded by Dr. Little, of N ew York. 
7 Successful cases have since been reported by Prof. Toland , of Ran Francisco, and 

Dr. :F'orbes )foir, of Aberdeen. 
8 Unsuccessful cases have been since recorded by Mr. H olden, Mr. H. Smith, and 

Mr. ll eath i no effect was produced in Smith 's case, which terminated fatally from 

~;tst~f~c~~:rdsi~~r:J~ 0b~~i ~b~0~~~~n~f aV~~ :r;~;~!~1 
id!;s ~~~~~~u~~5tl/cuf~1 ~c~r;: 

case, recorded by Mr. Rose, the carotid was also tied, and the aneurism was practi
cally cured four weeks after the operation, though hemiplegia bad followed the inter· 
ferencc with the cerebral circulation. 



SUBCLAVIAN ANEURISM. 571 

surviving ten years and then dying from hemorrhage from the sac, into 
which the blood had found its way through the subscapular artery. 

I 
2 
3 
4 
5 
G 
7 
8 
0 

10 
11 

Cases of Ligation of the Inno>ninate Artery. 

R<P'"" I Ra"k I No R'P'"" 
------ ----

)loll, I Died 12 Pirogoff, 
Graefe 1 cc 13 BuJalsk1 1 
Norman 1 

11 14 Id 
Arendt, 11 15 131ckersteth 1 

Hall, I " 16 0'Grndy,' Bland, " 17 Smyth 1
2 

L1znrs, u 18 Portcr,3 

gi!;:?r~rcn 1 
:: ~~ 2~~11cJ~:$ 

Id 21 Buchanan,6 

Gore, 

Died. 

Recovered. 
Died. 

The fii·st portion of the 81.tbcl<ivian bas, including l\fcGill's case of tempo
rary occlusion, been tied nineteen times, and in every instance with a fatal 
result. Heventeen of these operations were upon the right side, and two 
(Rodgero's and McGill's) upon the left. 

Ca.'es of Ligation of the first p01·lion of the Subcl«vian Artery. 

Reporter. 11~
1

-R<pon<« 
1 Co Iles, Died. 

! 

11 Rayer, Died. 
2 Mott, 12 Listont8 

3 lillyden 1 13 Parker1
9 

4 O'Heilly 1 14 llobnrt,10 

G Partridge, 15 Cuvillicr 111 

G Liston, lG Kuhl, 1~ 

7 Hodgers, 17 Ayres,13 

8 Auvert 1 

I 
18 Beckcr,1s 

9 Id.7 19 McGill,11 
10 Arcndt1 

'Ve thus have 40 cases of ligation of either the innominate or the first 
part of the subclaviau, or, considering cases of subclavian nncurism only, 
:31 in;:itances of the proximal operation, with only one recovery-surely not 
enough to justif~y a repetition of the proceeding unless in very exceptional 
circum:stances. If the operation is to be clone at all, Dr. Rmyth's example 

1 In this case the carotid also was tied. 2 Carotid and vertebral also tied. 

: ~~r~tit~~n a~:f;!~~~:;a~;h~o~~~~:~~.is case. 
& Operntion for hemorrhage after gunshot wound. 

~ ~~~=r0~p=~:i7:r;a~~e~~~~~n.t died in a few min8u~~~otid also tied. 
9 Carotid and vertebral also tied. 

10 Distal operation foraorticaneurismi cnrotid also tied. 
11 Traumatic nneurism from bayonet wound; carotid also tied. 
1 ~ Operation for malignant tumor of bend. 
13 For secondnry hemorrhage following gunshot wound. 
u First part of left subclavian temporarily compressed with torsion forceps; pleura 

wounded i death on sixth dny. 
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should be followed, and the vertebral and carotid secured, as well as the 
inuominate. 

The distal operation has been somewhat more succcssful 1 but i~ i-;till un
promising. 'Vhat course then is to be pursued for an nneurism which 
invokes the first or second portion of the subclaxian, aud which resist"i 
bloodless treatment? .Am,_pulationat the shoulder-joint (which would act as a. 
modified distal operation ) would under such circumstances probably be the 
best procedure. It would, as pointed out by Fergu1:5son, who suggested the 
plan, have the ndvnntage over the ordinary distal method of diverting the 
force of the circulation by removing the part which previously demanded 
an arterial supply. This method has been put in practice by Prof. Spence 
and Messrs. Holden, II. Smith, Heath, and ,V. Rose, and in the first- aad 
Inst-named surgeons' 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 circumstnnce, the vessel could not be reached beyond the scaleni 
muscles. Willett has suggested that the carotid should be tied (distal opera· 
tion) iu addition to amputation, and this was done in Rose's case above 
mentioned. 

Axillary Aneurism. -This, which is a less frequent affection than sub
clavian aucurism, admits of several modes of treatment. Compression upon 
the third portion of the subclaviau, either by the 6nger, or instrumentally 
(the patient being an::csthctized), should be tried, and may sometimes prove 
successful, as in a case recorded by Lund, of Manchester; advantage might 
also be obtained from the fiexion method, the arm being bandaged across 
the chest. If it be determined to resort to severer measures, the surgeon 
must choose between ligation of the axillary below the clavicle, ligation of 
the third portion of the subclavian, the old operation, and amputation at the 
shoulder-joint. IAgation of the axillm·y below the clavicle has been done for 
aneurism (as a IIunteriau operation) in 21 cascs,1 with 8 death.;;, giving a 
mortality of 38 per cent. The statistics of ligation of the tltircl varl of the 
subclcwfrm, for axillary aneurism, are slightly more favorable, 67 cases, ac
cording to Koch, giving but 23 deaths-a mortality of only 34 per cent. 
Hence, the latter operation should, I think, be preferred, particularly as on 
theoretical grouucls it would seem to be safer-ligation below the clasicle 
being of the nature of Anel's, rather than of Hunter's, method . Ligation 
of the third portion of the subclaviau is, however, in itself n. very serious 
opcratiou,2 and it is, therefore, worth while to iuquire, with Mr. Syme, whether 
the old operation might not in some cases be preferable. Statistics are as yet 
wanting to decide this question, but the operation, which was twice success
fully resorted to by Syrne himself, is at least worthy of fi.irther trial. Ampu· 
tatiou at the shoulder-joint for axillary aneurism was successfully performed 
by Rymc, and likewise by :Morton, of this city, for hemorrlrnge:3 and gangrene 
after ligation of the second portion of the subclasiau. Either this, or the 
11 ol<l operation," would be necessarily indicated iu :rny case of axi1lary aneu· 
rism which had become diffused, or.which threatened external rupture or 
gangrene of the limb. Amputation would probably be the safer proceeding, 
hut would of course have the disadvantage of necessarily sacrificing the 

an~t:;i~~1~1 (~~=~1 ~~Je~~~~~~1)~ ~~~i~h~1is~~;:~\~ea~r:ea~n t~"~1i~r1e p~~ct~r r:;u~~~~~:d~~~ 
axillary artery, nnd subsequently the innominnte. 

2 'l'he mortality /or all causes is 1 according to Norris's etat.istics, 43! per cent. (Am 
Jouni. of }.Jed. Scwnces, July, 1845), and according to Koch's, no less than 51 per 
cent. Of 48 cases recorded during our late war, 37 terminated fatnlly, a mortality of 
over 77 per cent. 
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upper extremity. Hemorrhage during either operation might be prevented 
by compre:<::1ing the subclavian over the first rib, through a preliminary in
ci:--ion above the clavicle. 

Aneurisms of the Arm and Forearm.-Aneurisru of the brachial artery 
io n rure aflection, of which Dr. L. E. Holt has been able to collect but 17 
ca:-e:-:, including one of his own. \ Vhen involving the uppermost part of the 
artery, immediately below the axilla, it may be treated by compre:"~ion or 
by flex ion, and, if these fail, by the "old operation" Or by amputation 1 either 
of which would probably be safer than ligation of the axillnry, whether in 
the armpit or below the clavicle. For aneurism of the brachia! at :i lower 
point, 01· of' either of its branches, if compression fai l, the Hunterian opera
tion ~hould be employed. The traumatic and arterio-venous ancurisms met 
with at the bend of the elbow, as the result of venesection, are best treated 
by the "old operntiou" (see pp. 198, 199). 

Abdominal and I nguinal Aneur isms.-Dr. Murray, of Newcastle-ou
Tyne, cured an aneurism of the abdorninal cwrta, by imstrumental compres
sion above the sac, iu five hours (the patient being under the effect of chloro
form); and Dr. Heath, of Bunderland, is said to have been equally ~ucce~~ful 
by u::.ing pre~;;;ure, without anresthesia, continued for twenty minutes-irreg
ular comprc.--~ion for ten hours, with chloroform, having previo~sly failed. 
A third i::ucce:::sf'ul case has been reported by Dr . ..Moxon and l\[r. Durham, a 
fourth by Dr. Green how, and a fifth by Dr. Philipson . This mode of treat
ment i5, however, not entirely free from danger; a patient of Bryant's died 
eleven hours after the removal of the clamp (which in this ini::tance was ap
plied over the aorta. on the distal side of au aneurism of the ccrliac a:ri.'f), an 
autop:::.y revealing extensive peritonitis due to the pressure of the instrument; 
a second case, under the care of Paget and Bloxam, terminated fatally in 
eight days from peritonitis and visceral iufarctus; a third cnse i8 mentioned 
by Holmes ns having proved fatal in the })ractice of' l\lr. Durham i a fourth 
(in a case of vu.rico8e aneurism of the aorta and left common iliac vein) ter
minated fatally from gangrene of the intestine under the care of l\fr. Rimou; 
:rn<l n fitlh 1 from a rupture of the sac, in a. patient treated by distal rompression 
by Dr. HkcrritL, of Bristol. Still, the successful result in the first~mcntioned 
cases undoubtedly brings within the range of surgical treatmeut nu afli::ction 
otherwise nlmost hopeless. The instrument to be employed may be either 
Hkcy'~ or Lister's ( Fi~. 27, 28), and the pad must be accurately held in 
place o,·cr the aorta, as complete interruption of the circulation is required . 
The diRtal ligature has proved futile in cases of aneurism of the aorta, or of 
its abdominal branches, while the Huntcrian operation is mauifCstly out of 
the quc:;tion. 

Aneurism of the common iliac artery may be treated by compre:->sion on 
the cardiaC' side of the sac, the patient being in a state of an~csthcsia. Cases 
are recorded by Mapother, Heath, Eck, and others, in which !mtisfactory 
cures have been in this way obtained. If possible, the compre:->sing pad should 
be applied over the iliac artery itself, but if the size of the tumor will not per
mit this, o\·er the aorta. Varick's case of succe&ful distal comprei;;-;ion has 
already been mentioned. 

Liglllion of the abdominal aorta for inguinal nneurism, was first pci·formccl 
by Sir AstleyCooper,1 in 1817, and has been since repeated by James, J\Iur-

I Hir Astley eoopcr's opcrntion, perhaps the bold:st in the ~i~tory ?f ~urgery, .b~s 
been much criliciscd-mnny surgical wr~lers follow111g Gulhr1c 111 believing that it is 
always pM;;iblc to secure the common iliac through an incision on the ~ppos~te ~ide 
of the abdomen. That this is not always so, is shown by Stokes's case1 10 which the 
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ray
1 

Monteiro, South1 McGuire, of Richmond, Va.,1 Stokes, of Dublin (by 
Porter's method of modified acupre:;sure), and 'Vat:son, of ]~clinburgh.2 

Czerny, of Vienna, has also tied the aorta for hemorrhage following a gun
shot wound, after previous ligation of the external and common iliacs, and 
Czeruy

1 
of Heidelberg, for hemorrhage during an operation for extirpation 

of the kidney. All of these cases proved fatal, though 1\lontciro's p:ttient 
survived until the tenth day. In Cooper's, James's1 and ' Vatson's cases, the 
incision was made through the linea alba, and in the others on the left side, 
as in ligating the common iliac. The uniformly fatal result of this opera
tion should forbid its employment, unless under very exceptional circum· 
stances. If: however, the patient were dying from hemorrhage, and the 
common iliac could not be secured, as happened in the cases of Cooper, 
McGuire, 'Vatson, and Czerny, ligation of the aorta wou ld seem to be not 
on1y justifiable, but absolutely necessary. 

Ligation of the comm.on iliac a1·tery (which was first practised, in 1812, 
by Gibson, of this city, in a case of gunshot inj ury) may be required in cases 
of aneurism involving the common iliac artery, or either of its branches. To 
the 32 ca>cs collected by Dr. Stephen Smith, of New York, may be ndded 
a fata l one recorded by Baudeloeque, and 34 since reported, viz., the sue· 
cessful cases of Bickersteth, Brainard, Luzeuburg, Cock, McKinlay, Caldas, 
Chiappini, Richter, and Rands, and the fata l cases of Gurlt, lli.inger, Ham· 
mom!, Hargrave, Maunder, "r atsou, Delisle, Baxter, Czerny, Busch, McKee, 
Isham, Cutter, Hamilton, Baker, Ingram, Barra!, D'Almeida, Pitta, Bar· 
bosa, Ladureau, Gauley, Carr, C. T. Hunter, and A. B. Mott. Of the whole 
67 cases, but 16 terminated successfully-a gloomy record which hardly 
warrants a resort to this proceeding unless in exceptional casef:;. 

It is probable that the old operation would 1 in some cases of anemism of 
the common iliac, be preferable to ligation of that vessel, as it certainly would 
be to ligation of the aorta. This procedure has, however, not yet been em· 
ployed; it was attempted by Cooper in the case in which that surgeon tied the 
aorta1 nnd was believed to have been performed in a case of iliac aneurism 
operated on by the late Mr. Syme. In this instance, the loss of blood was pre· 
vented by the use of'Lister's aortic compressor, and the patient recovered fi·om 
the operation, but died about three mouths afterwards from pleurisy-when 
au autopsy showed the aneurism to have been of the external iliac, the liga
tures having been really applied below the bifurcation of the common trunk. 

Aneurisms of I nternal Iliac and Branches.-Aueurisms of the internal 
iliac, and of the pudic artery, are extremely rare, there being, according to 
Erichsen, but one case of each known. Aneurisms of the gluteal and ischi· 
atic arteries are more common, and may be treated in a variety of ways. 
Fischer,3 of Hanover, has particularly investigated the statistics of these 
affections, and from an analysis of 35 cases ( 14 of traumatic and 21 of span· 
taneous aneurism) concludes that the injection of the perchlori<lc of iron L.;; 
the best mode of treatment. If this method fail, or if it be not though pro
per to employ it, it would further appear that for traumatic nueurisms the 

incision was made on the left side for a right iliac aneurism 1 and yei 11 any attempt to 
dcligatc the common ilinc would," it was found, 11 be impracticable," on account of 
th~ overl!ipping and adhesion of the a.neurisma.1 tumor. (Dub.Quart. Journal of JI.led. 
Science, Aug. 18691 p. 5.) 

1 In this case, it was intended to tie the common iliac, but the aneurism wns found 
to involve the aorta, and burst during the examination. (Am. Journal of JJfcd. 
Scic~1ccs, Oct. 1868, p. 415.) 

; r~~,:~;%~a~r;,~cm~il~~~~~=·ct!~1rgg~~~~~)~ ~fa~z:a~f3 t]~[~?t~~~ao2;.iliuc . 
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"olcl operation," as practised by Bell, Syme, Bickersteth, Hussey, and 
Darby, of New York, and for those of a non-traumatic nature ligation of the 
internal iliac, are the measures to be preferred. The following table is com
piled from Fischer's paper :-

--- -
l\10011 OP TtillATMBNT ' • . I 

-------- ! ~ ,~1 ~ ll~l ll~l 
:N"one 1 or medic11.l only. 
Compression .. 
Galv1rno-puncture 
Oldoperation .. . 
Ligature of gluteal 1 •• 

11 " internal iliac 
11 u common iliac .. 

I t ; I:] I w 'I'/ 1 ·~· ; ~ Ii 
: iL_Lil1Jl ll--1 I njection of perchloride of iron 

Summary , . 5 s 1 14 I 10 10 1 :n 15 1~ 2 ao 

Mr. Holmes, who rejects one of Fischer's cases as an example of aneurism 
by anastomosis, recommends, after a careful examination of recorded cases, 
compression, either rapid or gradual, applied to the aorta or common iliac, 
and aided if need be by galvano-puncture or the use of coagulating injec
tions; if the1'e means foil, the in ternal iliac shou ld be tied, unless the ~ur
geon th ink that he can find the artery outside of the pelvis, in which case 
the old operation, or ligation on the proximal side of' the sac by Ancl'~ 
method, would be preferable. Dr. Sands reports a case of gluteal aneurism 
treated (without benefit) by digital compression through the rectum. 

I 
2 
3 
4 
6 
6 
7 
8 
9 

16 
11 
12 
13 
14 
16 

Cases of higation ~f the Internal Iliac Artery. 

Operator. 

Altmliller, 
Anger,2 
Arendt, 
Atkinson, 
Bigelow, 
Cianflone, 
Ooluzzi, 
Galozzi, 
llig~inson, 
Kasrnsky, 
Kimball, 
Landi 1 

:.\IcKee,3 
McLean, 
)Jorton,4 

Rm•IL 11 No. 

·1 Died, - ~- Mott, 
Operator. 

Died. 1i A.. B. ~lott 1 3 
H.ecovered 18 Oeverent, 
Died. 19 Portn,4 

11 20 Stevens, 
21 Syme 1 

22 Thomas, 
Recovered. 23 Thompson,3 
Died. 24 Torracchi, 

I 

Hcco.vernd. 
Died 

Hecovercd. 

Died. 

Recovered. 25 Tripler 1
3 

Died. 26 White, Heco\'ercd. 

{

Case ;n Bclle-·uc } 
" I 27 I Hosp;tal,,cfmed Died. 

to by Van Buren, 
Recovered. 

The old operation is particularly adapted to cases of frcwmatic aneurism, 
ns in these the communication with the artery will be certainl y within reach; 
to prevent hemorrhage during the operation, Bickersteth's plan should be 

1 Another case of ligntion of tho gluteal artery for traumatic nncurism hns since 
been recorded by T. A. M.cGraw. 

2 For rupture of ischiatic artery . 8 For hemorrhage. 
'Case of malignant disease. 
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adopted, and the circulation control1ed by means of the aortic tourniquet. 
In a case, ho\\'C\'cr, of ·VJOntaneous gluteal or ischiatic ancuri:::m, the 8urgcon 
could seldom be sure thrtt the sac did not extend within the pelvi1', and hence 
in such a case, ligation of the internal iliac would common ly be ft ~afcr pro
cedure. This artery ha:; been tied on at least twenty-seven occasions, eight 
times succcS:Sfully, and nineteen times with a fatal resu lt. 

Iliac and Femoral Aneurisms.-Aneurisms involYing the exlemal iliac 
or common femoral a rteries, should be treated, if po:::sible, by compression on 
the cardiac side of the tumor, but if this fail, ligation of the external iliac, 
or possibly of the common trunk, will be req uired. The rapid pressure 
treatment has, according to Holmes, succeeded in seven out of ten cases in 
which it has been resorted to. Other successful cases have ~in ce been re· 
corded by Rtaples, and by Agnew, of this city. R. P er88e \Vhite,of Dublin, 
has successfully employed P orter's method of 1nodified acupressm·e, while 
aciqnmctun ( in conjunction with proximal compression) has been succcsRfu lly 
resorted to by Dr. \Villiam Macewen, of Glasgow. Dr. Levis, of this city, 
introduced hor$ehair into au iliac aueurism, the sac sloughing nnd the patient, 
after .ligation of the external iliac artery, dying from peritonitis. Dr. George 
\V. Norr is collectecl, in 1847, 118 cases of' ligation of the e:r:ternal iliac (first 
performed by Abernethy, in 1796), to which may be acldecl :l5 collccte<l by 
Dr. Cutter, of Newark, and 16 tabulated in Circular No. 6. This gives 169 
operations for all causes, the mortality being 61, or a little o\·e r ~6 per cent. 
If cal'les of aneurism alone are considered, the results are ~till more favor· 
able, 126 cases then giving 3.5 deaths, a mortality of lel'35 than 28 per cent. 
The" old operation" has been successfully employed in a case of iliac aueu· 
rism by Buchanan, of Glasgow. 

Aneurism of the Deep Femoral Artery (Profunda) is very rare, Holmes 
referring to but five cases, two observed by Erichsen, two by Cock, and one 
by P.H. 'Vatson. The treatment would consist in compression at the groin, 
or, if this should fail, in ligation of the common femoral, 01\ which many 
consider safer, of the external iliac. Ligation of the common fem.oral artery 
is recommended by H ol mes fo r these cases, and for those of ancurism of' the 
superficial fe mora l, which are situated at too high a point to admit of liga· 
tion below the place of bifurcation; and ten cases of' the former operation 
ai·e referred to, of which on ly three proved fatal. Other writers, however, 
giYe a different estimate of the r esults of this procedure. The operation is 
probably attended with more risk than- ligation of the externa l iliac, but has, 
on tbe other hand, the advantage of being much more easily performed. 
Rabe has collected nearly -100 cases of ligation of the external iliac and com· 
mon femora l arteries, and finds that the risk of gangrene after the former 
operation is but 11 per cent. as compared with 18 per cent. after the latter, 
and the risk of hemorrhage but 1.5 per cent. as compared with 39 per cent.1 

In the American Joumal of j)fedical &ienca for July, 1868, p. 134, is re
corded a ca~e in which I secured the common femoral artery by acupressure. 
l.1ister and Pemberton have successfully tied the same vessel with carbolized 
catgut. 

Aneurisms of the Superficial Femoral and Popliteal Arteries are the 
most frequent of a11 external ancurisms, the former vessel g iving 66, and the 
latter 137, out of 551 cases of aneurism of all parts, collected by CrLc:;p. 
The treatment consists in compression, or in ligation by the Hunterian 

O~t.~i~~~cbo Zeitschrift f. Chirurgie1 apud llayorn, Revue des Sciences J\fedicalcs, 
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method. The ron:--idcrations which ~hould guide the Rurgcon in choo:sing 
hetwecn the:-<c mode::. of treatment have already been i'Ct forth, and need not 
be again rcforrcd to (page:; ;)57, 562). P opliteal :rneul'isms are particularly 
adapted to the tr<.·atment by ftexion, and by the mse of E!iimarch's bandage. 
Th<' latter mode of treatment i!-i, acc:ording to Bellamy, most apt to ::-ucceed 
wlwu the i'llC already contain ~ a certain amount of tibri.nous clot. 

£ig11lfon of the s1q;ujieia/ .femoral artery would appear to be a more :-ucccss· 
ful operation \\'htn performed fo r femoral, than when for popliteal, aneurism, 
th' n•aison being that the risk of gangrene from venous congest ion is much 

~~~1~~s1;si~lt~~1i~t:~;~~~:l~i~~~ !1~1~;;.;~e t~1~ ~~::e~f I~~~~~~~ 8foe1~1 f~~~Kr~~e::~~'~1 :.'::~~~1, 
with only one death (from hemorrhage), aml 154 ca8e:s of the same opera
tion fo r poplitcal aneuri8m, with 39 deaths-of which no le8s than 19 were 
from gangrene. Norris's table emb races in all 20-l cascf', with 50 clca.ths and 
1.14 rccovcric~; or , if fe moral and popl itcal aneurisms alone a rc c·orn:;idered, 
l 7{i cases, with -10 deaths and 1:36 recoveries-consecutive amputation having 
h<.'cn pcrfonne{\ in !) of the :succe:-;f'ful and in 6 of the unsueccs:-;f\i\ cases. The 
mortality of ligature of the femoral artery for fomoral and poplitcal aneuri~m 

\~:~ J~:ccoc;~~;~~f.~ ~~at\1~~~:~ :~~-:\~:~~:·fi~;~·abf~~ :~~~g ~12~1~~ .. t~~s: 1~~·~t;~1 1~~'\.~~c~,;~ 
ries (7 aflcr amputation) and on ly 15 deaths, a mortality of but a li ttle over 
12 per cent., and thil'l i:.:, according to Holmes, about the death-rate of the 
operation in London hospita l practice of the present day. Hyme's remarkable 
record of !).) operat ions, with only one death, hnK already been mentioned. 
D{Oi.1.~('(l am uri .. mi of t he popliteal artery usually requ ires nmputation; 

while if the ftm()t<ll be the vc:.:~cl affected, the "old operation" may he ad· 
v:rntagC'ously substitu ted, ns has been done, with the most gratifying re:;mlt:s, 
by Birkett nnd b)' Forster. 

Aneurisms of the Arteries of the Leg and Foot are extremely rare, but 
if' met with, should he t rented by compression, etr., or, if n erei::~ary, by liga· 
tion on the cardiac Kide of the tumor. The inject ion of pcrchloride of iron 
proved succe~~ f'ul in a case of tibial aneurlsm repor ted by D enucC. 

The line.'1 .fol' the ligation of the vai·ious al'teries have already been given 
( pnges 199-207). 

CIIAPTER XXX. 

DISEASES OF BOXE. 

T1rn cliscm.i:es of hone may be divided into those which depend upon the 
inflammatory process, and tho:o:e which involve structural, non-inflamnmtory 

~~i:.~:;;~~lis,·g:~eft~~ .. c~~t~~-~~;:~:;t~1:~~~i1~~Y~?n::~~b~~e~1s~~~:·r~~~ ~:~~ ~~:~~o::~~ 
l NFLAl'IJl\fATORY DrsJ-:AsEs 01~ Bo~n:. 

Periostitis, or Injiwmnrdion o.f the Periostemn, is a frequc.nt con~cquence 
of wound~ or ot her injuries, or of certain diseases, ns RyphiliR. It may be 
Jn·imary, or may he seconda,-y, to inflammation of the hone it:;clf, or of its 
rnednlla. The Pathological CAanyes in periost itis consist in swelling (teni
porary hypertrophy) of the periosleum, followed by rapid cell-proliforation 

37 



578 DISEASES OF BONE. 

of its deep or osteogenetic layer, or a rapid accumulation of•wnudcring cells 
(see pages 37 and 22.5), and J'esulting in the production of inflammatory 
lymph; these changes may be quickly arre~ted, the part returning to it.;; 
former condition, and the newly formed material being grnclually utilized 
in the normal maintenance of the bone-or the part may remain perma
nently thickened, 01· in a state of sclerosis or indumlion. The~c changes are 
usually accompanied by a softening or me<lullization of the superficial layer 
of the bone. If the irr itation be more intense (as is seen in d{ffuse perio!!lilis), 
there may be a rapid formation of pus, when necro:::is of the su~jacent bone 
is apt to follow. T. Smith has described, under the name of hemotdwgic 
perio.~titis, a condition in which bleeding occurs between the pcriosteum and 
the bone. 

Symptoms.-The symptoms of ord inary periostitis a re those of dee1Hcatcd 
inflammation in general, viz., swelling, corresponding to the extent of in
flamed periosteum, heat, pain, tenderness on pressure, etc. The pain is apt 
to be worse at night. T he attachment of the periostcurn to the subjacent 
bone is loosened, giving sometimes a puffy or even boggy foe! to the part. 
Jn dijj'use JJeriostitis (which is much the most ser iou~ form of the affection, 
and which chiefly involves the long bones, especially the femur, tibia, or 
humerus, and is usually the result of injury, in young persons of a. strumous 
diathesis), the inflammation rapidly spreads, frequently im·olving the peri
osteal covering of the entire shaft, and if (as is sometimes the ca~e) compli
cated with osteo-myelitis, perhaps attacking the epipbyscs and neighboring 
joints as well. In this form of the disease the production of lymph, and subse
quently of pus, is rapidly eftbcted, giving rise to the condition known a:.; Bub
periost,eal Abscess. There is usually a good deal of constitutional disturbance, 
and fatal pyremia not unfrequently occurs in the rour:'e of the aftbction. 

Diagnosis.-The ordinary circumscribed form of periostitis is easily recog
nized: the diffused variety may be mistaken for cl{ffuse irijfam.mation of the 
w·eolw· tissue, or for 1·heimwtism. From the former it may be distinguished 
by its not spreading beyond the neighboring joints, and from the latter by 
the history of the case, and by the early occurrence of suppuration. 

Treatment.-Thc treatment of circumscribed periost itis consists in the ap
plication of poultices, preceded perhaps by a few leeches, with opium to re
lieve pain, and, in the more chronic stages, in the use of bl isters and the 
administration of the iodide of potassium. Advantage may often be derived 
from a free or subcutaneous incision, so as to relieve the tense state of the 
periosteum, and encourage resolution. In the treatment of the diffu.<fe form 
of the disease, no time should be lost in making free incisions through the 
inflamed periosteum, so as to relax the parts, und allow the ei::;cape of pus, if 
there be any; these incisions should be so arranged as to allow of free drain
age, and should be repeated as often as necessary. At the same time, the 
strength of the patient must be maintained by the use of concentrated food 
and stimulus, and by the administration of tonics (especially quinia), with 
anodynes to relieve pain. In favorable cases, the patient may recover with 
the loss of more or less bone by necrosis, but pymmia will often lead to a 
fatal termination. If the destruction of bone be evidently too great for the 
recuperative powers of nature to cope with, and particularly if the neighbor
ing joints become implicated (pyarthrosis), showing that the affection is 

G~~~~.~~~d~~T:1\~1~~~i~::~1~s ~~~Pr~~~t~T~oo:t~ob~t~1~~~~a~d)u~~~~~1~1 ~1c\~:~ 1~~1 ~~ 
circumstances removed the arm at the shoulder-joint, with the happiest 
result. The statistics of amputation for subpcriostca.1 ab~ccs:-:., particularly 
in the femur, nrc, however, so gloomy, tha.t the operation can only he looked 
upon as a last resort. 
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Osteitis, or Inflammation of the Osse011s Ti.iStte itself, i;-; !'Cldom if ever met 
with U:i n primary affCction, though it is a ,·ery frequent ·"econrfoty compl ica
ti1Jll of eithel' pcriostitis or osteo-myelitis. In fact, in the large majority of 
C'll:<l:1', whichenir con!-ititucnt of bone is first affected, all are !-'OOner or later 
invoh·e<l. The fir::it Pathological Change due to o:::teitis i::. a ·"ofteniny or 
mnlullizafion of the bone tksue. Absorption of the earthy con::;tituent:i oc
cun-, while the liiwcrsian canals, 1acunre, and canaliculi become widened, 
many cli:-oappcaring by the coalescence of numerous spaces and canal::;. u The 
enlarged ll:wcr:-;ian canal:s," says Paget, "pre~ent the appcanrnce of medul
lary ~pace:-', and arc filled with a soft, rapidly growi ng ti&..;ue not unlike that 
of granulation~." Thi:3 process is rapid ly accomplished, OlliC'r having i:.ecn 
complete medul lizat ion of the phalanges, without nccro:i.ii;, in the short ~pace 
of twenty days. As the result of this medu lliza t ion, the bone hccomes en
larged (though it lo:-:cs in weight), the la.vers of its walls becoming separated , 

}'10. 270. 

Ostco-porosisof femur. (D1t.uirr.) Sdcrosisandcburnationoffcmur. (LISTON.) 

and thus giv ing a porou1' appcarauce--wheuce this condition is called rare
.faction or osteo-porosi.~ . The hone often at the same time becomes elongated, 
from tran~forence of irritation to the epiphyseal cartilnge. Paget has de
scribed, under the name of' osteitis de.fonncrns, a cond ition in which the bones 
yield to prc~surr nnd become much distorted. Three out of four ca~es ter
minated in the development of cancer. 

If' the irrritation be intense or cont inued, t11C' proce::;s of me<lullization, or 
decalcification

1 
ft!; it is ah;o called, may rnn on to the occu1Tence of suppura

tion, with pcrlrnps caries nncl necrosis; in other cal!e:'l, the dC>po~it of bony 
m:ittf'r i~ renewed, the part, perhaps, eventually becoming ahnormnlly ::.olid 
rind hc:wy, the wnlh; being thickened nnd the marrow-cavity eneronehe<l 
upon-wh .. cn the cond itioc known as scletosis or ebtmwtio11 l'C!'mlts. These 
variou~ conditions arc frequently seen in different parts of the::.amc bone, one 
5:pccimen thus often exh ibiting at once m~teo-poros i s, ehurnation, ancl necrosis. 

~11mpto111.'f.-Thc i;;ymptoms of ostcitis arc tho:'lc of pC'riostitis, with which 
the disease is almost invariably complicated. The osleocopic pnins are pei·· 



580 DISEASES OF BONE. 

hap:-; more nrnrkcd
1 

nncl the tenderness greater, while the limb feels heavier 
and more hcl pless. 

Treatment.-Thc treatment is e~sentially that recommended for perio~titis; 
if a deep incision do not afford relief, a longitudinal sectiou should be made 
through the bone, down to the medullary canal, with a Hey':-: ~aw, or (which 
is better if the clisensc have run on to suppuration) a. :;:mall di:;:c of bone may 
be rernoYed by means of a trephine. The escape of pus, if there be any, il:3 
thus permitted, and the part placed in the most favorable position for recovery. 

Osteo-myelitis, as the term is used in these pages, signifie8 Inflammation 
of the jJ[ecfolfrt 01· .Marrow of Bone. This di:;:easc has been made a. subject of 
speci~d study by Dr. John A. Lidell, of New York, who ha:s published by 
far the best account of the affection to be found in our own, if not in any, 
language. Ostco·myclitis may occur as a primary aflCction, or may be 
,'lecondary to inflammation of the periostcum, or of the bone itself-being, 
indeed, almost invariably accompanied by osteitis or perio:stit is, 01· both. lt 
may occm.;ionally occur idiopathically, but is usually a traumatic nfiection, 
resulting particularly from contusions or contused wounds of bone, and hence 
i:.; of special interest in military practice (sec page 171 ). Revera! varieties 
of o:stco·myelitis have been described by surgical writer~, as the acute and 
cln-onic, or the d~ffitsed and cfrcum.~c1·ibed. A better clas~ification would 
appear to be one founded upon the pathological condition in diffCrcnt cases, 
according ns the inflammatory change is limited to cell·prolifcration and the 
production of lymph, or runs on to suppuration, or to sloughing. "'e may 
thus ~peak of-1, .iimple; 2, suppurative; and 3, gangrcnoui! 01'1leo·myelitis. 

1. Simple Ollteo·myelilis is constantly met with in connection with osteitis 
and periostitis. lt is present in a circumscribed form in many cases of simple 
fracture, in which, by causing a retrograde metamorphosis into bone, it gi,·es 
rise to the SO·called pin rail us. The pathological change which characterizes 
simple o:-:teo·myelitis is called by Lidell ccmi{ficalion or hepatization of tlw 
marrow. "The first amttomical alteration in o~teo·myelitis, beyond mere 
hyperremia of the involved bloodve~sel!!-, appears to he," according to Dr. 
·woodward, "eel l multiplication affecting the connective ti1'suc corpuscles of 
the marrO\\', and of the connective tissue surrounding the bloodve:ssels in the 
canals of Ilaveri:i . As a consequence, the true osseous fo:sue is encroached 
upo~, an~! the portions of it which immediately adjoin the multiplying con
nective tnssue disappear. . . . It appears probable . . . tlrnt the 
bone cells which occupy the lacunre next to the multiplying conne('tive tisllue 
themselves enlarge and multiply, the matrix between them being ab:-iorbecl, 
and that thm; the bone cells themselves contribute to the re:-;ulting granulation 
ti~sue. The fat in the adipose tissue cells of the marrow is also absorbed, 
and these cells appear to contribute by their multiplicntion to the granulation 
tissue formed, as is the case in inflammation of the subcutaneous adipose 
tissue." Thi:i granulation tissue of simple osteo·myelitis ran be well i:;een in 
the florid button of granulations which coYers the ~awn end of a bone, in the 
stump of an amputation. Carnified marrow is of a tough, almost fibrous, con
sistence, and usually of a more or less \·ivid reel color, sometimes yellowi:::;h 
from the admixture of fat or of imperfectly organized lymph, or deep red, or 
almo8t black from hemorrhagic extravasation, which Lidell calls apoplexy 
of the marrow. 

('arnified marrow may gradually return to its normal stRte,or ma~' run on to 
suppuration, or, on the other hand, ma.y undergo a.retrograde metamorphosis, 
giving rise to the formation of a cylinder of bone, und perhaps to complete 
obliteration of the marrow·cavity. This is a not infrequent termination of 
:-iimplc ostco-mycliti8. 
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2. I 
1t1j)pUl"flfil!C o~teo-myeliti,J1 may be regarded 3.$ 3 later stage of the pre

ceding. ln the large majority of cases, rnppurati,·e is preceded by simple 
o~tc1Hnycliti:-;, the lymph corpuscles of the granulation ti~sue of the latter 
IH'ing conn•rkd into pu~ corpuscles, and suppuration bc~innin~ in se,·cral 
'li:.;tiuct fo('i, which aftrrwarcb coalesce. In some instan('c~, however, under 
the <l<'pres:->in~ ctfoct of' bad hygienic or con.::=titutional influence:; , the produc
tion of pus is :i.o rapid as lO reucler the l"uppurati,·e form of the dii;case to all 
intent=" and purpose:; a primary affection. If the pyogcnic change be limited 
to :t :;mall area, the condition known as Cfrcwnscribcd Suppuration or Jb~ce,q.s 
o.f Bu1ie is pr~Jduccd-an affCction which is quite amenable to treatment (:-:cc 
pn~e .)~-\:~). If~ on the other hand, the mcclullary suppurntion be diffused,~ 
im·ol\"ing, perhnp:.:;, the whole marrow-cavity, the affection becomes one of the 
grave!"lt character-widc·spread necrosis resulting a~ an :dmost neeci;:~ary 
con~c11uem·e, even if' the occurrence of pyremia do not lead to a fatal re!:iu lt. 

:). Oa11gre11owi O.~teo-myelitU is a comparatively rare :dfoction. l t occur::;, 
ju~t as i11f\:11rn11ato ry gnngrenc in other parts, from a higher grade of irrita
tion th:1n is concerned in the production of the simple or t;uppurati,·e varie
ties. ' Vheu attacked by gangrenous osteo-myelitis, the marrow assumes a 
very dark, rdmo!:it black, hue, and bas a gangrenous odor. \\rhrn examined 
with the microscope, the cell-formations arc, according to Lidell, found to 
have been destroyed, amorphous matter (the cltb1·i.~ of pre-existing histologi
cal structures) alone remaining, with perhaps some c.:onnccti,·e ti&;uc--all 
stained of a dark color by decomposing hrematoidin. The same hone may 
he, at the ~amc time, affCeted in n different part by each of these varieties 
of ostco-mycliti~. 

Osteo-myelitis, in whatc,·er form it appears, lrns a. mnrkcd tendency to 
spread towards the trunk-the upper portions of the long bone1' (at leai;.t in 
the cMe of the femur and humerus, which are the bones mo-;t oftC'n affected) 
being almost nlwn.ys more seriously im·olvcd than the lower. In a case, 
however, of' osteo-mycl itis affecting the tibia, observed by Dr. II. Allen, 
the lower portion of the medulln. wns most inflamed. 

Beside the immcdin.tc risks of osteo-rnyelitis, of which the chief is unqucs· 
tionably the oceurrence of vyremia, serious consequences may ensue from the 
implication of the other constituents of the affected bone; thus, as the result 
of secondary ostcifo•, there mn..v be cm·ies, or necrosis, which may involve 
the internal laminoo only (central necrosis), or, if accompanied with difthse 
perimititis and subpcriosical abscess, may involve the external laminru only 
( pcripltNal ncc/'O.'{ia), or may cause the destruction of the whole thickne:::s 
of the shaft (total nccroisis). Again, from extension in a longitudinal direc
tion, ."!cparalion of the epiphyseJ may fo1low 1 or, the epiphy~cs them!'elve~ 
heing involved, ukcmtion of the articulating cartilages and secondary pym·
throRis of the neighboring joints may ensue. 

SymptonM and Diagno.'ti.~ of Osteo-myeliti.s.-Rimple osteo-myelitiii is ordi
narily attended by no recogniznble ~ymptoms, bein,I( indeed usually a con
servative JWO<'C'::iS which can scnrcely be called morbid. 'Yhen it doe:'i pass 
the border-line between health and disense, its symptoms nre imli:.;tinguishable 
from those of the ostcitis and periostitis by which it is accompanied. Even 

1 Auppurnliv~ osteo-myelilis is often supposed to be due to ~be conln.ct of inrectious 
mnterit\ls, nnd 1t" occurrence to be prc\·entable by the ndopt1on of L1i;ter's mode or 
dressing i but Uolin has ~hown by experiments on the lower nnimnls that it is not 
excited by prolonged e~posure of any pn~t of the bone to tbc atmosphere 1 nor even 
by the npplicntion of putrid sub;;tancesj its development seems to be rather due to 
thenctionofconstitutionalcauses. 

2 This is the only form of the disease which is recognb~cd under the name of osteo
myelitis by mnny Rystematic writers. 
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suppurntivc and gangrenous osteo-myelitis can rarely be recognized dur~ng 
lite, unlel:i;5 the bone ::dfocted be in an unhealed stump, when the protrmnon 
from the nrnrrow-cavity of a suppurnting or sloughing fungous mal:'~, or au 
exploration with the finger or probe, would, of cour::;c, iudicatc the nature of 
the affection. Under other circumstances, the symptoms will be u~unlly com
pletely nrn.1'kc:d by tho~c of the accompanying diffi.ise perio~litis; if1 however, 
a~ remarked by Dr. Lidell, the free incisions which were recommended for 
the latter attcc'tion should fail in any case to give relief, the surgeon would 
properly infer that the medullnry cavity was involved. A similar infercnec 
would be justifinblc from the occurrence of pynrlhro::1is1 or cpiphyseal S<'para
tiou, or even from the pain and constitutional disturbance bciug more intense 
than could be n.ccounted for by the existence of o~tcitis and periostitiH alone. 

2''rcatmeni.-Thc treatment of simple osleo-11iyelitis ii; e::sentinlly that 
recommended for oi;teitis, the longitudinal section with Uey's saw being 
CLJU:tlly applicable in the:-;e cases. If the existence of supput'cttive o,~teo-mye
litis be ascertained, an attempt may be made to presene the limb by mnking 
one or more opening.;: with the crown of a small trcphine, so as to expose the 
marrow-cav ity and allow the exit of pus. This plan was employed in the 
year 17ft8, by the lnte Dr. Nathan Smith, with the happic8t results, nnd has 
been more recently adopted by his son, :Morven Rmith, and hy several other 
surgeons, including Frank, Boeckel, Pean, and myself. If the afli?ction in
voke the whole extent of the medulla-particularly if pyarthrosis ha\·e 
occurred, amputation or excision, according to the nature of the bone, may 
be required. If a shorl bone, such as the astragalus, be invoked (which is 
seldom the ca~e) , exchdon may suffice i but in the ca!"e of the long bones, the 
choice will lie between amputation and disarticulntion . .Amputation in the 
continuity of the afiCctcd bone should be rejected, as the disease would almost 
certainly recur in the part that would be left; hence, disarticu]atioo, in the 
case of humerus or femur, and the same, or amputation of the thigh or 
arm, in the case of bones of the leg or forearm, are the operations to be 
recommended. Disarticulation, under these circumstances, proved very suc
ce~sf'ul in the hands of J. Roux and Arlaud, 20 cases, of which 2 were nt 
the hip-joint, hnviug all terminated in recovery. 1 The operation should be 

b:~~o1·:.~:~~'.t~t~~si,~j~i1b:~~1~:s~1:~e~~e!~p~1~~;e~f l~~-~~ib?P1~o~~mF~;~~!r~1~} 
Calcutta. Gangrenous O-'!~o-myelitis, if recognized d11ring lifo, would require 
amputation even more imperatively than the suppurative form of the disease. 

It is, pcrhap:-;, ~carcely necessary to say that amputation should not in any 
case be employed, unle.s.s uot only the surgeon be well con,·inced that diffuse 
suppurative or gangrenous osteo-myelitis is actually pre:;ent, hut unlet<s also 
the atfection ii; l"UDHing so acute a course as to endanger life-and unless 
conservative treatment, especially the use of the trephine, has foiled to give 
relief. A large number of cases of osteo-myelitis run a comparati\·ely 
chrooic cour:-;e, producing more or less extensive necrosi8, but at no time 
placing lifo in imminent danger: as a rule, no amputation would be ju~tifiable 
under such circum!-ltances, but the dead bone should be dealt with us in case.s 
of necrosis from any other cause. 

Epiphysitis.-Under this name, Macnanrnra describes a state of inflam
mation often running on to suppuration, occurring in childreu at the junc
tion of the epiphysis and diaphysis of a long bone. The affection is apt to 
be mistaken fOr arthritis of the neighboring joint, but can be distinguished 
hy careful examination. T he general symptoms correspond pretty closely 

1 Roux :cports in all 22c11ses,of which 4 were at the hip-joint(all successful)i 2 of 
the hip-joint cases wcrc1 however, for affections other than osteo.myclitis. 
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with tl10:-e of diffu:0c periost itis, which indeed often foll ows the original 
nffCtti?n. The lt~·r, tmeut consists in making an early a nd free inci:::.i on, with 
nttcnt1011 to drainage, etc.1 and 
in ~upporting the pa tient by the Frn. 2il. 
u."'e of quinia a nd alcohol. lf the 
~ymptom!'I. persist , the medullary 
cavity should be opened as in sup
purativc ostco-myclitis; amputa
tion may ~omctim e.~ be required. 

Circumscribed Suppuration or 
Abscess of Bone.- This painful 
affection may occur in any part of 
a bone, but is mo:-t common in the 
articular extremities, as in the 
head of the tibia. The course of 
the di:;ca~c is usuall y very chron ic, 
nml is marked by symptoms of 
local ized ostcilis, especial ly ten
derness and pain , which is most 
severe at n ight, and is aggrava ted 
by walking or other exertion. 
There jg often some swelling and 
redne::is of ::: kin , with concomitant 
periot'titi s. Absces:; of bone ha~ 
been met with under several con
dition ~. which have been described 
as di~tin ct affCctions, though the 
pathology of nil is thesame. Thus 
\1 ) there m::i.y he caries of the Abscess in tibia; Brodie'~case. (ll ourns.) 

:- uperficial portion of the bone, a 
narrow channel leading clown to the focus of suppuration (as in the cele
brated case recorded by Hey, of Leeds) ; or (2) there may be what Dr. 
l\Iarkoc, of N ew York 1 has well descr ibed as "chronic sinuous abscess of 
bone," in whi ch an ab1icc:'IS originating in the interior of a bone makes its way 
towards the surface, aud obtains an imperfect vent by perforating the ex
ternal compact surface; or (3) there may be an abscess entirely sunoundecl 
b.v bo 11 c-~ tru cture, as in cn.scs recorded by Sir Benjamin Brodie. The only 
affections with whi ch abscess of bone is likely to be eoufoundecl are osteitis, 
circumscribed o~tco-myelifo;, stopping short of the production of pus, central 
nccro1' i!', nnd cystic g rowths origina ting within the bone. A mistake under 
these circum!Sta nces would , howe,·cr , be of no practical importance, as the 
~ame treatment would answer in either contingency. 

Treatme11 l.-The trea tment consis ts in perfo rating the compact substance 
with a trephine at the most tender poin t, so as to g i\·e free vent to the con
tained pus, as was done by Dr. Nathan Rmith , in 1798, in a case of diffused 
mcclullary suppuration (see page582) . A sma ll trephiue !'hould be used, the 
bone being first ex posed by means of a suitable incision ; and if the abscess 
be DOt rcit.checl by the opening thus made, perforations in various d irections 
may be made through the aperture with a d rill or other ~uitable instrument. 
The cavity of the ab:;cess is sometimes found lined with g ranulations, forming 
wha t is called:\ pyogcnic membrane-or the surrounding bone may be rough 
and Cflr ious. In the latter case, the gouge should be freely used ; while if n 
scquestr11111 be found, the opening may be enlarged in order to effect its re· 
moval , as will he described in speaking of necrnsis. The use of the trephine 
for nb:-cC'.ss in bone i~ usually said to have orig inated with Brodie, an<l to 
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that distinguished su rgeon is undoubtedly due the credit of having popu· 
larizecl the operation in modern times. I t i:-i, howeYt.>r, rcally an old mode 
of treatment, having been distinctly described by David, in nn e:::;)o'ay \\ hich 
received the prize of the Royal Academy of f-;urgery, in 1764, and by Brom· 
fcild, in ] 7/:). Still earlier the operation had been performed by P etit l who 
died in 1730), and by " 'alker, of Virginia (in 17.j7J; and at a la ter period 
by IIcy, of Lceds(l 787 ), and by Simons, of Hou th Carolina (182.) -Brodie's 
first case not occurring until 1828. 

The operation :-:.hould he performed as soon as the deep·1'eatcd pain and 
other symptoms render the existence of an abscess probablej and if' uo pus 
be found, relief will probably be afforded by the diminution of tension :~nd 
pre.-:sure. If the operation should be delayed, there would be reason lo fear 
that the abscess might perforate the articular cart ilage, :rnd in volve the 
nei~hboring joint-an accident which might make it necessary lo re:-;o rt to 
excision, or po::;sibly amputation. 

Caries.-Carie::; is the name applied to Ulceration of the O~xeous Tissue/ 
and it bears precisely the same relation to inflammation of bone that ordi-

nary ulceration does to inflammation of the soft parts. 
F10. 272. 8cveral varieties of caries are described by systematic 

writers-such as the circumscribed, diffi.ise, or phagechcnic 
-the simple, scroful ous, syph ilitic, etc. In caric6, as in 
common ulceration, the dead t issue is thrown off in a state 
of solution, or in very minute particles; whereas in necrosis 
(as in ordinary gangrene) con::;idernble ma&;es are ejected 
at once. The term caries necrotica is m:iccl by some writers 
to !Sign ify an intermediate condition, analogous to what 
might be called gangrenous ulceration of the 1:::oft. tissues. 
The term caries is st rictly applicable only to the degener
ative process in which the efiCte material is cast off or 
~jcctecl-that in which the products of degeneration are 
absorbed being more properly designated as interstitial ab
sorption.2 Ca rious bone is porous and fragile, usually of a 
dark grny or brown hue, and presents numerous holl ows 
and cav ities, which are filled with the products of disinte· 
grat ion, often intermingled with nccrosecl fragments. The 
su rrounding bone is usually induratecl, though, especially 
in the scrofu lous ,~ariety, it is often in a state of medulli
zation-fungous granulat ions oYerlapping and masking 
the carious portion. Carious bone is !->Omctimes, though 
not usually, sensitiYe; bleeds when touched with a probe; 

Carici;. (DRlTrr.) nnd may be fo lt to be softer than in the normal condit ion. 
The di!-'integrated material derived from carious bone con

sists of oil globules, blood, tlllcl rnrious dibtis, with granular inorganic s11b
stance:5 co1Tc:-i.pond ing in chemical composition to the salts of bone. Super
ficial caries is accompan ied with localized periostiti8, the periosteum being 
loo~ened and thickened, nnd presenting a pink, yjJlous appearance; these 
villous·look ing granulations occupy the depressions of the subjnccnt bone. 

The .r.;ymptoms of caries are those of' osteitis complicated by an abscel:S 
l~ading to the softened bone; there cannot be true caries without ~uppura
llon. When the bone can be folt (as it usually can by using 8ayre's jointed 

1 8or~1e writers limit the term caries to scrofulous ulceration of bone; while others 
(ns ~r.i chso n ) consider it a. di stinct disease, nnnlogous to, but not identical with

1 ulceration. 
2 Hemnrlrnblo cases of thi s kind have been recorded by Barbieri, Hillroth, and other 

surgeons. 
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prohC', Rtccl's flexible wire instrument, or the still simpler apparatw; of 
:-;.arnzin, whil'i1 con~i;.;t:- merely i11 a flexible bougic tipped with the end of a 
fornale tntheter ), the Jiagnosis b easy-but under other circum~tance::o can 
only he made by oh::oerving the per~istence of the ~uppurntion nnd other 
:::.ymptonus without ob,·ious c:ause, and by chemical examination of' the pus, 
whil'h, when proceeding from cli~eatoed bone, contairns an excc:~:s of pho::phate 
nf' lime. Caries may be secondary to disease of the :-oft part:-; t us in certain 
invctl'l'atc ulcer~. particularly of the lower extremities), or nrny be a primary 
affection. Jn the latter case it particularly im·olves the canC'ellated ti~sue, 
and is thus most common in the short 01· :spongy bone~, aud in the artitu· 
lnting cxtl'emitic8 of' the long bones-in which situation it not unfrequently 
lcad:i to de::;tructive disorganization of the neighboring joints. RecoverY 
from caries, a~ from ulceration of the soft parts, is effocted by grnnulation 
rrnd cicatr ization-a dense fibrous structure, or an imperfect form of bone, 
taking the place of the ti:-suc which has been de:-;troyecl. 

2'rearment.-Thc treatment of caries must be both constitutional and local. 
If the patient be syphi litic, iodide of potas:sium may be administered, or if 
of a s('rofu lous cliathc~is, eod·livcr oil with the iodide of iron. The hygienic 

1•'10.:273. Fio. 2i1 . 

Gouge-forceps. . J 
condit ion i-:hould receive carefu l attention, and in many cases a change of air, 
especially residence at the seashore, will prove of great benefit. The local 
t,.ealment during the early stages of the disense, while the ulcerative procc~s 
is advancing, should usually consist merely iu keeping the pmts clean and 
free from external sources of il'l'itation. 'Vhen the acute kymptoms have 
l'=-ubsided, an attempt may be made to remove the diseased bone by means of 
applicntiom:. of iodine or of the mineral acids. Cha~saignac has highly recom· 
mended the use of dilute muriatic acid, which is injected through the fistulre 
whieh lend to the carious bone. l\Ir. Pollock employ::; dilute sulphuric acid, 
applied with a camel's·hair brush, after turning back the :.on. part:::. The 
u~c of camstics, 01· even of the actual cautery, has likewi~c be:-('n advised by 
various surgconl;l, and may occasionally µrove useful. The" Liquctu· de T'U· 
late," whil'h "as introduced by Notta, may be used ns an injection, and has 
been favorably spoken of by mnny surgeons. It may be made according to 
the following formuln: B.. Zinei sulphatis, cupri sulphati::., ::l<.l gr. xv; liq. 
plumbi subacetatis f'3ss; acid. ncct. dilut. f3iijss. l\l. Great ad\·:rntnge may 
often be clerivcd from the use of an oakum :wlon drawn throup;h the tarious 
bone, as recommeuded by Ra.\' re, of New York. '\Then the carious bone 
can be rcnched from the surface, it may be scmped or cut :may with a gouge 
or gouge:fo!'ceps, or with a burr-heml drill or ostcotrite. The procc~s should 
be continued until a ll the diseased bone has been re111oved, which 111ay usually 
be knowu by the lmrdness and density of the ~mrroundiug healthy part; if 
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the latter he softened hy inflammation, the surgeon mtty know that he ha!' 
gone far enoup:h when the dctritu:; retains it.s red color in spite of washing 
-cariou!' hone when wa~hecl becoming white, gray, or blaek. 'Vhcn the 
diz.:cal"C is very exten:-;h·e, as where it inYolvc:s the whole or greater part of 
one of the tar~al bone:-, or the articulating extremity of n. long hone, very 
free gouging (which f-:t:dillot has recommended und<'r the name of h•idcmcnt) 
ma~· be employed, though in many cases excision "ill be prcforable. Finally, 
amputatioil may be nece:-::;ary to prevent fatal exh::rn1'tion. Before, however, 
rei;:orting to ::.o grave an operation-and this remark applies in a le~:; degree 
to any cutting oprraticm for raries-the surgeon must consider that the 
affection \\ith which he has to deal is essential ly of a chron ic nature, and 
nmy per~i~t for many year~, endi ng perhaps, eventually, in spontaneous 
recovery; hC'nce, in many ca~es1 particulnrly with patients who, from their 
soc:ial c:ondition, can affOrd to be inYnlids, it will be more prndcnt, as long 
as life is not enclnngcred, to avoid modes of treatment which arc in them
selves necet:(~arily attended" ith considerable risk. 

Necrosis.-Nccro!'is is the name given to mortification of bone; like gHn
grcnc of the soft parts, it may be acute or chronic, dry or moist, infln.mma
ton·, senile, etc. 

Ccrn.~cP.-The most frequent inunediate ccmse of necrosis is osteitis, occurring 
a:.; a. complication of periostitis, of osteo-myelitis, or of both. Necrosis may, 
howenr, rl':"-ult (ju~t ns g:rn!!rene of the soft tissues) from external violence 

dcpr i,·ing the part of vital ity, without the intervention of 
Fw. '.27;) inflammation. Under these circumstances, or in any case 

-. in which the bone is suddenly killed, if the cancellated 
1'tructure be involved (the blood and other fluids remain
ing in the part), the necrosis is of the moist variety: this 
form of necrosis corresponds to the mepltitic gangrene of 
bo1ie of Dr. Lidell. In the large majority of cases, how
ever, necrosis is slowly developed by the affected bone 
being deprived of its normal supply of blood; the compact 
. .:.tructure j:.; then chiefly involved, and the phenomena of 
dry or Ol'dinary necrosis arc presented. Thus in osteitis, 
the capillaries of the Ilaversian canals become strnngu
lntcd, as it were, against the surround ing bony walls, and 
death of the pnrt results as a consequence of arrested cir
culation. Among the more remote causes of necrosis may 
be particularly mentioned scrofula and syphilis, exposure 
to heat or cold, the application of caustics, exposure 
to the fumes of phosphorus1 etc. The bones most often 
affected are the tibia, fomur, humerus, phalanges, skull , 
lower jaw, clavicle, and ulna; unlike caries, necrosis at
taC'k:; the t;hafts, in preference to the articulating extremi
ties, of the long bones. Necrosis is not very common in 
young children (though it may occur amon~ the sequelre 
of the eruptive fevers), being most frequent in early adult 
life; it is sometimes ~cen 1 like ordinary ~enilc gangrene, 
a:-i a con:-equencc simply of the diminished vitality of old 
age. Bone deprived of its perfo.<;temn usually, though not 
ncc·c:-:".<arily, becomes necrosed; if both pe1'io.stewn and me
d11llo,, pcrish 1 necrosis is almost certain to follow. 

Dry .Necrosi8.-Bone affocted with dry or ordinary ne
cmsis is hard, an<l of an opaque1 yellowish-white hue, though it may 
become blackened from exposure; it is insensible, sonorous when struck 
with a. probe, and 11ocs not bleed. It may be, according to the part 
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affected, pcripltrml, cenltal, or toUd (see p. 581). The dead bone is at 
fir:-:.t connectcfl with the su rrounding par~, but becomce" gradually loo~cned, 
and i:-; finally ~eparate<l and thrown off as an e:rfoliatio11. " rhilc the procc!'.s 
of loo--cn ing is going on, the periosteum, if not cle:-:.troycd, furnishes new 
hnne. which oilcn fornu; n :-heath around the dead portion, '' hid1 is then 
~aid to be int'(l{/hlfltt'd, and when separated con~titu tes a :·~tqt1e.~t1w11. The 
separation is eftCctcd, not, as was formerly supposed, at the cxpcn:-e of the 
dead part, by ::tb.'iorpt ion, but at the expense of the surrounding li\•ing bone, 
which undergoc." medullization, and is converted in to a layer of granula
tion~ . The free Htrface of an exfoliation, or of a. scq uest rnm, is pretty 
smoot h, but the edges uud deeper surfaces present ::t ragged or worm-eaten 
nppearuncc, with depressions corresponding to the granulation:-- by which 
they have been surrounded. The sheath of bone which en Ye lops a. s.eques
trum i!:'l called the hwolucrmn; this usuall y presents numerous round or ova l 
openin hrf.l., which nre called cloacw, and through which the extru~ion of the 
~cquestrum is eventuall y accomplished. It occa~ i o ually lrnppcns, in cai.:es 
of total necrosis, that, while the original bone is perishing, and the pcrios
tcum furnishing a new o:-~eous sheath, the medulla, likewis:e hy a proccs::; of 
retrograde metamorphosis, becomes partially oss ified,1 and the ;.:equcstrum is 
thus surrounded on both sides by liYing bone. 

Jfui.«t .1.Yecro.~t.,.- This, which is a comparatively rare form of netro:-.i~, is 
well de. .. cribe<l by Lidell under the name of Jlrphitie Gcmg1'f ne ~f' Bo1te. Thi:; 
form of the di:0ca£e manifests its peculiarities (' hiefl y in the cancella ted struc
ture of bone, which, when thus attacked, i.::; moist, more or !c:"s !'oftcned, 
and of a dirty gray or g reeni::.h-brown hue, with an extremely offon:- i\'c odor. 
Thi~ form of necro~i !-1 may occasionally be seen in compound fractures, in 
what Dupuytren ca lled primary splinters (see pp. Hi61 284), if' thc:-c he not 
promptly 1·emo\•e<l; it may also resul t from yiolcnt contusion of bone, being 
tlrns more frequent, probably, in military than in ci,· il practice. l\lnist nc
cro;:;id is always lotal-i nYolving, that i:;:, the ·whole thickne:'::l of the affected 
hone; t here is little or no effort at repa ir on the part of nature in thc~c case:;, 
the pe1·io!Sleu m either itself sloughing, or at best furnish ing but a fow irnper
foct nodules of bone. 

Symptom.If of NecroRis.-Thc symptoms of necroi'is may be described as 
belonging to two periods, that in which the bone is dyinµ;, and that in which 
its sepa ration as au exfoliation or sequestrum is cffoctcd: in moi~t necrosis, 
a~ the bone i5 at once deprh·ed of vitality, the first ~tagc i::; absent. The 
~ymptoms of the first stage of necrosis are those of osteit i~. it being impO!<;-;iblc 
to decide, before the occu rrence of suppuration, whether llC('l'O.Sis is or is not 
about to occur. The death of any portion of the O!"~cous skeleton i~ usually, 
though not invariably, attended by exten~ive suppuration of the i:-oft parts,1 

the ah:-re;-;~c~ thus f01:med gradual ly cont racting to si uu$C'S, through whieh, if 
1t probe be pa:::-ed, t he necrosecl bone can be readily rccoµ-nized b~· the lrnrd 

~1~1~1 d1~~~~::~i:c~~~~t:~:~1).'\~~~~rit~1f1~~~~~~~{~~~c~loa~~ c:.~f~~,0:~1~~:~~;~\ lwi~~~;~o;:~~ 
<lead hone cnu be fClt: if there be no cloacre, the affCction mny he indistin
~u ishable from chronic osteitis, or (as already mentioned ) from ci rcumscribed 
absce:-:s of bone. ' rhe first stage of necrosis is attended \\·ith n ~ood deal of 
constitut ional disturbance, which measurably sub1' itlc:;; upon the occu rrence 
of suppurat ion, though occasional exacerbations may be observed during 

l This fact was long since observed by Copland Uu tchison, and ha!I more recently 
been noticed by Packard, l\[arkoe, Demarquay, and other writers; but the true ex
planation appears to ha\'e been first given by Oilier, of J,yons (see pp. 221l et seq.). 

~ Necrosis without suppmation has been observed by Rumley, Paget, and Morrnnt 
BA.ke r. 
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the whole proce:-~ of cxfoliation. During the i:-econd Htag-e1 the deac! houe 

~~1~~:ti~\1'~:~e~t1~~~o~~~· 10~,~~ l~~;~.~~i~~1~ ~~~c~ 1~~ r~~~f ;~<lt :~~r~~;~~;~111~~~c11K~~~~fi\1;~ 
of the perin:".tN1m, by which the process of repair is chiefly act"ompli:.:IH'<i. 
The time l'ff]Ufrrd for the separation of a nccrol'ed portion of hone vu ric.:; 
from a fow \\'C~l·b to many year8: it is u,.ually lcf:.R for the upper than for 
the lower extremity, and, other things being equal , is proportionably shorter, 
3.:'i the acerosi:-; i~ more circum~cribed and superfi cial. 
p,.ognosi.~.-Thc proµ-no~is of necrosis, in the forge majority of ca!'es, is 

favorable. It is very :-cldom that the disea~e, attac·king tlw i;;hafl of a bone, 
extends beyond the epiphy1;eal lines, and , after the remova l of' the dead part, 
the repair will ni'ually be found so complete as to preserve the utility of the 
limb. Jn !-iome ve ry acute cnsed, as in neero::;is resulting from subperiosteal 
ab::;cess, life may be endangered during the fir13t stage of the aftection 1 and 
at n. later period death ma!' occasionall!' occur from exhaustion or from 

~f~11~~~t n;~.',~~~::.ttck l:~~ff~ier~~~ts u::1;1~~~1 ~~;~;:o~~ui~~sc:r!~~~~ I s :~~~~~1t\~1~~; \~~~! 
in the .'{/,,.1tll, there is danger of secondary mening itis or cerebral abscess; in 
the ribR, of cmpyema i nnd in the patella, of dest ru ctive inflammation of the 
knee-joint-while an exfoli ation from the posterior swface of thefe11mt may 
penetrate the poplitcal nrtery and lead to fatal hemorrhage. 

T1·eatmrnt.-The t reatment of the first stage of necrosis cm1sists in cndeay
oring to moderate the iuflammat ion upon which the affection depcnds1 and 
in freely openinir any abscc::~cl" which may form. During the time occupied 

by the loosen ing of the dead bone, no opera-
F10. 276. tive treatment is, as a mle, aclmi!<siblc, and 

the surgeon should content himfol.e lf with such 
measures as may ~erve to maintain the pa
tient's health. As f.l.OO ll ai;:, the nerro1;ed por
tion has become detached ( not before, unless 
in very exceptional cases), it should be re
moved, nature being rarely nble to effect its 
extrusion-though OCl"Ufol.ionally (especially 
in children ) a piece of dead bone will be 
found protmding from the soft parts, when 
it may be readily pulled away. Tn case of 
an exfoliation ( if there is no in vaginating 
~ heath), it will be su ffi cient, when the bone 
is fou nd b!· t he probe to be loose, to divide 
the soft parts, and tilt up the detached frag
ment or scale from the subjaeent g ranula
tions, by means of a director or elevator in
trod uceCl beneath its edgc--when the loose 
bone may be rearlily drawn away with for
ceps. If the necrosed bone be iu the form of 
a . .:iequestrwn, the operation is more compli
cated: an incision shou ld , in thii;; case, he 
made down to the bone, in the line of the 
principal cloacre, joiuing two or more of' 
them 1 if there be f-ieveral, in such a manner 
ns to avoid the chief yc:-.;::els and ocrvcs. In 

Scq11c~1rum forceps some cases, if' a cloacn. be large, it may be 
. . . . . po~s ibl e to withdraw the seq uest rum through 
1~, cl1v1~1111g the ~1cacl l~on c, 1f necessary, into two portions by means of cu t
trng-phers previously mtroduccd . The cl oacre may he enlarged with tre-



NECROSIS. 589 

phinc~ or chi~eb, or the portions of new bone between them may be div ided 
with ll ey's ~aw, gouge-forrep~, or ~trong cutting-plier:-, the ~cque.::trum being 
thtn drawn out with !'U itable forccp.::, whole or piecemeal, U1' the exi~endes 
of the ca~c nrn.y require. It is u:.:ually po~sible to determine beforehand 
that a :-ec1uc ... tn11n i1' 100.::e by introducing a probe thrmu~h a cloaca, or by 
introducing two prubes through diffCrcnt opeoin~, when :1 i::ee·$UW motion 
may often be detected. It t-1ometimes happen~, however, that at the operation 
the 1-'eque~trum is found to he only partially detached, bringing with it, when 
wrenched away, :t portion of li,·ing and vascular bony ti:5:-ue. The cavity 
left by the removal of a. ~cque~trum is commonly lined by a lnycr of granul::t
lions-though in scrnfu lom; cases a sequcstrum may he ::1urroundcd with cari
ous bone, which must then be removed with the gouge. The after-treatment 
con;;;itib in a pply ing a light dressing, and in placing the limb, if the involu
crum be thin, on a suitable splint, so as to prevenl deformity from bendiug. 

Jn acute nrcrosis resulting from subperiostca l absres:;, when the whole 
cliaphy:-;is of a long bone h:ts perished, 1\lr. H olmes an<l Giralclt:s recomm('nd 
thal the part Rho ulcl be removed as soon as tlie patient has rallied from the 
first shock of the affCction. The op-
eration, whid1 has been succcssfullr Fw. '2ii. 
resorted to by ll olmcs, Letenneul·, 
McDougall , Rpcnrc, H cnth, Duplay, 
'Veinlcchucr, Bockeuhcimcr, Pye, and 
~hracly, re(1uires a. very free incision, 
dividing the perio:-;tcum which will he 
found ent irely ~cparated, the bone be
ing then bi!'ectecl with a cha in-saw, 
and wreuched from iL'l epiphy:-cal lines 
by means of the lion-jawed forreps 
(Fig. 30Z). The bone most commonly 
affected ii;:; the tibia, but Bockenheimer's 
operation was on the femur, and 
Shrady's on the humerus. Even if the 
limb be left perfectly flail -like at the 
time, it may be hoped that it will 
become consolidated, and ultimately 
U$efuJ. 

The rule which has been given, not 
to operate in ca~es of necrosis until 
nature has effected the ~cparation of 
the dead fragment, :lpplies particularly 
to case:;; of ordinary dry necrosis. In 
the moi.~t variety of the disease, should 
it be recognized during life, it would 
be, I think, right to attempt the re
moval vf the <lead bone at an earlier 
period. The risk of pyremia would 
probably be Urn::. l e~:-irned, while the 
condi tion of the patient could not be 
serim1 :-; Jy aµ-gravated. 

Necro:-iis, aflC-cting one of the spOllJ!Y 
bones, as of the tnrsu~, or the a rticul:tr 
extremity of a long bone, may require . 
e.rcision or po:-:sibly amputation. The latter opernt1011 may nlso beco.me 
necei::/'\ill'y if the dii-;ca~c be so ;;ituated th~t the scquestrum ~·an n_ot be i:;;a~e l y 
removrd, as in the fomur TCprc~euted m the necompanyrng 1llustrnt1on, 
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from a case in which my colleague, Dr. ,V, S. Forbes, amputatNl at the 
hip-joint i or amputation may likewise be required in any ca:-;e, if lifo be 
endangered from exhaustion and long-continued suppuration. 

Nox-1)jFLAMMATORY RTRL'CTl"RAL D1sEASE." OF Bo!-rn. 
Under this head may be enumerated Hypertrophy ::rnd Atrophy, Rickets, 

o~teomalacia, Tubercle, Scrofula, Syphifos, and various forms of Tumor. 

Hypertrophy, when not the result of inflammation, appears as a form of 
cxo:sto~i::;, constituting the variety known as 0.>1leoma. (~cc png-c 487): when 
resulting from inflammation, it receives the name of Periot;ioxi.'{. Iu neither 
case does the aflbction admit of treatment. 

Atrophy of bone often occurs simply as a. senile change1 but may also 
result from i11juries1 as contusions OJ.' fractures, or from mere disuse. It is 
not unfrequently met with as the result of a. fall, in the neck of the thigh· 
bone in old persons, where it gives rise to shortcu iug1 and may be mistaken 
for fracture of the part (Fig. 278). The only admi~sible treatment consists 
in the application of a high·soled shoe. 

Rickets is described by many writers as a disease of the hones, hut is in 
thi~ work con!'liclcrcd to be a general affection, and as such has already rt7 
ceivcd attention (see page 429). 

Osteomalacia, Mollities Ossium, or Fragilitas Ossium.-Two affections, 
according to Paget, appear to be included under these names; nne, which is 
the more common, consists in fatty degeneration, and the other, to which 
the name ostcomalacia should be strictly confined, consists in an absorption 

of the earthy constituents of bone, the part affocted 
}'JO. 278. being more or less reduced to a cartilaginous state. 

The latter form of the disease attacks pnrticularly 
the bones of the trunk, especially the pelvis (where 
in the female it may impede parturition), whi1e the 
former is more common in the bones of the extremi· 
ties. Several bones are usually affected. 

The softening process begins at the centre and 
spreads outwards; the caucellous structure is dilated, 
its cells being filled with a red jelly·like matter, con· 
!':isting of fat, oil, blood, and nucleated corpuscles. 
ff the compact structure be not invoked, the bone is 
rendered brittle and liable to fracture, as in remark· 
able cases reported by Tyrrell, Arnott, R W . Smith, 
Joseph Jones, and Blanchard, of Chicago. If the 
whole thickness of the bone, on the other hand, he 
i1n·olved, it becomes pliable and easily bent, the rno~t 
curious distortions resulting, as in the oft.quoted ca~e 

Semle .. trophy of neck or of l\fada.me Supiot. The disea~e ~eldom occurs in 
femur. cL1sToN.J childhood, but usually in early adult or middle life; 

it is more common in women than in men, and often 
appenrs to ha Ye hecn induced by pregnancy or parturition. It h' ~ometimes 
hereditary, and, according to Heitzmann, may like rickets be t\rtificinlly 
produced hy long administration of lactic acid. lt is not uncommon 
among tho insane . 
. Sympfom8.:--Thc early syrnptoms are genera ll y obscure, consb.ting chiefly 
m vagur pnm~, which nre probably considered rheumatic. ~ometimcs the 
giYing way of the limbs, the bones being either fractured or bent, is the first 
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cirrumstancc which attracts attention. The urine, and ~omct i1Pcs the other 
secreti orn;;, contain an abnormal quantity of pho~phntc."'; and in n ca~c re
corded by Dr. ~l"a clntyre, the urine contained n l ~o a large amount of animal 
matter of an alhuminoui:. nature. ~\ the disea::;c prngre::;."'t'S, the patient 
becomes bedridden, and may remain in this ~late for many ye~1rs1 eventually 
dying from simple cxhau:ot ion, or from some independent atti?etion: in other 
ca ... ~. the viscera may become fatally deranged by the prc::;:-<urc of the dis
torted hon .r parictc~. 

Diagnosi.'1.-In its early stages, osteomalacia is liable to be confounded 
with Rlu wnatism, nnd the diagnosi~ may not he pos:->ihle until the appear
ance of phosphates in the urine, a~d the morbid condition of the hon1·s, re
veal the uatu1·e of the affection. Prom R ickets it muy be <fo;t ingu i~hed by 
obsel'\"in~ that osteomalacia 1 is a di~ease of adult life, and ntchiti:s of infancy. 
The tendency to fracture, which gives to the discnsc the narnc of f'rng-ilitas 
o~sium , may lik ewise arise from simple Atrophy, or from C'unf'el'. The 

~~~~e~·udH~~~i~~tt1~:~1byb~b:e\~~ii1~~u~~~~ec~J 1~~[e1~~;~: i~~!.~~~0~1!11:t~:;:t11c;·~~e~1:et li1~ 
other parts of the body. 

Treatm.ent.-Th c treatment of this affection i!5 a1' unF-atbf..'lctory as its path
ology is obscure. The surgeon can do little beyond endeavoring to maintain 
the general health of the patient1 to prevent the formation ofbed-i::ore:s, and to 
relieve pain by the use of opium. The internal admini . ..;tration of' alum ap
pea.red to produce temporary benefit in a ca.:;:e reported by ~Iaclntyrc. 

Tubercle of bone is a rare affection-rarer probably than i ~ u~ually be
lieved-many cases of ~upposed tuberculous depo~it being in reality instancc>s 
of chron ic inf1ammntion1 attend-
ed by the formation of pus which Fw. 2i0. 

Scrofulom;os1ei1i~. ma,,;nilio:d :!:;-0 diameters 
(ERl t,:llS'l!N) 

becomes in1' pis:;a ted1 and under
goes cheesy degeneration (see 
page -t.26. ) True tubercle does, 
howeve1·1 apparently occur in 
hone, where it nrny be either cir
cumscribed (encysted ), or dif
fused (in.filtrated) . The circum
scribed variety is the rarer, and 
occurs chiefly in the skull and 
the articular extremities of the 
long bone;;i1 especially the tibia; 
it produces no disturbance until 
soflening occurs, when it ]end:-:. 
to an intractable form of caries, 
::md, if in the neighborhood of a 
j oint, often involves the latter 
in a destructive form of inflam
mation. The diffused tubercle 
affects pnrticulnrly the shafts 
of the bonrs, and is, according 
to Holme~, lesR apt to run into soften ing than the circumscribed variety. 

Scrofula manifo::ts its influence on the o~::;cou.:3 :;;ystem by predisposing- to 
destructive inflammation and caries. Scrofulous diftCrs from Simple 0:.;leiti:; 
in its greater tendency to spread and to indu ce dil'lorganizing changes, and in 

1 Ostcomalacin is sometimes called Rachitis Adultorum. 
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the ah,,encc or focblene:;s of the nntural etforts at repair. The atti..•cll'd bone 
is soft, light, and oily, the proportion of fat and of ~o luhlt.' i:;:tl t~ hcing in· 
crea~ed. and that of' calcareou:::; matter and of the organic matrix markedly 
dimini;.; hcd. The symptom" of scrofulous osteitis are those of s<'roful:t in 
/!l'ncra l, supcruddccf to a chronic and indolent form of bone inflammation. 
The lrf.:alment ('On:oi:-:ts in the administration of remedies adapted to the 
scrof'u l ou~ dinthc~i::. 1 with such local mem"ures as rnayi if pO!'~iblc, prC\'Cnt 
the occurrenee of :suppuration. After the subsidence of' the acute sym ptom;.;, 
advnntage may be often dcri,·ed from pressure, applied by strapping the 
part with t he compou nd galhanum or with soap pla:o:tel'. Hhould !:mppura· 
tion occur, the re~ulting ca ri e:'\ must be treated as directed in the preceding 
pnge.", it being remembered, however, that the prognosis of opcrationi:-, in 
both ~crofulous and tuberculous ca~es, is le6s fiworabJ c than when there is 
no constitutiona l tnint (see pages 426 and ..J.29) . 

Syphilitic Affections of Bone ha,·e already been rcferl'cd to at page 462. 

Changes of Bone due to Affections of the Nervous System.- Blauchanl 
ha~ noted bone·changes in cases of' locomotor ataxia; these consist c::;~cotially 
in a rarefaction, preceded by decalcification, of the o:.:seous sub:-tance around 
the IIa versian canal~, and lead to the occurrence of spontaneous fracture~. 
The ch:rn~c is identical with that observed in the epiphy:ses in cases of 
tabetic :nth ropathy. 

Tumors in Bone.'-1. Cystic Growths in bone may occur as independent 
fo rmations, or may b<' secondarily developed in solid tumors. 

8erou.i and .lftu•ous l'y-ifa are met with in the jaws, and possibly in other 
bone:::. The~· form smooth, indolent tumor:;, and, when large, g ive a sensa· 
tion of semi·fiu c:tuation, with a. peculiar crackling sound, from the thinning of' 
their bon~· inve . .;:;tmcnt i the superficial veins are often enlarged and tortuous. 
The treatment com;i:.;ts in remov ing a portion of the wall with a trcphine or 
otherwise, the cav ity being then stuffed with lint, 80 as to induec contraction 
and healing by granu lation. 

ffydfft ids occurring in bone would closely simulate the ~imp lecystic forma
tions above referred to: the tre.t"dment should consist in exr i ~ion or amputa· 
tion, aC'cording to the part affected. 

8ang1tineou/j Oy .... ts.-Trnvers excised the greater part of a clavicle on ac· 
count of a cystic tumor containing blood. In most instances, sanguineous 
cysts appear in connection with solid growths, of a fibro·cellular, fibro·cartilag· 
inous, myeloid, or malignant character. The treatment consists in excision 
or amputation, acrording to the situation and extent of the growth. Dr. 
Pierson, of Orange, N. J., has reported a remarkable case of sanguineous cyst 
of the ~acrum. 

2. Non·Malignant Solid Tumors.- The non·malignant solid tumors met 
with in bone belong ordinarily to the fibrous, ca rtilaginou:-, myeloid, ~arco· 
matows, and o:-. ..;cous nuieties. The symptoms and treatment of the:::e various 
af!Cct i on~ have been sufficieutly considered in Chap. XXYJ. A caution 
mar, howe,·er, be here given as to the removal of a bony tumor from the 
ueigborhoo<l of a joi nt: in thi1; situation, exo:stoses frequently induce re· 
peatcd attacks of synovitis, which may lea.ve the synovial sac so thickened 

1 P cr<'ussi(ln is recommended by Liicke nsn mcnns of recogn izing tho presence of a 
tu ni o.r. in bone, tho morbid growth causi ng n lower resonirnce tht\n in the normal 
cond1t1on. 
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ancl clilatc1l, that it is exposed to injury in any attempt to remove the growth . 
H rn<'C', it i~ hetter, m: a rule, not to interfere with these tumors, unless in a 
locality in which no i-pecial risk can attend the operation. Tf an exo~tosi~ 
interfere with the u:-<eti.ilne:--s of a part, an attempt may be made to break it 

}'IG. 280. 

off with ~trong plicrR (the skin being protected 
with chamois leather), without m.aking any ex
tl'nrnl wound i such a plan waR twice successfu lly 
adoptctl by the l:ltc ~lr. Maunder. Should this 
fail, :<uhcutaneous section with a saw or ch isel 
would he the next best rcRort. In dealing with 
any non-malignant tumor of bone, emwleation 
may (m; pointed out by Paget) be occasionally 
preferable to exci. .. ion or amputation. 

3. Malignant Tumors.-Any form of malig-
11ant. tumor may occur in bone, by far the mo:-:.t 
frequent, however, being the cncephal oid, or 
medullnry cancer. This may originate in the 
inter ior of a bone, when it is sa id to be cenfral 
or interstitial, or may be primarily developed in a 

and beneath the periosteum, when it is cal led 
periosleal or peripheral. In other instances it 

FIQ. 281. 

is sa id to be infiltrated, when the whole bone is softened and filled with can
CC'rous material-a condition which, as already remarked, has been con
founded with o:-teomalacia. The central or inte:r.~titi.al cancer occurs chiefly 
in the cancellated ~tructure of the flat bones and of the articular extrem i
ti~ of the long hones, producing long-continued pain, and ( if in a long 
bone) often prcdispo:-:.ing to fracture. As the tumor increases in size, the 
bone wall undergoes expansion, becoming thinned, and crackling on pres-
8ure (whence the old name ".spina vento.~a"), until finally the morbid growth 
make~ it:; c~cape, when it grows with renewed rapidity. The JU'ripheral or 
pcrio.<Jteal cancer occurs principally in or beneath the periof.lteal coYering 
of the shaft..,. of the long bones, the bony tissue itself remnining compara.
ti,·ely free from <.li~easc, though it occasionally becomes softened, when frac
ture ma.y occur. In thi1! form of cancer, partial ossification not unfrequently 
t:tkcs place. 

Symptonis.-The i;;ymptoms of cancer in bone arc the presence of a rapidl y 
growing lohulated tumor, ela~t i c and semi-fluctuating to the touch, with f-lhrt rp 
lnn cinating- pain~, un(I great distention of the subcutaneous veins. A thrilling 
pul.:-ation, sometimes accompanied with a blowing sound, is occasionally pcr-

38 
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ceptiblc. As the disease advances, the neighboring soft tissues and lymphatic 
glands become involved, while the" cancerous cachexia" is often rapidly 
developed. 

Diagnosis.-Cancer occurring in bone is to be distinguished from Ab.'fcess 
by the history of the case, the lobulated cha racter of the tumor, th ab~ence 
of· inftammatorv symptoms, and, if necessary, by the employment of the 
exploring·needfe. From partially consolidated Aneurism1 and from .A neuri;()n 
by .Anastomosis, it may usually be distinguished by attention to the early 
history of the case, when this can be ascertained. From 1Yo1Hnalignant 
Twnors, especia1ly the myeloid or enchondromatous, the diagnosig is often 
difficult, and may be occasionally impossible, except by the aid of a micro
scopic examination. It is right to add that, according to Thicrsch, 'Valdeyer, 
and BillL·oth, true cancer never occurs in bone as a primary affoct ion; either 
a preceding growth in some of the epithelial tissues has been overlooked, or 
the tumor on microscopic examination wil l be found to be a sarcoma and 
not a cancer. Maguire, of Manchester, has, however, coll ected 22 cases 
(including one of his own) in which the diagnosis of primary ca ncer of the 
femur seems to have been well established. 

Treatment.-This consists in excision or amputation: excision is to be 
employed in the case of the Hat bones (as the scapula), or those of the face 
(as the upper jaw), but is rarely justifiable if the disease have passed the 
limits of the bone itself, involving the soft structures or lymphatic glands. 
Amputation is commonly to be preferred in the case of the long bones, and 
should be performed at as early a period as possible. It is usually ad vised 
to remove the limb at or ·above the nearest joint, bu t it would appear from 
cases recorded by Collis, P emberton, and others, that amputation in the con
tinuity, or through the epiphyseal line, is sufficient; probably n. safe rule 
would be, in the case of the forearm or leg, to remove the limb just above 
the elbow or knee, in that of the humerus at the shoul cler·:ioint, and in that 
of the femur (unfortunately the most common of all) , a t as low a point as 
would insure the removal of the whole disease. 

4. Pulsating Tumors of Bone.-Most of the pulsating tumors met with 
in bone are in reali ty of an encephaloid or myeloid character; some, bow· 
cvc1\ are probably of the nature of aneurism by anastomosis, and still others, 
possibly, true aneurisms of the osseous arteries. The latter alone should 
receive the name of Osteofrl Aneurism. The disease originates in the can
cellated structure (usually the head of the tibia1

), and gradually distends the 
compact wall, which becomes thin and yielding, crackles on pressure, and 
finall y gives way. When fully developed, the affection is a ttended with a 
marked pulsation, usually accompanied with thrill: by compressing the main 
trunk, the pulsation stops, and the tumor may then be emptied by pressure, 
a. cavity surrounded by a bony wall being perceptible. The pulsation may 
disappear when the resistance of the periosteum is overcome. The bruit, 
which is commonly distinct in pulsating encephaloid of bone, is often absent 
in the osteoid aneurism. 

In the treatment of this affection the surgeon rnay ( if the tumor be small 
and situated iu one of the long bones) attempt exti11Jation of the growth with 
the knife, or, which is probably better, with caustics or the hot iron ; if ex
cision be practi Red, the surface of bone from which the disease springR should 
be likewise removed. Ili.gation of the main m·tery has been occasionally 
employed, but usually with only temporary if any benefit. If' the disease be 

1 Dr. l>cug net , of Ne w York , bas recorded a remarkable case of osteoid nneu ri !lm 
of the lower j nw. 
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far advanced, 01· if other measures have failed, amputation, as in malignant 
disease, i~ the onlv rc::ourcc. 

Pu~flling TumOrs of tAe Cranial or Trunk Bones arc alm()st invariably of 
an enccphaloid charictcr, and rarely admit of succes:'ful treatment. -

CHAPTER XXXI. 

DIHEASES OF JOINTR. 

Tue older surgeons confounded together all diseases of the joinL5 under 
the common names of arthl'itis and white swelling, and it is within n com
paratively recent period only, and in a great measure through the labors of 
Hir Benjamin C. :Brodie, that a more accurate classification has become po::si
ble. The tendency at the present day, as justly remarked by Holmes, is to 
run to excess in the other direction; and the student is apt lo be confused by 
the minute divisions of systematic writers, and to be di~appointC>d, on enter
ing practice, to find that he is unable to discriminate between affections 
which arc actually indistinguIBhable,and which in the large majority of in-
~taDce:; really cocxh;t in the imme cases. -

The vnrious constiluent:3 of a joint, synoviaJ membrauc, cartilagf'~, bony 
nrticulations, etc., are so intimately connected with each other, tlrnt a morbid 
conclition of one is almost sure to involve the others secondarily. An excep
tion shoulcl, perhaps, be made in the case of the synoviul membrnne, and I 
shall, therefore, in the following pages, first describe the affections which are 
limited to that tissue, considering, subsequently, those which involve the 
joints as a whole. 

SYNOVITIS. 

Jnfhunmalion of the synov ia] membrane may arise from traumatic en.uses, 
or from exposure to cold; it may be uncomplicated, may be modified by the 
patient's being of a scrofulous, rheumatic, or gouty diathesis, or may be a 
mere secondary occu rrence in the course of puerperal fC,·er, pyremia, gonor
rhrea, or syphilii::. Simple or uncomplicated synovitis may be acute or ch1"onic, 
the difference being comparative, and referring to the intensity of the affec
tion, rather than to any specific diversity. 

Pathology. -The first effect of inflammation on a synovial membrane is 
to produce increased vascularity, with a diminution of the natural shining 
appearance of the part. The amount of synovia is abnormally increased, 
being at first thin and serous, but subsequently cloudy, from the admixture 
of shred~ of epithelium, inflammatory lymph, the coloring nrn.tter of the 
blood, nnd (if the cli~ease be not checked) pus. In many cases, the disease 
terminate:5 in resolution, the parts gradually resuming their natural state, or 
pcrhnps remaining somewhat thickened, where there is a liability to rclap;;:e: 
occa~ionally the joint is left distended by serous effm;ion, constituting the 
condition known as Ilydrarthrosis, or Hydmp~ .drliculi. [n other im-t:rnces, 
further morbid changes are observed: the synovial membrane a~sumes in 
part~ an nppcarancc of grnuulation, and, while the intra-articular effusion 
becomes purulent in character, the cartilages become involved and perforated 
by uJccratiou, until finally the articulating extremities of the bones them-
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selves may become inflamed and carious. At the ~a rue time, the :surroundi ng 
ti~sues1 which at first were inflamed and infiltrated with ly mph , undergo 
disorganization i abscesses form and make their way into the join t, or toward 
the surface, upon which they open by sinuous tracks: the ligamentnus struc· 
tures become elongated1 thickened, and softened, and partial or complete 
dislocation may occu r. 

Symptoms.-The symptoms are usually well marked. There is J>ain, often 
accompanied by a feeling of distention, and usually refel'l'ed to the a ffC<:tccl 
joint, but occasionally to others: thus pain in the knee attends inffammat iou 
of the hip. The pain is increased by motion or pre£sure, is often wor~e at 
night, and in some cases (as in the synovitis of pyremia) is attended by 
marked cutaneous hyperresthesia. Swelling, varying with the amount of 
intra-articular effusion, is a characteristic symptom-the shape of the joint 
being altered by the distention of the synovial capsule. In the shoulder and 
hip, this alteration consists in a general en largement of the part, while in 
the elbow the welling is most marked on either side of the olecrauon and 
beneath the tendon of the t riceps, and in the knee on either side of the 
patella (which floats on the effusion) and beneath the tendon of the quad
riceps femoris. Fluctuation, which is distinct in the early stages, when the 
effusion is of a serous character, becomes less so as the disease advances, from 
the production of inflammatory lymph and the infiltration of su rrounding 
structures. H eat and redness vary according to the superficial or deep char
acter of the j oint, and the degree to which the superincumbent tissuc:s are 
involved. The position in which the patient involuntarily places the j oint 
is cha racteristic: in the early stages, this position is such as to a llow the 

~-~:~f::e~~~~1:d1 ib;' t~~i:t~~~~1~t ~~ t~~e sG::b,i~~J~~h~u ~e~c:~~i~, a;t 1~~t~~·t~~:·:~~ 
the joint in a fixed position and of preserving it from the pressure of ex
ternal objects, and lastly by the neighboring muscles becoming fixed in the 
positions which they have been permitted to assume. 

"\Vhen synov itis ends in resolution, or subsides into a clu·onic state, the 
symptoms wh ich hnvc been described gradually pass away, the inflamma
tory fever (which runs high in the acute stage) diminishing, and the part 
gradually returning, more or less completely, to its normal condition. The 
.~welling may, however, as already mentioned, persist in chronic synovitis, 
constituting hydrartl1:rosi~; while in some cases a peculiar crepitation or crack
ling may be developed by moving the part, due apparently to the rubbing 
together of bands and adhesions which have resulted from the organization 
of inflammatory lymph. 

The occurrence of suppuration in t\ joint (JJyal'iltrosis) is marked by an 
increase of all the symptoms, and by the occurrence of rigors-while the 
accompanying inflammatory fever assumes a somewhat typhoid type. Ab
scesses form in the su rrounding soft parts, the articular capsule gives way, 
and the contents of the joint are evacuated ; recovery, if obtained at all, is 
effected by the oblitera tion of the articular crivity by a proce5s of granulation 
and cicatrization, partial or complete stiffness or anchylosis resulting. 

'Vhen the d isease invades the articular cart ilages and bon('s, pm•5ing in 
fact into what will be presently described as Arthritis, the pain becomes 
much aggrayated, assuming a peculiar "jumping" or "starting" characte r 
(usually worst nt night), and often accompanied by a distinct grating on 
rubbing t he articu lating surfaces together. · 

Treatment.- Thc Constitutional Tteatmcnt of synovitis prcsent.o;; no pecu
linritics requiring special com ment, beiug essent ia ll .v that directed in Chapter 
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II. for nny case of se,·ere inflammation. Rheumatic, gonorrlucnl, or ~yphilitic 
cnmpliration:-- rcquir~ various modifications, according to the circum~tanccs 
of the cu:-;c. In the Lo£·11l Treatment of syno,·itis (during the acute stage), 
great bt'nefil will often he derived from the appl ication of dry cold, in the 
form of ]~m:uch'~ ite-bag, or by the method of mediate irrilfalion (p. 05). 
In other ca:-e:", it may be better to surround the joint with a tmnn poultice, 
medicated with laudanum or hops; that application should be preforrcd 
which is mo:-t agreeable to the patient. In enrr case, the joint should be 
placed al complete tei!l, and in such a position as will secure the greatest usc
fulnc&; :-hould anchylosis occur. For this purpose the limb should be fixed 
upon n. well-padded splint, or in a su itable fracture-box, the mechanical Rup
port being ~o arranged as to prevent even the slightest motion of the.affocted 
joint. Co1ttinuo11s eJ:lension mny be employed, as recommended in the treat
ment of arthriti8 ( p. 601), though its beneficial eflCcts nre, I think, k!::s 
marked when the synovial membrane is alone involved than when all the 
ti~:;.;ues of the joint are implicated. 

'Vhen the a<·ute symptoms have subsided, absorptiou of effusion and rcs
torntion of function may be promoted by the repeated application of blisters 
or tincture of iodine, together with douches, frictions with stimulating em
brocations, moderate pressure by means of a soap phlstcr and bandage, and 
the cautious employment of passive motion, if any tendency to stiffbess be 
observed. Bergeret speaks highly of the use of cfry heal applied by menus 
of bags filled with hot sand. If the joint be left in n relaxed condition, 
the patient should continue to wear nn elastic support for some time after 
reco,·ery. 

Hydrarthrosis or Hydrops Articuli (Dropsy of a Joi11t ) is almost invari
ably a result of chronic synovitis; it would appear, however, from the ob
servat ion8 of H.ichet and others, that it may occasionally occur as a primary 
affection. IIydmrthro~is is most common in the knee1 aud is occnsionally 
seen in the elbow, but very rarnly in any other joint. The effosed fluid 
differs from ordinary synovia, resembling more the contents of a hydrocele, 
or the fluid met with in ascitcs. This affection is often associated with a 
gouty or rheumatic diathesis, and is apt to recur from very sl ight causes. 
The tl'ealment (in the e\·cnt of the failure of the ordinary remedies for chronic 
synovitis) consists in the injection of the tincture of iodinc1 either pure or 
diluted. A portion of the effused liquid should be first evacuated by means 
of au aspirator1 or of a small trocar and canula introduced through a val
vular incii-:ion; the iodine is then injected (not more than a fluidrachm of 
the tincture being used at once), and after remaining for a few minutes is 
again withdrawn, precautions being taken again~t the ndmi!'sion of air, and 
the wound being immediately sealed with collodion. Any inflammation 
which may re:-tdt should be treated in the wny already described. This 
mode of treatment has been used with great success hy several European 
surgeons, nnd i:. favorably spoken of by :\Ir. Erichsen; fl8, however, the plan 
is neces=-arily attended with some risk, it should not be employed f'xcept in 
\·erv chron ic ca:-:es which have resisted other modes of treatment, and in 
whi.ch the cli!'tention of the joint is productive of great in convenience. Even 
the simple use of the aspirator is in these cases attended wilh some danger, 
as shown by fatal results which haYC occurred in the hands of Dubreuil, 
and of lllcDonnell, of Dublin. 

Pyarthrosis or Abscess of a Joint may, as has been mentioned, result 
from fl<·utc syno\·itis-or may accompany a more serious condition, such ns 
arthritis, subperiosten l abscess, or osteo-myel itis--or may be u. mere incident 
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in the course of pyremia. If the diagnosi8 of iutra-articuJar ab~cci-:; be not 
clear, the surgeon may, in the case of the superficial joint~1 sutisf-)' himself 
as to the nature of the case by the use of an exploring or i::uction trocar. 
The freatment consists in evacuating the pus by means of a free inci~ion, 
drainage being secured by position, or by the use of Chassaignar's tube:; or 
Ellis'~ wire coi l (!'Ce p. 392). In some cases, advantage may be derived from 
washing out the joint by injecting diluted tincture of iodine, or a weak solu
tion of carbolic acid. In favorable cases, especiaJly in chil<lreu, recovery 
by ::mchylosis may be obtained ; but should the strength of the patient begin 
to flag, uo time should be lost in resorting to excision or amputation-the 
former operation being, under these circumstances, a~ n rule, applicable to 
the upper, and the latter to the lower, extremity. Death after pyarthrosis 
may result from simple ex11austion, or from the development of py~crn i a. 

ARTHRITIS. 

By .Atfh1·itis is meant inflammation of a joint as <t whole i whichever tissue 
may have been first attacked, the remainder are sooner or later implicated. 
Arthritis u~ually begins with inflammation of the synovial membrane, or of 
the articulating extremities of the bones; more rarely the ligament .. and 
~ urrounding eoft. parts are first involved, but it is doubtful whether the 
articular cartilages are ever affected, except secondarily. 

Gelatinous Arthritis. -The origin of arthritis in ordinary Synouiti!f bas 
already hecn considered; there is, however, a form of chronic :-ynovitis, 

called by Barwell ~lrmnous, and by Athol 
p 10 . 2R:2 Johnstonescrofulou.'f-but which, as just ly 

remarked by Rwain, may exist without 
any evidences of a scrofulou s diathesis
in which the synov ial membrane is found 
in a pulpy or gelatinous condition, and 
which almost invariably ends in dest ruc
tive disorganization of the joint. This 
condition of t he syno\'ial membrane is 
described by Brod ie and Swain as a 
peculiar form of degeneration, called by 
t~1e. former pulpy, and by the latter gela
ltniform, degenuation; Barwell, on the 
other hand, rega rds it as essentially the 
same as the granulation change referred 
to in speaking of the pathology of syno-

Celatioou~ arthritis of elbow. ,-itis in general, the difference being fhat, 
. . in ordinary synovitis, this granulation 

h uc undergoes further development, while in the cases now under consider-
3:tion it remains in a rudimentary state. Godlee has studied the grnnulation 
tissue fron;1 these ca~es_of "white swelling," and find s it to consist of ce11s 
and nuclei embedded m a trabecular mesh work with whith "giant-cells" 
a1:e c?1~nectcd by processes. In fact the appearances closely resemble those 
of mtlrnry tubercle, and tend to confirm the view that tubercle is of' infiam
mato ~·y origin ; similar obsei:vations have been made by Friedlander. As 
the d1sea.Ee pr~grc:;scs~ the art1cu1a.r cartilages undergo n somewhat analogous 
clu1:ngc1 ihe <l1sc11se frnall y reachrng the bones, which become softened and 
cario ~ s. The ·"!Jmptoms of this peculiar form of disensc, which may be ap
propriately called Gelatinous .Arthritis, and which is rarely seen except in 
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the knee and elbow, and in adults, differ from those of ordinary synovitis in 
1"everul particulan;. Thus the swelling is more diffused, and comparat ively 
un attended wi th flu ctuation, being of a doughy and somewhat elastic type-
this elast icity, as pointed out by F ergusson, cau~ing the bones, if pressed 
together, to resume their former position when the pre~sure is removed. The 
l\well ing is often accompanied, and partia1ly masked, by general ccdema of 
the limb. The pain is Jess marked than in syuovitis, and of a dull , gnawing 
character, differing both from the acute pain of ordinary synovitis, and from 
the" j um ping" pain which attends exposure of the bone by ulcerating car
tilage. There is little or no heat, and if the part be at first red, the surface 
::;oon Jose/"\ its color, often becoming eventually positively blan ched- an ap
pearance so characteristic as almost to justify the name of white swelling 
formerly given to these cases. Another point, to which Swain calls attention, 
is that considerabl e mobility of the joint often remains, even when the 
disease has reached an advanced stage. 

Arthritis from Bone Disease, etc.-Arthrit is begins, in many cases, with 
a morbid condition of the bones which enter into the formation of the joint
this condition consisting of diffuse periostitis (subperiosteal abscess), osteo
myelitis, necrosis, caries, tuberculous deposit, or (which is probably the most 
common) a low fo rm of osteitis of the articulating extremi ties, which is 
often described as strumous, but which has no necessary connection with 
the scrofulous diathesis (see page -125). V olkmann, however, regards a 
tuberculous deposit in the articular ext remities as the most common cause 
of arthritis. 

Arthritis may 1ikewise begin with inflammation of the Ligaments aud 
otber pcri-articular structures (as after sprains), and it may possibly, in some 
rare cases, origina te in primary inflammation of the Articular Ca1'tilage. 

Causes of Arthritis.- Among the causes of arthritis may be enumerated 
wounds (see page 214), sprains, contusions, exposure to cold and moisture, 
pymmia, the puerperal state, scarlet fever, the scroful ous diathesis, etc. 

Symptoms.-Thc symptoms of arthritis are those of deep·sented inflam
mation ; they often begin very insidiously, but when fully estab lished are 
easily recognized. The swelling is more uniform than in synovitis, and 
doughy ra ther than flu ctuating to the touch; the pain, which is specially re· 
fcrrcd in the case of the knee to the inside of that j oint, and in the case of' 
the hip to a point above and behind the great trochanter, is excessi\·e, worst 
at night, aggravated by the slightest touch, or by motion of the part1 and 
accornpnnied (when the disease is full y developed) by spasmodic contractions 
of the adjoining muscles, giving it the peculiar " jumping" or "starting 11 

charncter which hns been alrendy referred to. These spasms occur particu
la rly at night, coming on when the muscular system is relaxed by sleep, 
and often causing the patient to wake with a scream. These " jumping" 
pains have long been associated with ulceration of the a rticular cartilages, 
and were fo rmerly supposed to be due to the condition of those structures; 
it is now, however, generally acknowledged that inflammation and ulcera-

;;~nn~;~,~~{t~~fie t;~a~01\~einp~~~~\~ra;~~~~i~1~ ;~i1~s1~11a1\~~~;~~~a:~e ~~~n~nc;~~ 
to the condition of the plate of bone immediately beneath the sent of ulcera
tion. 'Vhen the cart ilaginous disintegration has gone so far as to lay bare 
opposing surfaces. of bone1 they will mb together when the join t is moved, 
nucl distin ct gratiny may thus be produced. The position assumed by the 
puticnt. in a cnse of arthritis, is quite characteristic : the affected joint is so 
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placed ns to enable it to be kept fixed, and to be IDQ.!<t thorou!!hly relaxed; 
thui't, in the cal)e of the knee, the patient lies on the atfCcted side, with the 
out..;idc of the joint resting on the bed, the leg Hexed on the thigh and the 
thigh on the pelvis-the opposite knee drawn up so as to :-en·e as a guard, 
and to keep off the weight of the bedc]oth~-and the whole attention 
apparently concentrated and directed to shield the <litiea::;ed part from in
jury. The iujla.mm.atory Jeiier is severe, assuming u typhoid type if suppura
tion occurs, and perhaps yielding to hectic in the advanced :stages of the 
dh;ease. 

The symptoms which accompany the occurrence of supptttalion in cases 
of arthritis are very much the same as were described iu :speaking of pyai·
throsis from synovitis. Pointing sometimes takes place at a comparatively 
early period, but in other eases the pus, after escaping from the cavity of 
the joint, cli:;:sects up the muscular intcrspaces of the limb for some distance 
before making its appearance on the surface. Occasionally many of the 
symptoms of suppuration may have been present, including even abl'.lorption 

~~1!~~u~:l't1~~~f1sit;~~r 1:~~x~~~~1~~~!1~t~~~~~~~~~i~~~~~~dt~Ii~~~n~i10~:·.~ti~~ 
on motion, and yet recoYery may ensue under judicious treatment, without 
any di:..:charge of pus, though with more or le:;s complete anthylosis. In 
tbe:sc cases the pus, or at least its fluid portion, has probably been absorbed, 

the pus corpuscles undergoing fatty or cal-
Frn. 283. careous degeneration. It is in such caees as 

these that 1'esidual ablScex . .:es are sometimes ob
scryed after considerable intenals of time 
(see p. 393). When arthritis of' a large joint, 
as the hip or knee, has advanced to the stage 
of abscess, the prospects of spontaneous re
covery are usually very limited. In some 
cases, particularly among those who~e social 
condition secures to them carefu l nursing, 
abundant nutriment, opportunity for ch:mge 
of air, and other favoring circumstances, a 
cure by anchylosis may be obtained, the op
posing joint surfaces becoming united by 
granulations which arc subsequently organ
ized into a fibrous or imperfect bony tissue; 
but in most instances, and ns a rule with hos

Arthritisofknce.joint, in anadvanccd pita} patients, unless rescued by Operation, 
stage_ fFromapaticncintheChild rcn's such cases eventually terminate in death 
Hosp·ul.J from exhaustion, diarrhcen, or py:::emia, or 

from phthi:sis, or other <li8enses of internal 
viscera. _ Arthritis of the /!mallet joints offers a much more favorable prog
nosis. Elongation of the aj'ected limb is occasionally observed in arthritis as 
the result of irritation of the epiphyseal cartilages, but in most cases the 
disea~e ultimately leads to shortening and withering of the part. 

.Ac-ute .Arih1'ilis of Infani,s.-T. Smith has described under this name a 
very severe form of the disease met with during the first year of life. The 
affection, which is not dependent upon the presence of a syphilitic taint, is a 
very fatal one, thirteen out of twenty-one cases, recorded by Mr. Smith, 
having ended in death. \Vhen recovery occurs there is little risk of ancby
losis, but the joint ma.y be weakened by the loss of portions of bone. Two 
cases of recovery are recorded by Morrant Baker. Amputation has been 
successfully employed by G. Brown. 
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Treatment.-The ConRtilulional Treatment of arthritis consists pretty much 
in the adminh•tration of anodyne diaphoretici", with occa~iona l mild laxatives, 
dunng the acute stage--followed by tonics, especially iron and cod-liver oil, 
at a. later period. Mr rcurials, which may be proper in traumatic nrthritie, 
~honld be u~ed, if at a ll , with g reat caution in the~c cases-medicines of 
any form being, indeed, of le:IB importance than nutriment, which ehoul<l be 
gin·n ahunclantly and in an easily assim ilable form. 

The most important part of t he l..JOcal Treatment is to place the joint in a 
~talc of complete nod loug-continued 1·e;jt, aud in a favorable po>;ilio11 . If 
the shoultlCI' be nHCc:ted, the arm shou ld be kept to the side, ancl directed 
somewhat forwa rds, while the elbow, if cli,:easc<l, should be maintained in a 
fie:tt'd, and the 1vri.sl1 hip, or knee in a slrnight or extended po~ition. In all 
c:a~c:o. in which the lower extrem ity is i0\·olved 1 the foot Rhould be propC'rly 
supported, so that when recovery is obtained the patient may not he left with 
apes equin:u.'1. I t is recommended by many excellent authorities, that if the 
limb he found in a vicious pos ition, it should be forci bly placed right, while 
the patient is under the influence of an anresthetic, any rel'ibt ing muscles or 
tendons being subcutaneously div ided if necessary. I think 1 however, that 
the object may be, in many c:ases1 quite as well and more safely acc:ompl isbed 
by the ul'e of continuous extension, applied by means of 
cla~t i c band~, or, which is more convenient1 by means Fw. 2R4. 
of the ord inary weight-extension apparatus (sec Fig. 
127) . When the limb has been brought in to the proper 
position, it should be fixed 1 with well-padded splints or 
fracture-boxes, or, if the surgeon prefer, with some form 
of immovable apparatus, an aperture being cut so as to 
allow of inspection nnd topical medication of the joint. 
In many cases of arthritis, particularly if affecting the 
knee or hip, the greatest advantage may be derived 
from the use of continuous exlem;;ion, which nuiy be ap
plied with Barwell's splint , in which t he extension i ~ 
cffCcted by nn India-rubber uccwmtlator; with a spiral 
wire spring su rrounding the limb, as suggested by H olt· 
house; or ( which I prcfor) with the ordinary wcight
extcnt'io11 apparatus-a mode of treatment which was 
used by Brodie, and which has been since successfu lly 
resorted to by numerous surgeons. The efficacy of this 
simple apparatus may be sti ll further in crea~ed by t.he 
application of lateral long spl ints or sand-bags. An 111-

gen ious splint for rnnking extension in cnscs of arthritis 
of the wr i ~t has been devised by Fagan 1 of Belfast. The 
relief from pain affiffdcd by continuous extension in 
cases of joint disease is \'Cry marked. I t appears to act 
by counter-acting the tendency to muscular spasm, and r 
ths pre,·enting' thc inflamed ends of bone from being 
pre~~ed together. . . . . . . 

" 'ith regard to topical medicatwn m cases of arthr!t1s, 
the best application during the acute stage 15, I thmk, E 
u~ually a warm poultice, though in some instances d ry B:i.rwcll"s spliot for 
cold apprar::i to afford more relief. L eeches may be re· making continuous cx

quired in some cases. " rhen the first acute symptoms 
have i;:uhsidcd, benefit may oft.en be derived from coun- r 

tm··irritation in the form of blisters, or the actual cautery. f!1 e caut~ry 
shou ld be applied before the occurrence of suppurat ion (the patient b?111g 
a11a~8thctizc<l), by drawing the iron, heated to a black heat only, rapidly 
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acro!:::s the joint, in linel" at least au inch apart; it is not necer...,ary to pro
duce a slou.~h, and the :surroun<ling parts may be protected (a~ recom
mended by \'"oillrmier ) by coating the whole with colloclion, the cautery 
thu:s only aff<.'cting the part which it absolutely touche..;:. Xelaton !:'t1ggct'L..;, 
the u~e of a metal ruler as a guide to the lines in which the cautery is to be 
applied. The hot iron, though doubtless an efficient remedy, i~ on_e to which 
all patients have a feeling of revulsion, and should, therefore, I think, be 
rei:;cn·cd for ,·ery urgent cnses. Bliiilering I have usually found quite sath•· 
factory; the blister i;hould be placed over the seat of greatest pain, and it 
is better to use a Nmall than a large blbter, repeating it if necessary. In 
the chronic stages, great advantage mar be derived from painting the part 
with iodine, and from the use of pressure applied by means of a i:oap plaster 
and firm bnnclage. ~forshall speaks very favorably of the application of a 
solution of the oleates of mercury and morphia. in oleic acid, while Barwell 
employt:i, in the gelatinous form of the disease, injections of diluted tincture 
of iodine (one part to fifteen ), not into the joint, but into the thickened 
surrouuding tbsucs. _Injectious of carbolic acid have been tried, nncl some
times with benefit, by Kn6rr, IIueter, Petersen, Schmidt, and other surgeon:::. 
Le Fort inject~ n ten per cent. solution of sulphate of zinc, with one-fourth 
part of alcohol. If suppw·ctlion occur, the case must be treated by free in
cisions, etc., as directed in speaking of pyarthrosis; if the bones be but 
slightly invoked, recm·ery may still be sometimes obtained by perseverance 
in conservative treatment, but under opposite circumetances excision or am
putation will u~unlly be indicated, if the joint be so situated as to admit or 
operative interforcncc. Fitzpatrick, of Dublin, speaks favorably of the 
application of the potas:m-curn-calce to the affected tissues, but a case thus 
treated by ;)[r. l [olmes ended fatally through the development of pyrcmia. 
The loral use of sulphuric acid has proyed successful in cases reported by 
J. ,V. Haward and other surgeons, and l\lr. G. A . "Tright has effected a 
cure by laying- open the joint and scraping away the diseased structures. 
In case~ of gelatinous arthritis, the chances of spontaneous recovery are so 
slight that excisfon is indicated at a comparatively early period. 

The account which has been given above of arthritis in general will 
suffice for a description of the affection as met with in most of the articula
tions, as the shoulder, elbow, wrist, knee, aokle, tarsal joints, etc. There 
are, however, two ~ituation:; in which arthritis occurs, which impress certain 
peculiaritie:; on the disea~e, requiring more detailed consideration; these are 
the hip nnd the sacra-iliac articulation. 

Arthritis of the Hip-joint, Marbus Coxarius, Coxalgia, or Hip Disease, 
is an affection of earl~· life (more than two-thirds of all cases occurring in 
per::;ons under fifteen year:; of age), and is much commoner in boys than in 
girls. 1 Three rnrietie:; of the disease are recognized by Erichsen, according 
a:-< it beg-in:". in the head of the femur, the acetabulum, or the proper struc· 
tu res of the joint (C>~pecially the synovial membrane); and thi:i. division be
ing, in ~ome respects, rmwcnient, I shall follow that author in speakiug of 
femoral, aeclalmlaf, and utthritie co:ralgia . 

. Nrtturr.-Thc nature of hip disease has been a matter of much dispute, 
many clistinj!ui:.:hccl surgeons looking upon it as almost alway!;;, if not invnria
bl)', a cou:-;tilutional aHCction, dependin&' upon ::t tuberculou~ or scrofulous 
diathesis. The remarks made in a previous chapter upon struma are par-

1 Of 100 conscculivc admissions for hip disease into the Chi1drcn 1s Hollpital of this 
city, 61 were of boys and 30 of girls. Again, of 419 cases of excision for hip disease 
~~1~\~~~e:n~y1 ~~l~~e~!:~~le~~~ which the sex of the patient wns ascertained~ 297 were in 



HIP DISEASE. 603 

ticularly n.pplicahle herej while it is probable that, in a few cases at least, 
a <lepo:-it of tuherclc doc$ lead to hip disease, and while there can be no 
doubt that the ~crofulou::; diathe::-is does act as a predi:sposing cause of the 
attCdion, there can be as little doubt, I think, in the light of modern pa· 
tholOf!)', that many if not most cases are simply of an inffammatory naturej 
and that, in n rnr1:jority of instances, the disease is to be looked upon as ha,·. 
ing a local origin, and (which is of the highest importance, in a practical 
point of view) as ~pecially demanding local treatment. 

Ornse.'1.-The exciting causes of hip disease are usually of an apparently 
tri,·ial character, such as slight blows or falls, sprains, over·exertion in 
walking, or l"itting on cold steps, or in wet grass. 

Symplom,<t.-The symptoms of the affection vary in its diffCrent ,qfoges, 
three of' which are common ly described by surgicnl writers. Jlip difl.case 
usually begin~ very insidiously, obscure pains, which are probably consi<l· 
creel rheumatic, and a. limping or shufi:ling gait, often exist ing for some time 
before any deformity is discovered. 

(1.) Pain is felt in the affected joint and in the corresponding knee, the 
latter $ymptom being most marked in the femoral form of the clisen~c, and 
appan•ntly clue to irritation of branches of the anterior crurnl and obturator 
nervc:-0. The pain in the hip is constant b1 the nrlhritic form, of a very acute 
type, and accompanied with a feeling of tension, and with tenderncl"s above 
the great trochanter. It is increa:•ed by motion or exercise, and i~, there· 
fore, worse in the evening, but the "starting" pain~ caused by muscular 
5pa . .;m do not come on until a comparatively late period. In the femoral and 
acclabulul' varieties, the hip pain is of a dull, gnawing character, worse nt 
night, often intermittent, and special ly elicited by striking- on the knee or 
heel, and thus pre$Sing the joint surfaces together; starting of the limb is 
develop('d at an early period. Of course, as the disease advances, in what· 
ever form it may have originated, the different symptoms become merged 
together, so thnt these distinctions nre only available in the earliest stage 
of the affection. 

(2.) /Swelling is most marked in the arthritic variety, which m:iy be looked 
upon as the acute form of the disease. Rcdnes11. and 
]feat arc rarely observed in any case on account of 
the deep situation of the joint. 

Fio. 285. 

(3.) Defonnity.-In the first stage of hip disease, 
the knee is l'llig-htly flexed, and the limb usually but 
not alwayd abducted-this position being involun
tarily a~sumed, as most easy to the patient. 8li~ht 
limp~ng accompanies this stage of the disease. The 
JJeeond stage is marked by flattening of the buttocl·, the 
fold of the nates on the anectcd side becoming almost 
if not quite obliterated; with this there is elongation 
of the limb, which in the Jarge majority of cases i::; 
apparent merely, being due to a twist of the pelvis, 
thou,gh in the arthritic form of the disease there may 
po~ibly be in some instances true elongation, from 
di:.:.tention of the :;ynovial capsule. '\Vheu in this stage mp disease in mond 
the patient btands, the whole weight is borne by the stage; showing n:mcningof 

~~~'1'.~{~ ~i~~~~~l,tl~~tcl ':l~d~;c~~dc~ise;;~~~~'ei~egb~a~~}~e~~£oi1;~ ;~::~hki:~:;:~~;~:~.;0~1~ 
the recumbent posture, the Jimbs may be brought to 
the snme level, the deformity apparently disappearing; but by careful ex· 
amination it will h(' found that the relati,·e position of the thigh nncl pelvis 
is the :-"tllnC m~ in the standing posture, the lumbar spine being unduly arched, 
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and the peki~ cli..-torted into an abnormally vertical po:i.ition. In thi ~ 8tage 
there i:-> marked lamcne.-.:s1 and it is to this stage al~o that the pain in the 

knee particular!)· belong..-. In the aeetr1bular 
Fl(;. ~s6. variety of the di:;ea::e there is comparati\'ely 

little rdeformity, while in the femoral there 
may be, as long as the patient i~ going about, 
apparent R/wrtening (due to distortion of the 
pelvis), which, however, yields to apparent 
lengthening after a few days' rest in bed. The 
deformity of the third stage (between which 
and the second there may be an inter\'al of 
comparative comfort, consists in adduction of 
the limb (Fig. 286), leading to 8hotlening, 
which is greater in appearance than in reality, 
with undu e prominence of the buttock on the 
affected side, marked obliquity of the pelvis, 
a.nd a compensatory double lateral cu rvature 
of the spine. The rima natium1 which in the 
second stage inclined towards the affected side 
(Fig. 285), is now directed aw(iy from it. The 
sho1·tening of the third stage of hip disease i!:!-, 
at the beginning of that stage, merely ap
parent; as the malady prOf!re&;es, however, 
actual shortening occurs, from alteration in 
the shape of the bones which enter into the 
formation of the joint (Fig. 287), and in 

~i::~:~.nd~~=::::.~:_
1

:~::r~~~: ~:~~=~~~ :~;;o~~~l~s, }!~~~gl~~~i[f~~ercN~ionc~~~~:0~{:~~ 
the Children's Ho~pita.L) place. The deformity of the first and second 

stages is, according to Verneuil, due to in
flammation of the muscle~ in proximity to the joint-the psoas and lesser 
glutcals; at n, later period these undergo atrophy, and the deformity of the 
thil'd stage i!:i caused by inflammation of the addu ctors and sartorius. 

(-!.) Dislocation is chiefly confined to the 
Frn. :l&.i. femoral variety of the disease, and its occur

rence is often attended with marked relief 
from pain; if, as sometimes happens, it takes 
place without the previous formation of ab
scess, a new socket may be developed upon 
the dorsum ilii , the acetahulum becoming 
gradually filled up and obliterated. In the 
acetabular form of the affection the cotyloid 
cavity may become perforated, the head of 
the femur perhaps slipping through into the 
cayity of the pelvis. 

in:;~~s1~:chi~a:h:;~ ;;~~:~~:~~~:ds~t:;; in (~;~ ~:'.f,fr~~:~~~~n~n~f l~i~) ~~fi~~~~~ ~~~Ui~ 
of hip disea.!\e csec Fig. 21'6). (Thopec:i- almost inevitable in the other varieties. It 
men is in the :\liitter Museum of the Col- occurs earlier in the acetabular than in the 
Jege of Physicians of Philadelphia..) jf:moral form of the affection. The spot at 

which pointing occurs is often significant i 
thus an nb:-;ce:-:s open ing on the outer part of the thigh, below the trochanter1 

indicates disease of the caput femoris, while abscesses opening in the pubic 
region cleuote disease of the acetabulum-the abscess being intra- or extra-
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pelvic according as it opens above or below Poupart's ligament. Absce~s 
opening in the gluteal region may indicate either form of the affection. 

Termi11ation of Hip Disease.-The m·thritic and occa~ionally the other 
forms of the disease, if submitted to judicious treatment at an early period, 
may terminate favorably, though in many · 
cases the best that can be hoped for is a Fie .. :!SH 
cure by anrhylosiJJ. Even if the joint be 
anchylosed, provided that the limb have 
been kept in a straight position, the result 
will be quite ~atisfactory, the mobility of 
the pelvi!-i compensating in a great degree 
f01· the stiffhei;:o; of the joint i but unless 
precautions have been taken in regard to 
position, anchylosis with great deformit~· 
will ensue1 such distortion as is exhibited 
in the accompanying cul (Fig. 282) being 
by no means unfrequently met with. If 
suppuration have occurred, and therefore 
we may ~ay as a rule in cases of acetabular 
orfemoralcoxalgia( particularly if followed 
by contiecutive dislocation), the utmost 
that can usually be attained by conserva
ti\'e measures is recovery with a shortened, 
deformed, atrophied, and often useless 
limb. Death may occur from simple ex-

~~:~=~~,'.~t~\~1r1~~re~;y~::~:c~~~s}~~~m~~~~~ ~as?::~~E~~~:,~:::~~~~:~~~~c;r~i:r ~;: 
intercurrent affection which would have 
been succe~8fu lly resisted but for the constantly depressing influence of the 
joint nffoction. 

Dfrignosi.~.-Ilip disease may be distinguished from rhewnati1-11n by observ
ing the limitn.tion of the affection to one joint, and by noting the character
istic defbrmity. Thi!i may be readily made apparent, as pointed out by Prof. 
Rayre, by placing the patient upon a perfectly hard plane surface1 when, if 
the knee of the uffCct.ed limb be brought down, the lumbar spine instantly 
becomes arched. From lateral ciirvature of the spine with neuralgic tender- • 
ness, it mn.y be distinguished by the pain being iucrC'ased by pressing together 
the joint surfaces, and by the existence of painful noctumal spasms, while 
the diagnosis from antero·posterior curvature of the .~ine may be made by 
observing the mobility of the hip in that disease, and the different seat of 
pnin-though if the abscess in spinal disease point on the outer side of the 
thigh, pressing on filaments of the obturator nen'C, there will be pain referred 
to the knee, ju.::.t as in hip disease. Morbus coxarius could only be mistaken 
for ab.~cess external to the joint, for disease of the knee, or for caries of the 
great trochanter, by neglect of careful examination i and J am disposed to say 
the same in relation to perityphlitis, which, according to Dr. Gibney, is not 
unfrequently mistaken for hip disease. From .>:ncro-iliac disease, the diagnosis 
may be made by obsen·ing that in that affection the ~eat of greatest tender
ne:ss is cliffbrcnt, that there is no shortening, and no pain on moving the hip 
if the pclvi.'f be Ji.red, and that the pelvic distortion i!-i permanent and absolute, 
not, as in hip disease, temporary and relative. The diagnosis from separa
tion .;J the upper epiphysi.s of tlw femur with abscess, is difficult, if not impos
:-;ible-a ma.tter which, fortunately, is of no practical moment, as excision 
would be equally incliratcd in either aftl>ction. 

P1·ogno8i-~.--Statistics are wanting to show the mortality of hip disease, it 
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being but seldom, from the chronic nature of the affCrtion, that the :--ul'geon 
has the opportunity of watching a case to its termination. :;\fy own imprc:"
sion i~ ,·ery decidcd 1 that, when suppuration has occurred, the bonl':-i hein~ 
inYolnd, reco,·ery without operation is an extremely rare occurrence: thi." 
imprc:<siou is confirmed by the results of 9 terminated ca:-oe:; oh:0cn·ed hy 
Gibert, which gave 8 deaths and but 1 reco,·ery. It is true that hip dh•ea~e 
does not a.ppcor ,·cry frequently in our mortuary record:•\ hut thi:-o i:-; owing to 
the fart that the patients are carried off by secondary complication:-:. or intcr
current affection~, to which the death is attributed-no refort·nce being made 
to the chronic condition, without which those ntlC.ctions would nnL Jrnye 
occurred, or would not hnYe proved fatal. .Femoral, and st ill more arelabu
lar, coxalgia may be therefore looked upon as extremely grn,·e disear-:e:-.; the 
al'lhritic form of the affection, however, otters, as already mentioned, a muc:h 
more favorable prognosis. 

Treatmenl.-It is very important that ea'rly treatment should he adopted 
in every c:1se of hip disease, and accordingly a rigid examination of tho ca:-:c 
should be instituted on the slightest suspicion of the ex i:stence of this scr iou .... 

FIG. :l90. 

Sayrc'sshurtsplimapplicd. (5M" R£ .J 

affection. During the first stage of the di:5ease, the patient should be put tn 
bed, and the joint kept in a state of complete rest hy the U!:'e of exten~ion, and, 
if needful, the adaptation of a suitable splint. I myself employ an ordinary 
long splint, well padded, or sand bags, as in the treatmentuf'fracturcd thigh, but 
the surgeon may use with equally good results the can·ecl ~plintof' Dr. PhY:--ick, 
or one moulded from gutta-percha, leather, or pm=tehoard, or ~plint:< ·made 
from wire gauze, ns recommended by Barwell and Bauer, or tinnily any of 
the forms of immornhle apparatus which were dc:o:cribcd nt pa~e 8:2. 'fhe 
particular form ofsplint used is a matter of indiffcrenre, provided that the limb 
be kept in a proper position, and the joint in a ~tate of ab.~otute 1·e.~t. To relieYe 
pain, e8pccially the starting pain which is one of the rn o~t distrc~singl"ly1nptom~ 
of the affection, continuous extension is the most rnluable agent which we 
po:::se:::s. The ordinary weight-extension apparatus may be used, a:;i; in cases of 
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fractured thigh, or Barwell'sela~t i c "accumulator" may he employed in1'tead. 
The bimplc weight is the most com·enicnt means, and i;-;1 according to my 
experience, \"Cry efficient. .J. w· ood employs double exten.sion, a weight 
being attached to each limb and counter·extension made by rah•inµ; the foot 
of the he<l. I have not, myself: found it neccs....:ary to r1.;l:iort to ::mbcutaneou~ 
di,·i1-ion of the tendons or spasmodically contracted rnu~clc:-;, an operation 
whi<·h ha~, however, been succe:s~folly employed by Bonnet, Bauer, Rayrc, 
nnd other surgeon~. If the affCction ha\"e run on to the second staµ:c, the 
same treatment is to be employed, together with counter-irritation hy blisters 
or the C'~utcry, appl ied to the seat of greatest pain, uRually a littie abo,·c 
and behmd the great trocbantei· i the general cond ition of the pntient mu;-;t 
al the :<amc time receive attention, the state of the 
rligestiyc organ!-1 being looked to, and the st rength 
main tai ned by the administration of food and tonic~, 
ei;pcciall y iron and cod-liver oil. 

In most cases of <tl'lln·itic coxalgia, and iu some at 
lea~t of the Jemoml ''ariety, if the treatment abo,·e 
described be early adopted and strictly carried out, a 
marked improvement will soon be manifested, the pain 
and tenderness gradually disappearing, till at length 
motion of the joint is no longer productive of suffering, 
and the patient feels and considers himself well. The 
time required for this favorable crnl ution of e\·ents il'.'i 

of course variable, six or eight weeks being probably a 
minimum period. If now all further treatment be 
neglected, the disease will in a short time ::tlmo~t in
e\·itably recur, and probably in an aggravated form i 
and vet it is ve ry important that the patient should be 
no IOnger confined to bed, but shoul d be enabled to 
take exercise in the open air. It is in these circum
stances, I think, that the ingenious forms of apparatu:; 
devised by D avis, 8ayre, Andrews, Taylor, Thomms, of 
Liverpool, Agnew, and other surgeons, nre particulHly 
serviceable: they act by keeping up extension and 
counter-extension, while lhe patient is enabled to walk 
~\bout and lead a compnratively active li fe. 1 

Fw 2!'11 

Agnew's modification 
ofThomas'sapparatusfor 
coxalgia. The splint is 
applied to the affected 
hmb, a high·~olcd shoe 
p\acedupontheoppi:>Sile 
foot(soundlimb),and1he 

~;,::~~~~required to use 

In the third stage of the disease, the treatment a lready 
advised is st ill applicable, extension being here par
ticularly indieatcd, in order to prevent or counteract 
the tendency to shortening. If abscess form, the same 
plan may still be continued, counter-irr itat ion being, 
however, now abandoned as usele~. If the absce::i;;:; 
originate within the syno11ial caps1de, di::;tencling and threatening to rupture 
the latter, ihc pus may be evacuated by means of an m-pirator, or !;imple 
trocar and canula, with precautions against the cntrnnce of air, ns a<h·i;0;ed 
by Dr. Bauer. Under other circumstances, the abscess should, I think, be 
treated on the general principles lnid down at page 393. It is rnrely pos. .. ible 
to effect the absorption of pus under these circum:::t:mees, but the attempt i:. 
worth making, and will occasionally succC€d-as in a cnsc mentioned by 
Barwell, and as in one under my own care in which tlb:'orption occu rred 
under the influence of dry cold. 

1 Dr. J-. C. Hu tchison, of Brooklyn, simply npplies a patten to the .~01md limb, 
and puts the patient on crutches, b~lic\' i ng that sufficient extension is. produced .by 
the weight of t he tlffected member i tself. Th~ ~~me method of proclucrn~ cxte n_s1_on 
i~ ndoptcd by Thomas and Ag-new, but1 by their mstruments 1 they ~('t•ure 1mmobtl1ty 
of thejo intatthcsametime. 
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After ab5cc::se.-; haYe opened in cases of hip disea~c, lem·in~ ~inu!-'e,.; which 
lead down to cariou:' bone, it is still po~::-ible in some instance!'I to obtain a 
cure by anchylo:!i:<, and, in cases not admitting of operation, thi~ i:-; the he:-"t 
termination that can be hoped for. Little can be done, under thc:-c circmn· 
btances, beyond keeping the limb straight, moderately extended, and with 
the foot well supported, while the strength of the patient is maintained by 
appropriate constitutional and hygienic treatment. In many of the cai;:e~ 
howe\·er, which reach this condition (at least among the cla~s of children 
that come into our city ho::ipitals), excision, or po::sibly amputation, may 
aflbrd a better chance of life than perseverance in expectant treatment. 

Arthritis of the Sacro-Iliac Joint (Sacro-Iliac Disease).-Thi• affection, 
which is extremely fatal, is fortunately rare, though probably not quite as 
rare as is commonly supposed-being sometimes not recognized by practi
tioners, as indeed it has, until comparatively recently, been commonly ignored 

~·i~f~:!~11~a~~c~~~\W~~ di;:a~~~s ~~e~flh~ti~~u~?!~ .. f:u~c~~1~t Wfe,~~~t:~u:{i;~ 
begins with a condition analogous to, if not identical with, that form of 
arthritis which has been railed gelatinous, though, in other illStnnce~, the 
bones appear to be first affected. The disease can seldom be traced to any 
definite exciting cau:se. 

The iS'ymptam . ..; con:::itit of pain and fenderneRs, with .~welling over the line of 
the sacra-iliac junction, the pain being aggravated by motion, laughing, 
cough ing, straining at stool, etc., and accompanied by a peculiar ~ensation, 
as if the body wa!-1 falling apart. Pain is elicited also by pressing the :;ide::: 
of the peh-is together. The patient is lame from the be~inniag; and, as the 
di:::ea:;:e advance::, becomes completely bedridden, usually lying on the un· 
affected ::;ide. The limb on the diseased side is commonly extended, elongated 
from downward dbplacement of theos innominatum, and wasted fL·om atrophy 
of it:; mu~cles. It i ~ sometimes markedly udemalous from obstmction of the 
iliac \·cin. The hip is deformed, from the side of the pelvis being tilted for
wards and rotated downwards. Suppuration occurs at a rather late period 
of the disease, n.b:::ccsscd pointing, according to Erichsen, over the joint, in 
the gluteal or lumbar regions, within the pelvis, or in connection with the 
rectum. In a. case which was under my care at the Eph:copal Hospital , 
absce.i.:ses pointed in the groin, in the gluteal region, and on the inside of the 
thigh. 

The Diagno.'li!f of sacro-iliac disease can usually be made without much 
difficulty, the affection with which it is most likely to be Confounded being 
Aip rlisea8P, the diagno::;tic marks of which ha\·e already been pointed out. 
Di..'lea.'le ~f the .qpine may be distinguished, e\·en if there be no posterior cur
vature, by the presence of tenclerae~~ in the region of the affected \·ertebrre, 
and of stiffness of the whole spinal column, with ab~ence of any elongation 
of the limb, or sign of disease about the sacro·iliac joint. .J.Yeimdgia of the hip 
may be distinguished by the diffused and superficial charac~cr of the pain, 
and by the ab:.:euce of any real displacement of the os innominatum; while 
.iriatica may be recognized by the seat of pain being below the sacro·iliac 
j~int and cx;tending_ down the limb, and by the absence of elongation or other 
signs of articular d1...;case. 

The P1·ognosi.i of advanced sacro· iliac disease i:;; always unfavorable; 
Erichsen, who has devoted special attention to the subject, Says that he has 
never seen recovery in any case in which the disease was fully de\Teloped, 
and in whic.h suppuration had occu rred. 'Vhen seen at au early stage, how· 
ever, there 1 ~ more hope of successful treatment, and cases of recovery under 
these circumst:rnces hare been 1·eported by McGuire aud other surgCons. 
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th;.:~~n~,:~t;.~:~1 tb~·0~:!~t~si~fe~i=~~~i~~fet~t~:=~:n~~t~l~~~·~::~'l:' !1~.\~:c~i~~ 
Prof. :McGuire,' and at a later period by supporting the part with a leather 
or pa~teboar<l :splint, moulded to embrace the pelvis, hip, and thigh; counter
irritatioo may be of sen·ice in the early stage, and the general health should 
be su~tained hr the administration of cod-liver oil and other tonics. The 
patient shoukf of course stay in bed, and preferably in the prone po~ition. 
No operation is, fur obvious reasons, admissible in this grave aftCction. 

RllEU'.'IL\TOID ARTHRITIS. 

Rheumatoid ;-hflll'ili-9 is the name proposed by Dr. Garrod for a peculiar 
form of inflammation of the joints, which was described by Adam8, R. , f. 
Bmith, and ('anton, as Chronic Rheumatic Al'fhrilis, nncl which, in the case 
of the hip, is sometime::; known af' Jl[orbus Coxm Senilis. The pathology of 
this disease i;-; involved in much obscurity i rheumatoid arthritis rc:-::emblcs 
both gout and rheumafom1, and yet does not appear to partake of the nature 
of either of tho:::e attCctions. It probably begins with hyper::cmia of the 
~ynovial membrane and increased synovial secretion, followed by thickening, 
and sometimes elongation, of the ligaments, gradual ab::orption or ~sification 
of the inter-articular cartilnges, and finally porcelanous induration and ebur
nation of the bony extremities. Barwell, howe,·er, belie,·es that osteitis is 
the primary condition, and that the ~ynovial change is entirely ~econdary. 
In the case of the hip, which i ... the joint mo:::t commonly aflCcted, the round 
ligament di~appcar~, and the head of the 
bone becomes irregularly enlarged, flattened, F10. 292. 
sometimes enlongatcd, and placed at a right 
angle with the shaft. The cervix femoris 
become::; shortened, apparently by intersti
tial ahsorption, and is often su1Tounded b~· 
va;:;cular fringe-l ike projections of the syno
vial membrane. The acetabulum becomes 
enlarged, and sometime::; flattened, but in 
other cases deepened, RO as to surround the 
head of the fomur as with a cup. ExtensiYe 
stalactitic bony outgrowths often appear 
about the bnse of the g-reat trochauter, and 
especially along the inter-trochanteric line, 
while ~imilar o:steitic formations are devel
oped in the Jigamcntous and other soft tis
sues. On section, the bone is found to be 
rarefied, with an exce:::s of oily matter-in a 
state, indeed, of 05teoporo:::is~ with eburaa- Appearam;:e of the head of the femur in 
tion. All the joints of the skeleton may be rheumatoid anhritis. (DRL'ITT.) 

involved, but those in which the disease is 
most commonly observed, are the articulations of the hip, shoulder, and 
lower jaw. Rheumatoid :nthritis of the shoulder is, according to C:rnton, 
the true pathological cond ition in those cases described by Roden and others 
as displacement of the long head of the biceps. The joints on either side 
nre often symmelrically affected. 

Rheumatoid arthritis usually occurs in the male sex, and in persons who 
have passed the middle period of life; when met with at an earlier age, the 

t J. '\\-ood employs dou.ble extension, as in cases of hip disease. 
89 
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patient..; arc gC'ncrally fema les; the di~ea~e appears in mo4 cm•rs to rc~ult 
from the action of cold in per5oas of <lebilitnted con~titution, the de,·elop
ment of the affoction in any particular joint being ~ometimc·.s ha:--tened by 
traumatic causes. 

Symptoms.-The cli~ease begins with pain of a rheumatic character, in
crea~ed, in the ca~e of the hip, by standing or walking, and followed by im
paired power of' motion, preventing the patient from t'ithcr standing erect, 
stooping, or ::-ilting in the ordinary po5ture. The limb may at fir.:it appear 
lengthened, but sub:;equently becomes ::hortened from changes in the shape 
of the bones, the apparent shorten ing being still further increased by ob
liqui ty of the pelvi!' . The limb is somewhat fl exed and everted, the buttock 
becoming fl attened, while the trochanter is. unduly prominent and thick
ened. Crackling, or grating, may be elicited by rotating the limb, being 
evident ly produced by the stalnctitic formations :ilready referred to, and by 
the rubbing together of the ebu rnated surfaces of bone. The mu~clcs of the 
thigh waste, but tho~e of the calf of the Jcg maintain their nu tr ition i the 
lo:$S of motion in t he hip is in some degree compen~nted for by in creased 
mobility of the lumbar vertebrre. Ruppuration occa~ i onall y, but very rarely, 
occurs, nor, according to Barwell, is there any tendency to the production 
of :rnchylosis. 

Diagnosis.-Rheumatoid arthritis is ch iefly interei:;t ing to the surgeon in 
a. diagnostic point of view, being frequently mistaken for fracture in the 
neighborhood of the affected articulation. The diagnosis can mmally be made 
by inquiring into the history of the case, and by obsen ing that the affection 
is not limited to a. single joint. The arlhropathies, or articular affections 
which depend upon lesions of the nerves and nerve-centres, locomotor 
atnxia, etc., present many analogies to rheumatoid arthritis, and, according 
to :Mitchell , are often clinically indistinguishabl e therefrom. The rapid 
wearing away of the articular extremities in tabetic artbropathy is the diag
nostic feature chiefly relied upon by Charcot and Buzzard. 

Prognosis.-The di ~case is very seldom fatal, but, on the other hand, is 
extremely chronic and iutrnctable, and productive of a great deal of pain 
and discomfort. 

Treatment.-But little can be done in the way of treatment, beyond the 
employment of ordinary hygienic mean::> and the administration of tonics, 
especially cod-lh·er oil , iron, and quinia 1 the affected joint being, during the 
acute stap;e, kept at rest, and occasionally blistered. Iodide of potas::>ium mar 
be sometimes used with advantage, as may be arsenic and guaiacuru. R. '""· 
Smith speaks highly of the latter drug, in combination with sulphur, rhubarb 1 

alkalies, and aromatics. Change of air, and a re::;ort to various mineral sprin~, 
ma.y be properly advised in some cases. \Yith regard to motion of the dis
eased joints ( in the chronic stage), it may be said that the patient may take 
as much exercise us can be done without inducing an aggravation of pain. 
Erichsen recommends, in the case of the hip, external support by means of 
lateral irons, jointed opposite the articulations, with a pelvic band and leather 
socket for the thigh and leg. ExcUJion of the hip has been resorted to in 
this affection 1 but is not to be recommended i the prospective benefits of the 
operation, under these circumstances1 are not sufficient to compensate for the 
risk which would necessarily attend its performance. 
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PERIARTIIRITlS. 

ar;{i;;~i~:b~~ ~~u~Pf~i~~k~~~l~l~~~ ~~~~;:sf~i~b~0 ~:i~~b~i:l1~~ ~~-~~a~~~ 
other periarticulnr ti!:'.-.ues. There is less swe1ling and constitutional disturb
ance than in inflammation of tl1e joint itself, and the diagnosis from rheu
matim1 may be made by observing that but one joint is affected, and from 
neuralgia by noting a peculiar crackling which may be commonly detected 
by palpation of the affected bursre. The treatment in the acute stage con
sist::. in the enforcement of rest, with the use of cataplns1m::, or belladonna 
and mercurial ointment, nnd at a later period in friction with stimulating 
liniments, and the em1)loyment of passive motion to prevent the occurrence 
of fabe nnchylosis. 

ANCJTYLOSJS. 

Frequent reference lrns been made in tl1e preceding pages to the cure of 
joint-disea:::cs by W1Chylo&is, a word which, as used by surgeons, is e<1uivalent 
to iiliff·Joilll. .Anchylosis, or ankylo.<li.'i (the latter i!:' etymologically the more 
correct 8pelling), may be incomplete or complete. In incomplete or fibrou.s 
anchylosis, the !-itiffness is due to thickening of the joint cap::mle, with the 
deYelopment of bamls of fibro-cellular material whith cross from 011e articular 
surface to the other, and which result from the organization of' inflammatory 
lymph, or of the granulation structure which in joint-diseases replaces the 
synoyial membrane and articular cartilages. The iitiflhu:6 of the part is 
further promoted by contraction and adhesion of the neighboring muscles and 
tendons, the latter being almost exclusively concerned in the production of 
the so-ca lled false m1chylo1>is, which results from mere dismse. In complete or 
bony ancliylosis the joint may be entirely obliterated, the articulating surfaces 
being united throughout by bone (synostosis), or (which is probably the more 
common cond ition ) there mny be fibrous :rnchylosii;:, with the superaddition of 
osseous arches or bands, which cross from side to side externally to the joint, 
and wh ich may be new formntions, of the nature of exostoses, or may result 
from t11C deposit of ossific matter in ligaments or other pre-existing soft st ruc
tures. Bony anchylosis it3 rarely met 'With except as the result of traumatic 
arthritis, fibrou;.; anchylosis being more common in the ordinary forms of the 
disease, particularly in patients of a strumous diathesis. It not unfrequently 
lrnppens, indeed, under the latter circumstances, that, while more or less 
perfect anchyloi;:i;.; is taking place in one part of a joint, ca1·ies or necrosis is 
in existence at another. In bony ancbylosis there is ab::;olutely no motion of 
the joint, while in the fibrowJ rnriety slight motion may always be elicited 
by careful examinat ion, particularly if the patient be in a state of ana:sthesia. 

Treatment.-The treatment of ancbylosis varies according as it is com
plete or incom1Jlde, and according to the position in which the joint has 
become stiff: 

1. FibrouJJ Anchylosi8 in a Good Position.-N o treatment should be adopted 
under these circumstances until all acute infl.ammatory eymploms have sub
sided i when the disease has become chronic, passive motion may be cautiously 
employed1 being nided by frictions, the sal t douche, etc. In fibrous anchy
losis of the elbow, the patient may himself practise passive motion by swing
ing u flat-iron or other weight, as advised at page 230. Advantage is occa
sionally derived from the use of well-padded splints, the angle of which mny 
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be vnried by means of a Stromeyer's screw or other similar contri~·ance, or 
from the use of continuous extension by elastic bands or by a weight. It 
may be, in some rare cases, justifiable to attem_p~ su~cutaneo~s divi~ion of 

the restrammg rntra-artwular bands, 
Fm. 293. but the operation is not very promis

ing, and is necessarily attended with 
some risk. Fibrous anchylosis of the 
shoulder is often followed by the de
velopment of a bursa beneath the 
scapula, the motions of which bone give 

~1!~rW1~n c~~~c~~~·nf1!~"a~~ ~;~~~~~~~pbJ. 
lar friction. 

2. FibroU8 Anchylosis in a Bud Posi
tion.-If the elbow be auchylosed in an 
extended position, or the shoulder, knee, 
or hip at a right angle, it becomes im
portnnt to adopt mor~ acth-e treatment, 
though no operation should be per
formed until acute symptoms ha,·e 
passed away. In many cases, particu
larly in those of rheumatic origin, it is 
possible at once to restore the limb to 
a position in which it will be useful, by 
forcibly flexing and extending the joint, 
and thus rupturing the intra-articular 
adhesions, while the patient is in a 
state of anresthesia. In other instances, 
continuous extension, by means of elastic 
bands (Fig. 296), or a weight, will be 

Synostosis of hip-joint. (P1RR11I.) safor1 and equally efficient. If resist-
ance be made by contracted tendons in 

the neighborhood of the joint, these should be subcutaneously divided, a few 
days being then allowed to elapse before the employment of extension. Any 
inflammation which follows these manoouvres must be treated upon general 
principles. In the case of the hip-joint, subcutaneous osteotomy, by Adams's 
or Gant's method, may often be resorted to. The deformity met with in 
.nnchylosis following arthritis of the knee-joint usually consists in f:lexion, 
backward displacement of the tibia upon the condyles of the femur, and 
outward rotation of the leg and foot. In the:5e cases, simple extension, even 
with division of the hamstring tendons, is not sufficient, the backward dis-

r:~cic~:d~t:~~~t~~;~t~~~t~·~~~s~t~~~ ~:e~t~~s ':1~\~a1~~~s c~f111~~·a~i~~)(F~;~ 
297) may be employed, which acts by means of springs, drawing the head 
of the tibia downwards and forwards, while the coudyles of the femur are 
at the same time pressed upwards and backwards. Subcutaneous division 
of the adhesions uniting the femur and patella is suggested by Mr. Willett, 
and has been advantageously resorted to by ;\Ir. Maunder. Anchylosis of 
the knee in a position of over-extension is extremely rare; it is well seen in 

~~~= Ei~~~tr;:JY~1!~~~~~~ra¥~~ d!~~~;;~~,n~r~:~h~s~~~:~ti~~~e~·x~lg~~~~i~: 
of that which is commonly observed, the head of the tibia sl ipping entirely 

th~ ;lt~,~1r;:i~t~5a~ds f~~l~;r:;~u:3d~~!~~:i~~i:: r~~~~~~a ~~::~:e~ ~f t~~b~~i;1~:e~i 
artery in similar operations for anchylosis of the knee. 
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behind the femur and projecting in the popUteal space. In cases of partial 
Ji.brow" ancl1ylosM1 complicated by frequently recuning inflammation of the 
joint (Fig. 295), excision or amputation will not unfrequently be required. 

3. Bony A nchylosis in a Good Position.-If a joint be affected with bony 
anchylosis, and in such a position as to retain the usefulne;s of the limb, pru
dent surgery would dictate that no operation should be resorted to i an ex
ception may be occasionally made in the case of the elbow, which may be in 

}'IO. 294.. FIG. 295. 

Anchylosis of knee-joint in position of over-extension. Chronic anhritis of knee-joint, with par-
(Fromapatient i11 the Episcopa\1-fospital.) 1ial anchy\osis in bad position. (From a 

paticntin1hcEpiscopalHospi1al.) 

some instances advantageously excised under these circumstances. P. H. 
"\Vat~on and Annandale prefer to an ordinary excision of the elbow, a par
tial operation in which the lower portion of the humerus only is removed. 

4. Bony Anchylosis inciBacl Position.-Various operations have been em
ployed to_ remedy bony nnchylosis under these circumstance~. 

Hip.-Dr. J. Rhea Bnrton, of this city, in the year 1826, treated a case 
of 0:0seous auchylMis of the hip by sawing through the femur between the 
troclrnntcrs, thu:; allowing the limb to be brought into a. straight position; the 
patient recO\·ered, as was anticipated, with an artificial joint, which remained 
movable for ~evcral year~. This operation is often said to have consi:sted in 
the exci,,ion of a wedge-~haped piece of bone, but a reference to the original 
account of the rasc shows clearly that but one section was made with the 
saw. In 18:30, Dr. J. Kearney ROdgers, of New York 1 improved upon Bar
ton's operation by removing a disk of bone from between the trochanters, the 
port ion cx~eeted being half au inch thick at its outer, and three-quarters of 
an inch thick at its inner, side; the operation proved successful, the mobility 
of the new joint peroisting- after two and a half years. 

Io 1862, Dr. Rayrn, of New York, still fuTther improved upon Rodgers's 
procedure, by removing a segment of bone from between the trochanters, 
the upper section being semici·rculm·, with its concavity downwards, and the 
upper end of the lower fragment being rounded off, so as to imitate as closely 
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a. po,,ible the natural form of a ball-and-socket joint. Dr. IL Lci,rink has 
tabulated ten cas~, in which one or other of the:;:;e operations Wll."' l't.>:-:orted 
to which with Barton'8 original case, one referred to b\· :\Ir. Holme::;, and 
oti1ers in 

1

the hands of Textor, Post1 and Peters, of' Xew 'York, and \Valter, 
of Pittshurg, who ha,:.; operated on both hip ... of the ~ame pntic:nt, gfre ~e,·en
tecn operation.., (on sixteen per5ons), of which seven are known to have 
proved fatal - a mortality which, though large, j:-; le:-5 than has followed 

F10. 206. 

Barwcll's splint for making continuous extension in Bigg'sapparatusforcon1rac1ionof the knee. 
c.ascsofanchylosisofknce. 

excision of the head of the femur for anchylosis, two out of four cases of the 
latter operation hM•ing terminated in death. 

W. Adams has recently suggested a. return to Barton's method, the sec
tion, however, being through the neck of the bone, and the operation being 
subcutaneou .. !, while no attempt is made to l'ecure a movable joint: the opera
tion thus modified has been performed, according to l\Ir. Adams, in thirty
threc cases, only three of which terminated fatally, and one of these after 
amputation of the hip-joint. This procedure, therefore, though inferior to 
Sayre's as regards the ultimate result/ when that is succe:osfol, seems to be 
less dangerous than any of the other methods which hnve been proposed, 

1 In Sands's, Jessop's, and Lund 1s cases1 however 1 movable joints were obtained. 
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and .!-ihoul<l be preferred in m<Jst ca.. ... es, particularly a:s the mobility of the 
pcln;; compensate..- inn great degree for the lo~s of n 1110\·ablc nrtieulation. 
Tilluux report:-; a ('a~e succc=-~fully treated by fracturing the neck of the 
femur~ ancl Gant, Maunder, and other surgeon~, ha\'e succe;;.;fully divided 
the th1g-h-bonc below the Je.;:;er trochanter-Gant with a :-aw, and Maunder 
and his follower:, with ch i.;cl:<. Barwell employ:; a chain-~aw, and diddes 
the bone betwee1l the trochanters, as in Barton's original method. I lrn\'e 

Fw.298. 

Adams's saw for subcutaneous di\'i.~ion of the neck of the femur. 

myself employed either A.dams's or Gant's operation in seven ca:::es (in one 
case upon both sides, Fig:-;. 299, 300), and in every iustnnce with a favorable 
result. The choice between the operations should depend upon the condition 
of the articulation; when the cenLx. femoris is not materially altered in 
form, Ada.ms's pbn may be preferred, but in other cases scctio'n below the 
trochanter is better, and may be safely employed even in ca::;cs of fibrous 
anchylosis in str111nom; subjects. Barton's operation has been, according to 
Cheli us, successful ly employed (by Yan " rattman) in a ca:5c of' bony anchy
losis of the elbow, an<l a :;imilar procedure, or, wh ich would be beLter, sub
cutaneoussect iou, as practised by ::\!ears for old dislocation, might he properly 
reoorted to1 if it Jo'hould be necessary to interfore in a like cnndition of the 
J3houldcr. · 

J(n.ce. -Barwell recommends (in case of bony anchylosi::; of the knee) 
that, Ill persons under fourteen years of age, advantage should be taken of 
the fact Lhat the upper epiphysis of the tibia is, at this time of life, not yet 
united to the shaft, to straighten the limb by producing an cpiphy~('al fracture 
-the upper trnncated end of the diaphysis then resting against the angular 
edge of the cpiphy:.:cal end, and the limb being shortened by little more than 
an inch. This mode of t reatment i:s, according to Barwell, quite satisfactory 
and entirel.v free fi:~m risk. In a. case of bony :rnchylosis of the knee, in a. 
bent position, D1·. J. Rhea. Barton, in 1835, removed a wedge-shaped piece 
of bone from the front of the femur, immedifltely abO\'C the coudrlcs; the 
portion of bone did not involve the entil'e thicknef:S of the 8haft, the 'posterior 
shell of bone which was left, slowly yielding as the limb was, subsequently, 
gradually brought in to au almost straight line. The result was entirely 
~ati:..;factory, the thigh becoming fil'mly united iu its new po::;ition. In 1844, 
Dr. Gurdon Buck, of New York, modified this procedure by ex:..;ccting a 
wedge-shaped mass embracing the ent ire thickness of' the hone, and contain
iu~ the condyle:s of the fomur, head of the tibia, and patella, performing, in 
fact, what has since been called 11 exci.siou in a bfof•I.."" ln 18.33, the same 

~\~~;r;;_~j1~~1~~1 c,~~~~,s~~:ufi~::<l~1~a~~;e~i'~1i~~~; ~~~~~;~tk~~~-JZi1;1t~11t~1~·e1'~,~·~" 1b~~1; 
sub::equeutly held together with silver wire. Culbert~on has collected four
teen ca:-0e~ of lhrton's opPrntion, to which should be added three others (suc
ce:-0:..;fu l) bv Blackm:rn, of Ohio, J.E. Adams, of London, and Kilgarriff: of 
Dublin, nlaking in all seventeen cases with two deaths, while one or other 
of Buck's methods appears, according to the same author, to have been em
ployed thirty-nine times with fi\'e deaths-the mortality of the former opera
tion being thus 11.8, and that of the latter about 12.8, per ccnt.1 

1 Another i;uccessful case, operated on by Buck'$ first method, hM recently been 
recorded by Dr.'!'. G. Morton. 
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joi~ ~:f~~r~~~:h~1re~~~:~~ts b~n r::abncsut:p~~~~~fal~rfd~:f1\i{ii~~1~tQ\~1~1:~0~1~~~ 
maining bony adhesions being then forcibly ruptured, and the limb being, 
after a few days, gradually brought into a straight po~ition by an extending 
apparatus. This operation appears to have been first ~ugge~ted by )fal 4 

t~i§~i.,i~~~: ~~~~f~~u~0d~:), ~he~:!~~ ~~;~~~=~1~3~:d'lsp81'.~1,~i~~:~~~1 s~~~:b~):I 
separation of the united joint by means of a chisel and saw-not, however, 
used subcutaneously. Brainard, of Chicago, in 1854, proposed to apply the 
drill to the bone immediately above the joint, and the first operation upon thi:; 
plan was performed by Pancoast, of this city, in 18.59. Brainard subse-

FIG. 209. FIG. 300. 

- u_ 
Subcutaneous osteotom~oth thigh bones for anchylo~is following hip.disease. (From a patient in 

the Children's Hospital.) 

quently applied the drill to the knee-joint itself, and the operation has since 
been repeated upon seYeral occasions by Prof. Gross and other:;:. Xinc 
cases, collected by S. ·w. Gross in 18681 had proved uniformlyT succet<:-;ful. 
This procedure is certainly preferable to any other that has as yet been 
proposed, being not only attended with le~s risk to life, but haying the great 
advantage of not shortening the limb by• the remornl of any portion of bone. 
In a case of great deformity of the knee from injury, without, howe,·er, com· 
plete anchylo:-is, I di,·idcd the femur ju:-ot above tile condyle~ with Adam:-;'s 
saw, and then, ha,·ing straightened thC' limb, put it up in plaster of Pari:-. 
The result was in every Tespcct sati~fo.ctory. 
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LoosE C.ARTILAGF.S IN Jonns. 

The name" loose cartilage" is given to certain bodies which are met with 
in joint:-, and which are \'Cry analogous to the rice-like bodies described as 
occu rring in compound ganglia, and in diseases of synoyial bur~re. These 
loose cartilages have, according to Rainey, as quoted by Barwell, a distinct 
inve;ting membrane of a fibro-ccllular character, and are found on section 

~~o~~;:s~~~cfft~~:0 ~~):~1;· ~~:~,~i'i?1~~mt~~~~ Fw. so1. 
They appear, in most instances, to origi
nate in a tranformation of the villous or 
fringe-like processes of the synovial mem
brane, being thus at first attached by nar
row pedicles to the parietes of the joint, 
but subsequently often becoming isolated . 
They are, according to R. Adams, espe
cially met with in cases of rheumatoid 
arthritis, and are mo:::t com mon in the 
knee, though OC('asionally seen in other 
joint:.:. Usually quite ~mall and round, 
they are Sometimes found as large as a Trochlea of humcms: showing formation 
chestnut, and flattened 01' elongated. and connection of l oo~c cartilaginou~ bodies 
They may be single, or may coexist in (M1LL1nt.) 

large number~. According to Teale and 
Pnget, these bodies arc in ~ome cases actually fragments of articular cnrti
Jage, which are separated by a slow proce&i of ex.foliat ion following necrosis, 
the result of injury. 

Symptoms.-If closely nttached, the:se bodies may give rise merely to 
weakne~s of the joint, with a tendency to intra-articular effusion, but if 
floating or loose, they arc apt to be caught between the opposing joint su r
faces-this occurrence causing intense pain, sometimes accornpanied with 
nausea or syn<·opc, and the patient being unable to move the joint, and 
somet imes falling, while rapid syno\·ial cHiJsion commonl y supervenes. 
These i:;ym ptoms, it will be ~een, closely resemble those of di.~location of the 
scmilwuu cartilages (sec page 301). 

Treatment.- This may be palliath·e or radical. The pallialfre treatment 
con::;i:-•ts in support ing the joint by means of an elnst ic baudage, i'O as to 
restrain its motion and lcs5en the risk of the loose body becoming caught 
between the articulating surfaces. Hilton advi~e~ that the loose ca rtilage 
should be fixed in contact with the SYnovial membrane, br means of adhcs-i\·e 
strips applied externa lly, when absOrption of the fore ign~ body may often be 
obtained. The radical treatmeut, which consists in rcmoYing the foreign 
body, either hv direct or bv ~ubcutaneou:;; incision, is attended with com•id
eral)Je risk to 'life, the mortality of the direct operation being, according to 
II. Larrey'~ and Barwell's ::;tat i ~tic::, 18, and of the subcutaneous procedure 
8, per cent. H cnc<' neither should be employed, unles:o: the disease be attended 
with !50 much suf!Cri ng ns to make interference ahFolutcly ncces:::ary. The 
direct operation consh•ts in making a sufficiently free incision over the loose 
cartibge, which is firmly fix ed between the surgeon's finger and thumb, the 
skin being dr:rnn to one side so as to make a valvular open ing, as recom
mended by 13. Bell. The loose cartilage is then squeezed out through thC' 
cut, which i~ immediately closed, while the limb is kept at rest upon n splint. 
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.Anv inflammation which may follow is to be treated upon the principlc:5 
alreadr laid down.1 The i'lUbCutrmeou~ operation, which, though much :"'>tlfor, 
i~ mo1:e difficult and more likely to re::iult in failure, con,.-i.:;t:- in tixinµ- the 
loo,..e cartilaae as before, and diVidina the s\·novial membr:rne o\•er it "ith 
?- long tcnot~me i~a,.:-oed subcu.tan~ousfy beneath ~he :-kin ; th~ forei~n bodr 
1s then :-queezed mto the periart1cular areolar t1,..;ue, where 1t muy be left 
to be nb::iorbed, or from whence it may be removed by direct inci,.iun, afler 

!~1dest~~~~:~~~1~r~~~t~:ed<:~i;~5d c:es~b~:~~~~~~re:~~.o~l;;~nJ~~~.' i: 1~~r~~~~=~~ 
the loo.-;e cartilarge into, but not through, the subcutancou:; open mg Ill the 

i~~~l~~~:~s1~~d~;J~~:iv:~~:.fp;~1e f°h:i~~iu~0~1£'\\fii~~~th~)f~~\~~~~nb~ ~~e~~~n~f~I~ 
in the ca)SC of the knee, which is the joint usunll_y af:f0ctcd, is to the inner 
side of: and a little below, the patella. If the cartilage cannot be fixed by 
the surgeon's fingers, MacCormac's plan may be adopted, and the oflending 
body tram•fixed with a needle or fine trocar. If there be more thnn one 
loose cartilage, it may be necessary to repeat the operntiou at a subsequent 
period. 

.ARTICt;"L..iR XEURALGL\ . 

(Hy8terical Joints.) 

Inten:--e pain in a joint may arise from ntriou:; cau::e:.; unconnected with 
disease of the articulation ikelf: Thus, pain in the knee is, a::i we have seen, 
a common accompaniment of hip disease, and the same bytnptom may arise 
from other circumstances, as the pre:;~ure of a tumor or au ancurism. Oc
casionally, howe\·e r, intense neuralgic pain is felt in a joint, accompanied 
perhaps with Rlight swelling and redne.::s, and attended with spasmodic 
action OI\ more often, rigid contraction of the neighboring mu::cles, and yet 
not dependent upon any perceptible organic change. These ca~e:S are chiefly, 
though not exclusively, met with in women, :ind usually in those who pre
sent other eYidences of hysteria. The credit of fir.st forcibly directing the 
attention of surgeons to the true nature of the:Se ca>:e:; is undoubtedly due 
to the late Hir Benjamin C. Brodie, and the subject has been ~duce ably 
illustrated by ~ir James Paget, who describes theee, and ~imilar cases, as 
instances of' neurondmesis or nervous m.imicry of disease. The joints most 
often affocted are the knee, hip, and ankle, though n similar condition is 
occasionallv seen in the elbow and shoulder, and perhaps in the vertebral 
column . 

Diagnosis.-The diagnosis from arthritis may be made by obserdug the 
diffu:::ed and superficial character of the pain and tenderue::iS, which are not 
increased by pres::ing together the joint surfaces (as would be the ca:.:e in 
arthritis) , and are not attended with the other sign:; of inflammation, and 
with the constitutional di~turbance, which would be pre~ent in an ordinary 
ca::-e of joint-cli~ease. The rigid contraction will oft.en di ... appear, if the 
patient's attention be suddenly called away, and if an anresthetic be given, 
the motions of the limb will be found to be unimpaired. 

1 " 7 hen performed with the precautions of Lister's anti~eptio method 1 the risks of 
this operation are, according to Barwell and Barton, reduced to a minimum. Ei~hteen 
cnses trented in this wny, collected by J. H. Morgan, all terminated succes~fully. 
Gaujot, however, finds that 20 cases operated on with Listerinn precautions gave two 
deaths, while 18 cases treated without antiseptic measures gn,·e only one death. 
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Treatment.-This cont<i4s in the adoption of measures to improve the 
state of the patient's general health, particularly by attention to chc dige:o:
tivc function~, and by the use of tonics and antispa~modics, with the cold 
douche and frictions to the affbcted joint. If contraction exist, the limb may 
be straiµ-htcnccl while the patient is in a state of an::csthesin, and may be 
kept for a fow days sub:;equently upon a suitable splint. Moral treatment 
IB (fUite as imp 1'tant :b physical, and the patient :::houkl, if po:o~ible, be in
duced to co-opcrnte with the :-:urgeon in the adoption of the mcanl" employed 
to promote recovery. In the belief that the disease is mental, it il'i f'Ometimes 
advii::cd to work upon the patient's imagination by pretending to perform an 
operation for her relief; though such a course may occasionally 8ucceed, I 
believe the surgeon will do better1 in the end, by d·ealing perfcc.tly hone::tly 
with his patient, and arniding e\·en the appearance of deception. It is 
almost nccdlcs.1:. to say that H1ch heroic measures as amputation or excision, 
01· even the applicat ion of the actual cautery, would be totally unjustifiable 
in the cases under considerat ion. l\Ieyer recomruends the application of au 
induced current of electricity to the affected joint. 

CIIAP 'l' ER XXXII. 

Exc1A10x 1x GENEHAL. 

TuE operation ofre,11cction, in ca:::es of compound frncture and dislocation, 
appears to have been known to the ancient5, but sub::equeutly was entirely 
forgotten unti l revived in the first half of the lflst century by Cooper, of 
Bungay, who removed the lower ends of both tibia and fibuln for compound 
dislocation of the ankle. The first excision for disease of c1,joint appears to 
}1ave been t hat performed by F ilk in , of Norwich, in 1762, in a case of ai·· 

tbritis of the knee. The history of the introduction of ihc operation of 
excision into the practice of surgery, is a subject of much interest, but can· 
not be entered upon within the 1imits of this work i the reader is respect· 
fully referred, for ioformation upon this matter, to the able monograph of 
0. Hcyfolder, nud to thnt of Hodges, of Bostou. The npplicability of 
excision to the rnrious traumatic lesions of bones and joints, and to de· 
Jonnity resultiug from auchylosis, has already been considered in preYious 
chapters (see pp. 166, 214, 613) : nod I shall therefore, in the following 
pages, confine myself to a description of the operative procedure in the dif: 
foreut regions of the body, and to a consideration of the applicability of 
excision to disea.<les of bones and joints, especially to caries and arthritis. 

I ndications for, and Contra~indications to, Excision in General.-1. Ex
ision is indicated (1 ) in case a bone or joint is so extensively diseased 
that its remoYal is imperatiYe; here the question is between amputation and 
excision, and the latter operation should always be preferred, provided that 
the circumstances of the particular case ndmit of a choice. 

(2) Excision is sometimes justifiable where the amount of clii;:ease is not 
sufficient to warnrnt amputat ion, and yet where the lime which would be l'C· 

fel~-~:~et~:~d~J~~0~1~~~h~~~= ~}~~e l~~ft~1:;~ ~f :1~11~u~ba~"~~1 ;~~n~~el'e~t0~ft!irv: ~~)~~~ 
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taneou:< cure tlrnn it would be after removal of the joint; a~ in the elbow, 
where a cure by anchylosis would be particularly undet-irable. 

ea!d t:~:~~i:~g 0~~ ~:e~~t:;~:~a;::·r~%t!:~{1~,~~~~:t~~e~;icj·1~h~1ji~~~t~~1t i0:r1~1~~ 
brnuce, nnd lc .... s useful than a well-formed stump; tlus 1s particularly the 
case in the lower extremity, but in the arm, pro,·ided that the hand be pre
se1Tccl, very eonsiderable portion::. of bone nm)· often be properly removed. 

( 2 ) Exci::'iOn :::honld not as a rule be practised in cm~es of arute disease, 
experience showing that amputation is u.nder such <:ircumstances better toler
ated. Hence, if operath·e interference be necessary· to preserve lite, in a 
case of acute bone or joint disease, amputntion will usually be indicated : 
excision of the ~haft of a bone may, however, be occasionally proper in 
cases of acute necrosis from subperiosteal abscess (~ee page 589). 

(3) If the soft tissues around a diseased bone or joint be extensively dis
eased, infiltrated with lowly 01·ganized lymph, and ridd led with sinuses, the 
result of an excision ii; Jess apt to be safofactory than under opposite cir
cumstance:5, though the operation is not absolutely contra-indicated by such 
a. condition. 

(-1) Either extreme of life is considered unfosorable to excision, on account 
of the long period required for recO\·ery after the operation, and 1 in the case 
of early childhood, on account of the risk of interfering with the growth of 
the limb, which is chiefly dependent upon the integrity of the epiphyseal 
cartilages. Boeckel, of Rtrasburg, howe,·er, from an examinatio.n of: over 
twenty ca~es of arrested development,1 concludes that the shortenmg 1s less 
clue to injury of the epiphyseal cartilages than to cfom:-oe of the limb owing to 
pain or to muscular atroph.r-causes which would be equally active if exci
sion were not performed. This is confirmed by my own observation in a 
ca:::e of disease of the knee of twenty-three year:::.' duration, in which the leg 
was by measurement four inches shorter than its fc1low; by excising the 
joint and straightening the limb, which was much contracted, though a con
siderable portion of bone was of course removed, I ga,·e the patient a limb 
which was practically two inches longer than it had been before the operation. 

(5) A ba.d state of the general health, particulal'iy if dependent upon 
organi(' visceral disease, ns of the lungs, Jiver, or kidneys, must always be 
considered a contra-indication to excision. The long confinement which 
usually follows the operation, with perhaps long-continued and exhausting 
suppura_tion, will seriously complicate the chances of recovery in such a 
case. lI(ltlCe, if any operation at all be required in a patient suffering from 
aclYancccl phthh;i:--, or from Bright's disease, amputation will usually be the 
preferable procedure. 

From the above remarks, it will be seen that, while excision i:o:, in suitable 
cases, an admirable and truly conservative operation, and in every way 
!:it1peri0r to amputation, yet it is, after all 1 only applicable in selected cases; 
hence it is ob,·iou::-ly unfair to attempt, as has been sometimes done, to prove 
that cxcioion is a lei:iS fatal operation than amputation, by a comparison of 
the statistical re:->ults of the two procedures-one being habitually rl:::o:en·ed 
for favorable C'a:-oes, while the other is indi~eriminately applied to all the re
mainder: grentl~· as I admire the operation of exci~:fon, I cannot but believe 
that, cateris pcuibwi, it i~, in every region of the body, at least as fatal as the 
corresponding amputation. 

1 OJ lier recommends in such cases an excision of the epiph)·seal cartilage of the 
sound limb, so as to induce such shortening as will correspond with that of the other. 
The use of a high-soled shoe would seem lo me less dangerous. 
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Process of Repair after Excision.-The growth of the long bone.~ in thick· 
ness is accompli :.:; hcd by means of the periosteum, and in length by means of 
the epiphy:seal cartilages. H ence, in excising portions of t he shafts of 
bone-., it is of the utmost importance to presen ·e the periosteum, by the 
o:sleo--geneti c power of which it may be hoped that the excised portion will 
be reproduced: another advantage of subperiosteal excision is that, by pre-
f'e rviug the membrane in question, the attachments of the various muscles 
a re not disturbed. If the periosteum cannot be preserved-and this can 
rarely be done in excisions of the short bones, as of the calcaneum- repair 
is effected by the wound filling with granulations, which are sub~equently 
transformed into a dense, fibrous, cicatricial mass. In excisions of the joints 
(particularly among patients who have not attained their full height), it is 
important not to remove the entire epiph_\·sis, nor even to encroach upon the 
epiphyscal line; for , if this be clone, th e subsequent growth of the limb will 
be deficient. This is especially important in the case of the !.·nee, the lower 
epiphysis of the femur and the upper of the tibia being chiefl y concerned 
in the g rowth of' the lower extremity. 'When this precaution i ~ observed 
the shortening is comparati velr slight, and, indeed, temporary elougalion 
may occur, as in cnses of osteitis and arthritis (see pp. 579, 600). An 
attempt should , as a rule, be made to preserve the periosteurn in articular 
1·esecti on~, particula rly when, as in the case of the shoulder, elbow, or hip, a 
movable j oint is des ired- the effect of retaining the periosteum in the::;e caFes 
being, as shown by Oilier, to improve the shape of t he new articula ting rn r
faces, which measurably a pproach the form of those which were remo\·ed; 
in the knee, where the great object is to obtain firm bony union, the sub· 
periostcal character of the operation is not so e:::senti:d , though ~till de1'ir· 
able, as tending to diminish the amount of consecutive ~hortening. 

Operation of Excision in General.- The kniYes ordina rily required for 
the operation of excision, are scalpels and straight bistourie5, which shoukl 

F IG. 302. 

Fcrgusson's lion~jawcd forceps. 

be pretty thick at the back, a nd set in strong handles i a st rOllf! probe·pointed 
kni fe, w'ith a. limited cutting edge, will a lso be found useful fo r clearing t he 
soft parts from the bones in the deeper portions of the wo~md. B one ~o r· 
ceps of various sizes and shapes will be req uired, the m._ost im portan t bemg 
strong cutting pliers, and the li on·jaw~d fo rceps .designed by Fergu::"~On 
(Fig. 302). Gouges and gouge·~o rceps will a l.so be found us~ful for de.ahng 
with carious bone. The saw winch I prefer, Ill most cases, is that designed 
by Butcher, of Dublin (Fig. 303), which hns the great meri l of a llowing. the 
blade to be fi xed at nny angle, or even completely reversed, so as to cut from 
below upwurds, and thus preserve the soft part::; from injury. ~n certain 
cases (as in excisions of the hip), the chain saw is more convemcnt than 
any other instrument. The chain may be slipped oYer the part to be re· 
moved, or may be applied by the aid of a strong curved needle, or an ingcu-
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ious eonductor devised for the purpo"e by Dr. BuC'k, of New York. If' nn 
ordinary ~aw be employed, a ~patula or retractor must be slipped beneath 
the bone, in order to guard the soft partsj a good in:-trument for the purpo . .:e 

Fm.303. 

·····() 

is the "re:section sound 11 of Blandin, or the probe-pointed grooved retractor 
described by Dr. D. Prince, of JacksonYille, Illinois; or, which in some cases 

wilJ pro\'e satisfactory, au ordinary broad 
Fro. 30:1. lithotomy staff grooved on the back, which 

may be readily slipped around the bone, 
and then turned with its convexity up
ward~. Another instrument which I have 
found of Yalue, is the knife-bladed forceps 
of Mr. Butcher (Fig. 305). This cuts like 
a pair of scissors, and is very efficient in 
removing the thickened and degenerated 
synovial tissues, which, if allowed to re
main, are apt to slough and impede the 
progress of cure. 

The particular operative procedures re
quired for excision in various regions of 
the body differ of course according to the 
parts to be removed; it may be stated, 
however, in general terms, that the exter
nal incisions should be sufficiently free, 
and as much as possible in the direction 
of the muscular interspaces, :;o as to avoid 
unnece:;::ary destruction of tissue. The 

inci.$ions should, if practicable, include any sinu~es that may be present, and 
shou ld be made so as to avoid injury to the principal ves:"e)s and nerves. 
The periosteum should be pre:::en·ed, if po:::;ible, and the amount of bone 

Fm. 30S. 

Butcher's knife-bladed forceps for exci~ions. 

removed should be as small as may be consistent with the thorough exti.rpa
tiou of the diseased structure. It is a good plan in excising joints to remove 
but a thin layer with the saw, and then to attack any necrosed or carious 
spots with the gouge or trephioe. The epiphysenl line •l10uld never be 
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cncronl'hl'll upon in children, :rnd, even in adults, it i::s important not to ln.y 
open the medullnry canal. Care mu:;t be taken not to mbtake bone which 
i.-. mrrrly inflamed and ::;oftcned f medullizedi. for that which i~ carious, nor 
bone thickened and roughened by inflammation, for that "hith i~ necro~ed. 
The :::kin nod other ::;of( ti:o-.;UC:', no matter how much nltered in appearance, 
:"hould be a~ a rule prc~cn·ed entire-the flnp::i, thou~h at fifot rl'dunclant, 

~:~!i1~;~~~~·i~~r;~1~~~ o~f1~~;~·j~~~~i~'l~~.h~~~,-~~!~.rb~ ~~~.~~~~;~ou;7;.e c<;1~g~~~·~; 
with the knifo-bladcd forcep:;; and, indeed, Volkmann gots so far as to nd
vi~e complete "extirpation" of the joint cap:;ule. £\JI bleeding shou ld be 
checked, by ligature or otherwise, before the wound is elo~ed, us it is very 
important that, when the limb is once adjusted, it :::hou ld not he disturbed 
for several clays. The drcs .... ings should be light ancl ::;implc, and precautions 
must he adopLcd lo secure free drainage, by the arrangement of the incisions, 
or by the u~e of Clrn~:-;aignac':s tubes, etc. Concentrated food, with tonics 
and stim ulants, will u:oually be required in pretty large quantities during 
convalC':;ence. 

Finally, n.lthout-rh the case should not progre:::.;;:, as fosorab1y as may be 
wi~h('d, the surgeon must not hastily conclude that the operation has failed, 
and that amputation i~ necc~~ary; e,·en if caries or necro~is should recur in 
the ~awn bouy extremit ie~, a 1·e-exci.i;;ion may often be attended with a sati:;
factory rc:-1ult. 

SrECIAL ExCI!:ilO~R. 

Scapula.-Excision of the scapula, complete or partial, may be required 
for Yariou:s causes, as caries, necrosis, tumors, and some form:s of injury, 
though in traumatic cases it is often nece:::::;ary to remove the whole upper 
extrem ity as well (::ee page 119). The operation may be done with a crucial 
inch•ion, or, which is probably better in mo:;t cases, a T -shapcd incision, 
as rccommeudccl by Byrne, the transverse branch of the cut nmning from 
the acromion to the posterior edge of the bone, and the o_t her passing down
wards, at a right angle from the centre of the former. If the operation be 
for tumor, the incisions ~hou ld be merely skin-deep, the flnps being dissected 
off without cutting into the growth, which may, probably, be very vascular. 
It is ad vi:::ed by Fergusson aud Pollock to liberate the posterior border of 
the scapula fir:-it, and then the inferior, turning up the bone from below up
wards as the operation proceeds. By this plan t.he subscapular artery can 
be controlled by the finger before division, and the risk of hemorrhage is 
thus com•iderably Jes,seued . The subclaviau artery should be compressed by 
au asshstant throughout the whole procedure. In cases of malignant disease, 
the whole scapula should be excised, but under other circumstances n partial 
operation may suffice, there being certainly au advantage in retaining the 
bead of the bone, acromion, and coracoid, when there is no reason for their 
removal. The clavicle shoul<l not be interfered with unless it be itself dis
eased. After the operation, the arm should be supported in a. sling, and au 
axillary pad may be sometimes advantageously employed for a. few days. 

The ·history acid statistics of this operation have been particularly inve:;ti
gated by Dr. Stephen Rogers, of New York, and by Dr. Adelmann, of 
Berlin, who has, however, made no distinction between excisions of the 

~~~r;~t~ :·~~~l 1~:~ b~~~o~~n~i<l~~:at~~~d~l~ t~!~e ~~~~i 0~~11~~)~~~t~~ntl~b~~~p~;~~ 
shoulder (page 119). The first case in which the entire scapula was removed, 
the arm being preserved, was that of Langenbeck, who, in 1855, excised the 
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whole scapula with three inches of the cla\~i cle. Riuce then, complete ex
cision of the scapula, with or without interference with the claYicle and head 
of the humeru~ (the arm being preserved), appear:; to have been done in 42 
cases, of which 33 terminated successfully, and 7 in death, the re:sult of 2 
not having been a~certained. 

Cases of Total Ercision of the &apula, the Ann being Pre.~ened. 

Operator. Operator 

------

~ 
Bellamy1 Undeterm'd 22 )[ichaux1 

Heco,·ered. 
Billrotb, Recovered. 2:3 )fiche!, 

• Id . 24 Nixon, 

" 4 Bird, 

II 

25 O'Grady, 
5 Bri~ham, " 26 l d. 
6 Bu!'ch, 27 Omboni, 

~ 
Choppin, Died. 28 Orlaw!'ki , 
Crawford, Reco,·ered. 29 Peters, 

n Esmarcb 1 30 Pirrie, 
10 Hamilton, 31 Pollock, Died. 
11 llammer, 32 Hoger$, Reco,·crcd. 
12 lieath, Died. 33 Schneider, 
13 lleyfelder1 

Recovered. 
3-1 Schuh, 

H Jones, 35 Scbuppcrt1 

15 King, 36 Spence, 
16 Kottman, 37 Id. 

Died. J; Ls.n~enbeck, Died. 3R Steele, 
18 Linhart, Reco,·ered. 39 tiyme, 

Reco,·ered. 19 Logan 1 40 Id. 
20 .MacCor mac, 41 \Yood, Undetermin'd. 
21 )[azzoni 1 42 Recovered. 

Extirpation of the scapula, subsequent to amputation cd the .0;houldu1 appears 
to have been practised in 13 cases, with 9 reco\•eries and 2 deaths, the ter
mination of two being unknown. 

Cases of Total Excision of the Scapula., subsequent to Amputatio1i at the 
Shoulder. 

Oper:1.1or. Opcr:uor. 

------
Buck, Recovered. 8 Langen beck, Recovered. 
Busch, 

Undeterm'd. 
9 )[u~~ey, 

D 'Ambrosio1 10 Rigaud, 
Deroubaix, Recovered. 11 Id. 
Ferp:usson, 12 Bou part, Died. 
Jenffreson, 13 titimson, Undetermin'd. 
Krakowizer1 Died. 

Total is thus more successful than partial excision, 20-l case~ of which 
?reratiou, to which I have ,references, having gi,·en -19 deaths, or nearly one 
rn four. 

Clavicle and Ribs.-The clavicle may require partial or, in rare instances, 
complete excision, on account of caries, necrosis, tumor, or compound frac· 
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tu re. The inner extrem ity of the bone may also require resection, if it be so 
cli~placcd a;.; to produce dongcrou:-; eompres::;ion of the cesophngus or trachea. 
In t•a:-1.':s of uccrosi:-;, the operation may be ma<le ::mbperio:steal, and pre::::ents 
no partil.'ular difficulties, a simple incision following the course of' the bone 
being :-u!ficicnt for the purpo::e. In cases of tumor, the operntion i:; both 
difficult mul dangerous, the principal risks being from hemorrhage and the 
entrance of air into the \'Cius. Complete extirpation of the clavicle w~s 
fi1·~t practb•ed by )kCrcary, of Kentucky, in 1811,1 and has since been 
occa .. io1rnlly repeated . Prof. Agnew has tabulated 34 cases of' this operation, 
of which uumbcr, howc\·cr, !) ()Iott's, Roux's, Traverd's, Cooper's, nnd one 
of \\rutzcr's) appear not to have been complete exci~i on s; of the remaining 
2U, nl lca~t 21 ended in recovery, and 7 in death, the result in one case being 
un.dctermined; the mortality iis thus about 25 per cent. 

Portions of the ribs h~wc been frequently excised in cases of caries, ne
cro~i::.;, compound fracture, wound of an intercostal artery, etc. The opera
tion is not particularly difficult, but, except in case of necrosi:;;, when the 
periosteum cnu be detached, is attended with considerable risk of injury to 
the pleura or e\'eu the peritoneum. Thirty-.se\'eu cases mentioned by IIey
foldcr ga\'C eight deaths. Rc::eet ions of the ribs for tumor ha\•e been per
formed by Langenbeck, 'Varren, :\IcClellan, Kolaczek, Fischer, and other 
su rgeons. Exciision of one or more ribs may likewise be employed in caHs 
of cmpycma. (Sec p. 3i2.) 

Shoulder-joint.-Excision of the scapu1o-lrnmeml articulation, or of the 
head of the humerus, may be required in cases of arthritis, caries or necrosis, 
compound fracture or <li$location, or non-malig-
nant tumor. For malig1umt disease the operation F10. 306. 
would, I think, be improper, as unneces:::arily 
exposing the patient to a recurrence of the affec
tion. The operation may be conveniently per
formed by making a single longitudinal incbion, 
beginning ~0111cw hat to the outside of the coracoid 
process, and curried downwards and slightly out
wanls-pa::;sing between the fibres of the deltoid 
muscle, in the line of the bicipital groove for 
about five inche::.. The long head of the biceps 
being held to one side, the capsu le is divided, 
and the tubcro5iticcl of' the humerus freed by the 
use of the probe-pointed knife, when the heUd of 
the bone may be thrust through the wound an<l 
removed with a chain saw, or, in young children, 
with i!itrong cutt ing forceps. If the glcnoid cav
ity be di.sensed, it may then be attacked with the 
gouge-forceps, or may, if' necessary, be exposed Excisionofshoulder.joi nt. longitu-
for the application of the saw by a tran:tiverse dinal incision. (fa1cttsaN.) 

cut, :i.:s directed for exci:;ion of the scapu la. 
Hemorrhage h:n-ing been arrested, the wound may be closed with a few 
points of suture, a !:ipace being left for drainage (and perhaps a t ube intro
duced), nucl the arm then supported with a sling and axillary pnd . In some 
ca~es, us of tumor, the longitud inal incision may not suffice to gi\'e access to 
the part, and the surgeon rnay then raise a flap by means of a V -shaped cut, 
or one in the form of' a,, T , or U, as may be thought most co1weuient. 
Thc!SC all have the common disadnmtage of invol\'ing a transverse division 

1 Remmcr's opcrntion, in 1732, was only a partial excision. 
40 
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of the fibres of the deltoid, nnd of therefore protrncting the healing prore", 
as we11 as of entailing subsequent weakness of the limh. . 

The fir~t formal excision of the head of the humeru:;; for clMra.~r appear.-. 
to have been performed by Bent, of New Castle (Englancl), in 1771, while 
the first complete cxci.:::ion ·of the shoulder-joint was pcrforml'd by the cider 
Moreau, in 1i86. Rhaeffenberg's and Thornas's operations (1726, 1740) are, 
according to Gurlt, not to be regarded as true exci::;ion~. The operation i1' quite 
n succe:::::ful one, considering its maJ!Dituclc, 169 cases of exci:-io~ for ~ll causel' 
having gi\·en

1 
according to Heyfelder, but 30 denths, a mortality of le::.-; than 

18 per cent. If' exchiioos for disease alone be consi<lcrcd, the ~tatistic:- show 
an almost equally favorable result, 115 cases tabulntccl by Culberti:;on giving 
V-l 1·ccovcrfos and but 21 deaths. The preserved arm is known to have bcc:n 
useful in more than three-fourths of the succes:"ful cases. The risk which 
attends this procedure, therefore, is so moderate as to render shoulder-joint 
excision one of the most satisfactory of surgical operations. 

Humerus.-Excision of the shaft of the humerus may be occasionally 
required in cases of compound fracture, especially as the result of gunshot 

FIG. 307. 

Fro. 308. 

Excised extremities of humerus :ind ulna. (Froll!. a specimen in the museum of the Episcopal Hospital.) 

injury.(sec page .169_), or may sometimes be necessary in cases of caries or 
necrosis. Resect10n is also not unfrequentl y called for in the treatment of 
ununit~d fract~re, and when p~rformed with the precautions recommended 
by Oilier, of Lyons, and hy J31gelow, of Boston, is quite a successful pro
ced~re (sc~ page 241). The ?peration consists in making a single longi
tudmal rnc1s1on on the outer side of the arm, between the mu!'cular inter
spaces, and, after carefully dividing and stripping off the periosteum (which 
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r-.hould alway:; he pr<.• ... crrcd), removing as great an extent of hone ni::. may he 
thnu~ht nccl's"ary with n chain ~aw; the rescctcd hony cxtrcmitil':-i f<houhl 
thl·n·hl· approxi1i1ntccl ancl held together by means nf a :-.lrong metallic ~uture, 
allfl the limb plnced a.t re:-;t on a ::.uitnble ::splint. ::\Iacewcn, of Gln~gow, has 
reported a case in which repro<luction of a humerus was effccte<l by trans· 
planting grafrs of bone taken from other patients. 

Elbow-joint.-Exci~ion of this articulation may be required for chronic 
di;-;ca:-oc of' the joint, for hony anehylosis, or for compound fracture or luxa
tinn. The lmn.·r end of the humerus was resected by 'Vainmnn (in 17.)8 or 
17.jH) anfl by Tyre, while the olecranon and upper part of the ulna were 
rcmo,•cd by Ju:-;tamond, in 17751 but the first 
rumplC'tc ex<:ision of the elbow-joint was per- Fro. 309. 
fi.)l'mccl by the cider l\Iorcau, in 1794, in a cnse 
of chron ic disease of the articulation. The ope
ra lion may he cml\'cnicntly done (as original ly 
sug-g-c:-;tc1l h_r Park) by means of a single longi
tutlinal inci~ion, bc~inning two inches above the 
olccranon nnd carried about three inches below 
it, the line of the in('i!=lion being parallel to the 
cour~c nf' the ulnar nerve, arnl a fow lines to its Excision or elbow-joint by longitu..i •• 
radial :-ide. The unly point requiring specia l n:il incision. (D1t\"ANT J 
att<.•ntion in thi~ proccclurc is to a.void injuring 
the ulnar ncn'c, which m.ust be carefully dis.')eetcr1 from its po~ition behind 
the innl'r condyle (the edge of the knife being kept clo:<e to the bone), and 
then held out of the way with a blunt hook or spatula. The back of' the 
articulation hcin~ thus cxpot<ed, the olecranon should be cleared, and may 

~l;~:~t:;? t~Ju;it~~l; i;~l~~1 tt1t~-~~i5~~l~~11~1 !~~~~~~p~il~~ t~l~~1~~~i:J11~~ ei~1~~:11~r8~~~~~f-
serve the functiou of the triceps muscle, Spence divides its tendon by an 
inYcrtcd A:shapcd inch•ion, while Hodges and .i\foundcr take care not to cut 
the tendinous fibres which are inserted into the fascia. of the forearm. "With 
the same object, Prof. ~ayre leaves that portion of the olccranon to which the 
tendon is attached. The joint being f01·cibly flexed, and the forearm thru!')t 
backwards, the latera.1 ligaments may now be carefi..dly divided with the 
probe-pointed knifo. The operation is comp1cted by romo,·ing the condyles 
and the articulating surfaces of the radius and ulna 1 with Butcher's sa.w. 
The tubercle of the rndiu1l tihould, if healthy, be left undisturbed, so as to 
prescn·e the attachment of the biceps tendon. Bigelow also preserves the 
external :rnd internal condyles of the humerus. Some surgeons employ a 
tran~,·cr:le incision in add ition to that which has been described, making a 
wound of this form f- , while others (as l\Ir. Butcher, and the late 1\lr .. yme) 
add aI~o n second longitudinal incision on the outside of the joint-H , thus 
forming two rectangular flaps. The simple longitudinal incision is, howe\·er, 

)~~W~;~ ); I~:~1~is~~~1t;.~·~J 0t1~~e ~~1~~~~i ~~~f n~~~, ~~~l~~~)~t~~r ~~~:t0i~o~-o~~P~~ 
the blC'eding has been checked, the wound should be lightly dressed, and the 
limb l:tid upon a pillow, or well-pndded splint , in a nearly stra ight po~ilion; 
after :t week or two, when commlidation has begun 1 the spl int may be dis
carded, and the limb simply supported in a sl ing. 

The results of elbow-joint excision, when perfomied for chronic joint-dis
ease, arc commonly very satisfactory, 377 cases tabulated by Culbertson 

1 Trcndc1cnbcrg nnd V"Olker recommend temporary resection of the olecranon, 
which they subsequently restore to its position. 
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havinrr <Tinn hut 41 deathf', a mortality of only 10.8 p('r cent. OlliN reports 
:36 cm:~sf1crformed ln· the subperio:;;teal mC'thod, of which uni~· .5 proncl fatal. 
\Yith r<:"ard to the· condition of the limb after ex<:il'inn, the stati:otiNtl rc-

e Fm. 310. ~~~od;c:,1t~a!~\~ ~:?~~:~~~;i:~~s t~\~~~ ~~~~:.~~~a 
had useful armi-, wlule JI1 9-l out of 1 lX suCl'C:+ 
fol caoes tabulated by Hcyfolder ancl Bocckel, 
the patients could make p-ood u:.:e of their pre
sen·ed Jimbs. Partial exci:-;ion of the rlbow
joint appears to be a le~~ succe~sful operation 
than total excil"ion1 which ~houl<l therefore be 
preferred, e\•en though all the articular extre
mities be not disen-.;cd. Twenty-one cases of 
partial excision embraced in Ilodges's tnhles, 
ga,·e five death~, tbrec su bscquentamputations, 
and only nine recoveries with a useful limb. 

Radius and Ulna.-Dr. Compton, of Xew 
Orleans, in 18.)3, cxci:-!ed the whole ulna ~md 
greater part of the radius, while the whole 
radius has been excised by Carnochan, ofXew 

(F:::":·.::..:;:;·:~: ~;"~::::·i~::. ~?']'~:;~~ ~~3 ~-~~~~ ~;;:'~~;~:~e il~~~ ~£~~~~'. 
piul.) burgh, and by Hutchin::on, of Brooklyn, New 

York. Erichsen in one case excised the clbow
joint, together with the greater portion of the radius, while 'Yilliam:'on made 

:1~~1~1.1 J!f~;ee r~:l~r~~:;·:,r~g~~~~' c:~~1~\~!!~~l~~ ~~~~:·i~~~t s~~i~fi~~~~lr~;:~~= 
patientti recO\·ering with u::ef'ullimbs. Partfolexcil;ionsof'oneor both bone:> 
haYe been frequently performed and usually with very good rcimlts. The 
operation consists in making a longitudinal incision on the back of the fore
arm, in the line of' the bone to be resected, the periustcum being if po:::->ible 
preserved, and the bone divided with chain saw or cutting pliers. 

Wrist.-The lower extremity of the radius was excised by Cooper, of 
Bungay, in 1758, but complete excision of the wri~t-joint seems to have been 
fir.5t performed by the e1der :Moreau, in 179-1. The articulation may be ex
cised hy means of one or two longitudinal incisions on the dorsum of the 
wrist, the carpal bones being removed piecemeal, or by Lister's operation, 
which i" th ms performed: A radial incision begins about the middle of the 
dorsal aspect of the radius, on a level with the i-;tyloid proce!lS, and passes 
downwards and outwards towards the inner side of the metacarpo-phalangeal 
articulation of the thumb, but, on reaching the line of the radial border of the 
metacarpal bone of the index finger, diverges at an obtuse angle (Fig. 311), 
and pa~!"CS downwards longitudina1ly for half the length of that bone i an tdnar 
iuci!"ion begins two inches above the end of the ulna and immediately in front 
of that bone, pa~::es downwards between the flexor carpi ulnaris and the ulna, 
and terminates at the middle of the palnrn.r aspect of the fifth metacarpal. 
The only tendons ncce:::r-<arily divided by this method are the extenl;or:; of the 
wrist. The trapezium is to be separated from the re:;t of the carpus by cut
ting with the bone forceps before the ulnar inci:::ion is made, but is not to be 
removed till a later stage of the operation; similarJy, the pkiform bone is to 
be separated and left atta.ched to the ftexor carpi ulaaris, while the hook 
of the unciform bone is also severed and left attached to the annular liga
ment. The tendons being then raised both before and behind the wriot, the 
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anh• r i o~· li~amf:nl:" of the joint may be <li\•idc<l, and the cutting pliers intro
<lurl·d fir:--l between the carpus arnl radiu::i, and afterward.s between the <:arpus 
nrnl mctacarpu:-;, Jt,.; conncction.:s being thus divided, the whole c:1rpu::; (cx
Ct.-'pt tl.1c t,rnpcziu1~1 nrn! pi:.;iform) . '~my be pulled. out with a pair of :.1trong 
fon•t•p:--. The articulat111g extremities of the radius and ulna. can now be 
made to protrude through the ulnar incision and can he retrenched as much 
n,.; ma~· be thought cle~irable, the ulna being sawn obliquely so as to retain its 
!:!lyloid proccs::; and thu:-; le:-05en the ten-
de1wy to ~ubscqucnt di:sp1accment. The F10. 311. 
nrticulatin:.; ends of the mctacnrpal 
bone,.; are then protruded and exci~cd, 
and the operation completed by di~sect
ing out .the tr~1pczium,1 and by removing 
the artwulatin~ Htrfacc of the thumb, 
nnfl ns much of the pisiform nnd hook
like proCC'tiS of the unc: iform ns mav be 
found nccei"sar_v. A portion of the u·lnar 

~'~c\lll~:1ci~ia1~~ isu~~~~t~;1ur~~~ ~:·:i~iR~~~ 
treatment upon a splint tilted with 
cork ~upports for the palm. an<l thumb, 
or, which would nn:-;wer a:s well, au or
dinary Bontl'i:-! ~pl int \\ ith the hide 
piecC'~ J'emovccl . 

ro?:~1i:l'~~~ti~~-~·s,l~~t~\'lf~~~,~~:,~\ts~~:z1~~ 
minatC'd ca~s. tabulat('(l by Culbert
son, gi,·ing but 10 dt1ath:-;, and as many 
sub,:;cqueut amputations. A. Radi:il artery. B. Tendon of extensor 

sccundi intcrnodii pollici.s. C. fodicator. D 
Hand.-Thc mctaca rpal bone.If or m.eta- Ex censor communis digitorum. E. F.incnsor 

CW1J01J/itd<tll(JOOl joint~ may be excised minimi digiti. F. Extcn~or primi intcrnodii 

~;·ct •;;f 1t~1 ~0J:~~1t(r 1} J~~ 1c~~~;:~~:~~c0~~1~~~~ ~~
11

~~;en:r !::;;
1

~:d~~1~~~ 1::~~c;~rp:. v~~;l~i~~ 
being hC'lcl to one side, aml the bone ~~;a~~~P~ r~~~il1i1: ~;e;~~~~! i~·is~~:t.c7~;s~:~~~ 
section~ mndc with 8trong cutting pl iers. 
A similar procedure is requirnd for excision of the illter-phrdm19eal joints, 
except that in this ca~e tho articulat ion should be approached from the side. 

Hip.-Exch•.ion of the hip·joint may be required ia cases of inJw·y (c:-1pe· 
cially from ,!?Un,:;hot wound), of hip disease, and po:!sibly of necrosi.'f, though. 
in ra~c:-; of the latter afi(>ction. it would usually be proper to w:tit for the 
spontaneous ::;eparation of the fomoral epiphy~is, which could then he ex
tractt•tl with comparatin•ly little risk. ITip-joint excision ha~ likC'wi,;:c been 
performed for uwligmwt di.1ecu~e. for anchylosis, antl fbr rluwnrlioicl atthritis, 
but is not, in my opinion, a suitable operation in :my of tho:-;e conditions. 
J. '". Howe has recorded n. case of successful excision of the hip for un
un itrcl fracture. Exei:-;ion of the hip-joint was su~ge~tt•d by Charlt':-i White, 
of )fa11C'hr,.ter1 in 176H, but was fir~t practised by Anthony 'Vhite, of Lon· 
don, in Ht?2. The firi'lt operation in this country appears to have been per
formctl by Bigelow, of Boston, in 1832. A simple longitudinal ind . ..;ion on 

1 "\V. R. "\\"'illiam~ employs n single incision on the ulnar side of the wrii:.t, _nnd en
deavors to prc~erve the trnpe:dum, believing that the utility of the thumb 1u great 
measure depends upon its retention. 
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the outside of the limb will usua1Jy giyc ready accc~s to the joint, but may 
be supplemented, if necessary, by a transverse cut forming a f- . The in· 
cision which I my;:;elf prefer, is that recommended by 0. IIeyfC?ldcr, which 
begins a little above and behind tl1e great trochantcr, towards which it passes 
in the line of the fibres of the gluteus maximus, and then, curving around and 
behinrl the trochanter, passes downwards and slightly backwards, ending on 
the linca aspera between the insertions of the gluteus and ,.·astus extcrnus 
(Fig. 312). This incision forms two irregular Hap!=., the loosening of which 
affords abundant room for the subsequent steps of the operation, while no 
muscular fibres are divided transversely. If sponhmeous dislocation bas 
occurred, the head of the bone may be at once protruded through the 
woun<l, but under other circumstances the capsule must be opened, and the 
lignmcutous structures cautlously divided with the probc-pointml knife. 
Prof'. Sayre lays great stress upon the importance of a subpcriosteaJ excisio111 

but my mm experience leads me to agree \Yith l\[r. Holmes in thinking that 
the subpcriosteal method presents no particular advantages in this r::ituntion. 
The feruur may be divided with the chain saw (or jn young children with 
cutting pliers) immediately below the great trochanter, it being ahrnys ad
Yisable to remove this portion of bone, even if not disensed, as it is apt to 
become so subsequently, and to interfore with union by protrndiug through 
the wound . TheaceULbulum should then be carefully examined; if healthy, 
it may be left untouched, but if carious or necrosed, it should be freely 

FIG. 312. Frn.31S. 

-B dealt with, loose pieces being ex
tracted, aucl any part that is dis
eased, but not loose, removed with 
the gouge-forceps, trephinc, or 
liey's saw. It was formerly taught 
that interference with the a.cetabu
lum was unjustifiable, and that ex
tensive disease of the pelvis there
fore forbade t he hope of successful 

A. B. Line of incision for excision or hip-joint. excision; it is now, however, well 
(H1m>nl.nnR.) established, th rough the lnbors of 

Hancock, Erichsen, and others, 
that the ncetabulnr form of the disease is almost equally amenable to opera
tive trentment as the femoral, and the entire bony Boor of the acetabulum 
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anc1 e\'Cn large portions of the i.schium an<l pubis, have, accordingly, been 
"'afcly remond. There i:-:., as shown by Hancock, no risk of opening the 
cadty of the pelvis in these operations, for its inner 
wall, compo:"cd of fosci!U nn1l muscles which ure Fro. 314. 
thickened nn<l infiltrated with lymph, forms an 
~~~C~~~~~r~~~~i.er to prevent the po::sibility of imch 

The aftci·-trcatmcnt of hip·joint excision is very 
simple: free druinage must he t-:ecured for the 
wound, which ~hould be liµ:hlly dre:"sed-the patient 
being kept in bed, with the limb well abducted, so 
as to prC\'Cnt any tendency to projection of the 
sawn extremity of the fomur. Moderate extension 
may be made hy means of a weight, while the limb 
is kept in place by the appo~ition of rnl1{1·bags. 
~\s ~oon as the wound is sufficiently eonsolidatc<l, 
the patient ~houlcl be allowe<l to get about with 
trutchc~, or with a well·fittin~ Dn.\'is's or Rayre's 
::.pl int, or with that cle\'i.sed by .._\nclrews, of Chicago, 
which acts by supporting the perineum upon a 
crutch·piecc extending down the limb and ri\'etecl 
to the heel of the shoe. Prof: Rayre places the 
patient immediately after the operati6n in a wire 
·' cuirfl~:-<," pa<ldcd to pre\·cnt excoriation, aml pro-
vidcd with ~crcwa to make extension (Fig. :n.n. 
Re·exri . ..,ion has been occn:-:ionally practised with ad· 
\·anlaf!e, while w111mtrdion, sub::;equent to exci::-ion, 
ha:; rc:-;ulted favorably in at lea:::-t twenty out of 
thirty·four cases in which it has been done. 

Elaborate ~tatistics of hip·joint excision have 
been published by several authors, myself included, 
but tJ10 largest m1111bcr of cases yet tabulated is 
embraced in Dr. Uulber8;on's Prize Essay, pub~ 
li:ihcd in 1876. I have 111y1'elf performed the ope· 
ration in seventeen cases with fh·e deaths. 

CX~~jJ~~t~~~~O~if~.l;~J~:~~y cr(J~~l:.~~~.::~~:, ~~~b~~~~~~~~:~ tr;a::;:~: ~tr~~-j~°:t :f~~~~ 
of the operation, as performed at different periods sion. (SAYRE.) 

of life, nnd the comparative results, according tls 

the acetnbulum was or Wtl::i not interfered with, or, in other wor<ls, of com· 
plt:le ns compared with partial excision. 

Results qf Ilip;joint Excision at Different Age.<. 

Under;jyenrs .... 

I 

51 29 18 4 38.3 
Between 6nnd IO years. 162 102 48 12 :-1:2.0 

" 10 15 85 40 !3;) IO 4G.7 

" 15 " 20 " 52 22 2G 4 542 

" 20 " 30 " I., 11 :22 6 GG.7 
Cher 30yenrs. ~~ 9 14 :1 009 
Age notstntcd o> 21 :w 5 5R.O 

-- -----
Aggregate 470 234 192 44 45.1 
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Total. Recovered. Died. I u~tne:~t c~::cd~~~i-

Comparatire Res1dts of Complete and RI urtiall E::::,'.011

1

. ,.,,.,i;,,.., 

('omplf>le exci<:ion . lii l-0-0- l---;-110 4l:U -
Poctial " · 1241 121 n; ~o 4:J.9 
l"orm not stated, , 52 20 18 14 '1i.4 

---1- ---
Aggregate . 4i0 234 H>:? 44 45.1 

w·ith rcp;ard to the 'utility of the limb after exri~ion of the hip-
1
joiut1 it ~my 

be snicl in ~mcrn] termo that a fayorablc result will be secured m two-thirc1s 
of the in~Urncc8 of recovery, the limb being TCportcd ai:.; usc>ful i11 1G6 out of 
the above 234 successful cases. From the fir:st of the preceding table.::;, it is 

Fw. 315. 

Rcsullofhip-jointexcision. (Fromapatientin 
thcEpi:;copalHO!>pital.) 

}"'IO, 316. 

F:~cision of both hip-joints. (From a 
paticntintheChildrcn'sHospital.) 

seen that the most fnyorable age for the operation is from five to ten years, 
the mortality increasing after puberty, and in adult lite being so large as to 
be almo:st prohibitory. Even at the most favorable period, the death-rate is 
almost one in three, the operation being thus nearly as ofrcn followed by 
death as ligation of the third part of the subclavian or of the external iliac, 
and more often than amputation at the ~houlder for all age~. The ~econd 
table shows that complete is, upon the whole, very nearly as succesl'ful as 
purtial excision, and that hence the acetahulum should be freely gouged in 
any rn:-10 in which it is found to be diseased. 

;l'he re:sults of hip-joint excision, it will therefore be seen, arc not very 
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hrilliant-oue out of three dying under the most fa\•orablc circums.tnncrs, 
and hut two out of seven recovering with u.::;eful limb:-;. Ought we, thc11 1 to 
ahaudon the operation? I answer. certainly not. The question i.s not so 
much, what docs excision prom be? as, does any other mode of trentment 
vrmnisc us well? ·what, in fact, can the opponents of hip-joint exci:-;iou 
orlCr in~tc>ad? The operation is indeed such a gnwc one that I have seldom 
fi.•lt that it was justifiable to re:sort to it in any ca:-c in which it was not evi
dent that lifo would be endangered by per:5i~tcncc in expectant mcm•urcs. 
But in cases of hip disen!:ie in which suppuration lrns occurred, there u:-:unlly, 
l'Oont•r or later, comes a time when the only alternath·es are exci.::;ion, ampu
tation, or a prolonged and painful illness, terminated by death. These 
patients very rarely (at lea.!::lt in the class of cases which we see in hospital 
pnu:tice ) recover under expectant treatment; they nre carried from one 
ho~pital to another, and at last die worn out by suppuration or vit:'ccral 
di:-ca~t·, <H' arc carried of!' from n life of pain and weariness by some in tcr
current afll•c-tion.1 No one, probably, at the pre~ent day, would think of 
11mp1datinr1 in any case of hip discn~c to which cxcbion was at all app1i
cablc i tllld, indeed, apart from the mutilation nece::oi'!nrily entailed, the mor
tality after the operation is not inconsiderable-at least 9 out of 34 cn::es 
amputatccl for hip diiscasc ha,·ing terminated fatally; so that exci.~ion i~, in 
a good many in:itances, the surgeon's only available re:;ource, and, as f:uch, 
should he employed without heiiitation. In this rciiprct, excision of the hip
joint cliflCrs from that of any other articulation of the hody, and, ns justly 
remarked by Mr. Holmes, "in ens.es which show a decided tendency to get 
wor::.:e1 we may pretty confidently reckon a ll the reco,'eries after the opera· 
tiun ai; a clea t· gain.'1 I once had occasion to resort to exci::ion of both hip
joints in the ~ame p~1tient. The result (Fig. 31G) as regards life was sa.t is· 
factory, but the patient was not able to walk without crutches ns long as he 
remained under my obscnation. A similar opcra.tion hns since been per· 
formed by ~Ir. Croft. 

CaRes of Primflry Amputation at the Hip-joint for Hip Disease. 
--- -- ----

No. Operator. Resuli 

I 

No. Operator. Result. 

-
J Alexander, H.ccovcred. JS I~c<>, Reco~ered. 
2 Allen, J9 :Mack, 
3 ]fotfos, Died. 20 )racnamara, 
4 Uoeckel, Reco~:ered. 21 Mai~onneuve, " 
5 Cowell, 22 )larshnll, " 
6 Cumming, " 2:3 )lason, 

" ~ Curling, Died. 24 Hichnrdson 1 

Id. Reco~ercd. 25 Uivington, " 
9 Uavy, 26 Id. Died. 

JO Duffee, " 27 ::lecourgeon, 
JI Ji'o11\is 1 

,." .. :: .... I 
28 Rtokes, Recovered. 

12 Jl ughes, 29 Stout, 
J:l llutchinson, Ueco~ered. 30 Tay, 

Died. J.I Id. 3l Thompson, 
15 Id. Died. 32 " "heatcroft, 

Recovered. 16 Id. 33 Young, 
J7 Kerr, 

Knee-joint.-Excisinn of the knee-joint may be required in cases of 
chronic di::>eusc of that articulntion, and may be occasionally justifiable in 

1 'l'wclve cnses noted by Gibert at the Ilospital 11 Sainte-Eug6nie," gave one re
covery, three" not cured," aud eight deo.ths. 
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cases of compound fracture or <li:olocation, or of angular anchylo . ..;i;-;. Thi~ 

~~6~1~~~~~ ~~!~~~~1:fn!~~~~ i~1e~~c:,~;y)~~~{l~.~~ n}:i~~i;~~~~~::t;u~~r:;i~~~· I~;~ 
Park, in 1781. So little favor, howen~r, did the procedure meet with rn the 

~h·~~1 r~~:.:~ ~~c~~~c:~.enR~~~{~'.c~~1btvfT:it~~1at: G~~1~;,!~~c~1~:~el~v I>F~t~~1~:1~1n'.\~~ 
Englnnd (ihc last.named surgCon operating for t.h~ firl!lt time in 18,)UJ, it 
has !:iince been re:sorted to so frequently that its stat1:st!C:5 are now more cxtc·n-

sh·e than thooe of any ot.hu 
F1os. 317, 318. exc:ision. 

The operation may be per
formed in several wars/ the 
methods most de;:;cn;illf! at
tention being by the H, the 
U , and the simple tran::;vcr~c 
incbion. The H int'ision \\as 
fir:-;t employed hy :Moreau, 
and com~i:-<ts of two lon!,!itu
dinal incisions; one on either 
side of the joint, with a trnn:-:.
ver:::;c cut pa~~ing immedi
ate! y below the pa tell a. The 
lntcr::d incisions ~hould be 
placed far back, so as to give 
ready access to the fomoral 

~~.~~~~~;:' s~b~c~~ei1~~;~e .[';~cL~ 
method, which is preft-rrcd 
by Butcher, greatly facili
tates the emb:::;cquent ::tep~ of 
tile operation, but has thedi:;
advanta~e of making an un-

joi!;tre(~~~= :r5~:i:e:0~n t;~~a ~:7e0uv~dorb;h;~~~~::;!t ~;:~ ne~J~~atJ~ ~~:~~~~l~:~~:~{!~111i-
pi1al.) lwuu, incision was fir~t prac-

tised by l\Inckenzic, and is still preferred by many surgeons. This method eon~i--ts in rai:;ing an antNior 
flap containing the patella, the base of' the flap reaching to above the con
dylcs. The ligamentum patcllro is divided in the fir:::;t incision, when, the 
crucial an<l lateral ligaments being cut, the articulating extremity of the femur can be readily exci:::;cd with a Butcher's sn.w. The limb being then 
flexed and forcibly thrust upwnrds, the extremity of the tibia can be made 
to protrude, and may be removed with the same instrument. 

The be:::;t, in my judgment, is the simple lransver.~e incision arro8s the front of the joint, which w::ts !iugge.sted by Park, but which appears to have been first employed by Textor, Kempe, of Exeter, and Fergusson. It makes a. 
smaller wound than either of the other methods, and has pro\·ed ciuite :0ati."
factory in twenty-three cases in which I have employed it. It i8 to be ob
served, however, that an incision whit'h i~ trans\•er:-;e to the axi:; of' the tibia, when the limb is flexed to a. right nnglc (as it frequently is in thci:;e cn:-es), 
will, when the excision is completed and the limb exteD<.led, form nu obliquely 
curved wound, with its convexity downwards, so that this is in many cases 

1 Treves, of )forgate, reviving the plan of Jeff ray and S~dillot, recommends 1ateral incisions without. any transverse wound. 
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really n flap-opC'mtion. The inci~ion should reach on either 8idc to the pos
krior ed).!c of the hn"c of the condylc...;.; (so as to secure drainage\ ::incl ~houkl 
at its C(.·ntrc eumc far enough forward to pa:-::; below the patella. The joint 
h!n-in~ lwen laid opt:n, the l"kin and fo::cia. arc di:-:sc<.:tccl up as far :.11' may he 
nc<'c-.sa1T, and an inci:".inn then made clirecth· <lown to the bone in the line 
of prop1;:-e1l section; the lateral nnd cruci:ll ligamrnt'3 (if thc:0.e n•nrnin) 
hnxing been next divi1lc1l, the blade of Butcher's saw is slipped beneath the 
bone, which i:-.; cut through from below upward~. 

Iu :-awin~ throug-h the articulating extremity of the fomur, the natural 
obliquity of this bone :-.hould be borne in mind, and the ::,ection made in a. line 
parallel to that of the free surface of the condylcs; if this be ncglcl'lcd, and 
thC' !'C'ction rn:Hh• trnns,·cri"C' to the axis of the fcmm·, the limb after adju~tnwnt 
will be found to he markedlvbowccl outwardt:i. It should also he rcnicmbcrcd 
that the ~ituation of the e1liphyscal line is ;:;omewhat hi~hcr on the anterior 
than on the posterior t-urface of the thigh-bone-i:;.o that it may be given as a 
5afo rule, thnt the section of the comlylcs !-Ohould be in a plane which, as re
gw·dl:J the a.ti.~ of the Jcnrnr, 1's obli']ue ji·om, behind forward8, )i·om below 
tlptl'<ml--i, anrl ji·om within outward.'?. The section of the tibia :-:hould he in 
a. plane transverse to the long axis of the bone1 with a slight antero-po;:;teriur 
ohli11uity ~Q f\!; to co1Tl'Spond with that of the section of the condylt:-::.. The 
cpiphp;cal cart ilage of the tibia is le~:.:. important for growth than that of the 
femur, aml need not therefore be so scrupuloufl.)y rc:-:pcctcd. Tht• prtlcllct 
should be removed, whether it be or be not di~eased; it b shown hr Pt:niCrc's 
rc:;-;carchc;:; that, while its cxci~ion diminishe;:; the risk of death by i1carly onc
third, it...; ret('ntion more than doubles the probability of suhseql1ent anlputa
tion becoming ncccs:".nry. The bone sections being" mndc, and the patl•lla .. 
removed, the operat ion i':i completed by clipping- awuy with s.ci=-~m-s curved 
on the flat, or with Butcher'i; knife-bladed forccp:-, all the fungou~ and dc
!!eneratC'd :;ynovial linin~ of the joint, taking care, however not to ~nerifice 
the postC'rior ligament, which serves a useful purpo:0.e in prcn,nting- dbipla.ce
mcnt, and in prokcting- the important structure:; in the poplitcal sp:lt'<'. 

The limb should be dre~sed wh ile the patient is yet in a state of nn:1.';:;thesia: 
for thid purpose, the leg is brought into the extended po~itiou 1 the bone sec-

Fro. 319. 
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Pricc'sapparatusforaf1;r-trea1mcntinexcisionofthekncc. 

tion~ accurately a<ljusted, and the who1e l imb fl.ecurely fixed upon the splint 
on which it i~ to be kept. It may occasionally happen that the limb cannot 
be brought into the ~traight po~ition by the application of :my justifinhle 
amount of for<.'C: under ~uch circum;:;tances the h:un~tring: tendons may be 
cnrdhlly diYi11cd, thi5 procC'dure, though in itself undesirable, being prefer
able to the n•mnval of' nn addit ional ~egrnent of bone. The chiC'f' difficulty 
to be contended with, during: the after-treatment, is to prevent the anterior 
projection of tho cut C'xtrcmity of the femur, and hence the surgeon may 
with tl.(h•nntagc, particularly in cases of children, fix the bones in appo:-:ition 
by mc:ms of a. Rlrong meta llic suture, as or iginally employed by Gurdon 
Buck, of New York, lllHI :since resorted to by mnny other surgeons. In 
cipcrations upon adults, howcver1 this will not, I think be foun<l necessary, 
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particularly if the bone s.ertion:; be made, n~ above recommended, inn plnnc sl iµ;htly obl ique from behind forwards and from below upward~-a s.u~g-estion which appears to have ori!!inated with Billroth, and whh:h L; readily carried out with the aid of Butcher's rnw . 
..-\ goo<I splint fi)r the after-treatment of knee-joint exci;oi.ions j,:: tlrn.t known 

b~~:!~~;~,( ~~'.~~~~~~~:1~ee~d:11b;; {,~~~~o~~:~ ~~1~u0~~~~~~'~r~;:~I~ ~l~~~~;i1~~ 
F10. 320. 

\Vircsp\intfore.lf<:isionofknec. 

moulded spli nt and an anterior wire rod to enable the limb to be suspended . The e:;~cntia l points to be secured are absolute immobility of the liuib, and ready access to the wound; nncl I ha,·c myself been abundantly satisfied with a l';imple bracketed wire splint (Fig. 320), with a movable foot-piece, the 
F10. 321. Frn.322. 

Excisionorknec-jointforrecurrenlarthritiswithpania\ anchylosis in bad position. (From a patient in 
the Episcopal Hospital.) 

splint being, of course, well padded, and the thigh, leg, and foot firm I~· fixed with bandages and broad strips of adhesive plaster. \\,.hen the splint has been adjusted, the limb should be laid on a pillow, or, still better, in a large and loose fracture box. Any tendenry to anterior projection of the fomur may be counteracted, as advised by Butcher, by using in addition a short 
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a11trrfor i:;plint,, while the risk ?f outward bowing m~y be _prcYentcd by u~iug 
an e.dcnwl ~plmt, a metal :::prmg and tru!'S·p:ul, as mgcmously sugge.-:tcd by 
Rwain, or, which I hayc fouud :sufficient, a simple :-.trip of a<lhc:sivc pla~tl'r 
carried around the out~ide of the limb and secured to the inner side of the 
splint. The object being to obtain 6rm bony uuion, the splint should be 
rcm1n·cd as seldom as possible, and the fir:::t application should sufHcc, if 
possible, for at lea:;t a fortuight; and, indeed, I have occasionally extended 
this time with advantage to five or six weeks. 

The stati~lic.~ of cxci.-:ion of the knee-joint have been investigated hy a 
number of \\Titers, and elaborate tables lHffC becu published by Butcher, 
IIcyfolcler, H odges, Ptnit:rc:s, Picard, and many others. The mu:4 rcccut 
re:"earches upon this subject are those of Culbcrt~on, "ho has analyzed nea1·ly 
700 operations, of which no less than 603 were for chronic disca~c of the 
articulation. These 603 ca~es gave -119 recoveries and 178 deaths, the result 
in six not having been ascertained; the total mortality of terminated cai::cs 
wa~ therefore W.8 per cent. The following table will exhibit the results 
more in detail:-
Reco,·ercd withontfurlher operation 354-or 58.7 percent. 

" with useful limbs . . 2.J6 or 40.8 11 

Result undetermined (o ne nmputatcd) . _ . , . 6 or 1.0 11 

Amput.ntion subioequently (65 recovered, 12 died 1 and 1 unde-

Di~~~;~~dixcisi.on '. '. '. : '. '. '. '. '. 1~~ ~~ ~U :: 
Dcuth-rnte of terminated cases in which no further operation 

was performed . . . . . . . . , 31.!) 11 

It is thus seen that, even when excision foils, consecutive amputation is 
attended with comparatively little risk 1 less indeed than thigh amputation 
for disease in general. 

The following table, compiled from Culbertson's, shows in a Yery satisfac
tory manner the mortality of knee·joiut excision at different ages:-

Rll81.dis of Knee-joint Excision at Diffi~e_re._nt_A~g_es. ___ _ 

__________ , ___ R'_'"_"'_' [_n'_" J_·~-~i~-=~~_'.r· _:;~_oi~:_o~~~-~~-e-~-
l to 5 years. 
5 to 10 

10 to 15 
16 to 20 
20 to 25 
25 to 30 
30 to 40 
Over 40 
Notstnted. 

Aggregate 

19 11 7 38.9 
106 88 
99 81 
84 58 
67 40 
65 34 
65 38 
19 9 
89 60 

H, 1 m 26 I 3!1 4 
20 1 37 0 
27 415 
10 62 b 
28 318 

603 419 178 29.8 

It thus appears that the operation of knce·joint excision, which is quite 
fatal in very early childhood1 is not attended with much risk from the age of 
five up to the period of puberty; while from that time the danger steadily 

~~:~~~: ~~!jcfo~-~~~;r~i~~~~? ~r)~~~,~I~h iH~Y1~~,0tl~~~r ful~~~~~:er!~~~1 uu:i~~~ 
being considered, about the most favorable age-there being then compara
tively little danger of consecutive shortening1 while the operation is at the 
same time not attended with any p::irticulnr risk to life. Excision of the 
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knc('-joint ~hould not a~ a rule be performed during the fir:--t fin• ye:n~ of 
life, while it mu~t he clecmcd an extremely gr:wc procedure in JH.'1~1111..:. pa4 
the n.~c of thirtr. Of~:; operation:< iu my own hand:<, the n·"ult in 1 i:- :--till 
undc[Crmincd; ·18 of the remainder h:we Cnded in recoYcry with u~cful limh!'i; 
1 ended in recovery after amputation; an<l only 2 hare terminated fatally. 

Bones of the Leg.-Excision of the tibia is rarely ju:-tifiahlc, hut may 
orca:<innally be proper in cases of acute necro:--is from ~uhpcrin ... tc:al nh:<Cl::<:-i 
( :<ec p . . )M!I ). The operation requires a ~iugle longitrnlinal inc..+ .. ion, the bone 
being then diYi<led with a chain !'UW, and wrenchccl from its cpiphy:<cal 
nttachmcnts with the lion-jawed forceps. Excision ofthcfib11lo, which may 
be required for compound fracture or for necrosi~, may he effocted by a F.imi· 
lnr operation, care being taken to prevent subsequent C\'Crdion of the foot, 
by the mm of a suitable spliut. 

Ankle.-Excision of the ankle·joint, first employed by the eldrr· l\foreau 
in 1 IH~, may he required for compound fracture or dislocntio11, or for di:->case 
of the articulation. The operation may be performed by means of two 
Jntcral inci:-:ioms, one behind either malleolus, or, which i:s probably hcttcr, 
hy means of a semiluuar in('i~ion passing around the lower border of the 
ext<:rnal malleolus, and continued in a longitudinal direction aloug the line 
of the fibula. The anterior portion of the inci:-:iou ~hould not extend so far 
ns to cnclang-cr either the extensor tendons or the dor:;.al artery of the foot. 
Ila,•iug diYi<lcd tl.e peroneal tendon~, the surgeon may remove the lower 
end of the fibula,' when the a;.;tragalus will come into ''icw. If this hone be 
but slightly affected, it will be sufficient to rcmoye its upper articulating 
surface with :-:aw or cutting forceps, and to gouge away such portions a:s may 
seem di;.;ca~cd, but under other circumstances the astragalus should be re· 
moYed entire. The foot being then invertcd1 the lower cud of the tibia is 
to be cautiously cleared with the probe-poin ted knife, the inner mallcolus 
being cut away with strong forceps, and as much of the a rticulating ex· 
tremity of the tibia as may be thought necessary removed with the chain 
:-:aw; or a second incision may be made on the inner side of the limb, and 
the extremity of' the tibia removed with a narrow saw passed across from 
one f'i<le to the other. The limb may be kept clurinp; the aH:cr·treatment in 
a. fracture·box, or on a posterior wire splint provided with a foot·piece. 
The foot must be well supported, lest :mchylosis with a." pointed toe" ensue. 

The sfrdi.i;;tics of exci~ion of the ankle·joint for di~ca!l.C hnxe been inYesti· 
gated by ~pillman, Hancock, Poinsot, and Culbertson, the latter of whom 
has collected 124: cases. The disease, in most instances, was curie;;:. or 
arthritis, but occasionally necrosis, bony tumor, etc. The results may be 
seen iu the following table:- ~ 

Partial excision. 
Complete 11 

Undetermined 

Aggregate 

.

1 

GB 57 4 I 7 i 6.6 

1~_4!__~1-::: _:___ 
. j 124 !Oi 10 7 8.5 

1 Polaillon divides the fibula with a chain saw above the external malleo1us, which 
he leaves attached to tbeastragalus and calcaneum. 
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The condition of the pre~en·ed limb in most of the ca~cs of recovery i~ 
Faid to ha\·e been quite safo:.factory, Culbert:::on giving the proportion of 
u~cful limb:o a~ 6£.i per cent., nod Stauff, as quoted by Hose, as 75 per cent. 

Foot.-Thc only exci~ion5 of tarsal bones which require special notice arc 
tho:oc of the astr11galu.i nod of the calcanettm. 

E.rci:i1irm of the A.~lragrdus may be required in cases of compound fracture 
or cliisloc·ation (or C\"cn f'imple dislocation, if irre<lutible), caries, nccro::;is, etc. 
The operation requires a scmilunar inci:'.iiOn on the anterior and outer a!'pcct 
of tlw joint. The removal of the bone may often be facilitated hy cutting 
ncro:-~ it:-: nrck with strong plier~, when the fragments may be succe~sfully 
di~dodf!Ccl with e}cyator and for('cps, the probe-pointed kuifo being cautiously 
m:ecl in the deep portions of the wound; but iu other cases it may be neces
sary io remove the bone piecemeal by means of the gouge. 

The statistics of this operation (which was first performed in 1582 by a 
surgeon _of Duisburg, in a case recorded by Ilildanus) have been invci::.ti
gatcd by Hancock and Poinsot, the former of whom finds that of 112 patients 
i-uhmittcd to total cxci:$ion1 79 recovered with useful limb::;, 2 were cured by 
amputation, and 19 died, while in 12 ca~es the result wns not ascC'rtained. 
The mortality of terminated cases was thus exactly 19 per cent. The same 
writer has collected 28 cases of partial excision of the aslragalu~, with 18 
satisfactory recoveric:s, one cured by amputation, and one death. Poin~ot 
has collected in nll 1-1-1 cases, of which 26, or 18 percent., terminated fatally. 

Erci.~ion of the O.'{ Calei.'f is occasionally required in cases of caries or ne
crosi:; of that hone, though in the majority of' in:-:tancc:s free ~ouging, or the 
extraction of scquc:-;trn, will suffice. The operation of excbion of the cal
cnncum may he clone by raising a heel flap, as in f-.:yme's amputation, or (as 
recommended by Erichsen) hy turning down an elliptic flap con~tituted of 
the ti:-:sues of the sole, and then making two lateral triangular flaps, by car
rying u longitudinal cut through the tendo Achilli!i to meet the former in
cision. A 8lill better method is that of Holmes, in which an incision is 
made on the level of the upper part of the bone, beginning at the imier 
border of the tendo Achill is l which it divides), and pa:-sing around the back 
and outer surface of the foot as far forward as the mid-point between the 
heel and the ba~c of the fifth metatarsal bone, a second incision passing at 
a right angle from near the anterior end of the former, downwards to the 
commencement of the grooYe<l internal surface of thb os calcis. The flap 
thus formed, which includes the cut peronei tendons, is then reflected from 
the bone, when the ligaments of the calcaneo-cuboid joint being divided, the 
calcaneum itself cnn be slightly displaced inwards, so as to facilitate the 
di\'i~iun of the Yarious ligament~ between that bone and the astragalus. This 
being done, the calcaneum is twisted outwards, nnd carefully separated from 
the ~oft parts on its inner side. The operation is completed by stuffing the 
cavity with a strip of oiled lint, and by fixing the foot nt a right angle with 
the 1e~, by means of an untc1;or moulded splint. Southam, and Lund, of 
l\lanchestcr, employ a single external incbion, beginning as in Ilulmes's 
operation, but carried forwards to a point midway between the projection of 
the fifth metatarsal and the tip of the maileolus. From a recent discussion 
in the l'linical Society of London, it would appear that the result of the 
operation is most atisfactory when no attempt is made to preserve the 
periosteum. 

The slntistiC8 of excision of the os calcis, "·hich appears to have been first 
performed by Moutcggia in 1814, have been studied by Burrall,' of New 

1 Dc1levue and Charity Hosp. Reports, 18701 p. 91. 
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York, nnd by Polaillon 1 and Vincent,2 of Pnris. The last-named writer has 
collected 79· cn,cs, which resulted a::; follows: 4!l patients recovered with 
U:"cf'ul limbs, 5 rcco\•ercd, but without much use of the prc~crved member, 
10 submitted to sub:-"equent amputation, an<l ;) <lied, while the re:0ult in 10 
ca~es was not a:-ccrtnincd. If we add 6 succe:0:0ful ca;.;e!' reported by :McGuire, 
of Richmond, \ '"a., and Poore, of Xew York, we ~hall have a total of 7.) ter
minated cases, giving ij;j recoveries with useful limbs, and hut .5 death~, a 
mortality of le~s than 7 per cent. Yincent's stati::tics show that subp('rios
teal cxci::-;ion is more dangerous than the ordinary operation, having gi,·en 
3 deaths out of 2:3 cases. 

The other tar:!al bones, or those of the metatarsus or toes, comparati,·ely 
seldom admit of exci~ ion, the disease, when too extensive for succe~:'ful 
gouging, usually requiring amputation; I have, however, myself, several 
times had occasion to resort to excision of one or more bones of the tarsus 
and metatarsus; nnd P. S. Conner has colleete<l 35 cases, iuelmliJ1g 2 of his 
own, in which two or more bones were removed at one operation, 25 of the 
whole number haYing terminated in recovery, 5 in failure, and 5 in death. 
The same surgeon has al:so reported a case in which he successfolly remo,·ed 
the 1dwle tarsus, the re:;t of the foot being preserved. 'Vhen excision is re
sorted to, the lines of incision should be regulated by the po:sition of external 
sinu:-cs; no rules can be given which in such cases would admit of general 
application. The joint between the astragalus and calcaneum bas been 
succesdully excised by Annandale. 

CIIAPTER XXXIII. 

ORTJIOP ..£DIC SUHGERY. 

0RTTTOPt'EDIC 3 surgery is that branch of surgical science which treats of 
the means of rcriledying deformities, congenital or acquired. Etymologi
cally, the term should be used only with reference to the deformities of child
hood, aud might be taken to embrace a great variety of subjects, such ns the 
removal of tumors, the reduction of dislocations, etc. In practice, howe\•er, 
the application of the term is limited to a few particular kinds of deformity, 
as wry-neck, lateral curvature of the spine, club-hand, or club-foot, and 
contractions of joints not due to articular disease, while, on the other hand, 
no reference is intended to the age of the patient in whom these deformities 
occur. Among those who in this country have particularly illustrated this 
branch of surgery, may be mentioned J. :\I. 'Yarren, Bigelow, Brown, Det
mold, Sayre, Bauer, Prince, )Hitter, and J. Pancoast. 

"rRY-XECK. 

Th~s affection, which is also known as Torticollis, or Captd Obstipum, is 

~~~~:~~~~ 1~f/0nfte~~~:1is~uitn ~°:o~~~~~~i~~i~~~~l~~s ~:r~fc~}lr!~1t~Jc~ ~~~~fc~~ 
larly the sterno-cleido-mastoid and trapezius, usually on one side only, but 

1 Archives GCnCrales de }Iedecine, Sept. et Oct. 1869. 
2 De !'ablation du calcaneum 1 etc., Paris, 1876. 
1 From bpfiot; (straight), and ;rair (child). 
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sometimes on both. The bead is drawn downwards and inclined to the 
affCcted i-idc, being at the same time rotated in the oppO:$ite direction. In 
the congenital form of the cli::;ease, and in that which is acquired (if long 
continued), the deformity is increased by defccfri·e development of the cor
re-ponding side of the face and head. The cervical vertebrre unflergo rota
tion on their axis, becoming twisted, and serving to maintain the deformity, 
anti ultimately compensatory lateral curvature is developed in the rest of 
the spinal column. 

'rry-neck i more common in girls than in boys; it is apparently due to 
irritation of the spinal accessory nerve-the non-congenital variety coming 
on after the eruptive fevers, or as the result of glandular inflammation or 
ordinary muscular rheumatism. It sometimes occurs as a reflex phenomo
nou, depending on the irritation of teething, or of intestinal parasites. 
Many of the cases which are considered congenital are, according to Little, 
due to injuries received during birth . 'Vhen both sterno-clcido-mastoid 
muscles are involved, the affection will usually be found to have a 1·Leu
matic origin. 

Symptoms and Diagnosis.-The symptoms are easily recoguized, the con
tracted mu~clcs being tense and well defined; frequently both portions of the 
sterno-cleido-mastoid seem equally rigid, but often the sterunl portion is 
alone or principally involved. The diagnosis is usually easy; the deformity 
may be closely simulated by the contraction of a cicatrix after a burn, or 
by disease of the cervical vertebrm; in the former event, the nature of the 
ca:;:c will be evident upon careful examination, while if spinal di:;:casc be 
pre::::cnt, the fact can be ascertained by observing the localized tcnclernc~s on 
pre~::;ure, and the pain produced by moving the spine or by prc~~ing the 
)1cad downwards, with perhaps the existence of inflammatory thickening 
and of partial motor paralysis. 

Treatment.-Iu the milder form of the affection, especially when of a rheu
matic origin, a cure may be sometimes effCcted by the use of anodyne and 
stimulating embrocations, the external application of heat, or, as success
fully practised by Dr. J. M. Da Costa, of this city, by the hypodermic u.e 
of atropia; in some cases, in which the disease would appear to consist not 
so much in spasmodic contract ion of the muscles on one side as of paralysis 
of those on the other, benefit may be derived from the employment of elec
tricity, or from the cndermic application of strychnia. Busey, of \\'ash
ington, employs hypodermic injections of morphia, and enforced motion of 
the affected muscles while the patient is under the influence of ether. In 
se\•erer and more ob::tinate cases, it will usually be necessary to resort to an 
operation, though if the degree of contraction be not very great, mechanical 
exten.,ion, by means of a suitable instrument, will occasionally suffice. 

The Operatfre T1·eafment of wry-neck consists in the snbcut:rneoui:; division 
of one or both of the lower attachments of the aftbcted stcrno·clei<lo-mastoid 
mu~cle : the i<1lenwl portion may be divided by introducing an ordinary 
tenutome in front of the upper margin of the sternum, and about half an 
inch llbovc the line of the clavicle, and, having passed the knife behind the 
tendon, wilh its Hat surface towards the latter, turniug the edge forwards, and 
cutting the mui:-cle, which is previously rendered tense, with a slight e.awing 
motion from behind forwards. The clavicular attachment may be divided 
by a ~imilar operation, through a puncture made at its posterior c<lge; 
or, which is perhaps safor, a ~mnll incision may be made down to the cl:tvi· 
ck:, between the two portions of the muscle, and the clavicular attachment 
tht:n cut from behind forward::;, with a delicate probe-pointed tenotome which 

41 
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ii'I cautiously insinuated between the muscle and the bone, !'-s soo_n as the 
tendons have been divided, the punctures should be closed with a little dry 
lint and an adhesive strip, the patient being then placed in bed with the 
head well supported; after a few days an apparatus may be applied to effc?t 
mechanical extension, while the cure is further promoted by the systematic 
employment of friction and passive motion. The operation for wry-neck is 

Fm. 323. 

< 

one of much delicacy, and not free from risk, the prin cipal danger being 
from the possibility of wounding the external or internal jugular vein, or 
tbe carotid artery; that this risk is not merely imaginary is shown by the 
fact that, in more than one case, the operation has been fol lowed by fatal 
hemorrhage. 

Yarious forms of mechanical apparatus are employed in the after-treat
ment of wry-neck; in young subjects, it may ~ometimes be sufficient to apply 
a broad aclhe~ive strip around the forehea<l and occiput1 and nnother around 
the waist, fastening the two together by means of a bancbge or elastic band 
carried from above the the ear of the unaffected side acro::s the chest to the 
opposite side of the trunk, thus reinforcing the healthy sterno-cleido-mastoid 
muscle, and ~o causing the disappearance of the wry-neck. A more elegant 
appl ancc is that of JOrg, which consi~ts of a leather corset noel firm head
hnnd, connected by a steel rod worked by a rachet-wheel and key. Rwan 
substitutes for the corset a plaster-of-Paris jacket. Other efficient forms of 
apparatus act by means of two levers1 one pre~ing on the side of the chin, 
and the other on the opposite temple. 

Wry-neck accompanied with Painfitl ConNtlsfre Spasm of the Affected 
Muscles is a very intractable form of the disease, and occurs chiefly in 
foma\e adults. Here division of the sterno-mastoid muscle nf:forcls, usually, 
only temporary relief. Dr. L ittle has several times obtained a cure by the 
administration of the bromide of potassium, or of the corrosive chloride of 
mercury, with attention to the digestive functions: and in other cases, por
tions of the spinal accessory nerve have been excised with benefit by Camp
bell De Morgan, Annandale, Rivington, and Tillaux. The same nerve has 
been stretched in two cases by Southam, of Manchester; in one with per
manent, but in the other with only temporary, benefit. Another cure by 
nerve-stretching is attributed to )losetig-ilfoorhof, of Vicnua. The actual 
cautery has proved effective in the hands of Dr. C. K. :Mills. 

LATER.\.L CunYATURE OF TRE SprxE. 

Thi::. affection, which appears, in the majority of casei;:., to depend simply 
upon relaxation and debility of the spinal ligaments and muscles, is most 
common in young girls of from tweh-e to eighteen yenrs of age. There nre 
u~ually two curves, one occupying the dor~al region, and in most instances 
presenting its convexity to the right side, and the other or compensatory 
curve in the lumbar region, and convex to the left. l\[ore rnrely there are 
four curves, an upper nnd a lower dorsal, and an upper and lower lumbar. 
Together with the lateral curvature, there is always a rotation of the bodies 
of the "\'Crtebr::o on their axis, this rotation or twi.~ting taking place in the 
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direction of the convexity at each portion of the cun·e. The bodies of the 
vertebr:.c are thus more displaced thnn the spinou:~ processes, which, as pointed 
out by J u<lson, of New York, are held in place by their lateral attachments, 
and which sometimes appear, even in advanced cases, to occupy almost their 
natural line. The di~ease aflCcts at first only the ligaments and muscles of 
the spine, but, in long·continue<l cases, may give rise to compression or par
tial absorption of the inten·ertebral cartilages, or even of the bones them
seh·es. As the result of the twisting of the vertebrre which accompanies the 
latanl di:i;placcment, a certain degree of anlero-posluior curvature is some
times ::.upcradded-a roun<led or hump-like projection occurring in the dorsal 
region, with a corresponding incun'ation of the lumbar spine, the former 
coustituting the condition known as cyphosis, and the latter that called lor
dosM. These arc, indeed, hut exaggerations of the naturnl curves met with 
in every adult spine. In some cases, especially among rachitic persons, 
they may exist without lateral displacement. Dr. Tuckey, an Irish physi
cian, has described, under the name of acute lateral ciwmlure, a condition 
which seems analogous to the so-called" hysterical" joint-aflbctions described 
in Chapter XXXL 

Causes.-The common cause of lateral currnture is, as alrea<ly mentioned, 
simply debility of the ligarnentous and muscular structures which normally 
support the vertebral column, thus allowing, as it were, the head and upper 
part of the body to settle downwards, and necessarily forcing the relaxed 
and weakened spine to yield at its least-resisting point. The physiological 
changes which occur in the female at the age of puberty, nnd the cu::.tomary 
relinquishment, at that period of life, of the out-door sports of childhood, 
appear to act as powerful predisposing causes of the spinal relaxation referred 
to. The nry constant character of the displacement-to the right in the 
dorsal and to the left in the lumbar region-is doubtle~s due to certain 
''icious habits and postures, such as supporting the whole weight on the 
right leg ("standing at ease," in the language of the drill-master), whereby 
the pelvis is rendered oblique, and the lumbar spine necessarily clif;torted to 
the left sidci to sitting habitually at a desk with the left shoulder depressed 
and the right elevated; to over-exertion of the right arm in sewing, etc. 
Though the dorsal curve is usually most apparent, it is really, according to 
Rhaw, preceded in time of form;1tion by the lumbar. The latter, however, 
does uot become so quickly permanent, on account of the greater flexibility 
and elasticity of the part, which enable it to resist longer the occurrence of 
a.b:nrption of' the articular processes and other secondary changes tlrnn can 
be done by the dorsal spine, fixerl as that is by its connections with the 
thoracic walls. According to "'illett, both curves are developed simul
taneously, 
Amon~" the rarer causes of lateral spinal currnture may be mentioned 

obliqttily ~f the pefris from any circumstance, as from anchylosis of the hip
joint after hip disease (here the deformity is principally of the variety called 
lordosis), and di:Stortion resulting from contraetion of one side of the chest after 
empyerna or chronic pleurisy. Inequality in the length of lite lower limbs is, 
nccor<liug to B.trwcll, a frequent cause of lateral curvature. 

Symptoms.-The symptom of lateral curvature which first attracts atten
tion is commonly a pl'Ojection or "growing out" of the right scapula, often 
attended with pfiiu in ·the shoulder and back; this is usually worse while 
sitting, 01· upon first lying down, so that a patient who has made no com
plaint duriug the day may lie awake in pain for several hour:S upon going 
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to bed at night. Upon making an examination, the surgeon wi11 .rcndi]y 
perceive the wing-like projection of the i:-capuln, and may, even at tlni;; ca_rly stag-e, recognize a slight deviation in .the line o~ the vertcb1:re, by tracrng down the spinous processes and mnrk1.ng_ each with pen and mk. It must be moreover remembered that the deviation of these procc~~cs by no means rej)l·esents th~ degree of distortion of the bodies of the bones, the displacement of the latter being, I believe, invariably greater than that of the former. In the early stages of the affection, the deformit): ~an be mad~ to disnppear by laying the patient o~ a bed in t~1e prone pos1t1_on and m_ak111g 

slight extension on the spine; but Ill ad-
F10. 224. vanccd cases the deformity will persi:-:t in 

all positions, while the whole chest and the 
peh·is may be likewise markedly distorted, 
and serious functional disturbance, or even 
organic disease, may result from the conse
quent compression of the thoracic, abdomi
nal, or pelvic viscera. 

Diagnosis.-Lateral curvature may be 
distinguished from the graver condition 
known as antero-posterior eunature, or Pott's 
discn:::e of the spine (which will be de::.cribed 
hereafter), by the fact tlrnt in the latter 
affCction the displacement is commonly an
gular, rarely lateral, and unattended with 
axial rohttion of' the vertcbrre. There are 
besides, usually, marked immobility, thick
ening, and tendemess of the affcded portion 
of the spine. From the spinal db;tortion of 
rickets, lateral curvature may be distin
gtii~hed by ob~erving the different ages at 
which the cfo~eases rcs.pecth·ely occur, and 
by uotiog that in rachitis the primary dis
placement is antero-posterior, the lateral 
deformity, if there be any, being a mere coincidence; while in the true lateral currnture the fact is exactly the reverse, cyphosis and lordosis being in these cases secondary phenomena. 

Treatment.-No matter bow slight the deformity in any cruse may appear to be, it ~houlcl not be neglected: io the c>arly stages, before any structural alteration ha~ occurred, it may be possible to effect a complete cure i but at a later period the most that can be done is to preYent further increase of the deformity. The treatment consists in the adoption of measures to improrn the general health, the administration of tonics, especially iron and quinia, and the abandonment of any 'injurious hrtbit or occ11pation. The patient should take exercise in the open air, and may often derive great aclrnntage from gym1wstic.s, swinging by the hands from bars placed abo,·c the head, the use of light dumb-bells, etc. The object is to put in motion and thus to strenpthen the various muscles attached to the spinal column, and much ingenuity may be exerted in dcvi!:)ing various modes of accomplishing this purpose. None of these exerci~cs should, howe,·er, be perse,·erecl in to the extcut of producing fatigue. During the iutervnls of' exercise, the patient 1:::hould be encouraged to keep the recumbent posture, lying upon a firm 
mattre~s or sofa with a single pillow, so ns to relieve the vertebral column 
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from 1m·~.;ure. If the cur\'ature persist while 1ying down, a ctiqhion may be 
placed under the projecting portion of the spine, so as graclunlly to pre:.:s 
the bones into their normal position. Friction of the muscles on either ~ide 
of the ~pine, either with the hand alone or with stimulating liniment:'!, will 
often be of i-cn1 irc, as will al~o the daily u:-c of the cold ij(l{t douehe. In 
severer ca.;cs it will probably be neces5ary to afford mechanical support by 
means of some form of apparatus. A great many instruments luwe been 
devi ... ed for this purpose, the general principle of action being to elevate the 
shouldrr?. bv mean~ of crutch-heads under the axillre (con netted with a well
paclded pcl \·ic collar), with side-pieces to support and gradunlly replace the 
projl'cting vertebrre by applying pressure to the corresponding portions of 
the <:he!->t-walls. Such an apparatus should be1 as a rule, worn during the 
day only. Prof'. Rayre has recommended the use of a plaster-of-Paris ban
dage, applied while the spine is made as straight as possible by suspending 
the patient by hi8 head and arms. The suspension itself may also prove of 
service1 ns was pointed out by Glisson in the seventeenth century. i\Iy own 
judgment in regard to the plaster dressing in lateral curvature is that, while 
in some very bacl cases it is capable of affording a certain mea~urc of relicf1 

it is ill adapted for the large majority of cases, as unnecessarily and even 
injuriously confining the cheRt and interfering with the action of the mu:::.cles; 
hence, for all ordinary cases of lateral curvature, I prefor a lig-ht metallic 
fl-Upport to a plaster jacket. Even for the \'er_r bad cnses1 a. moulded lenther 
splint is in some respects better than the plnster ban<lage, or, which Mr. 
Adams prefers, a splint made of "poroplnstic" felt. 

If a cruse of lateral curvature be recognized at an early period, ancl promptly 
an<I judiciom~ly treated, it may be, if not cured, at least kept. in check until 
the critiral period of ndolescence has passed by, when there will be com
pnrativ<'ly little tendency to increase of the deformity. It thus happens 
that, while a \'Cry large number of young girls suffer from incipient lateral 
curvature, its advanced stage:; are comparatively seldom seen-the disease 
bein~, as it were, u outgrown" in a great many instances. 

Jlyotomy, or subcutaneous division of the spinal muscles and aponcuroscs, 
for n. long time almost entirely abandoned in the treatment of lateral curva· 
turc, has hcrn revived by Prof. RaV1'e1 of New York 1 who has in several cases 
d ivided the latis:-;imus c!Orsi with Alleged immediate benefit. I confoss lhnt 
the operation seems to me unnecess:1rily heroir, and 1 indeed, as the disease is 
mainly dependent upon ligamentous and muscular l'elrz:r:ation, not contrac
tion, I do not understand why such a procedure should be expected to prove 
ultimntely successful. 

DEFOR:\HTlES OF TIIE UPPER EXTREMITY. 

Contraction of the Shoulder.-Dupla)~ has described 1 under the name of 
scapulo-lmmeral pe,.iartlu·itis (sec page 611 ), an affection which conl:'i:4s in 
inflammatory thiC'kcning of the sub-ncrominl bursa and sub-deltoid areolar 
ti~sue1 with the formation of adhesions which interfere with the motions of 
the humenu-. The extra-articular character of the affl>ction cnn be recog
nized by ohserving the locnlization of the pain arnl swelling in the sub-acro
mial rcgion. The lreatm.ent consists in forcibly rupturing the adhesions while 
the patient is under the influence of an an~'CSthetic, and in th" suhscquent 
cmplopnent of pas.;i\'e motion, friction, galvanism, and the cold douche. 
Go:-selin has dcscribeJ a similar condition as occurring in the knee. 
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Contraction of the Elbow, apart from disease of that joint, may be owing 
to the retraction of the cicatrix of a burn, or to a contracted ~tnte of the 
biceps muscle-which latter condition may itself be ntriou~ly due to hy.-ilc~ia, 
to rheumali8m, or to con~titulionul sypldlis (sec pp . .J.Gl, 519). In hy."lertcal 
cases, the proper comtitutional treatment for that conditiot~ sh~ul_d be em
ploved, the arm being, if necessary, extended while the patient is Ill a state 
of 3nre:-:thc~ia, and then kept in a straight po~ition for a fow days. In the 
rheumatic form, when the contraction is perm:rnent and accompanied with 
organic change, tenolomy !nay be required. The operatio.n is p~rforme~ ~y 
slipping a tcnotome flatw1se beneath the tendon of. the biceps fr?m w1th.m 

f ~1~,~~~~,'.~~~8'11~~1 a~ ,;~.~~~~i.deU~~t~~~e'iY;e ~~(!ti~~c1b'/~~~;rngg t~~·~t~d!~1 f :h~1~a ~'~~~1~ 
motion while the arm is forcibly extended. The wound should then be closed 
and the nrm placed in a sling, extension being applied ~tfter a fow days by 
menus of a screw-splint or weight. 

Contraction of the Forearm and Hand is occasionally met with as the 
r.:::mlt of' cxce:-:;;ive use of certain muscles, with disuse of oihers: the treatment 
c:)Jlsi:--ts in a change of occupation, with the employment of a straight splint, 
friction, gah-:rnisrn, etc. 

Club-Hand is a rare affection, analogous to club-foot. It is usually com
plicated with a deformed condition of the lower encl of the radius, and 
sometimes of' the carpal bones. Two forms of club-hand are met with, in 
one of which the part is in a state of extreme flexion, and in the other of 
exten~ion. The at!Cction is sometimes congenital, but usually results from 
infantile paralysis, and is, according to Holmes, always accompanied by 
other deformities. The treatment consists in supplementing the action of the 
paralyzed mu~clcs by means of India-rubber bands, attached to a light metal 
frame, and passing beneath a. ring at the wrist. In inveterate cases, te
notomy may be required, followed, after the healing of the wound, by passive 
motiou, aided by the use of friction and galvanism. 

Contraction of the F ingers into the palm of the hand is not unfrcquently 
met with, mmally in old persons, as the result of an incluratecl state of the 
palmar nnd digital fascia, due apparently to a gouty condition or to one 
analogous to that of rheumatoid arthritis. The exciting ('au~e of the affec
tion (which was first well described by Dupuytren) is often the habitual 
pressure of the head of a cane, or of the handle~ of various kinds of tools. 
A similar contraction may be clue to burns or other traumatic causes (in 
which case a scar would be perceptible), or to certain forms of eczema-an 
important point to be remembered, as the operation about to be described 
would not of com·::ic be applicable to that aflection. The be.st treatment of 
the deformity now under consideration consists in the cnutious subcutaneous 
clivi,;ion of the contracted fascia, which may be effected by ~lipping a very 
smaJI flat-edged tenotome beneath the skin-between it and the fascia-and 
cutting downwards; the part should then be immediately extended, and kept 

~e!t:.~;~·~~~~!flJ:.~\~~t!<l;, ~ii/~1~~n1~i~t~, 1}g1~1 !:t~!~~~ '~~~~~~·o;~~~~~~usif,;f:· ~~~~~ 
which is thnt advised by l\Ir. Adams, I myself resorted to with mo:;t gratify
ing- ~uccess in a case from which the annexed illu~trations are taken (Figs. 
32.), a20). Busch nnd l\Iadeluug ad\'ise that a triangular flap of skin ~hould 
be dissected up, and the palmar fascia notched at every point at which it 
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seem:-; tense; the flap is then to be replaced, and, when the wound has uniled, 
mechanical cxtcn:0ion resorted to. Post divides the contracted fascia by 

Fm. 325. Frn.326. 

Dupuytrcn'sfingercontraction. Thesamehandalierop,ration. 

direct incision 1 and, like Adams1 lays stress upon the importance of making 
imm.ediate extension. 

Webbed Fingers. - This an noying deformi ty may be remed ied by per
forating the base of the web and allowing the parts to cicat ri ze around a 
metal ring, when the rest of the web can be divided without risk of read
herencc; by a plastic operation 1 as employed by Barwc11 (who transplante<l 
fl aps for the purpose from the patient's buttock), by Harris, of New Jersey 
(who utilized fo r t he purpose a strip of skin taken from the web itself), and 
by A. T. Norton ( who loosens a tongue of skin from between the knuckles, 
an<l anothei· from the palm, and, afte r diYicling the web, brings these together 
with sutures); or by the u~e of the elastic ligature, as recommended and 
succe;sfolly employed by Yogel, of Eisleben. 

DEFOR:urrrns OF THE LowER ExTHEMITY. 

Contraction of the Hip.-C-0ntract ion of the muscles surrounding the hip 
may occasionally require tcnotomy or myotomy, iu cases of spasmod ic rigidity 
of' the lower extremit ies, of cougen ita l luxation, or of' chronic hip dbease. 
The tern Ion which most often requi res diviaion is that of the adductor longus, 
though the opcr11tion .is al:;;o son~etimes performed. up?n th~ adductor brevi~, 
pcctiucus, tenisor vngmro fcmons, and rectus. D1v1s1on of these muscles is 
performed in accordance with the principles of tenotomy in general, the 
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knife being introduced behind the part to be divided, and the section then 
cnutiou~Jy effected by cutting from behind forwards. 

Knock-knee or Genu-valgum i a not uncommon deformity, con:o.istin,g- of 
a relaxation of the ligamentous and muscular structure~ of the knee-joint, 
allowing the articulation to yield in a direction inwards and backward.5. 
The internal lateral ligament is elongated, while thc> external lateral liga
ment is rendered tense, together with the vru:tus externns and outer ham
string tendon. The inner condyle of the femur is, as compared with the 
outer, clisproportionately large and prominent, while the poplitea] space is 
somewhat obliterated. The affection is probably never congenital, but comes 
on during childhood, and is apparently connected in mnuy instnnces with a 
rachitic tendency. Both knees are usually simultaneously affected, though 
the dbcase may be more marked ju one tlum in the other. The treatment 

consists in the adaptation of an apparatus 
Fro. 327. such as is shown in Fig. 327. An iron rod, 

hinged at the hip, knee, and ankle, extends 
from a pelvic band to the sole of the shoe, 
and is proYided with pads, strnps, and 
buckles, by which the knee may be drawn 
outwards : in severe ca~es, motion should be 
permitted at the hip and ankle only, the 
knee being fixed, and its displacement ~racl
ually rectified by means of the adju~ting 
straps or a rntchet-~crew. Division of the 
external hamstring tendon is occnsionally 
resorted to as a preliminary mensure, but, 
according to Little, does not apprecinbly 
hasten recovery, and is therefore not to be 
recommended. Fordble straightcnin~ of 
the limbs is a favorite mode of treatment 
with French nnd German surgeons, but, ac
cording to De Santi, should ouly be em
ployed in rachitic cases, and never at a later 
period of life than 14 years. Little, Rchecle, 
and Annandale lrnvc, in aggrnsated cases, 

Apparatus for knodc.-knee straightened the limbs by excising wedg-e-
shaped pieces of bone, the two former from 

the tibia, and the latter from the condyles of the femur. Rchcde also 
dh-ided the fibula with a chisel. Exision of the knee-joint has in a similar 
case been succcssfolly resorted to by )Ir. Howse. O~ton simply saws through 
the projecting condyle and forcibly straightens the limb, while a similar 
operation with the chisel and with antiseptic precautions is practised by 
Barwell. Reeves and Chiene employ operatil us of like character, but aYoicl 
opening the joint, and thus make the section exlta-al"ficular. The first-named 
surgeon bimply divides the condylc, or, as he lrns latterly recorumendcd, the 
ghaft of the femur itself, just below its middle, while the latter removes 
from the coudyle a wedge-shaped portion of bone. )lcEwen, of Glasgow, 
di"idcs with a chisel or osteotorne the inner two-third~ of the femoral 
diaphysis, just above the condylcs, and then straightrns the limb by bending 
or breaking the remainder. None of these operations can be com~iclerecl 
entirely free from risk, though their results ha\'C been upon the whole very 
satIBfaetory, 256 cases operated on by one or other method ha Ying furnished, 
according to Poore, of New York, only 4 deaths, while ~IcEwen alone 
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rrport~ 367 operations on 220 patients, with only 3 deaths, and these from 
independent causes. 

Outward Bowing of the Knee or Genu-Extrorsum is a condition which is 
the revcr:"e of Genu- Yalgmn; the external lateral ligaments are relaxed, and 
the tibir1.1 themseh-es are commonly curved, giving the appearance known 
as "bow-legs." This deformity is sometimes traceable to premature attempts 
at walking, and is usually connected with a rachitic vice of' com•titution. 
The treatment consists in the application of padded splints, so as to overcome 
the outward bending of the limbs, and, at a later period, in the adaptation 
of suitnblc supports, so as to prevent a recurrence of the deformity. Mr. 
l\Iarsh recommends forcible straightening of the cun-ed tibire, or even partial 
didsion of these bones, with a narrow saw, and fracture of the remaining 
fibres and of the fibu1re, and reports several cases in which this apparently 
severe operation was resorted to with good results. A similar mode of treat
ment has been successfully resorted to by Billroth, McEwen, and Poore, 
who, however, employ a ch isel instead of a saw. l\IcEwen has performed 
ten osteotomies on the same patient, both femora1 and both tihioo and fibulre 
(the latter at both upper and lower ends), being divided at one operation. 

Contraction of the Knee, dependent upon shortening of the hamstrings, 
may occur in connection with anchylo:sis of' the joint, or independently: 
the treatment consists in division of the hamstring tcndons1 followed by 
gr:t<lual extension, with passi\·e motion, friction, etc. 

DiviHion of the IIamslring Tendon.'J is thus performed: the patient being 
in the prone position, an assistant renders the parts tense by fully extending 
the 1imb, and the surgeon then introduces the tenotome Hatwise on the inner 
side of the outer hamstring, or biceps tendon (which is to be first divided), 
through n. puncture which in the adult should be an inch above the point at 
which the tendon joins the fibula. By keeping the knife close to the tendon, 
the risk of wounding the peroueal nerve is avoided, and the sect ion is then 
effected by cautiously cutting towards the skin. The semi-tendinosw~, being 
superficial and prominent, is readily divided, but the se-mi-ml·mbranosu.~ re
quires n. freer use of the kuife: it, however, comparatively seldom needs to 
be cut. In opcrnting on the inner hamstrings, the tenotomc shoulrl be 
introduceLl close to the outer (popliteal) side of the semi-tendinosus, as there 
is thus lc::;s risk of wounding the important structures in the popliteal spnce. 
After the operation, the wounds should be instantly closed with a firm com
press (to prevent extravasation, or the entrnnce of air), and no attempt at 
exten~ion should be made until the parts are entirely healed, which u~ually 
requires a delay of four or fh·e days. Neglect of this precaution may give 
rise to wide-spread suppmation in the tissues of the ham. 

'\Then cicatrization has occurred, gradual extension may be made by 
means of n. weight, elastic hands, or screw apparatus, or in some few cases 
forcible extension may be preferably employed, the patient being, of course, 
in a state of anrcsthesia. Rcco\·ery may be further promoted by the as:::iduous 
practice of passive rnotion 1 aided by friction, douches, etc. 

Club-Foot.-Talipes or Clubfoot is a common deformity, which may affect 
one or both extremities, and ma.y occur in either sex1 though more frequently 
in boys than in girls. It may be congenital or acquired. There are four 
Jn·i11rnry and as many secondary varieties of the deformity. The primary 
form~ of cluh-foot are Talipes Equinus, 1.'alipes Calcaneus, Talipes rarus, 
and Talipes T'algus, while the secondary forms are combinations of thc!!lc, 
receiving the names of Equino- J7arus1 .Equino- Yalgus, Calcanco- Varu.s, and 
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Ga!C(llltO- ralgm. All forms of club-foot depend upon contraction of \'arious 
mu':::cle:-; and tendon~, which may result from sp&-m of the contracted parts 
thcmseh·e:o, or from paraly~is of the antagonistic musclc:s i in mo:st ca:scs the 
bone::; of the foot are not altered in structure, but in inveterate cases of varu::; 
(which i:-; the mo:;t common form of congenital talipes), the astragalu:o, ~ca
phoid, and cuboid will all be found more or le~s atrophied and twisted, the 
ligamenb correspondingly altered in length, the tendons di~torted, and the 
mu~clcs of the whole limb wasted. Adams, indeed, maintains that, in cases 
of varn8, the astragalus is malformed from the moment of birth, the malfor
mation probably being clue to the pressure of the adjacent bones during 
intra-uterine life. In non-congenital club-foot, the muscles commonly 
undergo fa.tty degeneration, rendering prognosis in these cases less favorable 
than in thofl-e which are congenital. 

The fir:;t application of tenofomy to the cure of club-foot was an operation 

~~~~k1fu~~l. b1fl~o~·,~~J~t~t:~n 1~~1~is~e~l i~ea ~~~~~~~~\~~i~i~:1~ 1;n~~l~~l~~c~~~~ik~~ 
and subjacent tissues as well as the contracted tendon, and a perfect cure is 
said to ha\•e been obtained. Delpech, in 18161 transfixed the limb bcn('ath 
the tf'oclo Achillis, and cut towards the skin, which was, however. carefully 
protected from injury. To Stromeyer, of Ilanover, in 1831, is due the credit 
of fir::;t rc:Sorting to subcutaneous tenotomy as it is now pract ised, while to 
Guerin and Bonnet. in France, to Little, Tamplin. and Adams, in England, 
and to Dctmolcl and l\Iiitter, in this country, are in a great measure owing 
the general introduction and perfection of' the procedure. 

The proee.~ of repair after di\•ision of tendons consists, as shown by 
Adams, in the development, between the retracted ends, of' a new material, 

which does not, as was formerly supposed, 
FIO. 329. subsequently contract and bring clown the 

shortened muscle, but remains permanently, 
though gradually assimilating itself in struc
ture and appearance to the or iginal tendon. 

1. Talipes Egulntts.-This is very seldom, 
if ever, a congen'ital affection, but is, on the 
other hand, t he most common non-congenital 
form of club-foot, occurring, according to 
Tampl in, in forty per cent. of cases originat
ing after birth, and in twenty·two and a half 
per cent. (or according to Lonsdale and 
Adams. thirty-four per cent.) of all cases 
taken indiscriminately. The deformity in 
talipes equinus consists simply in au elevation 
of the heel, which may be so slight as merely 
to prevent the foot from being flexed beyond 
a right angle, or may be so marked a:-i to force 
the patient to walk upon the toes and ex
tremities of the metatar~al bones, as seen in 
Fig. 328. 

Talipcsequinus. (Puuus.) The cause of this deformity (in children) is 
very often d isturbance of the nervous sy::;tcm 

during dentition, or from the ir ritation of' intestinal worms, though some 
cases depend upon general infantile paralysis; in adults1 this form of club
foJ~ may rc~ult from paralysis, from abscess or injury of' the calf of the leg, 
or from hab1tually keep i 1~g the foot in a bad position (during the treatment 
of fractures, etc.), by which the patient acqui res a "pointed toe." 

The treatment consists in the subcutaneo1l8 di·vision of the tendo Achilli,s, 
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about an inch abo\•e it~ point of insertion. The patient being prone, and the 
tendon rendered tense by deprc~::iing the foot, the tenotome i::; introduced fla.t
wkc (on either t-idc, as most convenient), and carried ac ross in close contact 
with the tendon, so as to avoid wounding t he posterior tibial artery; the edge 
of the knife beiog then turned backwards, the tendon is forcibly brought 
against it by still further depre.s::;ing the foot, while the blade is gh·en a i:slight 
sawing motion. An audible snap u~ually marks the completion of the opera
tion, when the heel can be immediately brought down an inch or two further 
than before. Prof: J. Pancoast has in some cases advantageou:::ly suh~ti tuted 
ditii~ion of the lower portion of the solew1 11t'w1cle for that of the tcndo Achillis. 
Io very l'evere cases of talipes equinus, it may be necessary to didde the 
plantar .faBcfri, or even some of the tendons of the toes, as well: when the 
plnntar fascia i.\I to be divided, this should be done as a preliminary operat ion, 
the tcndo Achillis being for the time untouched, so that its tense condition 
may fi x the heel and facilitate the" unfolding" of the arch of the foot. After 
the operation, the punctures made by the tenotome should be immed iately 
closed with a piece of lint dipped in the compound tinctureofbcnzoin, and 
an adhc~i,·e strip. Mechanical extension may be begun from the third to the 
fifth day (not before the formeri ), and may be conven iently ctfocted by 
Adam:;'s modification of Rcarpa's shoe, which <lifters from those in ordin:uy 
use, chiefly in having a trans\'Crse division of the sole-plate, correspond ing 
to the trans,·erse tarsal joint. In using this, as with all other forms of ortho
predic appantlus, care must be taken to guard against excoriation, by fre
quently removing the instrument and 
bathing the ~kin with some stimulating Fm. 329. 
lotion. The extension must be effected 
very gradually, t he maxim ".fe1Jlina Lente" 
being in no cases more important than 
in these. 

2. 'lhlipes Vm·w1 is the most frequent 
variety of conyenital club-foot, being 
met with,aceording to Tamplin, in ninety 
per cent. of such cases. The deformity 
of varus is twofold, consisting in an in-
1•ersion of the anterior two-thirds of the 
foot, which rotates upon a centre of 
motion constituted by the astrngalo-
scaphoid filld Cfi lC311C0-CllbOicl joi nts, With Talipcs varus. (FEKGUSSON.) 

an elei:alion of the posterior third by the 
contraction of the muscles of' the calf. 'Vhcn the latter cli~placemcnt is 
particularhr marked, the aftCction receins the name of equino-t:ctl'm. The 
int'er.sion of' the front part of the foot is due to contraction of the t ibialis 
anticut', tibialis po:;ticut', fiexor lon_gus digitorurn, and occa~ionally the ficxor 
and extensor longus pollicis, the plantar fascia and fiexor brevis digitorum 
bein(l' also 80meti mes more tense than in the normal state. 

Tl~c treatment of this form of club-foot is best divided into two stages, the 
im·et'8iou of the front of the foot being remedied during the fir:st, and the 
elevation of the heel during the second, stage; in other words, the case is first 
to be converted into one of simple talipes equinus, and then treated as was 

1 I bel ieve this to be the be~t plan when the su rgeon can watch the application of 
the nppnrntus during the whole cour.e:e of after-treatment i but when th i ~ is irnpos!,oible, 
I have of late vcars found itmorcsatisfoctorytorestore the foottltonce to the nor
mal position, ai1d then npply a pluster-of-Pnris b~ndagA. T~ie shoe cun be ndjusted 
a week or ten days subsequently, when there will be bnt httlc tendency to recon
trnction. 
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directed in speakinN of that form of the affection. In some very ~light cases 
of congenital varus~ the deformity can be reme~licd by simpl~ manipulnt_ion 

~e~i~t~:·,~~t~~1~~~fb:t~~~~~·~=;t;o~it~~=s b:s~·~~e bf~~ 1t~1:~pe;r~[io0:c:~~i~i· 1~;(~.l~::J~~ 
between the second and third months of lifo. 'l'he tendon,.; to be divided in 

Fro. 330. 

fl 
/ 

Varusshoc,withjointcdso\e-platc. 

Frn.331. 

~\£ 
TnlijFs C:a!ca11e11s 

(BRYANT.) 

the fir.~t stage of treatment, are those of the 
tibialis anticns and posticus, with sometimes 

~l~~t~~. ~~:cr~~x0B~~h~~~lla~7idr~;;~:~~d~~~ 
cates division of the muscular sub~tance of the 
abductor pollicis. The tibial is aaticus tendon 
deviates from its normal direction 1 curving 
downwards and backwards across the inner 
mallcolus, while the posterior tibial tendon 
passes from behind the inner ankle directly 
downwards, or e\'en with a s1ight backward 
obliquity. In dividing the latter tendon, there is some risk of wounding the posterior tibial artery; hence it is well to adopt Tamplin's suggestion of making a preliminary puncture, and then using a blunt-pointed tenotome. Should the veesel be wounded, it should be cut completely across, and a firm compress and bandage then instantly npp1ied. If a traumatic aneurism form, it may be treated by compre:0sion1 by injection of the perchloride of iron, or by the "old operation." Rimilar treatment would be required if the internal plantar artery should be wounded in di\·iding the plantar fascia. After tenotomy, the inversion of varus may be slowly overcome by bandaging the limb to a straight external sp1iut, or by the use of a "varus shoe," pro\·ided with a joiut in the sole-plate for eH1cting eversion (Fig. 330). The second stage of treatment consists in dividing the tendo Achillis, and in subsequently bringing down the heel, as in a case of !:iimple talipes equinus. The tim.e required for the cure of talipes varus varies from two months to a year, according to the age of the patient ancl the severity of the affection . 

E:ccixion of tiie cuboid bone, suggested by Dr. Little and first pracfo;ed by )fr. Rolly in a case of talipes varus in an adult, has been lately re,·i,·ed with good result in several cases by Mr. R. Davy, and the same surgeon as well as Bryant, J . F. ·west, \V. II. Bennett, and Konig have further extended the operation to removal of a wedge-shaped portion of the tarsus.1 DaYies4 

Colley has, in a case of varus, excised the cuboirl, with portions of the 
a~trngalu~, ca leis, scaphoi<l, cuneiforms, and outer metatarsal:; i while Lund, of )fanchester, has in a similar case successfully excised the astrugaluti on both sides. Mason, of New York, has excised the astragalus and external 

1 Davy reports 17 operations of this kind upon 14 patients, with only one death. 



CLUB-FOOT. 653 

malleolu~ for cquino-vnrus, but sloughing and hcrnorrhnge followed, and 
amputation was performed with a fatal re:oult. The aotragalus has also 
been cxci>c<l for club-foot (successfully) by Yercbelyi, an<l the cuboid (also 
succe,,folly) by Poinset. 

3. TalipeJ( l'alrrmcu11 (Fig. 331) is very rare as a congenital affection, though 
ns a non-congenital di~ca~e, resulting from infantile paraly:sis ( pnrticularly in 
combination with talipes valgus), it is, according to .ddams, comparatively 
common. This form of club-foot depends upon contraction of the muscles of 
the front and outer part of the leg, the deformity, which iis the rever:se of 
talipes cquinu~. cau:-;iag the patient to walk on the heel. Jn i;::light cases of 
the congenital rnriety, a spontaneous cure may be effocted by the simple 
procc~s of walkin~, but in most instances, tenotomy will be r('quired, the 
tendons to be divided being those of the tibial is anticus, extensor ..communis 
digitorum, extensor proprius pollicis, and pcroncus tertius. The nfter
treatment consists in the application of an apparatus provided with au 
elastic spiral spring at the heel, to 
supplement the action of the tendo F10. 332. 
Achillis. " 'il lctt recommends re
section nnd "spliciug" of the latter 
tendon, and l'ecord~ three cases in 
which this operation was ndrnn
tageously res.orte<l to. This form of 
talipcs is occasionally combined 
~~~!~s. varus, con:-;tituting calaneo-

4. Talipcs folgus, or flat orsplay
Joot, is rare as a congenital, but suffi
ciently common ail. an acquired, affec
tion. The deformitv is here the re
verse of that seen ill vat·us, the sole 
being flattened, the arch of the instep 
obliterated, and the footenrted. In 
severe cnses, the heel is commonly 
depressed as well, constituting calca-
neo-i·algus; or, on the other Jrnnd, Talipes valgus {PIRRIR.) 

the heel may be elevated, consti-
tuting equino-wlgus. Congenital cases of talipes valgus may often be cured 
by simple manipulation, or by bandaging the foot to an in~ide splint with a 
wedge-i:drnped pad, as in Dupuytren's mode of treating fractured fihula. In 
other instunces, tenotomy will be required, the parts to be divided being the 
tendons of the peroncus longus and brevis, extensor longu~ dig-itorum, and 
peroneus tertiu:s, with sometimes the tendo Achillis, or even the tendon~ of 
the tibialis anticus and extensor pollicis. The fir::t-named tendons may be 
diYidetl about an inch abo,·e the external malleolus, and the ftexors in front 
of the ankle-joint. The after-treatment consists in applying an apparatus 

to \1,~~~~~ic~ ,f D~~1u~'~1f ~1~·e:fc0:~ ;~~~~ed!~11~0 d:~~!I:;~~~ t~~1a°[q~l~;e:~~;1 i pes 
vnlgus, ~hould be treated by attention to the hygienic surroundings of the 
pa.ticnt, and hy the use of friction and the salt douche, with, if necessary, an 
elastic bandngc, or light metallic lateral supports. 

On the Treatment of Clubfoot without Dividing Tendons.-~Ir. Bnrwell 
oppo~C's the practice of tcnotomy, in the treatment of tnlipcs, on the ground 
thnt the affection is always the remit of paralysis, nod that di\'idcd tendons 
sel<lom reunite. lie recOmmends instead, the -employment of au appnratus 
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in which eln~tic cords supplement t11e paralyzed mu~c1es, nnd counteract the 
action of thoi;e which are contracted. 'Yithout entering into :my di;;:cu;.; . ..;ion 
of :l.Ir. Barwell's theoretic views (which are oppo~ed to tho~e of the leading 
authorities on the subject of club-foot), it will be sufficient tof:ay that, while 
the ingcniouf.I. mode of treatment which he advocates may undoubtedly eflCct 
a cure in mild cases, it will, as undoubtedly, fail in many of tho~e which nre 
more severe; and even in the slight cases, tcnotomy (which has not been 

t~d~:~, 1~·~0~~nl ~~f ~:;) s~~:1f1~ n~~e a~-~~d~i~}e~~~~ x~r:~:;~;~~~d t11~; t;~~~::f~i 
treatment of club-foot demands, in most cases," a judicious combination of 
operative, mechanical, and physiological means." The chief advocate of ~Ir. 
Barwell's views, in this cou ntry, is Prof. Sayre, of New Yo1·k, who is how
ever too judicious a surgeon to recommend Barwell's plan as an exclusive 
mode of treatment. Prof. Sayre's rule for determining whether or not a 
tendon should be diYided, is to amesthetize the patient and then, having put 
the parts on the stretch, to press with the finger or thumb on the stretched 
tendon; if this pressure produce reflex contractions, tcnotomy is required . 

Dr. Newton M. Shaffer, of New York, has dedsed an ingenious appa
ratus for applying traction to the anterior part of the foot, and thus aiding 
in unfolding the tarsal arch; Dr. J. C. Hutchison and l\Ir. II. A. Reeves 
recommend the use of plaster-of-Paris bandages in the after-treatment of 
club-foot, and I ha1•e myself frequently follo\\·ed this plan with good results 
in cases in which the patients were not going to remain under my constant 
supervision. (See note, page 651.) 

Contraction of a Toe, m~ually the second, is commonly due to a. tense 
state of the digital prolongation of the plantar fascia, and requires division 
of the offending structure i the operation should be done subcutaneously, 
opposite the base of the second phalanx, the toe being then straightened, and 
secured to lt small pasteboard or wooden splint. According to Nunn, some 
cases of contracted toe (hammer toe) arc of spinal origin . 

Contraction of the gl'eat toe, sometimes called Hallux valgus, has already 
been referred to in speak ing of bunion (p. 524). 

CIIAPTER XXXIV. 

DISEASES OF TIIE HEAD AND SPl~E. 

DISEASES OF THE HEAD. 

Tumors of the Scalp.-The most common forms of tumor met with in the 
scalp are the cutaneous p1"o/iferous cyst and the i•ascular or erectile tumor, 
t~oug~1 fatty and fibrow1 growths have also been occasionally seen in this 
s1tunt10n. The frcatment of these affections has been sufficiently discussed 
in other parts of the volume. 

Tumors. of _the Skull.-Bony, cartilaginous, myeloid, and cancerous growths 
ar~ m_et with 11~ the crani~tl walls, the latter form of di.sense constituting the 
~flectlon sometimes descnbed as Fungus of the Skull. SurO'ical interference 
1~ i:arely a?missi_ble in this serious condition, though a case°is referred to by 
Enchsen, m winch such a growth was succcs:sfully removed by B. Phillips. 
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Fungus of the Dura Mater.- Under this name is commonly described a 
tumor which, begiuning "ithout any obvious cause, makes its appearance 
on the top or side of the head, or in the temporal region, forming a semi· 
fluctuating mass, sometimes crackling on pressure, pulsating, attf'nded with 
much pain, and accompanied with various cerebral symptoms, such as clouble
vbion, deafness~ convulsions, and, in the latter stages, coma and paralysis. 
The tumor, as 1t increases, becomes softer and more prominent, a distinct 
margio of bone being often felt surrounding the morbid growth, indicating 
the occurrence of erosion of the skull. The pathology of' this serious affCction, 
which was first clearly described by Louis, has been recently invc.stigated by 
Mr. Lawson Tait, who coucluries, from the dissection of a case which came 
under his own observation, as well as from the recorded histories of other 
instances of the disease, that the so-called fungus of the dura mater is really 
an affection of the skull, originating in the layers of osteal cells, am!, clini
cally speaking, of a malignant character. The disease mny originate either 
beneath the pcricrnnium (outside the skull), or between the craninl wall and 
the durn mater, or, ns happened in Mr. Tait's own case, in both situations 
simultaneously, the skull thus undergoing erosion on both sides, until the 
ma:-ses meet and amnlgaruate, when pulsation is developed. 

The Diagnosis from vascular tumor of the scalp, which is the only disease 
with which the afICction is likely to be confounded, may be made by observ
ing that the growth cannot be moved laterally upon the skull, and (in cases 
in which the bone is perforated) can be often partinlly reduced within the 
cranial cavity. A fungus of the dura mater has been punctured under the 
impression thnt it was an abscess, but such a mistake could scarcely arise 
except through carelessness. 

The '1.1reatment of this aHCctiou is extremely unsatisfactory: Louis recom
mends that the growth should be excised, or otherwise extirpated, after re
IDO\'ing as much of the skull as may be necessary with the trcphine; but the 
case which he gives of recovery after this severe treatment, seems, as justly 
remarked by Holmes, to have been really one of simple caries with under
lying exuberant granulations. Any partial operation, in view of the mnlig
naut character of the affection, would be worse than useless, while complete 
extirpation would, in all probability, but hasten the fatal issue. 

Fungus of the Brain, or Hernia Cereb1·i, has been sufficiently n1luded to 
in a previous portion of the work. (See page 323.) 

Encephalocele, Meningocele, etc. -These are the names given to con-

~~~ \ia,~, 1~~~~11 ~~s,f ~~~rim~f s 
0!e~n b::~~~~~~~f 1~~~~\~~sao~·l~\~~·~r~~~ i~~~~i[e~~~~ 

The meningocele contains merely a bag of cerebral membranes with sub
arachnoid fluid, while the encephalocele contains a portion of brain-substance 
as well. Hydrencephalocele, as the term is used by Prescott Hewett, is an 
encephalocele complicated by the protrusion of one of the ventricles filled 
with fluid. These malformations usually, but not inntriably, occupy the 
occipital region, protruding a little behind the situation of the foramen 
magnum; they arc usually solitary, but ?ccnsionally rnul~iple, va~yiul! in size 
from that of a pea to that of the head itself, and complicated with mternal 
hydrocephalus. The sac of a meningocele may be single or multilocular, 
ao8 the contained fluid may be clear Jike that of a hydroccle, or may be 
dark from the admixture of blood. If the tumo1· be sessile, it may be wholly 
or partially reducible by pressure, such reduction being followed by symp
toms of cerebral compression; the tumor swells up nod becomes tense when 
the child crie!-1, and sometimes partakes of the moticns of the brain. The 
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affection is occasionally complicated with nrevus1 nnd not unfrcquently with 
other congenital malformations. . . . 

rl'heDiagnosig from congenital cystic tumor, when the memngocelc 11'.~C:':"tlc, 
is sometimes very difficult; but in most ca~es may be made by obscrYmg the 
situation of the malformation, its variations of tension 1 nod the fact that it 
is not movable upon the skull i if, howevcr1 the communication with the 
cranial cavity be \"Cl')' small, the diagnosis may be_ <1uite impoi::!!ible. The 
affCction is also liable to be confounded with erectile tumors of the scalp, 
and, indeed, as nlrcady mentioned, the two dise_ases may coexist. . . 

The Progno.'!is is unfavorable, the large majority of these cases termmatmg 
fatally during infancy, though occasionally patients thu~ affected have sur
vived to adult life. Death is usually preceded by couvuls1ons, due to cerebrul 
pressurr, but in some cas~s ulcera~io1~ ?I" ruptur~ occur~, when inflamnu~tiou 
of the sac and general spwal menrng1t1s are the 11nmed1ate precursors of the 
fatal iS15Ue. 

The Tl"C<Llment in most cases should (according to Holmes, who has devoted 
special attention to the subject) be limited to affording support and making 
gentle pl"e.~sw·e, by means of a gutta-percha cap lined with cotton wadding i 
and in case15 evidently complicated with general hydrocephalus, nothing fur
ther is adrui~::ible; compress.ion with a plate of sheet-lead proved successful 
in a case recorded by Dr.'"· S. Hill, of ~Iaine. If the tumor be rapidly 
increasing, without general symptoms, repeated tappings may be resorted 
to, with precautions against the entrance of air; the aspirator has been thus 
succc::-::fully employed by J. F. ""est. In cases of meningocele, if peduncu
lated, iodine injections may be tried with some hope of benefit. ll'inally, if 
there be rcn.,,.on to believe that, as sometimes happens, the communication 
with the cranial cavity has become obliterated, the tumor may be exci:;ed; 
or e\'en if' a communication persist, the operation might be occasionally 
justifiable, the pedicle of the tumor in such a case being first compressed 
by means of a clamp, which should be allowed to remain for twenty-four 
hours. A very remarkable case was reported a few years ago by Dr. Daniel 
Lca::;ure, of Allegheny City, Pa., in which a meningocele (or, as the author 
termed it, hydrcncephaloeele) was said to have been radically and perma
nently cured by evacuating the contents of the sac, and jm·aginating its 
integuments, so as to plug the cranial aperture-very much as is done with 
the scrotal tissues in Wutzer's operation for the radical cure of hernia. 

Paracentesis Capitis.-The operation of tapping the head is occasiona1ly 
required in cases of acute, or even of chronic, hydrocephalus1 when death 
seems imminent from the intra-cranial pressure exercised by the accumu
lated fluid. The relief aft'Orded by paracentesis, under these circumstances, 
can scnrcely be ex.pected to be permanent, particularly in congenital Caf:.es, 
in which there is usually malformation of the brain. Still the operation is 
not, even in these instances1 likely to add much to the gravity ot' the tiitua
tion, while in the non-congenital cases it has unquestionably been occasion
ally productiye of much benefit. An aspirating tube or very delicate trocar 
is to be employed, being introduced through the anterior fontanelle, as far 
a.s po.-:sible_from the !1?-edian line (so as to avoid wounding the longitudinal 
snrns), or, rn cases of mternal hydrocephalus, through the coronal suture on 
either 8ide, midway between the anterior and sphenoid fontanelles, the point 
beiug then directed inwards and backwards so as to penetrate the lart?ral 
ventricle. A small quantity only (about two fluidounccs) offiuid should be 
evacuated, the sides of the skull being compressed during the operation by 
the hnncls of' nu assistant. As soon as the instrument has been withdrawn, 
the puncture should be closed with an adhesh'e strip1 and an elastic, per-
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fornted, India-rubber cap (as ach,ised by Holmes) tightly drawn over the 
head, so n.s to support the skull and prevent syncope. If no bad results 
follow the operation, it may be repeated at another point, after a few weeks' 
interval. Injections of iodine have been practised in these case..:;, and in 
some imtanced with alleged benefit, but the only ca.5e in which I have seen 
this mode of treatment tried terminated fatally in less than forty-eight hour.:;. 

DISEASES OF THE SPINE. 

Spina Bifida (Hydrorachis).-This is a congenital mn.lformation, which 
consiists in n deficiency of the spinous processes and lamin::e of one or more 
vertebrre, allowing the protrusion of the spinal membranes, which form a 

~~~~1iy c~~~~i~~0~1ec:1~f~~r!~~~:~, :i~
1 ~~e~111~~ Fro. 333. 

is said a part of the spinal cord itself. Rpina 
bifida in the cuvico-doraal region, however, 
according to GiraldCs, contains no nervous 
filament•, and I was told by Dr. J. B. S. 
Jackson, of Boston, that in numerous dis
sections of' spinre bifidre, he had invariably 
found the corcl itself to terminate above the 
upper margin of the tumor. Hydrorachis 
may occupy any portion of the vertebral 
column, though mo~t frequent in the lum
bur nod sacrnl regions; may be single or 
multiple; is usually of an oval shape; and 
varies in size from that of a walnut to 
that of a child's head. It mav be sessi le or 
pedunculated, sometimes lobtilated, and is 
usually covered by skin of a more or less 
normal character, though in some instances 
there is no cutaneous investment, the sac
wnll being constituted of the spinal dura 
mater itself~ in which case ulceration is apt 
to occur. The tumor is tense and elastic Spina bifida. (DMu1TT.) 

when the chi ld is in the upright position 
and during the action of expiratio)/, becoming softer during in.'lpitation and 
when the child is laid on its face. Fluctuation is sometimes obserYed, and 
partial reduction may be often effected by pressure-the bony aperture 
through wh ich the protrusion has taken place being then perceptible to the 
touch. Hpina bifida often coexists with other deformitie~. and is frequently 
complicated with hydrocephalus. Death usually occurs within a short time 
of birth, from convulsions or spinal meningitis, though occn.sionally lifo is 
prolonged to adult age (7-1 years in a case obsen·ed by Callender), and in 
some rare in~tances it would appear that a spontaneous cure has been effected 
by the channel of communication with the cavity of the spinal membranes 
becoming obliterated. 

The treatment of this affection is usually not very satisfactory; if the tumor 
be DOt rapidly incrensing in size, the surgeon should content himself with 
applying equabJe support1 with perhaps slight pressu1'e, by means of a well
padded leather or gutta-percha cap, or an air prtd; if the skin be not .irri
table, the tumor may be prtinted with collodion, thus taking advantage of 
the contractile properties of that substance. If the child be otherwise healthy, 
and life seem to he endangered by the rapid growth of the tumor (threaten-

42 
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ing ulceration and rupture, or inducing convulsions or paraly::;is), paracen
tesis may be tried i the sac is tapped with an aspirator or a 81\Htll trocar at 
a distance from the median line (in which position the nerve-btructures are 
most likely to be placed), an ounce or two of fluid. being evacuated, and t~e 
wound then instantly closed, and pressure reapphed. If these means fail, 
and the tumor be peilunculated, a small quantity' of' a solution of iodine may 
be cautiously injected, a plan which, with various modifications, hns been 
succe8sfully em1iloyed by Brainard, of Ch.icago, Velpeau, J . Morton, ~\r~tt, 
Eate, Ewart, and other surgeons. Accord mg. to Morton, ho~rnv~r, the 10dme 
treatment i:-: not applicable in cases accompame<l by paraly::-:1s. The ~ormula 
Tecommende<l by this :e.urgeon is iodine, 10 grains; iodide of potassrnm, 30 
grains; glyceriUC', 1 fluidounce. Of 18 cases treated in this way, 15 arc said 
to ha\'C terminated l:iUCces!'fully. ligation and excision have been occasion
ally rC'sorted to, and each has proved successful in at least one instance, but, 
in most CH!'C'~, has but served to hasten death. The use of the elalilic ligalill"e, 
with or without 1xu·acente::1i;:;:, has been employed by Laroyenne, Ball, Colog
nel"C, Balclossare, and Mouchet, 6 cases collected by the la~t-named 51urgcon 
having- gfrcn 3 recoveries and 3 deaths. It is best adapted to cases in the 
cervieal and dor:_.;aJ regions, as in these no ncn·e-element1' arc involved. 

Fnlse Spina Bijida.-Under this name are included three di1'tinct condi
tion~, viz.: (1) a true spina bifida, the connection of which with the 1'pinal 
memhranes has become obliterated; (2) a congenital tumor, cy::;tic or fatty, 
whid1 originates within the spinal canal and protrudes through au aperture 
clue to a dcfidcncy in the vertebral laminre; nnd (3) a tumor <'ontaining 
fCctal remnins, constituting the malformation properly described ns included 
fO!tation. If the surgeon can sati:::1fy himself by carcfol and repeated exami
nation, that, in a ca:_.;e of this kind, there is really no communication with 
either the cavity of the spinal meninges, or with the pelYic or other internal 

~~~~~~i\~~1 i?tl~·:t~~11:u~~rh~1 :~;~~:~1~fc~~~ic~l~~~J;~!t~tV~;~Io1~~,.g~fcfeb~ t1i:~ 
proper remedy, but under other circumstances excision would be preferable.1 

Congenital Oystic Tumors, unconnected wilh the spine, but occupying the 
median line of the back, may closely simulate cases of spina bifi.da, hut as 
pointed out by T. kmith, can sometimes be distinguished by feeling the line 
of spinou:; proce:::se::l beneath the cyst; the diagnosis might further be aided 
by an nnnlysis of the contained fluid, which in some cases of spina bifida has 
been found to contain a subotance resembling grape-sugar. 

Antero·posterior Curvature of the Spine (Di.-ase of the Spine, Pott'• Di•
ea8e).-This affCction usually originates in osteilis of the bodies of the vcrte
brre, though occasionally it would appear that the <li,.casc began in the 
intervertebral fibro-cartilnges. In some iustanccs-and in these the prog
nosis is lea~t unfavorable-the case is one of ordinary o:-teiti:;,; but in mo.::it 
cases there is evidence of the existence of scrofula, or even of the deposit of 
~ubercle. Rpine disease occurs chiefly in children and in young adults, and 
1s perhaps_ rather more frequent in boys than in girls. Occasionally a fall 
or a hlow is referred to as the exciting cause of the affection, but in mo:;t 
instances no explanation of its origin can he giveiL Any part of the verte-

?~·t~lh~0<\~:~~~l 1~~~~:l~ tl~~1~:t;o~1~-e~h~/~i:~:~:'1~:~:.~!bi1~~1~~cl~:l:·;n~~~ ,~~1l~~~~: 
1 Rec, upon this subject, liolmes 's Su1"9ical Treatment of Children's Diseases, pp. 

90-9:). 
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ously affected, becoming softened and disintegrated, nnd lea.cling to disor· 
ganization of the inlervertebrnl fibro·cartilages-the superincumbent weight 
of the head nnd upper part of the body eventually giving rise to the posterior 
angular deformity which is characteristic of the fully developed affection. 
In most cases the O!:lseous change runs on to caries (whence the disease is 
frec1uently spoken of ns caries of the vertebne), abscess forming as a conse· 
quence, and the pus usual1y making its way to the surface, either in the loin 
or by de~cending in the course of the psoas muscle; in other cases, however, 
the pus, for a time at least, becomes concrete and obsolete, rendering the 
spine a favorite situation of the residual abscess (seep. 393). In a few in· 
stances the disease runs its course without any evidence of pus.formation 

Fro. ::'13J. F10. 335. 

Antero-postcriorcurvamreol spine (LIST0!-1.) Caricsofthcvcrtebra. (LISTON.) 

whate\'er, the pathologica I change in these cases, therefore, being more 
properly designated as inler;:slitial absorption than as caries (see p. 584). 

Although, in the course of the disease, the spinal canal may be bent to a 
right angle, it is very seldom that the spinal cord is pressed upon or other
wi~e injmcd. This is evidently owing to the gradual nature of the change, 
whith allows the cord to accommodate itself to its altered circumstances; 
and to the occurrence of anchylosis, which pre\'ents injurious motion. An
cliylox_is i:-i indeed the process by which nature effects a cure in these cases. 
It frequently goes on pari paSStL with the disintegrating changes, arches of 
new bone being thrown across from one vertebra to another, and the sume 
specimen exhibiting at ouce caries, medullization, and eburnation in differ
ent parts. In cases in which anchylosis is deficient (as may happen when 
the angular projection is not marked, the diseased vertebral bodies being 

1;t~:11i~i>:C:.~!~~nal~~!.f~~:~~;:i~r~~~ c~~~d~~:~)t;~~~~~;~:~~11ff~~~=1;s~~;~~~t:J~ 
in tl1e <:ervical region, where the vertebral column hns a considerable range 
of motion, confl.c<:utivc fracture or dislocation may take place, and, by com
preesing or bruisiug the cord, lead to a rapidly fatal issue. 
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Symptom.s.-The early symptoms of spine-cli:Sea~e, particularly in children 
are somewhat equ i,·ocal, coa~istin~ chi.efly in evidences of spinc~l. irritrtli:on, 
such as weakn~s, numbne~s. and trnghng of the lower extrem1t1cs, a diffi
culty in standing or walking, with a tottering gait, and u tendency to f~ll 
forwards. The spinal column is somewhat sti.ff"ened, the patient moving it as 
a whole, and thus being unable readily to raise or tum him!!clf in bed with
out assistance. Examination may reveal an undue J>rominence of some of 
the dorsal spines, with perhaps thickening of the r-.urroumling tissues, and 
tenderness on pressure. Pain may be elicited by pressing on the ~end,_ or 
by making the patient jump from a stool to the floor, _ th~~ approx1matmg 
the extremities of the vertebral column. In adults1 pam ts a more constant 
symptom, being usually of a dull, rheumatic character. Spa:miodic ]Jain in 
the abdomen is, according to Dr. B. Lee, an eal'iy and characteristic symp
tom of this affection. As the disease advances, 11amlyais may be developed, 
involving the lower or upper extremities1 according to the part of the spine 
affected. Incontinence of feces and retention of urine sometimes form fur
ther disagreeable complications. Absce.<1s sometimes occurs quite early in 
the cour:;e of the disease, and not unfrequently before the development of 
angular deformity. According to Dr. C. S. Bull, Pott's disease is usually 
accompanied with dilatation of the pupils, and with pa~:5ivc engorgement of 
the \'Cssels of the retina and optic disk. 

Diagnosis.-The diagnosis in the early stages is often \'Cry difficultj in
deed it is sometimes quite impossible to distinguish spine-disease, particularly 
in children, from inflammation of the surrounding ligmnentous xtrncture.~. until 
the 1nilcler course of the latter affection reveals its true nature. From neu
ralgia of the spine, an affection analogous to the hysterical knee-joint, the 
diagnosis may be made by observing the absence1 in the neuralgic affection, 
of rigidity or other physical evidence of disease1 even in Ct\SCS of long dura
tion. The wincing of the patient, upon the application of n sponge wrung 
out of hot water to the suspected part of the spine, is looked upon by many 
surgeons as a sure proof of the existence of caries. According to my experi
ence, this test is not to be implicitly relied upon; at least, I hn.ve known it 
to fail in cases in which the deformity and other symptoms left no doubt as 
to the nature of the case. The diagnosis from ?1w;·bus COX(trius, and from 
•acro-·iliac clisease, has already been referred to. ('3ee pp. 605 and 608.) 
\Vhen the characteristic deformity appears, there is little difficulty in recog
nizing the nature of the affection. This deformity consists, as already men
tioued1 in a po8terior angular projection of the diseased vertcbrre, due to the 
absorption or disappearance of their bodies, and the consequent subsidence 
of the upper portion of the column. It is distinguished from the antero
posterior curvature of simple debility, by its per~isteuce in the prone posi
tion-and from that of rickets, by its angular character. This angular de
formity is accompanied, after the occurrence of anehylosi5, with compensatory 
forwMd curvatures above and below; the gibbosity of the spine is thus thrown 
rnto a plane behind that of the pelvis, while the head is directed upwards 
allC~ backward~, giving ~he peculiar but involuntary strut and nir of pride 
which are so often seen m hunchbacks. Occmsioually the displacement is at 
fi.rst somewhat lateral, and a hasty examination mi~ht then give the impres
sion that the case was one of lateml curvatw·e; the diaguo~is ma\• be made 
by observing that in true spine-disease there is no axial rotation Of the verte
br::c, such. as always exists in the othet• affection (see p. 64-1). \Vheu the 
ve~·tebrm mvolved are those of the cervical region, parti cularly the atlas aucl 
axis, the cuse may be mffltakeu for one of wry-neck. The stemo-mastoid mu:)
cl~ are, under these circumstances, tense and prominent, and the neck stiff; 
while the patient often i1woluntarily supports the head with both hands, so as 
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to guard again~t i-:ucMeu mo,·ements. The <liagno:;:is from wry-neck may be 
made by noting the localized tenderne and thickening of the :;pine, and 
the increase of pain by tapping or pressing on the head. 

The cliagno::;is of . lb8cess arising from Spint?di.<1e<l,qe requires ~ome attention. 
The !<ituatioo of the ab. .. ce~ ... , in these cases, varies with the part of the verte-

~~·=l p~~lt~~u~~ '~!~-~~~~ f~:Ji~~~-th;~~~'ki0ol~~~\~J~h~:.j~!1~, ~;-~;~:1si~i:r~fb~:~ 
neck (beneath the stemo-nrn.stoid muscle), or more rarely in the axilla; it 
may even pass downwards into the thoracic cavity. Abscess from disease of 
the upper dorl!al vertebrre commonly makes its way downwards, along the 
rour:'e of' the aorta and iliac nrteriefl., presenting itself in the iliac fossa above 
Pou part's ligament, but may gravitate to the back of the pelvis, passing out 
through th~ sacro-seiati c notch into the gluteal i·egion, may puss forw:ircls 
along the nbs, opening at the side of the trunk, or may go directly back
wards, forming a dorsal or lumbar abscess; finally, it m:ty, in some rare cases, 
burst into the air-passages or gullet. 'Vhen the lwnbw· and lower do?'Sal 
vertebra~ are affCctecl (the most common situation of the dbease), the abscess 
U!"ually descends in the sheath of the psoas muscle, on one or both sides, con
stitut ing the condition known as psoas abscess.1 This generally points in the 
front of the thigh beneath Poupart1s ligament, but may burrow downwards 
to the ham or even to the ankle. In other cases the pus may present itself 
in the lumbar region, in the pcrinetlm, on the outer side of the hip, in the 
iliac fos::m, or in the inguinal canal; or it may even burst into the bowel or 
bladder. By care and attention it is usually po~sible to determine whether 
an abscess, occuning in any of these situations, be or be not dependent upon 
disease of the spine. It is, however, sometimes a matter of great difficulty 
to di!-'tinA"Uit:ih between JJ.'fOas and ililLc absce.~the former commonly arising, 
as we have ~cen, from caries of the dorsal or lumbar vertebr:u, while the 
latter originates in the nreolar tissue of the iliac fo~sa, and may or may not 
be connected with disease of the bony pelvis. This difficulty is further in
creased by the circumstance that, while spinal abscess occasionally presents 
itself, a.., we hn.ve seen, in the iliac region, an iliac abscess ma.y, on the other 
hand , make its way into the sheath of the psoas muscle. P.~oas abscess is, 
however, commonly a disease of early life, points below Poupart's ligament, 
is usually attended with irritation and rigidity of the psons muscle, and often 
makes its appearance sudden ly; while iliac absces8, on the other hand, occurs 
almost exclusively in adults, points lLbove Poupart's ligament, and is gradu
ally clevelopecl. 

P~oas and iliac abscesses must also be distinguished from inguinal aneu
tism which has become suddenly diffused, from femoral hernia, and from 
fatty1 serous, or hydatid tumors. The diagnosis from (tnew·ism. ma.y be made 
by inve::;tigating the history of the case, and by observing the presence of 
fluctuation and the absence of any bruit or other stethoscopic signs. From 
hernia, the affection may be distiuguis.hed J:>y noting .the fluctuating ~har?cter 
of the swelling, the absence of gurglmg (m both diseases the swelling 1s re
ducible, and there may be an impulse transmitted by coughinA"), and the 
situation of the femoral vessels, which in hernia are to the outside, and in 
abscess usually to the inside, of the tumor. Fatty and other tumors may be 
recognized by their not being reducible within the abdomen, and, if neces
sary, by the use of the exploring needle. 

Prognosis.-The prognosis of antero-posterior curvature of the spine is 

t Psoas a.b~cess, however, according to Stanley, Bryant, and others, sometimes 
originates independently of ~pinal disease. 
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never favorable; the he:<:t that can be l~ope<l for i:;;; the. occu1-r~nc~ of ::m~hylosjs, with a permanent angular <le~orm1ty. . If the :5Jl1.ne re.tam its stnught 
po:"itlon, fatal rnflammat1on of the membranes 

F10. 336. i:s apt to occm·, while if absce:<s forrnf;, the pa
tient almo.:;t always pcd!<.hes from exhau:-tion 
or from secondary viscernl cfo:case. In a case 
at the Episcopal° Hospital, 8ome years ago, a 
p::::oa:; abscess ca~~ed ulceration t~f a bran~h 
of the internal iliac artery, leadmg to rapid 
death from hemnrrhage. 

Trealment.-In the treatment of di::iea:;;;e of 
the spine, re.o.;t of the part is of the utmost im
portance: if the cen·ical vertchrre be affotted, 
the head must be carefully supported with 
sand-bags or other mech:111ica1 contrivance, ~o 
ns to prevent any sudden movement which 
might cause death by producing dislocation. 
In ordinary cases, the patient may be con
fined to the h01·izontal vosilion on a suitable 
couch, the prone being more desirable than 
the supine posture. No attempt should as a 
rule be made either to extend the spine or to 
remove any existing backward prQjection, for 
such attempts arc liable to do harm by inter
fering with the occurrence of anehylo:sis; if, 
however, the part were very painful, it might 
be proper to give a cautious trial to continu
ous double extension, fl6 recommended bv J. 
Wood. The horizontal position musi be 
rigidly ma intained for many months, until 
the surgeon can satisfy himself indeed that 
bony union of the diseaf'ed vertebrre is well 
advanced. Tonics, especially cod-liver oil, 
may be exhibited with advantage, and the 
patient, if a child, should be daily carried into 

J / .. I / the open air on a couch or in a suitable I\ . coach. \ Counter-irritation (by means of setons, is-

th;:~;;~a:;:;:~sti~; p~:s~;~;~~a:~: ~~=~·d~d tC)~ P~~~~~"J~~t~~~l ~~~~~.;;!f ~ 1i~,?Zs~~ bandage. gated the nature of this disease-and i~ still 
in much repute with many surgeons. I am not myself very enthusiastic with regard to these severe applications, believing with Shaw and Holmes that, in most cases1 the milder remedy of paint· ing the tincture of iod ine on either side of the affected vertebr:."e will he quite sufficient. If there he much pain, tenderness, and other evidence of inflammation, there ean be no better local remedy than dry cold appl ied in the form of an ice-bag. 

In most cases, it will be desirable to combine mechanical support with rest in the prone position, and this may be conveniently done by the Uf'e of a moulded guUa-percha, leather, felt, or pasteboard splint, or a corset-like bandage stiflCnecl with whalebones, or a plaster-of~Paris bandage, applied while the patient is partially suspended by the head and shoulders, as recommended by Prof. Sayre, or lying prone in a can\'a.s hammock (which is 
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ibelf' inchuled by the banrhlge), as a<fri~ed by R. Davy. ~[r. Adam:->, and 
.J. ('. llutchi:--on, of Brooklyn, apply a "poro-plastic felt" jacket, while the 
patient i:::; ~U:-'pcnded, and con"ider this material, upon the whole, better than 
the pla~ter-of~P.ui,:. Dr. ~tillm:m and Dr. \Vyeth, of New York, employ 
a douhle ph\:-;ter jacket, with extending bars ~ecured to perforated zinc 
places phwe'l between the l:iyers of plaster. Dr. Yance, of the same city, 
emplo_,.:"i n. brace made of glue aud paper. "Then anehylo:-;is is well ad
vanced, the patient may be allowed to get up, wearin,z the leather, folt, or 
pla:-<ter jacket, or a well-fitting npparatus consi:sting of a firm pel\'ic band 
with crutch-piece~ to take off the weight of the upper portion of' the trunk, 
and suitable pad~ and :.:trap::. tn immoYabl~· fix the portions of the 1'pine 
above an1l below the ~rat nf deformity. If the cerv ical vcrtehnc be involved, 
a firm hut wC'll-filting leather collar, so nrr::mged as to fix the neck nnd l'-tq» 
port the head and chin, may be employed, or an occipito-mcutal ~!in.!'.?;, sus
rndcd ti·om Hayre'i:. ".im'!' mast" (Fig. 3:37), attached to the plaster or 

t~1~Y~~~~j~~::~~;~1~~f!~~1~c;J~·di.[~:1 ~~1~!1~i:;~~~ gl>~~1j~~ F10. ~~i. 
of Brii.;tol, adapts the jur~· mast nnd axillary sup
ports to the chair which the patient ordinarily 
u::e:-<, nnd find~ t his more convenient than any 
other form of nppnratu:-. 

The treatment of ·"J>inal ab.see.~.~ is that of cold or 
chronic absce::;~ in general (see page 393 ). E,·cry 
effort ~hould he nm.de, in the first place, to induce 
ab:.;orption of the fluid, it being remembered that, 
even if a re~itlual abscess follo\\"S at a later period, 
the progno~is will then, probably, be more favor
able than if the collection had been evacuated in 
the fir~t instance. Even if the opening of a 
psoas abscc:ss appear inevitable, it is better in 
most instances to leave the case to nature, rapid 
sinking not unfrcquently following the use {If the 
knife under thcf:C circumstances. If, howeYer, it 
be determined to interfore, the aspirator may be 
used, or a valvular incision may be made, or the 
abscef:s cavity may be washed out with a solution 
of carbolic acid, or, finally, the surgeon may 

r::~i~~-. thD/8~C~,~~jGi~~~·e~d~:~~~:ll~1~~~ ~ltc;~h~ Sayr:~\~~j~~;v::~t~:r~~~r~~ease 
ab:-<ce:-<S has been evacuated, its walls 8hould be 
supported with adhesi\'C strips aud a flat sponge, and that opium should be 
freely administered. Fischer and Riedel have evacuated p:soas and peh·ic 
ab:scesses by trephining the ilium. 

Arthritis occa~ionally attacks the articulations of the YCrtebrre, and, in 
the cnse of the occipito-atloid and ntlo-axoid joints, i:s attended with risk of 
sudden (lea th from the occurrence of dislocation. The mo:st important points 
in the treatment are to fix the head and neck by suitable mech:rnical appli
ances, so as to prevent injurious movement~, and to give free vent to any 
pus th11t mn.y be formed, lest ouffocation should result from prei;;sure of the 
ubsce;:;:-i upon, or it:-i buri:;ting into, the air-pas:::;age~. 

Necrosis of' the bodies of the cervical ,·ertcbrre is occasionally seen in 
ca~e~ of syph ilitic ulceration, or as t he result of gunshot or other injuries; 
and cnses.in which recovery has followed the di:::.charge of' large sequestrn, 
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under these circumstances, have been recorded by " 'ade, Keate, Ryme, 
l\lercogliano, Morehouse, Bayard, l\lackenzie, Ogle, Be('k, and Chatml\ll. 

Anchylosis of the spine, as a result of Pott's disease, has already been 
referred to; it may also occur as a consequence of rheumatoid arthritia, as 
described by R. ,V. Smith , Von Studen, and Sturge, the latter of whom pro
poses for tl{e affection the name of .«pondyliti.'$ defonnans. 

CHAPTER XXXV. 

DrnEASES OF THE };YE. 

IT would be utterly impossible to give, within the narrow limits of this 
chapter, even a sketci1 of the present state of ophthalmic surgery, nor indeed 
would the attempt to do so be worth making, since the diseases of the eye 
Im.Ye become, of late years, to a great degree, an object of ei:ipCcia1 study, and 
since numerous excellent manuals and treatises on the subject are accessible 
to any one who may desire to make himself familiar therewith. I shall, 
therefore, chiefly confine my attention, in tl1e following pages, to a b1·ief 
reference to thoio:e more common affections of the eye which every surgeon 
may be <'alled upon to treat, and to a short description of the more impor· 
taut operations which are performed upon this organ. 

DrsEAsES OF TIIE CoNJU:XCTIVA. 

Acute Conjunctivitis ( Calm-rhal Ophlhalm.ia) .-A.J1 inflammation of the 
conjunctiva, usually caused by cold or othei· local irritation, but sometimes 
pre\·ailing epidemical1y in certain localities, and apparently transmissible 
by contagion. 

Symptoms.-A sensation as of dust in the eye, with heat, smarting, and 
stiflhess of the lids. The conjunctiva is brilliantly injected, the redness being 
quite superficial, and, at first, greatest at the circumference of the globe. 
Slight photophobia, with increased lachrymation, followed by muco·purulent 
discharge, which, becoming clry, causes the lids to adhere. 

· Treatment.-Asfringent lotions of alum, su]phate of zinc, or corrosive sub
limate (gr. * to f,5j), with frequent abl'l.tlions 'With cold 1mter,1 and, in severe 
cases, the application once or twice daily of a few drops of a solution of nitrate 
of silver (gr. j-ij to f5j). The lids may be smeared at night with simple 
ointment, to prevent their adhering together. The coni::titutional treatment 
consists in regulating the digestive functions, and in improving the general 
health by the use of toni~, especial ly iron and quinia. A shade may be 
worn if there is much photophobia. 

Chronic Conjunctivitis, or Clu·onic Ophthalmia1 may occur as a sequel of 
the affection just described, or may originate from the irritation of inverted 

las~:;iZ:~e~:~~~Ti~d~~~s~rn~~~t11fr ;'~;~ib1~,ib!u1~1~~~!c::~~t.taking away any 
sources of local irritation, forbidding overuse of the eyes, etc. In addition to 

1 L. Connor1 however, advises douches of hot water in all inflammatory affections 
oftheeycs. 
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the mca urc~ above directed for the acute form of the affection, cotmler-irri
lation by menus of a ~mall bli8ter or the vapor of bromine may be ad\·anta
geously applied tu the temples, or behind the ears. If complicated with 
granular lid~, thi.::; condition must, of course, be remedied before the conjunc
tival inflammation can be cured. 

Phlyctenular Conjunctivitis (Ptustular or Papufa,· Opltthalmia.-This is 
a form of conjunctivitis characterized by the formatiou of little elernted 
vel'licle~, with increased vasculnrity of the conjunctiva in their immediate 
vicinity. The treatment, after any acute irritation has been subdued, con
sist~ in dusting into the eye with a camel's-hair brush a little finely powdered 
calomcl, in the application to the inside of the lids of a weak reel precipitate 
ointment (gr. iv-viij to 5j), or in dropping into the eye, thrice daily, a weak 
solution of the bich loride of mercury.1 

Purulent Conjunctivit is, or P1t1'Ulent Ophthabnia, if.l. n. very high grade of 
conjunctiva! inflammation, attended with a profu5e muco-purulcnt discharge 
which is Ii.illy developed within twenty-four to forty-eight hours after the 
first onset of the disease. There are three variet ies, the purulent ophthalmia 
of new-born infantf.l., the contagious or Egyptian ophthalrnia of adultf', and 
the gonorrhceal ophthnlmia, which has already been considered . (Bee page 
439.) 

Ophthalmia Neonatorum.-This form of the disease usually begins n. few 
clays after birth, involving both eyes sinrnltaneouslr or consecutively, and 
sometimes ending in total loss of vision. The affection often appears to 
originate during birth, from direct contact with a purnleut vaginal discharge 
in the mother. 

SymptonM.-A whit is.h or yeJlow, muco-purulent or purulent discharge, 
rapidly increasing iu quantity, with swelling of the lids and chemo~is of the 
ocular conjunctiva. If the disease be not checked, opacity, ulceration, or 
even slough ing of the cornea will probably occur, wilh, of course, tota l loss 
of sight. 

Trealment.-The dischnrge should be removed as fast as it accumulates, 
by syringing the eye with a solution of alum (gr. v lo f;§j ), to which Power 
advises that permanganate of potassium should be added, every half hour, 

~~: l~fidh~~c\1,t',\~l~1i~c1 ~::e ~;!;i~:ee~: 1;:.~1~f;j·a\~~~hwt\~~ ::~~1i~u:.1bt~~<~i~~T>~~n°: 
everterl, a. five-gra in solution of nitrate of silver may be applied, with a. 
camel's-hair brush, once a clay, any excess of the caustic being immediately 
neutralized with a solution of common salt i the lids should be greased with 
simple ointment, to prevent their sticking together. Dor advises the appli
cation of solutions of tannin and benzoate of sodium, and Wolfe those of 
borax followed by atropia, and, in bad cases, cauterization with the lapis 
rniligatus. (See page 667.) Diluted chlorine water is employed by Moore, of 
New York. If u1ceration of the cornea occur, quioia should be given in 
doses of about half a, grain, three times a day. A!iJ a prophylaetic measure, 
Crede advises that the eyes of children exposed to the disease should be 
covered with n bandage wet with a solution of salicylic acid, and Olshausen 
recommends the application of carbol ic acid, beginning his treatment even 
before the chi ld has been completely born. 
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Purulent Ophthalmia of Adults, Contar1ioux or E9ypti1111 Ophtholmi11 ~o 
called from its prcvnlence as an endemic in Ep:ypt), in its mildc.4 form re· 
semhles catarrhal ophthalmia, but often runs a cour:oe quite a~ ~c,·ere as the 
affection which re:sults from the contagion of gonorrhn.'a. Purulent oph
thalmia b; ~minently contagious, and often prevails as an epidemic. I t may 
originate ~porad i callv from Yarious forms of local irritation. 

Sgmpto111s.-.A mu-co-purulent and afterwards puruknt discharge, with 
great chernosis, an<l inflammation and swelling of the lid~, with burning pain, 
and a good deal of con .. titutional disturbance. One or both eye~ may be 
attacked. Opacity, ulceration, or sloughing of the romca may cmme, or 
the inflamnrntion may spread to the deeper tissues of the eye; or a persistent 
granular condition of the lids may be developed. 

TreCllment.-If only one eye be affected1 the other should he effectually 
closed by mc:rns of Huller's bandage (page 440), or a cornpress 0f charpie 
covered with a. disk of adhesive plaster , and the whole coated with collodion. 
This may be removed twice a day, to wash and inspect t he organ. In mild 
ca,:es1 astringent and detergent applications, as recommende<l for catarrhal 
ophthalmia, wil l probably prom suffi cient; but, if the di:seal'C ns::;ume a. severe 

:rn~cl'\~ t~~::k\11~~ l~lf bo~~x~~,~~o&~i,:;,.,~Ji::~ ncs:~';~~g:I~:~~- ;ve1~~l~~d~~> J~\~~ 
cation of copaiba to the lower eyelids, cheeks, and temples, is recommended 
by A. R Hall. Planat and Dabney speak well of the topical use of ergot. 

Diphtheritic Conjunctivitis is an affection rarely met with in this country, 
but which h!hi been recently well described by Dr. Robert Sattler, of New 

York. The treatment in the early stages 
Fto. !338. consists in the application of iced com

presses, with frequent syringing with luke
warm salt and water, and nt a. later period 
in the caut ious use of nitrate of silver. 
Bergmeiste r recommends the insuffiatiou 
of the flowers of su lphur. 

Tuberculous Ulceration of the conjunc
tiva, t he cornea being unaffected , is a rare 
affection described by Ratt ler as occurring 
in the latter stages of genera l tuberculosil'i. 

Granular Lids ( T raclwma) is a condition 
which has been referred to in the preced
ing pages, and which consi:..:.ts of a rough, 
villous, granu lar ~tate of the pa1pebral 

Granuladids. (jo!'ats.) conj unct iva, keeping up a chronic muco-
purulent dischnrge, causing much pain. 

and inducing, by fri ction, a '\'"ascular and hazy cond ition of the cornea. 
There are two conditions to which the name of g ranular lids is common!!· 
applied, one consisti ng merely in a hypertrophied ::::tate of the papill ~. and 
the other in the <le\'elopment of true or vesicular yranulation.s, which arc by 
some authors regarded as new formations, the rc~ul t of inflammatory action, 
and by others as enlargements of the closed lymphatic follicle::;. These 
vesicular g ranulations appear as little round bodies, like the g rains of boiled 
sago, often occu r epidemicall y, and are transmir-:sib le by contag ion. 

Sym.ptom .. ':1.- Ileat and a r-:cnsation as of sand in the eye1 with r-: light photo
phobia, and enough discharge of muco-pus to g lu e together the eyelid:; during 
the night. The caruucle and tarsal marg ins of the lids are reddened, and 
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the upper lid i:3 thickened and droops o\·er the eye. The cornea hecomes 
nebulous, unc,·cn, an<l extremely vascular (T1·aclwmatous Pwm1M), and 
ulceration :;ometimcs occur::; . The palpebral conjunctiva may e\·entunlly 
undergo coutrac·tion, causing Enfropion and Distichi101iJJ. 

Tre(Jtment.-1 n :<ome cases, counter-irritation to the oulsidf' of the lido, as 
hy the application of the tincture of iodine, with the u::e of tonic . ..:, will be 
:-:ufficient. In other casco it may be nece::.::ary to apply a:-:tringent:3 or c•a.us
tics to the granulations themselves. Various article:< are emplo.red for this 
purpo:-:e, :such as a 1<olution of nitrate of silver, gr. ,·-xx to f,5j 1 Lawson) the 
"frqJi.'1 miligatu.'J," or nitrate of siker in sub::tance diluted by fusin~ with it 
nitrate of pota,.sium (\Yell;,;), the undiluted Liquor Potas.'lre (Dixon), or, which 
is a farnrite in this country, the bllle-l!lone or cr~·stallizcd sulphate of copper. 
The:-le applications may he repeated at intervals of two or three day:-<, the 
precaution being taken, if nitrate of sih-er be u:;:cd, to neutralize it at once 
by the injection of ::.alt and water. The powdered aretale of {Pad is 
another remedy which i:') occasionally useful, as is the .'{ulplwtc of quinirl, 
du,.te<l into the eye in the way recommended by Bader. \\rolfo, of Gln::igow, 
n•cummc1Hls scarification of the conjunctival c11l-dc-.~ar, and the application 
of the !'iyrup of tannin (5ij-f:~j) . Cw·bolic acid i:S favortthl.v i-pokcn of by 
Chisolm, a8 arc chlo1·ine walPI' and the glycerale of tmrni11, hy the younger 
~iC'hel, and iodo.fol'm, by Hayer. If the cornea be ulcerated, iu,.tillations of' 
ati-opia should he practised, and, in any case, advantage may he deri\·ed 
frnm the use of a compre:>:.~ing bandage. Rtoke:;, of Dublin, has ~ug~e~ted 
the use of delicate i\·ory plates, applied within and without the lid, and held 
together by a ~pring or screw, so as to maintain constant pn: ... sure upon the 
granulations. Inoculation, with the matter from a case of purulent ophthal-

:~i~~~1~~1~~~1c:~~~ci;~:f13I~~~e~·~j)li;~~~ Fw. ~;~9 . 
Lawson, and other:::.. Syndectomy or 
Peritomy, whi£:h ii:; an operation con
sisting in the excision ofa very na1Tow 
band of conjunctiva and subcoujunc
tival tissue from around the cornea, 
mny be practised in cases of pannus 
wh ich persist after the re lief of gran
ular lids. This operation, which was 
introduced by Furnari in 1862, is 
n11-'0 recommended by Law::.on, as a 
preliminary to purulfnt inoculation. 
Cantlwplast,~. or ~litting up the outer 
canthus, and i:-titching together the 
skin and mucous membrane above and 
below so as to pre\·ent readhesion, is 
recommended in thc:-ecases by Althof, 
Noyes1 C. R. Agnew, and others. 

Pterygium.-This i~ :l peculiar, Pterygium. (S~i,;LLw~1.; vo~ C11.R1os.) 

flc::.hy growth, con:;isting of a hypertrophy_ of the con:iunctn·a ancl suhcon
junctivul ti:-:-;uc, which is most common . ill w~rm clumtte?. One .or both 
eyes may be affected, the growth almost mvariably ~ccu1~ymg the m~rnr or 
na~al part of the eye, arisin~ by a fan-shaped expans10n from the scm1\unar 
fold and lachrymal carunclc, and converging as it ap1?roa_chc$ ~l~e corn.ea, 
the centre of which it rarely pa::;:o;es. The treatment eoni:;1::;ts m e1·?1~wn,_ wl.uch 
i~ performed by seizing the pterygium with too~lrnd forceps, ra1.."'mg 1t from 
the 8Urfoce of the eye, nnd ~haYing it off from its corneal attachment, then 
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turning it backwards and carefully dissecting it from itR ba:-:e; the growth 
is apt to recur, to prevent which the seat of attachment may be touched 
every two or three days with a crystal of blue-stone. Another operation, 
cal led lranspla11tation, consi:;ts in dividing the corneal attachment, turning 
the pterygium back, and fixing its free extremity in an inchdon in the lower 
part of the conjunctiva, by means of a fine suture; or the growth may be 
removed by means of a ligature threaded upon two needle:o:, and introduced 
as seen in Fig. 339. 'Vhen the needles are cut off, the ptcrygium is trans
fi xed by three ligaturcs1 b.•: the tightening of which it is effectually st rangu
lated. According to Dr. Dabney, the growth of a pterygium may be checked 
by the local use of ergot. 

Lupus of the Conjunctiva is usually secondary to a ~imilar condition of 
the neighboring skin, but, according to ~att l c r, may occur as a 1)rimary 
affectio11. The treatment consists in repeated cauterization with t he solid 
nitrate of silver, and the application of the ointment of the yellow oxide of 
mercury1 suitable constitutional remedies being at t he same time admini~· 
tered 1 as in cnscs of lupus occurring in other parts. 

Psoriasis and Pityriasis of the conjunctiva are described by Terrier and 
Blazy respectively. 

Tumors of various kinds grow from the conjunctiva, and may be readily 
excised with toothed forceps and delicate scissorll, curved upon the flat. 
F or serous cysts occu rring in this rngion, it is suffic ient to cut away the 
anterior wall of the cyst, and then touch the part with a pointed stick of 
nitrate of silver. 

D1sEMff · OF ConNEA, 8cLEROTIC, AND C n ,rARY BonY. 

Keratitis (Comeilis, Inflammation of the Cornea).-Essentially a disease 

FIO. 340. 
of malnutrition, most common in 
children, sometimes arising from 
injury, but often from no obvious 
cause. Both eyes are usually con· 
secutively affected, the course of 
the disea::e extending from six 
months to two yc:ms. The S!flllp· 
toms are pin kn es~ (not the redness 
of conjunctivitis) in the ciliary re· 
g ion (see page 675), with haziness 
of the cornea, dimness of vision, 
photophobia, lachrymatiou, pain, 
and a sensation of dust in the eye, 
with (in the stage of repair) a red 
appearance of the cornea due to 
its increased vascularitv, the re· 
sulting condition of Pmimts some· 
times involving almost the whole 
cornea. In favorable cases this 
increased vascularity gradually 
fades away, and the part resumes 

P annus. UoNas.) its normal appearance, but in other 
cnses corneal ulcers are developed 

and 1:etarcl recovery. Perman~nt though slight dimness of vision generally 
reruams, due to n. general hazmess of the cornea , or to the formation of a 
Nebulci in the pupillary region. 
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Treutment.-I11ter1wlly, attention to the digesti,·e functions, with the ad
mini:;tration of tonics, such as iron and quinia, and of opium or belladonna, 
if there be much pain and photophobia. Locally, the use of sedatives, pm·
ticularly belladonna or atropia, with counter-irritation by means of iodine 
or the solid 8tick of nitrate of silver to the brow and upper lid, the eyes 
being l'rotected from light by a shade or dark-colored glnsses. Dr. Bull, of 
New 1 ork, recommends the use of iodoform, both intema1ly and as a topi
cal application. Oppenheimer employs instillations of iced water. 

Chronic Interstitial Keratitis is a frequent manifestation of hereditary 
Byphilis (seep. -!68) . Hutchinson recommends the cautious use of mercury, 
applied by inunction behind the ear. Attention to the digestive functions, 
and the administration of tonics, are also necessary. Bader recommends 
the use of crotou chloral hydrate in doses of gr. v-x, three times a. day. 

Strumous Keratitis, in its course and symptoms, resembles the simple 
form of the affection alrendy described; the photophobia and lachrymation 
nre more marked, and corneal ulceration is apt to occur. The treatment con
si:its in the administration of cod-liver oil and the syrup of the iodide of 
iron, and in improving the hygienic surroundings of the patient. 

Phlyctenular Keratitis.-Closcly allied with the preceding, is this nffec
tioo, which is also known as Phlyclenulai" or Scrofulous Ophthalmirt, and as 
He17Jes Cornere; it frequently accornpaniesphlyctenulw· conJmzctivitis (p. 66.)). 
Tbis disease, which occurs in quite young children, is attended with intense 
photophobia and spai::ms of the orbicularis palpebrarum (blepharospas1n), 
which often renders the induction of anresthe:sia. necessary before a satisfac
tory examination can be ma.de. The affection receives it::; name from the 
exi~tencc, usually near the corneal margin, of phlyctcnular or herpetic vesi
clelS, which bur::;t, leaving superficial but slowly healing ulcers. The ll"ectt
ment is essentially that of kera.titis in general; if, as often happens, there is 
eczema of the lids, advantage may be derived from the use of borax lotions. 
The admiuistrn.tion of arsenic is recommended by \ Velis, in some cases, as is 
calomcl insufHation, when the disease has become chronic. Power spenks 
favorably of the internal administration of belladonaa. A solution of sulphate 
of eserine (gr. ij to f,5j) is recommended by H. ·w. 'Yilliams as a local appli
cation . The affection is apt to recur, and frequently produces permanent 
opacity or even perforation of the cornea. For the accompaayin~ blepharo
spasm, C. R. Agnew and Comwell recommend forcible separation of the 
eyelids, and exposure of the eye to the air. 

Suppurative Keratitis.-This affection may be excited by traumatic 
causes, or may be :.:econdary to other inflammatory diseases of the eye. Sup
purativc keratitis is, as its name implies, attended with the formation of pus 
between the layer:- of the cornea, in one part only, or throughout its struc
ture. The resulting Absccl'S of the Co1·~iea usually hl~rsts exteriorlr1 le~Lving 
an unhealthy-looking ulcer; but occas1onally opens mto the au tenor cham
ber of the eye, giving rise to the condition k_nown a~ Hypopyon. A ::;mall 
a~ce~::i at the lower part of the cornea, from its fancied resemblance to the 
lunula of the thumb-nnil, is cal led Ony:c. The treatment consists in the use 
of tonics and anodynes, with good food and stimulant."3 if necessary. Locally, 
afropia should be freely used, with a compressin.fJ banda_qe, or, in cnses unat
tended with pain or intolerance of light (the non-inflammatory form of 
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Wells), warm chamoniile fomentations. ParacenteJti., of the cornea may be 
performed once or oftener, serving to relie\·e intra-ocular ten~ion, and. t~ 
evacuate the pus if hypopyon be present. If the abscess be central, an in· 
deat01ny should be performed opposite a clear portion of the cornea. 

Paracentesis Cornere is performed by puncturing the cornea near its 
lower margin with a broad needle held ffatwise, the point being kept well 
forward, so as to avoid wounding the lens; by rotating the needle slightly 
on its long axis, the opening is rendered patulous, allowing the slow e:-:cape 

of the aqueous humor and of 
F10. 341. :rny pus that may be pre::;ent. 

The operation is completed by 
restoring the needle to its origi
nal position, and quickly with
drawing it. This little opera
tion is usually facilitated by 
separating the lids with a :;top 
speculum1 and ~tcadying the 
eye with suitable fixation for
cep:;. An::c:-thesin may be em
ployed if dc,;irnblc. 

Ulcers of the Cornea.-These 
may result from various forms 

t ERicHsKN.) of conjuncti,·iti.s and kcratitis1 
or may apparently oriµ'inate pri

marily, as the result of depraved health and malnutrition. Several varie
ties of corneal ulcer are described by systematic writers, as the superficial 
and cleep1 the transparent and nebulous, the sloughing, and the crcsccntic or 
chiselled ulcer. These names sufficiently explain themselves. The deep and 
sloughing ulcers are apt to lead to perforation, previous to the occurrence of 
which, the membrane of Dcscemet1 with, according to Stellwag, the poete
rior 1:1.yer of the comea, may bulge forwards through the site of the ulcer, 
forming a transparent vesicle which is called ]{eratocele or Hernia of the 
Cornea . During the stage of i·epair, in any case of corneal ulcer, enlarged 
vesse)!'i may be seen mnning from the margin to the ulcerated surface i 
should these vcs.:3el8 remain permanently after cicatrization, the condition 
usually known as chronic 1xtsc1tlar ·ulcer results. 

T,.eatment.-The treatment of ulcers of the cornea usually requires the 
admini~tration of tonics and good food, with attention to the digesti\·e func
tions. Locally, soothing applications are commonly indicated, ~uch as 
lotions of bellrulonna or poppy-heads, the instillation of atropia or eserine, 
hypodermic injections of morphia, etc, Hayer recommcnd8 the employment 
of iodoform. It is only in chronic cases that stimulating applications are 
ever proper, and even in these they should be used with caution. Syndec
tom.y (i::ee page 667 ) has been occasionnlly employed with advantage in the 
treatment of the crcscentic ulcer, which is a very intractable form of the 

~~~~t~~~-ratfo<~·a:i~~~1~~fs b~0~!~-~:1~~~Jt(~h;~u~r1e til~~ ~:s:: ~; ~l1~u~fci:r~ ~-~~:~·~ 
ever perforation is threatened, a compressing bandage being subsequently 
app1ied. If the intra-ocular tension be very great, iridectomy may be pref~ 
erable. During the stage of repair, the patient should be encouraged to 
take exercise in the open air, and, if the part fall into the condition of the 
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chronic vascular ulcer, a compressing bandage and a seton in the temporal 
region will often prove of sen· ice. 

Fistula of the Cornea may re::;ult from a wound, or from the imperfect 
healing of a perforating ulcer. The treatment consists in the application of 
n compre:-:1' ing bandage, in touching the edges of the fistulous orifice with 
nitrate of silver, or, if these fail, in the performance of an iridcctomy. Some
time:; the fii-.tulous condition is maintained bv the irritation caused bv a 
wounded lens, which should then be remove(!. As a last resort, LawSou 
retommench; paring the edge:; of the fistula, and bringing them together 
with a fine silk :-;ut,urc. The intentional formation of a. corneal fistula is 
recommended (under the name of Keratectomy) in some cases of ophthal
mitis, by Rpencer ·watson. 

Opacities of the Cornea.-Nebula is the s1ightest form of opacity, cou
:-i~tin~ of a mere filmy cloudine~s which may be superficial or interstitial, 
and which commonly results from keratitis or superficial ulceration. Albugo 
0 1· Le11ro11w i:-; a denf'l.C opacity, due to the cicatrization of a deep ulcer, as of 
a ~mall-pox pu:-:tule. 

fla~;;~1a~l~7t~t;~~~; :t ~~l~h;el:~:(~~~f o~::n~n~~111~~f~\~~rc~~~'~t:r::c8~~t1 :~~11~~1;, ~~~t~~ 
turpentine, sulphate or chloride of zinc, iodide of potm:;:iium,:-ul phate ofsodium, 
or common ~alt. _\.weak ointment of the red or p~llo" oxide of men:ury is 
hig-hly ~poken of by " 'ellf'l.. Leucoma, which is m;ually incurable, may re
quire the formation of an artificial pupil opposite a clear portion of the cornea. 
Opacity n·sulting from the injudicious application of preparations of lead to 
an ulcerated comea, may be remedied by ~having off the deposit with n. deli
cate knife, coll\·ex on its cutt ing edge: after the operation, the abraded ~ur
faee shnuld be protected by applying a drop of olive or castor oil , and by the 
ui'e of cold water dre:-::::<ing. The same treatment may be required if calcm·e
OU8 dcyencmtio11 occur in an ord inary leucoma. In order to obv iate the de
fonnity caused by opacities of the comea, \Vecker, C . .B. Tnylor, Levis, of this 
city, and others, recommend that the opaque spots should be tinted with 
various coloring matters, as in the familiar operation of tattooing. Power, 
Gradeuigo, ~choelcr, and others, go further, and having removed the opaque 
portion, tran:-plant a segment of a rabbit's or dog's cornea to supply the de
ficiency. These opemtions have occasionally been followed by irido-cyclitis, 
and should not be re~ortecl to, therefore, without due caution. 8ellerbeck 
nnd \Volfo have ::.urce:-.sfully transplanted portions of the cornea from the 
ext irpntecl eyes of other pntients. 

Conical Cornea.-The cornea retains its transparency, but 115.sume:s a. 
conical form, the apex of the projection being commonly central. Vision is 
interfered with by the development of myopia (~hort·sighteclnc::s) nnd a::;tig
mulism, the latter being n. general term for want of symmetry in the state of 
refra('tion of different meridians of the eye. In slight cases, vi:-ion may be 
nidecl hy the u~e of conca\·e glat':<C::::, with a diapluagm containing a circular 
or ~Jit.~haped perforation, but in most instances nu iriclodesis shou ld be per
formed, or, if there he much intraoc:ular tension, a small upward iridcctomy. 
Another plan, ::-ug~c::;ted by Yon Graefe, is the formation of an ulcer on the 
apex of the protrn~ion, by cutting off a small superficial Hap and subse4uent.ly 
cauterizi ng the :iU l'facc. The cont raction which accompanies the cicatriza
tion of the uker dimini~he~ the con icity of tbe corncn. Bader and Nunue
ley have modified Yon Graefe'::; operatio·n by cutting off the flap and bringing 
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the edges of the wound together with delicate suture.;;;. Chisolm punctures 
the cornea with a needle heated to redness. 

Kerato-globus, Hydrophtha!mia, or Buphthalmos, is an atfoction analo
gous to the preceding, consisting in a uniform, spherical bulging of the 
whole cornea. If the disease be rapidly increasing, a large iridectomy may 
be performed, while if vision be lost, and the protrusion prevent the closure 
of the eyelids, excision may be indicated. 

Staphyloma.-When perforation follows an ulceration of the cornea, the 
iris commonly fulls forwards. If the corneal aperture be very small , no 
protrusion may occur, the iris merely adhering to the inner corneal surface 
(anteriot synechia); under other circumstan ces prolapi::e of the iris takes 
pl:lce, the protrusion increases by the distention produced by the pressure of 
the accumulating aqueous humor, adhesion to the margin of the ulcer fol
lows, and the surface assumes a cicatricial character. The portion of cornea 
jmmediately surrouuding the protrusion also yield:;, aud a cli ~ fi guring projec
tion of the front of the eye results, which is called staphyloma. ' arious 
forms of staphy1oma are described by systematic writers as staphyloma of 
the fris, partial or complete staphyloma of the comea, an<l staphyloma mce
m.oswn (in which perforation occurs at several points) ; again , surgeons speak 
of cilial'y 11Utphyloma, or antuio1'1 staphyloma of the sclerotic-this condition 
consisting of a series of bulgings of the weakened sclerotic (through which 
the dark hue of the ciliary body is perceptible), and re.!:iulting from injury 
of the part, or from chronic irido-choroiditis. w ·hen the staphyloma entirely 
surrounds the cornea, it is said to be annulm" 

1. Staphyloma of the Iris.-Prolapse of the iris may sometimes be pre
vented. If the threatened pel'foration be central, the pupil should be dilated 
with atropia so as to keep the iris out of the way, while, on the other hand, 
if the ulcer be marginal, the Calabm· bean should be used to contract the 
pupil. The alternate use of these substances may also prove useful in 

breaking up an anterior synechia. If prolapse of 
l! .. ro. 342. the iris have actually occurred, an attempt may be 

made to replace the protrusion with a delicate probe, 
aided by the instillation of atropia. If this fail, the 
prolapsed iris should be punctured, so as to let it 
collapse, a compressing bandage being then applied; 
or the prolapsed or staphylomatous iris may be punc
tured, and then excised close to the cornea with 
curved scissors, a compre::;sing bandage being used 
as before. Finally, if the prolapse or 8taphyloma be 

Prolap>e of ihe iri.l>. extensive, a large iridectomy may be performed in 
(~hLL11R.) au opposite direction, this operation diminishing the 

. . intraocular tension, and thus les..,.en ing or at least pre-
yentmg the mcrease of the projection, while it also affords nu artificial pupil 
~f that sl~ 0tdd be required. Another plan of treating prolapsed iris consists 
m touchmg the protru~ling portion with a pointed stick of nitrnte of sil ver, 
as recommended by Dixon. 

~ Partial Staphyloma of the Cornea.-This may be considered as an 
ag?mvated degree of Staphyloma of the Iris. Th0 tteatment consists in 

1 Posterior staphyloma is a projection of the posterior half of the eye, met with in 
severecnscsof myopia. 
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~he formation of an a1"tificial pupil, opposite a healthy part of the cornea, by 
trtdectomy . 

. 3. Complete St_aphyloma of the Cornea signifies a staphylomatous con
d1t1on of the entire comeal surface. Its occurrence may be sometimes 
prevented by an early removal of 
the lens, either immediately after F10. 343. 
the sloughing of the cornea, or at 
a later period-when the opera
tion may be performed as directed 
by Bowman, by the use of a 
broad needle to break up the 
lens, nn<l a curettc to favor the 
evacuation of any part that is dif
fluenl. Fully formed, complete 
staphyloma may be t reated by 
ab.~cission, the seton, sltangula
tion, or excision of the eye. 

(1.) Abscission may be per
formed by either Beer's, &m·
pa's, Oritchett's, or Cm·ter's me
thod. The first consists in trans
fixin~ the staphyloma with a 
Beers kmfe (Fig. 343), at the Abscission or staphyloma. (STll:l.l.WAG YON CARION.) 

junction of the upper and mid-
dle th irds, and cutting downwards. The remaining bridge of tissue is 
then divided with scissors, and the broad wound left to heal by granulation. 

&arpa's plan differs from the above, in that a flap is formed from the 
upper part of the staphyloma and laid down over the wound. 

Oritcliett's method consists in passing four or five curved needles, armed 
with silk, across the base of the staphylorna, and then remo\•iug an ellipt ical 

Fro. 344. 

Critchctt'soperationforstaphyloma. (LA\'l'SON.) 

segment with probe·pointed scissors introduced through a puncture made 
with a Beer's knife. The operation is completed by carefully tying the 
sutures, when a linear wound results (Fig. 344). 

Carter's plan is to unite the Tecti muscles by catgut sutures, and then close 
the wound superficially by stitches passed through the conjunctiva only. 

(2.) A seton may be formed through the base of the staphyloma, as recom· 
mended by Von Graefe, the thread being removed in the course of tweuty-

43 
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four or forty-eight hours. Suppurntive ?horoiditis e_usu~s, w~ich in~u~cs 
shrinking and atrophy of the globe, allowmg the appltcntion of nn art1fic1al 
eye. "Tecker employs a thread of carbolized catgut. 

(3.) The staphyloma may be strangulated, in part or wholly, by Borelli's 
method1 which consists in trans£xing the inomiuence with two needles, in
troduced at right angles to each other, and throwing nrouncl them a fine 
ligature, as in operating for nrevus. . . . . 

( 4.) Excision of the eye (the mode of performmg which will .be descnbed 
hereafter) is pnrticuhuly indicated in any case of staphyloma Ill which the 
deep portions of the eye are believed to be diseased. 

4. Ciliary Staphyloma, when resulting from irido-choroiditis, may be oc
casionally arrested in its early stages by iridectomy, but when caused by a 
ruptu re of the sclerotic, is probably incurable. If, in such a cnse, vision be 
entirely lost, mid the staphylomatous globe a source of irritation, excision 
may be properly resorted to. 

Sclerotitis and Cyclitis (I11jla111111ation of the &/erotic ancl Oiliary Body).
These affections constantly coexist, and are usually secondary to inflamma
tion of the iris or choroid, though they may occur primarily, as the result of 
traumatic causes. Systematic writers recognize two varieties of cyclitis, 
the serous and suppurativ~the latter being the graver form of the affection. 

Symptoms.-There are pain and tenderness in the cilinry region, with 
photophobia and Jachrymation, impairment of vision, increased intra-ocular 
tension, sub-conjunctival injection (constituting a distinct pink zone 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 nqueous humor, and, in the worst cases, hypopyon. Sclero
titis and cyclitis, in their milder forms, are often seen in rheumatic subjects, 
constituting what was formerly called Rheumatic Ophlhabnia, and under 
this head belongs anatomically the eye affection observed in cases of gonot
rlu:eal rheumatism, (see page 441 ). 

Treatment.-If the pain be very great, a few leeches may be appl ied to the 
temple, fo llowed by watm. fomentations and the administration of opiwn. 
The state of the primw v-iw should be attended to, and the strength of the 
patient maintained by means of 11:utritiotts food, and stirnulants if necessary. 
Qtiinia may usually be given with advantage, together with the iodide of 
potassium, nnd the oil of turpentine (in clrachm doses) if the iris be much in
volved. Copaiba is recommended by A. R. Hn.11. In a very urgent case it 
may be proper to administer mercury, either by inunction, or internally in 
combination with opium. Frequent instillations of atropia should be prac
tised throughout the course of the disease. Iridectomy may occasionally 
proYe beneficial at an early stage of the affection, while, in cases resulting 
from injury, excision of the globe should be resorted to without hesitation, if 
the other eye be threatened with sympathetic implication. 

Episcleritis is the name given to a small, dusky·recl, sub·conjunctival 
swelling, which usually appears on the temporal side of the cornea, and 
sometimes cau~es a good deal of irritation and pain, running a very chronic 
course, and being prone to recur. The treatment consists in subduing irrita
tion by the use of atropia, and then employing weak collyria. of the chloride 
or sulphate of zioc. Power recommends the internal administration of a 
combination of aconite, colchicum, and camphor, while ' Vecker employs 
iodide of potassium, and hypodermic injections of pilocarpine. Seely, of 
Cincinnati, advocates the local use of eserine. 
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Tumors of the Sclerotic.-Knapp has recorded a remarkable case of 
intra-ocular enchoudroma, originating from the inner layers of the sclerotic. 
The growth was removed by Chisolm, of Maryland, and ten days after
wards the common carotid artery was tied for secondary hemorrhage, the 
patient dying from tetanus three days subsequently. 

Ossification of the Ciliary Body has been observed by Haynes Walton, 
and by Lundy, of Michigan. 

DISEASES OF THE IRIS. 

Iritis, or Inflammation of the Iris, may be a primary or a secondary affec
tion. Primary frilis may be clue to some systemic disease, such as syphilis 
or rheumatism, or may result from exposure to cold, from injuries, etc. 
When secondarily invol'_' ing the ciliary body or choroid, it receives the 
name of Il'ido-cyclitis or Irido-cho1·oiditis. Secondm·y iritis is caused by the 
extension of inflammation from neighbo1·ing structures, as the cornear 
choroid,1 etc. DHforent classifications of iritis are adopted by authors, the 
best perhaps being that of 'Velis, who speaks of the Simple, Serous, Paren
chymatous, and Syphilitic varieties. 

Symptoms.-The following symptoms are common to all forms of iritis: 
(1.) :l\farked sub-conjunclival injection, giving rise to the characteristic ciliary 
zone, which is easily recognized by its pink color, its deep, snb-coujunctival 
character, and the radiating course of the enlarged vessels. It is often 
accompanied by general suffusion of the conjunctiva, and sometimes by 
chemosis. (2.) A contracted and sluggish 
state of t11e pupil, which, owing to the forma- Fw. 345. 
tiou of adhesions between the iris and capsule 
of the lens (synechia posterior), assumes, when 
acted upon by atropia, au irregular and dis
torted outline. If the syncchia be complete, 
the pupil is not at all dilatable, and sooo 
becomes occluded by inflarnmat01·y lymph. 
In serous iritis, however, the pupil is often 
abnormally dilated. (3.) The iris loses hs Iri1is: showingsub.conjunc1ival injcc
natural lustre, and becomes discolored; its tion forming the: ciliary ~one. (Puuue. 

striated appearance is obscured, owing to in-
flammatory swelling; its vessels may become enlarged and varicose; while 
beads of lymph may perhaps be detected upon its surface. The change of 
color is even greater n.pparently than in reality, owing to the state of the 
aqueous humor, which is often turbid from the admixture of flocculent lymph 
or pus. This may accumulate in such quantities as to form a hypopyon. 

~~; h~:i~;: ~u~~1:~ 1~~,~:·~I~a~~s t~; ~~~=~~~e~:C0~f.~~~li~Ts, ~\~h~~h :a~~ 
the accommodation of the eye, and often causes turbidity of the vitreous 

~g~:7~~~es,(~2rtfc~{~rt ~f0~11: s~t~i}fil~e:;~y~pt~: aife:~~!~' i :1~~:1f~o~~ 
or altogether absent. The pain is deeply seated in the eyeball, and often 
extends to the forehead, temple, and nose, assuming a neuralgic character, 
and being worst at night. Tenderness in the ciliary region indicates the 
presence of cycli t is. (6.) Photophobia and lachrymation are not usually very 
intense-much less so, indeed, than in many cases of keratitis. 

Simple or Idiopatkic iritis presents the symptoms above described in a mild, 

1 Ilence some systemlltic writers describe choroido-iritis separately from irido-eho
roiditia. 
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and Parenchymatous iritis in a severe, form, the latter variety being that in 
which suppuration chiefly occurs, leading sometimes to perforation of the 
cornea and permanent loss of sight. Serous iritis is especially characterized 
by the absence of lymphy deposits, and by an increase in the amount of 
aqueous humor, leading to augmented intra-ocular tension and consequent 
dilatation of the pupil. Serous iritis often accompanies choroiditis and reti
nitis, and is the form sometimes assumed by Sympathetic Ophthabnia; it is 
also seen in connection with hereditary syphilis. The so-called Rheumatic 
iritis belongs to one or other of the abo\'C varieties, and is often mssociated 
with sclerotitis in cases of gonorrhooal rheumatism (pp . ..J..il, 674). The true 
Syphilitic iritis belongs to the parenchymatous variety of' the affection, being 
an accompaniment of tertiary syphilis, and characterized hy a deposit of 
yellow tubercles which are strictly analogous to gummatous tumors (p. 459); 
the Lritis of secondm·y syphilis, on the other hand, is an ordinary iritis, simple, 
serous, or parenchymatous, which is not essentially dependent on syphilitic 
infection (see p. 457). S. l\I. Burnett describes, under the name of spongy 
or fibrinous fritis, a form of the disease characterized by intense pain and 
very rapid and extensive exudation of a fibrinous material, which is sub
sequently absorbed, the absorption beginning at the periphery. 

Any form of il'itis may be met with as a recurrent affection, particularly 
in rheumatic and syphilitic persons. 

'.Trealment.-The use of alropia 1 is unquestionably the most important point 
in the treatment of iritis. A strong solution should be employed (at least 
gr. iv to f.5.i), and this may be applied in very urgent cases, as advised by 
'Veils, at intervals of five minutes, for half an hour, three times a day. The 
advantages ~ained by the use of atropia are the dilatation of the pupil, 
thus prcventmg the occurrence of synechia posterior, the physiological rest 
secured to the iris by paralyzing its circular fibres, and the diminution of 
intra-ocular tension. Even if :idhesious to the capsule of the lens are already 
formed 1 these can often be stretched and even ruptured by the unsparing 
use of atropia. Hypodermic injections of 11w17>hia may be administered to 
relieve pain, and the same remedy may be employed as an antidote in the 

~~::~u~~1ei~i1~f1 :ch~:,~~yu~u~~~~t i~~:~h~r~~1~c:~ b~!!~~i!at~s~fi: ~~·n~~~o;;: 
often serviceable in relieving the intense ciliary neuralgia, and are also of 

~~~i~,1~ ~;~~:~~~Ta .intp;1~~~~~~t~f:~Y~7i~ C~~n;~ui~i~·:y:~·i:;: e~~;1~~1!c1 7;~ ~t: 
latter purpose, and is particularly indicated if the aqueous humor be cloudy, 
or if hypopyon be present. Jfercury is certainly a valuable remedy in those 
cases of iritis in which there is an abundant formation of inflammatory 
lymph, but is by no means so essential as was formerly supposed. It may 
be given internally, in combination with opium, or may be employed by 
inunction. Iodide of potassium and oil of tiupentine are particularly useful 
in cases of syphilitic and rheumatic iritis. Copaiba is recommended by 
l\Iacnamara, Hal1 1 and other Indian surgeons, and the salicylate of sodium 
by Chisolm, of' Baltimore. Finally, iridectom.y may be required, if there be 
extensive and firm adhesions between the iris and capsule of the lens, or if, 
as in some cases of serous iritis, there be a marked increase of intra-ocular 
tens.ion. 

Tumors of the Iris.-If of a cystic nature, the proper remedy is iridectomy, 
the cyst being removed with its seat of attachment. Excision of the entire 

1 As a mydriatic for use in correcting errors of refru.ction, Dr. S. D. llisley prefers 
a tw?-grain solution of the sulphate of duboisia 1 or a two-to six-grain solution ofhoma
tropme hydrobromatc. 
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iris was suggested by Mr. R. B. Carter in a case in which both irides were 
the seat::1 of round-cellecl scucoma, and excision of the growth a1one, by an 
operation analogous to that of iridectomy, has been successfully practised 
by Kipp, of Newark, and other surgeons. Melanotic cancer of the iris de
mands excision of the globe, which is the only mode of treatment offering even 
a hope of benefit. 

Mydriasis (Dilatation of the Pupil) may result from rheumatism a fleeting 
the nerve sheaths, from syphilis, from contusions or other injuries, from irri
tation of the sympathetic, from cerebral disease, or from any disease of the 
eye which produces increased tension of the globe. Paral)'Sis of the ciliary 
muscle often coexists, producing disturbance of' the accommodation. The 
accompanying impairment of vision, if due to mydriasis alone, may be re
lieved by the use of a diaphragm with a pin-hole perforation; while the 
paralysis of accommodation will often yield to the application of a blister 
behind the ear, and the administration of iodide of potassium. In chronic 
cases, a weak solution of Calabar bean may be dropped into the eye. 

Myosis ( Conltaction of the Pupil) may result from excessive use of the 
eyes, as in watchmaking 01· engraving, or may depend upon disease of the 
cervical portion of the spinal cord, the pressure of an aneurism or tumor on 
the cervical sympathetic, etc. Little can usually be <lone in the way of freat
ment, though temporary relief may sometimes be afforded by the instillation 
of atropia. 

0PERATrONS ON TllE Ims. 

Iridectomy. -This operation consists in the excision of a portion of the 
iris. \Vhen done for the relief of intra-ocular tension (as in glaucoma), or as 
a preliminary to extraction of cataract, the section should, as a rule, be made 
upwards; though as the outward section is an easier procedure, this may be 
sometimes preferred by an inexperienced operato1·. The advantage of an up
ward iridectomy is that the lid subsequently covers the seat of operation, thus 

~i~~~oga~~i,;111; t·~7~i~a~{{e ·~~:~·~ft~~~ pd:ta~~!1~~~-ra)~,0~1~i~~~~ a~~f~e~t ~~~:t~: 
iriclectomy is to be performed as a means of making an artificial pupil, a small 
inward section is preferable-the visual line cutting the cornea on the inner 
side of its central point-though, in 
cases of corneal opacity, the surgeon F10. 34G. 
may be forced to make his section at 
any point opposite to which the cor
nea. may happen to be clear. 

Iriclectomy is thus performed: The 
patient being in the recumbent posi- £W 
;~~~t~.:~\c?t~~rs~~;e~~fl~~~~~:t~: t~~ / 
]ids hy mean~ of a Liebreich's, Lance.shaped iridectomy knife. 

Noyes's, or ordinary spring-top spec-
ulu"m (Fig. 344 ), aDd, !:itanding behind ~he p~tient's head! fixes the .eye by 
seizing with firm catch-forceps the conJunctivn. ~nd subj::tcent fascia, at a 
point directly oppo!-:ite to that of the pro1~osed section . A lance-shaped kera· 
tom.e or iridcctoniy knife (Fig. 346)-straight for the outward, but angular 

t Abadie recommends the preliminary hypodermic use of ergotine, as a means of 
preventing intra-ocular hemorrhage. 
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for the upward or inward section-is then to be thrust through the sc1erotic 
at about half a line or a Jine from its junction with the cornea, the handle 
being well depre~sed, so as not to wound the iris or lens, while the blade is 
slowly thrust onwards, until the section is of the desired extent. The knife 
is then cautiously withdrawn, so as to allow the slow escape of the aqueous 
humor, when the jfrst stage of the operation iis completed. The fixation 
forceps are now handed to an assistant, who may rotate the globe a little 

Fro.347. 

Curved iris forceps. 

downwards, and steady it while the surgeon excises a portion of the iris; this 
second stage of the operation is accomplished by introducing curved iris for
ceps (Fig. 347), expanding the blades so as to grnsp the pupillary margin, 
cautiously withdrawing the forceps with the included portion of iris, and 
snipping off the latter close to the wound by one or two cuts with delicate 

curved scis.<;:ors. ·when the object of 
}~10. ~4R. the operation is to reduce intra-ocular 

tension, the iris shou ld be excised close 
up to its ciliary margin. Bornetimes1 

immediately after the withdrawal of 
the knife, the iris pl'Olapses, when it 
may be instantly seized with forceps 
and excised. If the anterior chamber 
be very shallow, it may be safer to sub
stitute, for the lance-shaped instru
ment, the knife used by Von Graefe 
for the modified linear extraction of 
cataract, making a puncture and 
counter-puncture, and then cutting 
outwards as in the operation referred 
to. If the section of the iris cause 
hemorrhage into the anterior cham
ber, the escape of blood may be 
facilitated by carefully introduc'ing a 
curette (Fig. 354, b ), and making 
cautious pressure with the fixation 
forceps. The speculum being re
moved, the lids are gently closed, and 
a compressing bandage applied . This 
is done by covering the closed lids 
with an oval disk of soft linen, spread 

. . . with simple ointment or glycerin to 
prev~nt its adherrn~, fillmg up t~e inequalities of the orbit by carefully 
t~~~~~~ht,~e&~~ 3~t~ ,~~:ob1~ld!~~e~l~~~h:~al:~h:eb~~d1;g!~e F!1~1:h~·i~~~~ 
few days, both eyes should be excluded from the light. 

Il"ldectomy for Astijicial Pupil requires a smaller section, which should be 
made through the c?r!iea-as in this case it is desirable to leave the ciliary 
atta?lunent. ?f th~ 1r~s, so as to ~ut off some of the peripheral mys; the 
portion of ms which is to be excised may be drawn out with forceps, or 
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with a blunt sih·er or platinum Tyrrell's hook. R. B. Carter has mo<lified 
thL'I operation by cutting off a portion of the iris with delicate sci,:;~ors 
cw· eckcr's) introduced into the anterior cham-
ber of the eye, and subsequently with.drawing l<'rn. 349. 
the severed fragment with forceps.~: ~ 

Iridodesis.-This operation was introduced . Trrrcll's hook 

~f a~r~t;tl;~~~~f~J~tpii1 fud~~!:~l o}0o~~~u~1~~1~~~?cal cornea, lnmellar cataract, 
etc. It is performed by making an incision, with a broad needle, at the 
junction of the comea and sclerotic, a loop of fine black silk (Fig. 350, 
A) being laid around the wound 
as soon as the needle is withdrawn. Fro. ~1JO 
An iris hook is then passed tlwough 
the loop, and into the anterior 
chamber, seizing a portion of iris 
11y its pupil1ury margin,and bring
ing it out, when the loop is tight
ened by an R88istnnt drawing with 
forceps upon its free extremities. 6 
The ends of the ligature being cut 
ofl: the eye is bandaged, the loop 
coming away in two or three days, A 
and leaving the iris adherent to the Jridodcsis. (LAwsos.) 
point of incision. If it be only de-
sired to displace or en large the original pupil, the peripheral portion of the 
iris may be seized with canula forceps (Fig. 351), introduced through the 
loop (instead of the hook), the remainder of' the operation being conducted 

FIO. 351. 

Canulaforccps. 

as already described. A double fridodesis (one downwards, and, after 
several days, another made upwards) has been recommended by Bowman 
in cases of conical COl'llC:l. 

Artificial Pupil by Incision (Iridotomy).-This operation may be prac
ti!'led in cases in which the lens is absent (as after cataract extraction), and 
in which the pupil is entirely occluded. It is performed by simply splitting 
the fibres of the iris with a broad needle, the retraction usually affording a 
sufficient pupil. Under other circumstances, a Tyrrell's hook may be intro
duced, and the operation converted into n. small iridectomy. Bowman has 
modified this operntiou by excising a triangular-shaped piece of iris, \Yith 
delicate sciS501-g intt'ocluced through a corneal wound. Iridotomy is also 
emplovcd by Bowman nnd '\Vecker in cases of zonulnr ca.tnract, opacity of 
the cOrucn, etc., the former surgeon employing a kuife blunt at the point 
and back

1 
which is introdu ced behind the iris and made to cut fonvards, 

and the IaLter employ ing a triangular keratome and delicate forceps scissors. 
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'Vecker's operation has also been successfully employed in a number of 
cases by Dr. H. D. Noyes, of New York. 

Corelysis is an operation practisM by Streatfield and Weber, for the 
detachment of adhesions passing between the pup111ary margm of the ms 
and the capsule of the lens. It consists in making, with a broad needle, a 

corneal wound at a convenient point, and then 
Fw. 352. with a spatula-hook (Fig. 352) passed behind 

the adhesion, drawing forwards an<l slowly rup
turing the latter. 

Passat•ant's Operation, for the accomplish
ment of the same object, consists in ma.king a small opening at the edge of 
the cornea, introducing suitable forceps and seizing a. fold of t~e iris in 
close proximity to the synechia; the latter is then torn loose from its attach
ment to the lens, and the forceps disengaged and cautiously withdrawn, 
care being taken to guard against the occurrence of prolapse of the iris. 

Iridodialysis is an operation employed in cases of extensive central 
opacity of the cornea; it consists in tearing loose the ciliary attachment of 
the iris, thus forming a peripheral artificial pupil. 

CATARACT. 

ca3ed ~~a~~~t~~~~i!~~·~r~~ ~~:Jf{{~~l1~~~~ed~~tf1~g~~s~~~sb~et1~~ ~:!~!ht~1:~ 
ticttla1', ca.psular, and ca.psulo-lenticttlar. A col1ection of lymph or blood in 
front of the lens is sometimes called spurious catm·act. Cataracts are clasei
fied according to their mode of origin, as idiopathic, trawnatic, or congcnilali 
according to their color, as black, amber, etc.; and according to the consist
ence of the cataractous lens, as hard or s~ft. Ossification of' the crystalline 
lens has been observed by " Talton, Keyser, and Voorhies, of Memphis. 

Symptoms.-The first symptom of cataract wh ich 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 sigl1t is usually b1?st in a somewhat 
dim light, for the pupil dilates under such circumstances, and allows light 
to penetrate the periphery of the lens, which is usually less opaque than its 
centre. The appearance of a cataractow1 patient differs from that of one 
who is amaurotic: the former has 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 object with some certainty, and, to a moderate extent, he can find his 
way about by himself; there is no involuntary oscillation of the eyeball, nor 
divergent squint, and the pupil reacts normally to the stimulus of light. In 
a case of uncomplicated cataract, the power of distinguishing day from night 
is never lost. In a case of advanced cataract, the opacity can be readily 
recognized by the unaided eye of the surgeon, but in an earlier stage more 
careful examination may be necessary. 

The C'aloptric Test, which was proposed by Sanson, is now, F-ince the intro
d_uctio~ of ~he ophthalmoscope, seldom employed, but is still worthy of men
tion : 1f a lighted candle be moved before a healthy eye, three images of the 
flame will be seen; two e;·ect, formed by reflection from the convex cornea. 
and anterior surface of the lens, and one inverted, from the concave posterior 
surface of the latter. If now the lens be opaque, the inverted image will be 
~vanting, the deeper erect image similarly disappearing when the opacity 
mvolves the capsule, and the corneal image being then alone perceptible. 
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The diagnosis of cataract may be most satisfactorily made by means of 
Oblique Illumination and the Ophthalmoscope. Oblique illumination (Fig. 
173) is practised by placing the patient in n darkened room, and with a 
convex lens, concentrating the 1ight from a suitably-placed Argand lamp 
upon the pupil, pre\'iously dilated with atropia-when any opacities may be 
readily recognized by their whitish-gray color. 'Vhen now the light is re
flected by means of the oplttlialmoscopic mirror into the eye, the opacities 
appear as streaks or spots, which are black from the interference with the 
return of light from the fundus oculi; or if the opacity be of a diffused 
character, the ordinary reel hue of the funclus may be partin11y or com
pletely obscured. 

The most important practical points in the examination of a cataract are 
to determiue-:first, whether it be or be not complicated by the presence of 
some more deeply seated lesion, ancl secondly, whether it be hm·d or soft. In 
a case of uncomplicated cataract, the patient should be able to distinguish the 
light of an ordinary Argand burner at a distance of fifteen or twenty feet. 
Hard cataracts usually occur in persons over fifty years of age, and are 
probably never met with in those under thirty-five. They are commonly of 
a smoky-ash color, and frequently present a regularly striated appearance; 
after extraction they have an amber tint. Soft cataracts are most frequent 
in the young, present a bluish-white appearance, and are irregularly, if at 
all, striated. Congenital cataracts are always soft. 

Treatment.-Various operations are practised for the relief of cataract-

~~s~aJ:~1~a~~: ~lfet~:~,~e~J:~to~·hz:1~~11/~1~~~~!~a~.~~~·~!!rr(:\~;;i~~·o~1:o~f:~~~ 
ract met with in children, and according to Arlt, in connection with a history 
of convulsions, and in which au opaque lamellaor zone intervenes between the 
nucleus and cortical portion, which are both clear) , if the disease be not pro
gressive, an friclodesis may be preferable to any operation upon the lens itself 
(see p. 679 ). Before resorting to any operation for cataract, the surgeon should 
test the sensibility of the retina to light, as unless the patient, when placed 
in a. dark room, is able to recognize the presence and genera l position of the 
flame of a lamp at a distance of fiftePn to twenty feet, the prospect of benefit 
from au operation will be comparatively slight. \Vi th regard to the time for 
operation, it mny be said that con_qenital cataracts should be operated upon 
at an early period, as otherwise a disfigurinp- involuntary habit of oscil lat ion 
of the eyeballs ('11yslagnu1s) is apt to be developed; in other cases it is better, 
as a rule, to wait until the cataract is fully ripe or 11wtm·e, or, in other words, 

~~~~~ht1i1: f~,!~~~:sie:Cf v1~~~e~e~b:~1cJ°b:h~~t o~~r:~dsu~:.0:~b~~1~~~~11~a~t~t~~:~ 
may continue to use the second eye while the proce~s of cure in the first is 
going on . Cld01·ofonn may be administered in any operation except that of 
flap extraction; the patient should lie on a table of convenient height, with 
a good side lig-ht, and with the pupil well dilated by atropin. I shall not 
attempt to clc~cribe all the varieties of operation which have been and are 
practi~ed for the cure of cataract, but shall speak merely of the ordinary ~ap 
operation, the traction method, and that of Von Graefe, the needle operation 
(or that of solution), and the suction method. The first three are adapted 

[?;~~i~~r:sl~£~1~:1~r1 ~~~1!/1':-~,:~b;0~hf:1~atl~~tf~ns ~~~~ f~~cf61~~·~~i~l7si~o~~~l(;1i~ 
the vitreous (where it conStantly gave rise to destructive inflammation), is 
now happily almost totally abandoned, and is mentioned merely as a matter 
of historical interest. 
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0PERA'fIO:SS FOR CATAR.\CT. 

Extraction by Flap Operation.-Iu this operation the m:;e of chl oroform 
is not admissible. The surgeon, if able to use the knife with hi ~ left ns well 
as with his right hand 1 may stand behind the patient's head, no matter 
which eye is to be operated upon; under other circum~tances, he should 
take this position for the right eye only, standing on the patient's left side 
and in front, for an operation on the left eye. The peculiarity of this 

method consists in making a. large 
F10. 353. semicircular flap, invoking half 

the col'llea, and the operation may 
be done either by nu upward or 
downward section , the former being 
usually preferred . The following 
description refers to the operation 
by Uj)Ward section on the 1·ight eye. 
It is usually best to dispense with 
specula in this procedure, the eye 
being fixed by the fingers of the 
surgeon and his assistant; 1 the 
former with his left forefinger 
raises the upper lid, and holds its 
tarsal edge firmly beneath the 
upper border of the orbit, while 
his middle finger is fixed stead ily 

Flap u1raction of cataract. (WBLLs.) on the inner can thus, the assistant 
in the same way depressing the 

lower lid, and fixing the outer canthus; the eye is thus securely held with· 
out injurious compression. If, however, the patient be very restless, the 
surgeo'n may himself fix the eye with forceps, iutrusting the raising of the 
upper lid to his assistant (Fig. 353). 

The surgeon then, standing behind the patient, and holding the triangular 
extraction knife lightly in his right hand, enters its point haJf a line within 
the sclero·comeal junction on the temporal side, at first in the direction of 
the radius of the corneal curve, so as not to split the lamell::c of the cornea, 
but keeping the blade subsequently in a plane parallel to that of the iris. 
The flap is made by simply pushing the blade across the anterior chamber, 
the point of exit being diametrically opposite to that of entran ce ; the pecu· 
liar sha.pe of the blade causes it to constantly fill the wound, and thus pre· 
vents the premature escape of the aqueous humor. If fixation forceps are 
used1 they should be disengaged as soon as the counter·puncture is effected. 
The flap being completed, the eyelids are allowed to close for a few seconds, 
when the surgeon proceeds to the second 2 stage of the operation, the lacera· 
tion of the lens capsule. This is effected by introducing the cystotome 
(Fig. 354, a), the pn.tieut looking downwards, and the upper lid being 
slightly elevated; when the cystotome has reached the inner side of the 

1 Chessbire, of Birmingham, recommends division of the external cnntbus ns a 

f:~~1~~~drfn ~o~~~ac:i.~~~n~~ ~l~:r:;~~~~}:~sa;a~~eb~~~~u;b=1 ~!~~~f injurious pressure 
2 Correnti, of :F'lure ncc, and Spence r Watson recommend that the laceration of 

the capsu le should , in both this and Y on Grnefe's operation, be effected before making 
the flap, by means of a curved cataract needle introduced through the cornea from 
the temporal side. 
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pupil, its point is turned downward:;, and the capsule freely divided as far 
a::; the outer pupillary margin; the instrument is then cautiously withdrawn, 
when the eye1ids nrny again be allowed to close. The third stage of the 
operation coush•t .. in the erncuation of the lens, which is effected by making 
gentle prc.•sure "ith the back of the curette (Fig. 354, b) 
upon the lower lid, while counter-pressure is made with the Frn. 354. 
forefinger upon the upper portion of the eyeball. The curette 
should at first press bnckw::mls, and then backwards and up-
wards, so as to cnuF:e the lens to present itself edgewise at the 
corneal wound. The pressure must be very cautiously made, 
lest rupture of the hyaloid membrane and loss of vitreous 
follow . The operation is now completed, but before applying 
the afteNlressiug the surgeon should again, in a few minutes, 
separate the lids, to make sure that the corneal flap is properly 
adjusted, tllld that no prolapse of the iris has occurred. The 
after-treatment consists in closing the eye with a single strip 
of isinglass plaster, and applying a compreMing bandage (see 
p. 678) to both eyes. The patient should be confined to bed 
for three or four days. D1·. H. W. Williams (Boston Oily 
Hospital Reports, 1870, p. 378) recommends the insertion of a 
delicate suture in the centre of the wound after the operation 
of flap extraction ; his statistics do not, however1 show any 
particular gain by the proceeding-102 cases with sutm:e 
having given 85 successes, 8 partial successes, and 9 failures, 
while 104 cases without suture gr1se 87 successes, 7 partial 
successes, and 10 failures. If nll goes well, the eye should 
not as a rule be opened until the end of a week, though the 
external dressing may be renewed once or even twice a day. 
Should, however, the occurrence of any unfa,·orable symptom, 
such as great pain, swel ling. or muco·purulent discharge, lead 
the surgeon to fear that the case is not progressing satisfac. 
torily, the lids shou ld be gently separated and the eye in· 

~!~~t~f. t~~r~~l:~u~~~t r~~o;nf~~~ 1:/11d t;1~1~r~!~~ia~~at~·~a~~~~~li~ 
resorted to. 

The chief complications which may arise during the opera
tion are as follows: (1) the iris may fall in front of the knife 
-to be l"emed ied by gently disentangling the point of the 
instrument, nnd by making cautious pressure through the 
cornea; if this fail, the section may be completed, the result· 
ing iridectomy not being of any particular disadvantage; (2) 
the corneal wound may be too small-to be remedied by 
cautiously enlarging it with blunt-pointed knife or scissors j a. Cys101ome. 
(3) the lens may drop down into a fluid vitreous-the lens o. Cureue. 

must be instantly extracted with a suitable spoon or hook, 

:~1~e ~-e~~~;l~~d~i;~~~~r:~~~r~~l~~~~e ~~of:.1~0Jf ~~~>~;.t~~: \~1~~~ i~aln~c;~~i;, 
or b)' softly rubbiug the lids in a circula1· directiou i if this foil, the pro
lapse should be seized with forceps and excised; (5) portions of' the cortical 
matter of the lens may be detached during its exit-these should, if possible, 
be r moved by very gently rubbing the eyelids inn circular direction, so as 
to bring the frngrnents into the anterior chamber, whence they ?lay be re· 
moved with a scoop or spoon. If, from its transpnrcncy, the cortical matter 
at first esca.pc ob:::ervation, subsequently swelling and producing irritntion1 

atropiu must be freely used; it may even be nece.s.•mry to make a small 
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corneal incision, facilitating the escape of the remaining lens substance by 
me.ans of the curette or suction apparatus (seep. 686). 

The escape ofa considerable quantity (more than one-third) of the vitreous 
humor is usually followed by loss of the eye, and an equally bad result 
attends deep intra-ocular hemorrhage, which may occur during the opera
tion, or some hours subsequently. Failure after flap extraction may occur 
from these causes, or from inflammation attacking the cornea or iris, or even 
the whole globe; the treatment of these accidents must be conducted upon 
general principles-the application of a few leeches to the temples, and the 
free use of atropia, are to be recommended during the early stages, followed 
by warmth and moisture, and the compressing bandage, if suppuration occur. 

Traction Method.-In this operation (which originated with Von Graefe 
and has been modified by Waldau, Critchett, and others), chloroform may 
be employed, and the eyelids may be held apart with the stop-speculum. 
The surgeon, standing behind the patient, fixes the eye with forceps, and 

makes with au iridectomy knife, or a Graefe's linear 
Fm. 355. extraction-knife, an incision in the upper part of the 

l 1 
sclcro-corneal junction, involving one-thfrd of the 

l 
corneal cirnumference; the fixation forceps are then 
iutrustecl to an assistant, and the surgeon, cautiously 
introducing delicate iris forceps, makes a. broad iri-

~~~t~~Zs ~= tfi~:i:~1;t1a1~:~:te~~;ithTt~1: ~~;ts~~:m~~ 
Trac1ion spoons. 3~g):~~.!~~~~~~'~ft1~:ab~nrb~J ~:~~~c~1~·i;;:: :s~~~"~~~i 

allows it to slip easily between the lens and the pos
terior capsule, and then catches the lower edge of the lens and holds it 
firmly as it is withdrawn. Care must be taken in the introduction of the 
spoon, not to push the lens before it, and not to rupture the hyaloicl mem
brane, which would allow loss of vitreous. 

Von Graefe1s Method of Modified Linear Extraction, with its lamented 
n:uthor's Jat~st modifications, may, probably, be considered the best opera
tion yet devised for extraction of cataract. The peculiarities of this method 
are that the i~1cisi.on is through the sclerotic, and does not form a flap,1 and 
that no traction mstrument is employed. The following description and 

:~~1~~~~i~~ bveo~~~c~~tft.a"~rt~k=~r~e0o~ o~:~~et~1~e ~xt;:.:,:~ep~~f;~!~~ :tti: 
anter10r chamber with a narrow knife, represented at Fig. 356 in its actual 

FIG. 356. 

siz~, by an incision A B ( 4J--·U lines long) through the sclerotic, at the 
pomt A (Fig. 357 ), half a line external to the margin of the cornea, and 
two-thirds of a line below the level of its uppermost summit. The point of 
the knife is, in order to enlarge the internal corneal incision, in the first 

1 Tbe inc ision is usually said to be linear (whence the name of the operation), but 
this distinction is not mathematically correct, the section in this method no more 
correspond.ing to the geometrician's de~nition of a line than does ~hat of the ordinary 
flap operation. The curvo in Graef e's incision is that of the eye itself. 
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instance, directed, not to the point of counter-puncture B, but to about the 
point C. After the knife has been entered fully three lines into the anterior 
chnmber, its handle is depressed, counter-puucturation at B effected, the 
knife-edge directed abruptly forwards, and the section completed. In Fig. 
3-57a, the uppermost undotted line shows the direction of the incision. 1 The 
next steps of the operation arc the same as in the traction method, consist
ing in au iridectoruy and the laceration of the anterior capsule.2 To remove 
the Jen~, a spoon of' vulcanite or tortoise-shell is employed, not being used 
as a traction instrument, but simply to exercise pre.5sure from without. The 
convex back of the instrument is applied to the lower border of the cornea, 
when, by using a little pressure, the wound at its upper part begins to gape. 
Then the spoon is given a slight turn (so that its 
upper bordel' buries itself a little in the outer I?rn. 357. Fro. 357a. 

surface of the Cornea), at the Same time that it Bod ~o-··· _ 
is moved a little upwards, in consequence of · 
which the equator of the lens presents itself nt c 
the wound. By continuing this manceuvre and 
making slight counter-pressure on the scleral Diagram of Von Gracfe's operation 
border of the wound, the exit of the lens is ef- forcntaract 
fected. Any cortical matter which may have 
become detached is to be coaxed out by gently stroking the cornea from 
below upwards with the back of the spoon, as long a time as may be neces
sary being dc\'Oted to the satisfactory accomplishment of this final part of 
the operation. 

If in any case the e\·acuation of the lens in the manner dc~cribed be 
found impracticable, it may be extracted with a silver Rpoon, or (which 
Graefe prefers) a blunt hook (Fig. 358). 

Fw. 358. 

The after-treatment in this and in the traction method is the same as in 
the flap extraction, except that in these the eye may be safely examined after 
twenty-four hours, and the patient allowed to leave his bed on the second or 
third day. 

Various modifications of Graefe's method, or combinations of it with the 
old operation of extraction, have been proposed by \Varlomont, Liebreich, 
Bader, and other surgeons. 

Needle Operation, or the Operation for Solution.-This is the method 
ordinarily to be preferred for the removal of soft cataracts. Chloroform or 
ether may be indiscriminately employed, but neither is usually required. 
The pupil being well dilated, and the lids separated by the stop-speculum, 
the surgeon fixes the eye with forceps, and enters a lance-headed, or, if pre-

1 Knapp and C. R. Agnew advise that the middle of the incision should come 
almosttothesclero-corneal junction. 

2 Knapp and Fitzgerald advise n periphernl division of the capsule, corresponding 
to the line of the corneal wound. 
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ferred, a Hays's knife-needle, thro.ugh the cornea at _its outer side, and carries 
it across to tJ10 centre of the puptl, when the edge 1s tu rued to the lens, and 
a slight laceration made in the capsule. The operation usually has to ?e 
repeated at intervals. Care must be taken not to use so 1.nuch force as to _cl1s
locate the lens, and not to lacerate the capsule too freely in the first operatrnn, 
lest the lens substance, swelling up from the contact of the aqueous humor, 
should produce injurious pressure on the iris and ciliary body. When the 

bulging lens matter bas disappeared by absorp-
:Fm. 359. tion, the operation may be repeated, the needle 

~--=~~cr:::::=i :~~!:~~:~~~;~i~!~~1 i~1~~~ r~~~~~·re ~}1~~~1~Y~rt;;; 
Bowman's stop-needle. twenty-four l1ours, and the maint~nance of pupil-

lary dilatation by means of atropm. If the l~ns 
be dislocated, it should, as a rule, be removed by means of a corneal. lll
cision and the introduction of a scoop, an iridectomy being at the same h'!le 
performed; while, if the swelling of the lens be so great as to threaten m
iurious consequences, a small incision, with a keratome or broad needle, may 
be made, and the escape of the offending substance aided by the introduc-

Fw. 360. 

Hays'sknife.needle. 

tion of a curette.1 " Tharton Jones practises an operation, under the name 
of discission. from behind, in which the needle is introduced through the 
sclerotic, behind the iris, and made to lacerate the posterior wall of the 
capsule. 

Suction Method.-This operation, ·which was introduced by Teale, is 
specially adapted to cases of fluid cataract, such as are frequently met with in 
diabetic patients. Mr. Teale used a "suction curette," consisting of a curette 
roofed in to within a Jine of its extremity, with a hand le and a piece of 
India-rubber tubing forn ished with a mouth-piece. The anterior capsule of 
the lens being lacerated with two needles, the curette is introduced through 
a small corneal wound into the area of the pupil, and the fluid lens matter 
sucked out by the application of the operator's mouth. Mr. Bowman has 
devised a 11 suction syringe," which is in some respect.s more convenient than 
the curette. 

Treatment of Capsular and Secondary Cataract.-It sometimes happens 
that, after the removal of a cataractous lens, the field of vision is still ob
scured by an opaque or wrinkled condition of the remaining capsule, con
taining, perhaps, some portions of lenticular matter inclosed within its 
layers; the obstruction may be aggravated by the presence of nodules of 
inflammatory lymph. No operation should be practised for the relief of this 
condition until all the irritation caused by the original operation has passed 
away, an int~rval of several months being usually required. The safest 
mode of treatmg secondary or capsular opacities is to tear through the oc
cluding membrane with a Hays's needle, introduced tluough the cornea. If 
the capsule be very dense and resisting, two needles, introduced at opposite 
sides of the cornea, may be used, as advised by Bowman--one serving to 

1
• The operation is thus essentia11y converted into the true 11 linear extraction," 

which originated in 1811 with Gibson, of Manchester. 
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fix the membrane while laceration is effected with the other. Other plans 
are to divide the cap~ule with delicate 1'canula sciSEorsn (Fig. 361), to tear 
it with toothed forceps, as pracfo.ed by Higgens, of Guy's Hospital, or, as 
recommended by C.R. Agnew, of New York, to perforate and fix the mem
brane with a needle, and then with a sharp hook, introduced through a small 
corneal opening, to tear and roll up the membrane, which, if not too closely 

Frn.361. 

~~~~~~~~1ic~~~ya~~ ~~~.~~·:w0~~if~~}~\"~!he ,i,!~:it~i~~=n~.un~~I~~ ~~~·i:cfe~:~~~~:~1 
junction, and then freely cuts through the iris as well as the capsular 
cataract. 

After these, as after other cataract operations, the pupil should be kept 
for some time well dilated with atropia. 

D1~EASEs OF Vr.rREOus HuMoR, Cnonmn, RETINA, AND OPTIC PAPILr~A. 

(Amaurosis and Amblyopia.) 

Amblyopin. and amaurosis are, strictly speaking, symptoms, the former 
word denoting obsctli'ity, and the latter more or less complete loss of vision.1 

These terms are ordinarily applied to all cases of partial or total blindness, 
which are dependent neither on external obstructions (such as cataract or 
opaque cornea) nor upon optical defects of the eye, but arc limited by Von 
Graefe and many other modern ophthalmologists, to cases of lost or impaired 
vision which are caused by }J1·imm·y atrophy of the optic nerve, or by such 
irregularities in the circulation of the nervous system. as may eventually lead 
to such atrophy. 

Looking, then, upon these conditions (amblyopia and amaurosis) as symp-

~1;~~c~ft:~:~.5~;a~~~;t~l~~;l~:~1:e~ 1e:h~~Jt~ l~i1~~!~!Lc~} ~~~~~~t~~lh c~~~0n~:s ri~ 
the deeper structures of the eye, to which their manifestation may be due, 
and subsequently of those cases of nert·ous blindness to which alone Von 
Graefe and his foJlowers would npply the term amaurotic. 

The Ophthalmoscope.-These cases can only be investigated by the aid 
of the ophthalmoscope, a brief account of which instrument may, therefore, 
be appropriately given in this place. The ordinary form of ophthalmoscope 
consists essentially in a pe1forated m.irror, by which the light from a suitably 

fi~:c:~r~:~~' i'~~~flf~~~~ ~~~·~u~~ S::ti~:!'~:J~;~~f~r;h~~~e j;~~.~~,g~o~t~ 
able oplitlutlmoscope, which is convenient for general use, consists of a polished, 
concave metal1ic mirror, about 1t inch in diameter and of 6 to 8 inches 
focal Jength. It lrns a central perforation about a line in diameter, and is 
mounted in a light frame with a handle of convenient length. A movable 

1 Etymo1ogically the words are synonymous, both signifying, 1itera11y, dimnes3 of 
visio,t. 
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arm, attnched to the side of the frame, support~ a clip1 in which may be 
placed, behind the sight-hole, an ocular lens, c1th~r concave or convex, 
according to the needs of the observer. .Accompany mg the; op.hth::tlmos~ope 
is a double-convex object lens, for use Ill the method of indirect examma
tion. More perfect but more complicated forms of ophthalmoscope have 
been devised by surgeons, but are, perhaps, less well adapted ~o the purposes 
of the ge~eral .practitioner tha~ that which has b.een described. .A.m~u~ 
the most m~eruous may be mentioned those of Lormg and Knapp, of Ne" 
York, and Dhakespeare, of' this ~ity . . . 

Fixed Ophthabnosoopes and Binocular Ophthalmoscopes (m which the sur
geon uses both eyes at once) have each some particular advantages in special 
cases. Prof. Beale has devised a self-illuminating ophthalmoscope, which, by 
an ingenious arrangement of' lamp alld mirror (the latter of which is iuclosed 

with the object lens in a darkened tube), 
Fro. ::W2 can be used without the necessity of pre

viously darkening the room. 
The ordinary opbthalmoscope is used in 

a darkened room, the patient being firmly 
seated, and the surgeon standing or sitting 
in front of him; an Argand lamp or gas
burner is placed to one (usually the left) 
side of, and a little behind1 the patient's 
head, with the flame on a level with his 
eyes. The patient's pupil may, if deemed 
necessary, he dilated with atropia. 

For the 'indirect method of examina
tion, which is that commonly employed, 
the surgeon holds the milTor close to his 
own eye, and about a foot and a half 

;: Licbrcich's portable ophthalmosc:opc. from that of the patient. Looking through 
the central perforation1 the surgeon is 

soon able, by a little manreuvring, to catch the rays from the lamp and re· 
Hect them directly into the patient's eye, the pupillary space of' which now 
appears of a reddish-yellow color. Then taking in the other hand the 
object lens, the surgeon holds it from an inch and a half to two inches in 
front of the eye which he is observing, fixing it in that position by resting 
his fingers on the patient's forehead. By now moving his own head a little 
backwnrds or forwards, the operator obtains an inverted aerial image of the 
fundus of the observed eye. By directing the patient to turn his eye in 
various directions, the surgeou can explore the whole fundus of the eye, it 
being remembered that, in the aerial image which is seen, the position of 
every part is inverted. 

In the dfrect method of examination, no object lens is used. The surgeon 
at first holds the mirror about a foot from the eye of the patient, and then, by 
gradually approximating it more closely, can illuminate and examine in suc
cession the cornea, crystalline lens, and vitreous; the fundus oculi is not 
fairly brought iuto view until the mirror is within about two inches of the 
observed eye, when a virtual erect image becomes apparent, seeming to be 
placed some distance behind the patient's eye. If either the surgeon or 
patient be short-sighted, a concave lens must be placed behind the sigbt
bole of the mirror. 

The entrance of the optic ner·ve, which is usually the part first inspected, 
may be brought into view by causing the patient to look at that ear of the 
operator which corresponds to the eye under examination ; thus, the right 
ear for the right eye, and the left for the left. The optic papilla gives a 
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* '\hiter rcfl<'ction than the rest of the fund us, and, when hrou~ht into di;:;tinct 
view ~y t!rn adj~stmcnt of the. object Jen:-< (in indirctt examination ), appears 
a .... a pmkbh, wlute, or gray dbk, marked by the convergence of the retinal 
1·e11 .. wls; of' these, one artery and two vein;;; commonly pai:is upwards, and a;:. 
m~ny downward,,, each soon dividing and ramifying over the funclu~. The 
'em~ may be n.mde to pul~ate by pressing on the eye, and i;:ometimes do so 
spontaneou:"'ily in a normal state. Spontaneous pulsation of the retinal 
artcriCi', on the other hand, is always an evidence of incrensed intra-ocular 

FIG. 363. 

Us_cofthcophtha\moscope. (E111cHSEN.) 

pressure, and is a symptom of glaucoma. The nwcula lutea, or yellow spot, 
may be brought into dew by directing the patient to look at the central 
perforntion of the mirror, and may be recognized by the ab~ence of retinal 
ve::-sels. The macula lutca is frequently the seat of hemorrhagic extrava· 
sations or other lesions. 

It not my purpose to offer nay detailed account of the various ophthal
moscopic appearances obsen·ed in different morbid states of' the eye: the 
limits of this volume would not justify my doing so, and, indeed. as justly 
remarked by Dixon, it is not possible to convey, by mere verbal description, 
any information upon these topics which would be of much real value. The 
use of the ophthalmoscopc can only be satisfactorily acquired by long and 
continued actual practice, and the assistance which the student can derive 
from any 'rerbal description of what he is expected to sec will not prove of 
material advantage. Those, however, who cannot pursue their labors in this 
branch under the direction of an experienced and skiHUI ophthalmoscopist 
(wh ich is much the best manner of acquiring a practical knowledge of the 
instrument), may study with benefit the works of Zander nnd Ilulke, and 
the colored illu1Stratiuns of ophthalmoscopic appearances publ ished by Jreger, 
Liebreich, Rtellwag, Power, 'Ve1ls, and others. · 

44 
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The morbid changes of the deep structures of the eye which induce amau: 
rm:;is and amblyoph1 may now be briefly referred to. 

Changes in the Vitreous Humor. Opacities oftlw Vitreou11.-These may 
consist of filaments of lymph, shreds of pigment, or the contracted remounts 
of blood clot~. They result frequently from diseMes of the iris, retina, or 
choroid, especiall y when of :i syphilitic character-in which case they are 
to be treated by means of remedies addre55ed to that cond ition. Dense 
membranous opacities have been successfull y treated by Von Graefe by 
means of a needle-operation, as in cases of capsular cataract. The use of 
the continuous ga lvanic current is recommended in these cases by Onimus 
and Camus, by Lefort, and by Teu1on, who reports 22 cures nmong 24 cnses 
thus treated. 

Muscre VolitcmleJJ are fl oa ting opacities of the vitreous, consisting of fila
ments, cells, or cell-debris derived from that structure, which are not unfre
c1uently observed by those who are short-sighted, or who strain their eyes by 
fine work: they frequently persist for years, causing annoyance by their 
presence, but being productive of no furth er evil consequences. The only 
treatment to be recommended is the administration of tonics to improve the 
general health, with rest for the eyes, and the use of dark glasses. 

H emorrhage into tlte Vitreous is a much more serious affair than hemor
rhage into the aqueous humor. In the former situation, absorption takes 
place very slowly, and shreds of clot a.re apt to be 1eft, which permanently 
interfere with vision. The treatment consists in local depletion, the applica
tion of cold, etc. 

Sync!tisis is a term used to denote a soften ed and fluid condition of the 
vitreous. In some cases, the vitreous holds in suspension numerous scales 
of cholestearine, with, according to Poncet, tyrosine and crystallized phos
})hates, giving a sparkling appearance when examined with the ophthalmo
scope; the condition is then called synchisis sci11tillcm)J. Fluid vitreous may 
result from injuries, or from various non-traumntic inflammatory affections 
of the eye; it usually causes diminished tension of the eyeball , though it may 
be met with in cases of glaucoma. The condition is, I believe, irremediable. 

Inflammation of the Vitreous CH.11alitis) is a. condition the possibility of the 
existence of which is denied by Pageusteeher ; Rpencer 'Vatson has, how
ever, recorded an instance of its occurrence. in which n. cure was effected by 
the administration of mercury and the loca l use of n.tropia. 

Changes in the Choroid.-Choroiditis frequently occurs in connection 
with inflammation of the. iris and retina. The chauges revea1ed by the 
ophthalmoscope ma.y cons1-:t merely of increased vnscular ity, of cloudine;-;s 
due to s.crou~ effusion, or of yellowish-white patches of lymph, often sur· 
rounded by pigment, and perhaps tra,·ersed by the retinal vessels. Choroicli
t is is frequently an accident of constitutional syphilis, in which case it is 
said that the lymphy patches are more circumscribed than in the simple 
var iety of the affection. Bull,ofNew York, has observed that irido-choroicli
th; often foll ow~ neuralgia of the trigeminal nerve. The treatment consists 
in th~ cn ut.ious ndmini~t1:atio11 of mm·cury, or iodide of pota ~sium, with tonics, 
espec1:1l1 y iron and qumrn. 

Afrophy of. tlte Clwroid, co1~1monly of a local character, usually accom· 
pamcs posterior staphyloma, m severe cases of myopia. In an advanced 
sta~e of at rophy, the choroid is entirely deficient in parts, the exposed scle
rotic appenring in i t~ p1acc in the form of white patches. The lreatJnent 
consist~ in the enfo rc('ment of re:st to the eyes, with 1ocal depletion and 
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counter-irritation. If the disease be rapidly progressive, Ln.wson advises 
the admini;.;tratiou of the bichloride of mel'Cury. 

Ancemia of lhe Choroid is characterized by Paleness of the fundus oculi, 
nnd is often accompanied by contraction of the retinal ve~~els. 

Bony Deposits are occasionally fou nd in the choroid , apparently resulting 
from o:sseous change in previously formed inflammatory lymph; cnlcareous 
depo::"its are in the same cases often found in the lens and cornea. 

T'Ubercles of the C'horoicl are met with in cases of acute tuberculosis; the 
coex i ~tence of the choroidal affection with tuberculosis of the lungs is, ac
corcliog to Steffen, more constant than with the same condition of the pia 
mater. 

~Hmw1·s of the Cli01·oid.-The morbid growths met with in this situation 
belong either to the ~roup which Virchow designates as sarcomata (see page 
492 ), or to the rned1dlary form of' cancer. In either case the tumor is apt to 
contain a certain amount of rnelanotic deposit. The only treatment to be re
commended is excision of the globe, which should, if possible, be performed 
before the tumor has made its way through the external coats of the eye. 
Wil~on 1 of Dublin, records a case in which a cyst contail1ing crysta ls of 
cholestearinc was developed between the choroid and retina, simulating 
glioma of the latter structure. 

Changes in the Retina.- H ypera:mia of the Retina may be due to over
exertion of the eyes, in which case its treatment con~ist:s in· rest of' the organ, 
and in the use of loca l depletion, counter-irritation, and the cold douche, 
with the administration of tonics, etc. In other cases there is a pa8$ive 
venous congest ion, due to cerebral disease or the pre~ure of a tumor. The 
iodide and bromide of potassium are recommended under such ci rcumstances, 
but the results of treatment are far from satisfactory. 

R etinitis is very often associated with choroidi fo:., and not unfrequently 
with iritis. It is marked in its early stages by increased vnscularity, and 
subseq uentl y by the occmrence of extravasation, serous effusion, or lymphy 
deposit It is often due to syphilitic or nephritic disease, particularly the 
former (see p. 457). Mercury, which is serviceable in the syphilitic variety, 
js totally contra-indicated in that which depends on kidney disease, the most 
useful remedy in the latter form of the affection being probably the muriated 
tincture of iron. 

Retiniti,fJ Pigmcnto.<ict (which! from night-blindness being one of its promi
nent symptoms, is also called Retinitis Hemeralopica) is chnrncterizcd by the 
depo~it of pigment matter on the retina; the disease is incurable, going on 
to the production of total blindness, though, as the course of the affection is 
very slow, old age may be attained before this consummation is reached. 
Prof: Arlt, of Vienna, has g iven the name Retinitis Nyctalopica to certain 
cases of inflammation of the retina in which the opposite condition is present, 
the patients seeing better in the dusk than in ::t bright light i the treatment 
which he recommends is functional rest, with the use of colored glasses and 
the adm inistration of mercury. 

A]Jople:ry ~f the R etinct may occur in any of the forms of retinHis (more 
particularly in the nephritic), or may result from other causes, such as heart 
dit'ease, at hcroma nf the retinal vesse1s, embolism, or suppressed menstrua
tion. The frertlmenf consists in obviating a recurrence of the hemorrhage by 
endeavoring to remove the cause, if this can be ascerta ined. Advantage may 
perhnp5 be derived from the use of iodide of potassium in hastening the 
absorpt ion of the eftbsed clots . 

.Anocmict of the Retinu may accompany amemia of the choroid. Such a 
condition, when met with in cases of epileptiform convulsions, has been called 
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by HughlingB .Jackson Epilep.-;y of the Retino. H.aynaucl hns ob:;erved 
nnromia of the retin:.t causing amblyopin, incrca..,ed by cxtcrnnl hcnt nod 
diminished by cold. 

Detachment of lite Retina may occur in cases of extreme po . ..;terior :;tnphy
loma, or may be due to lo:!:; of vitreous.' to hemorrhage or serous e~usion, or 
to the growth of tumors of the choro1cl. "'hen the detachment 1s c:lllsecl 
by sub-retinal effusion, an attempt ruay be made to evacuate the fluid by 
puncturing the retina with one or two needles, passed through the sclerotic 
and vitreous, as addsed by Yon Graefe and .Bowman; or with a delicate 
trocar, as recommended by "'ecker; or by puncturing the choroid from 
without, as suggc::;ted by Laurence. 'Vecker has recently suggested drain
age of the sub-retinal :;pace by the introduction of a gold or catgut thread, 
while l\IcKeown, of Belfast, has successfully operated by excising sub-con
junctivally a portion of both sclerotic and choroid. Dianoux and Green 
have derived advnntage from hypodermic injections of pilocarpiue. Martin, 
Wecker, and Abadie employ galvano-puncture, believing that by exciting 
a slight degree of choroido-retinitis the increase of retinal detachment may 
be prevented. 

Fatty Degeneration of lite Retbw sometimes occurs in cases of albuminuria. 
Embolism of the Cenil"al Artery of the Retina produces contraction of both 

sets of retinal ve:osels, but particularly of the arteries, and is often nccom-

};~he:i i;;tl~f~l~~~-~~~~~le~~~~~; oifte!hde;:~~~ bl~;~~~0~1~~!~s~e~c~c~}~;~f:~ 
valvular discmsc of the left side. It produces sudden and total blindness, 
and is rarely recovered from.1 

Tumors of the Retina.-Gijslic degeneration of the retina is occasionally 
observed in an eye which has Jong been blind, and ma.y require excision of 
the globe, if the disease should produce pain and threaten the integrity of 
the other eye. The most common retinal tumor, however, is the Glioma, 
which runs an almost malignant cow·se, and was indeed formerly considered 
to be of an cncephaloid character. The only treatment to be recommended 
is early excision, which may be required in the case of both eyes, if both be 
affected . The disease often recurs in the orbit. 

Changes in the Optic Papilla. Optic Neuritis.-Two forms are recognized 
-one confined to the optic nerve, and the other likewise involving the 
retina (neuro-retinitis). The former is often an attendant upon cranial or 
cerebral disease (descending optic new·itis), while the latter is frequently of 
a syphilitic nature. In some cases the optic disk is first affected, the disease 
subsequently extending upwards (eng<rrged papilla, choked dMk, ischremia, or 
ascending neutitis). The optic papilla is at first swollen and congested, 
afterwards assuming a peculiar "woolly" appearance. Io ·isclueinia or choked 
disk vision may be retained until a late period of the affection, but in de
scending neuritis it is impaired from the beginning. According to Higgens, 
and some others, choked disk is at first merely a pas~ive, non-inflammatory 
condition due to intracrnnial pressure. The progno.1is is unfavorable, and 
the treatment usually unsatisfactory; mercury, cautiously administered, with 
the iodide and bromide of potassium, are the remedies commonly employed. 
Neurotomy, or ·"liUing the sheath of the optic ne1·ve, has been advantageously 
resorted to by ' Vecker and Power. 

1 According to Loring, )fognus, and Zehender, many cases of sudden blindness 
which are ordinarily attributed to embolism are ree.lly due to other conditions, such 
~~r~~1~orrhnge or serous effusion within the sheath or amid the fibres of the optic 
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Brcat'<ltion, 01· r·upping of the Optic Papilla.-.A slight depre::~ion in the 
centre of the optic di~k may cxi!-<t in the normal ::;tate, comtituting what is 
known as the phyiiiological ciq1. In glaucoma, nnd in some cn~c:s of ad\·anced 
myopia 1 a much more marked and abtupt form of <:uppinA" is observed; the 

~~~~~t~i~t;nt~:!"~u~11~;i,~~~~r~h1!co~~i~1!l~s~,11~~~i~~~h~l:1~~ ~~~~~\~1t0!c~:~)f:c~inb~ 
the 9/crnco111afou;j cup; if the excarntion be Yery deep, the retinal and vapillary 
portions_ of' the \'e:<sels may be seemingly quite disconnected. A thfrd form 
of cupprng often accompanies afrophy o.f the optic nen•e, a condition which 
may result from the pre:-;sure of intra-orbital tumors, from cliseuse of the 
brain or spinal cord, or from the abuse of tobacco1 etc. 

Twnor.'i of the Optic Nerve.-Various forms of morbid growth nre met with 
in thi~ situation, as the fibrous, fibro-cellular, cystic1 and cancerous; there 
are usually in these cases doubl e vision and protru~ion of the eyeball , with 
diminution of the field of vision, or amblyopia; the treatment consists in 
removal of the tumor, which Knapp has succeeded in effecting in one case 
without removal of the eyeball. 

Amaurosis and Amblyopia from Extra.Ocular Causes.-Impairruent or 
loss of vi~ion, without any recognizable primary lesion of the eye, may result 
from disease of the cerebrum, cerebellum, or spinal cord; from sudden sup
pre!'sion of the menses, or other uterine disturbance (even from pregnancy); 
from profuse hemorrhngc; from reflex irritation, as from a carious tooth; 
from compression of the optic nerYe; from embolism; from the toxic influ
ence of' tobacco, alcohol, lead, or quiuia; from urromic poisoning, diabetes, 
etc. In nil cases the immediate cause of the loss of sig-ht is interference with 
the circulation of the nervous structures concerned in vh~ion, or, in perma
nent cases, atrophy of the optic nen·e. A. symptom which by t-iome authors 
is considered ofvnlue, in the diagnosis between am:rnrosis frum ccrebr:ll and 
that from spinal <fo:ease, is that, in the former, both eyes are usually affected, 
and the pupils dilated; while in the latter, mie eye only i~ commonly in· 
volved 1 and the pupil contracted. 

The fielcl o.f vision is differeutly affected in different cases; thus the cenfre1 

or the periphery, of the field may be chiefly involved, or the loss of sight 
may involve just half of the field (hemiopia), Yisiou being perfect on one 
side ofa vertical line, and absent on the other. I have seen a well-marked 
case of hemiopia following a fracture of the bnse of the sku ll. 

The treatment of these forms of amaurosis consists in endeavoring to 
remove the cause, when that can be ascertained; when resulting from dis· 
ease of the central nervous system, the prognosis is extremely unfavornble. 
Nagel

1 
of Tu bingen; Chisolm, of Baltimore i Bull, of New York; and Har· 

Ian, of this city, have deri\·ed advantage in some of these casel3 from the use 
of strychn in. The drng may be administered hypodermicnlly, or, which 
Chisolm now prefcr1:\ may be given by the mouth in quantities vnrying from 
fi to 4 grain dnily, in divided doses. Quaglino and Bull speak favorably 
of the use of bromide of potassium in cases of alcoholic amblyopia. Inhala
tions of nitrite of amyl have been successfully used by Swanzy. 

Hemeralopia, Day.Sight, or Night·Blindness, is a functional condition 
consisting in n diminished sensibility of the retina, due a.pparently to exces· 
eive exposure of the eyes to light, together with a debilitated and c~pecinlly 
a scorbutic condition of the system. It is most common nrnong residents in 
tropical countries, soldiers and sail or~, etc. This affection must not be 
confounded with Reti11ais Pigmcnlosa, in which night-blincluess is a frequent 
symptom; in the true hcmeralopia, no morbid changes wlrntcver :ne 1·cvcaled 
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by the ophthalmoscope. The treatment consists in the administration of 
tonics, especially cod-liver oil , with the use of dark-colored gl~sse:S to protect 
the eyes. If the disease can be traced to scurvy, or to n!aln~1al fever, re1~ie
dies su itn.ble to those nftbctions must be employed. Inst1llat10n of a solut10n 
of strychnin (gr. j-f3j) is recommended by Walker, of Liverpool. 

Snow-Blindness is a condition analogous to hemeralopia, resulting_ from 
exposure to the dazzling r~flection. f_'rom sn.ow; the ~yes1 should be sb1e.l~ed 
by colored glasses, and tomes admm1stered 1f the patients general condition 
demand their use. 

Nyctalopia. -This rare affection is the reverse of hemeralopia, and 
consists in a hyper::esthetic state of the central portion of' the retina, the 
peripheral part being an::csthetic. The treatment consists in protect~ng the 
eyes from light, and in improving the constitutional state of the patient, by 
the use of tonics, particularly the preparations of zinc :rnd iron. 

Color-Blindness, or, as Dixon more accurately terms it, Acritoch1·omacy, is 
a defect of vision in which the power of distinguishing one or more colors is 
lost. Usually re<l au<l green are the two colors which are confused together, 
but in some cases vision is achromatic, all colors alike appearing as white1 

black, or gray. Color-blindness is usually congenital , but may result from 
disease; achromatic yision existed, as a temporary condition, in a case of 
~b~~~ /~~~,~~~1~bservcd by Chisolm. When congen ital , the affection is prob-

ACCOMMODATION AND REFRACTION. 

Accommodation is the power of self-adjustment which au eye possesses, 
by means of which objects at various distances are equally well seen. This 
adjustment is accomplished by a muscular effort (on the part of the ciliary 
muscle), of which the individual is, however, usually unconscious. 

Refraction is the passive power by which, when the eye is at rest, rays of 
light are brought to a focus in the retinai it is a purely physical property, 
depending upon the shape of the eye and of its various refracting media, as 
the cornea, lens, etc. 

The various anomalies of refraction and defects of accommodation, to 
which the human eye is subject, have received of late years a great deal of 
attention from ophthalmologists, and the means by which these anomalies 
and defects may be recognized and corrected have been thoroughly studied 
and systematized i for information on these topics, I mu~t, howe,·er, refer the 
student to special treatises on the subject, contenting myticlf with mentioning 
and explaining the principal terms employed. 

Emmetropia.-This is the normal condition; an eye is emmefropie, when 
parallel rays arc converged to a. focus on the retina by the refractive power 
of the eye itself, without any effort of accommodation. 

Myopia or Brachymetropia (Short Sight).-In this condit ion, distant rays 

~r~h~1~~f~~:t i~1~1 ~:i·~1~~~ i~t~{:fa0{~ ~i:u:~i~i~iu~~~ ~~t~1~n~~·:~o~ ofi1~: a~~·i~i~~~ 
posterior ~iamcter of the eye, and common ly results from a prolongation of 
the postcnor half of the eye, often accompanied with thinning of the scle
rotic and p~uti nl atrophy of the choroid, constituting posterior staphyloma. 
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This coud itioo requires the use of concave glasses. As ~pn~m of the ciliary 
mu:;cle is present in many case$, the methodical use of atropia is recom
mended by Schie~s, " 'indsor, and Derby. 

Hypermetropia or Hyperopia is a condition exactlr the re,·er:se of the 
preceding; here, cliJO:tinct rays come to a focus behind tile retina, the ima(te 
on the latter being of course indi,:!tinct as in the previoui::. ra:'c. A hyp~·
metropic is u~ual ly smaller than an emmetropic eye, particularly in its 
antero-postcrior diameter, whence it has a flattened appearauc:e. ACcorcling 
to Rtevens, of A lbany, hypermetropia is often a~:;ociated with nervous cfo;
order:0, particularly chorea and epilepsy. 'Hypermetropia requires the use 
of co11vex glas::;es. The local use of Calabar beau is recommended by Magnus. 

Ametropia 1 is a general term embracing both the preceding conditions; 
it is therefore the opposite of e-mmefropia. 

Astigmatism is a condit ion iu which the refracting power \"aries in dif· 
fcrent merid ians of the eye. Thus one meridian may be emmetropie, and 
others ametropicj or t_be re may be myopia in oue meridian, and hyperme· 
tropin. in :inothcr. l\lany persons have sl ightly a~ti~matic vil">iOn without 
knowing it, and it is only when the want of symmetry i:-; marked that the 
affect ion excites attention: the remedy is the use of cyli ndrica l glas~e~. 

Aphakia is an anomalous state of refraction caused b\' the ahi::-ente of the 
cry:::.tall ine lens, as after cataract operations. Aphakia ;·cndC'rs the normal 
eye markedly hypcrmetropic, while it diminii·he:s myopia, and may even 
make a myopic eye emmetropic. Tbe remedy for aphakia (which is accom· 
panied with loss of accommodation) is the use of powerful convex lem;es. 

Presbyopia is a diminut ion of t he range of accommodation, interfering 
with vision of near objects, while distant vision remains unimpaired. Pres· 
byopia is an a lmost constant attendant upon old age, nnd can scarcely be 
looked upon as abnormal: the freatment consists in the use of convex glasses. 

Paralysis, and Spasm of the Ciliary Muscles may each be a cause of' lo:.:.s 
of accommodation. T he Galctbar bean may be used for t he formcl', and 
atropia for the latter, condit ion. 

Asthenopia1 or Weak Sight, may depend upon exhaustion . of the power 
of accommodation in cases of hypermetropia, or upon insufficiency of the 
internal recti muscles, by which the neces:)ary com·crgeuce of the eyes for 
near vision cannot be long maintained. The former (which is enllccl accom
uwdatire w~thellopirt) requires the use of c01wex glasse.5, while the latter 
(nru .. ~cular a~the110pia) may demand division of one or both e:rtrrnal recti 1 or 
the use of appropriate pr isms. .As pointed out by R. \ \'. )fitchell, Higgens, 

~~1~~~ 1:l1~;1°~~·\~:~1~~~~~!~~~~~11j~~~~·s~~~~~,~~!ja1~~~:·t~~~~e l;~~~1~~t~k~~bf~~. ~~,;~.~: 
cranial disease. 

1 For o. convenient mode of determining the degree of amelropia, see an o.ble paper 
by Dr. "\V. Thom~on 1 in the American Journal of Medical Scie1ices, for October, 1870. 
Dr. Thomson ha'! invented an ingen ious instrument, which he calls t\U amelromeler, 
for rocasurin~ the refraction of the eye without the use of lenses. 
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GLAU(:Q)IA. 

Glaucoma is the term which was formerly applied to all ca::-c~ of impaired 
vi!:'ion accompanied by n. greenish hue of the pup_il, and not n~anife~tly due to 
Je:sions situated in front of the ir is. The af1Cct1on was ,·ar1ously suppo:'ed 
to consist in an abnormal condition of the vitreous, retina, optic nerve, or 
choroid, but its pathology was not well under:;tood until quite recently, and 
in a great degree through the. labors o.f Yon Graefe, who ~UlS shown. that 
all the symptoms of this formidable disease are due to an mcreased mtra
ocular ten~ion 1 caused by the augmented volume of the vitreous aud aque-
ous humor:::;, and probably originating in :111 irido-choroiditis.1 

• 
The distinctive Symptoms of glaucoma are increased hardness or tens10n of 

the eyeball; dimini~hed .sensibility, and, at a later period, haziness of the 
comca; distension of the ciliary vessels; diminution in the ~izc of the nn
terior chamber; RluggiRhness and dilatation of the pupil (wh ich has a green 
hue); partial atrophy of the iris; and lastly opacity of t he crystalli ne lens. 
Bv the ophthalmoscope, the retinal arteries are seen to pulsate; the optic 
pripilla presents the characteristic glaucomatous cup (page 693); the vitreous 
nppears cloudy; and hemorrhages into the deep structures of the eye may 
be observed. Vision is hypermetropic and presbyopic; the field of vision 
becomes contracted; amblyopia, at first periodic, ends in complete amaurosis; 
halos or prismatic spectra are seen on looking at the fin me of a candle; and 
pain, morc> or le~s inteni::e, is felt in the eyeball, and along the course of the 
optic nerve. 

Glaucoma is u~ually met with in persons past the middle period of life, 
and may :nisc spontaneously•, or as the re::=ult of some injury or antecedent 
iuflnmmatiou. lt is said to be occasionally traceable to the ~hock of mentnl 
or moral emotions. Various forms of the disease are recognized by Rystematic 
writers, as the glauconu£ ft1lm.inans, in which the symptoms may be fully de
Yelopccl in a few cb.ys or even hours, the ncute, the subacute, the chronic or 
simple, and the consecutive or secondary, the latter being often of traumntic 
origin. 

The 1.'realment of glaucoma consists essentia lly in the adoption of means 
to les::ieu the iutm-ocular tension. In mild cases, advantage may no doubt be 
derived from the nssiduous use of atropia or eserine,2 and of con~titutional 
remedies, but in the nrnjorityof instances, no time should be lost in resorting 
to iridectomy, which, under these circumstances, should be performed as di
rected at page 677. The benefits to be expected from this operation, for the 
introduction of which we are indebted to Von Graefe, are in inverse pro
portion to the dumtion of the disease i thus, if performed during the form
ing stnge of the affection, a perfect cure may be reasonably hoped for; an 
early operation, even in fully developed acute glaucoma, will probably at 
least arrest the course of the disease, and prevent further deterioration of 
sight; while in chronic glaucoma, the structural chnnges are usually so far 
advanced before the nature of t he case is recognized, that comparatiYely 
little ran be expected from any mode of treatment. 

Other operations for the relief of glaucoma have been practised, and with 
alleged good re:5ults. Thus repeated paracente.!is o.f the cornea is highly rec
ommended by Spcrino, lrephinfrig o.f the corn.ea by Dr. Argyll Robertson, 
the use of a catgut or metallic seton by 'Vecker, cylicoto1ny, or division of 

'.Jonathan Hutchinson, however, has ndvanced the view that. glnucomn is a ne.u
rom, nnd that th<'< tension of the eyeball is due to tonic contraction of the sclerotic. 

2 Greenwuy 1 of Plymoutb 1 advises the upplicntion of ice. 
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the ciliary muf'.cle, by Hancock, and puncture or inch•ion of the sclerotic 
srlerotomy) hy Quaglino, ';\"'"('cker, Lefort, !--1.penccr, 'Vat~on, Bader, and 
~fauthne r. The weight of te:-t imony in foxor of iridrclomy i.:;: 1 however, 
su('h that the ~urgcon will usually hesitate to delay the latter operation 
while experirncntin~ with any other mode of treatment. 

AFFECTIONS OF THE ExTrnE EYEBALL. 

Ophthalmitis, or I nflammation of the Eyeball, may remit from traumatic 
causes, may be idiopathic, or may be an incident of pywmia, etc. The symp
toms arc those of deep-seated inflammation generally, with such special 
phenomena as are traceable to the implication of the v:i rious ocular ti ssues. 
The disease uf.lually terminates in suppuration and rupture of the globe, or 
in sloughing of the cornea. The treatment dm·ing the early stages consists 
in the use of cold applications, with local deplet ion, scar ifi cation of the con
junctiva , and the instillation of atropia. If there be much ten::1ion 1 the 
cornea may be tapped with adv:mtage. Spencer 'Vatson recommends, under 
the name of kPmteclomy, the establ ishment of a corneal fistula. " ' hen sup
puration has occu rred, warm should be substituted for cold applications, and 
a free incision !o: hould be made as soon as fluctuation revealfl. the presence of 
pus. If the eyeba ll be totally disorganized, excision may be required. 

Sympathetic Ophthalmia, or the secondary implicat ion of one eye ns the 
Te::iult of disea~e or injury of the other, is especiall .r apt to occur in con~e
queuce of woutH.18 in rnlving the ciliary region, partieularly if complicated 
by the presence of a foreign body. .According to C. Jliggen:i, it often fol
lows the operation ofsclerotomy. Sympathetic ophthalmia. is usual ly devel
oped five or oix weeks after the reception of an injury , thoug:h sometimes not 
until a much later period . In its common form it appear:; as a ~evere irido
cyclitis, though it also occurs as a serous iritis, or as a rctino-choroiditis. 
In some easel'-\ the sympathetic irri tntion 1 though so grent as to render the 
eye practically useJcss, does not reach the point of structurnl change, con
stituting then what DondeTs descrihes as Sympathetic New·osiR. 

The frenlllie11t of sympathetic ophthalmia, as regards the eye originally 
affected, depe nds upon the stage of the disease, and the amount of vision 
possessed by the injured organ. Foreign bod ies shou ld be extracted before 
the development of any sympathetic symptoms, and if the lesion of' the eye 
be so great as lo render it useless, excision ~hould be unhesitatingly per
formed. The same operation would, of course, be indicated, should the ca~e 
be first seen when the second eye is becoming involved. If the injured eye 
st ill retain:; some ~ ight , at the time of the occurrence of sympathetic symp
toms, the course to be pur:-.ued is more doubtful; for it lrns sometimes hap
pened, under tlu·~e circum;:;t:rnces, that the eye first affected has in the end 
pro\'ed more useful thrin the other. If the case be seen at a \"Cry early 
period,nn iriclectomy on the Rympathetically ajfected eye may occasionnlly prove 
servicenblc, but in most instances it is better to wait until the subsidence of 
acute symptoms, and "then, if necessary, "extract the lens and make an arti
ficial pupil, Rclcrotomy is preferr~cl to iri cle~tomy, in th ~~e ras~s, b!· l\Ir. 
Law~on. The general treatment of sympathetic ophthalnna consists 111 the 
enforcement nf functional retit, with the administration of tonic~, especiully 
quinia

1 
the cautious ~1se of mercurial. inunction, nnd the free !rn:t ill.ation of 

atropia. Von Graefe has s ug-ge~tecl, m some case~, the formn:t1?n of a. setou 
through the vitreous, ~s n. sub~htute for enu cleat1on .of the 11~.1ur~cl . ~ l obe; 
while, in the comparatively mild cases of s.vmpathet1c neurof'.1S, d1n f.l10 11 of 
the nerves of the cilliary region has been successfu lly practised by Meyel', 
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Secondi, and Laurence. Optico-ciliary neurolomy, or division of the optic as 
well as of the ciliary nerves, is :ld,·isecl by J. A. " 'hite, Noyes, Burn.ett, 
and H. ·w. \Villiams; Knapp and Roosa, howe,·cr, condemn the operation, 
which is in their opinion le&i safe than enucleation, and which is i-:ai<l to 
have caused denth in three or four cases. 

Excision or Enucleation of the Eyeball is thus performed: The patient 
being fully etherized, the lids are held apart with a stop-specu lum , while 
the surgeon divides the conjunctiva and subjacent fa~tia with scissor~, in a 
circle as close as possible to the margin of the cornea. The tendons of 
the ocular muscles are then successively raised upon a strabismus hook and 
divided, when, the eye being drawn forwards and outwards, the optic nerve 

~:1~1;vce~~1 \1~~~t~1r}~~~eaii~c~:b~·0c'~!~r:dr~)~l~~~:e~P~~1i~!~~i!:~f ~~}~1~J~\~h~~i.11i1· 
thought proper, the conjunctival wound may be closed with a silk suture. 
This, however, shou ld not be done when the operation ii; performed upon an 
inflamed eye, as a free vent should then be provided for the dischargeF-. The 
after-dre:::sing consi:sts in the introduction of a piece of ~ponge or st rip of lint 
within the lid:;;, and the application of a firm bandage. 'rhen cicatrization 
is complete, and all inflammatory symptoms have sub:sidecl, an artificial eye 
may be adapted. 

In some cases of malignant disease, it may be necessary to e:rlfr]Jate the 
whole contents of the orbit. This may be done by dividing the external com-

~~~~~J~·~z1~t!l~ef 1~1!~ ~bf ii~~neg ,;1~:c~~~} ~~dt~;~· o~~~~~~·~~ti~~! !~~~~~:~i~1~~ 1:fb:i~ 
eye, and then, drawing the globe inwards, cutting the optic nerve with 
curYed scissors, introduced on the outer side. The lachrymal gland should 
be also removed, if it be diseased. 

S'£RABIS)IUS. 

Strabismus, or Squint, is defined by Danders as a. "deviation in the direc
tion of the eyes, in consequence of which the two yellow spots receive images 
from different objects." When the squinting is constant in one eye, the 
strabismus is said to be monoculm·; when the patient can use either eye at 
will, but not simultaneously, it is called concom.ilanl, alternating, or binocular. 
Strabismus is ustH\.lly convergent (cross-eyes), or divergent-the former being 

fr~;~~; 1 b~~~~~~:::z~~, ~,1~ t~~~¥E~1~~::~rrr:~ ~u~!hbr1:l~~~~t '~~~h b~Y~!a~~:~u~1b,~~! 
of reflex irritation, or may depend on some anomaly of refraction, on de
foctive vision in one eye, or on paralysis of some of the nerves which supply 
the ocular muscles. 

Treatment.-If the affection be periodic, au attempt may be made to effect 
a cure by suitable constitutional treatment, by the use of glasses to remedy 
the defect in refraction, etc. If the strubismus be 7Jersi.~tenl, and not de
pendent on mechanical causes, such as the contraction of a cicatrix, or the 
pressure of a tumor, an operation may be resorted to, one or both internal 
or external recti muscles being divided, according to the nature and extent 
of the squint. Before having recourse to au operation, the surgeon ~hould 
(in a case of concomitant squint) determine which eye is primarily affected, 
and the degree of convergence or divergence, as the Case may he; ihe former 
point may conveniently be ascertained by repeatedly causii1g the patient to 
close both eyes and suddenly open them, that eye which constantly or habit
ually deviates from the straight position being the one prinrnrily affected. 
The degree of squinting can be best ascertained by using the Ftrabismometer 



STRABISl\IUS. 699 

~Ie,+•ccl by Laurenre, or that of Galezowski; but in the ab:sence of these 
mstrumen~, may be simply determine~ by marking on the lower lid points 
~orres_po?dmg to the centre of the pupil, when the eye j. ... fixed, and when it 
lS sqmntmg. If the degree of strabismus be moderate less than three lines 
f~r instanc.e, the primarily affoct~d .eye alone need be

1 

submitted to opera
t1.m~;. but Ill case::; i~f greater dev1atiou, a better re:sult will be obtained by 
~ll\·1dmg the ?J>er1~t1on bet.ween l?oth eyes. The object to be accomplished, 
t~ ?11 01>erat1ou for !'trab1~m:is! 1s to alter the point of attachment of the 
d1v1cled tendOll, and thus chmmt5h the range of motion which it can impart 
to the eye; hence the impor-
t:mce of' ascertain ing the de- Frn. :rn4. 
gree of deviation, that the sep
nratiou of the tendon from its 
attachment may be more or 
lc~s complete, a(·cord ing to the 
~~!:~ncic:; of the particular 

The operation for Division 
of the Internal Rectirn Tendon 
is thus pcrforme(l: The eyelids 
being separated with a stop
spcculum, the surgeon catches 
with fine-toothed forceps a fold 
of the conjunctiva and subja
cent fascia, on a lc,,e) with the 
lower border of the tcudon, and with delicate probe-pointed scissors mnkes 
au opening just lnrge ('nough to admit the strabismus hook; the latter is 
then insinuated hchind the tendon, which it reudcr:s tense by drawing it 
forwards and outwards; the sch~::ors are next introduced clo:}ed, nud then 
opened, so as to place one blade behind, and the latter in front of the tendon, 
which is subsequently <lidded sub-conjunctivally, close to its sclerotic attach
ment, by a number of ~light cuts. To prevent the sl ipping of the tendou, 
wh ich is apt to occur with the ordinary 
strnbismus hook, an ingenious instru· .F10. 365. 

ment know11 as the" crotchet hook" has r""'=====~=::tJ~ 
been recently introduced by Dr. Theo- { ~ 
bald, of Baltimore. A counter·opening ~ 
in the conjuncth·a, to allow the es.cape 
of blood, may be made, as is done by 
Bowman, by cutting with the scissors on the poiut of the hook before this is 
withdrnw11. The above is known :1s the sub-conjuncth·al operation, and was 
introduced by Critchctt. Other surgeons prefer to divide the conjunctiva 
more freely, afterwards bringing the edges of the wound together with a 
suture. The surgeon can regulate the effect of the operation hy separnting 
more or lei'::;; freely the sub-conjunctiva! fascia from the tendon to be divided, 
thus allowing- the greater or less retraction of the latter. The application 
of a suture al::-:o sen·es to Je~:;en the effect of the operation. 8nelleu makes 
the conjunctintl i11cision in a direction parallel to nnd immedintely O\'er th~ 
muscle, which he then seizes with forceps and divides with sharp-pointed 
scissors. Dr. Frnnk, of Baltimore, effects the division of' the tendon with an 
instrumC'l1t similar to the knife-hook used hy Pun·es in cases nf aural polypi. 

The 1:.-'.riNnal Rect11s Tendon mny be diYided by an operation analogous 
to that above dcs<.'ribed. Considerable difference of opinion exists among 
surgeo11s ns to whether both eyes should be operated on ::.imultaneously (when 
both require opcmtiou), or whether the second operation should be postponed 
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until after an i11terval of ~cveral days. Probably n. ~nfe rule iR that given 
by \\'ells, to \rnit and ob:'crve the ett~et of the ~r~t operation, in ca."c~ of cle
\iation of lc~:5 than fixe lines; by tlus precaution the ~urgcon can form an 
estimate a1' to how much remains· to be accomplished in the second operation. 
In case:" in which, by too free division of the internal recti mui!clcs, a con
vergent has been coi1vcrtecl into a divergent squint, it may be necessary to 
divide the new attachments of one or both tendons, and bring them fonrnrd 
to insert them nearer the cornea,1 holding them in place with fine sutures, 
and thus rever;:;ing the effect of the origin::d operation. A similar procedure 
is sometimes employed in cases of pamlytic ,'ltrabis11nrn, in the treatment of 
which R. B. Carter has also resorted to localized forndization. Anccsthesia 
is, a8 a rule, undesirable in squint operations, though it may be employed in 
case:;;. of children, or in those of nervous adults.· The after-treatment in cases 
of strabismus consists (if both eyes have been operated on) in s imply bath
ing the p~uts with cold water; if one eye only has been sub mitted to opera
tion, the othet should be closed with n. bandage, so as to force the patient to 
use that of which the tendon has been divided. Advantage may often be 
~uboequently derived from the use of suitably adjusted prismatic glasses, so 
as gradually to restore binocular vision. These glasses may, indeed, suffice 
to .effect a cure without operation, in slight cases of periodic squint. 

Instead of dividing the contracted tendon in cases of strabismus, Dr. No)'eS 
advise::; that the opposing 01· elongated tendon sho11ld be shortened, by cutting 
it near it1' in::'!ertion into the eyeball, bringing the posterior under the anterior 
portion, and ~ecuring it there with sutures. 

D1~EA$ES OF THE EYELIDB. 

Ophthalmia Tarsi (Tineci Tarsi, Blephariti.s ciliari.s) is the name gi"en to 

l~c~1b~~cr~1: f~};·;~]~~ ~7~~1~f1~~1~:~:1~~~~tn'b~~~~~01o~~:ne~f~~n~f };ll ~~,~~ 
The palpebrnl edges are reel, tllickened, and sometimes ulcerated, and become 
glued together by the drying of t he accumulating secretion. In its severer 
formti, the nffCction gives rise to the condition known as Lipj1itudo or Blea1'
eye. The pm1cta lac'l'ynialia, nre often evertecl or obliterated, g iving rise to a 
constant stillicicli um of tea.rs, which excor iate the sk in and ndd to the 
patient's discomfort. This affect ion is, according to Roosa, often dependent 
on the cxiotcncc of mnetropia. The lJ·eatment cou~ists in removing the dried 
secretion by warm fomentat ions, and smearing the edges of the lids with 
dilute citrine ointment.7 In ro:everer cases the local application of nitrate of 
sih·er will be of se!'V ice, and, if the puncta be everted or obl iterated, the 
canaliculi 8houlcl be freely slit up, the incision being directed inwards. As 
this affection commonly occurs in scrofulous children, rod-liver oi l may be 
properly administered in most cases. If the patient be ametropic, relief 
may be afforded by the iJ1stal1:1tion of atropia and the use of suitable glasses. 
Oliver recommenclR tattooing the edges of the Jids with India ink, as a 
cosmetic remedy in inveterate cases. 

Hordeolum or Stye is a small boil occurr in p: at the edge of the lid, and 
o~t~n originating in the follicle of an eyelash; it is met with usually in cle
b1litated persons, and occasionally as the result of over-exertion of the eyes, 
or of exposure to too bright a light, as to the glare reflected from snow. 

1 An ingenious mothod of doing this is described by C. R. Agnew, in Trans. N. Y. 
State Medical Society for 1871. 

2 Ung. hydrnrgyri nitrnt. 3j; Ung. aq. rosre ,:;vij. .M. 



TR I C UI AS I S AN D D IST I C UI ASIS. 701 

'Vlwn :- ituatc<l ju,.t within the edge of the lid, it produce::i pain by pres.-,ing 
on the globe ; relief' may be sometimes aftOrded under these circumst:mces by 
fi xing the licl in a. po .... i.t ion of slight ever~ion by means of collodion. Th-e 
treatment cou,.i :"t:; in the use of warm fomentatious, with a puucture if re
quired, the induration which remains being dispersed by the use of d ilu te 
citrinc ointment. Tonics are usually indicated as con:;ti tut ional rcmed ie~ . 

Trichiasis and Distichiasis.-The former term signifi c>:;:. an irregular dis
placement of the cyelashc:s, some of which, stunted and inverted, produce 
great irritation by friction on the conjuuctiva and cornea, the latter becom
ing in extreme case8 cloudy and vascul::ir. In distichiwJiJJ a complete double 
row of lashes exists, the inner row being inverted, and producing great irri
tation as in the previous ca~e. The treatment of either affection consists in 
carefully ex tracting with cilia forceps the offeudiug lashes, or, i11 severe cases 
(if the upper lid be involved), excising the whole row of cilia, by means of 
two iucisions parallel to the lashes and one on either side, the tal'sal cartilage 
being thu~ split, and a wedge-shaped strip bearing the cilia removed. The 
operation may be facilitated by first fixiu g the lid with Huellcn's forceps. 

F IG. !~66 . 

Snd len'sforceps. 

H erzenstein applies a subcutaneous li~ature arou!Hl . the roots of the lashe_s, 
while Hayes, of Dublin , induces. slouglung of the follicles by the hypodern11c 
injection of the perchloride of iron. If but one or two lashes are mvolved, 
an old operation revived by Snellen, \Vat.sou, and Robertson, m:l~' be reso1:ted 
to. This consist.-.s in drawing the displaced eyelash, by means of a fine liga
ture (\Vn.tson employs human hair) under the skin of the eyelid, and th~s 
mechanically altering the direction of tl~e lash's gro'~' th. F or COl~plete d1s
tichiasis, 'Vatsou employs transplantatt?n, ~s p~·act1sed by Arlt m ~ascs of 
entropiou. In the case of the lower lid, 1t will usually be suffiment to 
remove an elliptical strip of skin with the subjacent fibres of tl_1 e orbicularis 
muscle, thus producing eversion as in the operation fo r entropton. 
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Entropion, or Inversion of the Lids, may result simp1y from spasmodic 
action of the orbicu1aris palpebrarum (blepharospasm ), as in the entropion 
after cataract operations in old persons, or from long-continued conjunctival 

inflammation, the injudicious use of caustics, 
Frn. 367. etc. The irritation produced by the friction of 

the inverted lashes is very great, and sometimes 
induces opacity of the cornea . The treatment 
of the spasmodic cases 1 consists in restoring 
tl1e lid to its proper position by traction with 
the fingers, and then fixing it by the applica
tion of colloclion, the contractile property of 
which serves to obviate the tendency to inver
sion. Chronic cases of entropion ma)r be reme-

~~~c~v~ft1ve~~~:;i~!~0f:i~~~=: !~~i'1en:cf~~~i~ ~~~:{j 
strip of skin with the subjacent fibres of the 
orbicular muscle, paral1el to the cil iary border 
of the lid-the wound being subsequently closed 
or not with sutures; 2 (2) "groo\"ing the tarsal 
cartilage," as recommen<lecl by Streatfoild, the 
operation consisting in the removal of a trans
verse strip of the cartilage by means of two 
parallel incisions meeting at the apex of a V 
-the skin wound being subsequently closed 
with stitches; (3) excising a narrow oval piece 
extending the whole length of the cartilage, as 
advised by Berlin; ( -l) making a linear inci
sion, cutting a.way a portion of the orbicular 
muscle, and stitching the skin of the lid to the 
distal edge of the tarsal cart ilage, as practised 
by Hotz, of Chicago; (5) the introduction of 
two or three threads in a longitudinal direction 
through the cutaneous surface of the lid, the 
ligatures embracin g- the ciliary margin and be
ing allowed to cut their way out by ulceration, 
as advised by Pagenstecher, or embracing the 
sk in and muscle of the lid only, as rPcommended 
by Laurence; :i (6 ) the excision of a triangular 
portion of skin, with or without a part of the 
subjacent carti lage, as recommended by Von 
Graefe; ( 7 ) the remo,·al of the whole row of 
cilia, as described in speaking of trichiasis; or 
(8) transplantation of the cil ia to a better posi-

Eniropion forceps. tion on the lid, as practised in various ways by 
Arlt, Fresche, W arlomont, and l\IcKeown. As 

a prel iminary to any of these operations, it will often he :tdYisable to sli t up 
the external canthus (cantlwplasty ), re-adhesion being prevented by uniting 
the skin and mucous membrane on either side with a st itch. 

1 Dr. Ilarla.n reports an obstinate case of blepharospasm cured by inhalations of 
nitrite of umyl. 

z Schneller has modified thi~ operation by circumscrib ing, without excising, an 
ellipticul strip of skin, and having loosened the lateral portions, uniting them with 
sutures above the central portion, which is thnsco,•ered in and serves as a splint to 
give firmness to the part. 

3 A somewhat simi lar operation is employed by Solomon, nnd is so.id to llt\ve been 
de"ised by Snellen, of Utrecht. 
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Ectropion, or Et•ension of the Lids, may be of an acute character, resulting 
from spasm of the inner fibres of the orbicularis palpebrarum in cases of 
purulent conjunctivitis, in which case its treatment is that of the disease 
which it accompanies, or may appear as a cl1ronic affCction, resulting from 
ophthalmia tan:ii, chronic conjunctivitis, etc. Under these circumstances, 
the treatment consists in the application of nitrate of sih-er to the mucous 
membrane just within the line of eversion, with slitting of the canaliculi if 
the puncta be e,·erted or occluded. Ectropion from the contraction of cica
trices, ab~cesses, etc., usual1y requires an operation,1 which may consist (1) in 
excising a portion of the cverted conjunctiya; (2) in remo\·ing a triangular
shaped piece of all the tissues of the lid near the external canthus, and 
bringing the edges of the wound together with harelip pins, thus shortening 
the lid (Figs. 368, 369); (3) in making a transver•e incision through the 

F IO. ~68. 1'"'10.3159. 

Adams'soperationforectropion. (LAWSON.) 

lid down to the conjunctiva, drawing this through the wound to the 1·equisite 
extent, and cutting it off' with scissors; or ( 4) in dissecting out the vicious 
cicat rix and filling the gap by transplanting a flap of skin, from the fore
head in cnse of the upper1 and from the nose or check in case of the lower, 
lid, or even, ns su ccc~sfully prncfo.:ed by \Volfe, \Vndsworth, Von Zehender, 
Aub, Reeve, Abbott, Noyes, :Mathewson, Ely, E. 8rnith, Tosswill, and other 
surgeons, from a distant part, the flap being shaved dow11 so as to a~similate 
the operation to Rcverdin's plan of transplanting cuticle. 

Excurvation of the Eyelids is the name used by Laurence for the peculiar 
deformity observed, pnrticularly in the upper lid, in cases of inveterate 
trachomit i the remedy, according to this writer, consists simply in d ividing 
the outer canthus, and uniting the cut edges of coujunctirn. and skin by 
stitches above and below. 

Ptosis, or Fatting of the Upper Lid, may be congenital, or may result from 
the increased weight of the part due to inflammntory thickening, from 
wounds dividing the levator palpebrre or its nene, or from partt l y~i s of the 
third net'\'C. The freatment (in cases of ~ufficient severity to justif)' opera
tion) con~ists in removing an elliptical portion of' the Rkin and subjacent 
mt1$Cle of the lid, the edges of the wound being then approximated trans
veri;ely, so a::i. to place the part under control of the occipito-frontalis muscle, 
which sends fibrcR t.o the upper portion of the orbicularis-or in the intro-

1 C.H. Bull advises knel\ding nncl t1·action of the cicatrix~ as n preliminary to any 
operation of blepharoplnsty. 
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duction of ligaturea a:::; de~cribed in ~peaking of entropion. In pamlytic 
cases, the emlermic application of strychnia ha~ been occasionally rc:"orted 
to with advantage. Dr. Van Bidder, of New York,_recomme~ds the .c~n
ployment of a delicate IoditH·u~ber band, faJ'.let~necl with cullod1011 and 1sm
.glas.-: pJa,.ter to the edge of the hd and to the forehead, oo as to s.upplement 
the paralyzed muscle, a~ in Barwell's and Hayre':; method of' treating club-foot. 
Dr . .:\[utllew:;on ha:; employed a similar plan in the treatment of spasm of' 
the orbiculari::; (blephatospa~nn). Mr. Hutchin~on has clc~cr~bed,,under. t_he 
name of ophtlwlmoplegia exlema/ cases of partial, symmetr1cnl 1rnmob1hty 
of the eyes, with ptosi::;, due to syphilis, eith~r ~ongcnital o~· acquire<l 1 and 
susceptible of improvement from the use of 1od1de of potassium. 

Lagophthalmos, or Hnre-eye,. denot~ an . inability t? close the CJ:elids; 
it may result from the contract10n of c1cntr1ces1 when 1t~ tre~1tment 1~ that 
directed for cctropion, but more often depends on paralysis of the orbicular 
muscle from some local affection of the portio dura, or from intra-cr:10ial 
causes. _[f the affection appear to result from the pressure of a tumor on 
the portio dura, the offending growth shou ld, of course, be removed; a blis-

ter to the temple may be of service in cases 
Viu. 370. resulting from expo:mre to cold; while, if a 

syphilitic origin be suspected, the iodide of 
potassium should be administered. 

Symblepharon is a morbid adhesion of 
the eyelid to the eyeball, resulting usually 
from the ricatrization of burns, ulcers, etc. 
The treatment consists in (1) dividing the 
adhesions, and uniting the cut edges of con
junctiYa with sutures (Wilde); (2) covering 
the raw surface, left after severing the adhe
sions, with flaps of healthy conjunctiva 
taken from unaffected parts of the eyeball 

Symbleph:i.ron. (MAc1<R:o:z1s.) (Teale),2 or with a flap from the skin of the 
eyelid itself, passed through a slit in the 

tarsal cartilage (C. B. Taylor); (3) dissecting back the symblepharon as 
far as the retro-tarsal fold, doubling it upon itself so as to oppose a mucous 
surface to the globe, and fixing it in this posilion by means of a ligature 
which is armed with two needles and passed through the lid from within 
outwards (Arlt); or ( 4) employing delicate flaps taken from the cheek or 
forehead, and inverted so as to turn the cutaneous 8urface toward the eye
ball, as successfully done by Dr. G. E. Post, of Beirut, Syria. Dr. Mac
Farlan, of New York, succeeded in one case by simply di..--secting out the 
symhlepharon and keeping the lid drawn away from the ~lobe, until cica
trization occurred, by attaching the lid to the cheek with pms and ligatures. 

Anchyloblepharon is an abnormal adhesion of the free edges of the upper 
and lower lids, either congenital or the result of injury

1 
etc. The treatment 

consi.sts in ~evering the adhesions with a small knife and grooved director, 
reunion bemg prevented by touching the cut edges with collodion. 

1 Th~ same writer applies the name opltthalmoplegia interna to cases of paralysis 
of th.e. 1.nternal muscl.es of the eye, which he believes to be due to disease (probably 
sypb1ht1c) of the lent1cu lnr ganglion. 

2 Wolfe, of Glasgow, Dufour, Calboun1 of Georgia, and i\L H. Brown, of New 
Yor~1 have operated successfully by transplanting portions of conjunctiva from 
t·ablnts. 



DISEASES OF TllE LACIIRY:MAL APPARATUS. 705 

Epicanthus is a congenital affection in which a cresceutic fold of skin 
overlaps the inner canthus of the eye, producing considerable deform ity; 
the treatment consists in excising a. longitudinal fold of skin and bringing 
the edge!i of the wound together with sutures, so that the subsec1uent con
traction may expose the pre,·iously hidden cauthus. 

Tumors of the Eyelids.-SebaceotM, Ya.scular, and other Tumors occur on 
the eyelids, and are to be treated as similar growths in other situations. 
The ('ltrilazion, or com.man tarsal tumor, appears to originate in a distended 
state of a Meibomiau fol li cle, and often suppurates; the tl'ealment consists 
in making an incision on the conjuncth·al su rface and squeezing out the 
contents of the mass. Chisolm recommends, in al l cases of palpebral cyst, 
simple puncture followed by e\•acuation of the cyst contents, and subsequent 
cauterization of the cavity with a silver probe dipped in nitric ac id. 

DroEASJ~s OF THE LACllRYMAL APPARATui:;. 

Diseases of the Lachrymal Gland.-This organ may be i11flamed (Dacryo
culeniti.~), or may be the seat of various morbid growth.If. These affections 
are, however, rare, and their treatment presents no foatures calling for 
special comment. FMtula of the Lachrynwl Gland may result from abscess 
or wound of this part; it may be treated by paring the edges and introducing 
a suture, by the application of caustic or the galvanic cautcry, or by estab
lishing a free commun ication with the coojunctival surface by the use of a 
seto_n1 as has been successfu lly done by Bowman. 

EtciiJion of the Eaclu·y11wl Gland is recommended by Laurence in cnses of 
obstruction of the canal iculi , in which it is found im po::::sible to restore their 
permeability; the operation consists in making an inch;ion below the upper 
and outer third of the orbital ridge, cautiously opening the orbit, seizing 
the gland with a double hook, and carefully dissectiug it from its attach
ments; hemorrhage hasi ng ceased, the wound is cloi;ed with sutures. To 
avoid the risk of ptosis, which occasionally follows the operation, l\lr. Lau
rence suggests that au internal incision should be made through the upper 
sinus of the palpcbral conj un cti\'a, with an external div ision of the outer 
can th us; the substa nce of the lid would not thus be involved io the operation. 

Xerophthalmia, or Dryne8s of the C'o11junctiva 1 from deficiency of the tears 
and mucous secretiou which nalur:1lly lubricate the part, may be greatly 
alleviated by the local use of glycerine. 

Epiphora, strictly speaking, signifies an excessive secretion of' tears, but 
the term is often used as equivalent to Stillicidium Lacrymm·um, which is 
the o,·erflow from obstruction of the canal iculi or nasal duct. Excessive 
lachrymution may be n symptom of various inflammatory conditions of the 
eye, or may result from the presence of foreign bodies, entropion, etc., under 
which circumsta nces its treatment requires, of course, the 1'emoval of the 
cause to which the epiphora is due. 

Obstruction of the Canaliculi may occasionally be remedied by d il atat ion 
of the pa~sage with probes of gradually increasing size, but it will usually 
be ncccs~a.ry to slit up the canal with a delicate g rooved director and cata
ract knifo, with sci!!sors, or with a de licate beaked knife, which is perh aps 
the most convenient instrument. The same operation is required in cases of 
ei'Cl'sion or obliteration of the puncta lacrym.alia. The lower canalicul us is 

45 
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the one usually slit, the incision being made towards the conjun cti val sur· 
face, so as to open a pa~age fo r the tears. R~un~on is t~ be prcve~lcd by 
the daily in t rod uction of a probe, by the apphcatwn of mtratc of silver, or 
by excising a small portion of the mucous membrane. If the punctum h~ 
indistinguishable, the lachrymal sac may be opened beneath the lcndo ocult, 
and the canalicu lus slit from below upwards, as recommcndc<l by Bowman, 

F IG. 37 1. 

or n. bent director may be introduced through the 
brought around into the lower canaliculus, or vice 
Strentfcild. 

punctum and 
as advised by 

Obstruction of the Nasal Duct usually results from t11ickening of its mu· 
cous lining, ns the consequence of chronic inflammation. The treatment 
consists in effecting gradual dilatation by means of probes, introduced through 
the punctum, the ca nalicu lus being, if necessary, prC\'iously sli t. In passing 
probes through the canaliculi and uasa l duct, the position of the instrument 
is ut fir:st longitudina l, then t ransverse, and then somew hat longitudinal again, 
with a slight inclin at ion inwards and backwards in correspondence with tbe 
anatomical disposition of the parts, which must be borne in mind. Metal 
probes are commonly to be preferred for dilation of the lachrymal passages, 
though bougies of the laminari<i digitata have been successful ly employed 
by Se\'eral surgeons. Other modes of treatment are the introduction of a 
style through the slit canaliculus into the nasal duct, the instrument being 
n.llowed to remain several days (Bowman ), the in ternal division of the 
strictu red part by nicking the seat of obstruction in several directions with 
a suitable knifC (Rtilling ), and the forcible dilatation or rupture of the 
stricture, as in H olt's method of treating stricture of the urethra (Ilerzen· 
stein). The old plan of introducing a sty le through an extemal excision, 
is now generally abandoned . 

Inflammation of the Lachrymal Sac may be acute (Dacryo-cystiti.o) or 
chronic (Ble11norrluea, J.ll ucocele) . The former variety of the a.ffCction is to be 
treated with warm fomentat ions, and an enrly puncture from the conjunc· 
ti val surface, if suppuration occur; and the latter by the use of astringent 
lotions, by sli tting the canaliculus and dilating any str icture thnt may be 
found, and by washing out the sac with astringent injections introduced by 
means of a ca nula and syringe. In obstinate cases it may be necessa.ry to 
excise the anterior wall of the sac (Von Ammon, Bowman, Lawson, l\fo. 
noyer), or to obliterate the sac itself by the use of caustic or the galvanic 
ca.utery, applied through an incision, which is best made, as advised by 
Agnew, of New York, through the conjuncti\'3. Suppuration in the region 
d~~!1:e. lachryma l sac may, as pointed out by Parinaud, be due to dental 

Fistula Lachrymalis, or fistula of the lach rymal sac, may result from 
either acute or chronic inflammation of the part; the treatment consists in 
the removal of :rny obstruction to th e natural course of the tears, and in 
the use of nstringcnt injections; if necessary, the sinus may be lai<l open 
with a cataract knife, or its edges may be pared and a suture introduced. 
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Syphilitic Affections of the lachrymal apparatus, both secondary and 
tertiury1 nrn described by R. ,V, Taylor1 of New York . 

D1sE.\SES OF TITE OnmT. 

Abscess of the Orbit may be acute or chronic; the symptoms of the former 
arc tho:oe of' nb~ccss in general-deep-~eated and constantly increasing pai n, 
aggravated by motion or pre::..sure, with a swollen1 glazed, and rudcmatous 
state of the eyelids (particularly the upper ), chemo:-is of the eonjunctirn, 
and protrusion of the eye, the displac·cment being usually somewhat down
wards and inwa rds, ag well as forwards. Im pairment of sight results from 
prc::-su re on and Rt rctehingof the optic nerve. Fluctuation is finally devel
oped, and poin ting usually occurs below the inner portion of the supra
Ol'bital rid~P . The symptoms of chronic abscess are much less distinctive, 
the diagno~is from enccphal oid or other soft tumor being often impossible 
without the aid of the exploring needle. The lrcalment of eithe r for m of 
uhsces:; comd:;t8 in making an incision with a. knife introduced fl atw i~c a t 
the point of g..e:ttcst flu ctua.t ion, the subsequent management of the case 
bei ng conducted on general principlrs. If a .~inu.s persist after the evacua
tion of an orbi tal abscess, it may be st imulated to heal by the use of astrin
gent injections. 

P eriostitis, Caries1 and Necrosis of the orbita l walls arc ocnsionally ob
scn·cd, u5uallr as the re:mlt CJf constitutiona l syphilis. The treulment of 
these affbct ions pre:oents no foaturcs requiring special comment. 

Tumors of the Orbit.- Various forms of morbid growth are met with in 
this region, as the <·ystic, carti lagi nous, osseous, fibrou~, recurrent, Yascul:1.1·1 

and canceron~. The treatment of these different aflCctions has been 1'uffi
ciently con5idcred in Chapter XXVI. i in dealing with non-malignant 
growths, the eyeball shou ld, if unim·olved, be, if possible, allowed to remain; 
but in the case of cnncerous tumors of the orbit , it must commonly he re· 
moved, to al low space fo r complete excision of the morbid growth. Law
son recommends tbat1 after the remova l of a malignant tumor from the 
orbi t, li nt sp read with a. paste of chloride of zinc shou ld he carefu lly ap
plied to lhc whole surface from which the g rowth sprang. lfydatids of the 
orbit have been ob~cn·cd by Lmrson, Higgens, and others. 

Aneurisms of the Orbit.-Thc orbi t may be the sent of ord inary aneu
rism, aflbcting the ophthalmic artery, of traumatic aneuriom, or of aneu rism 
by a nastomosis. In either of the two first-named conditions the re would be 
exophthalmos, with more or less pulsation, but according to Terrier and 
H.ivingtou

1 
who luwc ably in vestigated the literntur~ of the su.bjcct, the 

same symptoms may he equally due to an extra-orbital aneunsm of the 
ophthalmic a r tery, to nn a.neurism of the internal carotid, to an ext ra -orbita l 
aneurismal vnrix involving tt·.e in terna l carotid and the cavernous sinus, or 
to dilatation from obstrucLion of the ophthalmic Yein. Aueurism by anas
tomosis appears to in rnlve the orbit only by ~pread ing from neighboring 
parts

1 
and i ~ not accompanied by exophtha lmos. Vasculnr protrusion with

out pulsation m:iy result also from hypertrophy and hypcrremi_a of the 
adipose tissue of the orbi t, as in the peculiar nfli:-ction known ns E':t·ophtltal
mic Ooitre, or Gral'es's or Baseclow's D isease.1 The surgical treatment of 
orbital ancurisms has nlrcndy been considered. (Sec pages 5391 569.) 

1 Rec nn 11blc paper by Dr. '1'. G. :i.\Jorton, in A mer. Journ. flj flied. Sciences for 
July, 18i0. 
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Distension of the Frontal Sinus, by the accumulation of pent-up fluid, 
may, by formincr a tumor at the upper aud inner portion of the orbit, c·nuse 
displacement otthc eyeball, and entail great disfiguration on the patient. 
The treatment consi::;t:s in evacuating the fluid by per.for:~ting _the thinned 
wall of the sinus and then establishing a free commumcat1on with the nose, 
re-nccumulatiou being prevented by the introduction of a drainage-tube. 

CIIAPTER XXXVI. 

DISEASES OF THE EAR 

As in dealing with Diseases of the Eye, it is not my intention in the fol
lowing page:; to di"cuss all those subjects which properly belong to the 
domain of aural rmr,9ery, but to refor only to those mor~ common atlections 
of the ear which the general practitioner may at any tune be called upon 
to treat, nnd to dc~crihe those operations upon the orgnn of hearing which 
every surgeon should be competent to perform. 

Dr.;:,EASES o.F 'l'HE AURICLE. 

Malformations of the Auricle are occasionrtlly met with, usuaJly in con
junction with other congenital defect~; if the malformation consists in 
contraction <?.f the orifice of the meatus, from undue projection of the tragus 
or antitrngus, advnntage may be derh·ed from the employment of clil:itation, 
or from cxci::;ion of a. portion of the cartilage. Congenital closure of the 
meatus by an abnormal membrane, may be reme<lied by nn inci~ion and the 
sub:5equcnt use of tents. Supernumerary auricles may be treated by excision, 
as in cases related by Birkett and Gross. 

Chronic Inflammation of the auricle, attended with great thickenin~. 
induration, itchiug, and tenderness, is chiefly ohscrvcd in debilitated women 
who have pa~scd the middle period of life; it sometimes remains after the 
subsidence of an att:1ck of erysipelas, and i:; commonly cnllcd chronic e;y
sipcla.'i of the ear. The treatment consists iu the npplicatiou of nitrate of 
silver or other astringent lotions, with the administration of tonics, if re
quired. The itchiug may be relieved by the local u~e of glycerine or co11o
dion, and a silver tube may be fitted to the meatus, if this be permanently 
contracted. 

Chronic Eczema is another affection of the auricle which produces much 
annoyance; durinp; the early stages, soothing applications arc required, 
while at a later period nch·antage may be derived from the u~c of astringent 
lotions, or of slightly stimulating substances such as the dilute citrine oint
ment. 

Tumors of the Auricle.-These mny be cystic, fatty, fibrous, vascular, 
malignant, etc. Those particularly de"scrving mention are the blood-cyst, 
Olluemaloma, or Ilamwtoma, Aw·is, frequently observed in the insnne, and 
the fibrous, chcloid-looking growth which occasionally follows the use of 
ear-rings. The former affCction, which, according to Brown-Sequard as 
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quoted by Keller, i:3 due to the existence of a lesion in the left posterior 
portion of' the brnin, and may be artificially produced in animals, requires 
the u::;e of eyaporatiug lotions during the acute stage, followed by the intro· 
duction of' a. seton, or, which Dr. Hearder recommends :is producing less de
formity, the application of a blistering fluid to the inner surface of the pinna. 
The cheloid-like gro\vth may be treated by excis ion, but the disease is apt 
to return. 

Dr!rn.\SES OF THE EXTERNAL ~lEATt:s. 

In some ca:i.c..; it is possible to obtain a satisfactory Yiew of the mentus by 
simply pl:u·in~ the patient in a good light and drawing the cm· slig.Jitly 

~~ 1 fsk:1\~~11~~l.~1 :~~c~;.~~~~~:l~;,~~~!:i~=r~1~~ t:~~p~~~s ~):;!~~~}1!:~~~11°!b~:~tfo~;~~~1~~~~~ 
for g<.'ncral use being, r think, those known as Toynbee's (Fig. 3n) and 
Grubcr1

d, which may be used with either natural or arti· 
ficial light: in the latter case, a reflector is required, and l?w. 372. 
the ~ame may be employed to utilize diffused daylight, 
which is usmtlly preferable to the direct rays of the sun. 
The speculum may be mode of polished silver or of' vul· 
canite, the latter being probably the best material for the 
purpoi'C. For Rpecin l cases other instruments may he 
employed, such as na~sen~tein's ( which is prodded with 
a tube containing a lens and a perforated mirror), the in· 
genious prism speculum deYi~ed by Dr. Blake, of Boston, 
or the binocular speculum sug-gcsted by Dr. Eysell. Dr. 
Blake al!'lo employs srnall reflectors, which can be intro· 
duccd through perforations in the membrana tympani. 

Accumulations of Cerumen or Ear Wax, mingled with Toynbcc·s speculum. 

short hairs and flakes of cuticle, :ire often met with, and 
are a frequent en.use of deafness i the treatment con:::;ists in the removal of 
the hardened mass by syring ing, as directed for .foreign bodieii in the ear 
(page aH), subsequent irritation being prevented by the application of a 
little olive oil or glycerine. 

Vegetable Parasites have been met with in the meatu~, causing a con· 
stru1t a.ccumulation of dense, white fl akes of thickened cut icle; the treatment 
consi~tR in freciuent syringing with lead-water or a weak solution of chlori· 
unted lime. Lc!d rccommcn<ls the use of nitrate of silver, followed by a 
solution of common ~alt. 

Follicular Abscesses occur in the mentus, constituting an extremely painfu l 
nnd annoying affection; they are chiefly met with in those of debilitated 
c·cmstitution, ancl nrc said to be common among patients who suffer from 
styes of the eyel id~. The treatment consists in the use of hot anodyne poul· 
tiers or fomentntionR, irrigation with warm water, irnd evacuation of the pus 
a.,11, soon as its presence is detected, with the application of dilute citrinc 
ointment to remove any indura tion which may be left. The preparations of 
iron may be administered internally, if a tendency to recurrence be observed . 
'Veber·Liel employs, as an abortive measure, in terstit ial injections of a five 
per cent. Ro lution of carbolic ucid. 

Catarrhal Inflammation of the external meatm~., or Olorrlu:ea, is charac· 
terizc<l by the presence of a muco·purulent discharge, :incl is, according to 
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llinton
1 

usually accompanied by a similar affection of the tympanic cavily. 
The treatment (as fill' as the mcatus is conrcrnccl) consist.-; in :;yr ingin~ to 
insure clcanline:::s, followed by the use of astringent lotions or by the insuftla
tion of' powdered talc, which is particularly rccommendcfl by the abovc
namcd author. Dr. T. G. :Morton, of this city, has employed with advantage 
a "styptic cotton/' prepared by soaking cotto1Hrool in a dilute solution of' the 
subsu lphate of iron. ln~uflfation of alum is highly commended by Chisolm. 
Guyon a<ldsc8 the introduction of a drainage-tube. The administration of 
tonics is usually indicated by the constitutional cond ition of the patient. 
Counter-irritation oYCI' the region of the mmstoid procc:<s mny often be ad
vantageously employed. 

Chronic Inflammation of the meatus often results in the production of a 
thicl~enc<l .(/fote of the epidermis, with desquamation, aud nccumulntiou of flakes 
of cu ticle. These must be removed by syringinµ-, a solution of nit.rnte of 
silver, or the dilute citrine oi ntment, being subseq uent ly applied. ~\Dother 
occasional result of chronic inflammation is the de\·e lopmcnt of a granular 
condition of the lower part of the meatus and mcmbrana tympani, somewhat 
analogous to granular lids. The treatment consist8 in the use of a solution 
of nitrate of sih·cr, or in the insufilation of powdered alum or tanuic acid. 
'The presence of a diphtheritic membrane in the external car has been noted 
by GrnbeT, and by (;allau, of' New York. 

Polypi frequently arise from the deeper portions of the mcntus, though, 
nccon.ling to Hinton, their more common seat is the inner wall of the tympa
num, whence they protrude, distending and finally rupturin~ the tympnnic 
membrane. Poly pi of the ear occur under several forms, but in structure all 
appear to correspond with thefibro-cellular variety of tumor1 (p. -180). They 
pn)duce, when large, a feeling of distention and irritation, and arc sometimes 
attended with g rave cerebral symptoms. The treatment, from whatever 
position they spring, consists in subduing any existing irritation by the use 
of lead lot ions, counter-irritation, etc., removing the growth, and adopting 
means to prevent its recu rrence. The removal of:\n aural polypus is usually 
best effected by mcnns of' the "suare" of Sir W. Wilde (Fig. 373), or by 

F10. 373. 

delicate forceps, of which two forms arc exh ibited in the annexed cuts (Figs. 
37-l, .87.5) . . Pun·cs, ?f' London, e?1ploy8 an instrument con~isting of a hook 
pronded with a cuttrng edge, which he calls a" poly pus knifo-hook." The 
more vascular polypi may be treated by caustic applications, such as the 
potas:-;a cum calcc, introduced through a gla:-s speculum . Politzer and 
.l\foBl'ide rccom meud instillations of alcohol. If the snare be used, Hinton 

1 Toynbee describes three varieties1 the raspOerry celfolar1 the jibro-cartilaginous1 
and the globula1· cellular polypus. 



DISEASES OF THE MEMBRANA TYMPANI. 711 

recommends that it i-;hould be armed with the gimp employed by anglers in
~t('ad of wire. AflC'r the removal of a polypus, its roots must be treated 
with cau"tic application~, such ns chrom ic acid, chloride of zinc, or potassa 
fw~a-astrin~ent lotion:; being at the same time used, and the Ellistachian 
tube rendered pcrvious, if occluded. If the mernbraoa tympani be perfo-

Fws. 3741 375. 

-~· 

Forcepsforauralpolypus. 

rated, Hinton's plan of throwing a stream, by the syringe, from the meatus 
through to the fa.uces, should also be adopted. 'Vhcu a decided impression 
has been made upon the root of the poly pus, astringents, such as weak solu
tions of nitrate of sil ver or lead-water, may be substituted for the caustics, 
or iosufflations uf powdered talc or alum may be employed. 

Tumors of the Meatus.-Etosloses and hyperostoses arc occasionally met 
with in the walls of the meatus, and, if large, may encroach so much on the 
canal as to caui;:e dcafnc8s. According to Cumberbatch, they are often of 
gouty origin. The fre(ltmeni, in the early stage, consists in the application 
of the tincture of iod ine to the surface of the growth and behind the car, 
and by a perscvcr:rncc in this plan the increase of the tumor may sometimes 
be arrested. At n. later period, li ttle can be done beyond preventing the 
accumulation of wax and cuticle by frequent Sj'l'i nging, though Cassells rec
ommends removal with a goug-e or drill. Cumberbatch has seen benefit 
from the application of nitric acid. Bagrotf employs the gouge and galvano
cnutery. Sebru~eow-1 or mollttscowr tumors re:::;ult from the enlargement of 
scbaccouR foll icl('$, and when laid open are found to consist of' a cyst-wall 
containing layers of epidermis. If neglected, they are n.pt to cause absorp
tion of the bone, and gr;we or even fatal cerebral complications. The treat
ment con~ists in laying open the cyst, .evacu:lting its contents by syringing, 
and then drawing out the cyst-wall with forceps. 

DisE.\f.l.ES OF 1'IlE ~Im.rnR.\)l'A TY~lPA~I. 

The Dermoid Lamina of the membrana tympani may be the subject of 
simple acute, chronic, or crdartlwl inflammation, these affections often accorn
panvi1w i:;imilar conditions of the external mcatus. Acute inflammation of 
the (ier~oid lamina cnn usually be made to terminate in resolution, by the 
use of local depletion, hot fomentations, and frequent syringi ng with warm 
water. Chronic inflammation often causes an accumulntion of epidermis, 
requiring the empl oyment of t"he syr inge, and perhaps the use of an astrin-
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gent lotion, with counter-irritation over the region of the ma~toid proccss. 
The catarrlwl form of inflammation is of a more serious character, being apt 
to terminate in the formation of granulations, or even of' polypi-or in 
ulceration, which may extend to the fibrous laminre. The tre<li111e11t i~ the 
same as for the ordinary chronic inflammation. Tonic~, especially iron, 
quinia

1 
and cod-linr oil, are usually indicated by the constitutional condi

tion of the patient. .l\Iany of the symptoms of meningitis may, according to 
Bonnafont, be simulated by i11flammation of the membrana tympani, or ~y 
cornpres:Sion of' this organ by accumulated cerumen or by intra-t~·mpamc 
mucus; the diagnosis may, howe\·er, be made by observing that m these 
affections the mental faculties are not involved. 

The Fibrous Laminoo arc also subject to inflammation of an acute or 
chronic character, very often associated with a gouty or rheumatic stntc of 
the system. Chronic inflamnuttion often leads to a dense and rigid condition 
of the membrane of the tyrtipanum, which rua.y be recognized through the 
speculum when air is forced into the tympanic cavity, and which is not 
usually accompanied with pain, but with an annoying tinnitu.~, or ringing in 
the ears, and with deafness-the latter symptom, however, being in all proba
bility due rather to the state of the tympanic cavity itself, than to that of 
its membrane. Toynbee recommends for this rigi<Wy of the membrana tym
pani, the application of nitrate of silver (3ss-j to f3j ) , anrl Hinton speaks 
highly of a combination of ether or tincture of camphor with opium and 
glycerine, as a means of relieving the tinnitus, when all inflammatory symp
toms have subsided. Section of the tensor tympani mu cle has been ad,·an· 
tageously resorted to in some cases by 'Vebcr, and by Turnbull, of this city. 
In the opposite condition, viz., 1·elaxation of the membrana tympani (which 
may result from inflammation, or from simple atrophy), temporary benefit 
may often be derived from inflating the cavity of the tympanum; and in 
some instances, ach·antage may be obtained from the use of astringent lotions 
with counter-irritation over the mastoid process, or from the introduction of 
an a rtificial membrane, or, as suggested by McKeown, of Belfast, the appli
cation of col lodion. In most cases, howe\•er, the treatment must be princi
pally directed to the condition of the Eustachian tube and cavity of the 
tympanum-the former requiring dilatation by the use of' the catheter, while 
the latter may require syringing, after previous incision of its membrane. 
Ulceration of the clermoi<l and fibrous lamin::e of the membrana. tympani may 
persist for many years, being accompanied with a muco·puruleut discharge, 
and constituting one of the varieties of Otorrhcca. If the ulceration extend 
only to, but not through, the mucous lamina, the latter appears at the base of 
a depression correspond ing to the ulcer, :ind protrudes when the tympanum 
i:s inflated. If the mucous lamina be also involved, perforation is apt to 
occur .. The treatment consists in the application of a weak solution of nitrate 

~l~e5~J=~·ta'~·ii~~ ~:~~1~~~~~fi~i~.f~0e°mbf~.:~~t~~:1~p~~~s~1~t~~i~en~~ ;;::;~:~~~~~~ 1~nd 
Calcareous Deposits in the fibrous lamin~u of the membrana tympani 

may assume a concentric or a rarliating arnrngement, corresponding to the 
particular lamina involved. They consist chiefly of phosphate of lime, and 
do not appc~r to interfere particularly with the power of hearing, except 
when complicated with anchylosis of the stapes to t he fonestra. omlis, or 
other d~ep-sented disease. No treatment is likely to prove of much service, 
but a trml may be given to the plan recommended by Toynbee, which con
si~ts. in ~mploying. counter-irr itation over t!1c mastoid process, :ind in acl-
1111111stermg nltcrattves. 



DISEASES OF TllE MEMBRANA TYMPANI. 713 

Incision of the Membrana Tympani, or even Excision of a portion of 
this structure, is occasionally of service in the management of the vnrious 
nffCctioos which have been described. The chief objection to tlie treatment 
by inci~ion is the temporary nature of the imprm·ement, owing to the rapid 
htaling of the wound; to obviate this, the surgeon may resort to the inser
tion into the cut, of a grooved vulcanite ring, provided with a silken thread 
to prevent its foiling into the tympanum, as suggested by A. Politzer. Ex
ciJ3ion nrny be pcrfbrmcd with an instrument specially devised for the purpose 
by Fabrizzi, or more conveniently with a simple double-edged knife and 
?elicate forc~ps. I_n some cases, inci ... ion appears to act by diminishing 
mtra-tympnn1c tension, as shown 
by the gnpiug of the wound; but Fio. 376. 
in other instances no such effect 
is observed, though the resulting 
benefit may be equ:tlly great. 
Wre<leu, of Rt. Petersburg, rec
ommends the Excision of (t Portion 
of lite Alalleu.'J with the adjacent 
membrane, and has devised an 
instrument by which the opera
tion can be accomplished . Sim
rock, of Tew York, recommends, 
as preferable to incision, perfora
tion of the membrana tympani 
by the application of sulphuric 
acid, while Bonnafont accom
pli8hes the same purpose by using 
the actual e<mtery, employing for 
this object pencils made of char· 
coal and dragon's blood, and 
Purves employs the galvanic cau
tery. 

Perforation of the Membrana 
Tympani may reB-ult from trau
matic causes, from ulceration of 
this structure itself: or ns a con
sequence of intra-tympauic in
flammation - the mucus wl1ich 
accumulates within the cavity 
gradually making its wnythrough 
the mcmhrnnr, nn<l being dis-
charged externally. The perfo- Politzcr's mc1hod or inAatina: 1hc tympanum. 

ration may be commonly seen by 
means of the speculum, nnd the patient can, if the Eustachian tube be 
pcn·iou~, blow air through the mcatus by making a forcible expiration (or, 
u~ suR~ested by Dr. ~chell, yawning) with the mouth nnd nostrils closed 
<Ynlsal\'n's experiment) i or the surgeon may do the same by the use of the 
Eustachinn catheter, or by Politzer's method, which consists in blowing air 
through the nostril into the pharynx while the patient swallows-the Eus
tachian tube opening during this net, and the nir thus readily entering the 
tympnnum. The surgeon ma_v simply blow through a fl exible tubei or, 
which is_ prcfC'rablc, may use an Ind in- rubber bag provided with a well-fitting 
1107.zle ( F'ig. 87G). In using PoLltzcr's method, Hinton advises that the bng 
should be npplied to the nostril of the opposite side to that of the ear which 
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it is intended to inflate, nnd that the rneatus of the sound cnr should be 
firmly clo~ed, sons to gunrd it.s membrana tymp~ni {~·om the rft~ct or prc:--s
urc. Gruber has modified Pohtzer's method by d1rect111g the patient, rnstcacl 
of swallowing, to pronounce the syllable ".huck" or " he~k." Tl~c lreatn~ent 
of perforation of the mcmbrana tympani should be d1rectcd, Ill the .first 
place, to an atlempt to secure closure of the opening, which 1~ay somct~mcs 
be effected by the application of nitrate of silver or other ast~·mg~nt l?t1ons, 
the insufHation of talc, etc. If, as often happens, the perforat10u is pre
vented from hcalincr by the accumu lation of inspissated mucus in the lpn
panum, the surgco1~ may resort to Hinton's plan of washing out this cavity, 
first with alkn.linc and after\\'ards with astringent solutions, injected by the 
syringe from the meatus through to the fauccs. The nozzle of the instrument 
should be attached to a flexible tube which c l m~el y fits the meatus. By thc.se 

means the parts may usually be re· 
Fm. 377. stored to a healthy cond ition, when, 

even if the perforation per:;i::.t, the 
,.. heari ng may be but little affCcted; 

if such is not the case, there is reason 
to suspect some loo:Sening of the con· 
nect.ions of the ossicu la, and under 

Toynbee·s artificial membrana tympani. such circumstnnces great benefit may 
be dcri\·ed from the adaptation of an 

artificial membrana tympani, which may cou_sist simply of a plug of cotton· 

~:~~1m~~fid~d i'bltroc)?:~~~:. ~Y::,~~s~~~~li~: 0~11~~~1~:u1~sb~~,?i~~~ b~, ¥.f~d. ~~ 
a delicnte metallic ring .covered with gold·beater's skin, as suggested by Dr. 
B. Thompson, of' New York. If one of the latter contr ivances is used, a 
thread of delicate silver wire is attached, in order to facilitate removal 

Dis.EASES 01·· THE EusTACUIAN TunE. 

It has been shown by Toynbee and Jago, that the Eustachian tube is, 
contral'y to what was formerly 1mpposed, closed when in its orclinary condi· 
tion,1 and opened in the act of swallowing. In some cases, however, the 
Eustachian tube is more or Jess permanently open, giv ing rise to an abnormal 
SC'nsibi lity to sounds originating in the patient's own throat, with a ~cn !'=e of 
discomfort in the fauccs. This condition may arise in the course of catarrhal 
affections, and usually subsides spontaneously. 

Obstruction of the Eustachian Tube may be due to a thickening of the 
mucous membrane of the fauces or tympanum, to a relaxed state of the 
fauces, to contraction of the bony walls of the tube itself, to the prcl'lcnce of 
inflammatory adhesions, to accumulations of mucus, etc. The diagnosis may 
be made by inspect.in~ the membrana tympani through the specul um (the 
membrone, in cases of Eustachian obstructiou, appearing concave, dull, and 
somewhat opaque), and by means of the otoscope, an instrument con!liisting of 
a flexible tube, one end of which is adapted to the patient's and the other 
to the su rgeon's car. If, wh<'n the otoscope is adjusted, the patient makes 
a forcible expiration (the mouth and nostrils being closed), the air, if the 
Eustachian tube be pen·ious, rushes into the tympanum, producing a sound 
which is distinctly audible to the surgeon. This sound, in a normal state, 
hns been compared to th:tt of a bullet striking a targC't at a great cli~tance; 
it undergoes various moclifica.tions as the result of disease, being of a. creak· 

1 This is sti11 1 howevor 1 denied by Rlidinger. 
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ing or whi,.;tlinl! character if the lining membrane of the tube be thickened, 
and p:urgling if the tube or tympanum cootnio fluid. In cases of complete 
ob4ruclion the snund i:', of cour::;e, nbsent. The rhinoscope may be used to 
ob,.;erve the con<lition of the orifice of the Eustachian tube. 

OU.~fruction .{tom Thiclcening of the .Jlucous Jlembrrme o.f the Fattces is a 
fre(1ucul cau,.;c of cleaf'ne~s in ~crofulo'Js children, an<l is often accompanied 
with culargcment of the tonsils. The treatment consi::itS in rel:itoring the 

}'JG. 378. 

Applicationofthcotoscopc. (ToYNUBI!.) 

throat to a. healthy cond ition by su itable means, fuch as s:n·inginp; solutions of 
carbonate of sod ium or of eommou salt through the nostrils, applying nitrate 
of sil ver to the t hickened membrane, or blowin,Q" pow<lcrcd alum through a 
curved tube into the angle behind the tonsil, with the employment of coun
ter-irritation around the throat, the use of tonics, etc. The C}l\'it~r of the 
tympanum should be also inflated by Politzer's method (p. n:n, this pro
cedure bring repeated as often as necessary, and, as advised by Hinton, the 
vapor of chloroform being substituted for air in cases of difficultr. 

Ob.~truction .from Relr1.ration of lite Fcmces occurs in adults, usually in those 
who arc othend~e debilitated, and is said to be often due to excc:-:s in smok
ing. The lterilment ronsi::'t.;; in the adoption of means to impro,·c the general 
health, \\'ith the local u~e of ::-:timuluting and ni-tringent application~. 

Ob.~fruction .from Strieture o.f the Bony Walls o.f the Euslru:hian Tube, or 
from 11~flm1wwlory .AdhesionR, would require for recognition the introduction 
of an elastic sound as a means of exploration, but little or no benefit could 
be expectcc..l from treatment. 

Eustachian Catheter.-In cas<'s of obstinate Eustachian ohstruetion, the 
operation of cathctcrization is often required. This is effCcte<l :-:imply by 
pa~:-:.ing the cath('tcr, its point heing turned downwnrcls, along the ftoor of 
the no~tril, until the posterior pharyngeal wall is reached, nnd then drawing 
the in:-;trumcnt about half an inch forwards while its poinl is turned gently 
oulwarcl8 nnd upward::;, when it will usually readily cater the orifice of the 
Eustathian tube. Cutter, of ~Iassachusetts, employs a catheter of his own 
devh~ing, guiding its introduction, which is effected through the mouth, by 
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the ai<l of rhinoscopy. The tympanum 1~ay now be infl.ated, when lhe st11:-

~:~:~ti~~1n b~0f1~gpn~;~~ b~~~ d~l~~~~:f~1~~ f~l~~ea~~~ 1~~· ,~:r~; 11bc 0~ t:!11~11~t~~~cbjc;1~~,;; 
of bougies 1 of whalcboue or Jamin aria digitata, introduced through the 

FIG. 370. 

catheter, aided perhaps by the use of alkaline or astringent sol utions injected 
throu(l'h a small flexible tube. \Vh en inflation can at last be effected, a few 
drop.'3°of a weak solution of uitra.te of silver may be sy ringed into the tym
panum. 

DISEA~ES OF THE GA.YITY OF THE TvMPAXUi'll. 

The diaN"nosis between deafness from tympanic les ions and nervous deaf
ness 11rnv ~ommonly be made bv the use of the tlming..Jork, the following 
rules for~ the emplo)•ment of whiCh are given by Hinton:-

1. In a normal state a. tuning-fork is hear<l before the meatus after it lrns 
ceased to be heard on the vertex. 

2. \Vhen placed on the vertex:, it is heard more plainly when the external 
meatus is closed . 

3. Consequently, when one meatus alone is closed, the tuning-fork is heard 
mo~t plainly in the closed ear. Hence, 

4. In cases of one-sided deafness, if the tuning-fork, when placed on the 
vertex, is heard most plainly in the deaf, or 1uore deaf, ear, the cause is 
seated in the conducting apparatus; if it is heard loudest in the better ear, 
th<' cause is probably in some part of the nervous apparatus. 

:). If~ on cloRing the mcatus, the tuning-fork is heard decidedly louder, 
there is no considerable impe<liment to the pas:mgc of sound through the 
tympn.num . 

6. If the tuning-fork is heard longer on the vertex than when placed 
close before the meatus, the cause of the deafness is in the conducting media. 

7. However imperfectly the tuning-fork may be hea rd when placed on 
the vertex, it gives reason for suspecting only, and is not proof ot: a nerve 
affection. 

Lucae's "max imal phonometer" and " i1i terference otoscope," nnd P olit
zcr's ''double otoscope," may serve as aids to diagno:;;is in certain cases. 

Inflammation of the Mucous Membrane of the Tympanum is not un
frequently present, in it.s milder forms, in c:iscs of common "cold " nncl 
sorethroat, g iving rise to a deeply-seated pain in the ear, with buzzing 
noises, and sl ight impairment of' hearing i inflation of the tympanum i:; 
painful, and au in~pectirm with the speculum shows the rne1ubrana tympani 
to be more vascular than in the normal state. This aftCction, which con
st itu tes the ordinary ear-ache of children, is very apt to recu r at intervals, 

fii1~
1

ii1~~ ~·;.s~h~lt~~~~J~~u~~. ~1~~ict~1:e1c::i1i',;t~dp~~111~~~~~~1~ ~~a~,:~~~uT~: 
• 

1 The. dib~tation of the Eustachian tl~be b~ the introduction of bnu,gies is an opera 
tion winch 1sby no means free from riskj 1t sho11ld ther<>fore be looked upon l\Sll. 
last resort, Rnd shou\J be practised with great caution. .Medicated bougi1:s a.re em
ployed by Buck, of New York. 
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treatment con~i1'tS in the u~e of 5oothiug applications (such a:-; warm glycerine 
and laudanum) to the meatus, with counter-irritation over the region of the 
ma:;toirl proce:-s, during Lhe attacks-followed by cold sponging, friction, 
and attention to the ~talc of the throat during the in term ls, so as to obviale 
rcC'urrence. ~cxton points out that, in some cases, disease of the middle 
ear i:s dependent upon af!Cctions of the teeth. Hinton recommends that the 
tympnnum should be inflaled with warm vapor enry evening for a fow 
clays after each attack. The employment of condensed and of rarrfied air 
in the external mealu8 is advised by Dr. Sexton1 of New York. 

In its sei•cl'cr formi:;, inflammation of the mucous lining of' the tympanum 
is an <'xtremel.v painful aAection, attended with much constitutional di:sturb
nnce, nod sometimes with delirium. The symptoms of tbc milder form of 
the di1'case are all uggravntecl, and there is, besides, often g reat tcnderne~s 
over the ma~toid proccs~. nnd in front of the ear. The affection may 
termiuate in res11lution, or in discharge through the Eustachian tube, Or 
through t he memb rane of the tympanum; cariesaucl consequent intrn·cranial 
disease, and parnly~is of' the facial nerve, are occasionally met with as 
sequcla! of thi.-; aflCCliou. The treatment consist£ in the use of local depletion, 
with the application of hot anodyne poultices or fomcntation~1 laxatives and 
diaphorctit:s being at the same time admini!:'tcred internally. Dr. A. N. 
Ellis su~gcsts the instillation of atropia. Toynbee recommends gargling 
the throat with hot watrr, and the use of mercury with opium. Drui.tt 

~~~~i~~~r~ 1~j.~f~i=i~::t ~~~~~ ~~~ i~~~,~~oid1l.1~~~~e~~;s:~~r~;:~u~~:1~q~~~:s~\u~~~11~ .. e~~·ii:~ 
discharA'e through the Eu:;tachian tube, the hearing will probably be grad
ually rc .... tored, and rCCO\'Cry may be promoted by the employment of' countcr
irritation, inflation of the tympanum with dilute n1por of iodine, etc., and 
syringing alkaline lotions through the nose. If the membrana tympani 
have gi,·en way, hearing may still be restored, and adrnntage may he 
derived in these ('ascs from washing out the ear, by syringing alkaline 
and a:o;tr ingent lotions from the meatus through to the foures, in the way 
already dcstribccl (p. 71-1). The local application of nlcohol is recommended 
!n these cnscs by Cassels, of' Glasgow, as is the insufHation of iodoform by 
Rankin, of New \"Qrk; H owe employs a solut ion of pcrmungnnate of potns· 
sil11n (g-r. ij-viij to (3j). If the infla.mmation spread from the ear to the 
adjacent cr:rnial bonc:s, coma or death may follow . 

Accumulation of Mucous or Serous Exudation within the Tympanum 
is, according to Hinton, a frequent cause of deafness, and when occurring in 
children, may give ri:;e to convuls ions, or1 as in the otorrhcra of scarlet fiwcr, 
etc., may even prove the immediate cause of death. The patient has very 
frequently the sensation of ~omethinfr being present in the car :rn<l moving 
with the mowments of the head; this feeling sometimes induces a habit of 
giving the heacl a. peculiar shake, as if to shake the offending body out of 
the way i the hearing is often improved by holding the head down on the 
affCctccl sidl' . The membrane of the tympanum, a~ seen through the specu
lum, appcar:s a.bnormally white1 either generally or in parts. Percus:sion 
of the Jwad i1; suggested by Hagen as a means of diaguosis of serous exuda· 
tions, this producing a peculiar clinking or clattering sound in the affoctecl 
ear. The treutm.ent consists in in cising the membr:ma tympani, usually nt 
its upper nn<I posterior part, thus convcrting the case into one of pcrforntion 
of the mcmhrnnc, and then daily washing out the cavity as directed in 
spC'aki ng of that affection (p. 714). The incision usually heals in four or five 
days, and the operat ion may be repeated, if necessary, in the coun'iC of a 
fortnight. As there is no doubt that convulsions in children arc sometimes 
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connected with, and probably dependent upon, the prc:;cnce of mu~us. in 
the tympanum, Hin ton judiciously advises .that in ca~es of cerebra l 1rr1ta· 
tion in t he young-, the ears should be exammed a~ regularly as th_c gum~.i 
n. habit of ruhbing the cars is almost as con::-tant a symptom of tl11;; cumli
tion, as that of l'ubbing the gums is of the irritation of tcctl~ing •. at~d. !-hou ld 
rccch·e at lea~t a8 much attention. In the.se cases, beside mc1~mg the 

~~·~'::1~:i3 ~1J~ t~;1~;~~:1ii1~0~1~~ct~~~1~: ~a~f1~r~1;' ~~1~~~be11~~J;11~~ift~~~<lr:~t~~!:11~11\~~~ 
The state of the throat shou ld also be looked to. If the tympanic nrn rus be 
in a fluid condition, it may sometime8 be evacuated t hrough the Eustachian 
tube, either by the use of an clns ti c catheter us recommended by Purves, 
or by simply placing the patient in such a position th~t ~he fluid will escape 
by gr .tvity, while the tympanic cavity is inflated by P ohtzcr 's method. 

Membranous Bands a re not unfrequently found in the tympanum, bind-

~~~1f°gert1~1 ~~a~!; i~~~~~~~~~ 0~~~:~1 b~~~i~g c~~~;~t ~~~~~~e~~cot~\~~c~fn~~~~1~t~~; 
in other cusc:S they result from the organization of inflammatory J ~· mph. 

They do not materially interfere with the 
Fm 380. function of the part unless so situated as 

to restrain the 111otions of the ossicu la. 
The presence of the~e band~ may be sus
pected if the membrana tympnni appear 
irregularly conc:wc, the Eustachian tube 
being pcrvious; but the lll<J:-;t satisfactory 
means of <liagnoi::is is t he use of Riegle's 
pne'l.tmatic speculum, an instrument con
sistiug of a box provided at one end\\ ith 
a magnif)'ing Jens, nnd nt the other with 
an ear speculum which i::s made to fit the 
meatus closely by means of an India-rub
ber tube; another tube pusses off from 
the box and is furnh:)hcd with a mouth· 
piece, or, as suggested by Dr. E ly, of 

Siegle's pncurn;uicspeculurn. New York, a sy ringe, so that the surgeon 
can by suct ion make the membrnna tym

pani move backwards and forwards,wb ileatthesame time he ca n, by look ing 
through t he lens, observe the effect produced. The freatme11f consi~ts in 
inflating the tympanum, by which means the bands may sometimes be rup
tured, in injecting solvent fluid s, such as a solution of carbonate of sod ium 
(gr. x-f,5j) through the Eustachian catheter, in the w;e of an ca r-trumpet, etc. 

Rigidity of the Mucous Lining of the Tympanum may result from the 
effect of chronic inflammation, or may be due to the gradual drying of ac
cumulated mucus. The mcatus in these cases usually contains little or no 
wax,_ and t l~ e membrane of the tympanum is normti.l, or s lig htly opaque, 
and 1s oecas1onally the seat of calcareous deposits. There is tinnitus, but no 
pain, and the a~r enters the Eustachian tube naturally, or with a flapping 
sound. There is not mu~l.1. absolute dcafncss1 the patient hearing sing le 
sounds well cnough1 but fadmg to hear when a variety of sounds succeed 
each other in rapid succession- it being thus the aclnpling power, or, to bor-

~~o;h f eflv;1~~ :~:?f e~-e~r~~til~~~ m i·r1i:u ~~1~r:i; ttl:~a ;c~~1~~ib~~~~~-1i~,, ~~utl1:x~~~e~· l~~c~ 
noise, us the ratt ling of a railway train, than when in a still room. 

The treatment recommended by Toynbee, consists in the application of a 
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strong solution of nitrate of sih-er (3ss-5j to f 3j) to the mentu:i, nnd of a 
weaker solution (gr. \rj-f'3j ) to the membrann tympani, with leeches below 
nnd counter-irritation behind the ear, aud the internal exhibition of mercury. 
fiinton relies chiefly on the injection ofmedicnted liquids into the tympanum, 
the H1bstance~ which he prefers being carbonnte of sodium (gr. x-xx to f3j), 
muriate of' ammonium (gr. x-f3j) with i- grain of eorro:::ive sublimate, and 
sulphate of zinc (µ:r. ij-vj to f,5j). A few drops of the solution may be in
troduced by the Eu!:itachian catheter, aud blown into the tympanum by 
mean~ of an elast ic bag i or the patient may make the application himself by 
Gruber's plan, which consists in syringing about two fluidrnchms of the 
soluti()ll through the nostril into the pharynx, and inclining the head to tho 
afll>cted side so as to bring the remedy in to contact with the Eustachian 
orifice; by then inflating the tympanum without swallowing, a small quan~ 
tity is forced into the cavity. Before resorting to either of these methods, 
the throat should be cleared of mucus by syringing an alkaline lotion 
through the nostr il s. Applications may be made directly to the tympanum 
(as advised by " rcber) by means of a flexible tube passed through the 
Eu!!tachian catheter. 

Anchylosis of the Stapes to the Fenestra Ovalis presents symptoms very 
analogous to those of the affection just described. The treatment usually 
recommended consists in the administration of alterativcs, with the use of 
counter-irritation, but the rceults are not Yery satisfactory. l:.Xoslosc:J arc 
sometimes developed on the ossicula1 which may also be the scat of fracture, 
di.<(localion, cm·ies

1 
etc. The artificial mcmbrana tympani is of use in some 

of these cases. 

Periostitis of the Mastoid Process, or Inflammation of the Mastoid Cells, 
may accompany a simi lar condition of the lympanwn, or may exi:.;t inde
pendently. If neglected, caries or necrosis may occur, followed, perhaps, by 
grave or even fatal cerebral complications. The most importnnt point in 
the treatment is to make a free and early inci&ion down to the bone in a 
longitudinal direction, half an inch behind the car and extendi ng the whole 
length of the mastoid process. If the symptoms persist, or, according to 
Dalby, if the bone be found healthy, the mn::itoid process itself shou ld be 
pe1foratecl with a smal l trephine1 or other suitable instrument, so as to lny 
open its cel ls and allow the free escape of matter. In order to a\·oid hemor
rhage, Ilagrofl' recommends that the opening should be made by the alter
nate use of the galvano-cautery and gouge. A seton to the nucha. may abo 
be of sen•icc in some cases. 

Nervous Deafness.-The researches of modern aural surgeons have shown 
that mo:;;t of the cases formerly clnssed uoder this head ure really instances 
of some of' the :lffoctioos of the conducting media, which ha\·e already been 
described. ~hill, there are cases in which the auditory apparatus itself is at 
fault, and deafness may result from "concussion 11 or apoplexy of the audi
tory nen·e, from fracture of or effusion of blood or lymph into the labyrinth 
(l\l t:nit:rc's disease), from cerebral affections, from syphilis, etc., while it may 
also occur as a reflex phenomenon, dependent on disease of the fifth nerve, 
or upon the irritation produced by intestinal parasites--or even ns a. "func
tional 11 affection, the result of an::emia and general nervous exhaustion. 
Treatment cannot be expected to accomplish much in cases of organic lesion 
of the bruin or nuditory nerve, but when the deafness is dependent on 
syphi lis, or is a reflex 01' functional condition, the iodide of' potassium, an
thelmintics, or such other remedies should be given as may seem to be indi~ 
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caled by the particular circumstances of lhe case. Ilypoc~ ern:iic_ inj ecti o~!-> 
of strychnia have been surcessfully employed by Ifogen, of Lc1ps1c, and, m 
cases of Men iCre's disease, large doses of quinia. have been advantageously 
resorted to by Chnrcot. JA:1r-trwnpets will often pro\·e of service. 

Paralysis of the Tympanic Muscles is an annoying affection, iuterfering 
rather with the accommodation of' the ear than with the absolu te power of 
hearing. Galvanilfm might be properly tried in these cases. 

Neuralgia of tbc ear is rare, except in caries or other disease of the teeth. 
The treatment presents no peculiar features. 

Tinnitus Aurium sometimes exists as nu isolated sy mptom ,1 and ca nnot be 
referred to any discoverable disease. In such cases, Hinton and Purves rec
ommend muriate of ammonium, in 20-grain doses three times a day, with 
perhaps the injection of a few drops of a solution of atropia (gr. i-f3j ) into 
the cav ity of the tympan um. Kramer advises systematic dilatation of the 
Eu~tachian tube, and C. IL Burnett advisesi in extreme cases, perforation 
of the membrana tympan i, while l\Iichacl and S. l\l. Burnett recommend in
halations of nitri te of amyl, and Strawbridge the local use of ether by 
Politzer's method. Field speaks highly of the effects of faradization, and 
'Voakes commends the internal use of hydrobromic acid. Reyburn has 
cffCctecl a. cure by ligat ion of the occipital artery on the affected si<le. 

Fatal Consequences of Inllammatory Affections of the Ear.- Inflamma
tion attacking any of the deeper-seated structures of the ear, may occasion
ally lead to a fata l mmlt by implication of the brain or latera l sinus-the 
immediate ca use of death being, in the former case, meningitis or cerebral 
abscc~s, and, iu the latter, th rombosis and inflammation of the lateral ~in us, 
g ivi ng rise to seconda ry pneumonia or e,·en sloughing of' the lung. Nothing 
probably can be done to avert the fatal jssue when these lcsiontS a re actually 
present, but much ca n be accomplished in the way of'p1·evenlive ll'eatment at 
the first onset of threatening symptoms. Rest in bed, local depletion fol
lowed by cou nter- irritation , the use of warm fomentations and syringi ng, 
with the internal administration of' cathart ics and the cautim1s employment 
of calomel and opium, may all be of sen ·ice; but the most important point 
is to secu re a free exit fo r discharge, by removing obstruct ions, incising the 
rncmbrana tympani , trephiniug the mastoid cells, etc. 

Medullary Cancer is occasionally ob:.:en·ed in the car (usually originating 
in the mucous membrane of the tympanum), nnd has been mistaken for 
polypus. Palliative treatment only is admi~sib lc in these cases, complete 
extirpation being out of the question, and a partial operation worse than 
useless. 

1 In some cnses, Hinton believes tinnit.us to be cnused by spasmod ic contractions of 
the muscles of the ossiculn. Chisolm has found it to Le caused by twitching of the 
tensor tympani. According to Sexton, it m1ty urise from friction of the ossicUla upon 
each othe r, but more commonly ori,ginntes in the Llood ci rculation in the neighbor
hood of the ca r1 as pointed out by Tbeobuld of Bui ti more. 
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CIIAPTER XXXVII. 

DISEASES OF THE FACE AND NECK. 

DISEASES OF THE NOSE. 

Lipoma (Acne Ro.~aeea sive Hyperlrophica) is a hypertrophied condition 
of the cutaneous aud su bjucent cellular tissues of the nose, form ing a red or 
purpl.c1 soft., lobulatcd ma:::s, and causing great deformity. Analomicnlly, 

}~;~ i~ J::~~;. ~~~~111~~.cb~,~~~~~~~~~)~~ 1~ t~ ~~~-U~~ 1 ~~~-~s01~1~~11~i~~~\1 iy ir~~~l ~~~~~c~~1\1~ 
treatment cons1::;ts m cxc1-
i; ion, the only point in the Fw. 381. 
operation requiring any 
particular attention hciug 
not to lay open the no:-;tril; 
the occurrence of this ac
cident may be avoided by 
cau~ing an assistant to dis
tend the part with a fore
finger, that he may warn 
the 8urgeou if the knife 
penetrate too deeply. There 
is usually a good -deal of 
hemorrhage, which mny be 
checked by the application 
of cold. IIettling take, 
place by granulation and 
cicatri zation. To avoid 
bleeding, Oiiier re(•om
mends the employment of 
the galvanic cautcry. 

Imperforate Nostril. -
Tbit5 iis occasionally,though . Lipoma (L1sToN.) 
rarely, met with as a con-
genital deformity; if the obstruction be not too deeply seated, it ma.y be 
removed by incision and subsequent dilatation ,dth bougics. 

Epistaxis, or llemorrhagejl'oni the Nosfrils, is in many eases, particularly 
when occurring in young persons, an effort of nature to relieve internal con
gc!:it ion, and may l~c looked upon under such circumstance:; as rather !:'alutary 
than otherwise. It i5, however, even when not injurious, often annoying 
and inconvenient, and an attempt should tlierefore be made to prevent it~ 
occurrence, in persons liable to it, by adm inistering laxatives to rclic,·e vis
ceral congestion, by a.ttcnt iou to the menstrual funct ion, etc. In most cases 
no further local treatment will be required than the upplicntion of cold to 
the nuclrn and forehead, or compression of the fac in.1 artery (as advised hy 
l\larin) over the superior maxillary bone, but in some instnnccs, if the flow 
of blood be profuse nnd exhausting, more active measures must be adopted. 

46 
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'l'hl' patient should, undrr tlw~C' C'irC'um,:tam·t·:-1 he kept .<iui~'t in h<'d, with 
thC' }wad and :-:houldcrs :-lightly eJeyatcd; tht• col1l applicat1~m~ !"hould IJC' 
<'O ntinucd, and opium and gallic acid, C'rgot, or tlw :tcctate of .l(·nd. 1.llay hl' 
administered intcrnnl!r. An efficient local l'L'mecly Ii:i the mun:th'd t11u:tur(' 

yf .i~~\~~~:,~!:r-k~::,~
1

;'.~f :::~~::
1

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

\~~~~:\~'.:~e.~~~;:i:i:~:;~:::~.~··:·:;: 
::::~~·:~:1~~:::~0;~;;'.iii~. ;:\':,~!(~<l '~,ei~f;'':,.;;i;;e ~'.\"~.,,;'.11~r~:~:~i'i'.~,~,:~~. '.'.:''',;·;;'i'," 
a plcdgct of lint, introduced with ~len1lcr fon:ep:-;,_al}(I haY1ng a l1gat11rc 
att:iC'hed to facilitnte withdrawn!; if the blood continues to flow backward~ 
into the pharynx, the po.~tctior 1WJ'e;j must al~o be plugged..:._this being mo:-;t 

.Fw. gs2. 

Plugging the nostrils with Bellocq'~ wund (F&NGV:;SON.) 

con\·euicntly accomplished by the use of Bellocq's l'Ound, though, in the 
abi-cnce of this instrument, a. double canula, or even a flexible catheter, mar 
be U)':ed instead. The :-;ound, predou~ly armed with :t strong ligature, Ii-: 
pa..::"-ed along the floor of the no:stril till it rcaehc:s the pharynx, when, the 
t-ipring being protruded, the ligature may eat-iily he broup:ht out of the mouth, 
and furnished with a plug of the required i-ize. By withdrn.wing the in~tm
mcnt, the plug is now brnught into position, the rnd of the ligature heing 
n.\lowed to hang out of the mouth to facilitate removal. In:::.tcacl of merely 
plugging the posterior 1rnrcs1 it is often bettH to apply pre~ure to tlw whnlc 
floor of the 110:-"-tril from behind forward~; thi:-; ma,v readily be 1lo1w hy 
attaching to the ligature a series of moclemte-sized plug:-, which, al' the in
)':trument is withdrawn, arc succe~sively brought into position, or by u:-;ing 
im;trumentst describctl hy Kiichcnmeister and ('lo:-<::;et under the name of 
rhineutynters, whith consist of bnt,rs or ::.ats, to be inflated after introduction, 
like the colpeuryntcr of' the n.ccoucheur. The operation of plugging the 
posterior nares appeurs to be not entfrely free from risk 1 Cr~quy and UcllC 
having recorded ra1-1.c~ in which it was followed by suppuration of the mi<ldlc 

1 Himilar contrivances hove been sm:;gcstecl by Dr. 'l'ooffe, )Cr. Godrich, and Dr. 
BjOrnstrOm 1 of Upsala. 
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ear. In a ca:--c of Y crneuil':-;, in which cph•taxisappt'ared tn l1C' 1lt1t' to cirrho:-.i~ 
of thC' lh·C'r, all other mean:-; failing, a cure was cHCctcd hy the applitatiou 
of a hli:-<tcr to the hepatic region. 

Chronic Inilammation with Thickening of the Schneiderian Membrane 
i~ not infrc<1u<'nt1 e:-opcciall~' among :-<trumout' diildrcn, though by no mcnn .... 
('nnfined to thC'm. I have ob~crved it in an adult, al'\ the rc:-<ult of the mc
thanical conge~tion produced by con:--tant vomiting tluring p1·t•frna11t·y. The 
portion of mucous membrane which lines the turbinated hone::; i:; that whit'h 
i~ chiefly nffcctc<I, appearing as a projecting ridge, or ma~"'. of a red color 
and veh·ety appcaranc·e, fj.Ometimes covered with nntco-purulcnt sccrdion. 
Jkspiration i:-; obstructed, particularly in wet weather, the tone of the \"Oicc 
bei ng altered 1 and a con:5lant dispos ition to snuffling induced. The frcrdmcnt 
consists in the application of' astringents, frequent8yrini.dng: with cold water, 
:rncl (in a !l.tnunous patient) the ndministrntion of <'od-li\"C1r oil, iodide of 
iron, etc. No operative treatment, except perhaps scarification, is admis· 
~ihle. Change of' air is often beneficial. 

Rhinorrhcea or Ozama (the lntter term referring to the f('tid nature of the 
cli~charg:c) ~ig:uifies a flow of muco·purulcut matter from the no:--tri\:-:, one or 
hoth of which may be affocted. This condition i=-- a :-oymptom rather than a 
fli:-<easc, au<l ma.y be due to a ~imple catal'J'hal affoction, to the }H'l'scm·c of a 
foreign body, to :-crof'ulou1' inflammation of the ,·:uim1=-- na!-<al ti:-;.,lw=--, or to 
constitutional syphili!:i. Jn ('h ildren it sometime~ appear:; to hC' a rd-lex con· 
!lition, dependent upon the irritation of teething. Kl'rofulous nnd :--yphilitic 
ozrona. arc ollen accompanied by ulceration, \\ hit'h 1111\_Y lead to ('aric:-: or 
necro~is of' the ua~al hone, producing c\·entu:illy great deformity. 

In tlic trcatmrnt of oz~cua, such con,;titutional 111C'an ... mu!-'t he adopted as 
arc indicated by the g-eneral condition of the patient; hefurC' n':-<orlin~ to 
local trentment, it nrny he necco'.'isary to explore the uai-al envity, 1he nnt<.·rior 
port ion of' which may be readily inspected by na•ans of a :-;m:i!l hiv:dvc 
:-;peculum,* or the ingen ious spring speculum devised hy \\'immrr, of Dre:-;den, 
hut the decpC'r portions of which can on ly he examiul'd hy thP cnutiou~ in
trodudinll of' a. fema le cnthctcr1 Bellocq's solmd, 01· Zaufid'::; 1'pt·c·tilum 1 01· hy 
a rc,.;ort tu Rhi1toscopy. Th is mode of inspection require:-; the use of a. :-;mall 
mirror which can be intruduccd into the pluuynx, and of a reflector, if' orti· 

~if ~~;fil~~]~i~~~fil~i~,~~0~1~I:;~~~;]&: 
:1i::~~~h~t:~,~~1~o~~~n~~,.}~i~f11 l:1~:~~·1 ~~· ~:~~li~~{~~~~1l~g: 11~~·~;)~~~:.y~:~:~i~i):~1 i1~r11~!~~: 
of IVi·bcr','I or Tlmdiclrnm'.~ dourhe. This con:;i,.;t:s of a re:-<('rvoir containing 
the di,.;infcdanl, wh ich j,.; plnced tt little obove the level of' the patient's hC'ad, 
and i~ provided with a f!C'xihle tube which is introduced into the no~tril. If 
the patient be now directed to breathe through the mouth, the :"oft palate 
clo:-oes the l'Ommuniration between the no!'e and pharynx, and a routinuou:s 
:::;tream is rnacle to flow by atmo~phcri!'.: pre!':;urc into one no:-tril and out by 
the other. Thl' force of the stream c:rn he reg-ulate<I hy \'Uryiug the ell'\-a
tion of the rc~crvoi 1 '. If' one nof':tri l only be aflCc:tcd, the :;trl1nm :-;hould pn~s 
from the healthy to the d i ~ca:scd siclci \\;hi lc if both be affoetc1l 1 the directiou 

1 Dr. IL Allen recommends a vulcanitc speculum with an elliptical opening. 
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of the slrcam may be alternated from one lo the other. A po.~terior nrMrtl 
syringe with long cun·ed nozzle (Fig. 383), introduc('d by the mouth and 
made to inject fluids through the po:;terior uure:-i, ii-; preferred by many i-;ur
geous, and is probably a safer in:stmment, numerous case~ having hccn re
ported by ROO:"l.l and others iu which suppuration of the middle ear has fol
lowe1l the use of the orrlin:uy douche, probably from entrance of the injected 
fluid through the Eustachian tube; a similar 1101.zle may he u~c<l with the 
ordinary douche, as rec·ommeuded by Dr. George Thornp~on, of New York . 
. A.ny ulCcrs that are detected should be touched with nitrate ofsilvCJ\ and, 
to prevent the formation of scabs, dilute citrine ointment ma.y be applied ai 
night by means of a camel's-hair brush. Letze! recommends the m;e of iodo
form a:s a snun: in the proportion of one part to fi\·e of powdered aeaC'ia, 
while JI. Allen employs iodoform with carbolic and tannic acids, held in sus
pern;ion in gelatine. The hypertrophied condition of the mucous nwmbrnn 
covering t he turbinated bones may be treated by cauterization with nitrate 
of Rilver or chrom ic acid 1 as rceommcndcd by A. I-I. Hmith, of' New York, 
or, as prefhrcd by Bosworth, with glacja l acetic acid or the galva nic cautery. 
The same surgeon, with Dr. Jarvis and Dr. F. L. Knight1 ach•iseR1 in some 
ea~es, removal of the protruding part with a wire ecra.~eur. l\ledicaterl n~rd 
bougics, made with gelatine, have been recently employed in Germany. If 

1'"'10. 383. 

Posterior nasal syringe 

necrosis occur, the scqucslra Rhould be removed as soon as they have become 
loose, access lo ihe part being facilitated, if neceR~ary, by Rouge's method of 
turning up the nose and lip by nu incision through the mouth. 

Adenoid Vegetations.-This name is g iven by Meyer, of Copenhagen, to 

fc~~~11~~~a¥1;~1'~~ti:.~,~.~~~e\\~~~l:l1i~h~1~l~::J-f~1fi1J{~1sg~f 1t1~:~~t\;~~~,1~i1~~1~b',~:~~ }~~:1~ 
which they ar ise. The most prominent symptom is an interference with 
speech, the patient being unable to pronounce the na~al consonants m. and n, 
and the voieC' being deficient in resonance; breathing tbrough the nose is 
prevented, and thC' mouth is consequently kept open; there is, moreO\·er, a. 
foeling of obstruction at the back of the throat, with a copious flow of mucus, 
and ~omC'timcs slight hemorrhage; the patient frequently is deaf: and often 
sutlers from olorrhrea or annoying tinnitus. The growths them:;elves have 
a velvety appearance, and a deep red or sometimes yellowish hue. The dirtg
nosis may bC' made by the aid of rhinoscopy, or by digital examination. 
The ltoolment consists in cauterization with nitrate of ~ilver, or, ns preferred 
by Lincoln and Roe, with the galrnnic cautery, or in e.t·ci.~ion; this may be 
done with a knifo1 composed of a ring-shaped blade with a slender shaft, 
with a sharp spoon, or, which L5wenberg prefers, with cutting forceps; and 
the operatiou should be fo11 owed by injections of saline OL' al kn.line solutions. 

Polypi.-The term volypus has been applied to a variety of nmml tumors, 
which have in common merely their locality aud their pcdunculated 
character. 

1. The ordinary So.ft, lllitcous, or Gelatinotu Nasal Polyp11.8 belongs to the 
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fibto-celfolar variety of tumor (myxom a), and may spring from any part of 
lhe nn!'al cavity extept the septum, though it.'5 more usual point of origin j,; 
one of the turbinated bones; occasionally po1ypi project into the nose from 
the frontal sinus or antrum. These growths aJ"e m:uully multiple, of a ~oft 
~emi-gcln.tinous consi:stence, ancl of a grayish-yellow color while in the nasal 
cavity, becoming shri\relle1l and brown when they protrude externally. They 
produce a feeling of distension, and by obstructing the nostril impede respi
ration, alter the tone of the voice, and give rise to a. <fo•agrceablc habit of 
snuftting; all the symptoms are aggravated in damp weather. As the poly pi 
grow, they press upon and displace the neighboring bone::., producing great 
deformity, ob::;tructiug the nasal duct and thus causing a stillicidium of 
tea r~, and eventually leading to caries of the turbinated bones. They some· 
times protrud<-' into the pharynx, where they may be seen, or at lenst folt by 
the fiuger introduced behind the soft palate. 

Treatment.-Nasal polypi have occasionally been succesfl.fully treated by 
lhe use of' astringent injection:;/ but in the large mnjority of cases it is better 
to resort at once to an operation, which may consist in avulsion, in strnngu· 
lation with the ligature, or in the use of the galvanic cautery; before 
attemptin~ removal by nny of the.oo:c methods, the position of the pedicle of 
the tumor mu:-;t be ascertained by exploration with a probe. 

(1.) At1ul-'fio1t is eftCcte<l with delicate but strong forreps made for the 
purpose, with r-:.errated blades and a longitudinal groove so as to af!Ord a firm 
gra:-;p. The p:itient being scnted, with the head thrown backwards, one 
blade of' the forceps is introduced on either side of the neck of the tumor, 
nnd the latter is then toru away by a combined proccs5 of twisting and pull· 
ing. The hcmorrhnge, though free, i::; seldom troublesome. Revera! polypi 
mmally require removal, and the process has generally to be repeated at 
intervals. fnsufttatioo of' powdered alum has heeo rceonuncnded, with a 
Yiew of prcve11ting a recurrence of the disease. 

' Vhen the posterior oaris is the seat of the polypus, this may sometimes 
be conveniently removed by thrusting it backwards with one finger intro
duced into the nost ril (.tho patient being etherized), and seizing it wjth a 
finger o~ the other hand introduced beh ind the soft palate. 

(2.) Ligation is particu1:1l'ly adapted to large polypi with a hrond hase, 
or to such as project into the pharynx; the ligature, or, which Fergus:-;on 
prefer:;, n. loop of si lver wire, is passed along the floor of' the nostr il by 
means of' a double canula. (Fig. 38-1-), and slipped around the tumor by the 

Fm. 384. 

aid of the fin~rr introduced behind the soft palate. The loop being then 
ti .~htenccl, the mm•IS nrn.y be left to slough, or may be cut through, as by an 
ecrn~eur. Rometimes the polypus may he thus withdrawn througl~ the nos· 
tril, hut it, will commonly fall backwards into the throat-when 1t should 

en~y ~~1~{:i;eec~~~~~c~;~;1·;~~~~t~~1 ;i~~~~~~~~~e o~:~r~~l~c~1~;~~!~~>1;~;~i~:~d P~;rct~~~rl~ 
with a needle or fine trocnr and canula, followed by the local use of carbolic acid nnd 
glyrcrinc i B. \V. Richardson emplo.vs the ethylate of sod ium, applied on a pellet of 
cotton, and :Miller, of Hdinburgh, uses a spray of alcohol. 
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be instantly rrmuv('d with forceps, le:-;l hy falling on the µ- lottis it :-hould 

~i!il\l{~~~t~f ~f~~i~I1~Jltil(i\~~t1:;~ 
2. Thr .lf111·d ol' Fi,.111 P ofypi of the 111>::.r belong to lhC' class of .fi.br~wi 

tumOl'l'ii tlu.'y usually !iprin :.r fron1 the su pC' rior lur l,>i nate<I honC', 01· J~O:-h•.nnr 
p:1rt of thC' scptunt , JH'OJCl't lUIO 

F10. !JH5. the pha rynx, and occasionally 
find their way into the :mtrum, 

~1;.:·~: ~~f. J(i) I' ~~:e1~}~~~t1;~·t711~~~.\lJ ~.J J~o~ 
the other hand, flbron:- or flbrn
nuciC'ated tumors, ori ginatin~ in 
the antrum, or from the pl'rio:-<
teu111 at the ha~c of the ::>kull 
f "-Y11so-plwrynrral Po(11pil, may 
pr<~jl'C't into the noi.:tril and be 
mh•t:tk cn for intrn-na~a l tumor~. 
H ence it mar be, in some cases, 
n.n cxtremeh~ difficult matter to 
decide, whether a particular 
g'rowth shou ld be called a tumor 
of' the ::rntrum, a nasa l, or a na~o-

b:~~·l·;~, 1~:{.~~ i)u~<i~.Y{ll~:~~ 11 /:1i11~glf!~ 
very vascular, and i:-; apt by dis
placing the wall~ of' the nos.e to 
produ ce the deformity known as 
frog-face. The syniptoms are ' 
pretty much those of the soft 

Fibrous polypu~ or""~"' producin)! frog-face. (From a po\ypus, but the fibroui.: growth 
p;11iem in the Univen;ily Ho~pitaL) may be c1i:;ti nguishecl by its con-

si:-!tence, h_y its color (a deep 
modenn rcd J, by it~ tendency to bleed, and by its not po~:-;e~sing hygrometric 
propertie:-;. 

The frcrtfmrnt consist:; in rn·ul.'<ion or ligrition, if' the tumor be so sma11 a-. 
to render the:-;c operation~ applicable, or in e.rei.'l:ion. In order to expo:;e the 
g'rnwth 8ttfficientl)' to render it:;: complete removal possible, the su rgeon may 
lay open the cavity of the no:;e, removing with cutt ing-pliers the nasal bone 
and the n~cending proce:-;s of the superior maxillnry; may turn down the 
ll CJSC OYC'r the mouth b_r mean::; Of fi n -shaped inci:.;; ion , a8 re<:UJlllll ('Jldecl by 
Oilier, the bridge of the no~c being ~awn throug-h in the line of the externnl 
<.'ut; ma)· tum the no~e lo one side by cutting through it i-1 bony athtchmenb 
with saw and C'hiscl, n:-; pract i ~ecl by Von Bruni:' and 1\[acCormac, and by 
myself in the ca~c from which Fig. 38.5 is taken; mny cut through the hard 
and soft palate, as n.ckisecl by Nelaton; or final ly may resort to preli111i11ary 
excision of the upper jaw. Either of the la:st-named operations may be em
ployed iu cases of' true iwso-pharyngeal polypus, the latter, which appears to 
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h:tvt· h<'<'ll fir"'t pr:1di,..Pd hy Flaubert in lX-10, heinµ- probably the he!<t pro-

~:~i,;,:L,::;ii(~'.·::.~1~":;:1,:;i,~!;',;I JE·l~l~,1~~£!.'~f.1'.~~~~~~:~:~~~.~D;~;:;~E~~~;~~i~J~ 
to hn·nthin~ and ~wallowing), hut ::"hould not he too liµ;htly uudertnken, f\!-i 

:~:1 t::1l:' ~-lt·~~~·J~\:~t ::•J :~ ~:11~ i;~~~·1i~f:i~;I p~~~n~:~~; ~:~~eJ~~11i~~~"'~ n ~~e1~1c::11::7i~1~ 1~)f1"1~;~~ 
~~~::;i~~;·1111;\~:~11 ;:: 1 ~~!"'~~ ~f~11~~:~:11:1~!1~1~;:~J 11p~f~~~1~~i1\1~~~~n~1~~e~~~~1~~ 1i;e~i~{»i~1; 
that the tJi,..c•:t,..P mauif(>:"its a tendency to ~clflimitatio11 on tilt' approaeh of 
adull lifl•. ThC' p;ah•anic c·autery ha been succes::"fiilly elllploycd by Alber
tini. J>uplay and Hol·liard atl\'ise injections of chloride of zinc., and ~\nµ;er 
tho~P of 1wrc hlmide of iron; Ycmcuil divides the soft palate, removes the 

~:~~1/~~~i::f <~;~~'.;;11~\'~ :~~c;J~~\~f1l~ ~~~:1~1af~~c~~m8e11r, :1n<I n1akcs 1·c·peated appli-

0.'1fto·1>ht1•tic Rcxectio11 of lltl' Up1u'r Jnw.-This i~ thC' name giyeu to an 
oprratinn which app(':tr~ to ha,·c hern suggc:::tcd by lluguier in 18.32 and 
l l·V>.t, hut which wa;.; fir:ot practised by Langenbeck, and by which it is pro
posed to remove tumors lying behind the upper maxilla, without the extir
pation of that bone. The neC'C':!:-oary iucisious beiu~ made, the ~aw is applied 
in ~uch a \rny as to :'ever the connection~ of the jaw except at its nnsa.1 ~ ide, 
where it i:-: left attached; it is then forcibly tu med inward!", to be replftccd 
after renh>Yal of the µ-rowth from behind it. Cheever, of Bo~ton, ha~ modified 
thi:s opC'rntion by le:wing the jnw attached by it"' palatal instead of its nasal 
rn1111ections, :rncl has thu~ operated twice succei;:-;fully on the ::::unc in<liYi<lual. 
ln another cnl-le, the same surgeon displaced ~imultaneou!'ly both upper m:tx
illlary bone.-; downwards, to facilitate the remornl of a. na:-:o-pharyngeal 
polypu:'i occupying- a. median po!'-ition, but the patient nevC'r fairly rcn<:led 
frnm the op<.'rntinn, nncl died on the fifth day. A sim ilar operation, in the 
ha111I~ of'Tiffan~', of :;\[aryland, lulwe\·er, proved entirely sucees:"'if'ul. Cooper 
F'or;-;ter hn~ f'urLhrr modified Langen beck's operation by diRplacing ti!(' jaw 
in :in oufu•r1rd direction. Burow has i;uccessfully operatecl by Lt\ngcn beck':; 
mC'lhod, but, on the other hand, fatal cases have oc-cu1Tcd in the hands of 
~cnral ::>ur~con!", including ]~smarch, Hill, and Verneuil. 

Malignant Tumors of' the no ... trils u~ually belong to the .Entl/Jlwloid or 
J-,}Jilhl'/in1111tfow~ vnrictir~. They may be reco.(!nizcd hy their rapid growth; 
hy thC'ir invoh·ing the neighboring bone~. forming au elastic: ~welling; by 
their frndcney to ulcerate and bleed; by the pain which atlends their pro-
g-n• ... s, and hy thr l':Jrl~· implication of the neighboring lymphatic gland~. In 
mo ... t <·a~c·:-;, 1mlli11tfr,, frcat111ent only is justifiable-complete extirpation bcmg 

Ir1;(~·,,.1:,~:~~.: i~l~~ 1 ~;a~l1,11~!(' o:~ ~~~t ~~ ~ll~~~~\·~~c~{~~~!.('~1l 1 ~tt~~~~~.~~1 ~~!.~~· c:;!~:~:~ : 
and it apprar that the growth nctnally orip:inate~ in the nn!l-l', and docs not 
l:l'i ~nmetimt"' hnppcn:-;) spring- from the sphennid 01· ethmoi<l cells, or c\·en 
from "ithin the ~kull, e.rri.~ion may perhaps he attempted by the following 
metho11. 4\_11 inci~ion c:arried from the inner angle of the eye downward:;, 
nlon~r:-;irlt• of the no:"t'1 la~·~ open the no:-tril, while another inciRion aeros~ 
the c:h<'t'k form:"'i a flap whic·h i~ to be di:osected up. The superior mnxill:i 
i!" 1liddt1d nhovc it~ ah·eol:u horder, with ~aw nnd cutting plier:', it ~econcl 
H'cliou prt~:"ing from the outer extremity of the first into the orbit; the rn1std 

1 ,,.<'ir ha~ recently recorded a cnse treated by X6laton's method which proved 
fittnlalino•t.immedittt<'lytlftert.heoperation. 
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processs and nasal bone are then similarly severed, when a con:-:idcrablC' 
pnrt of the upper maxillary may be removed; the tumor is thc>n lo hl' C'X· 

tirpated, bleeding being checked by the use of the ~etual ~autery, an.d by 
stuffing the ca,·ity with lint soaked in l\Ionsel 1s solut10n1 or m the mtmate1l 
tincture of iron. 

Iu cases not admitting of any attempt at excision, lrachcolomy may some· 
times be required to avert death from suffocation. 

Rhinolites, or .J.Yasal Caletdi
1 

are sometimes met with in the cavity of the 
uo:-:tril, when they may be extracted with forceps, ctc.1 as other foreign 
bodies; or they may be found beneath the mucous membrane, when they 
must be removed by careful dissection. They consist of phosphate and rnr
bonate of lime, with nrn.gnesia ~md inspissated nrncuR, und arc usually 
formed around a. nucleus of some extraneous substance. 

Diseases of the Septum.-The septum, nasi may be the seat of lucmatoma 
or thrombus (the result of injury), of abscess, or of cystic or c:ll'ti laginous 
growths. The treatment of th,·ombu.~ in this situation consists in the adop
tion of measures to promote absorption, while on the other hand, an enrly 
incision is indicated in case of abscess. Cystic tumors may be treated by 
cutting away a portion of the wall and applying nitrate of silver, while the 
cartilaginous growths require exci::;ion by the use of the knife and gouge. 
If perforation of the septum occur, in any of these affCction!:l, a plastic opera
tion may be required to relie\·e the consequent deformity. Ca~abianca men
tions two cal!CS of chronic thickening of the nasal septum which had been 
mistaken for cpithelioma. Hchrrettcr and Lefferts have ob:::erved cnses of 
double septum occurring as a congenital deformity. 

RnrnoPLASTY. 

The whole, or a portion merely, of the nose ma.y he destroyed by injury, 
by ulceration with or without carie:; or necrosi:;, or by the ravn.ges of lupus 
or of constitutional syphil is. Under these circumstances vnrious rhino· 
plastic operations may be employed to relieve the deformity, it being, how
ever, an invmiable rule, that no operation is to be performed until the de
structive process has been completely and permanently arrested. 

Operation for Partial Restoration of Nose.-If' the column.a and part of 
the septum. on ly be destroycd 1 a new columna should be fashioned from 
the upper lip, by making incisions on either side of the median line, so ns to 
detach a strip of tissue about four lines wide and embracing the entire 
thickness of the lip i this strip, with its end suitably pared, is then turned 
upwards, and nltached by means of the twisted suture to the lower surface 
of the nasal tip, which is previously freshened for thC' purpose. The wound 
of the lip !s united with harelips pins, a few narrow ~trips of adhesive 
plaster servmg to support the new columna in its place until firm union has 
occurred . The size of the newly formed nostrils must he maintained by the 
occasional introduction of gutta-percha or silver tubes . 
. If one ala of: the nose only be deficient, the su rgeon may, if the 1oss of 

tissue be but slight, take a fl ap from the upper pnrt of the nose it~elf, and, 
freshening the edges of the border of the grq>1 attn.ch the transplanted portion 
by a few points of sutu re. Under other circumstances the flap may be taken 
from the cheek (as I did successfu lly in the case of a woman whose hus
band, moved by jealousy, bit a. piece from her nose), or, if the loss of sub
stance be very considerable, from the forehead; in the latter case, the pcdi-
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<'IC of the Aap mu~t b~ l\~·istc<l upo.n itself, and, to prevent its sloughing, a 
g-roo\·<' may bC' cul for 1t:"i reception on the dorRum of the no:-e. " rhen 
union of the tmn;.pJantcd ff ap is complete, the pediclc may be raised and 
{'UL a"ay, tll<' groo\'C being th<.'n closed with i'Utur('S . 

.A nol"e \\ hich is loo ,-:hott may be lengthened by 'V cir'8 method, which 
eon:.:i1't. .. in cutting the organ across lransyersely, dcprc:-~ing the tip to the 
ret1uired C>xtent , nnil filling up the gap with flaps taken from thr c:hcch. 

Fi.~tulou.~ Oprnings through the nasal bones occa~ionally result from nc
erosi:; IO!lowing scarlet fever, etc. Under such circumstance:-:, a flap mav 
he rai~C'd from the check or forehead, and attached by l'lutures to the fre:-;li-
l'ned edg<.'~ of the gap. · 

Operations for Restoration of the Entire Nose.-Thc whole n o~<' nrny be 
restort'd hy ~cvcra l method~, those best known beiog designated rc~pcctivcly 
a:-:1 the 'J.htif1cotirm nrnl th<' Indian operation. 

1. The Taliacotian Operation (so called from Taliacoti us, a di8tinguishcd 
ftalian ~u rµ;eon of the ~ixteenth century), consists in fashioning a no:::c from 
the Aeshy tit:-~uc:-: of the arm.1 A flap of suffici ent size of' skin and areolar 
ti:' . ..;uc is first marked out , and partially detached, being left in this condition 
fur a fortnight to become \':.l~cular and thickened by the procc:;;s of granula
tion i the remaim; of the original n ose are then pared, and the Aap rcducetl tu 
a propH ~hape nnd atta('hed in its new position by numerous points of sutu re, 
the nrm being- appmximatcd to the head, and fixed by a complicntccl sy£1.tem 
of bandage:::. . \Jtcr about ten days, when union may be !o;upposcd to be com
plete, the attarhment of the flap to the arm is se\'ered, and any trimming of 
Lh e new organ which may be necessary eHected. A colunrna is ::mb::equcntly 
made from the upper lip. This process is so tedious and unsnlisfactory, tlrnt 
it is ~elclom re:-:o rted to at the present clay, though it has recently been suc
cws.folly employed hy l\IacCormac and Stokes. lt has been modified by 
'Varron nncl others, by taking the flap from the forearm, an<l by sl1 orten ing 
lhc time during which the head and arm are fastened together. In order 
to supply a hony support for the new nose, Dr. Hardie, an English surgeon, 
transplanted the ungual phalanx of a.finger, keeping his patient's arm fas
tened up to her face for three months. 

2. The Indian Method, which was introduced into England by ('arpue, 
in 181.t, i:-\ that which is now generally preferred. Jn this protedure, a flap 
i:o takC'n from the forehead to form the greater part of the nose, the eolumna 
hcin.i:r ~uhsequent ly made from the upper lip, though in some cases it is 
po:-,-iblc to derin• the columna from the forehead also. The operat ion, as 
usually perfornwtl, mn.y be di\·i<led into three :-:.tnges. 

(1.) The' .fitsf ·"l<tf/C consi:ots in the formation aad altachmeut of the ftontal 
}fop. A piece of thiu ~utta-percha should be first modelled to the ~ize and 
:-;hapc of the urgan which it is de~ired to reconstruct, and then ~hould be 
flattened out and l:tid upon the forehead, so as to fimn a guide for the in
<·i:-;iou~. a:- !-<hown in Fi~. :386. ..:'ts the flap-which may be tnken from the 
mid<llc or from either ~ id c of the forehead-is sure to shrink after its flmna
tion, a mnq .. 6n of a quarter of an inch should be allowed on all :-:. i(le:; of the 
pattern, and it is convenient to mark out the lines in which it io de1'igned to 

1 It is P:Cnrc<'ly nece"-~n1·y to stty that the well-known Uuclibrn<>.tic leg-encl, which 
represents 'l'u \ineotiu~ 1l" mnking no."-CS for his ptttients from the glutenl regions of 
other p<'r!lono;;, i~ tifm·rli" merely, without any foundatioo in fact. 
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!:i~L~::,:i!/t!:::;:i~~iz~;r~::~::~:~:~,;::~~f ll~:ri;:'.:;;~!j~~::~~:::~\~'):::·M::~;;):::~;.:~~!\~ 
11eon ;-;ho11ld <·ut fairh· dm\11 tn the p<'rio:.:.tC'um. lll'g-11m1ng at th<' root , \drn·h 
~hn ulcl hP m:Hh.· lo1w: :--o that it:-: cirtulat ion m:1y nnt lw int<·rli:n•d with wlH'u 

r it j,.; twi~ted. Thl' fl np ;-;hould rm lmtr<• 
all thC' ~on ti:-:;-;L11·,.; of tht• fi1r(·h<·a1l down 

~~11: e ;-; !;;~;~~<~•n:,;a~111;.\~;: c 1r1~l~' !L~1l~~: 
i-hou ld ht• i1H'luded, in hopC' that os:<<'· 
uus mnttl'r wnul<l h0 de\'c loJ H.'d in the 
structu re of tli<.' ll <'W no:<{'. Jt doe,.; not 
appear, ho\\'l'\'(' r, that suC'h a result 
\\'oulcl he allc•rnll'd hv a11y parli('ul:11· 
hencfit, whilt• tl1C' n•niond of th<· pl't'i· 
oi-tcu m from the frontal hone expo:-l's 

):
1

;~~;, 1~~,;~~;\~c'1;~~;~i:~~~li;~'. r'.~~~i1c1;~·;:~ 
:-:tump of' th<' no:-:c is parC'd and maclc 
rca<lr for ib 1·ec·<'ption. The intcg:u· 
mcnf should be cli~:-:ected up in such a 
war as to form n g-roo\·e fo r the recep· 
lion of the front:d flap, the edge:; of 
which ~hou ld thC'!llf':clvr:o:; he :-.lrnvcd, so 
n-= to f'urnii:-h two raw i:;u rfacc:-:. All 

:~~~~~;~~,~~:~~~hl~:l~~it~fic h~:~1 0~.h~~~~~:r~.;:· 
Rhinoµla~t>' h)· ln<li;m method. (F 1tRc;1·sso:-;-.) the flap ie; to be twi::;tcd upon its root 

and ndju~tcd, hr ing held in place by 

~Ill\~~~ II~~ ,c,1 1~ ,\1,11~!},~,~~ ;-i;~~~) i;~~lf l:~'.l ]'~.~ 1~~;)~:1; Ii ~ll· ih i~~\~ ~.':, ttl~~~ ;:,!~ll~~ ~f.~~~~l ~ r~::r,~~,l~ 
can he r<'ndily under:<t.ood from the annexed diagram ( Fig. 387 ). The flap 

should be supported hy gl'n tly introducing 
Fm. ::~7. beneath it a. plup; of oi led lint, ur, if the co

lumna ha Ye bce11 made at the io;amc time, two I ~ ~ >mall plug>, one conropnnding to each no>tril. -- I J 1 The extent of raw :-urfacc left upon the fore· 

_J ::f1\l.:~ m,f)~~lep~!i:;:1L2sil~e~lh:i~ t:~~tu~~ ~;·ei:t'~~li!~ 
warm room 1 with :1 fold of oi led lint oYer thr 
part to pre~ene it~ tcm pt•ra ture. The d1·e~:--:· 

Tongue :Llld gronn: lltUT" ini:rs :should not he di:<turbl'il fur SC\·eral day:;, 
when it \\ill u,;ualh· he nrc·<.'s:.::arr to renew 

the plug, the !"Uturcs hC'ing nllowed to r<.'main u'ntil union h:ls octurre<l. 
(2.) Th <' xreo11d Rf"fJf' of thf' opern.t iou con.-.isLs in th<.' formation of a c·o· 

lumna, if' this ha~ not already been donC' in the preYious part of' the procee<l· 
ing. The <'n lumna may he formed from the upper lip in the way directed 
at page. i:28. 

(8.) Th r third mHl last Rluge consislti in the ~eparntion of the root of the 
fronlul flap, wlii('h may he done aflc r nn intcrra l of' about a month. A 
1rn1Tow bistoury h<.'ing intl'oduccd ben~ath the twi i-; tC'd pedil'l c, i:.; m:td() to cut 
ll)l\\'a nl~, :1 \\'t'dg-c-shapctl porl ion being removed, so a ~ to milk<· a :.;nwoth 
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hri1lgt• trt the no . .;<.•; or, a:- recommended by Fergu:-:-:on, the root of the newly
fornw1l 1111:-:t• may it:-<elf' be cut into a wedge and laid into an i1wision nw.ile 
for it in tlw for<.'11ead. 

Thr :-;izl' of th(• nostrils mm;t be maintained hy thr patient':-; wearing-, for 
~omt• month:-. af\er the operation, tubes of gutta-perc:ha or silYer. Hhino-

!~l1~:~ii1 ii~:;1~~1.n ~ ~;:. "n~~~;;: ~~: cf1~1~~~h; P:~cct~~~~~~cc'.ct l~~~f1\1c f di il~uc~c~<'rn~~·1 fc~;;u;a ~:·~~~; 
thl• original deformity. H emorrhage on the ninth day occurred in one of 
Li!<tun':;; tnH'i', nnd death even has followed the procedure, in lh<' hands of' 
:-o di;.;lingui~hcd nn operator us Dieffenbach. 

3. Syme's Method.-The late Prof. Syme, of' Edinburgh, devised :m in
/.!l'nious opc•mtion for the re!'torn.tion of the no:0:e, taking flap!-i of Rki n from 
the checks, as i-; hown in the diagram, uniting them in the middle by sutures, 
and fixing their outer edges to r:1w 
surftH·c:.; prcvinui"l)' prepared at a Fia. 388. 
:--uitable di~tance from the no::;trils. 
I have m_v.:;clf <'mploycd this method 
"ith a fairly ~at i :.;fattory rc:.;uJt. 

4. Wood's Method. - Mr. John 
" 'ood ha~ rri-torcd the no:"c by tak
ing lateral flap:-< from the cheek::, 
and uniting them over an i11Yerted 
flap, dcri,·ed from tht• upper lip :rnd 
rlnnµ;att•d hy ~plitting its mucous 
from its cuta1wous HUl'fru·e, from the 
root of the ffap to, hut not through, 
its f'rC'c border. 

5. Ollier's Method consist~ in tak-

) \ 
~!\ ,; 

Di:i.gramofSyme'srhinoplasticoper:i.tion 

in g- from the forehC'ad a flnp embracing the periosteum, and, having invert.eel 
this, cover ing it in with side flaps taken from the remnant. of the nose. 

Operation for Depressed Nose.- Thc nose may be flat nnd sunkC'n from 
clijo:ense of it8 honC'~ and cnrtilage:s, without external ulcerntion. Fergui-~011, 
111odif'.ri11g a proc·eeding of DieflCnbach's, remedied a deformity of this kind 
hy :.:t•1xirnting- the soft parts from the subjacent bones with a 11n1Tuw knife, 
introduct>d \\ ithin the no:;tril, and then bringing the whole organ forward 
by p:t:-~inl-{ long stcel·pointcd silver needles atro:-:s from check to check, and 
twi;.;tillJ! thC'm O\'C'I' a piece of pcrfomted sole-leather. A columna wn~ sub· 
8CIJUC'nlly formed in the way already described. 

1Ji,~tc11.'1ir>11 of the Frontal Sinuses from an accumulntion of thC' natural 

;r;:·r,~:~~~ ~L!:1~)~1~1i~e 1i:1;a 1~ 1 ~ep~{b~~~~: ~~-t~~~1;~~1 ~~:-~ 8~~·i~-i 1; 11~]· 1)~~~;)tt~,~~ ~~~ 
~uhH•quC..ntly clcscend into the n o:::;tr il i'l.1 In either CH:<? the application of a 
trrphinc to the anterior wall of the sinus may he req111rcd. 

1 Knnpp Jrns rC'cordcd n ruse of polypus of the frontnl sinus in which there was no 
C'OllllllUnicztlion with thC' nn~tril, which remained unaftCC'ted. 
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DI1'EASE.S OF 'rll E C11 EEK.~. 

The cheeks ma.y be tl.lC' seat of Eney.~ted ~J.1w1wr.~, of l'JjJithdiom(ftou.<J nr 
Callccrous Orowths, of' Rodent Ulcer, Lttpw~, Wart.~, )foln~, etc. 1~·11ry.~ted 
tumors may be removed by careful di1"5CC'tiou, the operation bcinp: done from 
within the mouth if the cyst be nearer the mu cows membrane than the skin. 

~~~:~·['.~f~~~~:~,,~~~~\¥ii:,~:r~~i:~f::~~:;:~::~~;~:~:~,i~~:.~,?J~~~,~t~:~::.~;; 
contra-ind icate<l by the cxisteuce of glandular implication. The trcatmc·nt 

of !'Odcnt ulcer and lupus has 
}'w. 38(). already been eonf.;iclercll (pp. 

51-1, 515). 
If it be thought desirable to 

remo,·c a warl or mole of doubt-
~\ ful nature from the face, this 
~ may be conveniently done hy 

~-~--'-'-------'T-------'C' ~~~~:l~~l~t~~~i~~dilb~. ~~~kb;i,I~a· 
Dublin, hv what is· known as 
Bw·ow'.'i ojJeration. A trian~le 
of skin embracing the growth 
having been di~sected off, the 

Diagr.\m of Burow's p\a~tic operation; the tri~les a ti I• ~~~~l~~:}~~l~~~:\';;}l~l\~~~:~l~~t~ 
ande/r:aredis~ectedotr,1heflapsahr:anddt:/loosened, similnr triangle denuded in a 
andtheline..ad-a/Jand t'/-r:/broughttogelher rever:i.ed position, as :i.hown in 

the diagram. Two flaps (lt b c 
and def) arc thus marked out, which are to be dissected up and slid in 
opposite directions, the edges of the wound coming readily together, and a 
Jincar cicatrix resulting. 

Salivary Fistula usually results from accidental injury, but may occur as 
a consequence of operations on the cheeks, of the opening of absce:s:-:es, etc. 
For the treatment of this affection see page :3-l8. 

DISEASF-'"1 OF THE LIPS. 

Contraction, or even Closure, of the Buccal Orifice is occasionally met 
with as a congenital affCction, or may result from the cicatrization of a ·bum, 
etc. The deformity may be remedied by a pla~tic operation, the details of 
such a procedure varying, of course, with each particular case. As a rule, 
the skin and mucou:; membrane should be separntelv divided, in the direc-

~;~:~e<\nn:~·:~ i ~l~e i ~ni~ c1~l~:1:i~e~~1 1~:.~~~g:,.~~-~e~C~~ t~~ ~~cfo~·~\; ~i~:·~':,~~~1-~f:~j:~1 ~1111.en 
. Hyp~rtrophy of the Lips may depend upon lhc existence of the scrofulous 

d1athcs11:1. or may be cau1'cd by the irritation produced by fissures or ulcers, 
or, according to H.. W. Taylor, by any a.ffbction such as asthma, or whooping 
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couf!h, which indn c·l·~ vinleut and long-continued coughing-, or violent efforts 
in 1y..;piration. In ;.;olJll' rare c·a,.cs, hypertrophy exist,. without any apparent 
('fill"'<', and urnlcr such c·ircumstanccs the ::iurgeon ma.r be called upon to re-

li,\~:,::i;:;l~~ir~~~!.~~~~ll~\'~~;•::::~~y;,;'~~~~~~:~~'~~~;E~~:~~~:of.rl!i'.:i':~~~~;::~~~ 
:-;uffil-il·nt !.·dip from the thicknc:::=:;; of' the part, and thc11 approximating the 
c<lg(' . ..; with delicate suturcf.:. A :-. imilar operation may be employed to relieve 
the deformity known as double lip . -

Tum6rs of the Lips.-('ystir tumor.~ should be removed hy carefu l diS!'=.l'C
~::~.11~,1i1~~~re cxcii-;ion of' a part of' the cyst wall not bci11g suflic.:ient in this 

g/'('clile or 1•a8cular lw1101·,-; of the lip may be treated by the application of 

~~1\1;;.i~ii~~~~ 1 :;~t'~',~~~~ ~:(· l~fice~~:~i (~~ca~~~~~ i~§8~5~12). size of the growth and 

Epithelioma.-The !own· lip i1' the favorite !'cat of cpithcliomn, though 
the di~e:1~c ocC'asionally attack:-; the upper lip. Epithelioma. (wh ich in this 
:; ituation conl'liluil'R the afli.1c:tion commonly known ns tlllltC'rof the lip) may 
hcgin either as a wart, or as an indurnted fi~sm-c. It is mueh commoner in 
men than in womC'n, rarcl)' otcurs before fifty years of agC', and appears in 
mauy iu:-tantl's to he precli~po~ed to by the use of a shorl pipe. This nfti:>e· 
tion j:-; tu be diagnosticated from rodent ulcer, lupus, and labial chancre. 
R()drnl ulca is as rare in the lower as epithelioma is in the upper lip, while 
t·hm1rre may be cfo,fo1guishcd hy the eorly impliention of the neighboring 
lymphatic gland ~, and by the effCct. of antisyphilitic treatment, which shou\11 
alway:-; he tried in a cloubtfol ease. The diap:no:-<is of C'pithclioma from lup1M 
may oc·ea~iona ll y he very cliffieult, and indeed :t lupous ulcer may sometimes 
hC'oomc the scat of' a true cpitheliomatous fornrntion. Lupus i8, however, 
c"':::t•ntially a loC'al dil'lcase, nnd docs not involve the neighboring glands. The 
JHO!JllO-'li.~ of cpilhclionm in thii:i situation , if left to itself, is ext remely un
favorable, d('ath rycntually cn!'=.uing from pain and exhaustion, or, if the 
di~cn!'e extend to the neck, perlrnps from hemorrhage. On the other haud , 
if' suhmittc<l to early and thorough extirpation, the chances of pcrnrnnent 
reco\'cry arc more f'avomble than in a lmost any other case of' malignant 
disense. 

Tlw treatment consi;;:.ts in free excision with the knife, which is in nlmost 
nil C'll!'C:'. preferable to the n.pplication of cau!'tics. As in some instaoce:!i an 
ordinary uker may he :;o irritated by the pre::-ence of a broken tooth, or by 
the accumulation of' tartar, as to a:"sume an epithcliomatous appearance, any 
such :;oun·c~ of' irritation !'hould be first remoyed, when, if nmH11ali~nant1 
the uleer will quickly heal under simple applications. Glandular impli
cation doC'~ 1101 m'cc~sarih• forbi1l the excision of nn epitheliomn, pro
vidC'd that the affected glanCI~ arc so situated as to render their own removal 
po:;:--ihlc. 

The opemtion must be modifit.'d according to the exigcoci('R of ca.ch imJi. 
ddual case: in mo:-<t in~tances a ,.imple V -shapecl incii:ion will he suttidcut, 
an as:-;istant compn.'."~ing the lip and tbus re:5trainin~ the bleeding, while 
the suq.~con transfixes the part from within, and cuts from hclow upwards, 
takinu l'are tn J'('llUlV(' with the di8eascd part a wicle margin of' healthy tis· 
sue; t'hc cut -.;urforcs nrc then brought together with harel ip pins, one of' 
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whil'h !'C'J'\'C's to :t(•uprc:-s the labial artery! \\hi!~ the ?Cl'Ul':l.tc :ulj11st111enl .of 
the prolahium i:.: secured by the introduc:t1~n of a. delicate ~t!k :;ulurt'. II a 
eon:->iderahle extent of the margin o~ the hp be mvolvcd, it may l~e bf.'ttt'l' 
!:'imply to sh:wc off the dil"cased port10n, the mu~ous mrmhrnnt• _bl·mg then 
brougln forward, a~ a<h·ise<l by f-ierrc~, and ~titchecl ~o tl~e :-:km, H~ as to 
form a new prolabium. The rc:sult of su.ch nn ?PCr~tJon I:"> ... ;.:l~o\\n m . the 
annexed wood-cut, from the photograph of a patwnt m the hp1scopal Ho:--

pital. " 'hen :1 larp:t• portion of 
~·w ~no. the lip hns been rrmovcd, it may 

be ncces:<ary to clost• the gap by 
means of a chcifoplu8fic operation. 
In all ca~c:.:, advantage mny he 
obtaiucd by freely cli:-::.:el'ting the 
lip from it~ attachments to the 
jaw. Prof . .i\Ciehcl, of Charlcslon, 
has lately revived a. suggcKtion 
of Richerand'::., tha.t the mucoue 
lining of the lip (which is seldom 
invoh·ed ) !-;hould be :-;pared, the 
~rowth being carrfully cli~ . ..:cct<'d 
away from it. The plan i::1 in
~enious, but I <·onf(.s..., l'C'C'ms lo 
me le:-:s snfo than the ordinary 
method. · 

Cheiloplasty.-Yariou1' op<'ra
tions for rc:-:toration of th<' lcnt'er 

Form.111011 ul prot•biurn by Serre!>'!> method. {From a lip have hern pra('ti!-lC'd, the most 
patient m the Episcopal Hospital.) generally applicable hci11g, proh· 

ahly, tho:-1<' rccornmenclC'd by Zeif:, 
Malgaigne, Rcrre:.:, 1'Hitter, Buchanan, and Hjme. The opcrntion pnlcti:scd 
by Chopart, eonsi:::tcd in the dissection of a quadrilateral flap from bt'neath 
the chin, a::; for ai". the po;;ition of the hyoid bonl', thi;; Hap being then 
brought forward and a.t.tachecl in the normal poKition of the lip, while the 
bead was fl exed on the chest to prevent tension. 

I 11 Z.eis's operation, which is a modification of Chopnrt.':::, the disrn"'cd l'trnc-

Fw . :1fll. 

Scrres'schciloplasticoperation, modified. {E~ I C.. lhlil'f. ) 

tu res nrc removed hy means of a rectangular inci:-:ion, and the til'"ucs of the 
chin then includrd between oblique cuts, disf'cetccl up, and brought for
ward in the form of nn inverted /\.to supply the gap. 

In l\lulgaignc's, and in Herres1s operation (Pig;;. :)!)J, :~!):l), as in the old 
Cell"ian method, the tissues of the cheek arc utilized in forming the new lip, 
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whik in ::\fiittl•I"':-> and BuC'hanan's method-- the flap"' ar(' dl'ri\'ccl from the 
l'11in. The ili:""c·a,.C'd 11rn,..,.;, i:-; lir,.;t exei"'l'(l hy an cllipti<::d ('ut, from the <·cntn' 
uf which1 two i1wi:--io11,. arc <-·arril11l 1low11wrmJ.• and nutwanl:-;, the outline of 
till' flap" hl·ing ('llluplC'tl'd hy two m01·c inl'i:--ion,.., parallel and rmTC:-<pon<lin!! 

Cheilopl.lsly by Buchanan·~ mclhod. (~:R1cHsn.:.) 

to the hranchrs of' the first. These flaps arc thrn rail'Cci and brought to
g-ether in tlw mcdi:tn linr hy mean~ of the bristcd ~utu1·C'. 

1):111nf'.~ method di!!Crs from the abo\·e in that the cli~ea .. "l'd structure i:-:: rc-
1110\·ed by mean,; of a V -shape<l inc:i.•.fon, pa::,.;ing from the au~l<'s of the 
mouth to the apex of the <'hin, the flap::; to supply the gap heing takl'n from 
b<:low the ramu~ of tlu.' ja\\" and 
cur\·c·d nt their lower angl<-', :-o 
that hy a little stn•tl'hing the 
whole wound may he accurate!~' 
do:""l'd with 8utun·:->, nncl union by 
adhc::;inn thu,.; obtained. In both 
method~1 thC' nC'w prolahium ii" 
fornwd hy Hcrl'C'H\ plan of unit
ing- t lw muc·ou:-; and cutaneou::; 
cdgC's of the mig-inal wound of 
excision. The l'<'"'ult of f-'ymc'i
method iH ~hcmn in the a111icxccl 
illustration from a. patient. of 
mine in the Epi:o:<"opal r ro:-:pital. 

Re.~tomti.on of a portion ~r llw 
t1)1}H'I' lip a11d of lht a11gle of thf'. 
mouth ma\' h<.• oc·(':\siona\ly rt'
'lllire<l to ;.t'mC'dy the rlestnidiq· 
eHeC'l of lupu:4. In a <::l,.C of thi,., 
kind at the Episeopal ] fospital, 
[made a loit·n~c-~hap<.·d inci~ion, 
a." Sl'l'll iu Fii.r. :~!16, ~\ B CD, 
whrn, hy 1-'litting- the dll'l'k tran:;
\"l'I~cly in the line BE, C'nough fo:,.uc wa:;:. brnught forward, :\5: in RC'rrC'~·~ 
operation. to c:loi"<-' the g-np in the lip, a new prolahium :\ho\·(• and bt•low 
!wing formrd by ~titchin)! tog-cth('!' the :'kin and murou"' mC'mhranC'. ThC' 
rt·sult i~ :--hown in .Fi~. :~H7. 

I n~cniou- opcratiun:< for the l'C"'toration of larµ;c portions of' the upper lip 

1 'J'he late 'Ir. ('ollii>, of J>ublin, modified thi« procedure hy lrn\•ing a "Pll(.'C between 

~ ,1j1 ~,:~1~ 1 ~~lll~y :11: ~ ;l~ i :~~~\ ~~y i 11 
i ,~·~:;~~ ·~ 1~ ~~~:t 0;fl (~~ t~t1t~ :. '~l:;l~~~ ;~ ~ r ~~ ~1Se t ~~nl!;;~e Ile~ d1 ~:·~ ! 

ttngular. 
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have been per fo rmed by 8-Cdillot 1 Gurdon Buck , ~nd oth(' r !' urµr~D (': . :~h~ 
:urnexcd cuts show the general plan and ref': ult ot ~ u ch an opc rat1on ( L; 1 ~:- . 
398, 899). 

11'10. 396. F m. !Hl7. 

Dia~ram of operation fo r restoration of the Resu\tofo11cr.i.tio11 for rc5lora1IM1uf1heuppcrlipand 
uppcr lipandant;leof 1hemouth. angle of the mouth ( F rom a patient in the Episcopal 

H ospital ) 

.!<"'IO. 398. F m.399. 

Restorationofuppcrl ip. (5£DI LLOT.) 

Harelip.- This term is u~cd to signify a congrn ital deformity, con:< i:-t ing 
of one or more fissures in the upper lip, resulting from au arrest of tl cvclop
ment. The fi :.:surc in harelip d ocs uot occupy t he median line, ns in the lip 
of the animal which has g iven the disease its na me, hut co1Tc~ponds to the 
line of junction between the intermaxillary and ~upe ri o r max illary bone:-, 
t his line of' junction being itse lf' often defi cient. When one side on1y is 
iuvolvcd , the harelip is said to be single; iu do1tble harelip the intcrmax il
la ry portion is often displaced fonrnrds, and may even be a_ttarhcd to the 
hasc of the nose, g iving a peculiar :.: nout-likc n,ppeanrn ct'. In thc:.:c ca~cs 
one or both fo1surcs may extend into the nostril , and the aHCction i ~ not 
uufrcquentJy uncomplicated with cleft palate. 
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Age for Operation.-As the deformity of harelip can only he remedied 
by operative interference,' the a~e at ~Yhich this should be attempted becomes 
an important matter for cons1derat1on. Some surgeon:s have deprecated 
early operation .... , and have even advised that all treatment ~hould be po:-t
poued until adult life; while others, going to the oppo:-ite extreme, ha\·c 
operated within a few hours of birth. Although it i:; impol"sible to give any 
po:->itive rule upon this subject, it may be said, in general terms, that from 
i-ix weeks to three months niter birth is, in most instances, the period during 
which thi~ operation should be by preference performed. If, however, the 
deformity interfere with the nutrition of the child, by preventing suckling, 
or by allowing regurgitation of food 1 the surgeon should not hesitate to 
operate at a much earl ier period. The popular opinion that operations in 
infants are apt to be followed by convulsion.s, though sanctioned by the 
authority of Hir Astley Cooper, is, according to Butcher and Fergus:;on 1 

iucorrect; ,".hock was, however, the cause of <leath in two cases of harelip 
operated on by the last-named surgeon. 

Opcntlion.-The operation for harelip consists C:"Sentially in paring the 
edges of' the fis:;ure, approximating the cut surfaces, and adopting mean~ to 
prevent teru:ion during the process of healing. Ether or chloroform may 
be properly u10cd if the patient be beyond the period of early infancy, but 
in children IC:":'; than three or four months old, it is, I think, better, on the 
whole, to (li,.;peuse with any auresthetic. The child should he firmly wrapped 
in a !'hcet and held hy an a:::;-;istaut, the surgeon sitting behind the patient, 
and fixing its head between his knees. The lip should be first freely ~cpa· 

Diagram of common single harelip. (Houtl'.S.) 

rated from the upper jaw by dividing 
the fr£cnum and any membranous 
adhe1Sions; an a~::;istai1t then grasps 
the lip ~o as to control the labial ar
tery, while the surgeon, seizing \\;t11 
toothed forccp~ the extremity of one 
::;ide of the fi~:mre, tran~fixes the part 
ucnr the summit of the gap1 with a 

Fro. 401. 

~mall strai~ht bistoury, and cuts Check compr~sor (Fs.KGussos.) 

downwards in a slightly cu1·vilinear . . . 

~!.\~·:~ti~i':~ c~~1?t~":r~nb~~1:~i1 ~0t~;eW1!~.surTh~1~~~~~i~c1~;£ho}0t l~~ e fi~~~~~" 1i~ 
1 Pnder the nnme of prerenfo:e freatment of hare!ip, )Ir. 'J'uckey1 nn Ir.ish surgeo111 

recommends the ndministration to the mother 1 durrng pregnancy, of a mnture of the 
phosplmt('s of cnlcium and sodium, carbonate of calcium, bicarbonn~e of magnesiu~, 
chloride of sodium, gelatine, and gum, and reports several cases rn support of bis 
suggestion. 

47 
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then pared in a similar manner, the incisiont; hcinp; CYC'nly united flbot'e the 
summit of the gap, and extending far enough outw:ml~ tn cut away the 
rounded edge:; of' the prolabium at the hai::c of the ~~:mre. The cut ~urfac~:-; 
arc then accurately adjusted and held together with t\\:o or more ha_relip 
pins, the lowc~t of which is made to ncuprcs.s the cut labrnl artery on e1~hcr 
side. Thc5c pini:: l"'hould entel' and leave the ti:-::;ues at lca:--t a qu:1ril-'r of an 
inch from the line::; of incision, and should cmbracc the ''hole thicknt':'" of 
the lip except its mucous lining. The more ncturatc adju~tmcnt of the pr()· 
labium may be dfcctcd by inserting a single iutcrruptccl rmturc· through the 
mucous membrane, just bChind the edge of the lip. [11 applying thr twistrd 
suture over the harClip pins, a separate thread or wire ~hould be l'mployecl 
for each; the points of the pins being cut off: a strip cJf adhesive plas.ter is 
placed beneath them to protect the skin 1 an<l the dre:-;l'i11g complete(\ by sup
porting the tis...,ucs on either side by the use of gauze and collodion. Tcn::-ion 
may be still further lessened by the use of Dewar's or Hainsby's check com
prc!'sor ( F'ig. -Wl), or, in the absence of' such an apparntu:o;, by simply ap
plying a long strip of adhe;:;i\·e plaster aero:-:; the wound and ~uound the 
head, as recommended by Coote. The pins and interrupted :i.uture may 
common ly he removed on the third or fourth day, but the parts should he 
supported with adhesive plaster for at least a week or ten clay:o longer. 

The above dc~cription will suffice for what may be con~idercd the :;irnplest 
form of opera.lion in a typical case of single harelip. Various modifiC'ations 

are required under differ<'nt circumstance~; Urn~, 
Fw. 402. if, as often happens, the ~iclc:o; of the fissure be of 

A 
diffheut length~, the red edge pared from the 
shorter side may be left attached at its blli!e to 
the lower borde1: of the lip, and fa:;tcnccl to the 
previously sloped border on the other side, as 
advi~ed by Langrnberk and Ilolmefi; or a flap 
may be taken from the longer, and attaC'hcd to 

_.-....\ :-------- the base of the shorter, l'l-i<lc. To oln·iatc the 

Mal£at':1~: n~;;~~~'.~"fi\s~~:c dotted ~ft~~~ ':lI~~~r!~,at~c~~it~sl~~~l;~\ti~~~~i~~l~~Ol~J~~· 
may be followed 1 the incisions being made as 

shown in the annexed cut, or Nelaton's method may be adopted; this con
sists in surrounding the fissure with an inverted A-shaped cut, nnd hringing 
down the flap, wh ich is left attached at both si<lrl'I-, !'Oas to convert the wound 
into one of a diamond 0 form. l\Iany other very ingcniou~ operations ha,·e 
bee.n devised by .Giraldes, Collis, _8tokes, \Volfl: and other surgeon:-, but, 
while more complicated than those 111 common use, have not, a:; far a~ I am 
aware, been proved to poss6S any practical superiority. Butcher and others 
operate with scissors instead of ihe knife, while the l1~c of harelip pin~ ha;:; 
been ab~nclo?cd by Mr. Erichsen iu favor of the simple interrn11tcd i'Uturc

1 
as was hkewL'le done by the late Mr. Collis; the lattC'r surgeon u~ed horse
hair as ::t material for his sutures, while the former gi,·c:; the preforC'uce to 
fine silver wire. 8hould the approximation of the c~1t surfaceR be hindered 
by the projection of the intermaxillary bone, thi:s may he cut away, as 
advised by Fergusson, with gouge or bone-forceps. 

Double lfarelip.-The treatment of double harelip is (•onductc<l nn the 
same principles as that of the simpler form of the affCctio11, both fbt'Hl'C'S 
being pared, and pins inserted so :ls to transfix the middle Hap, and clo:oe 
both gaps at once; Coote, however, advises that the fis:sure:-; ~hould be ope
rated upon on difforcnt occasions. In some instance:-::., it is better to cut aw av 
the median portion, or to carry it upwards aud backwards, :so as to incren. .. ·c 
the Jength of the rolumna of the nose. The chief clittic-ulty in cn~e~ of 
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~!~~~~~!:9t1i~i~ 1r1:~c~~c~~= ~·~~~ati~m~;!r~ii~~e ~;t7t:ma~~~11!~:~~ 1:;.~j~c~t:~n~8 Wei~ 
be small, the intermaxillary bone may be cut away (and indeed Fergu~ . ..;on 
re('onunend~ that thi" ~hou ld always be done), but it is :'O!Uctimc..- better to 
fracture it~ base, and bend it backwards into its proper position, with broa<l 
forccp:-; covered with nilcanized India-rubber; this procC'eclin~ may be 
!501ll('time:-; facilitated by dividing the attachment of the prt'.iccting bone to 
the septum with ,cutting forceps, as advised by Blandin and others, or hy 
groo,·i ng it :-; ba:-:;e with ingenious forceps de,·i~cd for the purpose hy Butcher, 
of Dublin; in case the intermaxil1ary portion :-hould be found too larp,-c fo r 
the ~ap which it is meant to fill, its sides may 
be cut away with forceps, when the edges Of Fm. JO~. 
the superior maxillary bones should be simi-
larly f'rc:;hcncd at the sa me time. In making 
these bone-secti o n~, parti cularly in dividing the 
attachment of the projecting intermaxillary 
bone to the na:-.al septum, there is often free 
hemorrhage, which may requ ire the use of the 
actual cautery; hence, in a case of this kind, 
chloroform should be u~ed as an an:.-e:sthctic in 
preference to ether. Rhould it be thought 
nece~sary, the intermaxillary bone may be 
fastened by means of si lver sutures to the ad-
joining maxill~, as advised by Sims and ~' 
Whitehead. · 

Primary union is mmally obta ined without , 
difficu lty in cases of harelip operation, but if it 
shou lcl foj] (which mn.y happen from tOO earl~r Douhh h;irdip. projecting inter 
Withdrawal Of' the pins, 01" from fL deprel"Sed maxill:iryportion. (1101.MKS.) 

state of hea lth in the patient), the surgeon 
shou ld not de:-ipair, but should re-approx imate the parts, iu hope that. union 
of the g rnnulating surfaces will occu r; in this way I have obtained a much 
more sn.tisfoctory resu lt than might at first 
have been anticipated. If it be necessary to l''rn. IO I. 
repeat the entire operation, nu interval of at 
least a month should be a1lowed to elapse, in 
order that the parts may have time to retum 
to a healthy condition. 

After thC operat ion for harelip, the child, if 
an infant, may be allowed immediately to take 
the brca~t, the action of sucking tending rather 
to keep the parts together than to separate 
them; if already weaned, abundant nutriment 
iu a fluid form Should be supplied, n.nd may be 
most com·enientl y administered with a spoon. 

For further information with regard to the 
trratment of harelip, the reader is respectfully 
invited to refer to the chapter on this subject 
in :;\[r. ITolmc8'S well-known work on the the Children's Ho~pit:il.J 

Hurgicnl Treatment of Children's Diseases, . 
wh. re will be found an excellent account of the more complicated forms 
of the atlC('Lion, and of the special operations required for each. 

Congenital Fissure of the lower lip is occasi~1rnlly n_1ct n·ith , a~ i~ ~he 
F:a mc deformity at the angle of the mouth, where 1t constitutes the affection 
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known as Jlfacro,'lloma, of which I ha,·e seen one ca~e under the care of. Dr. 
llarlan, of this city; these rare condition~ requirC' to he treated on prc(•1:-;ely 
the ~amc principles as those which have heen laid clown . for Lhe nmm1g-c•mcnt 
of ordinary hnrclip. l\lr. J. II. :i\Iorgan and :\Ir. F . .i\la:->on ha\·c cnlled at
tention to ihe coexi::•tence of maerostoma and the deformity of the ear which 
is marked by the presence of the so-called mll'icular app?n<~a9es. .As i:iay 
be seen from the annexed cut (Fig. -1-0-! ), the s:une peculiarity w:ts noticed 
in the case of Dr. Harlan's patient. 

D 1 ~E.\SF..S OF 'l'IIE NECK. 

Bronchocele or Goitre i~ a hypertrophied state of the thyroid g l::m_d, and 
nmy exi~t in an independent condition, or in connection with anrenrnt and 
protrusion of the cy~balls! as iu the affect i_on. known ns Orr;ve8'8 or Basedow.'s 
dixca..~c (Ewphtlwbnw Gotlre). Other vanet1cs are rec0gn 1zcd by systematic 
writers, such as the Fibrous B1·onchocele, the ('ystic Bronclwcclr,1 in which 
cysts are developed in the structure of the thyroid, with or without hyper· 

trophy of the gland tissue itself, and the Pul.~ating Bron· 
Fw. 411.J c·hocele (an affbction which may be mi~takcn for carotid 

aneurism), in which the tumo1: has a di8tinct expanding 
pulsation, synchronous with the card iac syistole, and 
c\'idently depending upon the intrinsic va~cularity of 
the growth itself. 

Bronchocele commonly appears as a ~oft, fluctuating, 
indolent tumor, occupying the ~ituat i on of the thyroid 
gland, of which either lobe, or the isthmuR, may be 
alone or chiefly involved, though in other cases the 
whole gland is equally implicated. The ca.u.~e.11 of bron· 
chocele are somewhat obscure; it prevails in certain 
localities, as in the Tyrol and some parts of England, 

Hronchocele. (G•rnHNH.J as au endemic affection, but is occasionally met with 
spomdically in all parts of the world, aud a~ an acute 

affoction has hceu ob:served as an epi.de1nic. Goitre is much commoner in 
women th:rn in men, and, according to A . Ollivier, is in many instances n 
result of pregnancy. In some cases, the prevalence of the disease app<'ars 
to be traceable to the use of melted snow or of water impregnated with 
certain !;a!ine constituents, for drinking purposes; but in other ca:::es 110 :;uch 
cause can be as:-iignecl. The use of n tightly.fitting military stock, or other 
source of constriction about the neck, appears sometimes to have been an 
exciting cause of the aftbction. 

\Vhcn of moderate size, bronchoce]c g ives ri~e to no particular incon· 
venieoce, except by the deformity produced, and by a certain amount of 
dyspnrea when stooping, with occasional pain in the head. In it.:;:, more ag· 
grtwatecl conditions, however, it may cause serious if not fatal interference 
with .the . functions of .respiration and deglutition, cerebral conge!'tion, 
orgamc disease of the n1r·pa:-sage, etc. \Vhen very large, as in a remarkn· 
ble cai::.c under the care of i\Ir. Holmes, inflammation and suppuration of 
the mass may occur, and the patient may eventually l"ink under the draiu 
thus occasioned. 

Ttcalmenl.-Thc treatment of goitre is not \'Cry i::.atisfactory; the remedy 
which has acquired mm;t reputation in this affoct ion is iodine, which may he 
~ivcn in the fonnof the Liq. iodin. compositus, of the U . H. Pharmacopccia, 
and shou ld be continuously administered for a considerable time. Iodine 

1 Cohnhcim hns recorded a cnse i11 which cvstic bronchocCic wns followed b,, meta. 
static deposits in the lung!! and bones. ~ • 
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may :tl~o he used extemally, i11 the form of the Ung. plumbi io<lid., or, the 
iodide of' tadmium incorporated with simple cerate ( 3j-,5j ), or, which is par
ticularly n•commendC'd by l\[ouat, the biniodide of mcrcu1·y ointment (gr. 
x\~j-,3j.) The intemal aclmini::;tration of chloride of ammonium ha~ been 
~ucccs;.;fulJy r~:0ortecl to hy a Canatlian surgeon, Dr. A. D. Hte\·cns. Pl'e.~.~u re 
~ometimc.·e form;.; a valuable adjunct to iodine inunctiou, but care must be 
taken not to irritate the skin, lest the disease !<hould he thereby a~gravated. 
('/u1119,. o.f rexidcnrf' would naturally be recommended in any ca"'e in whith 
the aftix·tiou appeared to he due to climatic or other hygienic influencC:3. 
\l'"arious Operatit•c llier!Mti'(M have been employed in the treatment of bron
l'hocele, each haxing been occasionally successful, but often resulting in 
failure, if not cveu more disastrously. The i1~jcetion o.f iodine, alrolwl, <Jr 
perrhloridr of iron, thejOrmation o.f <i selon, and the application of cau/jtic, 
are probably the snfo:;t of' thcs.e mcasu1·cs. The injeetion treatment is said 
by Lubka and Mackenzie to be equally efficient iu cm•cs of the serous and 
in tho:"<' of' the hard or fibrous vnriety. Injection of petehlol'ide of i1·on 
would be Hpcc:i:illy indicated if the growth were of the character described 
a.;,; puli-atini.r bron('hocele. The seton is particularly recommended by Len
nox Bro\\11<', who has in i::everal ca:-es succe~sfully employed it for fibrous 
goitre. Ollict· dii:::-:ecti:: off the integument and applies a layer of Cauquoin':s 
paste to the tumor, allowing it to remain for four hours. ~hri\'elling gradu
ally followi::, nnd the cure is completed in three or four months. DaCosta 
and Coghill hnve deri\·ed advantage from the hypodermic u~c of crgoline. 
Ligation of the thyroid arluies, so as to cut off the vascular i-:upply of' the 
diseased gland, is a dangerous mode of treatment, and one which, on account 
of the freedom of the collateral circulation, is very apt to result in failure. 
flh:isio1t of the .fasria in the median line is recommeudC'd by l\lcade and 
:Mackenzie as a meam• of relieving the pressure on the air pa.::;:-:ages, while, 
with the ~ame object, Gibb advises that the thyroid isthmus it~elf should be 
di\'irled or rcmo\'ecl, hemorrhage being prevented by making the section be
twcrn two ligatures. A similar operation was performed (unsuccessfully) 
by Prof: Hamilton, of New York, in 1849. Etlirpatio11 of lite gland i8 an 
expedient fraught with considerable risk to lifo, and tan only be justifiable 
in exceptional cases; when resorted to, care should be taken to plan the 
incisions so that the large ve:sels may, if possible, be encountered in an 
C'arly stage of the proceeding, in order that, being secured once for all, the 
ri,~k of' sub::iet1uent bleeding may be less. Numerous succc~sful operations 
upon this plan haxe hcen recently reported by Greene, Fenwick, :\laury, 
'ra~on, :Michel, Billroth, Kocher, Nelson, and other ~ur~eoui-, Kocher'~ 
stnti.;,;tics gi,·in~ 214 cases with 36 death~, a mortality of le~~ than 17 
per cent. 

ExopMhalmic Goifre ( Grai·es'.>J or Ba.~edoul.<t disease), !:'upposed by Filehnc 
to depend upon a 1c;-;ion of the restiform bodies, come::i more often under the 
cure of the phy:-iician than of the surgeon; it~ treatment demand~ the adop
tion of' means to impro\·c the general health, rather than of mca:o.ures :::pe
cifil·ully directed to the cure of the thyroid enlargement. Ancona , an 

1~~:~.1,~:'~/~j~'~:s~~!~~~ rj)f;f~l~s ~t~tJ b~'.~t~id~~t~~i:.~:~\~~n °fia~~~e b~~~lJ~~~I~~~~~ 
fully employed b~· lk Curtin, of this city. 

Gangrene of the thyroid glwul has been observed by Gascoyen and other 
surgeons. 

Inflammation of the Parotid Gland may occur as an epidemic n1~d prob· 
:tbly eonta<rious nHCction, when it constittites the cli!-'em;c known as Parotitis 
or )[umps~ or as the more serious condition denominated Pctl'otid Bubo1 
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which occurs in septic states of the sy::;tem, or as a ~cqucl of some of the 
cxanthemata. The former affection very rarely, but the latter frequently, 
runs on to :"uppuration, demanding an early incision for the C\'acuation of 
matter, and the f'ree administration of tonics and stimuhmt:3 to :-.upport the 
:-;tr('J}gth of the patient. These cnses are never unattended by danger, and 
in one ca!;e which l s:tw in consultation some years ago, death ensued from 
secondary hemorrhage into the cavity of the abscess. 

Tumors of the Parotid.-:Jiost of the tumors met with in the parotid 
region do not, probably, involve the gland, though they overl ie and co111press 
its :;tructurc; in some cases, however, the parotid it8clf ii; implicnted in the 
morbid growth, which may be of a fibrous, cystic, fatty, cartilnginous, or 
ctrncerouli nature. The only frealment applicable to the8e cases is extirpa
lion of the growth, and, if the tumor be of a uon-nrnlignnnt character, such nu 
operation nia.y be commonly undertaken with the probabi li ty of a favorable 
rc~mlt. .If, however, the growth be cancerous, its attachments will probably 

be so deep as to forbid any 
Fro. 40G. hope of successful operative 

interference. The mobility of' 
such growths is, according to 
Pergu~son, the be!"t criterion 
by which to decide whether 
or not to operate i and in nny 
case in which it can be deter
mined that the tumor, though 
perhaps bound down bysuper
incum bent ti:;sues, is not firmly 
fixed to the parts beneath, the 
inference is reasonable that an 
operation may be attempted 
with hope of benefit. Another 
point of importance is the rate 
of increase of the tumor, one 
of a non-malignant being of. 
much slower growth than one 
of a malignant character. 

In attempting the reruo\·al 
of tumors from the parotid 
region, the external incisions 
should be free, and may be 

Tumor of parotid region. (FERGUSSON.) made in any direction "tlrnt 

of the growth; nfter dividing the super~ncurnb~~~{i~s~1:~l~~:Je;t~r i~:-=:~~~; 
~;~~tbl~~,1~;. t!;~ l~~~~r~:~(~\~~~~: n~c~~10~)!~~l ~~::~~~t ~~1~:;0 ,~l~~r~~~\~~l~~~ ~f 
the knd(', berng, chary o.f empJoymg the. cutting edge in the deeper portions 
o~ the wound. The ~cc1denb:; to be pnrtic~larly gunrdcd ngainst are wounds 
of .the tcmporn-max1llary artery and facrnJ nerve, division of the latter of 
which would of com-:-e entail paralysis of the corresponding side of the fnce. 

Excision of the Parotid Gland itself is probably Jess often done than is 
supposed; yet so many cnses of this operation have been l'ecordcd by per
fectly c01~1pe~<:~1t and trustworthy observers, that it is impos::iible to deny 
the pra~ticabd1ty of the procedure. In this operation, which is one of the 
gravel:it m the whole range of surgery, the external carotid :u·tery and portio 
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d11ra ncrvl' arc ne('C!;~nrily rut ncro:'::s, an<l in l"Ome instancco it is said that 

~11~.~:,'.;~:-:tl·l1~::~~. j1~1f~~a Ji k~~\i\i:~~'li;l(: v ~~;:~ . thE;~~~~1~~t~~~c~f~l~)~c31~~~ 1~~~~: 11~\~~i~1!r~~ 
~:li'1 tu have het'n pt·rformcd b~· Heister, is chiefly known in thi:; country 
thrnu~h tht• opl·ration:-; of the late Dr. George McClellan, of this city, who 
rep111·lt'd (')t\'C~n C:l:->l':-> with only one death. 1 

• 

Tumors of the Submaxillary Gland. -Cysts of the submaxillury gland 
are occa:-ionally met with, and may be treated by incision, the cavity of the 
cy:-:t lwing stuHCd with lint, so ns to promote healing hy granulation, or 
hy eJ·ei.~ion, which operation may also be required in ('rtses of cadilayinous, 
rtdmm'd, or <'Wl<'CJ'OllS, growths. The gland shoulll, as for as pof:siblc, he 
enuclrated ,dth the fingers and handle of the knife; the only !urge vessel 
m•cct-:-::H'il,\· :-:cn•rc<l is the facial artery, which will be fou nd at the upper and 
po~terior p:tl't of the wound, nnd ma.y usually he secured before it is didded. 

Tumors of the Neck.-Yarious morbid g rowths are met with in the side 
of the neck, where they may occupy the submaxillary space, or one of the 
triang-Jc:-; of thit'\ region. The most common varieties of cel'\'icnl tumor are 
the cytitic, fatty, fibrous, nnd glandular, though cancerous nnd epithelioma
tous grO\\·th:-; :tre a]~o met with in this part. The rern:uks\\'hich were made 
\vith regnnl to the ex<:i~ion of paroti<l tumors are equally applicable here; 
if the tumor be movable nncl of slow growth, its extirpation may, if the 
othrr circum:stances of the Catie are favorable, be properly undertaken. If, 
however, the deep attaehmcnt:l of the mass are firm, and if its rate of in
ncn.-.l' ha~ hecn .-.uch as to render its malignancy probable, the surgeon will, 
a:- a rule, rlo w i~rly to avoid operative interforeoce. 

Ilydr0<:tle of the .iYcck i::; a name applied by l\Iaunoir, Phillips, Symc, and 
other surgeon:-:, to a cystic tumor, usually met with in the posterior inferior 
cervical tri:rngle, and containing a fluid which may be of a limpid yellow 
color, OL' of' :t deep, grumous, chocolate hue. The treatment consists in the 
cvacrnttion of the <:ontf'nts of the cyst, with a. trocar and canu la, followed 
by the ~uh~eqnent injection of iodine, the estabfoihmeot of n setoo, or the 
convcr:;iou of the cy:-;t into nn abscess, by cutting away :t portion of' its an
tl'rior wall. A ~imilar course may be adopted in the treatment of Cysts of 
/hr 1\1,.olid Reyion (unconnected with the gland itself), of Hygromala of the 
l(11uid Bu1·sa, and of ::;imilar enlargements of the subcutaneous bursa some
time:-; found in front of the larynx, wh ich constitutes the 11 Superlm·yngeal 
l'A'ury.~f('([ ~1.1umo1·.i" of Prof. Hamilton. 

Bnlr1rr1ontnl of the Cauicul Lymphatic Glands is often obsencd as a mani
fe . ..;tatiou of scrofula . Its treatment has been already described in the chapter 
on that l-'ubject (~re page 418 ). 

( bngt1u'lcd T11111or Oi' Inrl1mition of the 8lcrno-mnstoid 11Jusclc is an obscure 
alii?ction, whi('!1 ha1i hecn de:-:cribecl by several ::i,Urgeoos, particularly Bryant, 
Jiolnw:--. T. ~mith, H . .Arnott, and Planteau. lo some cases the affection 
appear:; to originate from injury received in birth, but in other instances is 
a ~impll' infl:uumatory or hypertrophic condition, with no apparent cause. 
It i.:; prnhably sometimes a :-yphilitic lesion. No treatment is required, as the 
inclur:ition :-.ub:-idc:; spontaneou~ly in the course of :.i fow weeks or months. 

1 Thr opcrnlinn is ~aid 
hy Dr. Hkhurd Bank;;, of 

been performed for the first time in this country 
inl8:32. 
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CIIAPTER XXX,' III. 

DlHEANEH m' 'l'l!E 1IOUTil, JA WN, AND TllHOAT. 

DrsEASES OF THE ToNm'E. 

Glossitis, or Acute I11jlammation of the Tongue, ma.y occur from traumatic 
causes, from the abuse of mercu ry, or as au idiopathic attCclion. The tongue 
rapidly swells, becomes redernatous, and protrudes from tLe n1 o utl~ , prevent
ing the patient from speaking or swallowiug, and perhaps threaten mg actual 
sulfocation. There is profuse salivation, and the teeth often become covered 
with sorcl e::1. The treatment consists in the local use of ice, with detergent 
and astringent gargles, the administration of tonics (if the patient can swal
low), and, if uece~~ary, the use of nutritive enenmta. Free incisions on the 
donsum of the tOuguc may be required if the symptoms arc . urgent, and 
commonly afford great relief: by allowing the escape of the blood aud serum 
by which the organ i~ distended. Tracheotomy may possibly he required to 
avert sufibcation. 

Chronic Superficial Glossitis is the name given by Copland and Fairlie 
Clarke to an aftE:ction of the lingual mucous membrane characterized by 
the formation of smooth, elevated patches, and believed by Clarke to be 
oftc11 of isyphilitic origin ; accord ing to Bullin, it is closely allied to JJSoria...~i.x 
and ichthyosis lingure; it is sometimes followed by cpithelioma. Clarke 
recommends the local use of nitrate of sil ver (gr. v. to f,5j) and g1ycerite 
of tannin, with the internal administration of iodide of potassium and 
arsenic. 

Sub-Glossitis.-Under this name, C. Holthouse has described a c~c in 
which inflammatory swelling, occurring without obvious cause, was limited 
to the subli ugual and submental regions; the tongue was retracted instead 
of being protruded, and t here was no clyspncea, though speech and degluti
tiou were both rendered difficult; there was profuse ~a li nttion . Incisions 
on the clorsum of the tongue were productive of no benefit, but ra.pid recO\·ery 
followed the use of borax gargles, with cntaplasms externally, and the ad
ministration of quiu ia. Similar cases are described by Dolbeau under the 
name of acute mnula. · 

Hemi-Glossitis, an inflammatory swelling, limited almo::;t invariabl y to 

~~1s!.~~e~~ti~eb~~ 1Cf~~~.~~~ ~:°:r~~~~rv~r~~~-~}J~e~odJ ~/aJi!~~:~~t~~~::t 
cases in which the right side of the tongue was affected . 

. Abscess of tl~e tongue is occasionally met with, and requires a free incision 
for the evac~1ahon of pus. An abscess beneath the tongue may, by pre~sing 
on the glottis, threaten su ffocation, in which case the in cision must be made 
below the ch in, through the mylo-hyoid muscle. 
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Hypertrophy or Prolapsus of the Tongue may be met with either n~ n. 
l'Ongenital or us an acquired affection. The protruded orp:an is very much 
~woll<'n, with enlarged papillre, of a purple 01· brownish hm.', an<l dry from 
expo1iure to the air. The saliva constantly dribbled from the mouth, ::ind, 
in chronic ta.:-<.' ... , the alveolus and teeth of the lower jaw arc diioplaced for
\\:\nb l>y the pt·c.:-sure of the hypertrophied mass, which, nrcordiug to \\'e::r
ncr nnd otlH'r modern pathologi:'its, consists of a true lymphangcioma. The 
ti-ratmt1d con~i ... ts in the use of astringents, with the application of' compres
:-;ion by 111can~ of' a pad and bandage, supplemented, if uece~:::ary, by excision 
ofa V -shapcd piN·e from the tip of the organ, with the knifo, galvanic eau
tcry, or Ccmseu,.. Ligation is objectionable on account of the proximity of 
the organ of smel ling to the point at which the fl- laugh would be produced, 
and tlw ri!-0.k of i-:cptic· poisoning which would be necessarily ent:tiled. The 
;-;tat isticl'I of the.-;C' vn l'ious modes of treatment have hcen investigatccl by 

:~~~:~i!~~.t~l:~~:~ '~~;0r~:.~~c~l~~tn~~I c::~~:a~~~; ,,~J~c~:l~~~,t~:~ 1 ~,.:11~~~~·l~~~~;~c;~f~·,~ 
alone was employed gave 9 recoverie:; and no deaths (onC' patient having 
been much benefited, though not entirely cured); 4 eal'"e:; in which either the 
galvanic cautc ry or the Ccra..setl!' was used gave 3 recoveric:-: nud 1 death; 
while 9 Cil!-<C8 in which the li ~ature was used gave 7 recoveries and 2 deaths. 
Dr. Gurdon Huck, of New York, suggested that, as the thickness of the pro
truding portion is commonly more obnoxious than it:-< hreadtli, the flap~ for 
cxci1'ion should be made nntero-posteriorly rather than from the ~ides of the 
organ. 

Atrophy, allCcting only one side of the ton7ue, has hccn noticed hy ~c,·
eral observers, including Dupuytren, Holthouse, IJughlin~ .Jnck:ion, _Buclcl, 
llabershon, Jaccoucl, Fnggc, "'Veisser, Fairlie C'larkc, nnd Paget. I 11 the 
case recorded by the last-named surgeon, the disease "as connected with 
necrosis of the occipital bone, and yic]clecl upon the extraction of ~cquc:stra 
from tha t pnrt. 

Ulceration of the Tongue may be due to the irritation cnused by broken 
or carious teeth, to disorders of the digestive system, to the existence of' 
nirious di::cnses of the skin (such as psoriasis), to sypbili:-:, to the prc~cnce of 
a malignant growth, to a deposit of tubercle, ete. The diHCrcntinl diagno,:;iF. 
between thci-;c various forms of ulceration is highly important in a therapeutic 
point of view, as the treatment required varies widely, according- to the 
cau:-c of the ulceration in each case. In mo~t instances the diagno~is can 
be readily made hv careful obserrntion of concomitant symptoms; the most 
1litficult Ca~e.-- hcin~, perha.ps, those in which a chancre or tertiary t-i_rphilitic 
tleposit i~ to be di~tinguishcd from an epithelioma (:.ice pages -t.:rn, .J6.3), or 
the latter from an uleerated mass of tubercle. 

The Tubereulow~ UlCf'r has been particularly studied b.r TrClat,1 who 
remark:" that any chronic, intractable, superficial ulcer, with red, irrC'gular 
honJer:'1 whirh occurs, without appreciable ca.use, and without cnlargemC'ut 
of the neighboring lymphatic glands, on the tong_u_c o~· i_n the mot~t.h. i,:; 
probnblr a tuberculous uker; and that the probability 1~ mcrcMc<l d the 
patient "be phthh1icnl or tuberculous, or even predispOl-led to tuberculosi~. 
The di:vrnot-iis, he adds, nrny be considered certain, if the surgeon cnn detect 
the prc~encc of peculiar spots or patches, which arc Yery ~ligh~ly elcvnted, 
round, from half a line to two lines wide, of a yellowish, pus-like color, at 

1 Archives GCn. de )lCdecine, Janv. 1870. 
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~~I1~~~~~·~c~I ~:·/,~~ 1 
<f i~~\~11~!~:·1i111;g a~~~ l ti~~~.:!:: ;~~~o;~,~~ f~·~rn11!~1;~~,1~1,~:~·iil~'.~:~.?,~·~ ~:~ 

ulcerated ~urfacc>. ThC' unly lopical remedy which JH'oVl'd of lw1wfit in .M. 

~L~~~ ~~ ~ 'i~ .c ~~~ l;r~;~('t(il ('(~I':.!~ :;lc;~'ti~~)~~ ,Y.f ,~-1:1~ ~~~.t ~~~~(~,I~ ~Ii~~; j' t (!) ~I ~ j~ ~:: :~: ~ ~ l: ~I :lh ;~~l ~~~ ::~ 
a.hie> remedy. 

Ichthyosis of the Tongue is the name gh·en hy Hulkc ton cluoni c con
dition of this organ (characterized by the appea rance of' wh.itc or. isilvery 
patche:s J, which may per;;i~t without change for years, but which ult1matcly 
lcad1' lo th<' development of epi thelioma in thl' parts af!Cete<I. According 
to Dr. H.. " '· Tay lor, hmYc,·er, there are two v:ll'ieties ofichthyos is; CHJC in 
which the papilhc arn pl'ima rily invo!Yed , g iving the tongue a wnrty ap
pcar:1ncc, and the other beginning in the rctc :;\fo lpi,!.!:hi i. The fir:st variety 
alone i ~, in U1·. Taylor's opinion, liable to malig nant C'lrnngc. The frer1tnu:n( 
of' this di sease, of which cxamplc:s have been repor ted hy 11. M orris, FairJic 
Clarke, Goodhart1 " re ir, of New York, and oth er~, co111;isl:s in cxci:i>ion , or, 
if' th i::; be not practicable, in remo\'ing sou r rC':-: of irritntiou, with attention 
to the clige1'ti,·<' function..- n.nd, :18 suggested hy Fay r<'r, the administration 
of :tr~l·nic .. 

Tongue.tie l'onsists in a eongen ita l :;horten ing of the frmiwn lingua:, 
which preycnts the tongue from being protruded beyond the line of the 
teeth. If' prc~ent in an aggra.rntcd degree, this deformity may interfere 
with ... uckling, and, under any c ircum!:ltnueeii., the operation for it:s relief is 
i-;o trifling that it may properly be donc1 if, a:s usua lly happens1 the parents 
del'ire it:-; performance. The operation C'onsists ,..imply in div iding the 
f'ramum for about an eighth of an inl'h with blunt-pointed r;:ci,..:.;ors, the cut 
being made towards the floor of the mouth, so as to avoid the ranine vessel.-:, 
and then separating the parts with the forefinger. There il'l a popular notion 
that tonguC'-tie may cau ... c d umbness, and myotomy of the lingua l mu:-'cles, 
thl'ough an in c: i-.; ion beneath the chin , has even been pe rformed, with a. view 
of resto ring the power of speech-a totnlly u:;:clcRR operation, sin cC', as justly 
remarked by 1 fol mes, the whole tongue itse lf may hf' extirpated, and yet 
th<' power of spC'eeh remain. 

Tumors of the Tongue.-('Jp.:lic '11
1111101'8 may occur in ntriou:s parts of the 

tongue, but arc mo~t common beneath this organ
1 
or in the fl oor of the mouth 

below thr bucC':d mucous membrane, constituting in these situations the affc<'
tion known a:; Ranula. The common form of ranula hm; thin walls, and 
contai n:; a fluid .somr~'hai rcr;:embling saliva, whence it wa~ fo rmerly ~up
po:-'ed to be a (\d:tlatmu of the duct of the suhmax illary glantl. Huch is, 
indeed, probably the r:ll'iC in :some iu:::;t:-rnce,.., as when ocelu,,.ion of the duct 

:E~~l:~;:i~( li:;~':!i~t-~;;r~~I;: s:~~·~'.;;~r;:,~'t i~:!~:)~~~:fa:~~~:~:'.~!~;~i::~~I~~ 
in a ranula in a ca~e rC'conk•d b'· 'Va n en Ta,·1 ancl num(•routi. l'ire-like bodiC'~ 
in one desnibed hy ,J. G. Ricluinlson, of thil-l. (' it~-. True h!Jdatids lut\'<' been 
noticed iu th<' to ngue hy Laugier, :Mol li ~ rc, and othe r su rgeonl". The com-

E:1i:~~'.:1/:~Y~::~(~:::'.~t:~:~.l~,~~11'.i i.~''.:~l;,~li~!l~~:Yfr:;~~l~i~~)~~~l~~~fali: 1::fi~~~~j 
That vari<'ty of the di,..ca.se which i ~ met with between the Hour of the m outh 
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an ti the mylo-hyoid rnu ... clc:- often forms a more decided prominence in the 
m•ck than in the hucrul cavity, and hence would appear to be mo:st acccs:si
hlc through an external . inci~_ion.. The risk of hemorrhage, however, in any 
attempt at complete ext1rpat1on is so great that it is, as n rtdC', better to bw 
open.the tumor from with in, _and turn_ out its contents, thus converting tile 
~~:.~:,~t'~i~l~1 j~l1:~~c:;s, the heal mg of which may be promoted by stuffing the 

..d<".ttle tanula, in which the tumor forms in the cour:::e of a few hours is 
helieYed by Tillaux to consist in an accumulation of saliYa ( from ob~tr~1c•
t ion and rupture of 'Vhartou's 
dud) in a :-.erous sac kn own as Fw . .J07. 
Flci:"chmunn '~ bur~a; the ex
i::ilencc of this bursa. is, how
cnr, denied by Happcy, Lefort, 
and others, and Duplay con
t'idcr:-; the acute ranula. to co11-
~b·t in a. dilat:ttion of the duct 
it:"elt: Doi beau includes under 
the head of acute rauula, ct1sc:-: 
whkh arc analogous to thos(' 
a lready referred to under the 
name of .~11b9lo8Jitis. 

]',,'recti/el l r((,'ICU!ar, and Papil
lary Twnor11 arc occasionall y 
:5ecn in the tungue, and may be 
treated by the lig-ature, by ex
ci'~ion, or by 8tnmgu la.tion with 
the i:c1·asem·1 according to t he 
;-;izearn l i;ituation of the g rowth. 
Dr. Busey, of \\'a~h ington, D 
('., reports n. ease of papilloma 
of' the tongue :-;uete:-;sf'u lly treat-
ed by t he inject.ion of acetic R:inula, between floor of mouth :int! mylo·hyoid muscles 
acid. (F1m<•VSSON.) 

Patt,11, Glandulm·,and Fibrous 
'l'wnors of the tong-uc may be treated by exci::>ion , the organ being drawn 
well forward~ with a tcni1cttlum or cord passed through its tip . Ilcmor
rhagc in thc:-ic cnses is sometimes rather troublesome, but mny usually be 
arre.-;tcd by pm•siu~ a. metnllic suture deeply around and acros~ the bleeding 
point, by means of nu ordinary nrevus needle or one with a spiral extrem ity. 
Exci::oion would appear to be a safer operation t hnn ligation, in CMes of 
tumor inrnh-in~ the root of the tongue. Apart from the ri::;k of inflamma
tory ::-welling and m lema of the glott i~, which attend~ the u ~e of the liga
ture in thi,.; situat ion, severe or even fata l cerebral complications may be 
dc\·elopc1l ll!-i reflex pht•munenn ( as in a ca~e recorded by Hun t ), from 
injury to fihrc.s <Jf the ~ l oi3i30-pharyngeal nerve. If the tumor were situ
ated very far hack, and were pcdu nculated , the tcrw~ew· might be properly 
emplo)·cd, a:-i ha:-; hcen :-;ucce::>sf'ul ly done by Bigelow au<l Pooley . 

.Jlrdi!Jllllld '11unwr.~ of the Tongue a re almost in va ri11bly of an C))ithelioma
tous character, t hough true lingual cancers, both of the f':C irrhous and cn
t'<'plHl loid kinds, arc described by .systematic writers. The only t reatment 
which oflh:; any prospect of benefit, consists in r emoving the diseased mas:-;1 

whi<•h, wlu .. 'n a portion only o f the orga n is affected, may be accomplished 
by till' g-ah·:wic (':iutpry, or by the application of the tctaseur1 or of lign-
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lures ru; in cru-es of n~cni s, or hy exdi-;ion, which i~ tlw prcfCrahle opl'1:ation 
when the tip on!~· i:-< inYolYcll. ·rr. Lee emp~i>~·::t!.~~e~~~~i~,11~i~c;1 ~::c<'y;~lt\~~~~: 

Fw. tn~ ~~~io J~~~~~~~~1\::;(~~t'l~~1~lf i~:fi~:~~ 
qucnt ab:-<orption of sC'ptic ma
tC'rial. The clm•tiC' lignturC' lrns 
abo been employed by D e:"prt!:", 
D elen!-l-, and ot her French Hll'
georn~. The tongue may U1'Ually 
he sufficiently exposed in the"e 
cm•c:s by drawing it well for
ward~, t'hejaws being held apart 
and the cheeks retracted, by 
~ u ch :rn in£trument a~ iR ~hown 
in Fig. 408. If, howe~·cr, a lnrge 
portion of the organ 1s to he r~
movecl, the Ccrru~cur, ga\yamc 
('autery wire, or ligatures, ~na?· 
he introd uced through an mci
~ i on in the cheek a!' adYi~cd by 
F. Jordan and Coppinger, or be
tween the genio-hyoid rnu~cle:::, 

\Vood'sgai;foroper:itiousonthelougue. 

as practised by Cloquet, Arnott, and "rhi tchcad, of ?\[anchef"ter; or R egnoli 's plan may be adopted, in which the buccal casity is opened from h.elow (Fig. 409), and the tongue drawn out between the lower jnw and hyo1d bone; or Kochcr'!-i plan, in which t he opening is made hclO\\ the angle of the jaw. Routham hal'l cleYi~e<l forceps to grasp and draw fbrwards the base of t'he tongue, so a~ to allow the i'uasetu to be used without making an extemal wound. Clamp:5 to prevent bleeding cluring operat ions upon the tongue have also been de\'iscd by II. Lee and by .J. " '· H owe, of New York. 

Tumors of the Epiglottis are occasionall y ob::crnd, and Dr.'"· Porter has recorded a case iu wh ich he succe~sfu ll y excised half of the epiglottis on account of a carti laginous growth developed iu its sub:stance. Tumor::; of the epiglottis have al.::$0 been removed by 1CacKcnzie, Prnt, and Wagner, the latter ::.urgeon having exci~ed the whole cpiglotti:-., after expo!-<ing the part by :1 sub-byoidean pharyngotomy. 

Complete Extirpation of the Tongue was 6r~t performed by ~ym(', of Edinburgh, and has since been repeated by Fiddes, Nunneley, Heath, An· nundale, L angenbeek, Buchannn, Barwell, and many other sur~C'on~, i-:ome operator1' having employed the knife, and othcr:-1 the Ctftt...:em·; \\rhitehead removes the whole tongue with sci:-:-.ors. \Vliichever instrument he cho::;en, aceC!SS to the organ may be facilitated by Syme's plan of dividing the lower lip and the ~ymphyl"i~ of the jaw, the parts being wired tog-ether agai n after the completion of the operation, or, which will usually be ~uffieient, by simp1y laying open the cheek by an inci~ion from the an~le of the mouth ha('kwrmls. Annandale advises that t he tongue shou ld he split longit udi· na1ly, an<l each half removed separately with the t!cmseu,.. Nunnelcy'!' experience in extirpation of the tongue appears to ha,·e been unusually large; he has, he <leclare:-1, done the operation 19 times "without any untoward symptoms following in a single instance." Langenbcck prefer:;; to Ryme1
8 median operat ion, an inci:-.ion from the angle of the mouth to the th~·roid cartilage, the jaw being t hen sawn through between the fir~t anc\ :second 
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molar teeth, arnl the shorter portion tu rned oulwitrd:; and upwards. Bar
well makes a ~mall median iuch; ion, ju~t in front of the hyoid bone, and by 
mran~ of au armed needle ca rries the wire of an t;craseur around the base 
of the tongue, puntturing the mouth on either l"ii<le near the la!';t molar tooth; 
the tongue havinJ! hcen tu t throuµ-h, the operntiou is completed by dividing its 

Fw . .J09. 

TonguecxposedbyRcgnoli'smc1hod 
{Jo'.1uc11SBN.) 

F10. -110. 

Rcmovalor1onguebydivisionoflowerjawa11d 
C<;rascur. (EitKHS~N.J 

:11tac l11ucnt8 to the floor of the mouth with a :o:C(.'Ollcl tcrase1ir. The external 
wound being ohliquc and va lvu lar, there is no dange r of a fistula resulting. 

The8e opcrntious are all d:rngcrous in thcm!-ich-es,1 and are seldom pro
duttive of more than temporary bmefit; they arc, of course1 on ly applicable 
to ca~es in wh i<•h the cli::ease is limited to the tongue it:-;elf, extensive impli
cation of the fl oor of the mouth or of tho neighboring lymphatic glands 
ht' ing a pos it ive contra-jndi ration . Ililton and l\toore have recommended 
m; a pallia t ive measure, in ta!-iC!l. not admitting of excision, the di.vision of the 
g11Rlrtlol'y 11eree-an operat ion which may a lso be resorted to as a preliminary 
to the application of ligature~. The nerve may be reached just behind the 
ln:--t mnlar tooth, by an inri~ion cro~ing ih rou1~c, made from within the 
mouth, and {·a 1Tied freely <lown to the bone. Ligation of the lingurr.l arter.11 
has heen also practised as a ml.'ans of arresting tho progrc~:.; of malignant 
di ~ca~c of lhe tongue, and, accord ing to Coote, Demarquay, and Haward, 
with encourng'ing rei::ult~. The Y.:nme operat ion is recommended by \\'eich-

~~·11~~~11~;1~!~~~h:~~l~·i':k<lott~:~<~;~·1'.r~~;e 1r~·c~li11;11~ 111~Ju~~d'l~~ 1: ,;1~n~~1tt~1~l~~~li1~d 
the operation can be ~afe l y completed with the knife. Hhracly urges that 
the \'CY.::.:el should he ~ecurcd near it::. orig in , before the givi ng off of the 
dor::ali1' linguro. Pracheotomy, as a preliminary measure, is recommended 
ll\0 Barker. 

· ('ontrnry lo what might pcrhnpR be expcckcl, the power of ~wallowing is 
nnt atti:-cted b.'' ext irpa tion of the tongue. while speech, though at first ren
dcrC'd imperfect hy the operation , IB m-entually completely restored. 

1 According to Harker, a t C!\S<'S opernted on nt U niversity College ll ospital, from 
IH71 tu l87D, g1l.\'O 1 I deaths n9. the immediate result of the opernlion. 
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D1s1~.\RE." or Tiu: J,\ w~. 

Abscess of the Gum ( Own-boil, .Ah:eolcu Ab1$Cl'·"·'f ) is a l'0111mo11 affection, 

:~~s~;!~i~~ct~;1~f~l~~!r~~~~~~~>~1~,t ~~~;0!~~e~~~1cf,~.!~:~1~~l~~l1;~1r;:~~~~ ~t~:~~::11~;;: 
gum--0r may spread outwa rd:; through the cheek. ln the curly !'tage of a 
gum-boil, the application of a few leeche:-S to the inflamed ~um will ofrcn 
afford g l'eat relief from pain, and may even prevent the ocCt11TClH.:C of ~up
puration; if, however, pus have actually formed, it ~hould he cvaeuatc<l hy 
an early and free incision, made from within the mouth as 80on a~ fluetuation 
c:rn be ·detected in that position. As it is very dc8irablc to avoid the de
formity caw•ed by an external opening, an effort should br made to obtain 
resolution on the side of the cheek, pointing being at the ~nme lime eneour
agcd within the mouth. For this purpose it will wrn:illy he advi::;ahle to 
avoid the use of poultices, subst ituting an cmbroeation of the cxtmct of 
bclladouna, diluted with glycerine. The patirnt may be at the same time 
directed to wash out the mouth frequently with warm water, or the dome~tic 
remedy of a. hot fig may be applied to the inner !:iide of the inflamed gum. 
As !:ioon as the acute symptom::; ha\·e subsided, whcthrr hy the occurr(.mce of 
re::olution or of suppuration, the services of a denti8t ~hould he invoked to 
remedy the diseased state of the oil'euding tooth, and thus :wcrt a rccurrcnc:c 
of the affCction. 

Lancing the Gums is a little operat ion often required in ca~cs of diffkult 
dentition. It is most conveniently performed with the in!'.trumcnt known us 
the" gum lancet/' though, in au emergency, the sma11 hladc of an ordinary 
penknife will serve the purpose perfectly well. The chilil's hand~ ~hould 
be rc:;trained by the mother or nurse, while the surgeon, RC'pnrating tho jawR 
with the left forefinger, introduces the blade of the lancet ~uarded with the 
right forefinger i this serves to guide to the point at which the incision i:-; 
to be made, and at the same time keeps the child's tongue out of the way of 
injury from the knife. 

Ulceration of the Gums may depend upon the presence of a scorbutic: or 
syphilitic taint1 or may resu lt simply from a disordered state of the digestive 
system, the accumulation of tartar around the teeth, etc. The trcatmPnt 
consists in the adoption of means to improve the patient's general condition, 
with the enforcement of cleanliness of the part, and the local use of astrin
gent and detergent washes. 

Epulis.-Thi::i is n general term signifying an outgrowth of the gum, the 
growth in these cases being rather of the nature of a continuous hypertrophy 

than of a distinct tumor. The ordinary 
f'w. 411. epul is is of a fibrous structure, hut 

myeloid, canceroul", and epithelioma
tous growths are also met with in thb 
loca1ity. The cli~euse chiefly affects the 
lower, ·but is also met with ii1 the upper, 
jaw, rarely occurs before adult life, and 
is equally common in either ::rx. It i~ 
usually traceable lo the irritation pro
duced by a decayed tooth. The Fibroii• 
Epuli8 appears as a red, smooth, lobu
lated inass, covered lw the natural 

structures of the gum, the mucous glands of which arr somrtinle::i n.bnormally 
developed. The growth is at first firm and resisting, but may become soft-
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enrd hy ('('Htral di:--intr~ration, or may ulcerate :-;upcrficially. The .Malignant 
Ep11{i.~.1i:-. it j .. commonly, thouµh improperly. calll'ci, is u:-;ually of' a mycloid 

~~!~~~ •;~.~~t1J;. ;n~~11i~:~~~:~t: 1~~:~~;~~: ~~:·;~~~1~1 ~:n~~l::~l~~~ l ~r ~~~~~~·,~~~;st!~~:~. ,~~·m~l~::; 
;;·~~~::2:,~::;;:;:~~~:~;;:~1:;~:~:'.\~:ii~~'.~:·i::;a~·~~;,i,";!!·'~n~';.:':.:;~:;~ i:~~'.~hi,"a~:di~~ 

Till' mo;t available mode of lrl'<ti111e11l, in any <:a!-ie of epuli.5, is excii;ion, 
and a!'" the growth commouly i1woln:s the perio;::;tcum, thi~, with a thin lnyer 
of' tlw "11hjacrni hone, 1'hou ld be 1·cmo\·cd.with thP gougc·fon'l'Jl~, i::o a:; to 
prevent :t rc<:urrcnec of the di:"casc. In ordinary ca~c:;, the whole operation 
may be done from within the mouth 1 but if the tumor be large, and particu· 
larly if of a rnyrloi!l c·hnracler, it may be ncc·c;;;1'ary to make an inci~ion 
throug:h the median line of the lip, and then dil':scct off the check so m; to 
frcl'ly ex pose the whole growth. A tooth ::-hould be extracted on either :-; icl c 
of' the di~cal'('d nl:ll'ti, and the alveolus diddcd with a strong but small ~aw 
a" for ai; the ha~e of' the tumor. Cuttin~ plier~, with the bl:1dc:-; nt a right 
<\ngle to the handle~. arc then to he applied, one blade on eithc>r side of the 
jaw, when the whole ~rowth, with the bone from whith it :spring~. can be 
l'C'adily eut away. The ba.~e of the low<rjaw shou ld always he allowed to re· 
mai11 1 in o r<l c>r to pre:servr the symmetry of the partj the removal of the 
whole thi<'knc~s of thr bone appears to be w1ite unnece~~ary, rpulis, accord
ing to H c•ath, m•,·c•r involving the lower border of the jaw. lf the hone be 
\Tery thick, it ma;· he de ... irable, before i'tpplyiug the cuttin~ fo rc·c>pl', to make 
a. horizontal groo\'e with a lff'y's f'aw; but in most instances this will prob· 
nhl~· be found unnccC'::.::;:ary. Hemorrhage i.s to be che<'kcd h.Y compre::;;;;ion, 
or, if this foil, hr the u::c of the actual cautcry or )[on~el's :-olution of' 
iron, the cxtcmai wournl, if one have been made,'hcing then accurately a<l· 
ju,.;lecl with harelip pirn; and the twi.;;tcd :;:uturc. The ble('ding is often pro
fu!"C in operations for the removal of malignant cpulis, requiring the free lll'C 
of' the hot iron; in these cases, also, it may be neces:'ary to rc1110\'e lhc entire 
thi('kne:-s of the hone1 by rncnns of nu external inci~ion henenth the hori
zontal ramus of the jaw. l\[r. Nunn ha:-:; reported !:lf.'vcnd ('a::-cs of epulis 
sucec:-;,.: full y treated hy clcctrol,\':-.is. 

Necrosis of the Jaws may result from traumatic causes, from ~yphil i :-;, 
from the ahu:-c of mercury, or from the contact of the fumes of pho!-iphorus 
(as in the mn.kcr::; of lucifor matches); it i~, moreO\·er, ::-ometime:-l met with 
as n. :-r<p1el of the c>ruplivc fever::, and may c\·en occur without being trace· 
uh le to any <lc>finite e:tu:"e. Jn the upper jaw, the disea:<e is nlm<>st invariably 
limited to thr ah·eobr border, but in the lower jaw, may i1wolve the whole 
thi(·kne:-~ of the bone. The frealment cou:o:i1'tS in the admini~tration of nutri
tiou~ fond and tonic.'l, with the u:-:e of detergent l ot ion~. and an early rcmoi·al 
<f ·"equc . ..,fra; a:-; long as a portion of clead bone remains in the mouth, the 
patient i:; con1'tnntly expo~ed to the risks of septic poisoning. Removal 
should, if po1',.;ihl<', be effected without resorting to external inci:-;ions; in the> 
upper jaw this ('an be> rendily accompfo.hed, but if the whole thicknes.s of 
the Jm,·rr j:t\\' be involved, an incision below the ramus may he ab:-;olutely 
necM:;:ary i PC'rry and Boker hnve, however, each imC'ece1led in rc>movin~ the 
whole lower jaw, in a state of necrosis, through thl' mouth, trnd liut<"hi ~on , 
of Brooklyn, has in a sim ilar manner removed the whole upper jaw and the 
mnlar hone. Linhart, of Berlin, hns removed the greater portion of hoth 
upper jaws, while preserdng the muco-perio:steal cove ring of the hard palate 
nwl the indsor teeth. 
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Abscess of the Antrum.-Ruppuration may oc<:ur in thr antrum fli' the 
re..-ult of traumatic cau:<.C::i, or of the irritation produced by a di ... cased tooth 
or by a scc1ue:-;trum resulting from syphilitic or other clh•ea:-e of the jaw. 
The ~ymptoms are tho::e of deep-seated suppuration in general, with eulargc-

:;~~t~~~~·nt~f tl~: 1i~c~~~~~~1 c~~::~l~~1~ ~:~:~~·~t~1:,~~~,b~1i~~:~~~~~!1th1! l~~~deri~Z~':!: 
If the accumulation of purulent matter be very great, the wall_!; of the 
antrum may become so attenuated as to crack le under pres:mrc. Pointing 
may take place on the cheek, or within the mouth, or the ahscc~s may pos
~ibly di:-:charge it.self through the nostril. The treatment consists in making 
n free opcuin~ into the antrum, and, subsequently, in daily washing out the 
cnvity by 8)'1'111ging with warm water. If one of the molar teeth be cal'iow~, 
this may be extracted, and an opening made by thrusting a. trocar, small 
prrforator, or, which Fergusson recommends, an ordinary gimlet, throu~h 
the socket, but, under other circumstances, it is better to make the opening 
through the front wall of' the antrum beneath the cheek; the bone is here 
thin, a.n<l can be read ily perforated with a st rong knife or scii::i-:ors. Ex
ternal pressure may be afterwards employed to restore the part to its original 
~hape. 

Cysts of the Antrum (Dropsy of the Anll'1lm).-Thc antrnm i1' not unfre· 
quently the ~eat of a. collection of thin glairy mucus, or of a browni::h serous 
fluid containing crystals of cholestearine. The older surgeons looked upon 
therle ca~e:-1 a~ the result of an obstruction of the orifice of the antrum, caus· 
ing accumulation of' the natural secretion of the part, and hence applied to 

F10.412. 
them the term hycfrop.-t anlri, 
or dropsy of the antrum. 
Modern pathologi:st~, how· 
ever, believe that, at lea~t 
in the large majority of in· 
stn uces, the;;;c are (as fir::it 
pointed out by Giraldes) ex
amples of true cystic disease, 
analogous to those which are 
met with in other parts. The 
Rymptom.s of a C)'1't of the an
trum are very much the same 
as those which churncterize 
abscc~~ of that caYity, except 
that no evidence of an inflam
matory condition i:-; prei'ent. 
The diagnosi.'{ is important, 
as these easel' arc curable by a 
,·cry sl ight operation, where
as F-o lid tumors of the ant nun 
demand a. much gra.ver pro
cedure for their remornl; 

1-:nccphaloid of the an~r:~~~~~~;oaching upon the face. !~~~l~~;l'~~~~~);h~~~~~l O~:~~~l~~~; 
exploratory puncture before 

re::mrting to more ser ious measures. The treatment of' cystic clit5ease of the 
antnun con~istH in perforating the anterior wall of the <:avity from within 
the mouth, the chC'c k being previously dissected up if' ncces:-:ary. A sma ll 
1~ortion of the anterior wall may be excised1 so as to allow thorough explora
tion of the part, and prevent reaccumulation. J f, as 8ometimes happens, a 
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tooth be discovered within the tmtrum (in '' hich ca:<e the cyst is l'5aid to be 
denligeroux),1 the tooth ~hould be removed\\ ith su ituble instruments, intro
duced through the opening already made. 

Solid Tumors of the Upper Jaw.-Thesc arc of various kinds. Apart 
from those which have already been described under the name of cpttlis, 
there may he exQsto::;c:; sprin~ing from the surface of the jaw, and projecting 
in <lilfCrcnt dircction:s, requiring remo,·al with gouge, saw, or cutting plier~. 
Tumor:"i, again, may originate from either wall of the ::mtrum, from the 
mular hone, from the ptcrygo-maxillary fo~a, or from behind the jaw; 
fibrous, myeloid, and en<.'ephaloid growths are probably those most fre~ 
quently met. with in thC':se ~ituations, though fatty, ('artilaginous, bony, and 
cpithcliomatous tumors have nlso been obsen·ed in the same localitie::l. These 
variom; g rowths, as they increase in size, produce swelling of the check; 
encroach upon the orbil , causing protrusion or rompress ion of the eye, and 
sometimes intcrfCl'ing with vision i occlude the nostril, simulating nasal 
polypms; project into the pharynx, causiug dyspnrea or dysphagia i and 
depre:-:s the alveolus nod hard 
palate, cnusing bulging of the .FIG. 413. 
roof of the mouth. Be~ide the 
deformity produced, they event
ually endnngcr life, by iuterfor
ing with respiration :rnd dcglu
tition, by g iving rise to profuse 
and repeated hemorrhage::;, or by 
involving the ba~e of the ~kull, 
uud inducing cerebral compli
cations. 

Diagnosis.-Soli<l tumors, in
volving- the antrum, may be 
dbtingui~hed from cy.'lf/5 or ab-
8CC.'1.~e8 ot'the ::lame part, by noting 
the history of the ca~e, by ob
::icrving the uniform,ela;:;tie, and 
semi-fluctuating character of the 
cnlurgcmcnt, in the case of' a 
fluid collection, and, finally, by 
menu...; of :m exploratory punc
ture. It nmy, however, happen, 
:1 . .;; in a patient under my «arc 
at the Epi~copal Hospital, that 
the cutrantc to the n.ntrurn is Osteoma of the upper jaw. (From a patient in the 
blocked by a. S~llid ,!{l'OWth, the U11iversi1y Hospit:t!.) 

natural :-;ccrction of the part 
:w<'umula.ting <l:-3 a <.'imscqucnce, aml constituting a true dropsy of the cavity. 
Undrr :<uch circumstance;-; the diagnosis would necc~sarily be ob::icure, until 
the gra(lual increa:::e of the ~olid tumor should render it:- nature apparent. 

It i3 ~ometimes a matter of great difficulty to determine the point of 01·igi1i 
of a tumor in,·oh·in~ the upper jaw; those growths which spring from the 
midrtr bom1, dip dl)wnward1i between the gnm aucl cheek, causing the 
lattC'r to project a.t an early period, and only secondarily involve t he 
antn1m i tumor~, again, which originate in the anlrwn, distend its walls in 

1 According LO )[u~itot, mnxiltary C\'St.5 of !'lp1rntnneous origin arc invarinbly con
lll'Ctcd with !lnme portion of the dentol !'l~·!'ltem. 

48 
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various dircc:tions, and render the line of the teeth irrep;ular; "hile, finally, 
growths which originate behind the jaw (as naso-pharynp:enl polypi), thrust 
the latter downwards and for\lards as a whole without nltcring the line of 
the teeth, or changin~ the relatiYe position of the ~cvcrnl parts of the bone. 
These di~tinctive points are, however, in practice, often obscured by the fact 
that a tumor nrising in one po:-oition may :-end prolongations in several dif
ferent direttions, so that, in any particular case, it may be almoet impossible 
to decide' from what pnrt the growth originally sprang. 

The diagnosis between malignant and uowmalignant tumor:5 of the an
trum is often extremely difficult, as long a:::. the rnorbid growth is confined 
within the walls of that ca\'ity. .A .. malignant affoction may, however, be 
suspecled, if the incrt•ase of the tumor be rapid, if the patient be pnst the 
period of micldle np:(', nncl pnrticularly if the submaxillary glands be enlarged 
and indurated. \Vhen the growth has spread beyond the t'iWity of the an· 
trum, the diagno:::.is is comparatively easy, the ordinary characters of a 
malignant tumor being-, under these circumstnnces, speedily developed. 

11realment.-The only treatment which can be of any service in cases of 
tumor of the upper jaw, is extirpntion of the growth, which may require the 
removal, partial or complete, of the superior maxillary and perhaps of the 
malar bone. In the case of a norMnaligmml growth, ~pringing from the 
antrum, there can be no questiou as to the propriety of the operation ; and 
enn if the tumor originate behind the jaw, excision, though attended with 
<lunger from hemorrhage and from the implication of the base of the skull, 
may be properly attempted, if the general condition of the patient be favor
able to such a procedure. In the case of a 'malignant growth, proYidcd that 
the glandular implication be not cxtensiye, excision may be propc·rly re::::orted 
to, if the case be seen before the tumor has spread beyond the cavity of the 
antrum; if, however, the soft structures of the check he involved, or if the 
submaxillary glands be much enlarged and indurated, cve11 though the 
growth be still limited by the walls of the antrum, operative interference is, 
as a rule, to be avoided; complete extirpation would scnrc:ely be practicable 

under such circumstances, while a. partial removal 
of the disense could but render the patient's con· 
dition worse than before. Law8on har.:;, however, 
reported a ca~e in which he removed as much of 
the growth as could be r('achccl, with the impli
cated integument, and then applied the hot iron, 
and dressed the wouud with chloride of zinc pa~te; 
the cauterization wa:3 subscqtu·ntly twice rnpcatecl, 
and the patient ultimately recovered. 

Excision of the Upper Jaw.-To Lizar:;; i~ 
justly ascribed the credit of having fir::5t propo~ed 
excision of the whole upper jaw for tumor of the 
antrum, and to Gensoul (in 1827), that of htwinp: 
first actually performed the operation, though 

Excision or the upper jaw. ,eartial excisions had been prcviou!-ily done by 
(FBRGussoN.) Dupuytren, Jameson, of Baltimore, ftnd others. 

. . Various inc.isions are recommended by different 
surg~ons! th~ ?e~t, m my JUdgm~nt, bemg that advised by Fergusson, which 
consists rn ~iv1dmg th~ upper lip in the mcsial line, layin~ open the nostril 
correspondmg to the side of the tumor, carrying the knife (if more space 
be necessary) from the root of the ala, between the side of the nose and 
tbe cheek, as far as the nnsal bone, and then cutting transversely opposite the 
1ower border of the orbit to the zygomatic procei::s of the mahu bone. The 
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Hap thus marked out being dissected up, sufficient room is afforded for the 
removal of the largc:-t tumor. Lizars employed tUl inci::;ion from the angle 
of the mouth acros;-; the check to the malar bone, supplemcuting this cut, if 
necc:-... ary, by one through the lip into the nostril, and by a short longitud inal 
inci:-oion ut the malar extremity of that fir::t made. Li:-;ton's method, which, 
with vnriou13 slight modific:atiorn::, i~ istil1 often adopted, cum-i:sts in making 
011e inci~ion from the external angular process of the frontal bone through 
the check to the corner of' the mouth; a second along the zygonrn, 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 mesiul line. 

By any of these methods, the whole upper jaw may be readily removed, 
the flaps being di:ssccted away from the surface of the tumor, anJ the bony 
conuection:; of' the part J-'evered with a R ey's or other sm::i.11 saw, and strong 
cutting plier::;. One, or, if necessa ry, two incisor teeth being extracted, the 
saw may be applied to the alveolus, to the floor of the nostril , or to both, so 
as to cut a deep groove in which the blades of the cutting forceps may be 
applied; tho hard palate is then cut through with the latter instrument, the 
soft palate being detached by a traosver::;e incision, or, if' practicable1 the 
mucou~ co,·ering of' the roof of the mouth beiug turned backwardi:; in the 
form of a ffo.p. The rnalar bone is next cut acro::'S into the :.;pheno·maxillary 
fissure, or, if this bone i:s itself to be removed, it-; orbital and frontHI pro· 
ce::'se:-;, and the zygoma, are l)imilarly divided. Finally, one blade of the 
forcep.., i:; introduced into the no::;tril, and the otlrnr into the orbit {the im· 
portaut structu re:-; of the latter cavity being pushed and held out of the way 
with the handle of a knife or spatula), aud the inner angle of the orbit cut 
across. The tumor may then be grasped with the liou·jawcd forceps devised 
by FerguS:Son (Fig. :302), and forcibly depree::;cd, the infra·orbital nerve 
being c:ncf'ully divided far back, and any remaining attachments severed 
with a. few ::;trokcs of the knife. IIernorrhagc being arrcJSted by ligation of 
any vessel that can be reached, or by the application of the hot iron, if ncces· 
sary, the large ca vi Ly that is left may be stuf!Cd with pleclgets of lint furnished 
with a striug, to facilitate withdrawal through the mouth, and the externa l 
inci~ions accurn.tcly adjusted with the intenuptcd or twisted suture. 

Partial E.rcision of the Jaw may often, in cases of non·nrnlignnnt tumor, 
be advantageously substituted for compl ete extirpation: thus, if the orbital 
plale be not involved, this may be left, a. groove being cut with the sa\\ 
acro:-;s the bone below the orbit, and the cutti ng pliers l)llbsequently npplied 
in the same line; or it: on the other hand, the alveollls and hard 1xtlute be 
healthy, the saw may be applied aboYe and parallel to the alveolar border 
of the jaw, and ag:.1in in a line perpendicular to this, r-:o as to connect the 
former t<CCtion with the orbit; the inner angle of the orbit being then cut 
tlCrO..""-::l, the upper part of the jaw may be i:;eparnted with the lion·jawed for
ceps, as already described. Finally, it may be ad,·hmble, in some instances, 
to adopt Fergus.-:;on's isuggest ion of cutting into the centre of the diseased 
runes, and working with curved forceps and gouge towaJ'Cls the circumference, 
insteud of undertaking a formal excision . The feeling of surgeon~. genera l)~· . 
is unque;-;tionably oppo~e<l to the~e partial operations, the professional mind 
being probably sti ll influenced by Liston's unqualified condemnation of such 
"nibblin(T and grubbing" procedures; as justly remarked, howe\'er, by 1\Ir. 
H eath, itremains to be seen which practice gi,·es the best results. In the 
case of small tumor:;, or of necrosis, excision may be sometimes accomplished 
from within the mouth, without any externa l incision. 

The results of excision of the upper jaw are qui le as favorable as cou ld be 
expected, in view of the severity of the operation; 17 cases, quoted by 
Heath from the JJ/edical Ti.mes and Gazette, gave 14 1·ecoverics; and 20 easel:\ 
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tabulated by Ohleman, of Bremen, gave 17 reco\·cricti; while 12 cases of 
pa1tial excision collected by the same writer were uniformly succe:".."'ful. 
The chief dangers of the operation appear to be from shock, from hemor
rlwge, au<l (if an antc::thetic be used) from enfrance of blood into the air
pa.$.'{ages. 

( 1.) Siwek is not a~ much a source of ri~k in cnscs of excision of the jaw 
merely, as in those cases in which the jaw is removed a.s a preliminary !'tep 
in the extirpation of retro-maxillary tumors. It is dimmi:o:hed by the use of 
chloroform, which, as the hot irou may be required in the latter stages of 
the operation, should i11 these cases be substituted for ether, on tU'count of 
the inflammable nature of the latter agent. 

( 2.) llemorrhage is always pretty free in these operations, during the early 
stage, particularly if the incision through the check is adopted, when the 
facial artery is cut at a point at which its calibre is considerable; the surgeon 
may, if he think proper, apply a ligature to this vessel before proceeding to 
the other steps of the operation, but, as a rule, the pres.sure of an assi!:;tant's 
fingers, or the application of a serre1i-ne, will suffice to control the bleeding 
until the whole excision has been completed. At a later l:itagc of the opera
tion, there is again pretty free bleeding from branches of the internal maxil
lary, which are necessarily cut or tom across where the jaw is removed; these 
branche:; may be secured by ligation, or may be occluded by a fow touches 
of the hot iron, which will often be found a more convenient application in 
this situation. In order to prevent hemorrhage during the operation, Lizars 
proposed au<l practised ligation of the carotid artery, ns a preliminary pro
ceeding; this plan is, however, abandoned at the present clay, both as un
necessary, and as, in itself: seriou;;:.ly complicating the patient'~ condition. 
The tendency of modern surgical writers, indeed, i:;; to r-:.peak very lightly of 
the ri~k of hemorrhage in excision of the upper jaw, and Prof. Gross, in 
alluding to this subject, goes so far as to say that H uo skilful surgeon now 
even employ:-; compre~sion of the carotid artery iu these operations," and 
that "there arc no structures in the body of the same extent, in their natural 
and diseased condition, the removal of which is attended with so little 
hemorrhage." -.With due diffidence, I must express my dissent from this 
opinion. I bel ieve that profuse bleeding is a more frequent cause, if not of 
death, at least of danger, in excision of the upper jaw, than is commonly 
acknowledged, and consider compre~sion of one 01· even both carotids, during 
the operation, a highly proper and judicious precaution. Another plan, 
which is !:mggested by Fergusson, may also be adopted with advantage; this 
is to notch, if not fairly divide, the ascending proces;o; of the superior maxilla, 
with the alveolus and hard palate, before dissecting up the cheek or even 
cutting into the check at all-the most tedious part of the operation being 
thus acc9mpli15hed before any i11cision is made into the most vascular parts. 
Ligation of the carotid may occasionally be rendered ncces:i.ary by the oc
currence of consecutive or secondary hemorrhage, as in a fatal eaSe under 
the care of Le Gro:s Clark, in which Wagstaffe tied the mnotid for profuse 
bleeding occurring on the seventh day, and a succe~sful case recently re
corded by W. II. Pancoast, of this city. 

(3.) The risk of s1tjfocation from blood JI.owing into the air-paxsage1S, during 
the operation, is of course greater when the patient is in a state of an::esthe;-;ia, 
than it would be if no a1.1festhetic were employed; and in Mr. Hewett's well
known case, 1 the fatal result was attributed to this cause. To prevent such 
a11 occurrence, nnresthesia should not be pushed further than absolutely 
necessary, aud assistants should constantly mop out the mouth with sponges 

1 )[ed.-C..:hir. 1.'rans., vol. xxxiv. p. 43. 
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attached tn st ick:. of a l'uitable length. NU~sbaum , believing that this is the 
principal source of ri.;k in jaw operations, ach •IBcs the preliminary perform· 
ance of a temporary tracheotomy,1 the glotti!'-l to be closed with a piece of 
oiled lint , and chloroform to be administered through a tracheal tube; t his 
plan_ ha;:, with various modifications, been adopted by other surgeons, includ· 
iog Littl e, of New Y ork, and Cheever, of Boston, but, I confCes, ~eciu~ to 
me rather a<lapted to complicate than to facilitate the operation, and I can 
but say the same of Rose'8 an<l Burow's sug-ge::tion, that the patient's head, 
during the operation, should be thrown back !'O far as to allow the blood to 
fl ow through the nostrils. 

Excision of the greater J>atl of both Upper J aws was performed by Rogers, 
of New York, in 1824, and complete exti1pctlion has since been pracfo-ed by 
Ileyfelder, 1\lai8onncuvc, Simon, Carrothers, Brigham, a.nd others; the whole 
number of operations on record is about two dozen. The incisions for thi5 
operat ion, which is one of the gravest character, consist of a med inn division 
of the upper lip, with separation of both nostrils-a duplication, in fact, of 
the opcratinn recommended for excision of either ja.w separately. \Vhm 
portions only of the jaws are to be removed, the smgcon mny adopt a. plnn 
sugger--led and HICCC:'sf'u lly employed by P orter, of Bo!Ston. This coni' iSt:' in 
making a Y ·inch:ion, the long arm of the Y dividing the upper lip1 and the 

~~(~,~~ ~·~~n:~~i:::~1b7et~~~~~~r~;.• ~~~i1~l.1 can then be pu~hed upward~ so :1s to 

In all operations upon the upper jaw, the skin covering the tumor :s hould 
be scrupulomdy preserve<), no matter how thin and distended it may appear. 
To complete the subject of excision of the upper jaw, the following statistics 
of the operation are c1uotcd from H eyfelder. 

Namrcoropcration. 

Complete excision of one jaw, . 
Partial 11 " c: .• 
Complete excision of boLhjnws, . 
Partial 11 cc ci 

,~~~=.::~ I c"". 

. ·1 141 51 
153 48 

11 5 
B 7 

Result 
unknown . 

67 
70 

H. Bruun has tabulated 23 cases of double excision, classified as follows:-

N:i.lureoropcration. 

Complete extirpation for tumor, .... . 
P 11rlinl orcon~ecutiveextirpatio n for tumor, 
Excisionfornecro,.ill 1 

I 

\~~~.:,;:• R«om<d D"d 

--
11 7 I 4 

5 5 
7 6 

Tumors of the Lower Jaw.-Cystic, FibrotM, Fibro·eellulat, Cartilaginous, 
Bon!/, .J..llyeloid, and E11ceplwloid growths are i~et with in this situation, com· 
manly originating in the cancellous structure rn the centre of the bone, and 

1 Gluck and Zeller adv ise that the trachea shou ld be transversely divided between 
its third 1lnd fourth rings a few days before the principal operation, the lower end 
being ftt ... tenecl externally. The continuity of the windpipe ~an be ultimately i:e
sto rcd by n firm\ opert1tion after conv1llescence from those which have preceded 1t. 

;::a ~~~~~~0~~::1~~vt~;;t:g~~0t~~~1~~:~~;:~~);c:;~;~~~s~~~ ~~~Z~1e~7~~g 1i~~~~~~~ 1:;eb~~~ 
permitting the nclministrntion of an anrestbetic through the trnchcn.l openmg. 
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projecting both into the mouth and downwards into the side of the neck, in 
the form of rounded or irregularly lobed ma~es. The remarks which were 
made !lS to the importance of a correct dfognosis, in cases of tumor~ of the 
upper jaw, are equally applicable with regard to those of the inferior max
illa-simple cystic growths being usually readily curable by laying open 
the cyst and stuffing it." cavity with lint-non-malignant, solid tumors re
quiring excision with saw and cutting pliers-and cancers of this part, on 
the other hand, often not admitting of' any operative interference whatever. 
Maunder has succeeded in two cases in removing solid turnors of the lower 
jaw, without making any external incision. 

Excision of the Lower Jaw.-It is occasionally possible, as recently 
adv-ised by Heath, and as long ago done by the late J. Rhea Barton, of' 
this city, to remove non-malignant solid tumors of the lower jaw, without 
sacrificing the whole thh!kness of the bone; and it is certainly desirable, 
under such circumstances, to preserve the base of the jaw, for the reasons 
already given in speaking of necrosis of this part. If, however, the whole 
thickness of the bone on one side be im·olved, excision may be performed 
by making a single incision along the base of the jaw, prolonging the cut, 
if necessary, in a line corresponding to the position of the ascending ranrns, 
and curving the anterior extremity of the wound upwards, toward but not 
through the prolabium. If the portion of the bone to be removed extend 
beyond the median line, a ligature should be passed through the tip of the 
tongue to prevent its retract ion when the muscles of the floor of the mouth 
are divided. In this first incision the facial artery will be cut, and should 

be immediately secured with ligatures. 
Frn. 4J.; The flap, formed as above directed, 

should be carefully dissected up, and 
the inner side of the jaw cautiously 
cleared, by separating the soft tissues 
of the mouth-a tooth having been 
previously extracted on either side of 
the tumor; the saw is to be applied 
so as to cut a deep notch through 
the a lveolus, the bone section being 
subsequently completed either with 
the saw or cutting pliers. The part 
to be removed is then seized with the 
lion-jawed forceps, and wrenched out, 
any remaining attachments being 
seYerecl with a few strokes of the 
knife. 

If the morbid growth involve the 
angle of the jaw and part of the as
cending ramu::;, it will he necessary to 
disarticulate the hone upon that side; 
in this car:.e, thC' inc:i~ion ~hould be pro
longed to the back of the articulation, 

,Disarticulation of the lower jaw. ( F1>11.Gussox.) when the hone, ha\'ing been divided 
•'ll<· . iu front of the tumor, is to be cleared 

by carefu l dissection, the surgeon then depressing the body of the jaw, so 
as to render tense nnd facilitate the division of the attachment of the tem-

~:~~~lls1n~~:c~~i~~t t~~-i~o1~~~~~it~)~~)~C::d ~·11·~1!~'~1i~ci;~~n~:vi~~~S ~f~~~~;~,~:~;~~~ 
c·on"''"~,...,i, The edge of the knife should, throughout, h<' krpt <'!"'!'"<'to the 
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hone, Jc~l the internal maxillary or e .. ·en the external carotid nrtery should 
be accidentally wounded. Hemorrhage being checked by ligatures, or, if 
from the dental artery in the cut surface of bone, by the application of 
l\Ionsel '~ ::nit or the actual cautery, the external incision may be closed by 
means of the in terrupted or twisted suture. Until union i:; completed, the 
patient's diet should be limited to liquid food, which may be given through 
a tube. In order to a\'oid wounding the portio dura nerve or parotid duct, 
J. L. Lilars, of Toronto, recommends instead of the incision above de
scribed, one passing from the commissure of the lips outwards towards the 
ear, disarticuhttion being readily effected from within the mouth when its 
orifice is thus enlarged. As already mentioned, Maunder has reported two 
cases in which he succeedl"d in removing large tumors of the lower jaw, 
without any external incision whatever. 

JUetallic caps, to fit the teeth of the remaining portions of the jaw, and 
conuected with a spring to a similar contrivance applied to the teeth of the 
upper jaw, arc sometimes employed to prevent distortion from the action of 
the muscles. Such an apparatus is, however, according to Heath, quite 
unnecessary, as the bone quickly resumes, unaided, its normal position. 

If the tumor be very large, involving both sides of the jaw, a U -shaped 
incision dividing both facial arteries may be employed, as recommended by 
Fergusson; or, as advised by Heath, the lower lip may be divided in the 
median line, and the flaps dii"sected back on either eicle. 

Excision of a part of the lower jaw for tumor, which was first performed 
by Deaderick, of Tennessee, in 1810 (though his case was uot published 
until thirtee~ years later), hns been practised a great many times; and, ex
cept in cases of malignant disease, with very good results. The proportion 
of failures under the latter circumstances (twenty-one out of thirty-nine 
cases, according to Hcyfelder) authorizes the question whether, in a case of 
cancer of this part admitting of any operation, complete extirpation would 
not be better than any less sweeping measure. The following stat~lies of 
excision of the lower jaw, .for all cau.ses, are taken from Ileyfelder. 

Nature of operation. l WholoNo. , I ~~ld~dd Result 
of cases. unknnwn 

-- --

:I 
Complete extirpnti()n, .... 15 

I 

14 

I 

I 
Disnrticulntionof bnlf thejnw,. 133 90 ·~ 2·i PMtinlexcision,. 138 84 33 

Anchylosis or Closure of the Jaws may follow sloughing resulting from 
the abuse of mercury or from caucrum oris, or occurring in the course of 
low fevers; it may also be caused by rheumatoid arthrifo;, by the contrac
tion of the cicatrix of a burn, or by a wound of the lemporo-maxillary 
articulation. If the case be one or'actual anchyfo.'{i.~ (i.e. due to articular 
chanrres), osteotomv of the ascending ramus shou ld be tried; this operation 
has, :ccording to RChulten, been employed in nineteen cases with invariably 
good r~ults. If the closure of the jaws be due to cicatricial contraction, 
and be confined to one lJirle, it may be remedied by a r('sort to Rizzoli's or 
E"march's oprration (8CC p. 308), the latter procedure being probably the 
better of the two. The ~rct ion of the bone shoulfl always be made in .front 
of the cicatrix. If both sides of the jaw are atfocted, provided thnt the 
whole thickne:s:s of' the check be not involved, au attempt may be mnde to 
restore the mobility of' lhC' part by dividing the cicatricial bands from within, 
and p;rndually iscpnratiug the jaws by means of a screw dilator, or, which 
lIC'ath prefers, by the use of metal shields adapted to the teeth, nnd forced 
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apart with wrd1?:'c~. This mode of treatment, though both tl'Cliou!' nnd pain
ful, ran 1 according to H eath, be made \\·ith <·an• and attention to yield very 
good re::,ulb. An ing-enious arr:rng-ement of pullt·y~ and IC'athcr i::trap!-< lrn!-< 
been succe~l"fully employed by Dr. B. J. D. Irwin, of the P. /'-i. ~hmy. Ex
cision of the rondy le of the lower jaw for temporo-ma:dllary :rnc·h~·)o:;i:'t 
has been successfully resorted to by Humphry, Bottini, Little, and Abl)(>. 

D1sE.\SES OF THE P.\ L.\TE. 

Cleft Palate.-This is n congenita l deformity consi1'ting of a. cli\'isinn in 
the med ian line of the part, which may be confined to the trvula (JJifid 
Uvuln), or to that and the soft palate, or may in volve t he whole roof of thC' 
mouth, being, perhaps, additionally complicated by the coexistence of hare
lip. More rarely, the hard palate is cleft ( in con 11 cetion with harelip), the 
soft palate and uvula esca ping. Io some ca:::cs, there is :t do1tble fi~slire an
teriorly, the intcrmnx illary bone projecting bet.ween the two cleft~. If the 
deficiency be extensive, a cleft palate may interfere se riously with dcgluti
tion by allowing regurgitation through the nol"e, and in all cases it cause~ in
distinct a rticula tion, with :1. clb::agreeable modification in t he tone of the voice. 

Treatment.-lf very sJi~ht, and limited to the soft parts merely, a cure 1 

may sometimes be obtnined by Cloquet's plan, recently revived by Ma~on, 
of repeatedly cauter izing the angle of the rlef't, and then waiting for cicat ri
zation to produce contraction. As a rule, howe\·cr, cleft palate can only be 
remedied hy the use of the knife, the operations applied to the soft palate 
being called Staphyloraphy and Staphylopla•ty, and that to the hard palate, 
Uranoplasty. 

Staphyloraphy.-Ifthecase be com plicated with harelip, this should be ope
rated on in infancy, the patient wearing subsequently a suitable cheek-com

pressor, so as to encou rage eon-
Prn. 4Hl. traction of the fissure. As the 

operation of stnphyloraphy is 
both painful and tedious, it was 
form erly considered necessary 
to wait until the patient should 
be old enough to be himself 
anxious for a cure, and willing 
to co-operate with patience and 
fortitude in the surgeon'sefforts 
for his relief. At the present 
day, however, with the aid of 
anresthetic~. an<l particularly 
with the faci lity afforded by 
the use of one or other of the 
ingen ious gags dC'vise<l by Cole
man, T. Rrnith, 'Vood, )[a~on, 
" 'hitehend, w ·eir, and other 
surgeon~. it is no longer thought 
imperative to wa it in all <'a:!ieS 

Whitehcad'sgagandtongucdcpressor Until ndult li fe, :\nd llUl\lCl'OUS 

. highly successfu l operations 
upon young ch ildren have now been performed under these circumFta nces. 
The great obj ect of operating at an early period, in these ca!:les, is that the 

to 
1PJ-~~c;~~)~·ccommcnds prcventii•e treatment as in the t'ilse of harelip (see foot-note 
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fis...,ure may be clo:-<cd before the child has acquired the peculiar nasal tone 
of voice which habituall.r accompanies thcclcformityi and the age at which 
the operat ion i;:hould ord ina rily be attempted, in suitable cases, may be given, 
upou the authority of' Ifolme!-l, as nbout three years. 

The fir~t ~ucce:<~ful Haphyloraphy was done by Roux, in 1819, and the 
op('rat ion ha!i :<ince been illustrated by the \Yarrenl!, father and son, l\[Utter, 
Diefft.nbal'h, Liston, Fcrgu~on, i-;edillot, )Icttauer, J. Pancoast, .\very, 
Colli:', Pollock, anfl other:;. In its simplest form, the operation con!iists in 
fre:<hen ing the edges of the cleft, and then bringing them together with a suf. 
ficicnt number of interrupted sutu res. In order to diminish the ten.:::ion 
upon the stitche:::, Roux employed transverse incisions, for which D ieffl'nbach 
judi ciously sub;.;ti tutcd incisions parallel to the fi&:urc. \V:nren, in 1843, 
introd uced a. furth er imprnvemcnt, which consisted in dividing the muscles 
contained in the posterior pillar of the faucesj but to Fergusson, in 1844, is 
due the credit of' fir:-; t distinctly pointing out the importance of u. prelim· 
inary myotomy, so as to temporarily paralyze the 
velum, and thu8 prC\·ent disturbance of the line of 
union by the mu~cular action of the parts. 
Fcrgu~son's operation consists in dividing t he lcYa

tor palati on either side, by introducing a cun·ed 
knifo through the fi!'1'Ul'e and cutt ing: from above-
then dividing the pala.to·pharyugeus by sn ipping the 
posterior pillar of the fauces (as was done by \\'"a r· 
ren), and, if' necessary, ~imila rly dividing the anterior 

~~\f1\'0~0d~~~~f~0t71et 1l~v!~~~:t~~1~~~b~ '"~~I~~~~h~~~ 
called a submucous section, thrusting a. kni fe through 
the palate near the hamular process on either side, 
and severing the muscular fibres by raising the handle 
und depree~ing the blade of the instrument. This SCdillot', operation for 
division of the muscles is often attended with more ~1aphyloraphy. 
llleeding tha11 any other part of the operation, and 
hence, if chloroform is to be used, may be advautageously postponed, as 
recommended by T. Smith, until after the iutroduclion of the sutures, or, 
on the other haud, may be done, as ach-ised by Ca11ender,wit/wut ch loroform, 
a fow clays before the rest of the operation is pcrformed .1 

Paring the edges of the jiEuwre may be either the first or the second !'ltep of 
the operation, according as myotomy has or h as not been previou!'lly per· 
formed. The surgeon may seize the tip of the u\'ula on either side and pare 
the edges from before backwards, by transfix ing the part with a sharp
pointed bi~toury near the angle of the cleft, the angle itself being subsequently 
fre~heued; or, as advised bv Rrnith, may cut from behind forwa rds-the 
advantage of this plan beini that the blo.od fl ows backwards, and thus does 
not obscure the line of ineisiou. Dr:;. Packard and Cohen, of th i!'I citv, have 
adopt('cl with advantage the plan of •'Plitting instead of' paring the edges, as 
practi~ed by Lnngcnback and Coll is in ca~es of vcsico·vaµ:ioal fi;.;tula, and 
Dr. F'orbes hn!'I, in cnses of slight extent, ingeniously adapted Nelaton's 
harelip operation, ~urrouncl ing the fissure with an inverted/\.. i nci~ion, the 
resulting wound becoming, by the dropping of the flap, of a diamond 0 shape. 
(HC'P pa,~e 7:38.) 

The inftoduclion of the sulllre.~ is probably the most difficult pnrt of the 

1 According- to Lnwson Tait, myotomy by any meth~cl i'.' occnQiofllllly followed by 
atrophy of the pnlnte. Willett nnd )[:u"'h have met. with secondary hemorrhage re
quinn~ theopernlion of plugging the posterior pnlatmecnnnl. 
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operntion for cleft palate. If the ordinary l:'ilk suture is to be used, the plan 
suggested by Avery will be found very convenient. This consists in intro· 
ducing, wi th a small nrevus needle, on one ~ide a single th r~ad, and on the 
other side a loop of silk: one end of the smglc thread being then pm::sed 
through the loop, the latter is withdrawn, carrrying the single thread with 
it, and thus readily bringing the suture into place. By this mode ?f pro· 
ceed ing the needle is introduced on either side.from. below, thus enabhng the 
surgeon to regulate the distance between bis stitches with greater accuracy 
than would otherwise be po::i:sible. Instead of the silk suture, T. Smi th em· 
ploys fin e catgut or horsehair, while most American surgeons consider silver 
wire preferable to any other material. If wire be used, a short curved 
needle should be employed, its introduction being fa cilitated by the use of a 
suitable handle or forceps. In my own operations I have employed two 
long·hand led needles, one for either side, au 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 : F ergus· 
sou passes one end thorough a slip noose formed upon the other, and drawing 
this noose tight, runs 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 instead of the common double knot is, according to T. Smith, neces
sary to prevent slipping. The wire suture may be secured by clamping upon 
it a perfo rated shot. From three to five su tures are usually required, and 
they should enter and leave the palate about a quarter of an inch 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 pull, but merely to 
hold the edges together. The anterior suture is usually introduced first, and 
when all arc secured, if, in spite of the relaxation afforded by myotomy, the 
parts appear tense, free lateral incisions shou ld be made on either side. 

The sutures, as a. rule, should not be removed un til 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 
necessarily confined to bed. 

After the operation, the voice is occasionally observed to have undergone 
immediate and decided improvement, but in most cases, at least in adults , a 
considerabl e length of time and a long course of vocal gymnastics will be 
found necessary to restore distin ct articulation. The impairment of voice 
which persists in these cases is, as pointed out by F . l\Iason, due to the ten· 
sion of the palate, wh ich forms a curtain tightly stretched across the fau ces, 
while the air enters the posterior nares above ; to remedy this, l\Iason sup· 
plements the ordinary operation by severing the attachments of the palate 
to the fauces on either side. 

Staphyloplasty is a name employed by Dr. SchOnborn 1 a German surgeon, 
for an operation which consists in tak ing a flap of mucous membrane from 
the post~ri or wall of the pharynx, and dove-tailing it between the freshened 
edges of the palatal cleftj the advantage claimed fo r this method is that the 
im provement in voice is greater than afte r the ordin ary operation. 

Uranoplasty; :Uranisc?plasty.-The m~ri t of ffrst devis ing an operation 
for the cure of fi ~sure of the hard palate is due to the late Dr .. J. l\fo ::i:on 
'Varren, of Boston, who published an account of his procedure in 18-13. His 
pl an wn~ to dissect up, wi th a long doubJ e.ecl gecl kni fe curved on the flat, 
t he mu com; covering of the hard pal ate, beginning on either side of the fis· 
sure, and carrying the dis:sectiorr back to the alveo lar processes; the pcndu
low;i. fl aps thus formed we re then united in the median line. A nother plan, 
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wh ich Fergusson prefer~1 i:; to make au incision parallel to the alveolus on 
either bide, and tarry the di~:iCCtion towards the free margin of the fi::;:sure.1 

Lirngenheck mm~ a blunt in:-trument with which to separ:1tr the pcriosteum 
from the bone, in order to take ad,·antageof the osteo-genetic power of that 
membrane; ~\lld his operat ion, which has been frequently performed in Ger
many, ha~ been successfully repeated in this couutry by ~eyeral ~urgeons, 
myself included. Dr. \V m. R. \Vhitehead publb;hed an excellent paper on 
this subject, with an nnaly~is of 5;j cases, in the American J ow·nal <d .Jfedi
cal &iences for October, 18138. Fergusson, reviving a suggestion of Dieffen
bach's, has proposed, as an improYement upon Langenbeck's method, to 
divide the hard pa late on either side with a. chisel, and then fo rcibly press 
and wire the segments together sons to diminish the median fissure. Eighty
two cases had thus been treated by Sir "\Vm. F ergusson up to the end of 
1875, und, wilh somefewexceptious, with very remarkable success. " 'cakes 
has modified this operation by partially sawing through the pal ate from the 
nostril, aud then bending the bones into t he requ ired position. 

It is a. di:iputcd point amongst surgeons, whether, in dealing with a fissure 
of both hard and soft palate, an attempt should be ma<le to close the whole 
gap at once, or whether the operation should be di,,ided between several sit· 
tings: no positive rule can be given upon this point, but H olmes's advice 
appears judicious1 v iz., to be content with closing a portion of the ha rd palate 
at the first operation, provided that the par ts come easi ly together, but, if it 
should be found necc::snry to detach the soft parts through t he whole extent 
of the c1eft1 then to attempt complete closurl.! at one operat ion. According 
to T. Smith , if .1;;taph11loraphy be performed at an early age, the fissure of' the 
hard palate will subsequently undergo contraction to such an extent as to 
render it possibl e, in mo:-;t cases, to dispense with any further operat ion. 

ca:~~ ~~~~~;~tz~;JL fl~~~~~t:lZ~i ~1 1~/!~t1*r~f ;~~:~!~~~a~·~f~~;~1~~~'~, a3;1~1~n r~~~~ 
of syphilis, obturaton1 of metal, ivory, or ''tdcanizecl India-rubber, may be 
worn; one of the best inst ruments of the kind is that deYised by Kingsley, 
of New York; it is prov idcll with n. soft. curtain of Incliti.ruhber, to take the 
place of the natural velu m. A judicious caution as to the use of obturators, 
in cn::;cs of necrm; is1 is g iven by H eath. This is, that no plug i:: hould be in
troduced in to the aperture itself: which would inevi lnbly become still fur· 
ther enlarged by the pressure on its edges, but that the occluding apparatus 
shou ld 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 nstringent gurgles or caust ic solutioms, but, if per:-istent, may require 
a surgical operat ion for its relief: This operation consists simply in cutting 
off the pendulous part with scissors, at about a third of an inch from the 
root of the orgnn. The tip of the uvula may be seized with forceps held in 

~1:y1~! ~:~~\~r11~~~e 1~~= b~i;~o~~:;t~·l~!~~;e?o;'·~~1~ ~~~~. 1~~~~.\~1
1;tb/~,71~1~~}~~~! 

part to be removed is caught and cut off at the same moment. ( Fig. -ll8.) 

Tumors of the Palate.-Adenoid,fib1·ous, and catlilaginous tumors ()f the 

f;~~~t=r~~!t'h~ ~~~b~o~t~sE\i·~~~ :~~id ~i111~;~~~~:~:~~~ in ,fsa~\~!e~r~~.~~~o~;1~~~~f~ 
in size, they aJfoct the tone of the ,·oice, and ultimately interfere with cJcglu-

1 Lannelonguc reports n c11.:>c succc,:,sfully treated by dct11ching und bringing down 
the nasal mucous membrnne. 
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tition; tbe treatment consists in enucl ation, which is usually readily effected 
with the finger introduced through an incision correi;pouding to the long 
axis of the tumor. In \Vatson's and King's cases it was thought nece:-:snry 

F10. 41K. 

Forceps-scissors for cutting uvula. 

to facilitate access to the tumor by a. preliminary section of the lower jaw. 
l\l<!plain reports a case of 1nucou.s polypus of the palate successfully treated 
by the injection of acetic acid. 

DrsEASES OF TU.E TONSIL-~. 

Tonsillitis, Inflmmnation of the Tonsils, or Quinsy, may terminate in reso
lution, or may run on to suppuration-in which case the patient may suffer 
a good deal from dyspncea, before relief is afforded by the spontaneous 
opening of the abscess. Local depletion, by scarificatioD of the part with a 
probe-pointed knife, may sometimes be of service in these cases, and, if the 
presence of pus can be determined, an incision may be made for its evacua
tion; the ordinary gum lancet is a safe and convenient instrument for this 
purpose. Gine and Armangue advise applications of bicarbonate of sodi um, 
which they consider almost a specific in this affection. In diphtheritic ton
sillitis, l\lenzel has derived advantage from the injection into the gland of 
a few drops of the liq. iodinii compositus. 

Chronic Enlargement or Hypertrophy of the Tonsils m:iy occur in healthy 
children as the result of frequent attacks of tonsillitis, croup, diphtheria, 
etc., or may be a manifestation of the scrofu lous diathesis, occurring without 
any obvious exciting cause. If excessive, this hypertrophy may lead to 
unpleasant results, such as snoring di.iring sleep, obstruction to nasal respi
ration (giving rise to a habit of keeping the mouth open), und even perma
nent dyspnooa-producing perhaps contraction of the chest, and eventually 
interfering with the general nutrition of the patient. Deafne&5, also, is 
often attributed to tonsillar enlnrgement. The treatment consists in the use 
of astringent gargles, the application of nitrate of t'iln_.,., in ~uh!-.tnnce or 
solution, the muriated tincture of iron, or the tincture of iodine (wh ich Dr. 
Dabney advises should be combined with ergot ine and glycerine), and in 
the adoption of means to improve the general health. Inhalations of diluted 
creasote vapor, or the use of the atomizer, m::ty also prove of service. Kris
lrnber recommends ignipuncture with Paquelin's cautery. As a la:-:t resort, 
e:x.cisiou of a portion of the en larged tonsil may be performed, either by 
seizing the projecting part with forceps and cutting off a slice with a probe
pointed bistoury, wrapped so as to protect the lips, or· by means of an 
rnstrument devised for the purpose by Fahnestock, and since modified by 
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others, whith i:; known as a lonsillolome or lon/'jil guillotine. If the simple 
knite be used, care should be taken to keep its edge directed somewhat 
towards the median line, so a1' to avoid the po::-~ihility of wounding the 
internal caroti1l artery. J. " rood advises that the section 
should be ma<lc from~ below upwards. The surgeon may .Frn. -119. 
stand behind the patient in operating on the right tomsil, 
and to the patimt'~ right side in operating on the left. ~n, \ 

Hemorrhage i;;; rn.rcly troublc~ome after th('Se operation:-:, 
mmally yielding readily to the application of ice or simple 
astringents i if bleeding :should, however, per:sbt, a turpen 4 

tine gargle, a~ advised by Erichsen, might be tried, or the I 
part might be lightly touched with n bru~h or sponge dipped 
in )lon:sel's solution. Panas recommends digita l conipre:;sion 
through the mouth, with counterpre~sure externally. 

Malignant Affections of the Tonsils.-The to11sil is occa
sionally, though rarely, the seat of cancer, which may be 
either !Scirrhus or encephaloid, the latter being (:u:cording 
to Poland, who lrn.8 particularly investigated the subject) 
the commoner form of the disease; epithclioma, a lso, is ~nid 
to have been observed as a primary growth in thi:s locality. 
The diagnosis from simple hyperttophy may be made by ob4 

serving the grentcr hardness of the tumor, its tendency to 
ulceration, and the implication of neighboring lymphatic 
glands. From syphilitic cli1SeaRe of the tonsil, the <liagnosi::; 
is sometimes very difficult, but may he aided by observing 
the efficacy, or want of efficacy, of anti4 syphilitic treatment. 
In most ca~e:s of malignant disease, in this situ:itiou, pall in· 
tive measures are alone applicable, but if the natui:c of thr 
affbction is recognized at au early perio<l, "hile the disease 
is as yet confined to the tonsil itself, exci:Jion may be prop· 
erly attempted. Extirpation from within the mouth has 
been practised by Vclpeau, '\Tarren, and Demarquay-the 
latter !;t1rgeon having employed the tcra8ettr-but, upon the 
whole, the operation by external excision, as succes~fully 
resorted to by Cheever, of Boston, would appear preferable. 
In the case recordr<l by tbis surgeon, two incision:; \\Cre 
made, one from within the angle of the jaw downwarcfa, in 
a line parnllcl to the stcrno4 mastoid muscle, and the other 
along the lower border of the jaw; by dis:;ecting away the 
parts on either side, au enlarged lymphatic gland was fir:st 
exposed and removed, and then, the digm;tric, stylo4 hyoid, 
and ~tylo4glo~us muscles being cut, the fibres of the superior 
pharyngeal constrictor were separnted, ~o ~ to allow t.he ~ill o tome 
finger to enter the pharynx, when the tonsil wm; readil~· 
cnucleated. The largest vessel divided was the facial artery, twelve liga4 

tures in all being required. The tr~nsverse wound was closed with a single 
suture, nod recovery was complete rn about a month. 

DISEASE::! OF '£111~ PHARYNX AND msoPBAGt·s. 

Erysipelas of the Pharynx is occasionally met with, either as a primary 
affection, or as a compli cation in cases of ordinary fo.cin.1 erysipelas; the 
treatment consists in the administration of tonics and stimulants, with the 
local use of a !Solution of uitra.te of si lver, and of gargles of chlorate of 
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potn~sium. Should sloughing occur, the mineral acid::; may be employed, 
both internally and topically. Laryugotomy nrny become neC'e:'sary in the 
event of the sucldeo l"upervention of ccdermt of the glottis, while free incisions 
into the affected purts would be iudieated by the occurrence of suppuration. 

Retro-Pharyngeal Abscess.-Abscesses are occasionally met with behind 

~~fu~~i~,r~~·xinor;~~n~~i~~~h~~:~er gil~~~= ~~;~y~~r ;~r~~e :~ ~i~~: ~ft~l~~i~~'.te¥:~ 
formation of pus in some cases evidently depends upon disease of the cervical 
vertebrre. Retro-pharyngeal abscess is commonly a grave affection, 41 out 
of 97 cases collecte<l by Gautier having proved f:1tal, though Bokai reports 
144 cnscs obsen-ed by himself, of which on ly 11 terminated in death. No 
age is exempt from the disease, tho.ugh it .is 1~ os.t co!nmon among young 
children. The early !:iymptoms are m no wi:::.e d1stmctive, but when pus has 
formed, a distinct tumur mny be observed, by the touch if not by sight, 
usually invoh·ing one side of the pharyux onl y. and soon leading to uni
lateral swelling of the neck, and often to ~tiAilc:;:s of the lower jaw. The 
treatment, which should be promptly applied to prevent suffocation, consists 
simply in making a free opening (preferably through the mouth) for the 
evacuation of the pus, either with a wrapped bistoury, a trocar and canula, 
or nn instrument devised for the purpose aud known ns a phnryngotome. 

Pharyngeal Tumors may arise in the post-pharyngeal areolar ti~sue, may 
descend from the na~al cavities, or may spring froru the epiglottis. They 
may be of the nature of polypi (fibrous or f-ibro-cellular tumors, myxomata, 
etc.), or may be malignant growths, either of u. sarcomatous/ cancerous, or 
epit hcl iomatous nature. As they increase in Kize, they impede both dc~lu
tition and respiration, and may thus lead directly to a fatal termination. 
OpC'rative interference, further than trncheotomy to a\·oid suffoeation, can 
rarC' ly be justified in a ca~c of mali.rrnant growth in this situation (though 
extirpation of the pharynx for cancer ha!-1 been recommended a.ud practised 
by Langenbeck and Billroth ), but the treatment of innocent pharyngeal 
tumors may be more hopefully undertaken. In some cases, it may be pos
sibl e to remove the mass through the mouth by a.vulsion or enuclealion, or 
by the use of the ligature, tcraseur, galvanic cautery, etc., but in dealing 
with growths springing from the epiglott is or adjoining parts, such a course 
would rarely be practic·~hle, and under these circum!'.tances the operation 
known as Sub-hyoidean Plwryngotomy might he properly performed. 

This process appear~ to have been fir~tde:;cribecl by ~Ialgaigue, under the 
name of Sub-hyoidean Lm·yngotomy, nrnl has been rccentk rcvh·ed b~· Lan
gen beck. In a case narrated by this surgeon, a preliminary trachcotom,· 
having been performed and a tube introduced, the operator made a smail 
transverse incision, close beneath the lower edge of the hyoid bone, and 
divided the sterno-hyoid and 01110-hyoicl muscles. The thyro-hyoid membrane 
being opened, the finger of an assistant was placed in the pharynx, pushing 
forward the tumor for the removal of which the operation was undertaken, 

~~~fcl1 t!~'~s~~~~~s t~1b~11~~-~U~;.rd;·~~v~~~;,~,~:-~18,,~:~i~~~;.ab~~n~!:0h~~~10·¥1\~ 
tumor-a fibro-myxoma, the size of a pigeon's egg-was now seen arising 
from the left aryteno-epiglottic fold, nnd extending by a broad ba:-:e to the 
left side of the pharynx. Excision was accomplished by drawing out the 

1 8~e intere!'.ting papers by Dr. F. I. Knight, of Uoston, in St. L ouis Medical and 
Surgieal .fow·nal1 Rept. 18791 nnd by Dr. G. A. Pete1·s, of New York, in 1licdical 
R ecord, Nov. 20, 1880. 
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growth with forcep~. :rnd cnrefully separating it from its ttttnchmC'nts, blood 
lwini.r kept from entering the larynx by pre~~ing a. spong-e over the glottis. 
For H:vcral m:ch it wa~ nece~::'ary to foed the pntient through a tube, but 

~';~) lb~~:.:~ 1 ~t~~c~~~~~l!~1.~t~,,~!~~I;~~~~ b;:Bi~~~: i~a~~~;:~!~:l~·ou·~~~!~:JJ~~:·~~i11•1;o~11~~ 
and by L(·ffort~, in n Cfi~C in which a foreign body had be:rn fixed in the 
larynx for four ycur:s. 

Spasm of the <Esophagus, or, as it is often cnllecl, Spa;;modic Stril'iure of 
thi1' tube ( a:~ophagi;;mUJf) 1 nrny be met with in connection with other hys· 
terica l phenomena, or may be n reflex condition depending upon 8liµht in· 
ilnmmntion 01· ulceration of the part, upon hepatic disea!'e, upon the irrita· 
tion caused by hemorrhoids, etc. The cliagno8is from actual ob:;truction 
may be made by ob1-;C'n-i ng the intermittent character of the afH:~ction, rind 
by the U8C of the Cl'isophagcal hougie, which, in a case of this d('scription, 
will meet with litllc if any rC';::;istance. Accord ing- to Hamburg-er and l\lac· 
kcnzic, information may al;::;o be gained by auscultation of the re~ophagu~, 
regurgitation of foo<I, etc., being heard to take pince ine.tuntly in eases of 
spasm, but alter an appreciable interval in cases of orp;anic stricture. The 
trealm('nf comdst~ in rcmo\'ing any ::;ource of ref1cx irritation which can be 
detectc,J, :md in the administration of tonics, antispnsmodic~, nnd laxatives, 
with the u~c of cold hnthing, and attention to the quality of the food, which 
shoul<l be unirritating- and thoroughly nuisticated. Girard recommends hypo· 
dermic injections of atropia. 

Paralysis of the <Esophagus may occur as a symptom of dben~c of the 
t·C'utral nervous !S,YStem 1 and may be di:-tinguishcd from ('('~ophageal spasm 
by the nb~ence of pnin or any sense of choking. Food rnny be rnutiously 
administered in the::e case~ through a ~tomach-tubc, or the t-trt'ngth of the 
pntieut mny be f.:U1'taincd by the use of nutritive enematri. The npplication 
of clectritity is eaid to have occasionally prO\'Cd beneficial. 

A Dilated and Sacculated Condition of the <Esophagus is sometimes met 
with-usually, however, as a consequence of organic ~tricturc. A com para· 
tively slight degree of obstruction, and one which docs not pr<'vcnt the pas
~agc of a bougic, m:ty yet allow the temporary retention in the gu llet of a 
pOl·tion, at least, of the food :-.wallowed, and thus gradually lead to dilatation 
of the part, and the formation of pouches C'xtcnding among the muscles of 
the neck in variou1' directions. ~uch a condition exi~ted in the c·ase of the 
late Dr. l\lan;:hall Ilnll. The treatment of' re:-ophageal dilatation, without 
fitritturC', can be pnlliuti,·e merely, consisting in the nclministration of liquid 
food through a tub('1 or in the use of nutrient cncmata. 

Stricture of the CEsophagus.-Dysphagia, which is the prominent symp· 
tom of ~sophaf!'eal obstruction, n~ay ~lcpern..1 up~n a nu11!~er of conditions 
totally rndcpendenl of :rny orgnmc disease of this part. Ilrn~, as has been 
nlrcady mentioned, difficult de~lutition may be due to the existence _of en
larged tom~ile; 1 of pharyngeal lumors, or of retro~plrnryngeal nb::cess.i 1t 1~1ay 
also he caused by various affections of the larynx 1 by the pre:::isure of cerv ical 
or intra-thoracic tumors, by aneurism of the carotid, innominate, or aorta, 
by displacement of the stema l extremity of the cln.vicle, or by the presence 
of n. foreign body. Hence, the diagnosis of stricture of the ('('SOphngus should 
only be made after n. careful investigation of the history of the case, and of 
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all its circumstances; and the l't1rgcon should bcwa1·c of ha.-.tily thrm•ting in 
a bougie, which, if it might, by pcrfor:uin~ the wall of an ab:-'Ct:.:i,., c·tlC<:l n. 
cure, would, if it ~hould perforate the sac of :rn 11111..>uri~m, as (.'('rtninly cause 
death. 

Y1uietie."! of 8fricl1ue.--\part from the condition knO\rn n~ xpo.'(motlic slric· 
lure, which has already been referred to, we may recognize two \"arieties of 
the di::;ease, the .fib1·otu and the 111alig1wnl. The fibrow~ 11fl'itlllre is u:mally 

~~~al~~8 \:!~l~~id~,cb~1~uf:s;f~~):~~~111 i'o t~~,.~0b~:~1t ~~~~~~~>1~~tI~~:"~1~;~.~~c~t~:ti~ 
Je:;ion of coni;titutional syph ilis. It may' occur in any part of the tu~c, and 
varief:. in extent from a fow lines to several inc:he,-, ill\·oh·ing ~omet11ues a 
part only, an<l sometimes the whole ca libre, of the gul let. The ((>Sophagus 
abo,·e the scat of str ictu re is usually diln.tcd, and often ulcerated, that por· 
tion which is Orlow being norma l, or sl ightly contracted. The malignant 
stricture is due to the presence of a cancerous (usually scirrhous) or epithc
Jiomatous dcpo$it, which forms a more o r le~s distinct tumor, and is often 
recognizable by external examination. ~rhe rational symptoms of tl~cse two 

forms of stricture are much the ~amc i m both 
Frn. 420. there is gradually increasing diffic·ulty in deg· 

lutition, which culminates at Ja;0:t in total ina· 
bility to swallow-food of all kind~ being ar· 
rested at the point of obstruction, and ultimately 
rejected by \'omiting after a longer or shorter 
intern1l. The diagoo:-is between fibrous and 
malignant ~tricture may, howc\'e1·1 mmally be 
made by investigating the etiology and prC\1 ious 
history of the case, and by exploration with a 
gum·elastic bougie, or i\'ory·headed probang. 
The sensation given to the ::i.urgcon by the passage 
of the in:strumcnt through the stricture differs 
according to its nature: thus a fibrous stric· 
ture is felt to be smoot h and evenly resisting, 
and the withdrawal of the hougic is unattended 
with bleeding, whcrca~ a malignant growth 
g iYes the sen .... ation of a rough and ulcerated 
surface, and a discharge of pus nud blood is apt 
lo follow the exploration. 

Trealmenf.-The treatment of stric·ture of the 
cc:-:ophagus is Yery unsathdi.tctory. The ~trcngth 
of the patient must bo maintained by the ad
ministration of Jiquicl or finely chopped food, 
and, if nece~ary, by the employment of the 
:"tomach·tube, or the use of nutritive enema.ta. 

If the stricture he of a fibrous character, temporary advantage, at least, may 
be often gained by the cautious use of bougies of gradually increa~iug sizej 
by the employment of fluid pressure, applied bv means of a flexible catheter 

~'~~~;~o~~rd~~I ~:~~~raa~~c~~i~~1~d:~~~~e~ ;,~~~!t·:;~~b~1~~ ~~1~~!1 f~~~~~l~l~s~:~~~:~ 
meat recently described hv Dr. ~Iorrell ~Iackenzic under the name of 
resoplu~.qeal rli.latot, which aCts much on the principle of Holt's in:-;trumcnt 
for_ stricture of the urethra._ Instruments for the dilation of cesophngeal 
~tr~c~urcs have also been devised by Fletcher and 'Vakley, but ~eem to be 
rnlerior to that of Dr. Mackenzie. Kri.shuber recommends the introduction 
of a canu la .through the nostril, and its retention in the oosophagus, so as to 
effect" contmuous dilatation," as is doue in stricture of the urethra. Dur-
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ham al:<:o ruki ... cs the retention of the canula, but prefers to introduce it by 
the mouth. The application of caustic, as recommended by Home an(l 
othc~. i1' seldom re . .iorted to at the present day. Internal Section of the 

:~1r~~tt t~~~t 1:.~:~tt'~!1~~\e l~;~{~!:0,~~~~~l~)~a~eb~~~~t~~cJ;Jt~~~:1~1i1~t~·~d~:~~:~~, ~:a~ 
been practi:oed by °)fai . ..;onneu\·e, Lannelongue, Demous, Stud~g:rnrd, Schiltz, 
:Mackenzie, Roe, El~berg, Dolbeau, Trelat, and Tillaux, the first-named 
surgeon..; di\·iding the :;tricture from above downward:::, and the latter frnm 
below upwa~·(l..:;. Se,·~n ca~es oper3:ted on by the former method gave but 
two rccovcne:<: and fhe death~, while four cases operated on by the latter 
method all terminated favorably . Great caution mui:;t, howe,·cr, be exerc:i1'cd 
in u~ing uny of these im,truments; Demarqua.y and Bidan record cases in 
which attempts at (•a.theterization of the rosophagus pro\·ed fatal from the 
pa~sage of lhe bougie through the cesophageal wall into the bronchi or 
pleural cavity. 

If the str icture he of a malignant character, the u~e of hougic;.:., or other 
menus of dilatation, will in most insbtnces be rather prejudicial Lhan advan
tagcousj the hougie m::ty, indeed, be cautiously employed, a:-; a palliati\'C 
mca'iure, in the early stages of the disease, but after the e:-;tabli~hmcnt of 
ulceration cnn ;.:.carccly be expected to be of much benefit. Under the:oe 
circum4ances tbe best that can be done i:-; probably to ~u:->tain the :-trength 
of the patient with nutritive cuemata, aud lO relieve hi~ stdforingo by the 
free u~c of anodynes; cxci:5ion of the ttfibctcd part is ~<titl to have been sue· 
ce:-:..;fully performed hr Czerny, Kolaezek, and Caselli, but three ea~c::; in 
whid1 the operation wa:-:. rcsortefl to by Langenbcck all terminated fatally, 
a..; did one in whieh Hillroth r<'lllO\'ed the pharynx, larynx, and thyroid 
gland. Fatal (•xci:oion::; of the pharynx are al.:.o attributed to Kol'nig- and 
U-u~senbaucr. Thicr~ch ad\"i:-;c::i the perfo:-urnnce of a prelimin!l.r)· p;aslros
tomy. Tracheotomy may :-0omctimes be required to prcYent :-;tdfoeation in 
the latter :-;tag<':-: of the di;,;easc. 

It o<"ca..,ionally happens that, cnn iu a case of non-malignant :-.tricture, 
the pa~,..ap;c i:; ~o tight!)' occluded that the smalle~t instrument <'1\llnot be 
introd11C'cd, and the p:ttient is in consequence recluced to a statt• in whieh 
(kath from i::.t:u-vation is imminent. Lncler:::;uch cireum:stances it has natural Iv 
heen suggc:;tcd that an opening should be made into the nlimcnt:uy ca1u-ll 
below the ::l':tt ofstriclur<', and :.l fo:tulous orifice thus c4ab\i:;lwd, through 
which the patient might be fod; and it has been rcasmmbly argu<'ii that 
thoup;h i;uch an opcnttion might not be justifiable in :.l case of malirpurnl 
discn:--e, from which the p:ttient must inevitably perish at no remote p<'riocl, 
yet tha.t in a c:1"'e of impermeable .fibrou.~ ~tricture, the circumstances would 
be altogether tlilforcut. The opcmtions which have been performed iu th(',.;c 
('a"'e"' are r1u.~ttotomy, or, a!-< ~edillot, its introducer, has more accurately 
terim1cl it, gw-1fro,~tomy1 and (£8oplwgotomy, or, ru; it is now called by analogy, 
o,~oplwg0Nfo111y. 

<Esophagostomy, or <Esophagotomy for Stricture, io mnnife>tly he>t 
adapted to ca:<:cs in which the obstruction is in the uppermo;.:.t part of the 
tube, and unfortunately the stricture usually extends to ~uch a point ns to 
prevent the ::urgeon from 1:cachinp: the ces.ophagus below it. . I~ .a suitn_hle 
('ilse, howenr, the operation mny he tned, the nece::;:mry mc1s1ons hcmg 
those d<'.scrihcd in ::-;pen king of cesophagotomy for the removal of foreign 
hoclies ( p. :}();}), though the procedure, in the ea~c of stricture, would, of 
(·ourse, be more difficult on account of the impOE1'ibility of introducing an 
inl'trument into the gullet as a. guide upon which to cut. If the i::.tricture 

49 
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. ~if;~ ~;;"~:\~:·~1\~,:~~:::.::~\~:~;::~::~~~:::;.\~~~~:~;'.i~~~E.~:~~~~·.:~;"~·;:ifa:·:;;~~~~~ 
pears to have been :-.ugge:;ted by Rtoffol, .but w~s fir~t prn<"t1~e<I~ m a ease 
recorded by Taranget. whose patient snrn\·e~I ::-1xtrl·ll month~. The opera-. 
tion ha~ :since heen repented in a good many m:-;tnncC':o, the whole number at 
ease:-i to which I h:we reforences being 27. Of thr!:'e, li were !->O far SUC'.ce:;sful 
that the patients' lives were prolonged for three month::; or more, while the 
remainder terminated fatally at an earlier period. The mortality of the 
opern.tion is thus 77.7 per cCnt. Th!s record is certainly far from en~our
aging, but, a:s will he prc:;eutly seen, is so1~w.what ~nore so than ~hat of gu~
trostonw-and as the operation, though difficult, is not necc8sanly danger
ous, it 1-iiay, 1 think, be looked upon as a legilimatc surgical resource. 

Ca.ses o.f <Esoplwgo.stomy. 

Reporter 
I R""" 

Reporter. 

Billroth, . Recovered. 15 Og>;ton, Died. 
ld. Died. 16 i~ncku.rd, 
Hrun!;, 17 Poinsot, 
Jd. 18 Podrnzki, 
Bryk, Hecovered. rn nichet, 

I; ('ohen, Died. 20 ~chede, 

~ De La Vncherie, :21 Id. 
l~ecovered. }~\'l\O>;, 22 Studc:ganrd, 

9 Holmer, n Tnnmget, 
10 lh·r~ey, 2• \\7atson, 

Died. ll Kappeler, 25 \\'einlechner, 
1:2 Id. :26 Id. 
1~ )[cnzel, 2i ""1llctt, 
14 .\lonod, BCCO\'Crcd. 

Gastrostomy is, as its name implies, an operation designed to estnblish an 
artificial mouth, communicating directly with the sto1nach. Its performance 
is nnturally suggested by observation of the surcc~s with which gastric 
fistulm can be estab lished in the lower animals, of the recoYeries with per
~i::.tent fi!:itulm which arc occasionally met with after pcnetrntinµ; wounds of 
the stomach, and of the remarkable succe~s which has attended gar<frolomy, 
or ga:-tric SC'etion for the removal of foreign bodies (s:ee p. 3R3). ~edillot, 
who fir:st performed the operation, recommends u. crucial inch•iou on the left 
side of the abdomen, over the ga::;tric re7ion; the peritoneal cavity being 
opened, the surgeon feels for the left border of the liver, which is the guide 
to the stomach, and having reached the latter organ, draws it fonrnrds with 
forceps, and fixes it in the wound by perforating the ga!-:tric wall with a 
5teel-pointcd ivory cylindC'r, secured externa11y on a disk of cork ; after 
some day~, when adhe~ious have formed, an opening is made into the middle 
of the stomach, at a point equidistant from either currnture, and from either 
extremity. For:stcr, Durham, Verueuil, and others, prefer a i-:;ing!e incision 
.in the line of lhe left Jiuea semilunaris, open the stomach immediately, and 
stitch the margins of the apertu re closely to the n..bdominnl parietes. Ver
neuil and Bryant insist that the gastric opening should be a small one. No 
attem1)t should be made to introduce food into the stomach until several 
days after the operation, lest primary union should he interfered witl1. 

Gastrostomy appearR to have been performed in about H7 cases, of whicl1 
19 a re said to have recovered, at least temporarily, while 76 seem to have 
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proved fatal in periods varying from a few hours to three month~. The 
mortality of terminated cases would, according to these figures, be exactly 
80 per r<'nt. 

Gases of Gasfro13fo1ny. 

Reporter Reporter. 

1 Albert, Uecovered. ;)0 Lannelongue, Died. 
2 Brndley, Died. 51 LeDentu, 
!l Bry1Ult, Uecovered. 52 Littlewood, 
4 Id. 53 Lowe, 
5 ld. Died. 54 Lucke, 
6 Id. 55 Lutz, Jlecov<>red. 
7 Buchanan, 56 )[c('urtby, IJied. 
8 Callender, 57 )[a<'('ormac, 
9 Clark 1 58 )lcGill, ? 

10 Courvoisie, 59 Jd Died 
II Croly 1 60 :Macken;r.ie, 
12 Cu ding, 61 )l11rshnll, Recovered. 
13 Dnvie~·Uolley1 Uecovered. 62 )Lason, nied. 
14 Id. Died. 63 )launder, 
15 Durharn , 64 ::\Laury, 
16 BlitlS1 Recovered. 65 )loeller, 
17 E!:t'her , Died. 66 Moore , 
18 Fenger , 67 )forri!l1 
19 For.::.ter 1 68 Prewitt, 
20 Td. 69 l)ye·Hmitb, Hecovered. 

~~ 1'""ox, 70 J?.eeves, Died. 
Golding·llird, Recovered 71 Id. 

23 ld. Died 72 Rie~el 1 
24 Jd. 73 ]{ose, 
25 Id. 74 Jd. 
26 Gritti 1 , .. :.,.1 75 Hupprecht, 
27 j lf~ll th I 76 8choenborn 1 
~8 llertr, 77 Hedillot, 
29 Hjort, Died. 78 ld. 
ao ]lowse, Uecovered ;9 8klifosovski, 
31 ld. Died. 80 Smith, 

1 ·-;·~ ;}2 ld. Bl Staton, 
33 ld. 82 Studsgaard, " 34 Jd. 83 Hwain, ? 
a5 Jackson, 84 Tay, rned. 
!l6 .Jacobi, 85 Tiling, 
:n .Jessop, 8G Trentlelenburg, n.ecovered. 
38 . Jones, 87 Jd. Died . 
39 Jd. 88 ld. 
40 Id. 89 Troup, 
41 .Jonesplancheste')I Recovered. 90 Yerneui11 11ecove red. 
42 .Touon 1 D~ed. 91 Yolkmann, Died. 
43 Krnske, 1 92 \.,.on Thaden, 
44 Kronlein, 93 \\~ einlechner, 
46 Kuster, 94 Id. 
46 Langenbeck, Recovered. 95 ·whitehead, Heco\·ered 
47 J ... angenbuch, I D;~ 96 "\Villiams, Died. 
48 Id. 97 
49 Lllll!'.;lOn , 
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Enterostomy, or an operation designed to provide an opening for the in
troduction of food into the small inte~tine, bas been suggested by Hurmay, 
a French surgeon, and has been prnctis.ed on the human duodenum by 
Langenbuch, with, however, a fatal re:sult. 

Gastro-Enterostomy, an operation designed to establish au ope~ing be
tween tbe stomach and small intestine, iu cases of pyloric obstruction, has 
been practbse<l by 'Volfler and Billroth; in the former's case succ~sfully, 
but in the latter·~ with a fatal termination . 

Introduction of the Stomach-Tube.-rrhi may be required in cases of 

~d:~~~~!~te;.f,~~~~ ~~~i i~ u ~',~~ !1~~11 ~,0i~ i ~~s~s 0i~n ~,Y1ti c~0 tl~:c~~7:~~~~· ~~sn ~~~~~.n~.~f 
not swallow. The tube is introduced in the same mnnnc1· ns an cesophageal 
bougie, and the following description will apply to the use of either instru
ment. The patient i~ placed in a sitting posture with tl1e head. thr?wn 
backwards, so ai:i to bring the mouth and gullet as nearly as poss1blc mto 
the same line; the mouth being held widely open (by means of a gag, if 
necessary), the surgeon passes the tube, previously warmed and oile~I , _di
rectly backwards to the pharynx without touching the tongue, and gu 1d111g 
the instrument over the epiglottis with the forefinger of the left hand, cau
tiously presses it onwards into the stomach. If any ob:;truction be met with, 
the instrument should be slightly withdrawn and then again pushed for
wards, very gently, however, lest the resophageal wall should be perforated. 
'Vhen food is to be introduced into the stomach, the i;urgeon may employ a 
small gum-ehu;;tic bag, provided with a nozzle which closely fits the project
ing portion of the tube; when it is designed to wash out the stomach, a pump 
is required, by which one or two pints of tepid water may be injected and 
a lc:-:s quantity immediately pumped out again, the process being repeated 
until the returning fluid is colorless : the object of not completely emptying 
the i;tomach at once, is to prevent the mucous coating of the organ troru 
being sucked into the orifice of the tube and thus la.cerated. 

The risk of passing a stomach-tube into the lr(te/wa instead of the ccsopha
gH.-.; is not entirely imaginary, as is shown by cases in which, after death, 
fooJ and medicines have actually been discovered in the lungs. 

DrsEASES OF THE Atn-PAS~AGE.-;. 

Laryngitis, Tracheitis, Croup, Diphtheria1 and other affections involving 
the larynx and trachea, are commonly treated by the physician, and are de
scribed in works on the Practice of ~1edicine. The:-:;e di~ease.~ are chiefly 
interesting to the surgco11 on account of the nece ity which occasionallj 
arises for a re::ort to t!1e operation of laryugotomy, or to that of tracheotomy, 
the comparative rncnts and modes of performing which have been already 
sufficiently di,.,cu:;;Secl in a previous portion of the volume (pp. 357-361). 
The result:; of tracheotomy for dipbtheria 1 in this country, have, I believe, 
not been very favorable, but the statisticd of 'Vilms1 of Berlin, sbow 103 
recoveries in 335 cases, a proportion of nearly 31 per cent. 

Abscess of the Larynx is a rare affection which has been well described 
by Parry, of this city1 and by Stephenson, of Edinburgh; the trwtment con
sists in making an early incision, and preferahlv in the mc(lian line of the 
neck. ~ 
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Prolapse of the Laryngeal Sac, causing partial occlusion of the ~lottis, 
ha:-; been ob::'erved by Cohen, of thi;) city, and was relieved by insutHation 
of astringent powder~. 

Tracheocele, or hernia of the lining membrane of the trachea, is a rare 
af!Cct ion which hnis recently been well de:scribed by Devnlz, of' Borck·aux. 
It appears to oriµ-inate from violent and repeated attack:-:. of cou!!hing, and 
i:-< chiefly interc~ting from the likelihood of it:5 being mi:.;takcn for ~uitrei 
it admit:) of no treatment. 

Tumors, Warts, or Polypi of the larynx are sometimes met witl1, belong
ing U1'ually to the fibro-cellular, papillarri or cpithel iomatous varietie~ of 
tumor. They produce honr:;eness, aphonia, croupy cough, and dyspnrea1 

the difficulty of breathing recurring paroxysmally, 
and eventually causing death by suffocation . A Fw. ·f:!l 
flapping sound may often be heard as the tumor 
moves up and clown iu the act of breathing, and, 
by the use of the laryngo5rope, the size and posi· 
tion of the morbid growth may be sometimes ac· 
curately clctcrmincd. 

Trealmenf.-In any case in which respiration it"> 

or has been at any previous time seriout:ily em bar· 
ras~ed, there i"houlcl be no delay in opening the 
trachea and in~erting a tube; for experience show~ 
that fatal dy:opno:a may in such a rase superYene at 
any moment, and, brsides, a preliminary tra<:he· 
otomy will greatly facilitate any operation for the 
removal of the tumor. Various plans may be 
adopted in dealing with the new growth itself: thus 

i-1;thchom;i. ofbrynx 
(f:RU.:llSKN.) 

an attempt may be mnde to extract it by rneam; of a wire "mw·e or ecraseur 
(Fig. 422), as has been i::.uccessfully done by "' alker. Gibb, Johnson, and 
other:i.; or delicate laryngealforcep.o.;, a~ advised by Mackenzie, may be used 
to twist off or crush the tumor; or, if too firmly attached, thii:; may be 

F10. 422 

( 
Gibb'slaryngealttraseur. 

cautiously exci::;ed with the l.:nife, ,;:cis:'lors, or "laryngeal guillotine," or may be 
~cwred by the application of the gaft.~ni~ crmle1·y;, simple puncture may :ouf. 
fice in the ca8c of a cystic growth, wl~de _m ot~er _m~tanct·:; . a cu.re may per·· 
haps be effCctecl by the repeated apphca.hon of wtrate of silver 111 substance 
or i::olution. The latter mode of treatment may also be employed to prevent 
repullulatiun of the tumor after extirpati?n. In all of these methods, the ap· 
plication of' the instrument shoul<~ be g_mded by the. use of the laryngoscope. 
Voltolini hns removed soft polyp1 by simply swabbmg out the larynx with 
a sponfl'e attnched to [L flexible wire. To facilitate treatment by any of the 
above Plan~. Eysell suggests that the tum.or ~hould ?e p~tshed up"~ards by 
means of a needle introduced from below m the median line of the trachea. 
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Rossbach introduces a delicate knife in the me<linn line of the thyroid car
tilage, an<l, guid ing ib movements by the aid of the laryngo:-:copc, removes 

~il~.f~0:!~ ~~h~~::~~ga~:~: ~~!0~:cc~i\~ee~~~e~·li~:~i~~r~F~h~~~~t~~~i\~:J 
of a saturated solution of acetate of morphia. Another method i~ to open 
the criro-tbyroid membrane and divide the thyroid cartilage, i'iO as to 
expo:-:e the interior of the larynx and allow free exri~ion of the morbid 
growth with knifo or sci--sors: i bis operation appear::; to have hecn fir;:'t suc
cessfully performed by E hrman, and has since been repeated by Holthoul'le, 
H olmes, Durham, Buck, Sands, Cohen, Czemy, and other~. Krii'haber, 
of Paris, hns recently i·ecommended, uuder the name of' Re>1lricled Thy
roideal La1·yngotoniy, an operation in which the thyroid cartilage alone is 
divided in the median 1ine, this incision being in his opi niou ample for the 
removal of polypi situated in the ventricle of :Morgagni; the vocal cords 
are not in terfered with, and the voice is consequently uninjured by the 
operation, which is in th is respect decided ly preferable to that of Ehrman. 
Finally, in some cases, l\Ialgaigne's operation, described at page 7661 under 
the name of Sub-hyoidean P!taryngoto1ny, or Langenbuch's modification in 
which Lhe larynx is opened below the epiglottis (truesub-hyoideanlm·yngotomy), 
may perhaps be preferred to any other. 

Dr. Sands has tabulated 50 cases of laryngeal tumor treated by operation; 
in 11 the growth was removed by external incision, and in 9 of these the 
patients reco\·ercd; in 39 cases the tumor was removed by the mouth, and 
recovery followed in 88. The operation was performed with the aid of the 
laryngo~cope in 34 cases. Still more extended statistics have been published 
by Mackenzie and Durham, those of the former author showing conclusively 
that, when applicable, laryngoscopic treatment is much preferable to the ope
ration by external incision. The following table is condensed from Dur
ham's article in Holmes's Sy.stem, of Surgery, and from a paper by the same 
writer in the~ledico-Chirurgical Transactions, vol. Iv. 

~~~~~~~~~~~ 

~nsfi•~- 1 Died. l~r:~-Operation. 
~s u · natcd 

12 

I 
33 l 
28 1 
3 

14 

I 
l 

4 ·2 22 7 

Application of caustics, etc.,. 16 

~\~~~7~;c~~tec~1', • • • : : I ~~ 
Excision,. . . . . . . . 20 
Puncture, . . . . . . . 4 
Operation by external section, 40 

Extirpation of the Larynx bas been performed on :::everal occasions, 
usually ~or papilloma ~r some ~orm of malignant clisea~e, though Heine has 
a.l~o ex~1scd the antenor portion o~ the larynx for clu:onic thickening of 
the ~art1 lag<' . Lange?bcck has excJ.Sed not only the entire larynx, but the 
hyo1d bone, and port10ns of the tongue, pharynx, and C'C'Sophagus; Caselli 
the larynx, pharynx, and base of the tongue; and Billroth the larynx, · 
pharynx, and th~roi? gland. ~efferts has collected rn cases of extirpation 
of the lnry~1x1 ot wh1ch 13 termmated fatnlly, but Ceccherclli gi\·es n. more 
fav~rab l e v1ew of the procedure, 20. out of 30 cases collected by thi~ author 
havmg rcc?~cred at least from the nnmecl iate risks of the operation. Uni
lateml exc1s1on o.f the larJ:nx , pharynx, hyoid bone, and base of tongue, 
has been successfull y practISed by Gerster, of New York. 

Stricture of the Trachea has been already referred to at page 3:JO. 
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CIIAP TER XX XIX. 

lHKEAo.;E:.; 0}' TIIE BHEAKT. 

Hypertrop~y of the. Breast may occur during the early months of preg
nancy (wheu 1t may cl1:.;appcar spontaneously after coufincmcnt), or may he 
met with in young girls, originating usually at the period of pubcrtv;and 
incrca~iug until the bulk and weight of the en- · 
ln.rged gland prove a. source of great inconven- }'IO. 4:.?:1. 
icnce, and e,·cu of suffer ing. Labarraque has 
collected :32 cases of th is affect ion, in one of 
which (Durston'R) the enlarged breast attained 
the enormous weight of 6-1- pounds. Both 
mam1me are commonly affected, thougl1 not to 
the same extent. The treatment of this affec
tion is usually un~atisfactory. Local applica
tion:s of belladonna and iodine, with compres
sion, may be tried, while attention is given to 
the stale of the patient':s general health, and 
to the removal of any uterine disorder that 
may be prc:.;ent. As :i iast resource, excision of 
the hypertrophied mass may be employed, but 
the operation should be reserved for extreme 
cases. Occn~ional1y the removal of one hy
pertrophied breast ha:i been followed by rapid 
d imin utiou in t he size of the other, and re
covery of t he patient. Hence, though both 
manume be enlarged, only one should be removed at first, in hope that the 
other may return to its normal condition. The enlargement son1etimcs dis
appears spontaneously after matrimony. 

Supernumerary Nipples or Mammre arc occasionally met with, u~ually in 
the neighborhood of the normal organs, but sometime~ iu remotC' portions 
of th<' body. This malformation is, according to Bruce, mo~t <·ommon in 
the male :.;ex, the proportion of men affected, among tho:o:e examined, being 
more than 9 per cent., and of women le::::. than .5 per cent.; if from it!"i situa
tion the superfluous organ cause annoyance, excision may be rc:oorted to. 

Galactocele or Milk-Tumor consbts in rm accumulation of milk, in either 
a flui<l or concrete cond ition, due to oh.;:truction of one or mar<' of the lac
tifernu:-: ducts, from inflammation, or from the presence of a calcareous nodule 
-the latter con:-titutin~ what i:s calle<l a lacteal or mammnry calculu~. The 
quantity of milk whith i~ found in these lncteal tumorg i!-1 ~ometimes enor
mou~. Birketl quote:-: from Scarpa the ca:.e of a woman aged twenty, in 
whom, two months after delivery, the breast was thirty-four inches in cir
cumforenC'<', and recited on the thigh . The introduction of a trocar and 
canula a1 1owcd the evacuation of ten pints of fluid, whic:h, by chem ical 
examination, wa:-> shown to be normal human milk. Le Gro~ Chuk has 
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recorded a remarkable case in which two pints of milk were found in n 
large cvstic udenocele. 

The itcafment in these cases consists in making an opening into the tumor, 
this being probably be:;t clone, as .advised by Cooper, by introducing a.trocar 
and cnnula, obliquely from the mpple townrd~ the seat of accumulat1tm, !<O 
as to leave a fistuiol1s pas:::age for the di:::charge of the milk . The child 
should, at the same time, be weaned (if the woman i~ suckling), and au 
attempt ~hould be made to arrest the secretion by the_ local ui-c of bclla· 
donna, the intcmal administration of iodide of potns~1um, ctt'. In th(J:-C 
eases io which the accumulated milk is coagulated, an effort l:'hould be made 
to promote nbsorption by gentle friction and kneading with w~rm oliYe oil, 
or some other unirritn.ting substance. Rhould thc~e means fiul, the tumor 
mul!t be iuciscd, when suppmation and subsequent healing will follow. The 
operation should not, however, be performed during prcgnanl'y, lest abortion 
foll ow, an event which did occur, and with a fatal rel?.ult, in one of the cascioi 
collected by Birkett. The treatment of lacteal calcufo.q, \rhkh appears to 
he the result of calcareous degeneration in the scat of old inflammation, 
con~i:.;ts in excision. 

Fissures and Excoriations of the Nipple and Areola ron:-titutc the aflec. 
tion commonly known as Sore or Cracked Nipple, and arc particularly apt 
to be met with in the early periods of lactation, and after first labors. Be· 
side interfering with the process of suckling, on account of the inten~e pain 
produced by putting the child to the breast, thCEc cracks or fissures arc apt, 
if negl<'cted, to lead to acute inflannnation of the nipplf', if not of the rnam· 
mary gland it~elf. This affection is :sometimes traceable to contact of the 
delicate skin of the part with aphthous ulcerations in the child 's mouth. 
The fis::1urcs, 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 fow weeks old to be dosed with styptics, by direction of the 
practitioner in attendance, in order to check supposed hmmatcmc:-;is, unt il au 
in~peclion of the wet-nur:5e's breast, by another physician c·u lkd in consul
tation, revealed the source of the \'omited blood in a fi~sured state of the 
nipple. 

The treatment of cracked nipple consists in tl1e employment of frequent 
ablut ions, and in the use of astringent washes, such as tho:-;e containing 
borax, alum, tannin, or catechu, with emollient ointment:-;, such as that of 
oxi<le of zinc. The application of nitrate of sih-cr, in sub:-;t:rnce or 8olutiou, 
to the bottom of the crack, is an efficient but very painful remedy. Collo· 
dion, or the styptic colloid of Prof. Richard8on, i ~ u~eful in protecting the 
part from irritation. A large number of salves and ointments of diflCrent 
kinds urc iu popular use in the treatment of excoriated nipples, but are, 
with fow exception::;, more often injurious than otherwise. The compound 
re~in cerate of the U. i-:.. PharmacopCl'ia has, under the name of De:-:hler's 

:1~!~;~~~c(il;~j~'Lc\~\n~:~s ~~~~~:u~~~~ f~:~!!~1:i~~)~~~~~0;~r~~~:-::~~~~:(~~1~~~·i~?~·; 
lactate of zmc with g lycerine and starch, while ChnrriC'r hi.ghly commends 
a ::1olution of' pil'l'ic a<·id. E.T. Bla.ckwell ::td\"ise::; equa l part:-; "of glycerine 
and calnmel. '\"hab'vcr suhi'ltance be employed, it shou ld, for ohviou~ rea
~ons, be carefully washed off before applyin~ the c:hild to the brea!".t. 

Nipple-:-;hielcls of lend <n· other metal, 0 1: of India rubber, nrc recommended 
~y some author:; a1; a. me:111~ of protecting the part during the act of suck· 
lmg. I i.;hould ~ldd that Le Diberder advises the adminil"tmtion of quinia 
in large doi::csi nnd con:.:. ider8 local treatment of secondnry importance. 
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Abscess of the Areola j, to be treated by tbe application of emollient 
poultice~, and by the early evacuation of the contained pus. The incieion 
made for this purpose should be in a line m<liating from the nipple towards 
the cin·umference of the brea~t, so as to avoid wounding an~· of the milk
vc~:"els-an accident, the occurrence of which might lead to the formation 
of a troublc:-:ome fistula, or to permanent occlusion of the duct. 

Condition of the Areola preceding Mammary Cancer.-Paget has recently 
de:->tribcd a granular state of the nipple and areola, in which the part re
~emblcs the glans penis \\'hen attacked by balanitis, au<l which he has 
ob!'erved in fifteen casc::i, in each of which cancer attacked the neighboring 
mammary glaucl within two years. Rimilar cases hnvC' been since recorded 
by Lawson, H. l\Iorris, l\Ianby, nnd other ~urgeons. Should such a condi
~1\~'~st~i~e.recognizcd, enrly xcision would be indicated as a prophylact ic 

Mammitis (..~lasfilis, .Jfrtzoitis, 111.flmnmrtlion of the Bl'e<rnl, ~lmm1u11·y _Jb
,!fce~.11, Oathf'rf'd 131·ea.'ft).-Infhunmation of the breo~t may occur durin::r nny 

r~u~~ 1~~·1·1\:~~!~t:l~~~t1~~~~1~~:~c!~·f~\~~1~\~~s l~~~:~·~,l~1·1~:e~·~,_:~1;1~~~ ?: 1(~~~·u11~~ 1~~~~ 
exaggeration of' the natural rapt us, or determination toward~ the mammary 
gland~. whith accompanic:-:. the establishment of the flow of milk-und agaill 
toward:-; the encl of htctation, when, the functional acth·ity of the glands 
being cxhau:-:.ted, these organs appear to re::ent the effort to force a con
tinuance of the :::ecretorv act. The occurrence of thi:o" af:tCction is often 
traceable to exposure to Cold, to injury (as from :-::Jeeping with the di~tendcd 
breast compre:o"...:ed between the arm and body), to m·erdi:.:t('m~ion, from a 
neglect to suckle the child at proper intervals, or to the irritation produced 
by a cracked nipple. 

The symptom.-< of mammit is \'ary :::ornewlrnt according to the seat of the 
infla.mmation, whether in the :-:.upra-mammary or i:;ubman1111:t1')' areolar ti:::~ue, 
or in the strncture of the gl:rnd itself'. In ~up1·a-nw11unrtry iujfrwmwtion, the 
symptom~ are tho:.:c of ordinary phlegmonous inHammation in any :-ituation; 
the afl(>ction is usua lly circumscribed, the resu lting ab..;ces:-; rarely (accord
ing to Birkett) exceeding one or two inche:; in diameter. The skin over the 
seat of inflammation is, in these cases, red from the very beginning of t he 
aftCction, the redness often preceding the other signs of the di:.:ea~e . The 
symptom:-:. of subm.wnmal'y injlwnmalion are more obscure; the form of' the 
:-;welling is, howe\·er, chara.cterbtic in these ca::<':-:. the whole brea.st being 
thru.st forn·nrd:::, and assuming a conica l appearance. Thi!-i is a more serious 
nffCction than that la:-;t described, suppuration following more constantly, 
and the absce:o";.: sometim(':::. clischar{!'ing itself hy numerous openings around 
the circumforence of the g-lancl. In i11jfommatio11 qf the mrwwwry gland 
it"'e(I: one or ~e,·cral lobes may be inrnh-ed, the swelling in the latter case 
~ornrtimes pre:o"enting a <li::itinctly lobulated appearnnce. The skin O\·er the 
inflamed part become~ redematou:.:1 and, when ~uppuration is impending, 
a~sume~ a du:-;ky-red and poli:-::hecl appearance. 

Treatment.-Thc con~titutionnl treatment of inflammation of the breast 
con~iots in the admini.strntiou of mild laxatiYes arnl anodyne di:tphoretics, 
dming the enrly stages of the nffcctiou, when there is oft('ll much fover and 
general sympathetic d isturbance, followed by tonic:-;, when :-;uppurn.tion has 
occurrc>d. The patient's diet should be nutritious and abundant throughout 
the whole cour::e ol" the af-tCc:tion, and malt liquors, or c>vcn more powerful 
stimulant:-:., n1·e often required in the later stages of' tlic <li:-;cnse. An almost 
infinite variety of topica l remedies h:L1:. been recommended, and every nurse 
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and ncii:rhbor of the patieut is usually provided with at lca:->t one iufallibll' 
cure; thc:-;e volun teered prescriptions are. ho\\cvcr, more oft<'n adapted to 
a~.v;ra\•ate than to allev iate the patient's condition. Lcechc:-; arc advi~c1l hy 
mnny authors, but, beside debilitating the patient by the ab;-;tmction ofbloucl, 
oftt'll seem to ha..ten, rather than to prevent, :-;uppuration; if rm ployed at all, 
they ~ hould be applied, as advised by D ewec..-, below rather than immediate!)· 
over the afibctcd surface. Rest of the inflamed orgnn i::< of the highc:!St im· 
portauce; to ~ccurc this, the breast should be !<.upported in a i-:.ling, or in au 
ela~t i c :;uspen~ory bandage (such as is in thi~ city made for the purpu:-:c), and 
the arm i:;hould he kept to the side, so a~ to prevent motion of the pectoral 
muscle. The application of cataplasms, or of warm, emollient fomentations, 
is commonly both more soothing to tl1 e patient and more effic ient than the use 
of evaporating lotions. Gentle and method ical fridion with warm oli ve oil 
and laudanum , when it can be borne, is a valuable adjuvant to the other 
remedies empl oyed. Belladonna p]a,.ters arc u:-:cd by rnnny surgeons, and 
are supposed to arrest the fl ow of mil k; they have, in my own ex perience, 
rarely been of much service. Dr. Dugas, of Georgia, recommends methodical 
prcs~ure with a bandage. 

As long as there is a prospect of obtaiuing rc~o lution, the breast:-:.houkl be 
kept con~tantly ex hau~ted, either by suckling, or, if this gi\·e too much pain , 
by the use of a breast-pump. " ' hen suppuration has occurred, the child 
shou ld , I think1 as a rule, be weaned; few women can, without injury, su:;;
tain the dra ia of a mammary abscc~s superadded to that of lactation, while 
the milk fornished under these ci rcumstances is a ccessaril y uasu itcd for a 
.child 's nutriment. ~ 

'VllCn an nbscef:s has formed, the use of poultices should be cont inued, and 

Fw.<124. 

Modeofsupportingthebreastbystrapping. (D1w1rr.) 

as. Hoon ns dC'cidcd flu ctuation is ri:tanifestecl, a free incision should be made, 
in a line radiating from the nipple to ihe periphery of the breast. In most 
instnoceR, the exnct spot at which the opening should be made will be indi
cated by the occunence of pointing, but should this indi cation not be present 
-ns will oft.en he the case if the abscess orig inate in the submammary region 
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-the inci,.ion i;:hould he made where fluctuation is mo:::t di::;tinct, and, if pos
:-cihlc, pn_•fernhly I think at the 11pper part of the hrea:--t; thiRi advice is con
trary tn that u:-ually ginn 1 an opening in the 1110:-'t depending situation being 
<.'ummonly recommended i but the advantage of the superior incision i~ that, 
in thr after-drc:-:-;in~, it allows the walls of the ab~('('&.; to be more closely 
brou~ht to.!.{ether by )<trapping. · 

As prolongc<l 1'uppuration i~ undesirable, poulticing should be discnntinuecl 
a f(>w day~ after the opening of the abscess, and a piece of uilcd lint. <Jr a 
little simple cerate, laid over the wound. The breast should then be rarcfulh, 
strapped (l;-ig. 424 ), ~trips of adhcF.ive pla::.tcr being applied in nn imbricnte(I 
manner, ~o as to firmly support and gently compress the whole organ. In 
::.omc irn1t::mccs, particularly if the cn,.;:e have been neglected iu its early stage~, 
severul openings form 1 which may persist and degenerate into troublesome 
~in uses; these may usually be induced to heal by careful 8trapping, and by 
the U!-ie of Rtimulatiug or H!-itringent injections-tonics and concc:ntrated foo<l 
being at the same time freely admin istered-aud if these means fail, the 
e;-;tabl ishmcnt of a seton (as recommended by Dr. Physick) i;;.hould be tried, 
before resorting to the extl'cme measure of laying open the sinut:iCS with the 
knife. 

Chronic or Cold Abscess of the Breast is to be treated by making an 
opening in a. convenient situn.tion, and, if nece:;sary, introducing- a drainage 
tube, the breast being e.upported by strapping, while the general condition 
of the patient i::=. improved by the administration of tonic:. and nutritious 
food. The arm should be kept to the side and supported in n. sling. 

Encysted Abscess is chiefly interesting on account of its having been 
frequently mistaken for solid tumor, and excision of the breast having, as a 
consequence, been unnecessarily performed. The diagnosis may be made by 
observing that ab:;cess :1lmost ill\·ar iably originates during the pregnant or 
puerperal stnte, is not distinctly circumscribed 1 nor freely movable, is accom
panied with subcutaneous oodema, and is commonly elast ic, if not poRitively 
fluctuating. The exploring needle may be used in any case of doubt, and 
should alwnys be emp loyed before resorting to excision. The lreatmenl of 
encysted abscess con8ists in the evacuation of the contained pus, ::rnd the sub
sequent formation of a :.:eton or the use of stimulating inject ion);, to promote 
the healing of the cavity. External support should at the same time be 
afforded by strapping. The induratiou in these case/'i may persist for a very 
long period. 

Neuralgia of the Breast.-This is a di.stressing affection which may occur 
in connection with i:;mall glandular or other mammary tumors, or may 
exi:-t indepcnde>ntlv of any di::;covcrable local le::;iou. It is, according to 
Erichsen, commoniy a!':-1-odated with uterine dcnrngcment. The ~reatme11t 
i:-l-i that of neuralgia in general; tonics, such as iron and the valerumate of 
zinc, are usually indicated, aucl, a:; topical remedies, plasters of belladonna 
or opium will often be found serviceable. If the Deur:dgic: condition be de
pendent upon uterine irritation, this must of course receive due attention . 

Tul\lOHS 01<, THE BREAST. 

The femnle hrea:-t is very frequently the seat of tumor:", the chief forms 
of morbid o-towth of a 1t0n-maliqnant ·character met with in this Ritnation 
being the ~'stic (~implc or proiiferous) and the gland~lar,, though ~ibrous, 
sarcomatou);, ca.rtdag111ou:\ and osseous tumors are hkew1!-ie occas1onallr 
found in the breast, as arc also true hydatids, scrofulous and tuberculous de-
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po~its, etc. Of the malignant growths, ::::cirrhus is hy for thC' mo~t frequent, 
encephaloicl coming next, and colloid and melanoid cancer being compara
tively rare. 

Cystic Tumors of the Breast. 1. Simple Cy.~t.<1.-These are commonly 

~!~1r,~~ ~)1;.~~:~~oc~~!;~~· 1~~~~~0~;.~~n:~1~~;11·~e~,:· i1~1~1~~'.~~~~~~rci:~~l~1t"~i}~~~:;.~t~nr~ 
also ~ometimes met with in the mammary re~ion. The pathology and gen-

%~1 ),~!~~~r~~t~;:rcl~: ~~1~:~iu:r~~,·~~s s~~~=~ t~11~~~~!~·Y ~~'~:~me~~11~: 1 ~~:~1r f1;1;;0~1~i 
nnd othcrwi:5e henlth_r per~on.s, increa.se very f-:lowly iu size, arc rarely pain
ful (except pcrhn.p:s nt the period of th<' menH'S), have a globul ar appear
ance\ and an cla~tic or even fluctuating feC'l, arc movablC', occupy usually a 
limitC'd portiou of the breast, do not implicate the neighboring lymphatic 
glands, and a l'C r:.ucly attended with retraction of the nipple, or disc:olora· 
tion of' the supc1:jnccnt ~ki n. If, however, a uniloculnr cyst be vt•ry large, 
and t he skin over it th in nnd tense, the hue of the contninecl f\ui<l nrny be 
apparent through thC' inte~t11nent, or the tumor it:-:elf may he translucent, 
the nflection bein.(!' then somet imes designated ns JiydrocP{e ~r lite Brea.-<t. 
If', as ~ometime,.: happens, the cyst communicate with :.l milk duct, pre&:ure 
mny cau"e a !':mall quantity of fluid to exude fror~ the nipple. 

Diar1no.-;is.-Thc diagnosis of !':imple mammary C)'::>l:;, if superficial , i ~ at· 
tended with li tt le or no difficulty, but if dccp·seate<I these growths may be 
readily mistaken for cancer. Hence, in ao.v case of doubt, the surgeon 
should not neglect the u~c of the exploring oce<lle. 

Frn.425. 

Brodie',; scro.cy,;1icsarcoma. {DRl'ITT.J 

TI·ealmenl.-If the cyst be single or miilocular, n cure may sometimes be 
effected by th~ application of' stimulating embrocation!':, such ns the t incture 
of camphor with lead.water, or t he tincture of iodine. ~hould these means 
fa il , the cyst may he punctured nod a seton cstablis.hrd. nr ~timuhtin_ in~ec· 
tions, with r.ress~u·c! ?lay be employed, so as to indurc adlu:~iuu or the Cy~t 
wallsj OL' a free inc1s10u may be made, and the caYity stutfed with lint, so 
as to convert. the (·y:;.t ii~to au abscess. Finally, if the cyst wal l hC' thick, the 
whole tl_unor mtly be d1ssectcd out, the mammary gland its<.> If being allowed 
to rcmn,m. In cnscs of m·ultiple or ofnrnllifo?ulcu· cysts, cxci!-'ion is the on ly 
~1ode of treatment to be recommended; and 1t mny even he proper, in some 
mstauces, to remove the whole gland, so ns to insure t horough extirpat ion. 

2. Proli:ferou.<i Cysts with Ya.'5culct1· Intrn-cy.<stie Growt/i.,,-The brea~t is the 
favo rite scat of this variety of cy:5t1 which con:5titutcs the Sero·cy.'ftic Sarcoma 
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of ~ir Benjamin C. Brodie (Fig. 425). Its pathology, mode of growth, and 
symptom~, nnd thr means by which it may be dia.znostirated from a C"ancer
Oll1'i f!rowth, have already been sufficiently referred to (page ..J.76J. The only 
trl'atment likely to re;-;ult in a permanent cure i~ complete exci1'iion of the 
affhte<l brca:st. 

Glandular Tumor of the Breast (Adenoid Tunto1\ Adeuocele, ChrMic Jfani-
1nr1ry '.I'umor).-Thisnlfoction appcan;sometimes to originate a.~ a proliferous 
cy~t, the intrn-cysti(' growth gradually encroaching upon :rnd filling the 
cavity of the cyst, whith is thus converted into a. f"ol id tumor. The g landular 
tumor usually occul':-i in young women, and often acco111punie:-1 irritation or 
other dertlll)'.{Cment of the reproductive organs. It i8 usual!;• of slow growth 
(occa:-;ionally, howeve1·, increasing very rapidly), common!;· painle~:o, except, 
perhaps, n.t the me11~trual periods, movable, circum . .;:.cribed, aud with a curved 
outlinl'; it is somewhat nodulated, and does not implicate the neighboring 
lymphatic glan_ds. Though often apparently isolated and unattached, this 
form of tumor 18, according to Birkett, irnrariably connected with the ti~sue 
of the mammary glnnd~ometimes by a narrow peduncle-nm! i:-; incloscd 
within the fascia of that organ. A section of the growth prc:ocnts a. some
what granular appearance, and is at first of a bluish-white l'olor1 becoming, 
by expo~ure to the a ir, pinkL.;;h, and finally quite red. A \•i:-;('icl, glairy, 
isynovia-like fluid may be sometimes expre:;6ed from the cut 8t1rfoce of the 
tumor, but i~ very diflCrcnt in character from the "canc:cr-juite" of scirrhus. 
By micro:-:copic examination, the chronic mnmmary tumor i:; foun<l to con
f"i,.:t of' ~land-:-tructure in various :-;tages of development, HllTOnnded by nu 
inve:-;tmcut of areolar ti::suc which di\'ide=' the growth into minute lobules 
(::re Fi~. 21-l) i the <·teen! terminations of the gland-tube:-; contain epithelial 
s.cnlc~. Accor1ling to Ranvi<'r, Yirchow, and other mo(lern pathologist::;, 
thc:-:e growth:; arc r~ally fibrou:; 1 s.arcomatous, or myxomatou:; tumor~, in 
which the pre . ..;1'11cc of hypertrophied ghllld stru<'lure it'\ a mere i::ccondary 
phenomcn1m. ThC':sc tum()J":'i frequently contain ey1'ts, and s.on1ctime!' attain 
to a very large :-;izci as in :i ca::e reported by Le Gros Clark, in wh ich an 
adcn0cele weighing in all eleven pounds containC'd in a ey1't no le:-;s than two 
pinl!5 of milk. 

Trtrdmcnt.-'l'hcsc gnmths sometimes c:rnse little or 110 in<'ouvcnicncc, 
and remain without change for man;· year::;; thi,:circum8tanc<', together with 
the fact that their removal has sometimes been followed by a development 
of canc·t'r in .11iili,should make the surgeon hesitate to recommend excis ion in 
any ca~e in which the tumor is indolent and uot inercn~ing. Under ~uch 
cirCum1'itanc:e~, the treatment 8hould consist simply in the adoption of meas
ures to impro\·c the general health, with the application of ~orbefatients 
and comprc ... :::,ion. Hhould, however, the tumor a!'.::0ume a rapid growth, or 
;:;houlcl it:-1 presence be the source of anxiety to the patient, excision may be 
pra<'ti:-oc1l, and u::ually with excellent re:mlts. Io 1-iUtb a CH!'C, it will com
monly be r;ufficient to rcmo\·e the tumor itselt: with that lobe of the gland 
to which it is attached . 

Painful Mammary Tumor (Irritable Ti.tmor of the Bl'ea.~t).-Two varieties 
of tumor arc cmbrnee<l under this name, one of an adenoid or glandular 
character, and the other a true" painful subcutaneom; tubercle" (see page 
489). The treatment consi1'ts i11 the administration of' tonics, with eomprcs
sio111 :md the local U8e of ano<lync~-or in excision, which mn.y be confidently 
expected to give permanent relief. 

Sarcomata of the Breast are chiefly of the round-celled or spindle-celled 
(fib1·0-plt1<tic) variety, though myeloiri (giant-celled) growths are also occa-
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;:ionallv met with in thi,.; locality. ~fommary t<Hrcomata often rontitin cy~b::, 
and ai:c :somctinH'"' incli,.tinguf,.hablc from encephaloid growth~ without 

micro::;copic exumin:1tion . The treat· 
Fw. t:W. ment con:;i,.;ts in cxci~ion, but the growth 

i::o apt to recur. 

Cancer of the Breast.-The brca;.:t1 is 
the fayorite :-cat of &irt!m.~, which is 
also the most frequent form in which 
cancer occur:s in thi~ locality. .Altopllic 
&irrhus is a term used by Collis, nnd 
some other writers, for those forms of 
:::cirrhous cancer which reduce the organ 
in which they urc :.:.eatcd helow the nor· 
mal size, while the term Lardaceous 
Scil't/w.~ is used to designate those tumors 
in which, along with the cancer cells, 
there is al~o a depoi;it of a large quantity 
of fat-the name aptly indi<:ating the 

~E=~~~~~:~:::::::!~~:;;::~)cys(~~o~h= ~1;~~~~{[~!!)~,?i1~~~!)~:~~;~~J~~1kfntl~~!e~~ 
The lrudaceous cancer must not be con· 

founded with the cancer "en cuim.;;se" (p. 498), which commonly runs a 
cour~e ai-l ~hronic as that of the other is acute. 

Enceplwloid of the breast is a much rarer affection than i;:.cirrhus, the pro· 
portionnte number of cases being variously estimated, by different writer:;, 
as from one.twentieth to one·fifth . In some cases, the tumor appears, micro· 
scopically, to occupy an intermediate position between scirrhus and encepha· 
loid, and to such growths the term~ Acute Scfrrlru..'f and Finn JJiedullary Can· 
cer have been applied. J[elanoid and Colloid ('ancer an" al~o occasiuna.lly, 
but very rarely, found in the breast. .Many ca:-es which would formerly 
have heen con~idered examples of encephaloid cancer of the brca~t, are 
classed by modern pHthologists as cases of rolmd·C'cllcd or spindle·ccllcd sar· 
comn. '.they arc cliuic·ally quite as malignant as true c:rnc<'l';o;. 

Diag110.~i.s.-Thc structure and microscopic appcar:rnce of the::e \'at·ious 
form~ of cancer :1.8 well as their course and symptom:-, have already Leen 
sufficiently <lc5cribed in Chapter XXVI., and l shall, therefore, in this 
place merely recapitulate tho~e points which may serve to aid in the diagnosis 
between RcirdtwJ and 11011·malignant solid mammary tumon5; e11ceplwloid is 
nut likely to he confounded with any other tumor, eXC'C'pt certain ,·arietics 
of sarcoma. which, clinically, are equally malignant. 

Non-malig11ant 7'umors are somewhat Scirrlms, on the other hand, originating 
nodulatcd, not very hard 1 occasionally as a small nodule, is from the first of a 

b:~!~~tl.ly elastic, mo\'able 1 and non.ad· ~~dYaJ1~;1;11e:slo a;~tj~~~~t b~~:C~ b~f~: 
e"idcnt.lyinfiltrate<flamongthcstructurcs 
rn which itisdevelope<l. 

'l'bey are covered with healthy skin, The skin becomes widely involved, bav-
cxcept in the ulcer~tive stages of the sar- in~ a peculiar pitted or dimpled appear
comata1 and the skrn even then does not I ance, from the shortening of '·arioussub· 
appear rnfiltrated 1 as in the case of scir· cu~ane?u~ fibre~. In an extreme degree, 
rhus. th is p1Ltmg gives the whole breast a 

brawny or lardaceous appearance. 
1 According to TOrOk and WittleshOfer1 the righ t breast is somewhat oflener affected 

than the left. 
2 A remarkable case of capsulated scirrhus ha.!>1 howe"er, been recently recorded 

by Cullingworth 1 of1\fonchester. 
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The n_irple. i~ rarely r('tractccl, n~d the 
~uJlerfieml \"l•insur(• 1111tm11rkcdi)'d1luted. 
There is -cldom much puin, except in the 
cu~c uf the "1rrit11hle tumor," an<l then 
continuous, and of u nt·m"'lll~ic chamcter. 

The neighboring lymphutit• gland,., are 

:~lt1i~,;·i~!l'~~:~ni i\111 ci~t~;n~~ ot~·;~~~::t·~n~~ 
thereforP, 1w cache:xiui and the tumor, 
whit·h grow~ slowJ_,., rarely recurs if it. 
ba\"f' heen thoroughly exci~ed. {~nrco. 
matn, however, grow rnpidly und nre very 
aplttirecur.) 

tic~~~r;;ii}!~~~r:~~l~~t:ti1:~\t~n~11;l~l?,:?!~~; 
clavicle, become involved in the di~ense, 
which j, ofteu attr·nded b_v a markrd stnte 

~.~~~;b;:~~~;lly,1~'.~ea~~:O~re~1 s,~f~:1y u~~:r':~ 
twnofte11ofupeculrnrchnr1tcter(p.484), 
and freciuently recurs nfter apparently 
tboroug-h removal. 

Rcirrhn"liss.eldom met with in pe1·:.ons 
under forty years ofugc. 

P,-09110.<ii.~.-'l'hr prognosi~ of e:rncer of the breast i~, of' cour.sr, unfavora· 
blc. The most rapidly fatal c:ases are those of encephaloid, and of litrduceou,'t 
xrirdrn.'I, nncl the least ~o, tho;;;c which m•sumc the atrophic form . The latter 
arc chiefly met with among old per:-=ons, and, the cour::oe of the di.:oeas:e being 
chronic, denth mny enl<UC from ~ome other cau;:;e. In the cuirr1.'l.~·like form 
of the affCction, again, life is nfcen prolonged for a cousiclerablc period ; in 
rhe~e case .... the virulcn<.'C of the disease appears to be expended mainly upon 
the skin, the lymphatic glands and interual or[!ans not being implicated 
until at a cornp:trativcly late :-tage. Thickenin~ and tcndC'rnet:s of the 
perio~tcum in the upper portion of the hun1C'rus of the i-ide affocted, has been 
ob~encd by :--;uow, and is by him supposed to indicate implication of the 
meclulb--of cour:-;c an unfavorable symptom. 

Treat111ent.-The only treatment which offers nny pro~pcrt of permanent 
benefit, in ('a~es of mammar~· cnnccr, is exc:i~ion of the tumor, to~l·ther with 
the whole mammary glnnd-though,as palliatiYe measures, compre;-:-:ion nnd 
the application of col<l may occa~.ionally be of service (see page ;)Q.)). Jf 
the tumor, though in the region of the breast, do not appear to involve the 
mammary gland, it will usually be sufficient to remove that portion of th is 
organ which is nearest the cancerous mass-uules the tumor be below or on 
the sternal side of the gland, when, as the latter becomes infiltrated at an 
early period, total exci~ion ~hould be practi~ed. 

ev~·~:0::~:~~·~~~.ca6(~;~:a~11~\~~!~ ~~~~\·~~~~·i1~? 1!)1~s:1~~~d0 f~~~i~~~~!ro:~e:;~~ht0a!·~ 
tho~C in which there are mult iple tumor~; in which there is cxten~ive impli
cation of the lymphntic glands, pttrticularly of tho::1e above the clavicle; in 
which the di:-:easc appe:t1':5 to have in\·ol\·ed intemal organ .... ; in which there 
i;.; wick··~pread ulcertltion i or in which the whole integument of the breast is 
brawny arnl ltudaceou~. The prc:sencc of any of these conditions would for· 
bid the hope of being :ible to eflCct thorough extirpation, and would therefore 

~~1:~e;~d~~~~~b~~~ci1~11!c;!~~e~7~'l~~~~~~~i~c~~· c~~~~~~fW{i~,c~·~~~~~. ~~~:~,~~;;1~~,~~: 
old person, nor in any cage in which, from the general condition of the 
patient, or from other circum~tnncel'.=, the operation would probably be in 
itsC'lf nttendccl with unusual risk. Excluding all thc~c case~, however, there 
remain a large number-probably :.t majority-in which early excision is 
highly clcgirable, and _in wh.ich tl~e s~1rgeon should urge its performa.nce. 
The reMons upon which this advwc 1s grounded have already been given 
(page ;)05). Hliµ;ht ~rawninesl:i of the integume1!t1 limited ul~e1:atio1~, J~od· 
eratc adhesion to sul~1acent structures, or even slight .l.vmphat1c .1ml?lieat1on, 
though unfa.vorable circumstances, do not neee;.;snnly eontra-111d1cate the 
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operation. 'Vhile no rule of unive1'5a1 application c~rn be laid down upon 
this subject, the surgeon will not, I th ink, htn-e caw.-e to rc~ret hi:-; <lec i ~ion, 
who '>pCrate~ in tho:::;c cases (an<l th~e only) in which it appears practicable 
to safely extirpate the entire mass of dh•ease. " rhen exci!"iion i~ to be done 

~~i~~~i ,i~l~:~ut~il~~ d~~ea~~:·a5t~~a~:8t~ 1be ~~~~~~~ J!~. \~~ln\~~e ~~~~1.~;~~.~ 1~n~;~·b~ 
employed in ~ome rare cn.<.:e:; to which the knife may he deemed inappl icable 
(~ee page ;)Q.) ). R ecurrent gtowlh.<t should be rcm0\1ed as :-oon as detected, 
with the same limitations as in the ca1'e of the primary tumor. 

Excision of the Mammary Gland.-The operation is thus performed: The 
patient, being in the recumbent posture, is thoroughly etherized, and her 
clothing so arranged as fairly to expo::;c the breast and upper extremity. 
The arm is then held out of the way by an a!-i~i:-;tant, in suC'h a manner ns 
to render tcn~c the fibres of the pCcto'ral muscle. If the tumor be non
malignant and of' moderate size, a single incision will suffice; thii;; may he a 
::.imple oblique cut iu the direction of the musculnr fibre::; i or, if more room 
be required, may be made in the form of a double cul'\'e, or S. In the 
removal of malignant growth::;, however, the affCcted portion of integument 
must itl"clf be exC'i,cd; and here two semilunar incisions may be employed, 
one below and the other above the nipple, which i~ included between them, 
or n double S inei::;ion (Fig. :235 ), or, if the tumor be ver~· large, an oblique 

Fw.4:2i. 

Excisionofthebreast. (FllRGVsSON.) 

incisiou over its upper part, and two shorter longitudinal inch•ions meeting 
below the nipple, which is thus reruoyed with a tri:mgulnr portion of the 
skin. In other ea~es, again, the surgeon may prefor a circu lar or an oval 
incision around the nipple, as advised by the late )Ir. Collis, of Dublin. 
The particular li11e of incision is a matter of but small importance, provided 
that care be taken to remove every pn.rt of the integument which appear::; 
adherent or infiltrated. Having completed his external in cision~. the ::-ur
gcon dissects rapidly down to the pectoral muscle, and turns up the edge of 
the mammary g land (Fig. 427), which may then often bo separated by the 
fingers, aided hy a fow strokes of the knifo. In other cm-cs, n. portion of 
the pectorali~ itself may require remontl, and I lrn.,·e occa:-;ionnlly he<-'n 
obliged Lo carry t he <li~ection so deep as to expose even the :-;urfacc of the 
rih~ :md the intcrcostal rnu::.cles. 
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" 'hca, by c::arcfu l examination of both tumor aad wound, the surgeon has 
~ati;.;tied him:<elf that all the diseased structure has been rcrnoYed, attention 
:-huult.I be directed to the :"tutc of the axillary glands. It ma.v happen that 
n. ~ingle g land i~ enlarged, but not markedly indurated, and that it is so, 

~~~!:1·~.r~.~ ~.~'i~~:n~.~~u1~~:;u i ~:~ct,'.·~~~i~i~I~~u :1~~~~1~t~~~ 1 1~:~ t~~·i 1 ~:~a~J1~:;z :;1 n~~ib~ 
in terfered with, the gland being watched, however, and, if neces~ary, sub
sequently removed by a ~eparate operation . If the axillary g-land:;; are 
evidently inYolvecl iu the disease, though not so exten~i,·ely implicated as to 
forbid operati ve treatment nltogether, i t is usua lly ad,· ised that they should 
be rcmoYcd, the upper extrem ity of the iuci:3ion being extended <1:5 far as 
ncecl'.:;ary for thi~ purpose. This is the course whith I hasc myself always 
purl'ucd, and it is, as mentioned, in accordance with the teaching of rno~t 
authon;. It is but r ight to add , however , that the late l\lr. Collis {for whose 
opinion I hu.vC' the highe::t respect) deprecated inci:.;ions into the axilla in 
nlmost all casrs, beJie,·i ng that such incision~ were apt to be fo llowed by the 
development of lanlaccou~ cancer of' the arm and side, and that they were 
likely to ha1'ten the death of the patient. \\'hen axillary glands arc to be 
remo,·ed, they :-hould as for as po~siblc be em.wlcflled with the fingers and 
handle uf the :-ca lpel, rather than exrised-the use of the rdge or point of 
the knifo being, iu the deep portions of the axil la, attendrd with cou::; iderable 
ri"'k. If' the implicatccl glands i:ihould unfonunntely be l-'O decpl,r attached 
as not to admit of complete removal, the bcRt that ean he clone is to draw 
down the mas . ..:, and throw a strong ligature around its bal-'e, cutting off the 
part below the :'Cat of strangu lation, in hope that the remainder may be 
del'troyc<l hy sloughiug. 

The wound left hy the operation of excision of the brcnst ~hould be simply 
drc~sed. A fow ligatu res only arc commonly required; the lips of tht? wound 
are brought together with :i fow point.s of suture, or with adhe~ivc strips, a 
piece of oiled lint, covered with oiled silk , being then appl ied, and held in 
pince with :-;trip:; of plaster or a light bandage. The arm should be lnid 
acro:;s the chc8t, so m; to rrlax the piu·ts, and thus facilitate union, but l'hould 
not be clol'lely confined. The morta1ity from the operation i ~ ~nud l , in view 
of the extent of the wound, being-1 even iu hospital practice, less than ten 
per cent. Of 147 rnses of mammary cancer opera.ted on by Hymc, on ly 10 

~~}!f ~~s~\f :.f t~~~~~~~!~f f:;:~f i;~lit~:~J2~f~)f !1:it~.~~:~:i~;; 5~~~~i 
u:-oing- t he ether spray, and the same plan has been since succe~:-ofully adopted 
hr )[!'. Thomas Moore. 
·Dr. T. C:. Thomas has ~ ugge;.;ted an ingenious mode of removing non

mali~n:rnt mammary t umors without the production of deformity. Ile 
mnke::. a cu rved incision immediately below the breast, turns up the gland, 
nnd <'nucleates the morbid growth· from beneath. The g land is then re
placed, and the resulting cicatrix is entirely hidden from Yiew. 

The Mammary Gland in the Male may occasionally be the seat of ~is
ease; thus it has been fbund hy pertrophied, and has been knom1 to furm~h 
a secretion of milk 1 while it is somet imes the scat of cystic or adenoid 
g rowths, or of cnncer. 'Vagstnff'e has collected 71 cases of the latter form 
of disease occurring iu this situation. The tl'eatmenl is the same as for 
~i milar uffoctions in the female. 

50 
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CHAPTER XL. 

llERXL\. 

Trrn termllei-nial-'ignifies a protrusion of any port.ion ofthevisc<:'ra through 
an abnornwl opening- in the walls of the cavity within \\hi ch the prot~·uclcd 
part is. naturally c<111taii:icd. ~\_ prot.ru:-ion through_ a no1:mal aperture 1s not 
rL hernia; thus the term 1s never applied to :i protrus10n of the bowel through 
the anus, or of the womb through the vulva: ller~i~ of t~'le brain ~rnd o~ 
the thoracic• vi~cera haYe already been cons1dcrc<l rn prenous port10ns of 
the volume; and the su~ject for discu~sion in thi~ place is therefore limited 
to .Abdomimd Hernia, or, as it h; familiarly called, Rupllue. 

Any part of the abdomirrnl p:.uiett>s may give passage 1? a hernia, but 
rupture is rno~t likely to occur where the muscular and tcndmous r-.tructure~ 
arc comparatiYely ,;.cak, a:-:. where the spermatic cord or round ligament 
is:-;ucs from the abdomen, where the femoral VC'::;ocls pas:; into the thigh, or at 
the umbilicuo. 

The Pl'edi:posing Ornses of rupture may be clh·ided 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 which the hernia ~ub:::equently occurs; 
tho latter are called by BirkC'tt the Inciting ('auses. The Immediate or 
Etciting Ccrn8e of rupture, when any :-uch cau be alleged, is usually some 
violent exertion, as in lifting, coughing, or stmining. 

General Predisposing Causes. 1. .Age.-The majority of cases of hernia 
arc clevelopC'd in infancy, or curly adult life; more, that i~, before the age 
of' thirty·ffrc years than afterwardt::. This statement i~ contrary to the 
ordinarily receiYed doctrine, but ha~ been clearly e~tahli:-,hed by the re· 
searches of Mr. Kingdon (of the City of London Trus.s ~ocicty), :Mr. Birkett, 
and l\Ir. Croft. A'i-, howeYer, the uumhl'r of infants and young person~ in 
every community is much larger than that of adults, the relfllive frequency 
of hernia is greater as old age approachc:o:. Thus ndYancing age may be 
considered a predispo~ing cause of hernia. 

2. Sex.-The male ~ex is unquestionably more predispo~ed to the occur· 
rence of hernia. than the female, the proportion for all ages nod forms of the 
disease being1 accord inµ; to Croft, about three to one. The difference is most 
marked in infancy and early childhood, on account of the frequency of a 
congenital malformation in the male, which will be presently reforred to. 

8. Occupation.-The majority of cases of hernia occur among the laboring 
classes, but there docs not appear, according to Kingdon, to be any direct 
connection traceable between the development of rupture and the pursuit of 
any particular occupation. 

4. Inheritance.-A predisposition to hernia is frequently inherited, the 
first year of life being that in which the hereditary influence is most marked. 
The anatomical peculiarities on which the frequent occurrence of hernia at 
this early age depends, are, (1) imperfect closure of the ventral orifice of 
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the va~innl prnC<'S.."" uf th() peritoneum, and persi,.ting patulou:->ne~:'.i of that 
canal, and \~ 1 tlbn1mnal leuµ:thening of the mc~entcry. The fir:-t-named 
malformation ii:; alway~. and the~ecood often, probably, of ('ongcnital origin; 
they ,\"ill be again rcforred to under the heading of inciting causes. 

Local Predisposing or Inciting Causes. 1. Wound.If, etc.-The occurrence 
of hernia iH occu!-'ionally predi::sposcd to by wounds or ~ubcutancous lacera
tions of the abdominal parictcs. Yenlral hernia usually rc:-;ults under the~e 
circumtotanccs (see page :n.> 1, but if the wound be suitably situated, inguinal, 
or any other form of hcmia may ensue. 

2. We11kcni11y of the Abdominal Pw·iete.~, as the result of preYious inflam· 
mat ion, absce:-:;, ctr., or from O\'er·distension by the prci::sure of the gravid 
uterus, by thr accumulation of fat in the omen tum or mc!'cntery, or by the 
de\'elopmcnt of' ovarian tumors1 or of ascites, may act ms a predisposing cause 
of hernia. 

3 . .A Prdulou.'if Condition of the Vaginal Process of the Peritoneum, or of its 
Yenlml Or(fire, is a frequent prediRposinµ- cause of hernia. It is known that 
the t(':o:ticle;o; are, in the earl ier periods of footal life, :;ituate<l in the lumbar 
region 1 whence they gradually descend into the scrotum. During their 
descent, tlH'y arc behind and partially invested by the peritoneum, a pro· 
longation of which membrane accompanie~ them into the serotum, where it 
form~ the tunica vu~ioa.li~ on either side. This t'af1i1wl process oftheprritonewn 
at fir:-;t form;o; one ('Ommon sac with that of the peritoneum it~clf, nm\ the 
communiration bctw en them often persist:) at birth, or e,·en a month or two 
later. lT:<ually1 however, about the period of birtb, the vnginal process 
di\'ich's into two portiorn:;, hy the contraction of the shenth und the formation 
of adhesions between its ~ i des, at about the position of the head of the epidid
ym is. The lower portion invests the testicle (formin.(!' the> tunica mghwlis 
ptopria te.stis)

1 
while the upper portion lies in front of the ~permatic cord 1 

and constitutes the tunicc,, t•aginrtli8 propria fw1iculi . In the normal ~:.tate, 
the tunita va~inalis of the testicle continues through life as a clo~ed sac, 
while the tunica vnginalis of the cord becomes obliterated nud converted into 
a deliC'atc fibrou~ band. It not unfrequcntly happens, however. that the 
fun icular portion of the \'aginal process persbts as a tube of small calibre, 
clo:ied at hnth cmh-, or, more rarely, that either it~ ventral or testicular ori· 
fice, or both, remain pntulous. The te.~ticular orifice i!', of course, that hr 
which the foniculnr portion communicates in fwtal lifo with the tcstitular 
portion of the vn~inal proce!'s of the peritoneum, while the t•entml orifice is 
that by whid1 it communicates with the general cavity of the peritoneum, 
and eorrC'~poncls in position with the interaal abdominal rin,!!;. From the 
above brief anatomical de!'lcription, it can be readily understood that a patu
lous ~.tate of the vaginal procc!'s, or of its ventral orifice, would predispose 
the person in whom it cxi .... te<l to the occurrence of rupture. 

4 . A Relo.ted ancl Elonf!ulecl Co11dition of the .J.lfe.~eiitery aetis as n. predis· 
posing cam-5e of heroin. That the mesentery is actually elonga.ted, in many 
cases of hernia, can scarcely admit of a doubt-for the bowel could not 
de:;cend as low as it is ob:;erved to do in the scrotum, were its rue~enteric 
attachment:-; not abnormally relaxed-but whether this relaxation and 
elongation be a cau11e or consequence of hernia, is a cliff~rent question.; that 
it is oilen n. cause of rupture, is rendered probable, as po11.1ted out by Birkett, 
by the facts that (1) persons with a hernia l sac are n~ore troub1ed by the 
def'lcent of n hernia when out of hea lth than at other tunes; (2 ) per~ons of 
a i·c luxed frame are more apt than others to become subjects of hernia, as 
they advance in li fe; and (3) in middle·aged persons of either sex, .affected 
with hern ia, the abdominal viscera generally are less firmly held 111 place 
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by their peritoneal attachments1 than in those who _haye no .dispo8ition to hernia. This elongation of the mesentery may, as JUSt mcnl1oned, be due to a relaxed state of the fibrous tissues, acquired at any period of we, or 
may probably, in some cases at least, be of congenital origin. . 5. The Graclltat Bli·etching and Protrusion of the Parietal Perdonewn at 
weak parts _of the abdom.iual w.all, a.s ~he result of fr~quen~ly i:epcated muscular exert1011, of couglung, of stra1u111g at stool, or m unnU;tmg, etc., may act as a predisposing cause of hernia, by leading to the u!t1mate .development of a sac 01· pouch into which the viscera may be received, this pouch 
then constituting the sac of the hernia. . 6. The exi~tence of phimosis appears in some cases to act as a predispos
ing cause of hernia by causing straining in micturition. 

Immediate or Exciting Causes.-In the majority of instances, probably, 
a hemia is slowly developed, and may not attract the patient's attention until fully formed; in other cases, however, the rupture occurs suddenly, as 
the result of a fall, or of some violent muscular cftOrt. 

N 01\IENCLATUH K 

Herni::c are classifiCd according to their (1) locality, as inguinal, femoral, scrotal, umbilical, etc.; (2) condition, as reducible, irreducible, strangulated, etc.; (3) contents, as inte;-;tiual (enterocele), omental (epiplocele), vesical (cystocele), etc. ; and (4) periocl of development, as congenital, infantile, etc. The latter mode of cla...~ification is, however, incorrect, as many cases of so-called congenital and infantile hernia do not occur until adult life. 

STRUCTURE 01~ A lIERNIA. 

The hernia consists essentially of a sac and its content.i, the ti$sucs external to the sac being the skin, subcutaneous fascia, etc., of the part in which the hernia occurs. In some instances the sac is wholly or partially deficient, as in crecal and vesiral herniro, certain congenital umbi lical hernire, and in ventral herniro resulting from penetrating wounds. "'ith these exceptions, every hernia has a sac (or peritoneal investment), that part which communicates with the peritoneal cavity being the neck, and that which surrounds the protruded viscera being the body of the sac. 

Varieties of the Hernial Sac.-Thcre are two distinct Yarietics of the hernial sac, the congenital and the acqufred. 
1. The Congenital &c consists of the patulous vaginal process of peritoneum, or of its funicular portion, and is therefore only met with in those forms of oblique inguinal hernia which are often, though improperly, termed congenital and infantile. It may exist through 1ife as a pouch, communicating with the peritoneal cavity, without ever becoming the seat of an actual hernia. 2. The Acquired Sac is slowly developed by the gradual stretching of a portion of the parietal peritoneum, as the result of frequently repeated pressure from with in, exercised by the organs which ultimately form the contents of the hernia. This is the form of sac which exists in the ordinary oblique and direct inguinal hernire, as well as in femora l hern ia, and in those which occm in other regions. 
The mode of development of the acquired hernial sac has bl"en particularly studied by Cloquet and Demeaux, and is well described by Birkett. When the parietal peritoneum first protrudes through the abdominal wall, the widest portion of the sac is that which communicates with the peritoneal 
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caYity, but in the fully formed sac, the neck is sma11er than the body, the 
~ac being puckered like the mouth of a purse, by the constriction of the 
fibrou!" or mu~<'ular ring through which the hernia has e:-<caped. In this 
~tage of the hernial rnc'~ de,·elopment, which is called the period of .for1lla
tion, the neck of the :::<ac itself exerci~cs no constriction upon t he protruded 
vi:--cu~, atHl the puckering which ha~ been described cli::-appc:u~ upon reduc
tion of the hernia, or upon <liYi:-<ion of the ring of the abdominal wall through 
which tht• rupture has occurred. At a later stage, the period C!/' otgrmizalion, 
the pu<'kered folds at the neck of the :me adhere tog-ether, while at the same 
time the fat dii"ttppcars from the adjacent sub:;;erous areolar ti:-suc, thb be
coming converted into an inclurated and vascular ring which is. sa id to con
tain a laye r of c·on tractilc fibres . Iu this stage, the neck of the sac exer
cises an e:-::sential con:;tri cting power, and requ ires to be divided if the 
hernia becomes Htrnngulated. The ul t imate stage is the period C!f co11lrac
tion; as soon as a hernia ceases to descend, the orifiC'c of the sac manifests a 
disposition to contract, aad may even become oblitrratcd. thus accomplish
ing the cure of the disease-as is occasionally wltnc:-sed in the hcmi:e of' 
infants, mu1 more rarely in those of adults. During this sta~c, the ring 
which surrou1HI::; the neck of the sac becomes thicker, and of a fibrous or 
cartila ~inous hanlness. If the hernia protrude in thi'l ~tagc, strangulation 
is \'Cr~· apt to occur. 

The i:;ac of a hernia is thus at first t hin and trau~lucent, hut often at a. 
later period becomes thick aud indurated, and may e\•en become the scat of 
ca.lcareou!-i degeneration i in other in:5tances, as in case:s of' l a r~e umbilical 
hernia, the sac may by di:sten::;ion become extremely attenuatc>d. 

The a perture in the abdominal wall through which n hernia has escaped 
eventually m•:5umes a more or less circu lar outl ine, and often becomes en
larged; it may become displnced by the weight of the protruding v i~cera 1 
being u:mally drn~gcd downwa r<ls aud towards the mcdi~m line of the body; 
thus, in an oblique ingu inal hernia of long ::'tanding. the internal may come 
to be placed directly behind the external abdominnl ring. The superficial 
tissues frequently become thinned and :-:trekhcd, but, if a trui-s have been 
employed for a long time, may be indnratcd and thickened from the pressure 
of the pad of the instrument. 

Contents of the Hernial Sac.-... \l most any of the d~c('1·n may he occa
sionally found in h<·rni~, hut the part:-1 mo"t us.uall,r protrndcd arc the bowel 
aml ommtwn. The small intc:;;tinc, a nd partkularly the ileum, is much 
more frequently in\'ol\'Cd in a hernia. t han rhe ltu·~e in tetit ine: only a portion 
of the cal ibre ;)f the gut may enter the sa.c1 or a brge coil of bowel "·ith its 
mri"c nter ic attachment. In some very large hernia\ almo:->t the whole of the 
:;mtl. ll in testin r may clei"ccnd into the ~me. 'Vhen long protruded, the bowel 
becomes thickeucd and contracted, and of a ~ray i ~ h hue externally; its 
mei"entcry at the E'lamc time hccome,::; hypertrophied al](l \'a~cular. " rhen 
the saC' of a hernia is hahitunlly occupic>d by omentum, the latter ti:'~ue _ bc
c.:omcs indu ratc1l and thickened, and often matted together intn a comcal 
row~, the apex: of whid1 corresponds. to the neck of thC' sac. The umental 

~:~~: i!~l't~~)~l~~c·1~~~t~:~:~~l i1~~dwY11~~:~~~~~u~~~l~'l~f1'~~~~;~ti~~ ~~~~);:c~~iii:1:~n~ii::. 
~~~ 1 ~t~~~~~11l~~~:~~f f~1 'pr~~~~~~s ai~1 ~~~-~~~ ~~;,c aC~)~t~~~;, ~~~!~ !~~~;~f ~ ~1~1'1~ 1~~~~~~~l~~:1~ 
gut. Oy .... ts :-;omctimet1 exil'it in t he protruded omentum,_ nnd may1 in the 
opcrntion of hcrn iotomy, confuse the surgeon by thcll' rc~emblance to 
knuck les of' intc~ti n e. In addition to t he viscera. which nrc contained in 
the hernial sai:, a certain amount of .~erous fluid always exists in it:; interior: 
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under ordinary circumstances the quantity is hut ~mall, but if the hernia 
become iufbmed or strangulated, may he very much increased. ..ldhe11iona 
often exist iu the f:ac of" an ol<l hemia, gluing together the l'Ontuined viscera, 
or biocling them to the Wltll of the sac itself; while recent, the~e adhc.-sions 
are soft and easily separated, but in cases of long :-:tanding they become firm 
and form an impediment to reduction. Loose bodic . ..i, con~isting app:uently 
of detached appendice~ epiploicre, are occasionally found in the interior of a 
hernial i:mc. 

Hydrocele or Dropsy of a Hernial Sac is the name given to an unusual 
coudition whiC'h consi::;ts in the :iccumulation of flui<l in the bottom of a 
hernial Fae, the communication of which with the abdominal cavity is oc
cluded, either by obliteration of the orifice, or by the format ion of adhesions 
between the wall of the sac and the viscera which occupy its upper portion . 
Cases of this form of di~ease, which, rare in any situation, is particularly so 
in connection with femoral rupture, haYe been recorded by Pott, Pelletan, 
Boyer, Lawrence, Curling, Erichsen, Langton, and W . F . Atlee, of this city. 
The treatment consists in eyacuating the fluid by means of a trocar and 
canula, and, as advised by Langdon, if the effusion recurs, in the establ ish
ment of a seton. 

KYl'llPTOMS OF HER~rA rn GENERAL. 

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. 

There is also frequently a decided ful-
Frn. 428. ness in the part, which is most marked 

in the erect posture, or upon contracting 
the abdominal muscles. The hernia, if 
gradually developed, appears as a small 

&- tumor, not larger, at flrst, perhaps than 
the t ip of the finger, which can be re
duced by pressure, and which disappears 

1:.-..,,,,'· spontaneously when the recumbent pos
ture is assumed. In young ch ildren, the 
hernia is often of considerable size when 
first noticed, and the same is true of 

.a those cases of rupture which are sud
denly developed as the result of violent 
exertion; in the latter case8, the forma
tion of the hernia is often ~ittended with 

J ~~~:~ulo:~~·;ldt~,;~~o;,cl~S~~~};itr~C::~: 

I 
below than above (the neck of the her
nia), increasing in size when the patient 
stands up, holds his breath, or coughs, 
either subsiding spontaneously when the 
patient lies down, or being readily re-

Scrotal hernia in a child; a, position or left duced withi n the abdomen by gentle 
testis. (1''romapatientofDrC. B.Nancrede) pressure, and reappearing upon the re-

sumption of the erect posture. 'Vhen 
the patient coughs, il distinct fmpttlse may be commonly perceived in the 
hernial tumor. The ::iymptoms of hernia are somewhat modified by the 
nature of the contents. 
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Intestinal Hernia or Enterocele.-,'fhen the hernia conta in . ..; bowel onlv, 
the tumor i ~ smooth, gurgle:'\ under pre:".'sm·e, and is often tympanitic allcl 
rl';:;onant when percu:0.;cd. The hern ia is often the !"Cat of' borborygmu.<t or 
flatulent rumhliug. The impulse Oil coughing is well marked, and the pa
tient frcc1uently complains of dyspeptic symptoms, and of an uncnmforwhle 
dragging foelin~. Reduction is attended with gurgling, and with a peculiar, 
charaeteri~tic !"Cn.;ation, which, when once felt, can :-carcely he mistaken, 
and which is spoken of by some writers as the "slip " or "{-lo.p" of a hern ia. 

Omental Hernia or Epiplocele.-In these case~ the tumor is irregular and 
comparath1cly ill-defined , having a doughy foci, nnd with n. le:;s distinct im
pulse Oil coughing than in the form of the disea!:'e last llescribed i reduction 
is eftCctecl g radually, and without the characteristic gurg ling sens:ition which 
has been refe rred to. Omental hernia is said to be most frequent on the 
left side, and is chiefly seen in adults. 

Mixed Hernia or Entero-Epiplocele.-In these cases the symptoms of the 
iutc:slinal and omental hernia are Yariously combined . 

Crecal H ernia ii-; of course confined to the right ~ ide, and i8 commonly 
irreducible, from that portion of crecum which is unconrcd by peritoneum 
forming adhesion.:; to the subjacent st ructures. 

Hernire of the Stomach or Bladder are of rare occurrence; the former 
( Ga.'llroeele) has been ob::;en·cd in the inguinal a nd umbilical regions, and in 
cases of diaphragmatic rupture ; there are no dist inct ive sy mpto1m; by which 
it can be certainly recognized during li10. H ernia of the bladder ( C'yslocele) 

'is irreducible, and attended with difficult ruicturition; urine may be made 
to flow by compressing the tumor. 

Hernia of the Ovary is occasionally met with, Hamilton having collected 
13 ca~es, to which Balleray has added 5 others. 

TREATMENT OF REDUCrBLE HERNIA. 

The treatment of reducible hernia may be pallintive, or may a im at effect
ing a radical cure. 

Palliative Treatment. -This consists in pre,·ent ing the descent of the 
hernia by the application of u. suitable truss or bwulage. In ca!=.C1' of um
bilica l and ventral rupture, an elastic band and pad may be the be...t means 
of retention, but a tru ~s i ~ preferable fo r the ordinary fo rms of hernia. I 
do not purpose to enter in to any discuss.ion of the comparat ive merits of' the 
many forms of trus:i. which arc offe red by their re:spectivc in ventors _to the 
profcs..;ion and the public, but shall merely mention what may be com~idered 
the req uisites of a good trus~ . 

A Tru .<t.'i con~i sts c:-sentially of a pad and a. spring; the pad should be firm , 
slightly convex upon the sui.facc (except in particular c-ase1'), of an oval or 
elongated trinn~ular shn.pc, and s~1ffic iently large to compre::!S not on ly the 
aperture through which the hern ia escapes, but the whole caual throu~h 
which it has pa~::ie<l to -reach the surface. The pad m.ay be of buck;.::.km, 
firmly s tuflCd, of polished wood,. 01: of_ such other 1:iaterml as m.ay be. foun.d 
by experience to produce least 11·ntat1on of the skin , some patien ts 111 this 
respect diffe ring- from others. ID certain cases, i~ which the ring throu g~1 
which the hcrnitl. protmdes is very large, the ordrnary convex, oval, or tn-
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angular pad may be aclvantageom:;:ly replaced hy one of a horsC'shoe or ring 
shape, as recommended by l\lr. J. 'Vood, or by a pa<l containing a spiral 
spring, a!-i sup.-gc:-tecl by i'ilr. Holthouse. .As a rule, the plate which forms 
the back of the pad .:-hould be made of the same piece of mttal a:- the sprin~, 
while the bearing of the pad should be not directly inward~, hut somewhat 
upwards as well, the particular angle varying according to the ~ha pc of the 
patient's abdomen. The spring of a truss is made of metal ( cov(•rcd with 
buckskin or leather), and cun'cd so as to pass around the pnlicnt'~ trunk, 
jui-t above the rim of the pelvis; it should not touch except at the point of 
countcrpre:-:surc, which, in the ordinary single-pnd trus::;, is at the patient's 
hip, on the opposite side to that of the rupture-and at this point the spring 
should be beaten thin, curved to fit the purt, nnd :mitably padded. The 
spring ~hould be elnstic, and should exercise just enough force to keep the 
11ernia reduced, without pressing so deeply as to cause absorption of the ab
dominal pnrietes. From the free end of the spring, a Jcather strap pas:-:e~ to 
the pad, thus completing the circle around the patient's pelvis, while, for ad
ditional security, another strap may pa$S from the body of the spring along 
the fold of the buttock and around the inside of the thigh, to he fastened 
to a button at the lower edge of the pad. 

In many casc::i, 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, be:-:ides incu1Ting the risk of 
encouraging the de,·elopment of a rupture on the opposite side; under such 
circumstance:::, it will be better to employ a double-pad truss, thus affording 
support to both side::i of the abdomen. The points of counterpressure, when 
such an instrument is used, are situated on either :::ide of the spine. The 
double-pad truss i:::, of course, necessary in cases of double hernia. 

Before applying a truss, the hernia should be compJetcly reduced, nnd 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 
re-applied before he rise::i, but should be constantly worn at other times. 
Every one who is ruptured should be provided with at least two trusses, so 
that if one brC'ak, another mny be immediately substituted; and it is well to 
have one furnished with a plain wooden pad, for use while bathing, etc. If 
the pad of a truss tend to produce chafing, as is apt to be the case in hot 
weather, the part should be frequently washed with alum and whiskey, or 
cologne water, and well dusted with ordinary toilet powder, or lycopodium. 
The necessity of constantly wearing the trus~, and of never permitting the 
descent of the hernia, cannot be too strongly in~isted upon. The only cir
cum:-:tance which should be allowed to prevent the use of the instrument, is 
the presence of :l.n unde::;ce-nded testis in such a part of the inguinal canal 
:u.; to render the prc:-:sure of the truss-pad uDbcn.rable; aud even such a case 
should not he abandoned without an attempt to effect the desired object bv 
trying various forms of apparatus. ~ 

.As a te:st for the efficiency of a tru:::s, Erichsen ach·ises that the patient 
should be directed to cough, while sitting on the edge of a. chair, leaning 
forward:-:, and with the legs extended and widely ~eparated; 1f the hernia 
do not ~lip down behind the pad under these circumstances, the iu~trument 
may be con~idcrcd ~atisfactory. 

Radical Cure of Hernia.-In those cases in which the vaginal process of 
the peritoneum constitutes the sac of a hernia (congenital .~(te), the applica
tion of u well-fitting truss will occasionally cffoct a cure (particularly if the 
patient be an infant)1 by inducing the formation of adhC>sions between the 
oppooing sides of the canal, and thus imitating the process of nature in ac-
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compli~hin~ tlw do:-;un· of the part. In the othC'r forms of hl'rnia, in which 
th(.• l"ac i:-; slowly cl<'nlop(.•d (11cq11fred .Qac), it may be po::-:.:<iblc to p1·crrnt th<' 
formation of tlw ~a(.' hy the <'mploym<'nt of a t1·u)':-;; hut when nnc:C' formed, 
all that can U)'uallr he hoped for, in the u~e of the instmment, i:-; to thcck 
tll<' f'urth<'r culaq.rl'lllt·nt of the :::ac by keeping the lwrnin <·on~tnnti)' reduced, 
thou~h Dr. C. T. Hunter ha~ rN·ordecl a cni-c in whith, by tlw patil·nt':-: con
,.tantly Jll'b"'ing I he tl· . .;tic:lc of the affected ::;iclc :i.µ;ain.:'t the inguinal rin:.r, the 
glancl cn·nttmlly lu.:<·ame fixc<l in that .:'ituation, an<l thus cflCcted fl. cure. 

Castration, cxti:-;ion of the sac, ligation or scarification or ihi neck, and 
aC'upuncturation, hnvc at ,·nriou:-; time::; been recommended and practi~NI, in 
the hope of pr(Hlucing a rnclical cure of hernia, but are now matter~ chiefly 

~'.!~~ ~~ ;f )~·i ~: ~' i ~~~~~ rb~~ 1 i;:~ 1l~11~!1 <~~~f j~~~11·1; ;~· .j th ';I~~ j~l~,~~~i ~~~·ci;:l~ iii~ 1~~ ~ !~,::~~ l~~f ,: 
tinet.ure of iodine hns been adrnntngcously resorted to by ,J. Pancoast, ns 
has the inje<:tin1_1, oubiclc of lhe sac, of an extract of whit<' oak bark by G. 
H enton ancl .J. IL \rarrcn, of Boston. Gercly's operation, which com•istcd 
in i-imply invaginnting a portion of the sac nnd supci:jaccnt integuments, by 
pul'hi11g them up with the finger into the canal th1·ougb whith the rupture 
cle!"CCD<led, ::rncl boldin~ them up with 5-utures, while adhrsion \ms promoted 
by thC' application of' liq. ammonic.e to remove the cuticle of the inva~inatcd 

k~~~t11e~ 1 F:i)1·)1?:1'.: ,\~~ ~~:~~ ~\) !:Js,'}J~~,~1:s . ~~~~~b~.~iE;e~: n~a ~~1fi~~~;·<~~~~~~~1e~\~ 
and othcr:'i; while .J. \\1ood has dcyi;:cd another very in~enious proc·edurc, 
combining in\·n~dnation with li~ation of the neck of the i:-a<·. ln,·afdnation 
of the te:sti<:lc wilh the ~ac is, accord inf! to )Iichel, an olcl Spnni:-;h mode of 
treatment. ThC' suhcutancou~ employment of thC' eilvcr-wirc !:luture b:1R been 
recently rerommcndcd by Hicbarclson, of Xew Orleans, and by Chi:-:olm, of 
Baltimore. 'The more important operations for the radical cure of hC'rnia will 
be de~cribed under the heads of the special forms of the cli~ea:;:e for which 
they arc adapted i but it will he com·cnicnt to rcfor, in thit' place, to the 
g-cncral que1'tion of the applic:ibility of :-uch mock1s of treutment. 

The objection1' lo ttn.\· operation for the rad ital turl' of hernia, arc (1 ) the 
1·f . .,,k by which the proc.:edure i::; neces:-:nrily attc>nded, :md (2) the probability 
of .failw·e hy the hernia recurring in e-pite of thC' opc>rat ion. 

(1.) There is, in the first pince, the ,·ish· of inflicting direct injury upon 
important \'CS-sel1', the peritonea l ca.Yity, or even the bowel it:-:<'lf A skilfu l 
operator could doubtle,.;;o; amid these aceiclent..., yet the po:-;:-;ibilit~· of their 
occurrl'nce should be borne in mind in e.::-timatinp: the dang-c•r:-i of the proced
ure. But even if no such untoward event a~ ha~ bet' ll refl•rrcd to man:: the 

;\~i~~c~f·0t\1~1~t~~~~~:~~~~:~;;ti~;~ 1~;·,~[~~:~t~!1~~~~~ :,::.} ~:~:~a\1~~:~c ~i1~:~·~~~~;~~ 
a cure by induring a. t'crtain amount of inflammation in the n('<'k of the sac, 
::md it i:s impo:-:-;iblc to be :-:urc that thi::; inflammation may not lipread further 

~;\2i:~f ~\~11'.i{t:~~'.2~l:~E;~~f :~Af~'.~§.~~~!i; 
(2.) fl~ howe\'l'r, thC' durnc:eof a fatal termination is ~mall, the prnbuhility 

~:~1-f.~~·1;,'/'~i1iii l~~~~1 l~1 ';~~~1~~c}1i~j;,~~f~;1 ~ ~~1:.- ~~~0~~d\1~~1 ~:: ~:~~~· ~1~~.~:~~\ i~:ci1\1
1 ~\~~ 

Jl('crlrct to i11('l11de thf' po.".'tcrior wall of the canal in the part operated on, the 

~u1E~~\~~~~~~~1f~i~t1~1l1'.~t~:~ i·~~~c~~~~~(.~~~l~~fi1;,<~~~~~l~c1'.~t' ~~·);:!1i:~~\i,~1~l;1·~~:~~~1~el~>~.~ 
ward the pol'ttrior w:lll of the canal, ~o ns to induce it;:; adhe~ion to the ante-
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rior; yet of one hundred and eighty-eight ca/:.c:-; rcforrc>d to in his adrlrci-s to 
the Brifo•h Medical A:-sociation, in 187:3, t hree ended fatalh•, while fifty-ont· 
in al l terminated in fa. ilurc; of many more t he termination w;tsdoubtful; und 
only fifcy-i::;ix were known to ha,·e remained well a year or more after their 
discharge from hospital. Another cau~e of failure, which equally a ttCcts 
ever)' form of operation, is strongly in:;bted upon by Birkett, thou.rrh denied 
by " rood i th is is the existence of relaxation nml elonA"ation of the me::-eu
t€ry, which will, when present, tend to allow the reproduction of the rupture 
in the i::nme or another part. 

Hence it would appear that the most f.worable view to be taken of any 
operation which has been as yet proposed for the nu.lical cure of hernia, is 
that while not nccm:sarily followed by grave consequences, it i5 not unat
tended with risk, and by no means certain to effect the object designed; and 
that, in consideration of the safe and really ~atisfactory mean ~ of pa1liation 
affOr<led by the use of a t russ, the radical treatment. must be looked upon as 
at be:i.t an operation of complaisance or exped iency. The most farnrable 
cases for operation are probably those of hernia into the vaginal process or 
its funicular portion, the so-called congenita l or infantile cases; for, as 
remarked by Birkett, it is almost excl usively in the~e case::; that a natural 
tendency to spontatH:!OUS cure has beeu observed. The operation is doubt
les:s just ifiable in exceptional instances, as when it is fouml impo.:::sible to 
maintain reduction by means of a tru:IB, or when the occupation of the pa
tient or other cam•es render the inconvenience of wearing a. tru&; more than 
ordinarily burdensome; but, though occasional ly ju~tifiable, the operation 
is not, in any ca~e, one to be urged upon the patient, nor to be performed 
without his fully understanding the uncertainties and clangers of the pm
cedure; and, in the immense ruajority of cases, the surgeon will best consult 
both his own reputation and the good of his patient by dissuading from any 
but palliative t reatment. 

lRREDUCIBl~E HEHN JA. 

Various circumstances may tend to render a hernia irl'ed1tciblei thus in a. 
rupture of Jong stand ing, the neck of the sac, as was mentioned on n previous 
page, becomes constri cted and sma ller than its body, the shape of the hernia 
thus somet imes rendering it irred ucible, particularly if the case be one of 
omental hernia. in which the omentum is matted together in to a dense 
con ica l mass i again, a hern ia may become irred ucibl e from the formation 

~} ~l~~te.f;:~~i~c~~~·et~~~ i ~~~~':!c~;sb1~3d~~e( ~~t~,~·l~~~l~~ht~1~~~~~ ~:~,~~t~~=),cb~~ 
tween those Yiscera and the surrounding tissue. 

Sym~toms.-.1~ n irredu~iblc hern ia constantly tends to become larger, and 
cau13es 111co1wen1cncc by its bulk and weight-the latter giving ri::.e to an 
unpleasant, dragging l'en:sat ion, with perhaps torm ina, and cli:;turbance of 
the digc:-;tivc functions i moreover, an irreducible hcmia i~ coustantl v exposed 
to the risk of becoming inflamed, obstructed, or st rangulated. · 

Tr.eatment.- This s~10ul cl consist in preventing the further in crca::e of the 
herma. by the adaptation of' a. tru~ with a conc:tve pad, or, if the rupture be 
very larµ:e, a "bag trus:-i" or suspensory bandage. B. Cooper and other 
su rgeons have succeeded i11 some instances in converting :rn irreducible into 
a. reducib le heruia, by keeping the patient in bed and on low diet for six or 
eight weeks, ad ministering at the same time purgat ives, with perhaps mer
cu rial or antimonial preparntions, and applying ice, sorbcfacicnt unguents, 
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or rornprr~ .. ion, to th<' hC'rnial tumor. This plan could har<l1y be c·xpl·ctcd 
to HH'('CNl, unlet";-; in ca~C'~ of omen ta I hernia in which irrcduc:ibility \\:ls due 
~olc•I}' to the i<hape of th<' protruded ma~s; and thr trC'atment it~C'lf is so 
tC'diou~ and annoying that fow patients can be found who are willin~ to $lib· 
rniL to it. EJa...,tic pl'Ci'-SUl'C', applied by means of an ludiu-rnbber bnndnge 
or ha;.r. has proved SUCl'C:-<~fo l in the hands of' l\Iai::onnem·c, Collini::. wr:irren, 
ancl other !ittl'geons. Velp("au, Bouchut, Guerin, and Panconst, of th ii:; city, 

;·::I,:~.~~~:~
0

:~~:e~~:~~~~fr~~;}~~;1l~7iJ;.~~r~~i~g~~t,;:~~;;.;:J~:~::t~:~:~,:· ~i:~0[ 
in:;inuatcd beneath the source of tonf':triction, and then diYiding the latter 
with a cun·ed bistoury pa~:;:ed along the groove and nrnde to cut with a 
gent IC' rocking motion; nn ingenious instrument for th<' !<nme purpose (Figs. 
-l29, 430) ha~ been devised by Dr. R. \\r. Johnson, of Baltimore. It is 

Fw.429. 

PIO. 410. 

Johnson'sprobc-knifc,withconc:calcdblade,forsubcutancousherniotomy 

evident from what wns ~aid concerning the ch:,·clopment of the hernial sac, 
thnt in any case of long standing-and :suC'h only arc as a rule permanently 
irred ucible-it would be nece:ssary to di,·ide the neck of the sac itself (which 
would materially increase the clanger of the operation), and that even then 
reduction could not be effected if adhesions existed between the sac aud its 
contents. H ence the cases must be very few in number in which a prudent 
surgeon would feel justified in resorting to this procedure. 

INFI~AJ\TED HERNIA. 

Inflammation may attack a previously irreducible heruia, or 1n<\y itself 
be the cause of irreducibility. 

Symptoms.-Th(·se are c::sentially those of locnl, or in some eases of gen· 
eral, 1writonitis, with con~tipatioo, but uot complC'tc ob~truction, and occn· 
sionally vomiting, but not of a fecal eharaC'te r. Thr tumor is less tense than 
that of ::;trangu1ated hemia, :rncl the protrusion is le~ closely embraced by 
the edges of the opening through whieh it has pas..;;.ed. The inflammation 
may originate in the hernia, from the pressme of an unsuitable trus~ or from 
some other local cause, or mn.y be secondary to an inflamed state of the ali· 
mcntary canal. As the re::;ult of inflammntion, adhesions nre apt to form 
bctwe<'n the contents and sac of the hernia, rendering it permanently irre· 
ducible. 

Treatment.-Thc patient ::hould be put to bed, and, if his Rtrength per· 
ruit, u. few lccche:; may hP npplied over the hernia] tumor. Opium may be 
pretty frc·cly g iYen, in do!<CS imited to the age {lf tho patient, and if ther? be 
any tendency to general peritonitiR, the anodyne lll:l}' be properly combmed 
with Ctl lomel. 'fhe applie:ttion of an icc-bng, the skin being protected by 
the interposition of HannC'I, "ill often prove of thC' greatest service. The 
admini.::tration of cathartics should be strictly prohibited, but the action of 
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the bowels may be ~olicited by simple euemata. The diet should be mod
erate in amount and unirritatiug in quality. 

Littre and Birkett have described a variety of inflamc1l hernia in which 
a limited pottion of the wall of the bowel becomes adherent to a small .hernial 
sac, inflammation extending to the neighboring vi~cera, and thus ultunately 
inducing intestinal ob.:)truction and death . 

On~TRlTC'TED OR lNCARCERATF.T> IlERXt.A. 

A hernia is said to be in,cm·cerated when the portion of bowel which it 
contains bccome:'3 obstructed by the accumulation of ga~, or of solid or liquid 
fecal nrn.ttcr-a. condition which was formerly ~uppo::ed to he the cau~e of 
obstruction in Cll!SCS of strangulated hernia. ThiJ.; condition is chiefly met 
with in old pcrsolls with chronically irreducible hcrn im, and may be due to 
the impaction of a mass of cherry-stones or similar substances in the pro
truded gut. 

Symptoms.-The symptoms are those of intestinal obstruction-moderate 
constipation, nausea, eructation, and perhaps vomiting-without any of the 
acute distress which accompanies strangulation i the tumor is painful and 
flatulent, but not particularly tense, and its gaseous and liquid contents may 
be sometimes pressed into the neighboring portions of the bowel by cautious 
manipulation, when solid masses of foces may perhap:; be recognized by the 
touch. 

Treatment.-This consists in the administration of purgath·e enema.ta, 
thrown up as far as po~sible by menus of an O'Be>irne's tube, ~o as to promote 
the natural peristaltic action of the bowels, opium being at the same time 
given in moderate quantities by the mouth. Ice may be applied to the tumor 
for a short time, the patient being kept in bed i and a cautious trial of the 
ta.cis (as will be pre:;ently described) may then be made, so as to at least par
tially empty the protruded bowel of its contents. 'Vhcn this has been ac
complished (bui not before), a cathartic may be g iven by the mouth. Should 
it be found that by th is means the incarceration cannot be overcome, owing 
to the contracted state of the neck of the sac, it may be necessary to resort 
to herniolo1ny

1 
either by the subcutaneous operation described in speak ing of 

irreducible hernia, or by one or other of the methods ordinarily employed 
in cases of strangulation. It should never be forgotten, however, that incar· 
cerated, unlike slrangulrtlrd, hernia is C:.'isentially a chronic affoct ion, and the 
su rgeon should bew::u-c of com·crting it into one which is acute by a prema
ture re~ort to the knife. 

8TR.\NGULATED HEH.NI.\, 

A hernia i~ ::aid to be slrang1drtted, when it is so con:-itrif'tC'fl thnt its cir-

~~1t~};~r';;r~~1~::d~~{i~ti~Ku~1~~~~1~~~l~:i~~~~:,r~~;~1~ft~~~ ~~~-~1~~~;;~~~~~)·l~~l~~~e1~e~ 
lievcd. If the ca~c be one of cntcrncele1 the function of the gfrangulatecl por
tion of the intestine ceases, and obstruction of the bowel neees::;arily en;;;ues; 
but if the omen tum or vermiform appendix. alone be involved, though there 
will be con~tipation, it ma.y not be complete. 

Causes of Strangulation.-In some ca~es, the occurrence of strangulation 
is preceded for several hours by a feeling of relaxation ancl weakne::;s in the 
bowels, with pcrhap:' a tendency to <liarrhooa. Hence, Birkett believes, and 
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probably with rcason 1 that, in some instances at least, mechanical constric
tion i:0 not the sole cause of strangulation, which may be parti.ally due to a 
morbid action engendered in the ti::sues of the bowel it:iclt: Strnngulation 
u~ually results from the protrusion of an additional portion of the intestine 
into nn already existing and perhaps irreducible hernia, or from the descent 
of a hernia whi('h has been long re::;trained by a truss into a ~ac which ha~ 
l'l'tu:•hcd its ultimate stage of dc\•clopmemt, that of contraction (:<ec page 
7fl9 ); oc:"aF-ionally however, a hernia becomes strangulated when first pro
trudecl-thil5 form of strangulation commonly occurring as the re:-,mll of 
violent effort in young persons, and running a more aciite course than that 
which occurs in large hC>rni::e of long standing. Finally, a hernia wh ich is 
nt firi:;t merely ob;-;truct.cd or incarcerated, may eventual ly become strangulated 
by the gradual arrest of its venous circulation. 

Mechanism of Strangulation.-Thc occurrence of strangulation wa:-; for
merly attributed to spasm of the walls of the opening through which the 
heroin. descends; m.;, however, the tissues which surround the neek of the 
hernial sac arc in most instance::; fibrous or tenclinou~, the occu1Teucc of 
spasm must be considered at least doubtfu l, though the contractile fibres 
which arc snid to have been found in eases of long ii.landing (p. 78H ) might 
aid in cau~ing strangulation. The mechanism by which this condition is 
induced, in most casef;l, is as follows : a segment of bowel or portion of omen
tum is suddenly extruded, under the influence of some violent dfort, and 
being immediately comprc::-::;ed by the ~ides of the opening through which 

~t;=~li~~~~~i:~~~, i~1~~~v;~~:~~an·;:no::0i~,~~~n~~r?t~f~~F t~;;~:, 1~01~~!~~i~~~~~·ne~~ 
isting hernia becomes congested, swollen,and temporarily irreducib!C>; or the 
bame effect may be cau::ied by the accumulation o_f' gaseous or focal matter 
in the protruded bowel. Indeed, according to Los:<en, the chief cau:<e of 
strangulntion is the continued iwessurc of fecal matter into the protruded gut 
through its afferent end which rcmnins open, while the distul or efferent end 
is ti~htly closed. ' Vhatcver be the particular circumstances of the case, the 
contents of the hernial sac become congested, swollen, an<l a:>dcmntous, the 
disproportion in size between the protruded 
viscera and the orifice through which they J<'w. 4:'11 
lrnye escaped, becoming momentarily greater. 
The con~trict ion may be so tight as to deprive 
the strangu lated part of vitality in n very 
short time, gangrene th us sometimes occurring 
in acute cases in the course of a few hours; 
under other cir('umstances gangrene is pre
ceded by inflammation-and a patient with 
this chronic form of strangulation, may die of 
exhaw:"tiou and general peritonitis, without 
actual sphacelus hnving occurred. 

Seat of Constriction.-This may be-1, ex
ternal to the fine; 2, in the tissue of the sac 
itself; or 3, entirely within the sac. 

1. In cases of recent hernia, in which the Suiciure in the neck or 1hc sac, laid 
~ac has not passed beyond the period of fo r- open. (ER1cusF.N. ) 

mation (p. 789), strangu lation is commonly 
due solely to the compression exercised by the tissue::; external to the neck 
of the :me; this is usuall~' the cnse in small strangulated heruim which occur 
as the result of sudden efforts in young persons. 
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2. In a large number of instances, the neck of the sac itself' is the ~eat of 
constriction: this i::; the case ustutlh· when th(' hernia htt.~ cxbtcd for a con· 
sidcrahle time before the occurren-ce of ~trang:ulation. Occa,;ionally, the 
seat of con::;triction may he in the body of the hernial s1c, which may prc:"ent 
an how··glruis ~lwpe, due either to a eongcnital peculiarity (p. 814), or to the 
formation of a recent sac above an old one, the neck of whith has undergone 
contraction. 

3. In some rare cases, the seat of constriction is entirely within the hernial 
sac, bcin~ due to the presence of' bands of organized lymph; or t"trangu latiou 
may result from u. knuckle of intestine being caught in a rent or pocket of 
omentum, iu cases in which both are io\'olved in the hernia. 

Structural Changes resulting from Strangulation.-ThesC' arc fir:-:t mani
fested in the contents of the hernia itse lf, and 8Ub:;cqucntly in itl'!i sac and 
other covcrincr:;, and in the contents of the abdominal r~wity. 

1. (1/w11ye.t'i11 ('01ttenfs of .Fiernia.-Thc first cffbct of strangu lat ion i8 to 
produce congesliou of the strangulated part, followed more or lcjo:s qu ickly by 
inflammation and gangrene. In ca$eS of acute strangulation, the botl'(:[ may 
prc::;cnt a dbstinct groove at the part co1Te$ponding to the :-cat of constric
tion, and ulceration and perforation may take place at thh; point. The con
getited portion of inte1'tinc i:; swollen, of a. 11 leathery" com•i:;t<.>ncy, dark-red 

or browni~h-purplc in color, and often 
1"10. 4:)2. dotted with C<:chymo:-:ejo:. In the ~t:1ge 

of inflammation, patche:; of' lymph may 
be ob:;erYC'd on the pcritonenl H1rface 
of the bowel, and the part feel sticky 
to the touch . As gangrene approaches, 
the serous covering of the inte::-tiue 
lo:-es its natural lujo:trc, the gut becomes 

0 soft and doughy, th<' color is n grayish
blac:k, and the various layers of the 
bowel become readily :separable from 
earh other; ultimatrly the part gives 
way, and focal extravasation occurs, 
resulting either in clC'ath or in the for
mation ofa focal fh;tula. Fortunatelv, 

:~d~:~~~;,;~~;:~:;;f.:~:~:3~g:z~!~::~~}~ ~:~?;·0ui:.~~i11'~:·~t~~~~c1°~~~"~ic1:~ 1~fi~t: 
e, the lowerpor1i1.m, comparatively empty, flaccid, gut to the nCck of the i:;ac, SO that the 
and pale. (L•::.ToN.) contents of the bowel do not enter the 

peritoneal cavity. The omentwn, in 
the :;ta~c of congestion, presents a good deal of venous cll~orµ:cment, assum ing 
a reddish hue when inflamed, and becoming purple or grayish-yellow when 
gan~rene supervene~. The fluid of the hernial sic i:s u~ually increased in 
quantity, and a!"sumes a reddish-brown color from the transu&1tion of blood, 
becom.ing cloudy, ?ark, a~d fetid, upon the occur~·ence of gangrene. He111or
thage rnto the jo:ac is occas1oually met with, and, ~ttll more rarely, suppumtion 
tnkes pince, probably as the result of injury inflicted bv the prolonged em-
ployment of the taxis. v 

2. ('lurnyes in Sew mid Coverings of Hernia.-The sac and it."' external 
covering:; bec?mc inflamed, i~ the strangulation be not rnlieved, the skin 
over the hernia l tumor becommg, on the approach of gangrene, of a rcdd ish
purplc hue, t~ 1~der! doughy, and ultimately emphysematous, from the occur
rence of mort1hcat10n or the escape of gas from t he u lcerated bowel ; finally, 
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if tlw ('a."(' he kft to it:-:clf', slou)!hing will ensue, when the patient may pos
~ib\y rc<'o\'CI' with a foca l fi:->tula. 

£ ('hrwycs in .Jbdo111i11rtl (ht"ity.-Thc peritoneum alway~. probably, be
comls inflamed whl'n :-tra n~ulntion has pcr~il'tecl for a ny kn,[!th of time, the 
inflammation usually a~:"uming- a cliffu~ed charnc:tl' r , tlrnl hcing attended 
with the cffu:5 iou of c lolHly ,:;Crum, and the production of ill-formed lymph 
or pus. 

Symptoms of Strangulated Hernia.-The;-:e arc either local or con~litu 
tioual. 

1. L ocol Symptom.-;.-If the hernia hai;:; cxii:<te<l fo r ~0 111 <' time_>, it will be 
found, when strangulated , to be larger than usunl, and somewha t painful, 
and if it contain bowel, to be tcn:::e, r esisting, and l't:m i-c\ni;:.tic to thC' touch i 
au omcntal hC'm ia1 however, may be soft and dou~hy, though ~ tr:rngulatC'd; 
or ii', rn:i rare ly happens, a l'('C'Cnt hernia becomes btrangulnted behind an old 

~~~1ln~1'·~111t{1~'cjl~:.11~it~l~~~cl~~!i~~:l:~~~c~l1i~·r~~t~~~·b1l1~~iy ·~·11~1;;c \l~cnc~c;~;~~~~;~~11~~: t:~~ 
pulse on couµ- hing, lhc constri c:t ion prennting any frc~h dc=-C('llt of b~nrnl, 
and not allowing the ~hoc k of coughing to be transmitted to the hernial 
coutents-a f'a<:t which 5uµ-gcstcd to Luke an in gen ioms plan of determining 
the 8Cut of ;-:trangulation, h~· noting: the exact point at \vhid1 the impube 
cea.-.;c1l to he f'Plt. The hernia may continue to in('real'C in ~ize, after the 
occurrence ufstnrngu lation , fmm the effu,::;ion uf,.c:rum in to the ~nc; thi~ is 
particularly ohse r vcd in cases in which the taxis has been rept'atcdly, though 
fruitle;-:~ly, employed. On the approach of gan~ren e, t he hernial tumor, as 
already mentionNI, pre:-<ents the ordina ry 8ign:s uf inHammation, and, in ~ome 
instancc5, ~uppuration or 8ioug:hing mny ensue. 

2. ('omliltdiomd Symptomx.-These are referable to ob,'lfrudion <~(the i11le~
tine, and to sub:-cqucut i11jfoin11wlion of the sac and peritoneum. 

( 1.) The spuptoni:s of intestinal obstruction are essentia lly th<' same, what
ever may he t he cause of obstruct ion; they con:::i:st of gripin .~ pains about 
the umbilicu:;, a sense of constrict ion, with flatnlcncc, t,\'lllp:rniteg, tcnc~mtt8, 
cou=-t ipa t ion1 nausC'a 1 ~uJ<l vomiLing-. There may he one or lwo pa:-:1'agrs from 
the lower bowel after the cstabli;-:hmcnt of' st rang ulation , and, if the hernia 
be altogether onieutal, there mn.y not be at any time com plete con:;ti patiou. 
The re is also a. val'ialion in the degree to whicli vomiting- is present; in 
::'Om c t·a~C':i Nll' I ~· and profuse, in nther ca~es there ma~· he merely slight 
nau,.;ra, as long a~ the patien t i=- <1u ict, though even in thC',.;(' in~tanres \'Olll
iting may be induce(! by the administration of li qu id~. The matter C'jcctccl 
conl'i:sts at tir:-<t of the content:-; of the .stomach, next of the ~m;tric fluid:-', 

:Oi1~~~:n~i~ll~c\~~b~'i~~t~~~~J~e~lilf~d:1;~~1~1 ~~ic~:~~~e~~1:.he tt~~~n~l!t~;1~\t~~~t~1~;~: 
exhau.:-ted, and part1cularly 1f uprnm ha::: been freely gl\"cn, the wumtmg 
may ::ubciidc; the su rgcun should not, howenr, be deceived by thi~ delusive 
calm, which i:; really indicat ive of a mo::t dangerous condit ion; the pulse 
now becomes foeble, "t he surface cold, and th e extremities i;hr ivellc>d, while 

~~~ll~Oil~~~~~~:~~g=~~:l~e: ~l~j~~~~~~dh=~~' tl~:~~~~~·e~1~(t:~~l~j~~tio1~1~:~;,l ar;:~ 
reduction to be readil y accompli:-hed. 

(:l.) The 8ymptornb of JJei'ilonitis, when this cond ition is fully developed, 
are commonly well rnnrked. Often, h owever, there nrc but little pain aud 
tendern e~s, ai1cl but for the peculiar small and wiry pulse, and anxious 
couutemrncc, the existence of pe ritoneal inflammation might not be recog
nized. Llpon the occunence of g:rngrcne, the patien t falls into a state of 
collapse: the pain suddenly ceases, the skin is co ld and bathed in a. clammy 
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sweat, the pul:-;e b weak and running, ~omctimC'.-< intermitting, and death 
may be preceded by :slight delirium . The period at which the inflammatory 
symptoms occur is a m:tttcr of some importance. In a ('a!'e of acute stran
gulation (page 7H7), :<uch a,; is met with in youn_g- per:-on:') as the re~ult of 
violt'nt exertion, inflammation sets in early, aud may terminate in fatal 
ga1wrene in the cour:-:e of a few hours; while, if the !'trangulation be of a 
mor: cl11·onic character, the symptoms of' ob.:ilruction may last for ~cveral 
days before the occurrence of any scr.iou~. i~1finmm~tor)_' chan~e:.;i; heoce, 
while in the former case an early operat1011 is imperative, 111 the lattC'r more 
time may be properly ~pent in a trial of other measures. 

Diagnosis ofStrangulation.-A sli'angulated may usually be distinguished 
from flll incareeratecl hernia by noting the absenrc of impulse on coughing, 
the per:-;istent vomiting nnd stercoraceous charncter of the matters ejectrd, 
and, in an acute case, the sudden onset of the :symptoms. From :rn inflrtmed 
hernia, or from general peritoniti.'1 eoexi..'iting with an irreclucible hernia, it may 
be distinguished by observing the character of the vomit and the complete
ness of the con::tipation. In a case of merely coincident peritonitis, more
over, the point of greate5t tenderness may be at a distance from the hernial 
sac. The vomiting of pregnancy, if the patient have an irreducible hernia, 
may ~imulnte strangulation, but may be distingu i::;hcd by observing the 
nature of the matter ejected (which is never stercoraceou~), and the absence 
of complete constipation. The coexistence of an irreducible hernia with 
inle.~tinrtlob.'itruction from another cause, may' deceive the most skilful sur
geon, the cxi:;:.tence of an impulse on coughing being, in such a cai::.e, prob
ably the only symptom to distinguish it from one of !';trangulation. If there 
be two OI' 111ore hemile, one only of which is strangulated, it will probably be 
found that there is most tern-ion and tenderne:::s about the neck of that which 
is the scat of con~triction. Certain tumor.~, as for instance an inflamed lym
phatic gland, occurring in one of the common localities of hernia in Con
nection with the rational symptoms of strangulation 1 may closely simulate 
the latter condition, and the true state of the cn:-;e may he on ly revealNl by 
makin~ an cxplorntory incision. Injfmnmation o.f an uiule1Jcend"ed testicle ma.J 
be di::it.ingui:;hcd from strangulated hernia1 by ob:::crviug the ab:seucc of the 
g land from the cone:sponding side of the srrotum. 

Prognosis.-In cases of acute strangulation (page 797), the prognosis 
is extremely gr:we, ulceration and gangrene sometimes occurring in the 
course of a few hours. In chronic strangulation, there is lc~s immediate 
danger, though the affection is always one of a very serious character. It 
is difficult to estimate properly the death-rate of strangulated hernia, from 
the fact that the operation, ,\·hich, in many, if not most, ca~es affords the 
only chance of life, is unfortunately too often po~tponed until death is in
evitable under any circumstances. I cannot subscribe to the dogma, which 
has been recently promulgated by high authority both at home and abroad, 
that surgeons generally are too prone to operate in cases of strangulated 
hernia. J a.m well convinced, on the contrary (and in this view I am sus
tained by the almost unanimous testimony of hospital surgeons of large ex
perience), that lives are constantly sacrificed by the hesitancy which many 
medical men feel in resorting to herniotomy; and yet this is an operation 
which, like tracheotomy, every physicia11

1 
as well as every .mrgeon, !"hould 

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 
an nually be saved, were the profossion, as well as the public, more aware of 
the dangers attending a strangulated hernia, and of the responsibility which 
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attaches to him who undertakes its treatment. This much is certain: that 
e\•cry strangulated hernia, if not relieved in a variable, but always brief 
period, will almost inevitably cause the death of the patient; and fhat, if~ 
moderate ftJl(l cautious employment of the taxis does not afford relief, the 
sole hope of' ~afoty lies in the use of the knife-the operation, moreover, not, 
as a rule, adding anything to the danger of the case, though, from hein(J' post
poned until too late, it unfortunately often fails to save life. Birkeft esti
mntC'S the proportion of patients lost by delay as being two-thirds of those who 
die after the operntion, and judiciously advises that the surgeon should not 
feel himself ju:".tificd in leaving, for any length of time, a case of strangu· 
luted hernia, until the con~triction has been, in one way or another, rel ieved . 

Even in a case in which the diagnosis is not quite clear, an exploratory 
incision mny be highly proper, aud the oft·repeated rule," when in doubt, 
operate/' is unqueslioriably founded on sound surgical principles. 

Treatment of Strangulated Hernia.-The two principal methods em· 
ployed in the treatment of strangulated hernia arc the lax-is and herniotomy. 
There arc, be:-;idcs, certain auxiliary measures, which are employed either 
before resorting to, or in conucctiou with, the taxis. It is of the utmost im· 
portance, in regard to treatment, that the surgeon should clistiJ1guish be· 
tween the two conditions which have been referred to as acute nnd chronic 
strnngulation. 

lu the acute form (which, it may be repeated, usually occurs in young 
pcr:-:ons, often as the result of sudden and violent exertion, the hernia itself 
being commonly of small size) but little time is allowed for the employment 
of expectant treatment; and if the intensity of the constitutio11nl dii-turb· 
ance, the restle~sne~s and anxiety of the patient, and the constant vomiting, 
with pain and other evidences of threatening inflammation, show the case 
to be one of this clas~, the ~urgeon should resort at once to the taxis, aided 
by the induction of complete amcsthesia, with tbe understanding that, if a 
moderate trial of this method prove unavailing, herniotomy is to be imme· 
clintcly proceeded with . H: on the other hand, the case be one of chronic strangulation (which is 
usually met with in old persons who have long been ruptured, in wh ich the 
hernia is comparatively large, and in which the symptoms arc at first simply 
those of obstruction), the necessity for immediate action is J es.~ urgent. If 
no vomiting have occurred, or if merely the contents of the stomach have 
been rejected without there having been auy regurgitation from the bowels, 
it may e\·cn be proper to postpone the taxis, and try the effect of rest, posi· 
tion, and cold, with the internal administration of opium. The pntient may 
be placed in bed, with the hips eJe,·ated and the knees flexed, the scrotum 
(in a case of scrotal hernia.) being well suppol"te<I, and an ice-bag, guarded 
by flannel, applied over the neck of the sac and ndjacent parts. The lower 
bowel may be emptied by the use of an enema, and a full dose of opium or 
morphia ~iycn by the mouth (or by the rectum if there be 1~uch nausea), 
the room being then darkened and the patient left to :::Jeep. Upon the sur· 
gcon's return, after an intenal of four, six:, or eight hours, according to the 
greater or less urgency of the case, he will often find that reduction either 
has been spontaneously accomplished, or is readily effected by slight. manip· 
ulation. lt is impossible to lay down any positive rule as to the length of 
time during which this expectant mode of treatment may be properly em· 
ployed, hut probably twenty.four hours may be given as an extreme limit; 

~~tti~~tc~~~o~:;(fh~~ r,~~!~~,g~1iy b~~~t~~ti~~~~,~~~y~~~~;l~'f; t~~~0~!\(~~]"1.'l~i: ~t: 
surgeon should at once proceed to the operation. 

51 
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The above remarh are based upon the supposition that the surgeon has 
had the opportunity of directing the treatment of the caF-C from the \·cry be
ginning. lt unfortunately happens:, however, that1 in many instance~. pre
cious time is wn.stcd on account of the ignornucc or obstinacy of the patient1 

or still worse, that his condition hns been greatly aggra\'ated hy i11-jurlgcd 
and perhaps violent efforts at reduction by himself or other~. The surg-con 
is ofi<'n not called to the case until ulceration or gangrene of' the ~ut i:s im
pending, if, indeed, it has not already occurred. Under such circumstance~, 
an operation is, of course, the only treatment a<lmi~~ible. In any case, if 
the matters vomited be colored with bile, show ing that intestinal regurgita
tion has begun, nnd still more if tl1e vomit ing be stcrcorareous, no time 
should be lost in relieving the constriction, and if the taxis have been al
ready fairly tried by another practitioner, it may, under these circumstances, 
be even proper to operate without its repetition. As juRtly remarked by 
Birkett, "The vital importance of liberating the bowel from constr iction, at 
tbc earliest moment, cannot be overestimated. As upon the speedy accom
pli::hmcnt of this the salvation of life depcnch;, a little precipitate action 
may even be forgh·en, so hazardous is the position of a patient with the 
bowel strangulated. But what is the risk attending the operation of ex
posing the hernial ~ac, 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 leaving the bowel strangu
lated, it i~ harmless." 

TaE TAxrs.1 

This is the name given to the various manipulations by which thcf':urgeon 
endeavors to effect the reduction of a hernia without resorting to nny cutting 
operation . The ordinary nnd commonly the best mode of applying the 

~~1~b~~1 t~!~1l:~;:8,~·i ~~hbo11~ t~~i;ts1~~~1?Ne1~1~:~~ll~~:~;~ sl:~~hl1t~l~~[~~~\', ~11~e ti;~i;i~~ 
aclduc:ted and Hexed (so as to relax the abdommal mu~cles), and the bladder 
aml rectum emptied, the su rgeon fixes the orifice anrl neck of the hern ial 
sa.c, by SU lTOtmding the corresponding part of the tumor with the thumb 
and fingers of the left hand, while with the palm and fingers of the right 
he gently compres~es the body of the tumor, f':O as, if po~sible, to emptv it 
of some of its ga~cous or fluid contents. Thea drawing down the tumOr a 
little, :;:o as to dislodge the hernia from the constr icting neck of its Eac, and 
draw down the mesentery, which 1 as pointed out by Berger, act::; as a conical 
plug in ~mpcding rcduetio~, he attempts, by a combination of gentle knead
~ug, rollmg, an~ comp~ef':smg n~ovements, to retu~n the protruding vi~cera 
into the abdommal eaY1ty, the line of pressure strictly corresponding to that 
by which the hernia came down, and that portion of the hernial contents 
being first replaced which last descended. The succef:s of the manipulation 
i::; ma_dc appar~nt. by the cl_isappe~rance of the tumor with the peculiar 
gurglrng and slipprng i::ensat1on which has been already referred to as char
acteriz ing the reduction of a hernia (p. 791). 

'!~he ~Mde o~ applying the ~nxis above described may be advantageously 
varied 111 certam cases; thus, 1f the seat of constriction be not hidden by 
the thic~ne~s of the supe_rincumb~nt fa.t, t_he surgeon may attempt to dilate 
the hernrn l aperture, by mtroducmg the tip of the finger or the finger-nail 
and drawing the edge of the ring to one side, while pressure on the tumo1: 
is maintained with the other hand. This plan, the suggestion of which is 

1 From the Greek •6;1r;, from ;-Ucrat.1, I nrrnnge or put in order. 



ADJUYANTS TO TIIE TAXIS. 803 

attributc>d to &utin, is chiefly applicable in cases of femoral hernia, and 
should only be tried in cases of quite recent strangulation, for if tbe con· 
strictcd bowel were already softened by iutlammatory changes, the pre:::sure 
of the finger might po:.:~ibly lead to serious consequences; a oomewhnt similar 
manreune has recently been recommended by P. C. Rmyly, of Dublin i and 
II. R. ~\.Jlen, of Ran Francisco, has devised a special instrument for effecting 
the 5ame purpo~e. Jn some tnses, in which the ordinary taxis fails, taxis 

::~~{1 ~~ci·;,r~~~~~1~1 ~:~t~~11~~e:;;~rn;~~~ i~n c~n~~~~i~~ I ~r~-~,~~i~nt,I~~, 1!?1:et\1=~~~~:~~t;~: 
rest on the bed, thus bringing the force of gravity to aid the manipulations 
of the surgeon. The same end may be sometimes attained with less dis· 
comfort to the patient by simply elevating the pelvis, and practising !-ilow 
and grntlc frictions of the abdomen, in a direction from below upwards, so 
as to encourage the recession of the viscera from the seat of constriction. 
Again, success may be occasiona1ly attained by causing the patient to lie on 
one or other side in a semi-prone position (as advised by Gay, of' Buffhlo)i 
by placing him on his elbows and knees, or by directing him to stnnd erect, 
or to Jenn forwards over the back of a chair. In a case admitting of pro· 
crnsti1rntion, any or all of these plans may be tried before resorting to se\'ercr 
memmres. A curious case is recorded by Froumtillcr, in which reduction 
of' an umbilical hernia was effected by the application of' an exhausted 
cupping-glnss; the sac and O\·erlying tissues rose into the ~Jm;:. to fill the 
vacuum, and the strangulated gut instantly slipped back into the cavity 
of the abdomen. A similar plan is recommended by Dr. 'Vashington, of 
KaslH'ille. 

Dr. Hadden, of New York, records a case of inguinal hernia in which 
the taxis was aided by introducing the left hand through the rectum into 
the descending colon, and making traction upon the incarcerated bowel. 

The taxis should invariably be practhsed with the utmost caution and 
gentleness; forcible squeezing and pushing is not at all likely to be produc· 
tive of the slighter-;t benefit, while it will almost certainly, by incrcnsing the 
tendency to congestion, hinder reduction, and may not improbably lead to 
a serious and perhaps fatal termination. The lime during which the taxis 
may be emp loyed should not, as a. rule, exceed from a quarter to hnlf an 
hour on each occasion; if on its first trial it do not prove successful, and if 
the urgency of the case admit of delay, a trial should be given to opium, 
cold applications, etc., in the WRJ already describerl, the taxis being renewed 
after some homs' inten·al; if the second attempt also foil, herniotomy should 
ordinarily be at once resorted to. 

Adjuvants to the Taxis.-Of these the most valuable is unquestionably 
cmre.<(fheFia. Chloroform is preferred to ether by many surgeons, as being 
le~s likely to provoke vomiting; but as the fullest effect of' the :mresthetic 
agent is required, ether is probably safer, and will, I believe, be found quite 
s:i.tisfactory. Etherization should be pushed not only until the patient is 
U1scnr-;ible to pain, but until complete muscular relaxation is induced. l'ene
aection was formerly much employed in these cases, the bleeding being some
times carried ad deliquimn, but since the introduction of anmstl1etics is 
comparath·ely seldom resorted to; the same may be said of the use of the 
tobacro enemn, au unce1tain and dangerous remedy. The wm·m bath is often 
an efficient adjuvnnt to the taxis, and may be properly used in hospitals, or 
wherever there arc facilities for its employment, as a prel iminary to the 
taxis in acute cnse8. The patient may be kept in a bath of a temperature 
of about 05° Falll'., until some relaxation or faintness is induced, when he 
should be wrapped in blankets and immediately etherized. The taxis is then 
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employed, and, if this fail, herniotomy. The warm bath is less applicable 
in cases of chronic strangulation, in which it seems, sometimes, to increase 
the tcusion and bulk of the hernial tumor. The local application of cold, 
by means of the cther-spray1 or in the form of au ice-bag gual'ded by flannel, 
is often of great use in cnses admitting of some hours' delay, in coujunction 
with a position which insures relaxation of the abdominal walh~, and the 
internal administrntion of O]Jimn (see pnge 801). The hypodermic injection 
of afropia has been succe~sf'ully resorted to by a French surgeon, Dr. Hahn, 
and thnt of mo111hia. by Dr. Philippe. Plannt, of Nice, recommends the use 
of ergot, both internally and as a local application. Pressure by means of 
an elwstic bandage appCars to have been originally suggested by l\Juisou
neu\·e, and has been occasionally employed with advantage. Purgatires arc 
very commonly tnken by patients on their own responsibility, or by the 
prescription of non-professional advisers, but can exercise only an injurious 
influence. They may, as already mentioned, be of service in the treatment 
of incarcerated lumda, (p. 796), but should be strictly interdicted when actual 
strangulation exists. A purgatfre enema of castor oil and oil of turpentine, 
su~pended in gruel or soapsuds, may, however, be properly administered in 
a case of chronic strangulation, with a view of emptying the bowel below 
the seat of constriction, and thus, by lessening the di:::>teusion of the abdomen, 
facilitating the reduction of the hernia. Puncturing the hernia by means 
of a delicate trocar, 1 with or without the subsequent use of an "aspirator," 
so as to diminish the tension of the strangulated gut by withdrawing its 
gaseous and eveu its liquid contents, has been recommended by Dieuhlfoy, 
.E'onssagrive, Duplony, Au tun, Chauveau, and other surgeons. Unsuccessful 
cases have, however, been recorded by Doutrclepont, l\Iadelung, Fleury, 
Vcrneuil, and Panas, and there is reason to believe that the operation is not 
as free from risk as was at first supposed. I11jfotion of the bowel by the use 
of bellows has been successfully employed by Dr. Joy, of Tamworth, and 
other surgeons, the distension of the gut apparently producing a i•is a tcrgo 
which draws back the strangulated portion; and with a similar object Torres 
has oddly suggested the use of successive cncmata of bicarbonate of sodium 
and tartaric acid, so as to insure a free formation of gas within the intest ine. 

Management of the Case after Reduction.-The symptoms of strangula
tion commonly_disappear immediately or very soon after the accomplish
ment of reduction; all that is then necessary is to apply a compress and 
bandage to prevent tJ1e re-descent of the hernia, and to keep the patient in 
bed until any constitutional disturbance that may be present has subsided. 
If the bowels are not moved spontaneously in the course of two or three 
days, an opening enema may be administered. 

Persistence of. Symptoms after Reduction.-It occnsionally happens that, 
though the hermal tumor has disappeared under the use of the taxis, the 
symptoms of strangulation still continue: this may arise from the occur
rence of what is called reductioninrnaSB (on ly met with in inguinal hernia) i 
from the gut having been f.10 tightly constricted as to be more or lc~s com
pletely paralyzed, in which case gangrene will probably follow; from the 
existence of strangulation within the sac (as from the existence of intemal 
adhesions, or from a. knuckle of intestine being caught in a pocket of omcn
tum, in a. case of cntero-epiplocele) ; or from the coexistence of a second 
strangulated hernia in another locality. 

1 This mode of treatment was described by Peter Lowe, in the enrly part of the 
seventeenth century. 
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1. Rcduetion in .lJlass (en bloc).-This name is commonly applied to sev
eral ili:;;tinct pathological conditions. 

(1.) The whole hernia may be pushed back behind the abdominal walls, 
into a space formed by the separation of these from the parietal peritoneum; 
thi~ i~ a nry rare act:ident, according to Birkett, who believes that more 
frequently only the neck ancl mouth of the sac are detached from their ex
ternal connection:-;, the ~crotal tissues being pushed up with the body of the 
sac, which then lies partially within the inguinal canal. In either case, the 
stran~ulation is maintained by the neck of the hern ia l sac. 

(2.) The neck of the sac may gi,·e way under forcible pressure, the hernia 
as :t corn;;;cqueucc escaping into the subserous areolar tissue, where it forms a 
pouch for it.self between the peritoneum and the internal abdominal fascia. 

(3.) There ma.y be an hitra-parietrtl sac, or rather the sac may consist of 
two parts which are separated by a contracted portion; if the sent of 
strangulation be at the ventral orifice, the hernia. may be pushed from the 
outer into the inner or intra-parietal sac (which is situated in the a.bdominal 
wall), the tumor as a consequence di:mppearing, though the strangulation 
still continues. 

The occurrence of reduction in mass is not attended with the gurgling 
sound and sensation which is characteristic of the return of a hern ia from 
its sac into the cavity of the abdomen; and hence, if this sign should in any 
case be ab~cut, the surgeon would at once suspect that the accident in ques
tion had happened. If reduction in mass should have taken place before 
the surgeon is called to the case, he would be forced to rely mainly 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 observing that there 
was no fulness of the part such as would be caused by the sac remaining 
in silit, and that the inguinal canal and abdominal rings were unusually 
patulous. In the case of rupture of the neck of the sac, or of the existence 
of an intra-parietal sac, these signs would of course be absent. 

The treatment of red uction in mass consists in directing the patient to 
cough, so us if possible to cause the rn-descent of the hernia (when herni
otomy should be at once performed); or, if this fail, in making un explora
tory incision, exposing the abdominal ring, prolonging the wound if neces
sary into the ingu inal canal, laying open the sac of the hernia, and dividing 
the ncc-k of the sac or other source of constr iction. 

2. Paralysis of the Bowel.-This condition may be suspected if the symp
toms of strtl ngu lation continu e in spite of reduction attended with the char
acteri8lic gurgle, so often referred to. Under these circumstances, the sur
geon should wait for a few hours, for it may be that the con!o;trict ion, though 
sufficient to cause temporary paralysis of the gut, has not impaired its 
vitality, in which case the ,·omitiug will by degrees lose its stercoraccous 
charaCter, the tympanites sub.-;ide, and all the symptoms of stran~u l ation 
gradually di:5appear i to operate under such circumstancet1, would expose 
the patient to a totally unnecessary risk. If, however, the symptoms pe~
sist with unabated violence for seyeral hour:;, the best that can be done is 
to lay open the hernial sne and deal with the gangrenous io tcstine (if thi~ 
can he found) in the way which will be presently de::icribecl, or, as a last 
resort, to coyer the wound with a light poultice, in the hope that when the 
gut sloughs the patient may recover with a fecal fistula. 

3. Internal Stranqulation .-The symr:itoms in this case, if the hernia were 
inf'l'uina l mi(l'ht be "indistinrru ishabl e from those of reduction in mass; the 

~~~~:~~r 1 b~~~1~0 l~,\~1/1L!~,~~:~~,~~~;~·:~s o~~ t~~!t ~~d~~:i~~1u!.~11~~~anrf!:ca;~~a~~:~~~~ 
would consist in laying oprn the sac, and in searching for and removing the 
cause of constriction, di vie.ling bands of adhesion, and unravelling, as it were, 
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the omcntum, by the folds of which the st rangulat ion might probably be 
caused; if it should be found that the scat of constr iction wns not within 
reuch, t he case beiag one of internal strangu lation aad the existence of the 
hernia a. mere coin ciden ce, the surgeon would, in my opinion, be justified in 
extend ing the incision upwards into the n.bdominal wall, so as to allow a 
carefu l exploration of the ndjacent intest ine; by such a. proceeding, Bryant 
was enabled to discover and divide a. fibrous ban<l which produced in ternal 
strangulation, and thus saved his patient's life. A similar operation in rny 
own hands was effective in relieving the strangu lation, thoug h the patient 
ultimately died from peritonitis. 

4. Coexistence of another Hernia.-If a second hernia should ex ist in a 
state of strangulation (which could be ascertaiuecl by a carefu l examination 
of the various parts in which hern ire may occur), it should of course be at 
once reduced by the taxis, or, if necessary, by herniotomy. 

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 used has been very g reat ; it must not be forgotten, however, that 
a portion of bowel which has been strangulated for twenty-fom hours or 
longer, is very much softened 1 and will g ive way under much slighter pres
sure than in its normal condition. The signs by which the occurrence of 
th is accident may be recognized are sufficiently obvious; the hernia disap
pears, but without the characteristic gurgle which is perceived when reduc
tion is properly accomplished, nn<l the development of intense abdominal 
pain, with hiccough and col lapse, indicates the occu rrence of feca l cxtraxa
sation into the peritoneal sac. Death is inevitable, unless, as rnrely hap
pens, adhesions should have previously shut off the part from the general 
cavity of the peritoneum 1 when recovery with a foca l fistula may possibly 
eusue. The only admissible treatment would consist in laying open the her
nial sac, so as to facilitate the latter termination. 

HERNfOTOMY OR KELOTOMY. 

There are two principal modes of operating for the relief of strangulated 
hernia, in one of which the hernia l sac is, aud in the other of which it is not, 
opened. The latter, which is sometimes known as Petit's operation, is pre
ferable in certain selected cases, and will be reforred to in its proper place. 
Instead of operating at the seat of hernia, it has been recommended to open 
the abdominal cavity at a neighboring point and endeavor to draw the stran
gulated gut backwards out of the hern ial sac. The in troduct ion of this mode 
of operating has been incorrect ly attr ibuted to Cheselden ; it has been, as far 
as I know, resorted to ( intentiona1ly) in but two cases\ by Annandale, and 
both of those cases terminated fatally. 

Herniotomy Opening the Sac.-The ordinary operation, in which the 
sac is opened, is t hus performed. The patient is thoroughly anresthetizecl, 
his bladder and rectum emptied, and the hair removed from the scat of ope
ration. The s~1rgeon makcs. l~is first .incision, from two to four iuches long, 
through the sk ill and superficial fascia over the neck of the sac, either by 
transfixing a fold of in tegument and cutting from without inwards, or, 
which I prefer, by simply cutting down as if fo r the removal of a tumor. 

~~1~r8~1J~~e~~~~~~~~~~~1~/l~~s~!~e~~\~~~ ;~~~~!~, ~~od~~~~c~1~~~~~.S~)~, J~ic~i1~~t~-! 
duce a grooved director, upon which it is then to be slit up i any artery that 

1 Two cnses arc, however, known in which lapnrotomy wns employed in the trent. 
ment of unrecogn ized obturator hernhl .. 
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bleed~ should be nt once secured. 'Yhen the sac is reached, it is in the 
same way picked up (at its anterior nnd lower part) with delicate forceps 
or a tenaculum, notched by a light touch of the knife laid ffatwise and 
!hen :;li.t up_ upon a broad d~rector. The sac may be usually recognized by 
HS t('n.'1011, tki rounde'~· S~llll·~ransl~?ent appearance, its fibrillous !Structure, 
an<l the url>ore.o;cent d1stnbution of its vessel:;. A flow of ~erum commonly 
marks the openin~ of the :sac. The next step is to divide the source of con
Hricti<~n j t,11,is is etlb_ctc_d by _Passing th~ left fo refinger up to the neck of the 
~~~ ~~:~A~t~t~~~<l5J:~i~'Lu atJng the nail beneath the tense edge (drawing 

ly downwards, if neces- F10. 433. 
sary1 for the purpo::$e), 
and then introducing flat-

wise, along the palmar '''''''' 
Slll'face of' the finger, a 
probe - pointed " hemia-
knifo" with 3 limited 
cutting edge (Fig. 4!3-1 ) ; 
by turning the edge for-
ward~, as soon as the 
blade has entered the 
str icture, the latter may 
be readily divided, an in-
cision of' from two to 
three lines being usually 
quite sufficient. If the 
st ridure will not admit 
the finger-nail, a grooved 
director must be substi-
tuted. A_s soon as the Herniotomy: searching for the seat of Stricture. (LISTON.} 

constriction is relieved, 
the surgeon exa miucs the coutents of the hern ia, dealing with bowel and 
omcntum accordiug to the condition in which each is found; if their state 
be sat isfactory , redu ction is cantiously eil'ected, the gut being fir:st re
turned, and the edges of the sac held in place so ns to a\'Oid the accident 
which has heen rcforrecl to as reduct ion iu mass. The finger should thrn 
be caut iously introduced into the abdominal cavity, to make su1·e thnt the 

F10. 434. 

conetriction has been removed, when the wound may be clo$ecl at its upper 
part with a fow stitches, and a compress and bandage applied. The lower 
part of' the wound shoul<l always be left open to secure free drainage, the 
sub.5equcnt dre::;.sings being varied according to the exigencies of each par
ticular case. 

The after-treatment con::.; ists in keeping the patient in bed, and under the 
influence of moderate doses of opium, liquid diet only being allowed for four 
or five clays. If the bowels are not mo,·ed spont:rneously, a simple enema 
mn.y be g iven after forty-eight hours1 and repeated when ?ecessary, but the 
adminiistrntiou of purgatives by the mouth should be avoided. 
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Treatment of Complications.-Various complications may nrise during 
the perform'ance of herniotomy or subsequently, the treatment of which 
must now be briefly considered. 

Treahnent of Inlestine.-If the bowel contained in a strangulated hcruia 
be merely congested, it should be gently returned into the abdominal cavity, in 
the way already directed . If it be inflamed, an<l present a distinct groorn or 
sulcu.'1 Correspoi1ding to the seat of constriction (see page 798), it i;;hould be 
left, after division of the stricture, at or near the orifice of the hernial sac, 
so that if, as is likely to happen, perforation ensue, the pnrt will be in the 
most favorable position for the formation of a fecal fistula. Bourguet, of 
Aix, advises thnt. the gut should be fixed at the level of the intcmnl wounrl 
by means of catgut sutures. The external wound should be lightl): dressed 
with oiled lint or a poultice. If the bowel be absolutely 9<019renous, it should 
be slit up and left in silt/; to return the gut in this condition would be to 
insure the occurrence of fecal extravasation, and the development ot' fatal 
peritonitis. Jn every case, the source of constriction should be freely 
divided. A wound of the intestine may be accidentally inflicted, either in 
opening the sac prematurely or in cli\·iding the stricture, if a grooved direc
tor be used instead of the finger-nail in th is part of the operation, the gut 
spreading over the groove 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 then keep it firmly pressed against the stricture, 
until the latter has been divided. To avoid the ri~k of wounding the gut, 
Richardson, of Dublin, has recommended a knife with a broad flange ttttached 
to its back, and projecting in front and on either side, thus sening the double 
purpose of knife and directorj somewhat similar instruments have been also 
employed, in the last century by Ledran, and more recently by Patterson, 
of Glasgow, and Allis, of this city. The treatment of wounded inte!!-tine has 
been already considered in another portion of the volume (sec page 380). 

Treat1nent o.f Omenlwn.-lf the omentum found in the hernial sac be but 
small in quantity, and unaltered in structure, though congested, it should 
be returned into the abdominal cadty. If thickened, and indurated, it 
should, ou the other hand, be left in the sac, as it is apt in this state to be
come inflamed, and its reduction would probably lead to the development 
of gcnernl peritonitis. If, in addition, the protruded omentum be deeply 
congested, it should, as a rule, be excised, and this should invarinbly be 
done if the omentum be inflamed or gangrenous. Exci~ion is effected by 
transfixing the base of the constricted omentum with a double ligature, 
tying it in two parts so as to avoid hemorrhage, and then cutting off the 
mass below the seat of ligation. Retraction of the ~tump is prevented by 
bringing the ligatures through the wound, and 6xing them on the abdominal 
wa.11 by means of adhesive strips; the external wound ma; be closed over 
the stump, except in the case of gangrene, when it should be left open and 
simply clre~sed with a light poultice. If an ovary be found in the sac, it 
may be dealt with in the same manner as the omentum. 

It is per!rnps scarcely necessary to say that before exci~ing any portion of 
ornentum, 1t should be thoroughly unravelled, nnd carefully examined, to 
make sure that no portion of gut .is entangled in its folds. Any cysts that 
may be found may be treated by simple puncture. 

Irreducibility after Opetalion.-lt sometimes happcm1 that, though the 
constrieti?n is relieved, tl~e hernia cannot be reduced; this is usually owing 
to t~1e e;~stcnce of adhesions bet~reen the protruded bowel and the inner 
surface of the sac, but may occns1onal ly be due to extreme di1Jte11sion of the 
intestine itse(f 

(!.) 7he Hanngement ~( Adhesions depends ch iefly on the state of the 
bowel; if this be in a condition to admit of its being returned into the ab-



IJERNIOTOMY WITHOUT OPENING THE SAC. 809 

dominal ca.vity, the adhesions should, as a rule, be gently sepn.rntPd with 
thC' finger or handle of' the knife, or, if neces5ary, cautiously di~~ected 
through. In some in:-:tances, howe\•er, the adhesions may be so broad and 
firm as to render it proper to leave the intestine unreduced. In case the 
bowel be ulcerated or gangrenous, the adhesions around the neck of' the sac 
should be scrupu lously respected, as upon them depends the pre\·ention of' 
fecal ext rarn~ation into the peritoneum. Bands of adhesion pn::::->ing between 
the ~nt or mcsentery and the omentum,should be carefully diddccl, as they 
may be the real source of constriction (pp. 7H8, 80.))j the operation must 
be done with great care, to avoid the risk of wounding the intestine. 

(2,) Di.8tension of the Bowel by an accumulation of gas, may impede re
duction, particu larly if the gut contain a large quantity of induratcd fecal 
matter as well. The treatment consists in making one or more punctures 
with n very lin e trocnr, as has been successfully done by Tatum, of London, 
and by several German surgeons. 

IIemol'rlwge.-It sometimes happens that, from an abnormal distribution 
of a vessel, or from other causes, ser ious arterial hemorrhage arises when 
the neck of' the hernial sac is divided. The treatment consists in enlarging 
the wound nnd securing both ends of the bleeding ve~sel. lf the proximity 
of' an artery be suspected, Erichsen advises that the edge of the hernia-knifo 
should be dulled by drawing it over the back of the sca lpel i it will then 
push the artery before it, though still sharp enough to relieve the strangu la
tion. Corley and Ilayes, both surgeons of Dublin, have devised special 
knives designed to avoid the risk of dividing an artery in this operation, 
but the instruments seem to me unnecessarily compl icated. 

Complications arising during the .Afler-Treatment.-The most important of 
these are the development of' peritonitis, which usually assumes a diffused 
clrnracter, and the formation of a fecal .fistula. For the treatment of these 
conditions, see pages 378 and 382. Sloughing of the hcmial sac is a rare 
occurrence, and one which is very apt to prove fatal; its treatment presents 
no features calling for special comment. 

Herniotomy without Opening the Sac (Petit's Operation).-This method 
was employed in the early part of' the last century by Petit, and has been 

f:~·!i~~~~,~~n~~~~~a~~t~~,,1!<~~~~ ~~eb~ ~~,;~;1~~d el~~ibJ'e ~)1;!~~~~h~1~~·g,~f1~~ 
the circumstances of the case allow a choice of' operations. It is attended 
with the obvious advantage of not involving the peritoneum, and of there
fore exposing to less risk of the occurrence of peritonitis; but, on the other 
hand, with the disadvantage of not alJowing the surgeon to determine by 
im:pection the condition of the protruded viscera, and of possibly permitting 
a continuance of str:mgulation by the occurrence of reduction in nrnss or 
by leaving internal ndhe::iions undivided, etc. It is of course only npplica
ble to those cases in which the seat of constriction is external to the sac 
(p. 797) ; but as this point cannot always be determined beforehand, this 
mode of operat ing shou ld be tried in every instance in which the <~ur~tiou 
of stro ngu lation and the urgenry of the symptoms do not contra-md1cate 
its employment. A safe rule is that given by Birkett-to try this lll<'thod 
in those cases and those on ly in which the taxis would be dcerned ju8tifiable. 

f1~1~t~~rb:~61~~i~1 ~tit~1 ~r1~:3u~1Ii1e~~~i~~~gtl~~~~~s~i;~~X:k1' 1~~~e~fu~ibfee~~;.~:~~ 
recently strangu lated ) the symptoms of strangulation st ill continue, it is 
eas_v to open the snc and complete the operation in the ordinary way. 

P etit's method is particularJy applicable in cases of' femoral and umbilical 
hernia , but shou ld be attempted in those of ingu inal hernia us well. It is 
especially desirable to avoid opening the sac in large heruire which have 
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been Jong irreducible, and in which strangulation is d ue to the protrusion 
of a fresh portion of gut. 

The statistics of this operation are very favorable, the mortality hcing, 
aceording to the figures given by Erichsen, but 23.5 pct· cent., as compared 
with a mortality of 47.7 per cent. after the ordinary operation. It mu:o.t be 
remcmber<'d, however, that Petit's method i.s only resorted to in !'elected cases. 

Guy's Modification of Petit's Jlethod consists in making a small opening 
near the neck of the sac, introducing the finger to search for the ~eat of 
constriction, aud upon the finger a concealed bistoury, the point of which 
is ca1Hiously insinuated between the neck of the sac and the stricture; by 
then protruding the blade of the instrument, division is effected. This 
method will be again referred to in speak ing of femoral herain, to which it 
is chiefly applicable. 

CHAPTER XLI. 

SPECIAL IIERN I.LE. 

TnE following classification of the various forms of abdominal hernia, 
accordiug to their locality and anatomical peculiarities, is based upon that 
giYcn by Birkett, in his excellent monograph in I-Iolmes's 8ystcm of Sur
gery, but is modified and slightly extended, in the hope that it will thus be 
more readily understood by the student. 

CLASSIFICATIO~ OF IIER~LE. 

HERNLE JN TUE EPIGASTHIC REGION. 

~: ~~~~~;t~~~~rntic. 
J-IEUNI1'1'~ IN THE MESOGASTRIC REG ION. 

1. Ventral. [This form may nlso occur in other regions.] 
2. Umbilical. 
3. Lumbar. 

I-IERN I :E IN TIIE I -IYPOGASTRJC REGLON. 
I. Inguinal. 

l. Oblique. 

(l.) In the male. 

(2.) I nthefcmale. 

2. Direct. 
II. FemoralorCrural. 

III. Pelvic. 

Hernire of suddm de.ve.fopme.nt. (a.I Into the ,·agmal prO<'essof peritoneum. 
(b. In.to funicuTar port10n of \'aginal process. 
(c l nguino-c rural , etc. 

Hernire of gradual development. 
(a.) Inguino-scrotal. 
(b.) Encysted. 
(a.) Into the canal of Xuck. 
(b.) Inguino-labial. 

1. Anterior. Obturator. 

{

(!.) Pech>eal. 

2. Inferior. ~~: ~ ~~~~~~f.1. 
3. Posterior. Iscbiatic. 

The pathology and treatment of each of these forms of hernia are now to 
be brieily considered. 
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DuPHRAGM.\TIC HER:-.'rA. 

Tn this rare form of hernia, some of the abdominal \'i$cern protrude into 

~~:~t~~~~ft~CC~~~~J\?~ i1 ):~l~ Cu~:fc\~~~~Oell C~~~~ ra~f ~~l.\r11~.~~1~1:1a~~l:J~~.:~:ecl1~~~:: ~~g~ 
from con~cnital defect of dcYclopmeut, or, which i:; mo::t common, through 
a laceration or wound of the part. The affection is seldom rccog-nized dur· 
in~ lifo, the symptoms being necessarily of a very equivocal nature; even 
if' strangulation should occur, the diagnosis from other forms of intestinal 
ob!"truction cou ld rarely be made out, and the treatment, consequently, would 
be ch iefly expectant. 

EPIGASTRIC H1mN1A. 

In this variety of the diseaF-e, the protmsion occurs in or near the linea 
alba, between the cnsiform cartilage and the umbilicus. Heduction is u;:mnlly 
easy. The treatment consists in the application of a pad and elastic ban· 
clag-e. If' strangulation occur, and herniotomy be required, care must be 
taken to <livide the stricture by an incision made in the direction of' the long 
axis of the body, and exactly iu the median line, so as to avoid wounding 
the epigastric artery. This variety of rupture may be properly considered 
as a form of' Ventral hernia, though the latter term is here applied more par
ticularly to similar heruhu in the mesogastric region. 

VENTUAL lIERXIA. 

This may occur in the linea alba or line::e semilunares, or indeed in any 
part of the abdominal wall. It may result from rupture of the abdominal 
mu~cleF- ( p. 37.5), from wounds, or from stretching of' the fibrous ti!"sue in 
the median line--due to over-exertion, to distension from prc~nancy, etc., 
or to weakening of the part by the discharge of an abscess. The diagnosis 
can readily be made if the hernia be reducible, but under other cir_cum· 
stances the affection may be mistaken for a cold ab~eess, an enlarged lym· 
phatic g land , or a cystic or fa.tty tumor, from any of which, however, it may 
be distinguished by carefu l palpation and inquiry into the history of the 
case. The treatment conshsts in the appl ication of a suitable truss or bandage. 
Strnnguhttion rarely occurs in this form of hernia. For the radical cure of 
hern i ~L of the linea alba, Simon, of Heidelberr.r, fre:shcnc<l the Nl~cs of the 
opening, and united them by deep and superficial sutures, relie\'ing the ten· 
sion of the par~ by making incisions on either side. 

UMmLICAL HER~rA . 

(Exomphalos, Omphalocele, Ruptured Nai•el.) 
In this variety of hernia, the protrusion occurs through, or in close prox

imity to, the umbilical ring or navel. Occasiona11y congenital, it is more 
commonly acquired, appearing usually during the early months of infancy, 
but someiime not until adult life; it is probable, however, that in many, 
if not most

1 
of the latter cases, the umb!lical ring has been patulous since 

birth, or at least never firmly clo::icd. In congeoital caF-cs, the hernia has, 
it is said, been ~trangulated by the application of the ligature to the um· 
bil ieal eord. In infancy both sexes are equally liable to this form of hernia, 
but in adu lt li fo it is mufh more common in women, owing to the inHuence 
of pregnancy in dis.r~nding an.cl ~t retd1 ing the walls o~ the fen~alc abdomen. 
The ~ac of an umbd1cnl hernia 1s always of the aeqwred vanety (see page 
788). 
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Symptoms.-Io ·infancy, the hernia appears as a smooth, tense, rounded 
tumor, \':trying in size from that of a marble to that of a. small orange, 
easily reducible, and reappearing spontaneously when the child struggle:0; or 
cries. [u adult life, the 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 omentum, the latter being often indurated, hypertrophied, 
and adherent to the sac. The hernial tumor varies in shape in different 
cases, but most commonly tends to hang downwards in front of the abdo
men; in a remarkable case which was under my care some years ago, the 
tumor, when the patient was in a sitting posture, rested on the chair between 
her thighs. The coverings of an umbilical hernia arc in most ca:ses very 
thin (consisting merely of sk in , fascia, and sac), and are often closely con
nected together. The fascia sometimes presents perforations, through which 
a knuckle of intestine may protrude and become strnngultited . Umbilical 
hernia in the adult is usually irreducible, or at least not completely reduci
ble, often becomes incarcerated, and is not rarely subject to strangulation, 
this accident being comparatiqely infrequent in the case of children. In 
some instances, double and even triple umbilical herniro have been observed 
in the same individual. 

Treatment.-In infants, it is usually possible to effect a cure by the use, 
for some mouths, of a compress of cork or metal, held in place by means of 

~r5~,~~: ~>~:o~~~~~~gt~; fi~r ti:: ~':!ei~~~~~ ;b~r ~'~~!~1~nlb~~~i~1~b; 1~~eus~n~d~~~~J~ 
cation of a couple of broad-strips of adhesive plaster, as advised by Fergusson. 
The strips should be renewed from time to time as they become detached by 
washing. If the umbilical aperture be very large, and particularly in the 
case of adults (if the hernia is reducible), the ring pad devised by J. Wood 
may be adv:rntageously employed. For irreducible umbilictll hernia, a con
cave pad or bag-truss, held in place by an elastic bandage, will afford the 
best means of retention. 

Radical Cure.-Val'ious operations for the radical cure of umbilical 
hernia have been suggested and practised by Dcsault, Barwell, Heath, Lee, 
and other surgeons, the method which has attained most favor being probably 
that recommended by J . 'Vood, of London. This operation consists in ap
proximating subcutaneously the tendinous margins of the aperture through 
which the protrnsion has occurred, by means of pins bent at a right angle, 
which arc introduced in opposite directions and then twisted together, or by 
menus of two or more wire sutures introduced with a curved needle, and 
secured over a superimposed roll of lint. The operation is more likely to 
succeed in children than in adults, but, even in them, is believed by :\Ir. 
'Vood to be of service, if not in obliterating, at least in diminishing the size 
of the hernial aperture, and thus facilitating subsequent retention with a 
truss. 

Herniotomy.-It is very important, in the operation for strangulated um
biliea~ hernia, to relieve the constriction without opening the sac, pnrticu
l~rly 1fthis be of large size-its implication in the wound being, under these 
ci rcumstances, npt to be followed by a fatal result; hence, as the coverings 

~!~~1~1~1 ~;~n ~hc7;e d~~;~:~~~ 1 
y Ti7?h~~.~~~ tlb~~~i~g~~·~ ,~~:0 d~~J:1r0a~~~d t'h~~!1 ~;:d! 

tense, an inci::;ion two or three inches long is to be made over the neck of the 
tumor at the upper part, and usually in the median line; the skin and fascia 
being divided, the finger-nail or director is slipped under the margin of the 



LUMBAR AND INGUIYAL I!ERN!A. 813 

ring, which is then nicked in an upward direction. If the symptoms of 
stran~ulation pen;ist, the hernial sac must be opened, and any internal source 
of cun!'lrictiun divided. The omentum, if closely adherent to the inner sur
face 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 
con~kb in the application of a broad compress and bandage, and (if the ~ac 
ha,·e been opened) in the adoption of means to combat the pcrilouitiR which 
may be expected to fol1ow. 

Fergusi'=on advises, instead of the median incision above dcecribcd 1 one at 
the side of the tumor's neck, as in Gay's method of operating for fornoral 
hernia (see page 827). Demarquay also recommends a small lateral inci
sion, on the left side of the sac, but forbids any subsequent attempt at reduc
tion , believing it safer to leave the parts in sit1( 1 and to rely solely upon the 
di,·ision of' the neck of the sac to relieve the strangulation. 

LUMBAR HERNIA . 

In this very rare form of hern ia, which appears to have been fir:::.t described 
by Petit, in 1783, the prot rnsion occurs in the loin , between the crc:-t of the 
ilium and the lust rib. In 9 of 29 cases collected by Braun, of ] lciclelherg, 
the hernia is sa id to have been of traumatic origi11 . Two were cases of 
double hernia, 12 occupied the left, and 7 the right, side, while the side 
affected in 8 cases was not noted. H erniotomy was required in hut one case 
(R~t\'aton's), in \\ hich it was successfuJ. Additional cases of lumbtll' hernia 
have been recently recorded by Gosselin and Currier. 

lNGUIN.AL HERNIA. 

This is the most common ,·ariety of rupture, inguinal constitu ting about 
two-thirds of the whole number of hernire obsen·ed in both sexes. In oblique 
inguinal hernia, the protruding 
viscern pass through both the in- FIG. 435. 
ternal and external nbdom inal 
rings, traversing thus the whole 
length of the ingu inal canal; in 
direct inguinal hernia, the vis
ccm pa~ii only through the ex
ternrd abdominal ring. The 
oblique rnricty is sometimes 
called external, because in it the 
neck of the hernial sac is placed 
to the outer ~icle of the internal 
epigastric artery, the direct in
guinal hernia receiving the name 
of internal, because in it the 
neck of the 8ac is to the inner 
i::ide of the same vessel. An ob
lique inguinal hernia, in which 
the protrusion is still within the Ini:uinal hernia: on the nght side oblique, on the left 
li mits of' the inguinal canal, is direct. a. The hernial sac. 6. The epigastric artery. 

called a bttbonocele, or nu incom-
plete or interJJtitial hernia; while one in which the protrusion. has passed t he 
external ring is called a complete hern ia, and when it occupies the scrotum, 
an oselu:ocele, or scrotal hernia. 
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I. OBI.lQlTE l::\Gl' IN .\.L IIERNIA IN TllE MAJ.Ho 

Of this we may recognize fh·e varieties, three of which nre S'!Uldenly de
veloped, a,; the rc ... ult , usually, of \'ioleut exertion, nncl in which a coug<.·nital 
defect allows the production of the hernia, while the other two arc gradually 
developed. The di!"!linct ion is of importance, as the former offe r a better 
pro:specl of radical cure, while, at the same time, if str:mgulatccl , they are 
less apt to yie ld to the taxis than the latter. 

1. Hernia into the Vaginal Process of the Peritoneum.-This is the 
variety ordinarily spoken of as congenital. A s n matter of fact 1 however, 
the hcl'!lia , though most common in infancy, is occm:;ionnlly not de\·eloped 
until late in life-it being not the disease, but the anatomical peculiarity which 
allows its occu1Tcncc, that is congenital. The vag inal process of per itoneum 
remaining patulous (pp. 787, 788), the hern ia ( which i:;;suddenlydcvelopcd ) 
descend~ at once in to the scrotu m, where it lies in contact with and surrounds 
the te:'iticle. In some cases, howe\·er , the hernia may descend into a patulous 
vaginal procei:s, while the tc:"t is itself is retained in or immediately outside of 
the inguinal canal, or even within the abdominal cavity i in the former in-

FIG. 43G. 

Jlcrniainto••aginalpmcessorpcritoneum. (P!RR IR.) 

stances the hernia wou ld, but in the latter ini:.t:lnce would not, be in contact 
with the gland. The M\C1 in this variety of hernia, is the \·aginal proce~s 
itself, it,; mouth corrcspoudin~ with the pol"ition of the internal abdominal 
ring, and its neck occupying the inguinal canal, which is not shortened by the 
?-PPr?ximatio1~ of ~he intc~·ual a~1d external rin~, as in the ordinary oblique 
10~u111al hen11a. of s low formation. A sub-var1cty of the hernia into the 
vaginal process is the hour-gla.~s-shaped hernia, in which a constriction or 
narrowing of the hernia1 sac (vag inal process) exists at some point between 
the position of the testis and t hat of the external abdominal ring. 

2. Hernia into the Funicular Portion of the Vaginal Process. -This 
variety of hcrnin (which is sometimes called "infantile/' in contradistiuc-
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tion to the la~t-?Jentioned, or so-called "congenital n hernia), is of frequent 
occurrence. It.is :::uclden1y developed, and, thouµ:h common in infancy, often 
doe:; not make 1t~ appcarnncc until adult life. The sac is the funicular por
tion of the yaginal procc~:;; of peritoneum (pp. 
7X7, 78X), and the hernia, when it reaches the Fro. 43i. 
scrotum, lie~ above and separate from the testis, 
whiC.'h is inclos.ed in its own proper tunic. I 
have shown, diaf!rammatically, the structure of 
thb form of hernia in Fig. 437. 

3. Inguino-Crural Hernia.-This is the name 
propo:-:e<I by Holthouse for cases of sudden ly , 
developed oblique ingu ina l hern ia, in which, 
owing to the non-dcticcnt of' the testicle, or to 
other causes, the hernia, instead of passing 
down into the Focrotum (or labium, in the case 
of a womnn ), protrudes outwa rds along the folds 
of the groin, preF-cnting somewhat the appear
ance of a femoral hernia.' S imilar to these are 
tbc cases in which prolongations of the hernial 
~ac (vaginal proce!-1:;) extend in various direc

« 
llcrniaintofunicu\arportionof 

vaginal pr0<:c~s 

tions within the abdominal walls, constituting the infer-parietal or inter-
11rn:<eular lu:micc of Engli:-i.h authors, the "hemies en bis.-1ar" of French l:'Ur
geoos, and the inguino-properitoneal hernia of Kronlein, of Berlin, who has 
collected 23 case:o; of the kind, on ly one having been recognized during the 
life of the paticnt.2 

4. Inguino-Scrotal Hernia of Slow Formation.-This is the common form 
of oblique ingu inal hernia in persons past the middle period of life; the 
herni:t "pointi;" at the in ternal abdominal ring, form ing a small circum
scrihcd swelling, which is most 
promin ent when the patient is F10. 4!18. 
erect , and which trnusniits an 
impulse when he coughs. As the 
hernia descends through the in
guinnl canal, it pushes before it 
the parietal layer of' pcr itoncumi 
thus forming it:; own sac by a 
process of ~radua l di5tension. In 
this situation, it forms a some
what elongated tumor ( B1tbono
eele), lying parallel to the line of 
Poupart'~ ligament, and usually 
in front of the spermatic cord. 
" '"hen the hernia makes its ap-
pearance tlt the external abdom- Ccmmon inguino-scrota\ hcrni:t. (PlRRlll.) 

inal ring, it forms a tumor of a 
somewhat g-lobulnr ~hape, which, however, becomes more or less pyriform ns 
the protru~ion descends into the scrotum. Scrotal hernire often attain an 

.::t~~~! 0:~;;f ~~~f l~~~:~i.~§f ~~~~;:f h~~~;];~:~i~,:,~: ~~~:;,~~·~~;;;:~:;;;d 
by the prc~enre or nn undescended testicle. The nffectwn was found 13 times on the 
right, and 7 t imes on the left side, the side in the other a cases not being mentioned. 
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enormous size, lrnnging perhaps as low as the knee i ii;1 such ~ases the hernia 
is commonly irrcducibl~. In the descent o~ the her~1n, t.he mtcrnnl and ex
ternal rings nre approximated, thus shortenmg the rngurnal canal, through 
which, when the hernia is reduced, _the ~u~e1· may be r~aclily p~ssed (i~
vaginnting the coverinbrs of the herma) w1thm the abclom1~al .cavity; This 
is not usually practicable in the sudden ly developed henme, 111 winch the 
inguinal canal maintains its normal length. 

5. Encysted Hernia.-This is the "encysted hernia of the tunica v~gi-

~:~:i1:: ~f; s~~ye;~l'~~~~i~~~ :·~~ft~~t~\~el!~fu~~a~~ 0{e l~~~~i~!u~~~\s. fr1i~1 1~h~ 
ordinary" infantile hernia" into the funicular por-

Fia. 439. tion of the vaginal process. The peculiarity of 
this fol'm of hernia consists in the JJersistence of the 
testicular 01·ijfoe of the funicular j)Orlion of the vag
inal process of peritonewn, the vcntml orifice being 
closed (p. 787); as a consequence of this congenital 
defect, the tunica vaginalis testis extends up to the 
external abdominal ring, and the hernia, forming 
its own sac from the parietal peritoneum, protrudes 
intQ the tuniea vaginalis, which is therefore first 
cut into when an operation is required in a case of 
this kind. This variety of hernia is very rare, and 
is seldom recognized before the parts are exposed 
in herniotomy. 

Coverings of Oblique Inguinal Hernia.-These 
are (1) the skin, (2) the superficial fascia, (3) the 
external spermatic or intercolurunur fascia, (4) the 

Eocy~tcd hernia. ( l.1:>Tos.) cremasteric fascia, containing fibres derived from 
the internal oblique muscle, (.5) the fascia propria, 

internal spcrmatic, or iafundibuliform fascia, corresponding to the fhscia 
transvcrsalis, and (6) the sac, which may consist of' a dilatation of the 
parietal peritoneum, or of part or all of the vaginal process. In the encysted 
hernin there is apparently a double sac, the true sac being su rrounded by 
both layers of the tunica vaginalis testis; hence, in laying open the sac of 
an encysted hernia, three layers of serous membrane are divided. 

Though the six coverings above mentioned are properly described by 
systematic writers, it is seldom in practice that they can be individually 
recognized, the third, four.th, and fifth being commonly blended together so 
ns to be indistinguishable. 

Relations of Oblique Inguinal Hernia.-The spermalic cotd is almost in
vuiably behind the hernia, its component parts being commonly together, 
but occasionally separated; more rarely the various structures of the cord 
may be spread out in front of the hernia. The position of the testicle corre
sponds with that of the cord, lying below and behind the hernia, or very 
rnrcly in front of it; the hernia and testis are in contact in the so-called 
congenital hernia (into the vaginal process) and in the inguino-crural variety, 
but in all others arc separate. The epigaslric m·tery lies to the inner side of 
and heh ind the neck of' the hernia; it is, in inguino-scrotnl hem ire of long 
standing, somewhat deflected from its normal oblique course, by the short
eniug of' the inguinal canal, and then passes upwards and slightly inwards 
beneath the outer border of the rectus nbdominis muscle. 
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II. OBI~ rQu 1~ I socc ~A r~ HER~TA rx TllE F EMAL E. 

Of this we may recognize two varieties---one of sudden development, in 
which the hernia. de:-<cends in to the canal of Nu.ck, this variety corresponding 
with the hernia into the vaginal process of' the male ("congenital 11 hernia), 
and one of g radual development, the inguino-fobial, corresponding to the 
ordinary inguino-scrotal hernia of the male. 'Vhen, in a case of hernia 
in to the canal of Nuck, the protrusion extends obliquely outwards in the 
line of P ou part's ligament, the hernia may be properl y called inguino-crural. 
The CO \'Crings and relations of these hernire are the same as in the corre
~ponding hernim of the male, substitutiug n1erely round ligament for sper
matic cord, and labium pudencli for scrotum. 

Hernia into the Canal of Nuck is the commonest form of hernia met with 
in girls, and, with the exception of umbilical hernia, is the only fo rm which 
occurs iu fe mal e infants. It is in these cases, according to Kingdon, not 
unmrnal to find the ovary in contact with the hernia. 

I nguino-Labial Hernia, contrary to the commonly received notion, is 
almo::;t as frequent in women as femoral hernia. The symptoms are \'ery 
much those of th e inguino-scrotal hernia of the male, except that the tumor 
rarely attains as large a size, and is less pyri form in shape. The neck of 
the hernia is, be::: idc:S, la rger and narrower than in the corl'e:iponding hernia 
in the male. 

III. DrnEC'r b°GUJ);' AJ.. H E R)<I A. 

This occurs in bolh sexes. The direct inguinal hernia is alway:. gradunlly 
developed, except in lhc contingency of a traumatic laceration of the struc
tures immediately behind the external abdominal ring, when a hernia may 
suddenly protrude. The hernia " points " behind the external abdominal 
ring, and esca pes through the space known as H esselbach's triangle, usually 
pushing before itself, or separating the fibres of, the conjoined tendon, but 
occasionall y passing to the outer side of the latter. Leaving the external 
ring, lhc hern ia reaches the upper portion of the scrotum, where it forms a 
tumor which is more globu lar in form than that of an oblique inguinal her
nia. The long axis of the sac, moreover, is parallel to the median line of 
the body, and it.i; neck close to the outer border of the rectus muscle-not 
curviag outwards in the line. of P ou part'~ li ga ~nen~, as in the case of a hemia 
which has traversed the entire length of the mgmnal canal. 

Coverings of Direct Inguinal Hernia.- These vary according to the par
ticular pa rt of the triangle of' Ilesselbach through which the hernia pro
trudes. In the common form of direct inguimd herni a. the coverings are 
(1) skin , (2) super fi cial fascia, (3) intercolumnar fascia, (4) fi bres of the 
conjoined tendon, (5) transversalis fascia, and (6) the sac. In the com
parati ve ly rare instances in which the pr~tru ~ion occurs to the ~utc r side of 
the conjoined tendon, the latter does not furmsh any part of the rnve:;tmcnts 
of the hernia, which then carries with it a portion of the cremastcric fasc ia., 
as in lhc case of' the oblique inguinal hernia. 

Relations.- The spennalic cord (or round ligam.ent) passes almost invaria
bly along the outer and posterior side 1 of the hernial sac, while the epigastrie 

1 Todd met with n cnse in whi ch the cord pnssed in front of the sac, tmd B. 'Vills 
Richurdaon with one in which the cord passed on its inner side. 

62 
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artery also courses along the outer side of the ~ar, arching above the neck of 
the latter to reach the shenth of the rectus muscle. 

Anomalous Inguinal Hernire.-It occasional1y, though Yery rarely, l~np
pcns that an inguinal hernia escape~, n?t throuJ,!'h the ex.teri~al abdominal 
ring, but through an abnormal opeumg Ill the aponcuros1~ of the externa l 
oblique muscle, close to the ring. Ia such a case the spermntic cord would 
not be in direct contact with the hernia. 

DrAGNOs rs OF l NGt.:INAI. H EB.NL\. 

From Femond llernia, an inguinal hernia may be d ist ingui :-;hed by ob
~erv ing (1) that it invariably protrudes above t!te line ~f' Poupa1't'8 ligament, 
and (2) that the externa l nbdominal ring (through which an ingu inal hernia 
escapes) lies to the i1111er side of the pubic spine. H ence, if the neck of the 
me be found out.side of this prominence, it may be inferred that the hernia 
i:; not ingu ina l. The D(ff'erenlial Diagnosis between the va rious fo rms of 
inguinal hemia may usually be made by investigating the hilitory of tlu~ 
case, and by attent ion to the symptoms which ha\·e been described as char
acterizing the severa l varieties of the affection . In other in:;.tances, how
ever, and parliculnrly in cases of strangulation, the surgeon may be unable 
to sar po~itivcly even whether the hernia is obl ique or direct. 

Inguinal Hernia which has not descended into the Scrotum is to be di•
tinguishc<l from abscess, hydrorele or lta:matocele of the cord, tumor of the cord, 
adenilis, and tmde~crnded testi1t. 

(1.) .Ab.~cess arising within the pelYis and pointing in the course of the 
inguiua1 canal is reducible, and may transm it an impul:.:e when the patient 
(·oughs, hut can be distinguished from hernia by its fluctuating character, 
and by the ab~cnce of gurgli ng in reduction. 

(2.) Hyclroccle o.f the Cord may be distinguished by its elnRtic, sem i-flu ctu
ating characte r, itli translucency if low down, the irnpos!sibil ity of complete 
reduction within the abdominal cavity, and the absence of gurgl ing. The 
~ame signs mu.y, in the female, se1Te fo1· the diagnosis, from hernia, of a 
serous cyst, which someti mes occupies the canal of N uck (Hydrocele of the 
Round Ligament). 

(3.) llccmatocele of the Cord may be recognized by the ex istence of fluc
tuation and ccchymo~is, by the impossibili ty of complete reduction, and by 
the ab~ence of µ-urg ling. 

(4.) Tumors of the Cord have a well-defined outline, tr:rn~mit no impulse 
on cough in ~, and are irreducible. 

(;).) Enlatged Lymphatic Gland.s are commonly situated below Poupart's 
ligament; hut whrn a single gland is aboYe, and inflamed, the ca!-<e may be 
mistaken for one of str:mgubte<l hernia, the diagno:sis perhaps being only 
cleared up by an explorntory in ci~ion. In a case of supposed hernia which 
came some years ago under my care, I found the inguinal tumor to he 
g landular, an<l to be dependent upon cnncer of the vagina which hnd not 
heen detected . · 

(6.) An Unde.!fcenderl Testis occupying th e inguinal canal may be distin
gu ished from hern ia. by the impossibili ty of reduction, the absence of gu r
~ling, the peculiar s icken ing sensation caused by pre8su re, and the fact that 
there is no test icle in the scrotu m of that e:ide. The difficulty is greater 
when the un rlesrended testis is inflamed, but here (un le!:=s a st rangulatrd 
hernia coexist) the diagnosis may be matle by attention to the points already 
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mentionC'd, and by noting the character of the \·omiting, which in the ca::;e 
of an inflamed testis is Dot persL~tent, and never stercoraccous. 

Scrotal Hernia ii::. to be cli~ting-uiEhed from hydrocele of the tunica mginali;;, 
lurmatorele, mrirocele, and tumors of the teslid. 

(1.) llydrocele is to be distinguished by its translucency, it~ tense and 
sem i-cla8tic character, its irreducibility, and the ab.~ence of impul!!e on cough
ing; it beJ!in~ at the bottom of the scrotum, instead of nt the top, a~ i1' the 
case with hernia, and is distinctly circumscribed, the cord being readily per
ceptible above it. If a hydrocde of the cord coexist, the diagno~is is more 
diffitult. Congenital hyrfrocele, in which the communication between the 
tnnica vaginalis and pcrit<mcum pers ists, though reUuciblc by pre~surc, may 
he distinguished by the ab:;;cnce of gurgling, and by the gntdual mnnncr in 
which the tumor reappear:; when the pressure i~ removed. llernia and 
hydl'oeele mfly coe.risl, in whith c:a;.:.e the hydrocclc is usually in front, and 
cnch tumor presents its own characteristic peculiarities. 

(:l.) Ifumialo('ele mny be distinguished by its hi~tory (of traumatic origin), 
its irreducibility, the nb;.:.cncc of impulse and gu rgling, and the di8tinctnctis 
with which the cord may be felt abo,·e. 

(:).) Varicocelr ma~' he cli:.;tinguishcd from 11ernia. by making the patient 
lie dom1 and by elevating the scrotum, when the tumor, if a varicoccll', \\ill 
disappear s lowly and without gurgliog; if now the surgeon prc::-s gently on 
the external abdominal rinJ!, and direct the patient to ri~t·, the tumor, if a 
rnricoccle, will be slowly reproduced, beginning at the boltom of the scro
tum, hut if a hernia, will not reappear; a: on the other hand, modemtely 
ffrin prc~::-<ure be made upon the cord below the external ring, ~o as to lake 
off the weight of the supel'incumbent column of blood, :rnd thus prevent 
distc11:-;ion of the ~permat i c \'Cins, the tumor, if a v:nicorcle, "ill not be re
produced, whereas n hernia will slip down nlonf.,rsidc of the finger. 

(·J.. ) Tumors of the T&fis may be di st inguh~hed by their rounded shape 
and solid feel, by the :ib~ence of impulse or gurgling, by their irrcclu cibil ity, 
and by the non-implication of the cord and inguinal cana l. 

THEATi'IENT or Ixc:cr~.\L J!En~u. 

The Palliative Treatment of oblique inguinal hernia. consists, when the 
rupture i!:' reducible, in the application of a truss, the pud of which ~hould 
be of an elongated shape, and should press upon the whole cxtcut of the 
inguinal C'aml.1 and upon the internal abdominal ring. In applying a truss 
for hernia into the vaginal proccs~. in a ch ild, great care mu~t he taken not 
to pre~;:; injuriom•ly upon the testis, if this have not fully descended. For 
direct inguinal hernia, a truss is required which l'ihall support the abdominal 
pnrietc:; heh ind the external abdominal ring; a good instrunwut for the 
purpo~c i;:; that with an "ovoid-ring pad," as employed hy l\lr. ,John \\rood. 
For frredurible inguinal hernia of either form, a hollow pad, or suspensory 
or !mg-truss is to be applied. 

Radical Cure.-Of the numerous ingenious opcrntions which have been 
devi~ecl for the mcliral tre:l.tment of inguinal hernia, 1 !'hall describe but 
fh-c, yiz.: 1, "'utzcr'~; 2, Hyrne's and Fayrer's (which are r~~entially the 
:;;ame); :1, Agncw'~i 4, Buchanan's; nnd 5, J. \Vood's. l\fodification~ of 
" 'oocl's nwthod Jui,·r been devised hy l\lr. Rpanton, of Hanlry, hy Prof. 
Annandale, and by Dr. Grecn~ville D owel l, of Texas, the latter of whom 
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applies subcutaneous sutures by means of what he calls a "shuttlc-ncc~llc," 
and reports 60 at least temporary successes iu a total of <;l8 opcr~tions. 
Mr. Rpanton pins together the sides of the inguinal canal with an instru-
ment resembling a corkscrew. . . 

1. Wutzer's Method consists in invaginating a plug of scrotum in them
rruinal canal, and endeavoring to fix it there by exciting inflammation in the 
~eek of the sac. The patient is placed in a ~upine po::-ture, the rectum an._d 
bladder being empty, the affected part carefully ::-hn,·ed, and the hernia 
thoroughly reduced. Invagination is effected by 1mshing .ur.a. con~ of the 
scrotal ti~sues with the left forefinger, which is introduced w1th111the111terual 
rin"; an oiled, hollow, boxwood cylin<ler (Fig. 4-:lO, C) is carefully intro
clu;cd as the finger is withdrawn, so as to maintain invagination; along the 

Fio.440. 

Wuuer'sapparatusforradicalcureofhernia. 

inner surface of this cylinder, a flexible needle (A), gilt to preyent corro
sion, is pal-!~ed by means of a movable handle, and thrust through the scro
tum, hernial sac, anterior wall of the inguinal canal, and ti.:::sues of the 
groin, tbe operation being completed by the application externally of a con
tave boxwood case or roof (B), the cur\'e of which corresponds to that of 
the cyl inder, and which passes over the point of the oecdle and is held in 
place by means of a screw at the other end. The apparatus is kept in place 
for about a week, the invaginatcd plug being subsequently supported by a 
roll of Jint and a spica bandage; the patieut is kept in bed about three 
weeks, and should wear a light trui:is for several months afterwards. 

2. 6'.1pne's Nethod is a modification of the above, and is thus described by 
its author: "Instead of a complicated machine for distending the invagi· 
natccl integument, I employed a piece of bougie or gutta-percha, to one end 
of which was attached a strong double thread. The plug thus prepared and 
smeared with cantharides ointment, was drawn into its place hy the threads, 
which, by means of a curved needle guided on the finger fairly within the 
ring, were pa.5Sed, at the distance of rather more than an inch from each 
other, through all the textures to the surface, where they were tied firmly 
together on a piece of bougie, to prevent undue pres~ure on the skin." The 
plug i.s left in position ten days, and the patient kept in hcd a. fortnight 
longer. Prof. 11'ayrer's ~ltllwd diffhs from t-;yme's, merely in the substitu
tion of an oiled wooden plug for that of gutta-percha i in ·the fact that the 
ligatures (which are of !'.:ilk), though introduced at diff'crent points

1 
are 

brought out through the same aperture in the groin, where they are tied oyer 
a piece of' wood or ivory; and in the withdrawal of the plurr in from two to 
six days. Thirty-eight cases operated on in this way by Fa)~·er garn twenty
four cures (the permanence of which was, however, not ascertained), while 
twenty~fi,·c ca!-iCS operated 011 by \\Tutzer 's plan gave the smaller proportion 
of fourteen cures. 

3. Agnew's .Method.-For this operation, a special instrument is required, 
which resembles a bivalve speculum, and consists of two semi-cylindrical 
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blade~ with hnndles1 with two grooves on the inner or conca,·e surface of 
each hlaclc, and a rod and screw to regulate the degree to which the blades 
are ~cparatcd. An inckion 2~ inches long is made over the scrotum, pass
ing clo\\ nwtudR from a point three-fourths of an inch below the external 
abdominal ring; the subjacent ti~rnes are separated from the skin of the 
scrotum by tht! finger, introduced through the incision, and then i1wagi
natcd, the "spcculu111 11 being made to replace the finger, ns in "'utzer's 
operation. The blades of the instrument are then separated, and a long
hancllcd needle, armed with a Sil\'er wire, passed along one of the grooves 
of the lower blade, thrust through the intervening structures, and brought 
out on the surface of the body O\'er the internal ring; the needle is then 
unthreaded and withdrawn, rethreaded with the other encl of the wire, and 
pns5ed along the second groove, to 
be brought out at nearly the same }"'10. 4J I. 
point as before. Both ends of the 
wire :1t'c then drawn tight and firmly 
twisted together. A short needle is 
next armed with silk or wire, and 
pn&ed across the in~uioal canal be
tween the blades of the specu lum at 

~\'~fdl~,O~l:l~I' .i~~~I' ;~:V~ll~~l~~~~:r~~~ Agnew's instrumen~e~:a~he radical cure o( 

ring; these sutures are tied over a 
roll of lint, the speculum removed, and the operation completed by the ap
plication of a compress and bandage. The sutures are removed on the 
eighth day, and the patient is kept in bed, in all, for about three weeks, and 
subse<1uently f'urnish('d with a light truss. " " Tith reference to my own 
operation," says Prof. Agnew, u the success obtained has not been sufficiently 
uniform to justify me in speaking of it in any other way than with dis
trm;t." An operation simil llr in principle, though somewhnt differing in 
details from Prof. A~new's, is employed by Mr. Croly, of Dublin. 

4. P1·of Buclurnan, of Olnsgow, in cases of congenital hernia, in children, 
employs an operation somewhat resembling that just described, except that 
he divides the snc trnnsversely, invaginating the upper portion, noel turning 
the lower part downwards to form a tunicn vaginalis. 

5. H'Ood's Jlfelfwd.-The most important feature of l\Ir. 'Voocl's various 
operations cons i st~, as has bceu already mentioned, in applying sutures in 
such a wny as to effect compression and closure of' the tcndinous sides of the 
hernial canal in its whole length. The instruments required arc, (1) a 
stron~ly-curvcd needle, eyed near the point, and mounted in a firm handle; 
(2) a knife somewhat resembling a tenotomei (3) a strong, hempen thread, 
or sih·crrcl copper wirei and (-1) a compre:is, which, if the thread be used, 
is to be made of boxwood, glass1 or porcelnin. 

(1.) Operntion with Threcul.-The pat ient being anre!:ilhetized, and the 
rupture thoroughly reduced, a small scrotal incision is made over or below 
the fund us of the hernial sac, and the skin and fo~cia separated over nn area 
two or more inrhes in diameter, by means of the knife introduced flatwise. 
ThC' knees of the patient arc then brought together, and elevntecl so as to 
relax the structures of the groin, and the cletnched fascia invaginated with 
the forefinger, which is pushed well up into the inguinal canal, with the nail 
dircct('d backwnrds. The finger being hooked forwards, so as to raise the 
lower border of the internal oblique muscle, and with it the conjoined tendon, 
the unarmed needle, well oil ed, is pnssed up on the pubic side of the finger, 
pushed deeply through the tendon nt its most salient part, made to traverse 
the intcnrnl pillar of the superficial ring obliquely upwards and in\\'nrds, and 
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finall_v brought through the skin, which is first drawn inwards aml upwards 
as much as its cleep attachments will allow. One end of the thread is th~n 
passed through the eye of the needle, which is quickly withdrawn, leaving 
the other end of the "thread in the puncture. The finger is next placed be
hind the external pillar of the superficial ring, close to Pou part's ligament, 
opposite the internal hernial opening, in the groove between the spcrmatic 
cord and the ligament. The tiuger is again rai:::ed, stretching the aponeu
rosis, and the needle (which is now armed) passed between the point of the 
finger and Pou part's ligament, pushed through the latter, and brought out at 
the same opening as before; a loop of the thread is this time left in the punc
ture, and the needle carrying the free end again withdrawn. The finger is 
now placed on the inner side of the spermatic cord, just above the pubic 
:-;pine, and pressed fi rmly upon the conjoined tendon, pushing th is backwards 
and the cord outwards, so as to feel the border of the reetu::i tendon. Into 
the tcud inous layer of the triangttlcu aponew·o1fi11 covering this part of the 
l'CCtUS1 the need le is then deep! J th rust, tUl'l1Cd oblique))' towards the SU rface, 
and a th ird time brought out through the original puncture, which now con
ta ins both ends of tbe th rend and au intermed iate loop; two portions of thread 
thus cross the hemial canal, invaginated fascia, and sac, closely embracing 
but not including the spermatic cord, and joining together the front and back 
walls of the canal. The compress is placed obliquely over the cannl, the free 
ends of thread and the loop crossed and firmly drawn in opposite direc
tion~, and the whole then secured by pa&;ing one end of the thrC'ad through 
the loop and tying it back to the other end in a 11 bow-knot." The operation 
i.s completed by the application of pads of lint and a spica bandage. The 
knot is untied and the compress removed from the th ird to the seventh day, 
the threads being allowed to remain as setons as long as may be deemed 
nece&;ary. 

(2.) Opemtion with Wire.-The preliminary steps are tlie same as when 
the thread is u:;;cd, but in pas.i;ing the needle for the second t ime it is un
armed, and withdrawn armed with the other end of the wire, thus leaving a 
loop above nnd bringing both free extremities out at the scrotal incision 
below: the hernial sac and the fascia covering it opposite the scrotal aperture 
are then pinched up with the finger and thumb, and the cord slipped back as 
in the operation for varicocele, when the needle is pnssed (ente l'ing nnd 
emerging though the scrotal wound) from without inwards and a little 
upwards, immediately in front of the spermatic cord; it is now armed with 
one of the ends of wire (either will answer the purpose) and withdrawn; the 
next step is to straighten and draw down the end~ of wire unt il the loop is 
near the skin, where it is held wh ile the ends are twisted together with three 
or four turns, the inclosed sac and fascia. being thus twisted and held between 
the ends of wire. The loop is now drawn upward:.;, so as to effect complete 
iuvagination of the twisted sac and scrotal fascia, and in its turn twisted 
down into the groin puncture; the ends of the wire are then cut off about 
three inches from the surface and bent into a hook which is carried up
wards to meet the loop, both being locked together over a cornpre:::s of lint, 
and the whole covered with a spica bandage. The wire may be untwisted 
about the eighth or tenth da.y, and removed about the fourteenth. 

(3.) Operation with Pins.-For small ruptures in chi ldren, particularly 
for ruptures into the vaginal process, 1\fr. ' Vood resorts to the use of p ins 
bent at a right ungle; these a t·e passed io opposite directions one through 
the conjoinrd tendon and internal pi!Jar, and the other through the ext.el'l1al 
pillar of the ri ng, tbe hernial sac being trnnsfixcd by both pin:-;, which are 
then twi8te<l together. The pins are withdrawn from the second to the tenth 
day. 
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Mr. Wood's fitatistit'8 of his operation up to 1873, were given on page 
79-i; u lat r rrport by the ~ame surgeon shows but 119 ascertained recove
ries out of 310 ca:oe~; and :30 operations by oue 
or other of hi~ methods, recor<le<l in the Report.5 J."'w. 442. 
of the Bo~ton City Hospital, gave only 8 recove
riei:;, 3 "fair results," 2 deaths, and li failures. 

Taxis for Inguinal Hernia.-In employing 
the taxis, in n case of inguinal hernia, the pres
sure must be applied strictly in the direction of 
the ing-uinal canal, i. e., obliquely upwards and 
outwards. It must, however, be remembered 
that in a case of ing-uino-scrotal hernia of long
standing, the direction of the canal itself be
comes changed, by the apprnximadon of the 
abdominal rings. . 

Herniotomy.-An incision of from two to four 
inches in length is made in the direction of the 
long axis of the tumor (Fig. 4-l3), so that the 

~b~i;~o~h~fn~J;~ll~x~~.1·1~~~ l~~~;>~n~r~ll t~= ~a~~~t~: Wood'' opc~a/i:;r~o:_ mdkal cure 

coverings of the hernia are then carefully di-
vided, until the director or tip of the finger can be in~inuated beneath the 
edge of the ring, when, if this be found to exercise any constriction, it is to 
be incised in an upward direction, in a line parallel to the linen alba. The 
taxi~ may be then gently employed, when it will occa~ionally happen that 

Fro. 443. 

lncisionforstrangulatedinguinalhernia. (FBRGUSSON.) 

reduction can be effected without further trouble, but if such is not the case, 
the internal ring is to be explored and similarly dealt. with: in the majority 
of instances, however, the str icture is in the neck of the sac itself, and au 
opening must then be made of sufficient size to al low the introduction of the 
finger, which is pas.:o<ecl up to the seat of obstruction, a hernia-knife following 
and uicking the st rict ure in the way described at page 807. It is a well
cstablishecl rule that the in cision in this part. of the operation shou ld be 
made directly upwards, in n line parallel fo the linca alba, so that whether 
the rupture be of' the oblique or direct variety (and this cannot always be 
determined beforehand), the epigastr ic artery ma.y escape injury. 
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FEMORAL OR CRCRAL HERXIA. 

(i!Ieroce/e.) 

th;np~1~~o~~f~~,0!c1~~:.~~~·g"':~c~1~~ft~~~e :~::;0t:: ~:o~~~)~)~~1~ \~r~~~sf~~~ 
lakes pince beneath Poupart's ligament, and almost invariab~y to the mu~r 
side of the femoral vein. Descending through the femoral rmA", the hernia 
pushes before it the parietal layer of peritoneum (thus forming its own sac), 

Frn.444. 

1, Femoral hernia; 2, femoral vein; 3, femoral artery, giving off, 4, common tronk or cpigastric and 
obrnrator artcrics,and 5,cpigastricartery; 6,spcrmaticcord. (E11.1cttSllN.) 

with the dense layer of areolar tissue which normally closes the ring and is 
known as the septum crurale; passing downwards along the crural canal, in 
the inner compartment of the sheath of the femoral vessels, the hernia 
changes its course upon arriving at the sapheuous opening, and, turning for
wards, pushes before it the cribriform fascia, and curves upwards on to the 
folciform process of the fascia lata and lower portion of the external ob
lique tendon, lying at this point beneath the superficial fascia and sk in. 

Varieties.--Several varieties of femoral hernia are described by system
atic writers. Thus, wht:n the rupture is still within the crural canal it is 
ca11cd incomplete, being complete when it has pm:sed the saphenous opening. 
Another division is founded upon the relations of the sac to the internal 
epigastric and obliterated umbilical arteries, the common form, in which 
the mouth of the sac lies between these ve:::sels, being called 111iddle crural 
hernia, and the rare varieties in which it lies to the outer side of the epigas
tric, or to the inner side of the umbilical artery, being cal led, re-pcctively, 
external and internal crural hernia. LeGeudre has described four rare 
varieties, to which Birkett has added a fifth: these are, (1) the 7Jectineal 
crtual, or hern ia of Cloq uet, in which, nfter pa~sing the femoral l'ing, the 
hern ia tu ms within and behind the femoral ves~els, resti ng on the pC'ctineus 
muscle; (2) the hernia through Gimbemat's ligament, or heru ia of Lnngier, 
the anatomical peculiarities of which are ::sufficiently expressed by its namei 
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(3) the hernia with a dfrntictdwn through the cribrifonn .fa.1tcia, or hernia of 
Hesselbach, in which the hernia protrudes through several openinrrs in the 
cribriform fascia, f!etting thus a lohulatcd appearance; (4) the he;nia with 
dfrerticulwn tlu·ough the Bltper.firial fa8cia, or hernia of Cooper, which, mutalia 
11111landi.~, is similar to that last mentioned; and (5) the hernia e:l'lernol to 
tlie .femoral i1ex.~el.>1 1 or hernia. of Partridge. Te::-sier has recorded a ca~e, to 
which Kronlein gives the name of crw·o-properitoneal hernia, in which an 
additional sac existed between the peritoneum and abdominal wall, in the 
cellular tissue of the peh-is and side of the bladder. A similnr Cfl~C has 
been successfully submitted to an operation for radical cure by C. J. Ros
snnder. 

Coverings.-The coverings of an ordinary complete femornl hernia are 
(I) skin, (2) superficial fa>cia, (3) cribriform fascia, (4) crural sheath. (5) 
septum crura lc, and (6) $ac. The septum crurnle and adjacent portion of 
the crural sheath are rornmonly matted together, constituting the fc18cia 
proprfo of Cooper. The co\·erings of an incomplete femoral hernia are the 
same, substituting the falciform process of the fascia lata for the cribriform 
fascia. 

Relations.-The .femotal 1;ein lies close to the outer side of the hernia, and 
separated from it merely by a septum of the crural sheath, the epiga8lric 
artery is above and to its outer side, while the spermatic cord or 1·otwd liga
ment prt$SCS almo$t immediately ubo\·e it on the inner side. The obturalor 
artery, when, as not unfrequently happen~, it ari~es from the external iliac, 
common fomoral, or epigastric, instead of from the internal iliac artery (as 
in the normal condition), usually descends on the outer side of the crurul 
ring to reach the obturator fornmen, but occasionally skirts along the free 
border of Gimbernnt's ligament, when it would almost completely encircle 
the neck of the hernial sac. In the rare cases in which the hern ia escapes 
externally to the femoral vessels, the cfrcumfiex ilii artery would lie to the 
outer side of the sac. 

Diagnosis.-Femoral hernia seldom attains a large size, appcnring u~ually 
as a firm, tense, rounded tumor, on the inner side of the femoral vc~s<'l:.:, and 
inrnriably originating below Pou part's ligament-though it frequently pa!'ses 
aboi•e that structure, as it curves upwards after emerging from the saphcnous 
opening. "'hen of large size, the appearances are somewhat different, the 
tumor then being often soft and doughy, even though strangulated. The 
diagno::-is of crurnl from inguinal hernia, can always be maclc by observing 
the relations of the neck of the hernia to Pou part's ligament and the spine 
of the pubis, ns pointed out at page 818. Obturator hernia cnn be di~tin
gui~hccl by noting its deep situation and the freedom of th~ femoral ring. 
Enlarged lymphatic glands may be mistaken for crural herma, but c:rn usu-

~I~~~ ~fi~!.i:t~~g1~1!sl;~~~)~f:eo~~e~~~:i1 i~~;,t ::~1d'"~~s a~t~::~i~~at: ~l~~e 1~~~;~~-~ ~~~ 
progr<'SS of the case. As, however, a strangulated femoral hernia may C'xist 
bellind an enlnrged gland, in any ca~e of' doubt an exploratory inci!-iion 
should be made. The same course may be necessary if symptoms of stran
gulation occur ill a case in which a fatly 01· cystic growth occupies the region 
of the femoral rin". For the diagnosis of crural hernia from psoas abscesJJ, 
see page 661. A 

0

dilated and mrieo.~e condition of the sapluma t•ein may be 
distinrruishecl by the ab~ence of gurgling on reduction, and by the return of 
the tu~nor wheD the patient stands up, even though pressure be made at the 
crural ring. 
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Treatment of Femoral Hernia.-The Palliative Treatment con~i5ts in 
the application of a well-fitting truss, which, in ordinary cm•cs, should be 
fumi~hed with a small and convex: pad 1 made to pre&; just below Pou part':-! 
ligament and a little to the out8ide of the pubic pine, in the line of the 
crural canal. If, howe,·er, as is sometimes the case, the whole crural arch 
be much relaxed , a large and rather flat pad is preferable, in order to press 
Poup:nt's ligament agaiust the body of the pubi:;, and thus approxima~e 
the walls of the canal. A hollow-pad or bag-truss must be employed 1f 
the hernia is irred ucible. 

Radical Cure.- l\Ir. 'Vood has described au operation in which wire is 
used in the fla me m:lnner as in his second method of treating ing uinal hernia, 
and by which "that part of the tendinous crura1 arch which overrides the 
neck of the sac is drnwn backwards and downwaL·ds, and becomes adherent to 
the pub.fc portion of the fascia Jatu." Cheever, of Boston, hns recorded one 
case in wh ich this plan was resorted to witl1out any permanent benefit , but 
no extend eLl statistics of the operation have, I believe, as yet been published. 

Taxis.-Tn applying the taxis in a case of femoral hernia , the thigh of 
the af!Cctccl side should be strongly fl exed, rotated inwards, and carried well 
across the opposite limb1 so as to relax the crural arch. Pressu re is to be 
made in accordance wiLl1 the direction of the de:scent of the hernia, viz., 
first downwards, so as to clear the fal ciform proces:.;, then backwards, and 
finally upwards in the line of the crurnl canal. The taxis is less likely to 
succeed in femoral than in inguinal hernia , and the proportion of cases re~ 
quiring herniotomy is therefore greater. ?iioreover1 there is le&S time for 
dcln.y, as strangulation in crural rupture is commonly of the acute variety 
(seep. 801). 

Herniotomy. - The external incision may vary according to the fancy 
of the operator, some surgeons preferring a single long itudinal incision, 
others one which is oblique and parallel to Poupart's liga ment, while still 

others combine both, thus, r ,,--' or make a slightly curved cut over 

the pubic side of the neck of the tumor, reaching one in ch above and one or 
two below the crural arch. The superficial coverings hav ing been divided, 
the condensed layer formed by the septum crurale and c rural sheath (fw~cia. 
JJropria) is cautiously opened, so as to expose without wound ing the sac. 
The finger is then passed up below the fascia propria1 and the nail, or the 
extremity of a grooved director, insinuated under the sharp edges of Gim
bernat's ligament and the fal ciform process at their poin tof' junction (Iley's 
ligament)1 the hern ia-k nife being then introduced and made to cut 1rpwards 
and inwards for a space not exceeding two lines. If reduction cannot now 
be effocted, any constrict ing fibres of the fascia propria. which may have 
been left are to be carefully severed, when 1 if' the hernia be still irreducible, 
the ~ac must be opened, and the stricture sought for and divided, with the 
precautious de5-cribed on a predous page. It is sometimes possible to relieve 
the strangulation by nicking Gimbernat's and H ey's ligaments out:,ide of 
the fascia propria. In the majori ty of insta nces, however1 the str icture is 
in this structure itself, requiring it to be laid open in the manner above 
described. The fascia propria, when much thickened and congested 1 may 
be mistaken for the hernial sac, or for a mass of omcntum. It has not, 
however, the nrborescent arrangement of vessels which characterizes the 
former, and is more rounded and uniform in appearance thau the latter. 
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The direction in which the stricture is to be divided 1 whether the 5ac be 
opene<l or not, is invaria.bly 11ptrards and inu:ard.'j. .:\.n out\\ard incision 
might wound the. fomora l vein, one upwards. and out m1rcl~ the epi~m-tric 
artery, uud one directly upwards the spermatic cord, while an imrnrd inci
si11n would <lh·iclc Gintbemut'.s ligament only, and therefore probably fail 
to relieve the constriction. The only possible rbk in the incision up\ntrcls 
and inwards, is of wounding the obturator artery

1 
in the rare cases in 

which this vessel wind::. around the neck of the sac· (page 825) . This dan-

Fw. 445. 

lncbionforstrangulatedfemoralhernia. (FERGUSSON.) 

ger may be obviated by employing a knife with a concealed blade, as 
~t<kii::ed hy Corley and Hayes, or by slightly blunting the edge of the 
hernia-knife, which will then push the yessel before it, while it will still be 
sharp enough to divide the fibrous bands which impede reduction. \Vycth 
ndvi$CS that the point of the knife should be kept firmly prc::.~C'd against 
the pubis during this step of the operation, as 1 if the cuttin g edge does not 
puss beyond the liga ment, the nrtery cannot be wounded. As nlready men
tioned, a very limited incision is sufficient. Should the obturator artery be 
accidentally wounded, hemorrhage from either encl must be arrested by 
tor.:::ion, or , if this foil 1 by the application of a ligature. 

Jlerniotomy by Gay's Jfethod.-An incision about an inch in length i~ 
to be made on the inner side of the tumor, near the neck of the 1<ac, and 
the rnrious ti;-;sucs cautiously divided until a concealed bi:-;toury can be 
introduced flntwi:-;e between the neck of the 5ac and the inner margin of 
the rrural ring. The ecl~e of the knife is then turned towards the pubis, 
when, by projecting the blade, the r.tricture is readily divided. The 
Rmnll httcral inci~ion which io practi.:::ed in this mode of oprrnting, wns 
hi~hly commende<l by the late Sir \\"'illiarn Fergusson, who de<·lare<l that 
he rarely employed any other. This dis.ting-uished surgeon. however, ap
p:ll'cntly completed the operation with the ordinary hemia-knifo, instead of 
\\ith the bislouri caclit, as originally advised by Gay. 

OllTUR.\TOR HERN IA. 

ln this rare form of hernia, which wns first described by Garengcot, the 
protru::;iun takes pince through the obturator foramen, fo rming in some 
cases n. wcll-nrnrkcd tumor in Acarpa's triangle, though, in other inst~nces, 
not even the slightest f'ulness of' the part has been perceptible. The affec-
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tion is commoner in women thau in men, :.md the hernial sac (which is one 
of gradual dnclopment) is always small , not unfrequently contai~ ing a 
portion onlv of the calibre of the bowel. Obturator hernia is occaswnnlly 
complieateli by the coexistence of femoral or inguinal hernia, and, in a. case 
recorded by Hil ton, the sac of an obturator hernia was found on either 
side of the body. The position occupied by an obturator hern ia is in 
Scarpa's triangle, behind ~nd somewhat to the inner side of the femo~a l 
vessels, and to the outer side of the adductor longus tendon; the hernial 
tumor is covered by the pectineus muscle. Zoja, an Italian surgeon, has 
recorded a case of obturator cystocele. 

Diagnosis.-When the protrusion is perceptible, the case may he diagno:-;. 
ticated from one of femoral rupture by obserYing the position of the tumor 
in relation to the femoral artery and body of the pubis-these structures 
lying behind the tumor in the case of a cn1ral, but iu front of it in the case 
of ~lll obturator

1 
hern ia. 'Vheu no swelling is observable, t11c sym ptoms of 

strang-u lation being at the same time present, the diagno.:;i.:; of' obturator 
hernia may be made, according to Birkett, by attending to the following 
particulars: (1) there is often a history of colicky pains previously felt in 
the peldc region, sometimes relieved with an accompanying ~cnsation of 
something having slipped back into the abdomen; (2) the C\·idences of 
strangulation may have been preceded by a sudden and violent pain at 
the inner and upper part of the thigh; (3) cramp in the abdominal mus· 
cles, rather than pain within the abdomen, may be complained of, obviously 
due to reflected irritation from the cutaneous filaments of the obturator 
nerve; ( 4 ) pain in the course of the distribution of the obturator nerve--a 
very significant symptom, the value of which was first pointed out by H ow· 
ship-may be induced or increased by rotating the thigh outwards, and 
thu11 putting the obturator muscle on the stretch; (5) pain may be elicited 
by making pre::sure over the external outlet of the obturator canal, com
paring the effect on ei ther side of the body; and (G) pain may be elicited 
by pref'lsing on the pelvic outlet of the canal with the finger introduced into 
the vagina. or rectum. 

Treatment.- If the hern ial tumor be perceptible, au attempt may be made 
to effect reduction by means of the taxis; but if this fail, or if there be rea
son to suspect the ex istence of strnngulntcd obturator hernia, though no swell· 
ing cnn be recogn ized, an exploratory operation should at once be resorted to. 
A long-itudiual incision about three inches in extent may be made, beginning 
a little above Pou part's ligament, and passing downwards on the inner ~ide 
of the femora l ves:::cls. The pectineus muscle bein~ divided, and the fibres 
of the obtu rator separated with the director or handle of the knife, the sac 
of the hernia 1 if there be one, will be exposed. The taxis shou ld now be 
tried ngain, when, if still unsuccessful, the sac should be opened, and the 
st ricture caut iously divided in an upward direction. Birkett has collected 
twenty·fivc recorded cases of strangulated obturator hernia, in fourteen of 
which the nature of the nffoction was not di~covercd until after the patient's 
death, while in one the symptoms disappeared spontaneoui;ly without treat· 
ment. Of the ten cases recoguize<l during li fe and submitted to treatment, 
four recovered and six died. The taxis was employed in two cases with one 
recovery; and hcrniotomy in six cases with three recoveries. In one case 
(Ilil ton's) 1 the diagnosis was not made until after the performance of lapa-

1 A second case of laparotomy (fatal) for obturator hernia has sioce been recorded 
by Coulson. 
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rotomy (the patient dying), and in another, in which. the integ-uments were 
hcc:oming gan~renous when the case was first seen, the patient died the day 
after the t:"tablishment of a fecal fistula. 

PERIXE.\L HER~l.A. 

In this form of rupture, the protrusion occupies the perineum, an<l is 
placed usually between the rectum and prostate in the male, and between 
the rectum and \'agina in the female, but, occa:;ionally, on one or other 
side of the anus. Perinea! hernia, which is more common in women than 
in men, is readily reducible, and may be kept within the pelvic cavity by 
the use of a pad and T bandage. 

PuuEi\'DAL OR LABIAL l-IEnN1A. 

In this variety, the hernia occupies one of the labia. major:t, descending 
between the vngina and the ramus of the ischium. Pudendal hernifi is to be 
diaf!'nO~ticated from inguino-labial and from .femoral rupture, nnd from ty1Sls 
o.f the labiwn and of the canal of Nuck, the so-called hydrocele of that part. 
From i11guino-labial hernia, it may be di:::tinguished by the parallelbm of its 
axis with that of the vagiaa, by the non-implication of the inguin:d canal, by 
its rounded rather than pyriform shape, and by its position nlong:side of the 
ramus of the isC'hium instend of o\·er the body of the pubis; from femoral 
hernia, hy the position of the neck of the hernial sac as rC'gards the ram us of 
the ischium, this bone lying e:clenwlly in the case of pudenda!, and infernally 
in the cnsc of crural, rupture; and from cystic grou'i/1s, by their irreducibility, 
their tense and resisting character, their gradual increase in size, and, in 
many instances, the pos~ibility of completely isolating them with the fingers. 
The treal1ne11t consists in the introduction of a suitable pessary, or in the 
application of an elastic bandage. Shoul<l strangulation occur, and herni
otomy be rc<1uired, the str icture should be divided in t\11 inward direction. 

V.AGINAL HERNIA. 

The protrusion occupies either the anterior or posterior wall of the vagina, 
and ma~· produce discomfort by compres:sing either the rectum or urethra. 
The freatment consists in the use of a suitable pessary or elastic bandage, 
nnd in the employment of the catheter, if there is any difficulty in evacu
ating the contents of the bladder. 

IscmATIC OR Sc1ATIC HERXIA. 

The hernia. protrudes through the sciatic notch, usually below, but some
time:- above, the pyriformis muscle, and projects beneath the gluteus maxi mus. 
The treatment consists in the application of a pad and elastic bandage i should 
heruiotomy be required, the stricture should be divided, as recommended 
by Oir Astley Cooper, in a. forward direction. Au intere:;ting example of 
this rare form of hernia has been recently reported by Crossle, of Dublin. 
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CHAPTER XLII. 

DISEASES OF INTESTINAL CANAL. 

l NTF.STJNAL OnSTHUCTTON. 

On~rrRt'CTION to the passage of fecal matter a long the in testiua1 canal may 
be due to ''arious causes, some of which produce acute sy mptoms and often 
terminate life in the cou rse of a few days, while others net comparati ve ly 
slow ly-the obstru ction in these cases not unfrequently yielding spontane
ously,a1ul,cven when proving fatal, not doing so fo r a considerable period; 
hence the customary divi:;:.ion of cases of intestinal obstruction in to two 
cJa$=scs, the a('llie and chronic, a divi!>ion which is conven ient for purposes of 
study, and wil l, therefore, be retained, though in practice, ..:ascs will often 
be met \dth which arc on the borde1· Jine between the two varictici;;, the 
ncute formt:i of obstruction sometimes, as well remnrked hr Pollock, subsid
ing into the chronic, while, on the other hand, the chron ic. cases may nt any 
moment become acute.· 

Acute Intestinal Obstruction.-The most frequent cmu=es of this form 
of obstru ction a re (1) congenital mal-

Fw. 44G fonnalion.~; (2) the impaction of foreign 
bodies, gall-stones, etc.; \3) invagination or 
intw~susception - the upper F<egrnent of 
bowel commonly ~dipping within the graRp 
of the lower, like the fin ger of a glove 
when it is taken from the hand, though 
occasionally the lower segment is im·agi
nated into the upper, constituting 1·etro
gmde i11tus.su,<iception; (4) twisting of' the 
bowel upon it~elf'-1.1olvulus-commonly 
connected with abnormal elongat ion of the 
mescnteric attachment of the affhctcd gut; 
and ( 5) intemrtl .<itrangulation, due to the 
biu<ling down of the bowel by a d i,·crticu
lum, or by a band of organized lymph, to 
the protru~ ion of the gut through an aper-

~~.~~p~~111~1~/1~c:~~~c~b~t~·~1 c~::~n;~~~: :1~~ 
occur in the cour:::c of inftammatorY affec
tion.~ of' the abdomen, such as enterifo•, peri
tonitis, or typhlit is, or (ns already men
tioned) in cases of ch ronic obst rnct ion, 
especially from cancerous di.sea.<ie of the 
bowel. SpoMn, without orgat1ic change, is 

Internal strangulation by a diver- considered by some authors to be C:lpable 
ticulum. {Prn1111>.) of producing acute obstruction i but though 

_ . the possibility of' such au event may not he 
demed, its occurrence must be extremely rare. F. Jordan believes thnt 
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either acute or chronic obstruction may result from fatty degeneration of 
the muscular wall of the bowel.' 

Sym]Jloms of Acute Obstruction.-These are usually well marked i the pa· 
tient commonly experiences intense pain, often referred to a particular spot, 
accompanie1l with great vital depre.ssion, and occasionally absolute 81jJlCOpe. 
l romiting, at first of the gastric and subsequently of the inte.stinal contC'nts, 
and complete constipation, quickly supervene, the abdomen at the ~amc time 
becoming tender, s11..•ollen, and tympanitic, and the interference with normal 
peristalsis caui-ing the bowels to roll over each other with loud bo1·borygmus 
and gurgling; the motions of the intestine, if the abdominal parietcs be 
thin, may be felt or even seen externally, and may sometimes be observed 
to cea~e suddenly at some particular point which corresponds to the seat of 

~i~~~i~c!~1~1i~usY~~~~r :·~\i:,~~ b~~,~~~~:~ ry ~~;~l~ei~l~~~~~~ti::1 ~~,~~;cc~!~1~1:. t·~~~ 
-the duration of the case rarely exceeding a week or ten days; in cases of 
intus:-;usception, the invnginated portion of gut is occasionally separated by 
sloughing, and discharged per anwn, the continuity of the bowel being 
maintained by previously formed adhesions, and spontaneous reco\·ery thus 
following. 

Chronic Obstruction.-The most common causes of this variety of obstruc· 
tion arc (l) fecal accunmlations; (2) stricture of the bowel, often of a malig· 
nant ('h:uactcr; (3) inftammalo1·y changes in the bowel, ret>ulting from injury; 
(4) chronic peritonitis (often tuberculous), or abdominal ab8ce,r~,~ell; and (5) 
abdominal lmnors of various kinds, which may compress and thus obstruct 
the adjacent portions of intestine. 

Symptonvt.-In the case of chronic obstruction, constiprttion is the most 
prominent sympton; there is seldom any acute pain, nnd comparatively 
slight constitutional di;.;turbance, while the i·oniilin.tJ is not constant and does 
not a~sume a stcreoraccous character until much later than in cases of the 
acute variety. Abdominal distension, though ultimately well marked 1 is 
slowly developed, nnd lifC may be prolonged for six weeks or more, rccowry 
even being sometimes obtained after the persistence of complete obstruction 
for this period of time. 

Statistics of Intestinal Obstruction.-The statistics of intestinal ob~truc· 
tion were particulnrly invc~tignted by the late Dr. " '· Brinton, who frmnd, 
from nn analy~i:-i of' 12,000 post·mortem examinations taken promiscuou~ly, 
that, excluding- hernia, intestinal obstruction caw::ed death in one out of 280 
cn~e~. Of the fatal eases of obstructed bowel, about 43 per cent. were due 
to the existence of intussusception; 31} per cent. to internal strang-ulation 
(by baml8, etc.}; 17 ~ per cent. to strictures, or to tumors implicating the 
inte:)tinal wall; and 8 per cent. to twisting of the gut upon itself. 

The locality of' the le!'ion was (in the case of initt81iW~Ctption) the junction 
of ileum and coccwn in 56 per cent., the ileum, alone in 28 per cent., thcJt:J°u.· 
mrnt in 4 per cent., and the colon in 12 per cent. of the whole number of 
instance8. The corresponding percentages derived from Bultenu's stati~tics 
of 7():~ cases :show for the ileo·ccccal junttion 51.4 per cent., for the small 
inte::itinc 2~.8 per ccnt. 1 and for the large intestine 19.8 per cent. In ob· 
:-:truction from internal strangulation (by bands, etc.), Brinton found the 
part nffoctcd to h:we been the small intestine in !J5 per cent. of all cases; 
while, on the other hand, strictures and twistings itwoh•ecl the large intestine 

1 Slranqulnted /1ernia, which is perhaps the most frequent cause of 11cute intestinal 
obstruc:tiOn, is trcuted of in Chap. XL., nnd is therefore omitted here. 
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in 88 pct· cent. of all cases. Similar results are obtained from Bultenu's 
st11tistic.:i:. The sexes nre almost equally liable to most of the cau:ses of 
intestinal ob3truclion, but impacted gall4 stoncs are four times _as common in 
women as in men, while, on the other hand, according to Lcithtenstcrn, 
intussusception is nearly twice as common in the male as in the female. 

Diagnosis.-It is of the utmost importance, in undertaking the treatment 
of a case of intestinal obstruction, to ascertain (1) whether it. belongs to the 
acute or to the chronir variety, and (2) to what cause the obstruction is due. 
From Dr. Brinton'::; statistics, quoted above, it will be seen that of acute 
(fatal) cases mther more than half ( 43 to 39~) are due to i11tussusception, 
while of the remainder, about four4 fifths are due to iuterna.1 strangulation i 
and as the treatment of these conditions is not the same, their diagnosis 
becomes a matter of great interest. 

Jntussusception is by far the most frequent cause of obstruction met with 
among infants and young children, and is sometimes traceab le to the dis
turbance created by polypi of the bowel, by intestinal worms, or even by 
nuu:;~e~ of undigested food; it is especially characterized by a constant desire 
to go to stool, and by the discharge from the rectum of mucus, with liquid 
or coagulated blood. The perpetual desire to defecate is considered by Pol 4 

Jock almost pathognomonic of invagination. Stercoraceous vomiting is not 
as uniformly present in this as in other varieties of acute ob:struction. In 
many cases, if the abdominal wall be thin, an elongated tumor, the shape 
of which ha~ been compared to that of a sausage, may be distinctly felt by 
palpation, usually at the le.fl side, and, in children at least, the invaginated 
gut may often be felt by the in troduction of the finger into the rectum. 

lnlern(tl St1w19itlation is most common in the periods of adolescf'nce and 
early adult or middle life. Its most characteristic 8ymptom is the occur4 

rence of intense prostration or syncope. 
Twil$ting of the Bowel is usually an affection of advanced life, and com4 

monly involves the sigmoid flexure of the colon, its next most frequent !:!eat 
being- in the neighborh?od of the ileo4 crecal valve. True knotting of t!te 
bowel has been observed mat least three cases, recorded by Parker, Gruber, 

f:~1 ~- 1~;~i·er~;;,01~;11e~1~1~~s~~~~!~d~cf;0:n!"'~~d~1~e~~~~ ~t~~~~~1~1:1, i~:1:~f~0;i~~ 
other is tympanitic. 

Strictures or 7.'mnors (causing chronic obstruction) affect the lower bowel 

~~~~ 1~~ot;~qt~?,'.~~~;0i1:11£o ~\1~11h~~~r~~~e~·i1=~~s:,h:n3ib~111~~i~xct~11~i~1~~~~~\~~ 
anwn. The history of the case will likewise serve for the purpose of diag4 

no.sis, :::.hould acute symptoms suddenly supervene under these circumst:rnces. 
In order to determine what part of the intestinal canal is tlte seat of obsfruc4 

lion, it is to be borne in mind that when the symptoms are acute, the le:sion 
(unle:-s the ca."c be one of twisting of the gut) is usually situated in the uppe1' 
bowel,.while chronic obstru~tion commonly involves the lur9e intestine. Ob· 
strucuon below the descendmg colon can generally be recognized by careful 
exploration of the rectum. The period at which stercornceous vomiting 
occurs is earlier in proportion to the greater proximity of the sent of ob· 
struct ion to the pylorus; moreover, the higher the point at which peristalsis 
is arrested, the less, as a rule (arcording to Hilton, Bird, and Barlow), is 
the amou nt of ul'ine secreted. Finally, careful palpation of the abdomen 
may, if the parietes be thiu 1 serve to point out more or less exactly the point 
at which the bowel is obstructed. 
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TREAT:'.\lENT OF INTESTINAL 0BSTRlJCTION. 

Certain indications are common to all cases of intestinal ob~truction. 1 

Bearing in mind that the mo~t desperate cases sometimes terminate in spon· 

::~~1~de~~~o~e2·~~~::\~u:~~fe11vi~~0~11~n~0cl~~n~~~In~la;:r~s~~ft~~~c:~~~~;~~ 
venting dislen5ion, and maintaining the patient's strength. The first and 
second objects are best accomplished by the free administration of opium 
(which may be advantageously combined with belladonna), and preferably 
in the solid form. From half a. grain to a grain of the Extracturo 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 are to be 
accomplished by the administration of concentrated food in small quantities 
nod at frequent in tennis. It is obviously desirable that, in order to prevent 
distension, the bulk of food, and especially of liquid, introduced into the 
stomach, should be as small as possible, and for the same reason t!1e exhibi
tion of purgatives .by the mouth should be strictly interdicted. Large and 
repeated enemal<i of warm water, or, which Head prefers, warm oil,2 ad
ministered through n. long tube, are, on the other hand, of the greatest value, 
serving in difforent cases to effect disintegration of fecal accumulations, to 
alter the position of the bowel and thus cause the disappearance of a twist, 
or even possibly to relieve intussusception by pushing up the i11vaginated 
gut: the last-mentioned result could, however, only be attained in very re
cent cases, on account of the rapid formation of adhesions between the two 
portions of intestine which are involved. Inflation of the large intestine with 
air, introduced through the rectum by means of a long tube and stomach
pump, has occasionally proved successful in relieving the obstruction when 
all other measures have foiled, and should certainly, I think, be_resorted to 
in such cases. The application of electricity has also proved successful in 
cases recorded by Finny, Giommi, and others. The administration of calo
mel, in combination with opium, might be proper in case peritonitis should 
be developed at an early period; but under other circumstances should be 
avoided, as tending by its cn.thartic action to increase the distension of the 
bowel. Eclernal manipulation by gently rubbing and kneading the abdo
men (abdoniinal la.l'is), has occasionalJy proved of service, and may be aided, 
as may the aclministrntion of enemata, by placing the patient upon the 
knees and elbows, or, in the case of an infant, by complete inversion. The 
external application of ice proved successful in some cases referred to by 
llabershon. 

The special treatment of congenital malformations of the anus or rectum, 
of stricture or tumor involving the large intestine, and of abdominal ab
scc:;s or tumor, compressing, though not directly implicating, the bowel-any 
of which conditions may lead to intestinal obstruction-will be considered 
in future pages. But supposing that the case is one of acut? obstruction, 
resulting from either intu::;susception, internal strangulation, twisting, 
stricture of the small intestine, or the impaction of a foreign body, and that 
the course of treatment which hns been recommended has been tried and 

1 It is perhnps scarcely nccessar,v to say tb~t in every case or i~~est!nnl o?structi~n 
the surgeon should make a careful examination of all the localit1es in which bernui. 
is apt to occur. 

J CR~es have been recorded by Libur nnd Jate, in which cures were effectc~ by t.he 
successive injection of solutions of bicarbonate of sodium and of tartnr1c acid. 
1\lurray, of Ncwcastle·on.Tync, nnd others, recommend enemata of ox.gall. Au 
enema of iced water proved successful in a case recorded by Kormana, of Coburg. 

53 
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failed, what is to be done? There is no time for delay, for the~c cm:cs ns a 
rule soon terminate fatally, and if any operation is to be <lone, it should not 
be postponed until the patient is at the point of death. 

Laparotomy, or, as it is more commonly though less accurately ca11ecl, 
Ga.11trotamy,1 the laying open of the abdominal _cavity in order to search f~r 
and if pO~:"ible remove the source of obstruction, has been rcf.l.orted to Ill 
these casefl, and is, I think, justifiable under certain circumstances. If, how
ever, the case be one of intussi1sception (and this is, as has been seen, the 
cause of obstruction in the majority of acute cases), the surgeon will, in my 
judgment, usually best consult the interests of his patient by declining 
operative interforence. J\Iy reasons for this opinion arc, that (1) the tender 
age of many of the subjects of invagination renders them peculiarly ill 
adapted to support so grave an operation; (2) the operation, which is a lwnys 
one of a very serious nature, is particularly so in these cases, on account of 
the frequent existence of peritonitis as a complication; (3) the attempt to 
dislodge the invaginated bowel is very apt to fai l i and (4) there is a fair 
probnbility of i::pontaoeous recovery after sloughing of the invaginated gut. 
The latter point may be illustrated by Leichten:stern's statistics, which show 
that of 557 caz-es 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 345 (8.3 per cent.) in death. The only cases of iutu&-usccption in which 
laparotomy seems to me to be justifiable are the rare instnnces in which the 
symptoms are tho5e of obstruction merely, and not of strang1dation. The 
operation lrns, I believe, been employed in 43 cases, 13 of which terminated 
successfully. The e:uliest age at which the operation has been successful 
is six months (Rands). 

In cases of acute obstruction due to causes other thanintussusception, there 
can be no doubt, I think, that laparotomy is justifiable, should other meas-
ures fail to give relief in the course of two or at most three days. There 
is, under such circumstances, no reasonable prospect of spontaneous re
coveL·y, and the only hope of cure in a case of persistent internal strangu
lation, which, next lo invagination, is by far the most common lesion found 
in cases of acute obstruction, is in the employment of operative measures 
hefore the occurrence of general peritonitis or gangrene. Even in these 
cases, however, it may be well, before resorting to the knife, to try, as ad
vised by Brinton, the effect of one or more tobacco enemala, and the surgeon, 
I may add, should take care not to mistake the constipation that attends 
enteritis or peritonitis for acute obstruction. 

Lapm·olomy is thus performed: The patient, thoroughly etherized, is placed 
in the recuml"cnt posture, his buttocks being brnught to the foot of the 
operating table, and the contents of his bladder evacuated by catheteriza
tion; the temperature of the room should be previously raised to at least 
70° Fall!'. The surgeon may cut <low• directly upon the seat of ob~truction, 
if the point at which this exists has been accurately determined, but should, 
under othe1· circumstances, make his incision strictly in the median line, the 
wound extending from an inch below the umbilicus, longitudinally down
wards for about four inches. The dissection is cautiously carried down to 
the peritoneum, in which membrane a small opening is then made, and en
larged RS much ns may be necessary with a iwobe-pointed bistoury intro-

1 His better, I think, to reserve the term ,qastrotomy for the operation of opening 

~~~1~0;~~~~~ti~n:·ei~ 0;:n:r:i~r~~~~b~0!~:!~~;:r8o~~~'~(\~~~i~~tr~~:, ~~:r~~fi111~fr:~f 
the body below tbcnbs). 
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cluccd upon the finger ns a director. Search is next to be made for the scat 
of ob:-'ltrurtion, hy carefully tracing downwards that portion of the bowel 
which is f'oun<l distended. The source of strangulation haYing been dis
coyered, the constriction is to be relieved, by the division or separation of 
band:; or organized adhesions, or by withdrawing the strangulated gut from 
any pocket ur fi&:;ure in which it may ha\'e been caught. If it should be 
found that the case is one of t•ohmlus, the bowel may be carefully untwisted 
and replaced in itf' normal position. If the obstruction be due to the im.
J><Wlion of a foreign body or a gall.stone, the gut may be opened and the of
fonding sub~tance removed, the case being subsequently treated as one of 
wounded intestine (see page 381). If a stricture of the intestine be found 
(very rare except in the lower bowel, when a diflerent operation would be 
incli<'atcd), the be::;t that can be done is to lay opeD the gut above the strict
ure, and attach the margins of the aperture thus made to the edges of the 
external wound, in hope that the patient may recover with a fecal fistula. 
The F:amc course i-;hould be pursued if the case be found to be one of fotus
susceplion, and if the firurness of the adhesions should prevent the relief of 
the invagination. 

Unless it be designed to attempt the establ ishment of a fecal fistula, the 
external wound should be immediately closed, upon the completion of the 
operation; the after-treatment consists in the adoption of means to combat 
the peritonitis which may be expected to arise. 

The statistics of laparotomy for intestinal obstruction have been im·e:sti
gatc<l by several writers, including Adelmann, 'VhitalJ, Sands, and myself. 
I have collected in all 230 cases, of which only 68 appear to have ended 
favorably. 

Volvulus, . . . . . . . . 14 
Str11.ngulation continuing after herniotomy or 

taxis, ........ 18 G 12 
Invnginntion, , . . . . . . 43 1!3 30 
Foreign bodies, impacted feces, gall-stones, etc., 18 7 10 
Strung:ulation bybands,ndhes_ions,ordiverticuln, 76 20 65 
Ob.,truction from tumors,str1ctures,ulcers,etc., 28 I 7 19 
Internal hernia and "ileus," 20 7 12 
Obstruction from other causes, . . 4 1 3 
Cause of obstruction not ascertained,. !) 3 6 

--------
Aggregate, . . 1 230 68 155 

Enterotomy for Acute Obstruction.-The operation which has just been 
clc.:::cribe<l, is that which I woulcl ordinarily recommend in ca~es of acute 
intc:-;tinal ob:-i.truction in which interference is deemed nece~::ary. Other 
surgeons, however, includi~1g .t~1e l~te .i\Ir. ~fau~1?er, haye preferred ~ resort 
to J:.:11terotomy, nm king an 10c1s1011 111 !he nght time reg10~, and opem~g the 
fir::;t coil of intestine which presents itself, so as to establish a fecal fistula. 
This operation iovofres much less interference w.ith the peritoneal cavi_ty 
tlrnn Japarotomy, and may therefore be preferred m some cases as a palha
ti\'C or euthaoasial measure, but it could not be expected to afford permanent 
relief iu cases of internal strnngulation, while in cases ofintussusccption, no 
operation 1:.li1oulcl

1 
ns a rule, be performed, for the reasons already mentioned. 

Puncture of lite Bowel with a delicate trocar or aspirator is recommended 
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by Gross, Demarquay, and 'Vagstaf!e, as a means ~f ?ffordiog relief _by 
allowing the escape of gas from the chstended bowel. ~his proced ure, which 
has occasionally been followed by complete rec?very, 1~, however, 1;1ot free 
from risk, death directly traceable to the oper~tion havmg ensued 10 three 
out of ten cases recorded by Fr5.utzel, of Berlm. 

Enterectomy, or resection of the affected portion of bowel, is recom
mended by some surgeons, and in a majority of the cnses in which it has been 
performed is said to have ended in recovery. 

Cases of Enterectoniy. 

No. Operator. Result. No. Operator. Result. 

------- - -------
1 Amitcs11.rove1 H.ecovered. 16 Kocher, H.ccovcred. 
2 Tiaum, 17 Id. 

Died. 3 Berger 1 Died. 18 lcl. 
4 Billroth, Recovered. 19 Koeber1e, Recovered. 
6 ld. ? 20 Langen beck, Died. 
6 Byrd, Recovered. 21 Ludwik, Recovered. 
7 ld. 22 !ladclung,1 

8 Cberni, ? 23 l\ [in in, 1 

9 Czerny, Recovered. 24 Neuhauss, 
JO Id. I DOM 

25 PCrier, Died. 
11 Dittel 1 Recovered. 26 Roggenbau, Recovered. 
12 lfogedorn 1 27 Tr61at, ? 
13 Id. 28 Id. ? 
14 Ho wee, Died. 29 Id. ? 
16 Julliard, Recovered. 30 WittelsbOfcr, Died. 

Operations for Chronic Obstruction ; Colotomy.-In most instances, the 
cause of the obstruction in chronic cases can be detected by careful rectal ex
ploration, when very simple treatment will often suffice to give relief; thus, if 
an accumulat ion of hardened and impaeted feces be found in the lower bowel, 
repeated enemata must be employed, so as to soften and disintegrate the 
mass, removal being, if necessary, aided by the use of the tiugcr1 or, which 
is certainly more agreeable to the operator, a lithotomy scoop, or the handle 
of a teaspoon. In cases of obstruction dependent on uterine or ovarian 
disease, the surgeon should address his treatment to the organs primarily 
implicated. The cases of chronic obstruction demanding operative relief 
are chiefly those dependent on stricture of the rectum, whether malignant or 
otherwi:::e, and the operation employed in these cases consists in the establish
ment of an artific ial anus by opening the colon (colotomy), the part of the 
gut usually selected for this procedure being the sigmoid flexure. The 
operation of colotomy may also be occasionally required in certain cases of 
malformation of the lower bowel, of ulceration or cancerous disease of the 
rectum (even if unattended by obstruction), and of recto·vaginal or recto
vesical fistula. Colotomy may be performed by opening the sigmoid flexure 
in the left iliac region (as originally suggested by Littre, in 1710) ; the 
ccecum in the right iliac region (Pillore, 1776); the sigmoid flexure in the left 
lumbm· region (Callison, 1796) ; the transve1·se colon in the umbilical region 
(Fine, 1797); or, finally, the crecmn, in the 1·ight lumbar region . 

Callisen's or Amussat's Operation.-The operation which is generally re
sorted to at the present day, and which is certainly the best in cases of 
chronic obstruction from stricture, etc., was suggested by Callisen and sub
sequently improved by Anmssat, and consists in opening the colon in the 

1 Partial resection. 
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left lumbar region-Left Lumbar Colotomy; the following directions for its 
performance are given by AJlingharu, and are founded upon the experience 
derived from more than fifty dissections, and from a large number of opera
tions performed by that surgeon. An:.-csthesia having been induced, the 
patient is fixed in the prone position with a slight inclination towards the 
right side, a hard pillow being placed under the left side, so ns to render 
the loin tense and prominent. To determine the exact position of the colon, 
a point on the crest of the ilium, midway between the anterior superior and 
posterior superior spinous processes, is marked with iodine paint, the colon 

Fw.447. 

Resultoflumbarcolotomy,showinglincofincis1on. (BRYANT.) 

in the normal condit ion being always situated half an inch behind the 
point thus marked. The surgeon then, standing in front of tl1e patient, 
makes an incision of at least four inches, midway between the last rib ·and 
the crest of the ilium, the centre of the wound corresponding exactly with 
the point which has been marked. The wound may be transverse, as recom
mended by A.mussat, or, wh ich is better, oblique, downwards and forwards 
in the course of the ribs, as advised by Bryant. The various tissues are 
carefully divided to the full extent of the external wound, until the lumbar 
fascia and edge of the quadratus lumborum muscle have been reached; the 
former being cut through, the colon usually presents itself: and may com
monly be recognized, even if uudisteuded, by the appearance of one of its 
longitudinal hands. Care must be taken not to open the peritoneum, which 
is sometimes inflated with gas, and simulates the appearance of' the bowel. 
The operation is completed by introducing with a curved needle strong 
silken sutures, by means of which the gut is drawn to the surface, when it 
is incised iu the direction of its long axis, to the extent of about au inch; 
the margins of the intestinal aperture are then stitched to the edges of the 
external wound, the sutures beiug retained until they begiu to cut their 
way through by ulceration. Costallat divides the operation into two stages, 
not opening the bowel until several days after its exposure. 

The great 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; the operation is comparatively easy 
when the bowel is distended with feces, but under opposite circumstances 
(as when performed for stricture without obstruction) may be attended 
with considerable difficulty; it is a good plan in such a case to distend the 
gut with nir before beginning the operation, so as, if possible, to render the 
11osition of the colon more apparent. Some inconvenience is usually at first 
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experienced from prolapse of the bowel' through the artificial anus, b11t1 as 
the tissues contract, the tendency to protrusion diminishes, and it may be 
ultimately necessary to adopt means. to prev~nt tl~e orifice fr(~m closin~. 
To a\•oid the escape of fecal matter at 1ncom·ement tunes, the patient should 
wear an obturator of ivory or other suitable material, attached to a gutta
percha plate, and held in po5ition with a tru!;s or bandage. 

If the disease for which the operation is performed he situated abot'e the 
sigmoid flexure (which may commonly be ascertained by noting thc_quan
tity of fluid which cau be injected),2 the cwcwn !'hould be opened m the 
right lumbar region by a similar procedure to that which has been described. 

Liltre's Operation, which is preferred by Studsgaard, Reeves, and se\·cra.l 
other surgeons, is a more simple procedure than Amussat's, particularly in 
children. It consists in making an incision from two to three inches in 
length, parallel lo and a little above the line of Poupart's ligament, and 
midway between the anter ior superior spjnous process of the ilium and the 
spine of the pubis. The various tissues, including the peritoneum, are cau
tiously di\'ided upon a grooved director, when the colon is drawn fol'wards 
and opened as in Amussat's method. This operation is usually performed 
on the left side, opening the sigmoid flexure, but may also be practised on 
the 'right side, opening the ccecwn. 

"With reg-ard to the statisti<:.'1 of these operations, it may be mentioned that 
Mr. Hawkins, from an analysis of all the cases which he was able to collect 
up to February, 1852, came to the conclusion that the proportion of recove
ries after Amussat's operation was decidedly greater than after Littre's. 
Mr. Hawkins's tables contain 17 cases in which the peritoneum was opened, 
with 7 recoveries and 10 deaths, and 31 in which the peritoneum was not 
opened, with 17 recoveries and 14 deaths. Of 75 terminated cases of lum
bar colotomy, tabulated by Dr. Mason, of New York,.53 ended in recovery, 
and only 22 in death. Van Erckelens has analyzed 262 cases of colotom}r, 
84 being examples of Littre's operation, with 39 deaths, and 165 of Amus
sat's, with only 63 deaths; the nature of the operation was unknown in 13 
cases which gave six denths. Bulteau gives 142 cases of lumbar colotomy 
with on ly 50 deaths. l\Ir. Curling's experience in lumbar colotomy is per
haps as lar~e as that of any other living surgeon; of 21 cases reported by 
himself and his colleagues, 1-! were successful, while 7 terminated fatallv
though in some of these great relief was temporarily afforded. Mr. Allfng
ham's experience has been equally satisfactory; of 10 terminated cases 
reported. b~ this Rurg-eon .up to 1870, 6 are fairly regarded as successful, 
great relief was afforded m 3 more, and death resulted from the operation 
in only 1 instance. 

·when colotomy is performed for malignant disease of the rectum, perma
nent recovery cannot, of course, be anticipated, but, even as a means of 
affording temporary comfort, the operation should, in my judgment, be un
hesitating:ly resorted to in suitable cases. I would advbe its performance 
(provided there were no special contra-indications) in nny case of chronic 
obstruction from disease of the lower bowel, in which no benefit had resulted 
from a fair trial of judicious medical treatment. 

1 To l?revent. protrusion, Dr. Maclaren employs an 11 cnlerotomy tube 11 somewhat 
resembling Sir llcnry Thompson's supra.pubic vesical tube for prostatic hyper. 
t.rophy. 

_2 Mr. T. P. Tenle recommends laparotomy as an exploratory operalion to ascer
tam on which side the colon should be opened 1 n preliminary measure which seems 
to me as dangerous as it is unnecessary. 
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Colectomy, or excision of a constricted portion of large intc6tine, appears 
to have been rc:wrtccl to in nine cases, four of which have ended in 
reconry. The succr:•sful operators have been Reybar<l, Czerny, Martini, 
and Bryant. Gu~::enbauer't;, Baum's, Schede's, Guyon's, and Marshall's 
cases terminated fatally. 

l\lALl~OR:'>lATlONS OF TIIE ANUS A"ND RECTUM. 

The surgeon is not unfrequently called upon to attempt the relief of con
genital malformations of the lower bowel, which, unless remedied by opera
tion, will inevitably lead to fatal intestinal obstruction. 

Partial Occlusion of the Anus.-In this condition the anus, though not 
ent irely occluded, yet presents so minute an orifice ns not to permit the free 
escape of feces. The <lia9no8i.s of this from the more serious conditions 
which will be presently described, can be made by careful inspection, which 
will reveal a pas:;agc admitting the introduction of a probe. The treatment 
con~ists in enlarging the orifice by making radiating incisions with a probe
pointed knife, dilatation being subsequently maintained by the occasional 
use of a bougie. 

Complete Occlusion of the Anus.-In this variety of malformation the 
anus is closed by a membrane of greater or less thicknes . .::, through which 
the mcconium may be seen, and which bulges when the child struggles or 
cries. The tteatment consists in making a crucial incision, excising the 
flaps thus formed, and bringing the skin and mucous membrane together 
with fine stitches-a bougie being passed from time to time to maintain the 
opening in a patulous condition. 

Imperforate Anus.-Ilere the anus is completely absent, its normal posi
tion being occupied by a dense fibro-celluhtr mas:;, from a quarter of an 

Fro. 448. 

lmperforate anus. {AsHTON.) 

inch to an inch in Lhickncss, behind which the rectum terminates in a blind 
pouch. The frtu,tlment consists in ?1-aking _an i_ncisi~n of about a? inch i~ 
length, forwards from the coccyx, m the d1rect10n of the raphe of the pen-
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oeum. The wound is then cautiously deepened, in the median line, follow
ing the curve of the sacrum until the gut is reached, when a free opening 
is to be made, and the meconiurn evacuated. The mucous lining of the 
rectum is then to be drawn downwards (if possible) to the external wound, 
and attached to the skin with sutures. The use of bougies is subsequently 
required to maintain dilatation. 

Occlusion of the Rectum.-The anus is well formed, and the nature of 
the case, is, therefore, probably not suspected until after the development 
of symptoms of intestinal obstruction, when the diagnosis may be readily 
made by the introduction of the finger or a probe, the instrument com ing in 
contact with a bulging membranous septum, from half an inch to an inch 
above the anal orifice. The treatment consists in mnking a small incision to 
evacuate the mccou ium, the wound being subsequently dilated with dressing
forceps or enlarged with a concealed bistoury. The use of the bougie must 
be continued daily for some months. If the operation is attended with much 
bleeding, plugging of the rectum shoulrl be resorted to. Pearce-Gould has 
reported a curious case of congenital occlusion of the rectum by au inspis
sated plug of mucus, in which euterotomy was resorted to ";th a fatal result. 

Imperforate Rectum.-In this condition the whole rectum is wanting, the 
anus being usually likewise imperforate. The colon terminates in a dilated 

F10. 449. 

lmpcrforatercc:tum. {ASHTON.) 

pouch, in the iliac fossa, or op
posite the promontory of the 
sacrum. The diagnosis of this 
condition from that of imperfor
ate anus, is always difficult, and 
often impossible. It may in 
some Ct1ses be facilitated by 
careful palpation of the abdo
men, or (as suggested by 
Holmes) by introducing a sound 
into the bladder (or vagina, if 
the patient be a female), when, 
if the instrument impinge indi
rectly on the posterior wall of 
the pelvis, it may be inferred 
that the rectum is totally absent. 
In the treatment of these cases, 
the surgeon has four operations 
to choose from, viz., (1) puuc
ture with an nspirator1 over the 
needle of which a small canula 
may be afterwards pushed in, 
and the passage thus gradually 
dilated, as advised by Grimes1 

of Liverpool, (2) cautious dis
section upwards from the per
ineum (as recommended for 
imperforate anus), (3) Littre's 
operat ion of opening the colon 
in the iliac region, ~md ( 4) lum

bar colotomy by the method of Callison and Amussat. In case of failure 
to reach the gl~t ?Y n~eans of the aspirator, the perineal opemtion should be 
chosen, unless it is evident that the bowel cannot be reached in this direc-
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tion. It is performed in the manner already described, great care being 
taken not to wonn<l the bladder, vagina, peritoneum, or iliac ve:5sels. If 
the gut can be reached, its mucous lining should, if possible, be drawn 
downward and attached to the edges of the external wound-a::; otherwi.:;e, 
apart from lhe clanger attending the passage of the meconium over a raw 
surface, the artificial canal will be apt to contract into a narrow and 
troublesome sinus. Verneuil recommends that the coccyx itself should be 
exci:-;c<l in these cases, as a preliminary to searching for the bowel; he has 
himself adopted this plan in several cases with a successful result. 

If, however, it be evident that no attempt to reach the bowel from the 
perineum can succeed, or if the attempt have been made and ha\·e failed, 
the only remaining course of treatment is to open the colon by one or other 
of the methods already described. I cannot subscribe to the doctrine that 
it is more merciful to abandon a child to certain death than to strive to save 
his life by the formation of an artificial anus; on the contrary, it is, in my 
judgment, the surgeon's duty, in these cases, to urge the performance of this 
operation, on the same principles as those which guide him to recommend 
tracheotomy in a case of occlusion of the larynx, or amputation in one of 
hopeless disorganization of a limb. 

With regard to the particular mode of opening the colon in these cases, 
some diffhence of opinion exists. Amussat's operation in the left lumbar 
·region is usually preferred, but is less apt to succeed in these cases than in 
those of chronic obstruction in adults, on account of the frequent existence 
in infants of a long meso-colon, which, by allowiug the bowel to float, as it 
were, may render it impo:-;.Sible to complete the operation without opening 
the peritoneum; hence Ericl1sen is disposed to think that it may be better in 
these cases to open the crecum on the right side, instead of the descending 
colon on the left. l\Cr. Holmes, whose opinion on all subjects relnting to 
the surgery of ch ildhood is of the greatest value, gives a decided preference 
to Littre's operation, because (1) the operation is easier, the abdominal wall 
in the infant being thin, while the fa.t and other tissues of the loin are very 
deep i (2) the colon often cannot be reached from the loin without opening 
the peritoneum, and (3) the descending colon, in cases of impcrforatc rectum, 
is often so short that it might not be reached at nll by Amussat's operation1 

unless the incision were made so high as to endanger the kidney; hence 
Mr. Holmes recommends colotomy from the lejl groin, an<l similar advice 
is given by l\Cr. Curling. Finally, Huguier ad\'ise:; that the colon should 
be opened by nu incision in the iliac region of the right side. Upon the 
whole, I think that the weight of evidence is in favor of Littre's operation, 
and it is that which I should recommend in any case in which it was found 
impoi::tiible to reach the bowel from the perineum. Should the child survive, 
in a case of this kind, it would be proper to attempt the restoration of the 
natural passage by Demarquay's plan of pa iug a thread carrying a leaden 
ball through the artificial anus and out at the peritoneum, so as gradually 
to draw the gut downwards. A similar operation, using, however, nn elastic 
bulb instead of a leaden ball, has been successfully employed by W. A . 
Byrd, of Illinois. 

Congenital Malformations with Abnormal Openings in other Parts.
The several varieties of malformation which have been descnbed, may be 
complicated by the existence of an abnormal ~ommuuicntion between the 

~~1 ~1~;~dtl~~h~~dr~~~~s~c~1~~di~~e t~0;ri~1 :~Y it~~~:'\~fi~~:, ~',~~~~~~ ~rieu;t~~t~;~ 
of the body, sometimes at a considerable distance from the natural posi
tion of the anus. 
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The freatment of such cases consists in re:;toring the natural pai-:sagc (if 
po:->~ible), when the abnormal opening will usualJy heal of it.-:elf, or, if not, 
may be clo.:;ed at some future time by a plastic operation. "'hen the gut 
opCn:-> into the 1xtgina, the treatment may be facilitated by introducing a 
director through the fistulous orifice, and carrying it downwards t?wards 
the perineum; its point may then be cut down upon, and the skm and 
mucous membrane stitched together in the way already def':cribcd. Rhould 
the bowel communicate with the bladder or 'lll'ethra, the case may be one of 
greater difficulty; if, in such a case, the natural passage cannot be restored, 
a free perinea! incision should be made, as in the operation of lithotomy, 
laying open the neck of the bladder or membranous portion of the urethra, 
whichever may be involved, so as to afford a direct outlet for the meconium 
and feces. If the gut open on the swface of the body, the que~tion of opera
tive in terference turns on the position of the abnormal ope111ng; if this be 
in a situation in which no particula1· inconvenience would result from the 
deformity (as immediately iu front of the coccyx), or, on the other hand, in 
such a locnlity as to render it probable that a great part of the large intes
tine is ab~cnt (as in the iliac or umbilical region), the safest plan will be to 
decline au operation, merely dilating the abnormal aperture so as to prevent 
fecal accumulation; if: however, the gut open in the anterior part of the 

e:~i:U~l~mth~I' i~~e~~~n:~1\~t~,~~ ~~:;b~~:Ucl:;~! ,~:c~0e~1 ~;'l~1~ r~1~i~~o~i~~a~l~: 
ordinary position of the anus. In a case recorded by l\Iiss Rusau Dimock, 
in which, after the operation, fecal incontinence continued, the normal and 
abnormal openings were found to be both within the limits of the sphincter, 
nod a cure was effected by simply dividing the tissues by which they were 
separated. 

ti o!,0f~~~1~f0b:\i~~T1 ,i ~/~~e 0:y~~;t~~:e of0~~~l i~:;:d u~~se:o~f t~:.~~~lt~~l ~~~~~~ 
day in order to allow the gut to become distended, as it will then be more 
easily reached than if it be in flaccid condition. 

8TRTCTURE AND TUMORS O.P TUE RECTUM AND ANt'S. 

Any part of the large intestine may be the seat of stricture, but it is by 
far most commonly met with an inch or two above the anus, or just below 
the junction of the rectum and sigmoid flexurn of the colon. Tln·ee forms 
of rectal stricture may be described, viz., the simple, the watty, and the 
malignant. 

Simple or Fibrous Stricture.-The constriction (which appears to be due 
to the presence of an adventitious structure of a fibrous character) is 
usually seated in the submucous areolar tissue, but more r:uely in the mus
cular coat, or even in the mucous lining of the bowel. The extent of the 

~~-~c~~::~g"~~!!~1~~~ r/~~Iv1~d~~1~~u~~1 i~~:1 ~~f~~e~~~~~1~ ';~1Z 1~1~~;~;~~rat~~ 
tluckening arc most marked on one side. The causes of this form of strict
ure a1:e ch iefly injfommation or ulceration of the pnrt, whether arising from 
ch rome dysentery, from previous prolapstlS, from wounds, from the irritation 
caused by fecal accmmtlations or f01·eign bodies, or from the contnct of gonor
'rhrcal or leucorrluml discharges. In other instances, stricture of' the rectum 
m~~y follow the cicatrization of a chanctoid, or may occur as a syphilitic 
1es1on, nlmost invariably, in this case, as a secondary or tertiary phcnome
~~~-. The fibrous strfoture appears tu be more common in women than in 



SIMPJ,E OR FIBROUS STRICTURE OF RECTUM. 843 

pafgK!ftd:fu·~tf~:~ c~l:~1 f:~:sb~{~1~t~~~~::e3fa~~e r:bb~~~i:~~eo~~i~1~~~t c~: 
monly, pnf'::-;e<l in the form of scybala, mingled with mucus and perhaps 
blood), followed by various dyspeptic phenomena, and ultimately by the 
eYi<lence..;;; of intestinal obstruction. Abscessc:s not unfrequently form in the 
areolar fo•:-:ue around the gut, and communicate with the bowel either above 
or below the str icture, 01:.ening into the vagina, in the perineum, or in the 
gluteal t'Cf~fon, and giving rise to intractable fistulre, which contr ibute much 
to the dh•comfort and exhaustion of the patient. In other ca~cs, the forma
tion of fistulre h~ due to the escape of fecal matter through ulceration of the 
bowel above the seat of stricture. The more solid portions of the feces are 
detained above the st ricture, 
the ~ut at this point becoming FIG. 450. 
dilated into the form of a 
pouch; while the more liqujd 
portions mingled with mucus 
or muco-pus find their way 
through the coutmctcd part, 
]ending the patient not unfre
quently to compla in of diar
rhrea. " rhen intestinal obstruc
tion occurs, its symptoms may 
be grad au II y developed, or 
may be suddenly manifested 
owing to the complete occlu
sion of the gut by the lodge
ment of a fo;h-bone or other 
foreign body. 

Diagnosix.-The cl iagnosis of 
stricture of t he rectum, when 
the scat of constrict ion is within 
three or four inches of the 
anus, cn.n mmally be readily 
made by digital exami nation, 
the finger being well oiled, and 
pas:.:cd with the utmo:'!lt gentle
ne::s. " ,.hen the str icture is at 
n higher point, it may often he 
broug-ht within reach by di
recting the patient to bear 
down, or by making the ex
amination while he is in the 
upright po~ture, or as advi:::;e<l 
by Himon, the whole hand may t'ibrous stricture of the rectum (AsnTos.) 

be introduced, while the pa-
tient i~ in a state of amcsthesia, and exploration thus carried as high as the 
si~moirl flexure. The la::;t-mentioned mode of exploration is, however, as 
pointed out by Dittcl, 'Veir, and Dandridge, not free from risk, and the 
latter surgeon· has collected four cnse8, including one of !1is ?~rn,,in which 
1acerations of the bowel were thus produced . Fatal peritonitis from rup
ture of a splenic cyst has followed the same procedure in the hands of Dr. 
Briddon. The introduction of a bougie is not of much value for diagnostic 
purposes, as it is apt to catch in some of the folds of the rc?tum, or to. st r~ke 
the promontory of the sacmm, and thus lead to erro~; whiJe the subject~ve 
symptoms noted by the patient are extreme1y deceptive, many cases which 
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Dr. Yan Buren has well described as" phantom strictures" being no strict
ures at all, but simply casea of deficient tone and action of .the ~owcr bowel. 
In makiug a digital examination, the surgeon should bear Ill mm<l that the 
rectum may be compre55ed by objects external to itself, a8 an enlarged pros
tate, a retro\•erted uterus, various forms of tumor, enlarged lymphatic gl::mds, 
abscesses, etc. 

Treatment.-Thc treatment of rectal stricture is both general and loca1. 
The general lreCLim.ent consists in maintai1~i~1g the state of ~he patient's _health, 
in keeping the bowels in a soluble con<l1t1on by regulat10n of tl~c ch~t ~nd 
the administration of mild laxatives or emollient enemata, anU rn relievmg 
pain by the the use of opium, particularly in the form of suppositories. 
Iodide of potassium would be indicated in a case of syphil itic origin. The 
local treatment consists in endeavoring to restore the part to its normal cali
bre by the cautious employment of oiled bougies of gradually increasing 
sizes; and in obstinate cases, especially if of traumatic origin, by 1~ak ing 
sl igbt radiating incisions with a blunt-pointed bistoury. Rectal boug1cs are 
ordinarily best made of Ind ia-rubber, and should invariably be used with 
the greatest caution, lest laceration, or even perforation, of the bowel ensue. 
A bougie, of such a size as to be firmly grasped by the str icture, should be 
chosen, and may be introduced every third or fourth clay, being left in for 
fifteen or twenty minutes -0n each occasion. After its withdrawal an opium 
suppository should be inserted, if possible above the stricture. If incisions 
are required, the knife should be introduced, guided and guarded by the 
left furefingcr, the stricture being simply notched at several points, though 
" Thitehead, Lente, and Beane prefer free incisions in the median line, pos
teriorly in the ca:::;e of a male, and both posteriol"ly and anteriorly in that of 
a female. A bougie may tben be passed, and followed in a few minutes 
by an opium suppository, the patient being kept at rest for a day or two 
suh8equently. In the after-treatment, ' Yhitehead employs an India-rubber 
bag (such as that used by Bushe in cases of rectal hemorrhage), distending 
it with warm water after its introduction; a similar apparatus is employed 
by ' Vales. Various ingen ious modes of effecting ntpid dilatation have been 
proposed by surgeons, but are, I bel ieve, more dangerous1 nnd not more 
satisfactory, than the use of the simple bougie, wh ich, though it may per
haps never accomplish an absolute cure of recta l str icture, affords in many 
instances very decided rel ief. Vemeu il has introduced an operation, under 
the name of linear rectotoniy, which consists in freely dividing the stricture 
together with the lower part of the rectum, including the sphincter. The 
section is effected with either the knife or the tcraseur (the chain of the 
instrument being introduced through a fistula, if there be one extendinO' 
above the stricture), and the division is made by preference a.t the posterio~ 
part of the gut and in the median line; the wound should not extend more 
than ten centimetres (about four inches) above the anus, for fear of wound
ing the peritoneum. Kelsey has collected 19 cases in which this operation 
has beC'n resorted to, and in most instances with decided benefit to the pa
tient; it i~ a mode of treatment only applicable, of course, to cases of con
striction situated within a. short distance of the anus, and C\•en in them 
should, it seems to me, be looked upon as a bst resource. Trelnt has mod i
fied this operation by employing the galvanic cautery, and in other cases 
by using an elastic ligature. Excision of the contracted portion of bowel 
has been practised by Lowsou, of Huddersfield, but with somewhat doubtful 
advantage. 

Should s.rmptoms of intest inal obstruction come on, an attempt should be 
made to relie_ve the patient by the administration of copious cnemnta, etc. 
(p. 833), or,_ 1f necessary, by rectotomy, or by opening the colon, either in 
the left or right loin, according to the scat of constriction. 
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Warty Stricture.-A peculiar form of rectal stricture, which might be 
appropriately cal led 100,.ly, has been described by Brodie, Curling, H. Lee, 
and othcrt'I, in which numerous excrescences, resembling condylomata, oc
cupy the margin of the anus and the interior of the gut1 below the scat of 
stricture. Thc::e cases are believed by Go!:!selin to be of syphilitic origin . 
'l'he profol'.'e muco-purulent discharge, 'Which is the most annoying complica
tion of this form of strictu re, may be somewhat controlle<l by the use of 
astri ngent injections and the application of a solution of nitrate of silver. 

Malignant Stricture.-In this form of stricture, the obstruction is due to 
a cancerous (usually scirrhous or encephaloid) growth, which may originate 
as an independent tumor, or as au infiltra-
tion in the tissues of the bowel.1 The symp- F10. 451. 
toms do not at first materially differ from those 
of simplestricturc, though the dingnosis can be 
made by digita l examination, the indtu·ation 
of the maligmmt growth being of an irregu
lar and noclulated character. 'Vhen ulcera
tion occurs, the act of defecation is commonly 
attended with great pain and a burning sen
sation, extending to the loins and thighs, the 
discharges containing a considerable quanti ty 
of pus and blood. Digital exam ination at 
thi~ time reveals a sofl, fungous mass, and 
the finger is withdrawn, smeared with blood. 
As the C..'lncerous tumor grows, it frequently 
invokes neighboring parts, as the vagina or 
bladder, gidng rise, perhaps, to ,-esico-rectal 
or vagino-rectnl fistula, and thus rendering 
the patient ndditionally miserable. By com
pres:-::ing the iliac ve ins, the tumor causes 
cederna of the lower extremities. D eath may 
ensue from gradual exhaust ion, at tbe end, 

t~~l~~£~'odf {t!~:e t~:~ f~~~~1~::~dc 0~/[n~:Stf:~'i 
obstruction. 

The treatment must be merely pa1liative, 
any attempts to excise or tear away the malig
nant growth being ( in my judgment) totally 
unju~tifiablc, an<l usually lending to a speedy 
death from peritonitis or hemorrhage. Pain 
is to be alleviated by the free use of anodynes 
(by suppository or otherwise), and foca l accu· 
mulntion to be preyented by the occasional 
use of la.ralit·e1t Emollientenemata maysome
timesafford relief, but great care must betaken, 
in their employment, not to inflict injury on 
the bowel. Bougiea may be cautiously em- Malignant stricture or the rectum. 
ployed before ulceration has begun, but at a (As11ToN.) 

Inter pe.riod cou ld 011 ly be productive of' mis-
ch ief'. Linearreclolomy is recommended byVerneuil and Kelsey, but, I con
fess, seems to me not a very promising mode of treatment; and I must say 

1 According to Cripps and llolmes, howeve r, many cases called cancer of the 
rectum nre really of nn adenoid cbar.acter. 
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the same of Volkmnnn's and Gay's propo~nl, to remove the growth with a 
circulnr portion of the rectum, and stitch together the divided por~ions of 
the bowel. Finally, lmnbat colotomy may be properly resorted to, e1t~1er to 
relie\·c ob:-;truction or to obviate the suffering caused by the passage of feces 
over the ulcerated surface. 

Malignant Disease of the Anus.-This, when primary, is com~no~ly of an 
epitheliomatous character, though the ~nus.may b~come secon_c~anly m~·olved 
in cases of cancer of the rectum. Ep1thehorua of the anus, 1f recog111zed at 
an early period, may occasionally be excised with advantag~, the diseased 
part being hel~l up by two tenacula, which are the~ freely .<l1~ccted o.ut,_ as 
advised by II. Lcej but in a more advanced stnge oi the affect10n, palliative 
treatment is alone justifiable. Here, as in cancer of the rectum 1 great 
comfort may be occasionally afforded by a resort to. lumbar cololom¥. JF:c
ti17Jai1'?n ~f the lower end of the nctwn has been prnct1scd by Verneu1l, B1ll
roth, }_,evis, Agnew, Briddon, J. R. 'Vood, Keyes, Moore, Vanderveer, Post, 
and numerous other surgeons; in some iustanccs with at least temporary 
advant:ige, but in a considerable proportion of cases with a fatal result, 1-10 
cases collected by Kelsey having given 22 deaths as the immediate resul~of 
the operation, and only about the same number of permanent recoveries. 
It is u:-ually advised to bring the resecte<l gut down and attach it to the 
surrounding integument by means of sutures, but, according to Cripps and 
Vanderveer, this is unneees::ary, it being better to rely upon frequent syring
ing to prevent irritation of the wound by the contact of focal matter. 

Non-malignant Tumors of the Rectum.-These are commonly ofa fibrous, 
fibro-cellular, or adenoid character, occasionally sessile, but more often 
pedunculatecl, constituting the affection known as polypus o.f the rectum. 

Rectal polypus is mo~t common iu children (though rare at any age), and 
may, unless the examination is made with care, be mistaken for a hemor
rhoidal tumor, or for a prolapse of the mucous coat of the bowel. The 
polypus often protrudes through the anus at the time of defecation, and is 
frequently attended with hemorrhage; it may exist as a complication of the 
pai11jitl ulcer or .fissw·e of the rectllm. The treatment consists in the applica
tion of a firm ligaturn, so as to strangulate the growth, which may then be 
cut off below the point of ligation, or, which is safer, may be pushed abo\·e 
the sphincter, an opium suppository being then administered to prevent 
straining and to relieve pain. The strangulated mass becomes detached, 
and is pas~ed at stool in the course of a few days. Excision, without pre
vious ligation, should be arnided on account of the risk of hemorrhage. 

Se.r;sile _qrou•tlts may be treated in the same way (the base being transfixed 
by a double ligature and tied in two halves), or may be more speedily re
moved by means of the tcrasew·. ..:\._ vascular tumor of a ])((pillary or i·illous 
character has been described as occurring in the rectum by Q,uain, IL Smith, 
Allingham, aud other writers. It is usually attended with con~tant, and 
sometimes with profuse, hemorrhage, which gradually exhausts the patient, 
Repeated applications of strong nitric acid eff'ected a cure in the ct1~e observed 
by .l\lr. Hmith, but in most in~t:rnces the ligature would probably be a surer 
mode of treatment. A dennoid cy.~t in the rectum has been met with in one 
instance recorded by Danzel. 

Enlerotomy has been advantageously employed by Sklifosovski in a 
case of multiple polypoid excrescences of the rectum aud colon. 
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RECTAL FISTULJE. 

The rectum may communicate with the bladder or urethra in the male, 
and with the rngina in the female. 

Recto-Vesical and Recto-Urethral Fistul"' may depend upon congenital 
malformation, or may be caused by ulceration, usually of a malignant 
character, or by wounds accidentally infliclcd1 as in the operation of lith
otomy. Recto-urethral fistula may also be clue to the carele8s use of a 
bougie, or to the hur:;ting of a prostatic abscess. The symptoms are suffi
ciently evident; urine escapes into the gut, and, by flowing over the nates, 
produces exroriation; while, if the opening be large, fecal matter may enter 
the bladder, giving ri~e to cystitis and vesical tenesmus. When the fistula is 
due to the ulccratiou of a malignant growth, little can be done in the way of 
lrealmrnl, beyond the adoption of mere palliative mcasures1 I nm bar colotomy 
being justifiable when the foces escape into the bladder. In other cases, 
however, an attempt may be made to close the fo•tula1 if small, by occasion
ally touching the part with nitrate of silver or with the galvanic cautcry, 
while, if more cxteusi,,e, a plastic operation may be tried, the fistula being 
exposed by means of a duck-billed speculum, and its edges pared and brought 
together iu a mwsver:se directiou; the bladder should be sub~cquently kept 
empty by the frequent use of a gum-elastic catheter, and the bowels locked 
up by means of opium suppositories. The patients in tbc!"e cru;e15 should be 
taught, before the operation, to introduce the catheter for thcmsch·es, :::o 
that there may he no occaf'ion for urine to How over the wound until cica
trization is coiuplcted. Advantage may be sometimes deriYcd from keeping 
the patient in the prone position, and in one instance Sir II. Thompson 
e.uccecded in cttCcting a cure by this alone. As a last resort, a large staff 
may be introduced into the urethra, and the sphincter aui divided upon this 
so as to lay the parts freely open; the patient should then be placed in the 
prone po:;;ition, and a catheter retained in the bladder while the wound is 
allowed to heal by granulation. 

Recto-Vaginal Fistula may depend upon congenital deformity, or upon 
ah:sccs;::; or ulceration aff€cting the recto-vaginal 8eptum, sometimes in con
nection with rectal ~tri cture; but its most frequent cause probably is injury 
recei,·ed during parturition. The treatment consists in cauterization (if the 
fistula be ~mall), or in the clo!"ure of the opening by mean~ of a pla~tic 
operation, whi<'h is thus pm·formed: The contents of the rectum and bhldder 
ha\'ing been evacuated, the patient is thoroughly etherized and i;ccure<l in 
the lithotomy po,·-ition; the fistula is next exposed by drawing upwards the 
anterior wall of the vagina with a duck-billed speculum, and the edges are 
obliquely parcel, the \·aginal mucous membrane being dis..--ected off in an 
extent of four line:; around the aperture; a i;ufficient number of' deep and 
superficial ~ulure~ are then introduced to bring the freshened edges of the 
fi;.;tula nccurntrly together in a transnrse direction . Copeland, Brown, and 
Erichsen, ailv i.-;c that the sphincter ani should be divided,_ so ns to prevent 
the contract ion of' this part from interfering with the healrng proces:;;. The 
suture~ may be of l!ilk, or (which is better) of sil_ver, or flexible_ ~ro~1 wire; 
if' of silk, thry should be removed about the sixth day, but 1£ of metal, 
may be allowed to remain several clays Jongcr. The bowels should be 
locked up with opi um for nearly a fortnight. Other modes of treatment 
con~ist in laying open the recto-vaginal sept_ um bel?w. the fistu.la by i~cision, 
the parts being a llowed to heal by granulation, or m mtroducrng a ligature 
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which is daily tightened until it cuts its way throu~h. The late J. R. Barton, 
of this city, and, more recently, Taylor, of Xew York, have recommended 
simple division of the sphincter ani, as in the treatment of fistula in ano; 
this mode of treatment is also applicable to cases in which the gut commu
nicates by a fistulous track with one of the labia majora, con::;tituting Recto
labfol Fistula. When recto-vaginal fistula follows upon stricture of the 
rectum, this must be fully dilated before any operation upon the fistula is 
attempted. 

Entero-Vaginal Fistula, in which the small intestine opens into the 
vagina, its communication with the lower bowel being interrupted, is a rare 
cond ition which obviously does not admit of' operative l'Clief. 

FISTULA JN ANO. 

This common and distressing affection consists in an abnormal communi
cation between the rectum and some point on the exte rnal surface1 usually 
in the space between the anus and the t uberosity of the ischium. 

Causes.-Fistula in ano may originate in 'ldceration mid pe1:foration of the 
mucous membrane of the gut, as the result of the irritation produced by 
fecal accumulations (as in rectal stricture), or by foreign bodies, such as 
fish-bones or grape-seeds; it may also be traceable to an abl$Ce& which 
occurs externally to the bowel, in the ischio-rectal fos!m, and is caused by 
injuries, such as blows or kicks upon the anus, or by exposure to cold, as 
from sitting upon wet grass or stones, or which arises from suppuration 
around the prostate, or in a lymphatic gland. 

Varieties.-Three forms are recognized by systematic writers, viz., (1) the 

complete fistula, in w;;1i~\~::x~~'l~~ t~\;~e oh~~~~ntho)n~~~ ~l::OO~,~~~le~:cle~~~1~~ 
F10. 452. fistula, in which there is no inner opening, though the 

fistulous track can usually be traced to just beneath the 
mucous membrane; and (3) the incomplete internal fis
tula, in which the sinus communicates with the gut, but 
not with the external surface. The second and third 
varieties are also spoken of as blind fistulre. 

Symptoms.- Thc position of the external orifice is 
usually marked by a prominent papilla or granulation, 
while the internal opening can be folt by the finger in 
the rectum, or may be seen by the aid of the rectal 
specu lum (Fig. 4-52). There is a discharge of thin pus 
from the fistula, producing excoriation of t he surround
ing parts, which are commonly thickened and indurated. 
!he fistula sometimes runs a pretty straight course, but 
is often tortuous and bent upon itself, being superficial 
from the external orifice to the margin of the sphincter, 

Rcctalspcculum. and then passing up deeply by the side of the bowel. 
There may be several sinuses opening externally, but all 

communicating with the same principal track; or there may be two or more 
independent fistulre 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 sph incter; but in the true "fistula in ana," the external orifice is an 
inch or more distant f'rnm the anus, while the track of the fi stula passes 
through or more frequently quite outside of the sphincter. 
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Diagnosis.-This can rca<lily be made by introducing a probe through 
the exterual openinµ:, while the finger is placed in the rectum; the track of 
the fi4ula. cau thus be traced with a little trouble to its internal opening, 
whkh will nlmo::.t inYariably be found just abo,·e the interanl sphincter, 
though a f"inu8 may extend sorne distance further up the bowel. If there 
be no internal opcniug, the probe can be felt in the same locality, imme
diately beneath the mucous lining of the gut. ln cases of blind internal 
fi:-;tula a bent probe may be introduced through the inner opening (which 
may he brought into view by the aid of the speculum) and carried down
wards in the direction of the fistulous track; in these cases, too, pressure on 
the external !-it1rfi.tce will cau~e an escape of pus into the bowel. I t must be 
remembered that every sinus in the neighborhood of the anus is not neces
sarily a fo;tula in ano; it may, for instance, be conuected with C:1 ri es or ne
crosis of the Luber ischii ; may depend upon the presence of a tuft of hair, 
ns in curious cnses 1 observed by J. 1\1. " 'arren and other surgeons, in clud
ing Lamadrid, Gaston, and myself; or may com municate with an absces8 
nri:sing within the pelvis, or proceeding from the hip-joint. 

Treatment.-The formation of a fistula in ano may sometimes be p1·e
ventecl by the dilatation with bougies of any rectal stricture that may exist, 
and by the prompt treatment of inflammation or absce~s in the ischio·rectal 
space. lfthc8urgeon be called in before suppuration has actually occurred, 
the formation of nn i::;chio-rectnl abscess may perhaps be arrested by the 
as.<:icluous use of poultices or wn rm fomentation8, but if matter be present, 
it shou ld he at once ev:1cuated by a sufficiently free and deep incision, when 
the part may poi::sibly heal without forming a communication with the gut. 

The treatment of fistula in ano may con:5ist (1) in the employment of 
stimulating application~, such as nitrate of silver or the tincture of iodine; 
(2) in the use of a. ligature, tied so as to strangulate the tis:5ues intervening 
between the fistula and the surface of the body1 and tightened every f'ew 
days until it cuts it8 war through by ulceration; and (3) in im·ision, 01' the 
"operation.for.fii1lllln.'1 The first and second methods are chiefly :lpplicable 
to those cases in which, from the const itutional condition of the patient, or 
from his fonr of the knife, any cutting operation is contra-indicated. The 
use of an elastic ligature is recommended by Ditto!, Cou rty, and Allinghnm, 
and the latter ha:s deYise<l an ingenious instrument to facilitate its intro
duction. 

There i:s some difference of opinion among surgeons as to the propriety of 
operating for fistula iu ano in the C:1Se of phthisical patients1 many writers 
deprecating iuter~Crence under these circums~ances1 on the ~ro.un~ that t~e 
fi~tula acts a useful part as a source of re\·uls1on or countcr-11T1tat1011, wlule 
othcn; advi:;e the operation, in the belief that every additional dra iu upon 
the ~y$tem must be injurious. It seems to me that this quest ion should be 
decided, in ea.ch indh·idual case, accord ing to the st:1ge and extent of the 
con~titut i onal affection, and the degree of annoyance caused by the loc:11 
di:::ease. In a cai:'c of advanced phthisis, unless the discomfort produced by 
the fi::-tula were unu~ually great, it would doubtless he D~ore prudent to de
cline :rn operation-but under other circumstances, a different course may 
be proper. The mere existence of tubercle is not in it~elf a. C?ntra.-i ndica
tion, and there is in many instances reason to hope that by cu nng the local 
affection, the progre::-s of the const itutional disease may be retarded 1 if not 
completely arrested. 

1 eo an adrniruble paper on 11 Coccygeal Fistula/' by Ileurtaux 1 in Bull. et Uem. 
do la Soci6l6 do Cbiru1·gie 1 Avril 5, 1882. 
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·wh C'n fistula in ano is dependent upon ~lricture of the rectum, no opera
tion for the relief' of the fi:stula should be performed until the st ricture has 
been properly dilated, and if the stricture be of a malignant character, the 
operation is positively contrn:indicated . . . . . . . . 

The Operation for Fi~tula m. Ano ~onsists 111 cli.n<lmg the ~ph111 cter, "1t_h 
the ti::-:mes between the external orifice of the fistula and the anus. It is 
not necc snry to give ether in this operation, unl e~s. the patient particularly 
desire it, but there is no objection to its use, and 1t should always be em-

!~~~1~~~~ i~o~~~~fc~~=ds~~~da~ed~~~~~nn!r~~:~ic0t~~ r~~~~~,1~~1te~~e e~~;i:~0by uan~ 
enema, the patient is placed on the side corresponding to that of the fistula, 
with his buttocks at the edge of the bed or table, and held apart by an as
sistant. If there be several sinuses communicating with one fistula , these 
should be laid open on a grooved director; but in the mnjority of instances 
there is but a single extemal opening. Through this the surgeon introduces 
his director, slighLly bent at the extremity, and pHsses it. up in the track of 
the fistula until it projects through the internal opening rnto the gut, where 
it can be fo ll by the forefinger 1 inserted into the rectum. The internal 
opening of the fistula will almost invariably be found just above the 
sphincter ani, even though the fistula itself extend some distance further 
along the bowel; if, however, no opening be found here, one should be made 
by thrusting the director through the rectal mucous membrane, it being 
quite unnecet::sary and not very s:tfe to extend the incision higher up. The 
point of the director being felt in the rectum , is to be hooked down by the 
finger and brought out through the anus, thus raising the sphinetel' and 
other parts to be divided upon the groove of the instrument, which is then 
cut loose by a fow st rokes with a sharp scalpel. The whole surface of the 
wound should then be wiped with the solid stick of nitrate of' silver , or 
caustic pota&sa, so as to check oozing, and by making a superficial eschar, 
prevent premature adhesion of the edges. A strip of oiled lint is finally 
laid in the wound, which is allowed to heal by granulation, a probe being 
occasionally pa~sed between its edges to prevent their uniting superficially 
and thus reproducing the fistula. 

The patie11t should be kept in bed for a few dayt:i after the operation, the 
bowels being locked up by opium for about forty-eight hour8, when a full 
close of castor oil may be administered. I have never met with trouble
some hemorrhage either during or after this operation, but if it should occur 
(as it m:-iy, if the incision be carried too high, from wound of the hemor
rhoidal vessels), it must be controlled by compres~i on or by styptics, or, if a 
bleed ing Yessel can be found, by the application of a ligature. 

bcl1~:~: ~;t~~~t?~go~1~~: b{i~1~dp~~1!~r~ftn vd\1~~~~~rafn~~tJ~1~~:l fr~~in,~it~~!, 
the sub~equent steps of the operation being conducterl. in the way already 
described. 

Other modes of operating are frequently resorted to, but the principle is 
tl:c ~.ame in a ll. qro:-s and Alli~gham, ~fter passing the director, cut from 
~n thm outward_s with a curved b1stoury mtroduced along the groove of the 
mstrumc~1t, wh1~e many other. surgeons: and perl~aps the majority, employ a 
probe-powtecl b1stoury, and dispense with the chrector nltogether. Brodie, 
and more recently W. Cooke, huse preferred to divide the sphincter with 
sci8sors, while H ewson and others use the "syringotome," or, as Symc not 

1 In, mukiog digittll exnminations of either rectum or vagi na, the finger should be 
well oiled, and the dep:essions around ~he nail filled with soup, or simple cerate, so 
as lo prevent the adhes ion of any offensive substance. 
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inaptly cn1lcd it, the" probe-razor." l\Ir. Reeves after dividing the sphinc
ter and frC"~liening the fi.--Lula, closes the latter with sutures, some" hat as in 
thr_ operation for ruptured perineum. 

If there ~hould be more than one fistula, there would be reason to fear 
that a multiple. cliYi~ion of the sphincter might entail sub:;equent fecal in
continence. Hence, in such a case, the elastic ligature mav be used in 
preforeDce to the knife, or the knife may be used on one side Uncl the liga
ture on the other. Felix, of Brussels, employs a ligature drawn rapidly 
backwards and forwards so as to cut its way through, in the manner of the 
hem1;.saw recommended for uterine polypi by ~IcClintock, of Dublin. 

Fissun.Es AND ULCER.'3 OF THE ANUS. 

Scvcrnl distinct affections arc often included under these names. 

1. Fissures, Chaps, or Cracks, may exist in the thin skin around the 
anus, without at all implicating the mucous membrane. These may follow 
upon hcrpetic or eczematous eruptions of the part, or may be produced by 
the acridity of the intestinal discharges, want of cleanliness, etc. In their 
worst form, these fissures or chaps constitute the 1·/tagrules often seen in pros
titutes, and therefore commonly supposed to be of syphilitic origin, though 
it i.5 probable that, in many instances, they are clue rather to the irritating 
contact of vaginal discharges, and to a neglect of ablutions. Though 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 nffection which will next be rlc~cribed, and 
though they may, like it, cauY.:e suffering during the act of defecation, this 
suffCring is of comparatively brief duration. The treatment consists in the 
enforcement of scrupulous cleanliness, and in the application of stimulating 
and slightly astringent wash0$\ or ointments, with attention to the state of 
the bowels and the administration of arsenic or other alteratives, ns indi
cttted by the general condition of the patient. Among the most useful local 
applications are solutions of nitrale of silver (gr. v-x to f5.i) or borax, the 
oxide of zinc or tar ointments of the U.S. Pharmacoproia, un<l the citrine 
ointment diluted to an eighth of its officinal strength. lf' mucous pn.tches 
or ve~etations exist, they must be treated as directed in previous chapters 
(pp. 455, 469, 511). 

2. The True Fissure of the Anus, or, as it should, in many inY.:tauces, 
rather be callecJ, the Painful Ulcer of the Anus, is a small ulcer situated at 
or within the rnarg-in of the anus, and in the grasp, as it were, of the 
sphincter. It appear8, when at the margin of the anus, a~ a linear ulcer or 
fi~sure (whence its name), but, when within the gut, may be seen by dilating 
the sphincter with the speculum to be of au elongated oval shape, rarely 
exceeding half an inch in length by a quarter of an inch in breadth. 
Thefi.~.mre il; not uufrequently concealed by a small reddish pile or fold of 
skin, while the painf1tl ulcer may be complicated by the cxi5tence of a rectal 
polypus. 

i5'ymptom .. 'l.-The symptoms of this affection are sufficiently characteristic. 
The patient experiences an intense burning pain, beginning at the time of 
or shortly after the act of defecation, and continuing without alleviation for 
several hours subsequently. The se,·crity of the pain induces the patient 
to postpone going to stool as long as possible, thus causing an artificial cos
tiveness which only aggravates his condition. The foces themY.:elves may be 
streaked with Llood or pus on the side corresponding to the scat of the ulcer. 
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There is alwa~-s n spasmodic contraction of the sphincter nni 1 attended with 
tenesmus, nncl often with a cli~charge of slimy mucus, and there is frequently 
great sympnthetic di~turbance of the urinary apparnt.us, or of tJle uterut-t, 
occasioning an error in diagnosis by directing attention to these organs. 
The true nature of the case may, however, always be detected by digital or 
ocular examination, aided, if necessary, by anresthesin and th.e use of the 
speculum. The fissure or ulcer may occupy any part of the circumference 
of the anu~. but is commonly found posteriorly. This is cs~entially an affec
tion of adult lifo, though Houghton, of Dudley, has seen a well-marked 
case in n child one year old. 

Ttealment.-In slight cases, a cure may sometimes be effected by the ap
plication of chloral, iodoform, or nitrate of silver , nnd by the use of anodyne 
and astriugcnt lotions, ointments, or suppositories, but in the majority of in· 
Rtances, at least in adults, a trifling operation will be nece~sary. Boyer, 
who fir:;t accurately described this affection, divided the whole ephinctcr, 
thus effectually putti ng the part at rest and allowing the ulcer to heal i but 
this proccdme is now known to be unnccef:sarily severe, and tbe practice of 
modern su rgeons is simply to divide the floor of the ulcer and the muscular 
fibres imrnedi:ltely beneath it. The rectum being emptied by an enema, the 
surgeon introduces upon hi! left. forefinger, which serves 11s a director, a 
straight, narrow, probe·pointed knife, and, beginning above the upper mar
gin of the ulcer, cuts quickly downwards, fairly dividing in a longitudinal 
direction the whole ulcerated surface through its centre. In some cases it 
may he more convenient to expose the ulcer by menns of a fonestrated 
speculum, the incision being made through the aperture of the instrument. 
rlhe patient may be ether ized for this little operation, if thought necessary, 
but chloroform should not be used, as de!l.th has, accord ing to Ducnmp, fol
lowed its employment several times in these cases. The after-treatment 
consists in the applicntion of a little oiled lint and the introduction of an 
opium suppository. 

Hecamier, and more recently Van Buren, of New York, have recom· 
mended, instead of the incision of the ulcer, forcible dilatntiou or partial 
rupture of the sphincter, accomplished by in troducing both thumbs, or both 
forefingers, back to back into the rectum , and then widely separating them. 
I do not know that this procedure is any less painfu l thnn the incision, 
while it i~, I t hink, less certain to effect a permanent cure. 

ab;1;e Ct~1~0:,~f1i~~~:~. ~~a~:ere!:1~t~~·~ ~~~~nt~i1~~~ ~~.~~~r~~~~11i r~f t:~~~nr~~~~:i 
by foreign bodies or hardened feces, or from the incnutious use of bougies 
01: enema.tubes. The symptoms nre pain, not, however, usually very severe, 
with a muco·purulent discharge. The ulcers may be felt by digital exam
ination, or ~ecn by the aid of the speculum. The treatment consists in the 
employment of anodyne nod astringent lotions or suppo::;itories, with atten
tion to the state of the digestive functions. Advantage may be sometimes 
deri\:ccl from the i1~temal use of the confection of black pepper, which has 
acqmred a reputation under the name of Ward's paste. 

4. Tuberculous Ulcer of the Anus.-Un<lcr this name MM. Martineau 
~nd Fercol have described au affection resembl ing that met with by Trelat 
m the tongue (seep. 745). They advise the topical use of a weak solution 
of chloral. Gosselin suggests the application of bismuth. Io<loform bas 
also been recommended. 
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lIEllORRIIOIDS. 

H emorrhoids, or pile!!, nre tumors met with at or within the verge of the 
anu~, con~isting essentia lly of a hypertrophy and infiltration of the mucous 
or muc:o·cutnneous and subjacent areolar tissues, with a varico:::;e d ilatation 
of branches of the hemorrhoidal veins; in some instances rupture of a vein 
occurs, with extrarnsatioo of blood into the subcutaneous tissues, while in 
other cases there appears to be a new development of arterial capillaries, 
the pile being then of a vascular, spongy, and almost erecti le character, 
and it:-: mucous covering having an ulcerated, granular, or somewhat villous 
appearance. 

Pil es are cla:;:sificd according to their situation, into external and internal, 
and, according to the presence or absence of hemorrhage, into open or bleed
ing, and blind piles. The ordinary bleeding J>ile is that form of internal 
hemorrhoid in which the arterial element predominates, and is sometimes 
ca lled from its sh a.pc the globular pile, in contradistinction to the longitudinal 
or jiB;J!ty pile, which is ra rely attended by hemoJThage. 

Causes of Hemonhoids.-Any circumstance which impedes the returning 
current from the hemorrhoiclal plexus of \·eins, or which encourages a flow 
of' blood to the rectum, tends to promote the formation of piles i hence a 
sedentary life, luxurious habits, occupations which require much standing 
(as that of a ba rber), disorders of the alimentary canal, or of the liver, the 
presence of abdominal tumors, the pregnant state, constipation, the strain
ing due to urethral strictu re or prostatic enla rgement, inordinate sexual 
indulgence, etc., may all act as causes of hemorrhoids. Piles may occur at 
any age, but a re most common during the periods of adolescence and later 
adult life. They occur with about equal frequency in either sex. The first 
step in the formation of n pile, either external or internal , is dilatation of' 
a hemorrhoidal vein, soon followed, if the disease persists, by hypertrophy 
and infiltration of the superincumbent tissues; when the pile is unirritated 
or indolent, it mn.y appear to consist merely of' a fold of sk in or mucous 
membrane and areolar tissue, but when from any cause the hemorrhoid is 
inflamed, it becomes swollen and tense, and is evident ly filled with fluid or 
coagu lated blood . After a succession of such attacks, the pile forms a dis
tinct tumor, sometimes of considerable size, which, even in its indolent state, 
givct:i a good deal of annoyance by its bulk and the sensation of weight 
which it occasions. 

External Piles.- In the indolent state these appear as small tumors or 
radiating folds, occupying the verge of the anus external to the sphi ncter, 
and covered with the thin integument of the part. They give rise to a feel
ing of heat and fulness about the anus, particu larly after defecation, and 
may be attended with some itching, but do not usually cause a great deal 
of inconvenience. 'Vhen in.flamed, however, they become excessively pain
ful, the pain radiating in various directions and being much aggraYated by 
exercise, or even by the assumption of the erect posture; they are often 
accompanied by an intolerable itching and burning, with violent tenesmus, 
depriving the patient of sleep, and for the time being rendering life almost 
a burden. If examined in this condition-which constitutes au "attack of 
the piles"-the hemorrhoidal tumors will be found tense and swollen, ex
tending up within the grasp of the sphincter, :incl thus becoming partia lly 
covered with mucous membrane (extero-internal piles). Their color, which 
in the uninflarned stntc was nearly that of the surrounding integument, is 
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now of n deep purplish-red hue. The hcmorrhoidal tumor occa:-ionnlly 
suppurates, but more commonly returns gradually to its prc\'ious iuclol~nt 
state, bccomiJ1g, however, larger and more indurnte<l with each succe!":-;J~e 
attack of inflammation. \ Vhen piles arc large and numerous, the skm 
between them may undergo maceration, gidng rbc ton. sero-purulent dis
charge which somCtimcs produces trouble::;ome excoriation. External piles 
are rarely attended by bleeding, but Syme rwd others have recorded cases 
of profuse rectal hemorrhage, in which no internal piles could be found, 
and in which entire relief was afforded by the rcmo"al of the pendulous 
flaps of skin which surrounded the anus. The diagno.~is of external _piles 
is made with 1ittle difficulty; the only affections with which they are liable 
to be confbunded arc 1;egetations and mucous patches, but these can be dis· 
tiuguishcd by observing that they are not, like piles, solely confined to the 
anal region. External hemorrhoids often coexist with the painful ulcer of 
the anus, or with fistula in ano. 

Internal Piles.-Thcse are situated entirely within the sphincter, and are 
therefore co,·cred with mucous membrane. As already mentioned, there 

are two principal varietic:;, the longitudinal or 
}'w. -153. fleshy pile, whil'h in structure corresponds 

pretty closely with the external hemorrhoid, 
except that the venous element is more promi· 
uent, and the globular, vascular, or granular 
pile, whkh is characterized by the de,·elop· 
ment of a congeries of arterial capillaries. 
The former variety has a broad base, is firm 
and elastic to the touch, and of a reddish· 
brown color; the latter may be either sessile 
or pedunculated, is at first of a bluish hue 
(resembling a varicose vein), but ultimately 
ai;:sumes its characteristic red color, and villous 
or strawbcrry·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 above 
the other. The symptoms of internal piles 
are similar to those of external hemorrhoids, 
but there is more distress, from the tumors 
frequently protruding during defecation and 
being caught or grasped by the sphincter, 

,,,, " thus causing great pain and tenesmus. The 
Protruding hemorrhoids (As11ToN.) frequent protrusion of the piles ultimately 

leads to general prolapse of the mucous coat 
of the rectum, while the constant irritation of the part gives rise to a dis· 
charge of' thin mucus, which excoriates the skin around the anus, and is 
often sufficiently abundant to soil the patient's clothes. 

Bleeding jf"om the Rectum, or the Hemorrhoiclal Flux, is a most character· 
istic symptom of internal piles; it may accompany either form of the dis· 
ease, though by for most common in connection with that in which there are 
isola.tccl tumor:-; with a granul.ar1 strawberry·like surface. In most instances, 
blood of an arterial hue appears to issue directly from the surface of the 
pile, but occnsional ly there is general oozing from the congested mucous 
membrane, or a copious stream may be poured from an ulcerated opening 
in a dilated ''ein. The amount of blood varies, in difforeut cases1 from a 
fow drops to runny ounces--euough in some instances to produce excesP.ive 
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and C'\·cn fatal anremia nnd exhau!'ltion. The bleeding may be continuous, 
ur intermittN1t-rel'urring sometimes at regular intervals. The occurrence 
of the hcmorrhoidul flux is not unfrequently preceded for some da~~s by an 
inrre:l!<C of the ordinary symptoms of piles, con):;tituting what the older 
writ<•rs called the llemorrlwidal Effort: in these cases, the loss of blood 
se<'m~ often to act beneficially both by giving local relief and by acting as a 
derivati,·c, and perhaps pre,·cntin~ serious visceral congestions. The hemor· 
rhoidaJ flux .:.:.omctimes altC'matcs ,·icariously with the menstrual flow. The 
pain in a f:icvcrc case of internal piles is not limited to the rectum, but 
rar~iat~s to the loins, sacrum, hips, and thighs, and marked sympathetic irri
tation 1s frequently developed in the gcnito~urinary organs. Internal, like 
external, piles may become inflamed, and ultimately subside into an indolent 
condition, pcrsh~ting as hard and incompressible tumors containing clotted 
blood; the clot ocrasionnlly undergoes a. calcareous change, and becomes 
converted into a 7Jhlebolile or ~·ein-stone. In other instances, the piles pro
trude, and ar~ strangulated by the sphincter, eveutually sloughing off, and 
thus undcrgo111~ a spoutnneous cure. 

Intcmal hemorrhoids are to be diagnosticated from prolapsus, and from 
poly pus of the rectum: in complete prolapse of' the rectum (a. very rare 
affection in adult:-<), the smooth character of the mucous membrane and the 
cylindrical form of the protrusion will enable the surgeon to make the diag
nosis, while the common form of prolap:e, in which the mucous membrane 
alone is implicated, may usually be distinguished from piles by its annular 
form, and by the absence of distinct tumors. The two affections, however, 
often coexist in the s:ame patient. Rectal polypus may be recognized by its 
being solitary and of comparatively large size. The diagnosiii of bleeding 
piles from other ~ourccs of intestinal hemorrhage may be made by observing 
that the blood in the hemorrhoidal flux is bright, liquid, and i-:.pread over, 
rather than mingled with, the feces, whereas blood entering the bowel at a 
higher point will be da.rk, partially clotted, and mingled more or Jess inti
mately with the oth('r contents of the intestinal canal. Internal hemor
rhoids sometime:s exist in cases of fistula in ano, and may prove a trouble
some complication in the treatment of that affbctiou, by protruding in the 
wound after the operation. 

TREATMENT OF liEMORRII01D$. 

Constitutional Treatment.-This consists in endeavoring to impro\·e the 
general health, by the administration of nutritious food and tonics if the 
patient be of relaxed or debilitated frame, or by regulating the diet and 
partially cutting off' the supply of animal food under opposite circuru-

f!~r;~:,~0:~:~~1.ly ~~~~>11~~ti~~s:~:~ta1~1t~ec~~~~~~l~~ s;~:l~~~;~:l~~~~~lldbeb~a~~~~u~ 
up, nnd the patient :;;hould daily take moderate, but not fatiguing, exercise 
iu the open air. If any specinl cause of the affection can be detected (as 
urethral stricture), thi5 must, of course, be appropriately treated. In every 
case the bowel:; should be kept in a soluble condition by the administration 
of mild laxatives, such as castor oil, the compound rhubarb pill, copaiba, 
the confection of black pepper or senna, the mineral waters of Eiaratogn. or 
Ki:o::o:ingen, etc. Glyrerine, as recommended by G. B. Powell, D. Young, 
and others, may be employed with. ailvantage. ~nema.ta of_ cold or tepid 
water, as most agreeable to the patient, are sometunes of service. 

Local Treatment.-Thc local treatment may be pallirdii•e or radical: the 
former will, in many in:stances, suffice to give very great comfort to the 
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patient, and may in mild cases even effect a permanent cure ; it i~ often the 
ouly plan which i ~ applicable in the latter sta.gcs of pr<'g1rnncy, or 111 extreme 
old age. The radical cure, or that by operation, should, however, usually. be 
advi::;<'d whenever the hemorrhoidal tumors have become permanent, leading 
to more or le::;s com•tant incom·enience and suffhring, and particularly in coses 
of bleeding piles, in which the amount of blood l os~ tends to re1~dcr the 
patient anrernic. If, on the other hand, the l~ emorrho.1dal flux be sh~ht and 
not pro<lucti\·e of much annoyance, it may, m some mst:rncc::;, be w1~cr not 
to interfere, for, as nlready mentioned, there is rea::;on to beli~ve ~hat the 
loss of blood in these eases sometimes acts beneficially as a denvat1ve. 

The Palliative Treatment consists in the topical u~c of various astrin
gents and anodynes, and in the practice of frequent ablutions, so as to in
sure perfect clean liness. Sponging with cold water, or the employment of 
the cold douche, should be resorted to night and morning, and aft<'r each fecal 
evacuation. For internal piles, weak astringent injections (as of alum, or of 
the Tinct. forri ch loridi , ten drops to the ounce) may be applied, and are 
particul:trly U8cf'ul in cases complicated with prolapsus. Enemata of the 
fluid extract of ergot (f5ss to f5ss of water) are highly recommended in these 
cases by Dr. Semple, of Yirginia, and Drs. Orr and Conner. of Cincinnati , 
while Laugen beck adYises the injection of ergotin beneath the recta l mucous 
membrane. Enemata of bismuth (in the form of the liquor bismuthi) are 
recommended by Dr. Cleland. ·whenever the piles protrude, they shou ld 
he carefully replaced. Io other cases, great comfort may be derived from 
the use of opium combined with acetate of lead or tannie acid, in the form 
of suppositories. The ::;nme or similar remedies may be used for external 
pile:-;, in the form of ointments. A good combination is one containi ng equal 
part~ of the gall and stramonium ointments of the U.S. Pharmacopreia. To 
relieve the itch ing which attends either form of piles, the best remedy, 
according to my experience, is the Ung. hydrargyri nitratis, diluted in the 
proportion of one part to seven. " Theo piles become inflamed, the patient 
should be put to bed and the part constantly fomented or poulticed, while 
the bowels are moved with mild laxati\·es. Leeches may sometimes be 
applied around, but not over, the hemorrhoidal tumors, and i'f a pile be tense 
and evidenlly fill ed with coagulated blood, a puncture may be made with a 
lancet or sharp bistoury, and the clot turned out. An ice-bag may be sub
st itute<l for the warm applications, if more agreeable to the patient. F orci
ble dilatation of the sphincter ani is recommended by Vernen ii , Fontan, and 
Cristofori. As a rule, no operative treatment should be instituted while the 
piles are in a state of inflammation, though, as the operation ca n be ren
dered painless by ana-sthesia, it need not be postponed if there be any 
reason to the contrary. 

The Radical or Operative Treatment of Hemorrhoids may com:ist in 
~x.c is i?n , li~ation , tor.sion, t~e application of caustics or the cautery, or the 
HlJeCt1on of eoagulatmg ftmds. 

I. Excision is chiefl y adapted to the treatment of e:rtcrnal piles. F or the 
~emo\•al o~· these, it is suffi.cient t? seize each pile with broacl-blaclecl ring
~orccps (Fig. 454), and cut 1t offw1th scissors cu1Ted upon the flat, treating 
111 th~ s~tuie way any loose folds of sk in that may exist around the anus. If 
the piles be altogethel' external (covered with skin only), there is no risk of 
troublesome hemonhage, and any bleeding that may occur can be readily 
controlled by pressure or torsion. If, however, as is often the case, the piles 
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be partly Co\·ere'I with mucous membrane (exte1·0-intemnl), the hemorrhage 

~~=j,· ~~~1t~~:i~~dtG~1~~;.~~~~t;~. i~!~~~~b~d~~~t~~1\~~; ~~·sl~5~.~::1e /1~~a!~;~~o~ ~:~: 
cutaneous surface of the hemorrhoidal tumor, and applying- the ligature in 
the groom thu~ made. Care must be taken, in the exci.::.ion of' external 

F10. 454. 

Ring-forceps for piles. 

piles, not to remove too much skin, Jest the contraction which occurs in the 
healing process should result ill the formation of a troublesome anal stricture. 

In order to render excbion a safe mode of treatment for internal pile.~, a 
plan which originated with Cusack, of Dublin, may be employed. ln this, 
which is called the Operation by Clamp and Cautery, the base of' the hemor
rhoidnl tumor is closely compressed between the hlades of clamp-forceps, 
and, the pile being then cut off with scissors, bleeding is prevented by apply
ing to the stump or pcdiclc strong nitric acid or the hot iron. Instruments 
for this operation have been devised by II. Lee, \\rood, and others, the best, 
probably, being that introduced by H. Rrnith, of King's College Hospital. 
The blades of this apparatus (Fig. 455) fit accurately together with a tongue 

Frn.455. 

and groove, and the compression of the pedicle is effertcd hy means of a 
screw which unites the handles. Plate:; of ivory are fixe<l to the outer sur
fores and edges of the blades, so as to prevent the heat of the cautcry-iron 
from renching the surrounding parts. This operation, which ~[r. ~mith 
also employ~ in case:; of prolapse of the rectum, is said to be attended with 
\'cry little pain, and to be followed by quicker conrnlescence than the 
operation of ligation. In his more recent ca~es, 1.fr. R1!1ilh has emplo~e? a 
cautcry with a cutting or n serrated edge, thua remonng and cautenzrng 
the hemorrhoid at the same time, and dbpeusing with the use of scissors. 

2. Ligation is the method usually employed for the trentment of internal 
J1iles

1 
and it is that which I myself am in the habit of adopting. The pa

tient should take a dose of custor oil the night before, and have his lower 
bowel thoroughly washed out by means of an enema on the morning of the 
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operat ion. Though it is not a bsolutely uece:::!'a ry, it is u:-;uall y better fo r 
)1i m to be etheri zed. If t he piles do not protrude, t hey may be ma de to d.o 
so by adm in i..;te ring a wa rm water eucma, which ": i~l bri11 g. the~1 down _as 1t 

is ejected fro m the rectum ; o ~, 1f the 1~at1 ent 1s etheri zed , 
F10. 4:)6. they nrny be b rought down wit~ t~e tingr r. . 

The patient being plaeed ou l11s side and.turned sli ~htly 
oyer on his beJly , while the natcs a re widely se1?arated 
by an assistant, t he surgenn seizes ea ('h tumor with the 
rin a-fo rceps and tran ::; fi xcs its base with a double liga
tur:, introd u<'ed by mea ns of a nrovus.-nccdle, or , which 
is better fo r the purpose, tl_1e needle known ~s ~ush.e's 
(Fig. -1.56) . The needle bemg det ached, the pile 1s cff ec
lnally strangulated by ty iug the ligatures on either side. 
The ends of the ligatures a rc then cut short, when the 
bulk of th e strangulated pile may be lessened. by cut~ing 
off its summit at a safe distance from the pomt of liga
t ion. H: however, th e hemorrhoid a rise from so m_e dis· 
ta nce up the rectum, it is safor not to use the scissors, 
but to push the whole strangulated ma:.:s a bove the 
:.: phincter. " ' hen all the iaternal piles luwe been thus 
ligated , and any external ones that may ex i~t excised , 
the sphincter should be stretched by introdueing both 
th umbs and pressing t hem in opposite directions, an 
opium suppository should be placed in the rectum, and 
the patient returned to bed 1 with cold water dressing 
constantly applied to the anus. The bowels ~hould be 
kept locked up for six or seven day:i., after which a free 
cvncuation may be secured by the administrat ion of cas
tor oil. The ligatures become detached u=- ua lly within 
a weck1 JcaYing small granulating surfaces, which soon 
heal und er the occasional applica tion of nitrate of silver. 
The opera tion is sometimes foll owed by strangury, or 
even by retention of uri ne, requir ing the adm inistration 
of a warm bath, or possibly the use of the catheter. In 
cases of internal piles complicated with prolapsus, the 
l:craseur may be occasionally used with ach·antage, as it 
produces more contraction than the ligature. The in· 
strument should be ver.v slowl y worked, ns otherwise its 
employment is ap t to be foll owed by hemorrhage. Dr. 
Nott !ms employed with success ii form of c:lamp which 
he ca lls a recti-l inear icra.seur, to comprc::;s the bnse of 
the p ile, then remoYing the instrument and applying a 
ligature iu the groove which it has left . 

The ligation of piles is not entirely free from danger, being, io some cases, 
foll owed by erysipelas, pyremia, phlebitis, or tetanus. I ha ve, fo rtunately, 
neYer as yet seen a fata l result from t he operation in my own practice, 
thoug-h T nearly lost one case from erysipelas. In two cases, however, whi ch 
occurred at the Episcopa l H ospital , in the wa rds of my colleagues, some 
years ago, tetanus ensued, with a fatal termination . 

. 3. Torsion is recommended by Allingham for small and parti cularly for 
smgle hemorrh oids, situated near the median li uc; the base of the pile is 
g rasped with a clamp applied in a long itudina l direction

1 
and the strangu· 

lated mass then 8cized with broad forceps and slowly twisted off: This 
mode of treatment is said to be almost painless, but, I confess, seems to me 
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It ... ,., ~afe, and therefore IC':-<~ de,.:irahle, than the application of a ligature. 
The "'ame may be ~ai!l of the operation with tooth-edged !fci.~.~ors SU?~e:sted by 
Hichard,.on, of Dublin, and that with clamp:forceps ad\'i~ed by Pollock and 
Btnham. 'Vhitehead, of ::\fo.nchester, employ:; a combination of tor.::'iou 
with exd,.:ion, ~eparating the pile except at its point of vascular connection, 
and twh·ting through this with forceps. 

4. The Application of Caustic is particularly suited for those piles in 
whic:h the a1ierial element is predominant, and "hich may be recognized 
hy tht·ir granular or strawberry-like appearance. This mode of treatment, 
whiC'h wns introduced by H ouston, of Dublin, is now chiefly ad\·ocated by 
II. Lee, Fergus:;;on, and IT. Rmith; it is more apt to succeed when the piles 
are :;;c$:;;ilc than when they are pedunculated. The caustic u;;ed is strong 
nitric acirl1 which is conveniently applied with a piece of wood or a glass 
brul:lh through a fcnC'~trntcd glnss speculum; as soou ns the pile is well 
coated with the acid, it should be wiped with a piece of liut dipped in oil , 
or in a paste of prepared chalk and water. A thin slough ii; formed, the 
detachment of which lea\·e:;; ft healthy granulating surface which soon heal~. 
The great advantage of thi:; mode of treatment is, according to II. 8mith, 

i~·a:h~t ac~y~s b~o~n~:f.~1\~? at1~1;li~~~i:~ta:on~~e/~ ~~~~:1out~~e ~f~~~' ~~1~~~:C:~'l~,i~~Y 
little pain ; but its use is not ab~olutely free from ri:-k, one case referred to 
by Erich!;cn having terminated fatally from ery.::'ipelas. 

5. Puncture of the pile with the conical tip of Paquelin's Gas Cautery i.s 
recommended by II. A. Reevee, and by Gos~elin. 

6. The Injection of the Tincture of Chloride of Iron has been ~urce~s
fully resorted to, iu the treatment of internal piles, by Colle1'1 of Dublin. 
The in:--trument used is the ordi nary hypodermic syringe, and about 20 
minim1' of the tincture are injected into each hemorrhoid. The operat ion 
is l:iaid to be painless, but I shou ld fear would expo~e the patient to the rii;k 
of embolism. Carbolic acid ]ms been employed in the same way by Drs. 
J. 11. Pooley, E. Andrews, and other surgeon::'. 

PROLAPSL"S OF THE REGTl."~I. 

This occurs under two forms-the partial and the complete. In prtrtirtl 
prolirp:Jus of the rectum, the mucous membraae of the gut i1' ltlone im·olYed 
in the protrusion, though the submucou:; areolar tbsue is commonly thick
ened and elon~ated. In complete prolap.~w1, all the fosues of the gut are 
invoh·ed, the bowel being actually in\·aginated, and protruding sometimes 
to the extent of se\·cral inches. 

Causes.-The ca118e.'1; of prolapse of the rectum are, (1 ) a relaxed and 
weakened ~tate of the ti~sucs in general, such as is met with in feeble chil
dren or in debilitated adults; (2) chron ic irritation of the rectal mucous 
membnrnC', such as re:~mlts from dysentery or from the presence of internal 
11iles i and (:3) reflected irritation ~ependent upon dise~ses of other organs 1 

surh n:-. urethrnl stricture, prostatic enlargement, \'CStcal calculus, or ex
>lrophy of the blndder. 

Symptoms.-The protrusion occurs, at first 1 on ly after defecation, and 
perhap:-. only when the bowels are unduly relax~d; but as the di,.ease pro
gre&cs, the prolapse becomes more constant, coming down when the patient 
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stands or walk!', and being with difficulty kept in place. ~n tl~e J>'O"tial 
form of prolap...;e the mucou)l membr.ane forni_s a red or purpli:--h r.mg, :s?rne
whnt elongated in shape, and contmuou~ \\:1th t~1~ mucou.s ('Oatmg .of .th~ 
sphincter; in the complete prolnp.tie the gut is mva~1n~tted th1 ough the ::)phmc 
tcr, between which and the protrUlled bowel a d1::it111ct groove ?1ay_always 
be recognized. The complete prolapse forms an elongat~d cylmdncal tu
mor, of the ordinary color of' mucous membrane, presentrng a smooth and 
e\'en surface in the child, but being usually somewha~ convolut~d an~ rugose 
in the adult. 'rhen the protrusion is down, ther? is a semmt10n of wc1g~t 
and dra~ging, with some pain (not, however, very mtens.e), anc_I 8)'.mpa~het 1c 
VC::iical disturbance. In a case of recent prolapsus of' either form, strangu-

FIG. 457. Fw. 458. 

Partial prolapsus of rectum (BR\'ANT.) Scclion of complete prolapsus of r<.:ctum. (D1tu1TT.) 

lation may occur, leading perhaps to slough ing, 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. Accord
ing to L11nnclongue, infantile prolapsus is not an unfrel1uent cause of rectal 
stricture in later _life. 

Diagnosis.-The diagnosis of prolapsus of the rectum is usually made 
without difficulty; the complete form of' the affection can, indeed, scarcely 
be mi::itakcn for anything else, while partial prolapse is only likely to be 
confounded with internal piles, with which it is very often complicated, but 
from which it may be distinguished by the annular character of the protru
sion, and by the absence of distinct tumors. ?.Ir. Stocks has reported a 
case in which an ovarian cyst protru<led through the anus, and was at first 
mistaken for prnlapsus of the rectum. 

Treatment.-The first step in the treatment of prola.pse of the rectum is 
to effect reduction i this may usually be readily cttected by placing the pa· 
tient on his side, and gently but firmly compressing nnd pu~hing up the gut 
with the han<l, protected with a soft cloth dipped in oil. If the sphi ncter 
be much dilated, both hands may be required-one to fix the part, while 
compre~sion io made with the other. " '"hen strangulation occurs, reduction 
may be, if nece&<ary, facilitated by incising the mucous membrane, if the 
prolapse be of the ptlrtial variety, or by dividing the sphincter, if complete 
invngination have occurl'ed. After reduction, the part mu.y be supported 
with a pad and bandage. In order to prevent a recurrence of the prolapse, 
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the bowels should be kept in a ~oluble condition by the admiui~tratiou of 
J axatin~, such as were recommended for pile~. The descent of the gut 
while al ~lool shou ld he prevented by aYoiding straining, and by having 
the bowC'ls moved while in the recumbent position, or eYcn while Ftanding
protru1'iou being le.-:-;~ apt to occur in either of these than in the ordinary 
sitting po:o.turc. 'Vi th children a kneeling posture is preferable, and the 
nun-:e ma\·, as advised br MacCormac and H. Smith, be directed to draw 
the skin Of tlie anus forCibly to one side during the act of defocation, so as 
to cam.:c contraction of the sphincter, and thus prevent the gut from pro
truding. In mild car-;eR, a cu re may often be obtained by attention to the~e 
point~, and by the local use of bismuth or other astringents in the form of 

~~e~~~~1~i~~~~l\V.0W~~i~f;~m!~~:P~~~{'t~ ~f~~:~-~n~n~[ t1t:tsc~i:if ~'.;o~~~~is~;! 
Langenbeck, llC'n och, and Vidal. The daily use of the cold douche is 
highly recommended by Haint Germain. If the prolapse be due to i;ym
pathetic irritation from stricture, calculus, etc., these affections must. of 
court==-e, he properly treated, when the rectal com plication will commonly 
subside of itself. 

Operative Treatment.-ln cases of extensh·e and inveterate prolapsus, 
especially in adu lts, somethi ng more may be required. Erci:~ion of the 
muco-eutaneous fo ldR around the anus, ligrdion of two or more folds of 
mucous membr:rnc, the application of caustics, and the operation by clamp 
and coulcry, are the ch ief modes of treatment. 

1. E.ceiiJion is cffcrted Fimply by cutting off with curved scissors the radi
ating fl:lps of integument around the anal orifice, the subsequent contraction 
often r.uffie ing to effect a eure i if the in cision in\•olve the mucous membrane, 
n stitch or two ~hou ld be inserted so as to guard against hemorrhnge. 

2. Ligation is effected by seizing with ring-forceps a portion of the pro
lapsed nrneo11s membrane, and ty ing it firmly with a. single ligature: it is 
usually sufficient to apply one ligature on either side, but more may he re
quired if the proln.psc he extensive. The parts 
should then be carefull y returned through the 1''10. •15!). 

sphincter, and an opium Ruppository in troduced. ~' 
3. nw.~tic, the strong nit ric acifl being the best, \. . 

may he applied, through a foncstrated specu lum, · ' 
a::; dirrcte<l in the eusc of piles, or to the protruded " 
gut, before red uction, us advi::.:ed by Allingham. 

-t . The C/(Lmp and Cautery method is perhaps 
the be:-it mode of treatment. Longitudinal folds of 
mucou~ membrane are to be seized with Smith's 
clamp and cut off with scissors, the pe<licle being 
then scared with n hot iron . 

. 5. Excision of a V -sliaped &gment of the sphincter on one or both side!li 
lrns been oecasionnlly practi;0:ed, but is a severe mode of treatment, and may 
be followed by fecal incontinence. 

Finally, in ca~es in which operati,·e interfer.ence ~snot cleen~e<l adv isable, 
great comfort nrny be afforded by the adaptation of a well-fittmg anal trus:; 
or supporter, such as i:; shown in Fig. -159. 

INFLAMMATION OF TnE RECTAL Poccur .. Q. 

The pouches or lacunrc of the rectum are someti mes much enh1rgcd, chiefly 
in old people, becoming di:i.tcnd~d w~th focal_ ma.tter, and, a8 a con;.,equcn?e, 
inflamed or ulcerated, and causmg mtense itchrng, and often severe parn, 
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unaccompanied, however, by spasm of the sphincter. This aflbc~ion was 
fir::t described by Physick, under the name of E~teystec~ R_ectwn1 ~nd ts called 
by G ro~s S1teciform, Disecoie of the Anus. The dw9no1us 1s rca.cldy made~ by 
exploring t he rectum with a blunt hook or a probe bent at its ~nd . fh e 
treatment consists in drawing down successively each pouch that 1:s affected1 
and exchfog the mucous fold at its base with cun·ecl sci~:sors . 

NEL'RALGIA OF TfIE A.NUS. 

This usually occurs n.s a symptom of some 1ocal lesion (as painful ulcer ~f 
the rectum), but may exist independently. The treatment iJ? Sl~ ch c~ses 1s 
very unsatisfactory; the free use of quinia and the local apphcat10n of bella~ 
douna nre perhaps the best remed ies. 

Pn.unrrus on ITCIIlNG- OF THE A~rns. 

This is probably always symptomatic, but occasions so much distress as to 
be worthy of special mention. It may be clue to hemorrhoids, to the presence 
of intestinal parnsites, to papular or other eruptions in the neighborhood 
of the anus, or to uterine displacement. The treatment consists in the re
moval of the caus.e, if this can be Mcerta ined, in attention to the state of 
the bowel8-, in the use of frequent ablutions, and in the employment (some
what empirically, it must be confessed) of various washes or ointments. The 
dilute citriue oiutmeut is, perhaps, the best remedy for itehing piles, while 
for the pruritus dependent on cutaneous eruptions of the part, the tar and 
iodide of !it1lphur ointments of the U. S. Pharrnacopceia will often be found 
useful. Curling speaks highly of an ointment containing ch loroform and 
oxide of zinc, and a wash ofsulphuret ofpotassium and lime-water (3j-f5viij) . 
Chlorinated lotions or weak solution~ of hydrocyan ic acid may also be em
ployed, or a weak sol ution of carbolic acid (gr. v-f5j ). Camphor, chloral, 
and various preparations of mercury have also been advantageously used as 
topical applications. Arsenic is often of service as nn internal remedy, 
aud mn,y be conveniently gi\·eu in the form of arsenious acid, combined 
in a pill with iron and quinia. 

CIT.APTER XLIII. 

DISEASES OF TITE AB001IINAL ORGANS, AND VARIOUS OPERA
'l'JONS ON TllE ABDO).IE~. 

PARACE:STESIS Anno:mxrs. 

PARACEN~E.~IS_ nbdominis, or "the operation of tapping," is not unfre
qu~ntlr reqmred 1~ cases of ascites and ovarian dropsy. The circumstances 
w.lnch 111 ~ny particular case indicate or contra-indicate this opera tion, are 
discussed Ill works on the Practice of Medicine ot· on the Diseases P eculiar 
to " 'omen, and it will1 therefore, only be neces:-:ary to describe in these 

pa~~~et~~'l~i~~:.u~~~~~~cb~~:~e ~1~~~~r~d, the patien t sits on the edge of the bed1 
or li eR on either side, a bl'Oad four-tailed flann el bau<lage being laid over 
the upper part of the abdomen, and the euds crossed behind, and firmly 
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held by nn nF-:-;istant. The surgeon makes a short incision in the median 
line about au inch and a half below the umbilicus, dividing the superficial 
~tructures, ancl then with a quick motion thrusts in n full-sized trocar and 
cnnulaj the trocar being withdrawn, the flui<I is allowed to escape, and is 
collected in su~table ba_sins or pails. While the flow continues, the bandage 
should be contmually tightened, so as to compre&s the abdomen and prevent 
the occurrence of syncope. Should the canula become clogged, it may be 
freed from ob:;truction by introducing a director or flexible catheter. '\Tl1en 
all the fluid has been evacuated, the canula is withdrawn and the wound 
clo!ie<l with a broad adhesive strip, the abdomen being supported with a firm 
compreF-s and bandage. 

The steps of the operation as above described may be ocC'nsionally varied; 
thus, if the abdominal parietes be tense and thin, the trocar may be tbrust in 

~~1~~t~·°;ti'~~I~~~ t f~r Pl~~J i~~11~11~~1~rr~~~~~~0fi~~~~ ~~~~:d
1~~b~u~e;11:~Tr11~ :~df ,~~~! ~~~~~ 

the point, while the can ula may, if preferred, be provided with a stopcock 
and flexible lube, as in the operation of paracentesis thoracis. The punc
ture in the median line is to be adopted in eases of ascitcs, and indeed in 

FIG. 460. 

A 
""\ 

\ "'~~.._ 

Tappingtheabdomen. (FaRGUSSON.) 

eyery instance, unless the unilateral character of the swelling shou ld indi
cate the choice of another locality, when the puncture may be made in the 
corresponding linea ~cmiluuaris. 'Vhen, as usually happen~. th~ operation 
has to be repeated, the !-:econd puncture should be made a few lines abo,·e 
or below the cicatrix of the first. 

The operation of tapping is rarely attended by :my unpleasant results; it 
may occasionally, however, be followed by the deyelopmeut of a low form 
of Peritooiti:-:, and, in cases of drop~y from malignant disease, the wound of 
puncture may become the seat of se~ondary deposits. . . . 

It might seem unneccs.::;ary to caution the surgeon agnmst m1stakmg preg
nanry for abdominal or ovarian dropsy, but for the foct that tapping has 
occa:--ionally bl'en incautiously employed under such circumstnnces, with au 
unfortunate result that can be readily imagined. 

0\"ARIAN TUMORS. 

I do not purpose enteri ng into any prolonged discussion of the symptoms, 
diagnosis, a~d thcrap~utics of ovarian disease, for these ~ubjects bel?ng_more 
to the 8pccial domarn of Gy1~rec?logy tha~ to tl~at of ~urgery ! it Will be 
sufficient to enumerate the pnnc1pal affections with which ovanan tumors 



864 DISEASES OF TllE ABDOMINAL ORGANS. 

are likely to be confounded, and to describe briefly the nuious operative 
procedures which are employed in their trcatmcnt. 1 

int~!~:o~~~~ {;::l 1~i~~~!t,~a}~o:1~,!~rt!11~ ~~~~~:~ ~r t~~l<l~a~~~~~i~f n~l~~· 1::1~~ 
monly be made by digital exam iu~tiou per vaginam, the fecal tumor impart-
ing a characteristic doughy sensation to t.he t?uch. . 

Pregnancy, either normal or extra-ute~11~e! 1s usua_11 y attended. mth such 
obvious symptoms as to p~·event the poss1b1hty of 1~11stak~, and 111 any case 
of doubt, a brief delay Will serve to clear up the dingnos1~. . . 

Fibro-nwscu!.ar Tum01·1J. of the Uterus can usuall~· be d1stmg~11shcd from 
ovarian growths, by observing that in cases of.the former there is commo~1ly 
uterine hemorrhar:re and lcucorrhooa; the uterine sound or probe enters fm·· 
thcr thnn in the 1~ormal state; the tumor, which is often multiple, is usually 
hard, and by vnginal exploration is found to be irregular in outline nnd 

F10.461. 

Sims'suterineprobe,!mallestsiu 

continuous with the uterus; and, finally, if the uterus be moYed by mean~ 
of the sound, the tumor moves with it. On the other hand, in a case of 
ovarian tumor, there is neither menorrhagia nor leucorrhoon; the uterine 
sound enters only to the normnl distance; the tumor, which is usually soli· 
tary, often fluctuates, and is smooth and not continu ous with the uterus; 
and, finally, the uterns can be moved without the tumor moving with it. 
It is to be noted, with regard to the last diagnostic point, that it is the 
itlerus and not the tumor which must be movable; for the upper part of ~i 
solid uterine growth may be movable, while its base is so tightly wedged in 
the superior strait of the pelvis that no motion can be communicated to the 
mass through the uterine sound. 

AscileJl can commonly be distinguished by the character of the tumefac· 
tion, which in abdom inal dropsy is uniform, but in ovarian disease is local· 
ized nt fir::;t to oue or other iliac fossa; by the flattening of the abdomen, in 
the recumbent posture, owing to the ascitic fluid grav ita ting to the sides of 
the peritoneal cavity i by the change in the line of dulness upon Yariation 
in the patient's position; by the resonance anteriorly when the patient lies 
on her back, owing to the intestines floating upward; by the prominence of 
the recto-,·csical pouch, in which fluctuation can be detected by the finger 
introduced into the vagina; by the presence of a distinct wa,:e when the 
patient rolls in bed i and by the coexistence of signs of disease of the heart, 
liver, or kidney, the skin being often harsh and jaundiced, find the feet 
ccdematous at an early period of the affection. In dropsy from disease of 
the ornry, on the other hand, beside the local character of' the swelling in 

1 
In the following pngcs I have drawn freely from Prof. T. Gaillard Thomas's 

excellent 11 Practical 1'rcntise on the Diseases of Women. 11 
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the early stng-C'~, it j:-; found that, owing to the fact of the fluid being con
tained in a tl'1i--c cy:-t, there is no flattening of the abdomen nor anterior 
re=-onancc in the !'UJline po::iture; little or no variation in the line of duluess; 
no prominenr<' of Dnu~la..::'s cul-cle-::i::te; no abdominal wave whc:n the pa
tient rolls in bed; ancl no evidence (except by a coincidence) of di;.;ea~e of 
other vi:::ccra. Finally, in a doubtful ca::ie, the diagno:Si~ may be made by 
examining the fluid \Vith<lrawn by tapping, which, if the disca;.;e be ovarian, 
will probably be found to contain altered blood-cells, epithelial scales, masses 
of granular matter, oil globules, and crystals of cholC'stearine. llughes
Bcnnett, and, more recently, Dr. Drysdale, of this city, have described cell
fonm: which tlu.'y believe to be peculiar to O\·arian fiuids, but their views 
have not been univcr1<ally accepted by pathologistt:. Foulis and Knowsley 
Thomton ha\'e de:::cribed certain groups of cells as being peculiar to the 
flui<l from malignant growths of the ovary or peritoneum. According to 
Hpicgclbcrp;, if the 0\'1.uian fluid be of low density and of it ~erou~ charac
ter, the cy:5t·w:tll has ceased to grow actively, and simple tapping may be 
nd,•antagcom;ly substituted for ovariotomy. 

Cy.~tic Di.'wt.~e o.f the Broad Ligmnent so closely re~embles that of the 
ovary, that a diagno~i~ is frequently impossible, though if the fluid removed 
by tapping were found to be non·albumiuous and like that of ascitcs, there 
would he ::-trong rCaf:Oll for believing that the ovary wa::i not implicated. 

The fluid from Pibro-ey.~tic Tumors of the Utertt.~ i::-:, according to Atlee 
autl other aulhurit ic.~, remarkably free from morpho1ogiC"al C'IC'ments, while 
it coa~ulat<:s ispontancoul:'ly and completely. Drysdale dc~cribes a peculiar 
cell which he believes to be characteri~tic of this form of tumor. 

Other abnormal conditions may be occasionally mi:-1takcn for 0\0aria11 
tumors, such as hydrtlids, '1tlerine distemdon .from retention of the me1utnwl 
secretion, acc1wmlalion o.f Jal in the omenlwn or abdo111inftl iMll.~, partial con
ltatlion-'i of the recli mw;c/es, hyclronepl11·osi.~. nnd cy.~ts o.f the kidney OI° Bpleen. 

Though the diagnn:-;i~ of ovarian tumors can, in mo)':t instance~, he made 
with tolerable certainty, by careful and repeated examination, yet C:lses oc
casionally occur which completely baffle the most caut ious observer, and it 
has repeatedly IHtppened that the operation of ovariotomy has bel'll under
taken in ca~cs in which no ovarian tumor could be found, the morbid 
growth being perhaps connected with the uterus, kidney, splecn 1 or omcn
tum; or more rnrcly there being no tumor at all (see Phrwlom 'I'wiwt, p. 
-WO). The difiiculty, and in ~ome cases impossibil ity, of making a correct 
diagno:-1is, is one of the slr?ngest arguments ag:tinst the proprict.): of ovari
otomy; and yet t he operation shou ld not on this account be con:-;1dercd uu
ju,::;tifiabl(\ more than should the ligation of arterie8 for a11euri1'm, on the 
ground that dcligation has been occa::;ionally performed when no aneuri1'1rn 
cxi:itcd. 

Treatment.-Solicl lwnots of the O\·ary do not, as a rule, call for oper~
ti,·c interforencc, and the same may be said of tho::c tumors which coutam 
both solid and fluid elementi', with the exception of the fibro·cystic tumor, 
or cy:-1tic ~nrcoma, which occnsionally may properly be removed hy OYari
otomy. Hence the remarks which follow are to be uu<lerstood ns applying 
to thC treatment of cysts of the ovary, which are of much commoner oc:cur· 
rence than the other form8 of tumor. The question whether or not a tumor 
of the ovary he cyst ic, can wmnlly though not invariably be dccidcc.l by 
noting the presence or absence of fluctuation, upon external, and especially 
upon vaginnl , pnlpntion. In any case of doubt, an cxplomto.ry puncture 
with a small trocar ::;hould be resorted to. There may be a smgle cyst, or 

55 
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the tumor may be 11mltilocular; in the latter case the secondary cyFtS may 
sometimes be ·recognized by palpation, and the contained fluid is usually 

~~~;:~~1~.::~,dr:~1~~:; '~~~~~~ t~~~e~~!afa~·~: :?;.~\ '~~~~c~1i:~i~~~~:~~u~:.1~~.s::~g~~r~;·~~~ 
a~ regards the prognosib of the ca~e, single cpts bcin~ occ:ltiJOnall~' curable 
by milder measure:; than on1riotoruy, and oflCring a better pro:;pcct of ~·e
CO\'ery after that operation, thnn multilocular growths. Another P.omt 
which is u!:lually cou:;idered of great importance as rcgarchi the progno.s.1s of 
O\'ariotomy, is the presence or absence of adhesions; these may F-omct1mes 
be detected by careful palpation and auscultation, but, on t~1e .other hnncl, 
m:iy exist without giving any evidence of their presence; 1t is probable, 
ho,~·evc r , that, as remarked by Spencer 'Yells, the prognosis after operat ion 
is more influenced by the age and general condition of' the patient than by 
the !:iize uud condition of the tumor. According to this writer, the prog· 
aosis is more favorable in patients under twenty or over si:xty yenrs of uge, 
tlrnn in tho~c at an intermediate period of life. The existence of pefric ad· 
hesions is more to be dreaded than that of adhcf'ions to the omen tum or ab
domiuai parictes. The occurrence of suppuration i11 an ovarian cyst is, ac
cording to T. Keith, an indication for immediate ovariotomy, and this sur
geon reports twelye cases operated on under these circumstances with ten 
recoveries. 

The surgical procedures resorted to in the treatment of o~arian cysts, are 
tapping, dminage, incision, JJartial excision, injection of iodine, gafruno11w1c· 
tm·e, and ol.'ariolomy. 

1. Tapping, the mode of performing which has already been described, 
is cl1iefly re~ortecl to as an aid to diagnosis, or with a Yicw to palliation, 
rnther than radical cu re. It has been conclusively shown by Rpencer 
'Velis, whose experience in cases of ovarian disease i:s probably greater than 
that of :my other living surgeon, that the prnspect of recovery after ovari· 
otoruy is uot lessened by the fact of the patient haYing been previously 

~~\Jt~:!n~J~~co~~J~i~\~~~1~i~~cc!. ~~I~~~i!~ege1:f:~1~~s:~oi1~1~~i~l~tlil~~f::~ ~'~i~~O~'.~l~~ 
a. me~ns of aHOrding temporary relief before resorting to gn1vcr measures. 
Spccinl cn re must be taken to preYent the cr.;cape of the cy~tic contents into 
the peritoneal eav ity (nn occurrence which might be followed by periton
itif'), by usiug Thomson's" siphon trocar," an aspirator, or some Similar in-

}""'10. 462. 

Siphontrocar. 

strument. Though in the large majority of instances tnpping acts only a!:l 
a p~l~iutive, it ha8 o~ca~ionally_ been foJl?wcd ?Y permanent recovery; an 
adcht1onal argument 111 fasor of the practice which hn :s been rceommcndecl . 
According to 8picgclberg, this result is most apt to fol low when the ornrian 
fluid is of low density and of a serous character. Topping through the ·va
gina or recltnn is occasionally preforrecl to the ordinary operation through 
the abdominal purietes. 
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2. Drainage is effected by enlarging the puncture made in parietal or 
,·aginal pararcntc:-<is, and introducing a tube which i8 fixed so as to allow 
the escape of fluid 1 and, if nece:-sarv, the washing out of the cyst with sim
ple or medicated injections. This ffiode of treatment is chiefl)• adapted to 
cm:c!; of unilocular cyst, in which ornriotomy is contra-indicated by the ex
tent of adhe~ion~. _\more frequent resort to this method hns lately been 
ably advocated by Dr. ~timson, of New York. 

3. Incision consiRts in laying open the tumor through the ahdominal 
wall or vagina; thi~ plan, which may be considered a modification of that 
h'llit mentioned, is best adapted for the treatment of firmly adherent multi
locular cy~ts, which do not admit of ovariotomy on the one hand, nor of 
~ impl e drainage on the other. Bernutz advises inci8ion as preferable to 
O\'ariotomy in cases of suppurating dermoid cyst. 

4. Partial Excision consists in cutting away a small portion of the nnte
rior wall of the cyst, and allowing the contents to escape into the perltoneal 
cavity; this mode of treatmeat is more applicable to cru:es of cystiC disease 
of the broad ligament than to those in which the ovary is involved (see 
p. 865). 

5. Injection nf Iodine for the cure of ovarian cysts, appears to have been 
first !"uccc~~fully employed by Dr. Alison, of Indiana, in 18-16, but was not 
brought prominently bef<)re the profession until some ycnr.s afterwards, 
throug:h the writing-s of Boinet and other European surgeons. The fornrnln. 
recommended by BoinPt is 100 parts each of tincture of iodine and water, 
with -t parts of iodide of potassium. The operation con~ists in introducing 
throup:h the canula (after tapping) a flexible catheter, by means of which 
from four to ten ounces of the solution are injected, the liquid being with
drawn again after ten or fifteen minutes; the catheter is retnined ns long as 
may be thought neees!"ary, the injections, the strength of which is gradually 
increased, being ocea~.ional l y repeated . This mode of trentmcnt. should, ac
cording to Peaf;Jce. he reserved for cases of unilocular cyst1 with clear, 
~erous contl'ntR1 in which simple tapping has been prcviou~ly employed nt 
least once; hy so limiting it.'3 application 1 Dr. Peaslee believes that the mor
tality of the operation would be reduced to one in ten, and the proportion 
of cures increa~ed to one in three. 

6. Galvano-puncture is recommended by Semelcder1 who reports three 
rcco,·erics hy this mode of treatment. 

7. Ovariotomy, or the formal extirpation of a. diseased ovary, was !Zug
<1e:0tcd by '\fm. Hunter and recommended by John Bell; but the first ~ur
::.eon who actually re.::i-orted to the operation wa~ McDowell, of Kentucky, 
~·ho performed the first o\·ariotomy in the year 1809. This case was ~uc
cc:-::-:ful, the patient survi\•ing thirty-two years. McDowell repealed the 

~~~~~~~~11 1/~·h:~lf~,~ ~~~1~;~01~~11~:' l~:i~~~ \~a:t~t~~d~cb:t~1:1r l~~u~;a;~~~·~ ~·,~: 
foelin"' of the profe!'sion at large was that ovar1otomy wns an UllJUSt1finblc 
procedure, and it is within a comparatiYely s.h?1·t period only that this 
operation has been generally. accepted n~ 3: leg.1t1mnte res?urre .of i::urgery. 
Amon~ tho::-:c who have ncquJrcd most chstrnct1011 as ovar10tom1sts rrnw be 
particul:-.rly mentioned Bird, Clay1 Baker Brown, Tyler Smith, \\feJI~, 
Thornton, tait, Bantock, nnd Keith, among British surgeons; \\'. L. and 
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J. L. J.\tlec, Kimbn.11, Dunlap, Peaslee, Thomni:-:, and Goodell, in our own 
<:ountry, aml Korbcrlc, in France. . . .· . 

The opl'rntion is not mHially Yery d1fficult 1 but is alwa)'.8 ~me of ~01Hc~e1-

:~~~·a~i·~~~~i?;.;,~1~1eub:~1~~1~o1~5 t!~:r 1~~~~~~~ 0~'f11~: i1~1f;~\~~W~:o0~~~ri
1

1~t~
1

bJ
1

;!~ 
tion lo [ilC operation, for the death-rate is le:-~ tl~a.n that of n~m.1y other 
operation~ \\hich arc uni\'er::ally recog~ized. a~ l.eg1t1mate ~ hut 1t 1s.~urely 
sufficient to render the :-;urgeon Yery caut1~1us 11~ his progncis11i, and to mduce. 
him to nr1.:de<:t no means of satbf)'ing himself both n_s to the accun.1cy ot 
hi ~ dia;,tno:-i~. an<l a:::. to the applicability of the ~pera~10n to the p:ut1,~~il~1: 
ca!->e with "hich he has to deal. As Spencer\\ clli:; JU!'tly remarks, 1t is 

~c ~~::~~1; 1~~1:;.~01~~~1~ 1~~~1~~e~~ t c~~~1~~~1 ~ ~o.n. t~ ir~~:~~% ~~~~\~~~~;.1):1 ~1~~;·~11~r1 ;1~=%~ 
di::(•U;.;!'ion :is in the parallel case of lithotomy m the male adult. And m 
both ta,.cs, the respontoiibility of operating, with the full knowledge that if 
the patient be not !-iaved by the operation he or she is killed by it, must be 
fhirly faced." This re:;.ponsibility, rnoreo\'er, is one which the surgeon ha:-: 
no 1:ii;ht to throw upon the patient; every woman know~ that, after an 
operation like OYariotomy, she may die or she may get well, and it i:; to the 
1:mperior knowledge and wide experience of the surgeon that she lolJks for 
addce ns to whether the operation is or is not de;.;irable in her particular 
ca~e. The ultimate decision in this, as in every other casr, mu~t of course 
re;.;t with the ptltient1 but the surgeon should honestly and plainly express 
hi::; opinion, whether it be fa,•orable or unf::tYorable; and if, after a full and 
careful con,.id(•ration of all the circumsrnnccs of the Cfi:"C, he is brought to 
the conrlm;ion that the operation is, upon the whole, not advh;able, he 
should, in my judgment simply decline to operate. 

The Operntion of Ovm·iotomy may be performed as follows: The pntient's 
bowel:5 should ha.ve been emptied by the administration of a dose of castor 
oil a day or two _previously, and by means of :m enema on the morning ap
pointed for the operation. The temperature of the room should be at least 
70., Fahr.1 and the tnblc well covered with blankets; the patient ~houlcl be 
thoroughly anaJ-:;thetizcd, and at the last moment the.contents of the bladder 
shoulcl be evaeuatc<l by means of the catheter. 

The fir:-;t incision is made to correspoud as ncnrly as poss:.ible to the posi
tion of the linen alba, and may reach from about :lll inch or an inch and a 
half below the umbilicus to '' ithin two inches of the pubes, though, in 
m:rny in:"tancc:;, a snrnller wound may be ~ufficicnt. '\' ells's ~tatistic:;, how
ever1 go tu show that provided that the incision does not extend above the 
umbilicu:.., i t~ exact length in inches doc:.: not affect the result of the opera
tion. Thr cli~:::.eclion i:; cautiously continued until the peritoneum is reached1 
w.hc~, all. hemo~rlrn~e hadng b~en checked, this membrane is opened by 
p1ckrng 1t up with iorceps1 makmg a small cut, and then introducing the 
left forefinger, upon whieh as a director the wound is enlnrrrecl to the full 
extent ?f the external inch•ion. A . small quantity of serume now usually 
make:; tt:5 e~capc, when the cyst wall probably presents itself immedintely 
below the wound i should a fold of omen tum or a loop of inte:stinc inter
vene, thl'i-:c l:'hould be carefully lifted off and put to one side. 

be:~~~~' ~~~~~~~~~.(~~:~~i t~;ufi~:~I~,~~ ~n/tl~~-~~a ~~l ~~~s c<litJ~~!(tL n~~:~;~~~11~nif,~~:~;~ 
ficrnl serum," theu a. cu1·yed steel sound dipped in the ~ame, so a~ to sweep 
:Hound the base of the tumor, and finnlly, if nece~sary, the whole hand. 
The" nrtificinl scru m/' the use of which was suggested by Dr. P easlee, con-

1 Spencer 'Velis has published records of 1000 cases, of which 231 proved fatal. 



869 

~li~~r~f o~a~\~~~e~·. m~fc~h~f :~~:~~~i~~1!' b~~ e~~:~~i~~=/~1~\1f i~~1~ft~~fi;r 0b~1 :~v,~ 
ascertained to be chiefly or entirci)' solid, it may be nece~:":ny to c·arry the 
incbion l!boi:e the umbilicus-this being done by a curve to the le.I~ ::;i<le, so 
as to avoul wounding the round ligament of the liver. Should the adhe
i:;ion:-; be found ~o firm and extenl"'iYl' as to forbid the hope of removing the 
tumor, the surgeon may attempt the treatment by drainage, inci!-'ion, partial 
exci~ion, .or injection of iodine, according to the character of the cy:;t
whcther ~mglc or multilocular-aud the nature of it;; content~, "hich may 
be ascertained by making: an exploratory puncture with a small trocar. 
(Ree pp. 8(ji), 866, 8G7.) If the adhesiond be lei5S firm and cxtcmi\'e, those 
which arc acces:-;ible may be carefully separated by the fingers, thus com
pleting what may be cal led the second stage of the operation. 

The third i:;tnge consists in turning the patient on her side, and then lcs::.:cn
ing the i:; ize of the tumor by tapping the cyst, or the princip:1l C)'Sts, if' there 
be more than one-good instruments for the purpose bei ng the \\ingecl trocar 
and canula of t-ipenccr \Yells, or the ingenious hollow trocars devised by 
Dr. Mears and Dr. Hodge, of this city, and Dr. Ji'itch, of New Bnm~wick 
(Fig. -16'.~). The fluid may be conveyed away through a fl exible tube, while 
the cp;t-wall ii; held forwards with vulsellum forceps, and compre:-~ion of the 
abdomen kept up by the hands of an as::sistant. The sac ha,·ing been :;ufti
ciently reduced in size, is now gently drawn out through the external wound, 

~~~u:1;!z':~~~~~::~~:~~~~~~~l.~:~t ~:::F~~~~:~:~~· l:~:~~i~fr;t~~~::;'.::~~:::~.:,~~: 
controlled b)' ton::ion, by styptics, by the cauter_v, 01· by the ligature; in the 
lnttcr ca:-c ~ih·cr wire may he used, or, which is found to :.lllS\\Cr equally 
well, the antiseptic ligature of Prof. Lister. If the adhesion~ be insepara
ble, it may bf' necessary to ll!ave a portion of the cyst·wnll, which J. L. Atlee 
advise:; :o'hould then be secu red with the clamp, the abdominal wound beiag 
carefully closed below the instrument. 

Fw.4G3 

'l~he next step is to secure the pedicle of the tumor, so as to prevent hem
orrlrnge. This may be done by means of the ligatu re or the clamp; by 
rlivi<ling the pedicle with the tcroseur or the actual cautery; by applying 
tor:-ion to each individual vessel as it is cut acro:-s; or by enucleatinrf the 
tumor in the ingen ious "~ay recommended by .Mine~, of ~uffitlo, so a~ to 
M·oicl IH'morrhagc by tearing across the ve:;sels a.t their peripheral tcrmma
tioni;:.. If suffic icntly long, the pedicle should be fixed between the lips of 
the wound, but if too short for this, it must be returned into the ab1lominal 
cavity; or it may be "pocketed" in the deeper part of the incision (as sug-

t Stimson f\dvi<:es thnt the cyst should be fixed in the nbdominnl wonnd. nnd opened, 
th e operator'~ hund being thCn passed into the interior to explore nnd search for ad
hesion!! frnm within. 

2 Miner's method or ennclention has ul<:o been npplicd to uterine tumors b~· Hpicgcl
berg. and bv :Moore, or Hochester; the former surgeon, after enuclention, rlrn;cs the 
pcritonrum Over the uterus by the in~roduct10n o~ ~11t11rcs, ~vhile the liltlcr bl'ings tlrn 
pedicle out aud fixes it in the abdominal wound rn the ord111u.ry way. 
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gcstcd by Rtorer, of Boston ), the external wound being accurately clo~ed. 
above it. "Then the stump is to be fixed in the external wound, the use of 
the clamp is probably the best method of securing the pedicle. Hcvcral 
varieties of clamp have been employed, those devised by 'VelJs, Kocberle, 
Atlee, and Dawson being perhaps the be:;t. 'Vhen the stump is so short as 
to render its 1·cstoration to the abdominal cavity necessary, a diffbrent plau 
must be adopted; here the surgeon may choose between slow division of the 
pedicle and the application of torsion to each separate vessel, the use of the 
actual cautery, and the employment of the ligature. Torsion has not been 
resorted to sufficiently often to allow a positive opinion as to its merits. If 
the ligature be employed, the pedicle is transfixed nnd tied in two parts, 
when the ends may be brought out at the lower end of the wound (('Jay's 
method), or may be cut short and dropped into t he peritonea l cavity, as 
advised by Tyler Smith and Peaslee; if the short cut ligature be used, it 
should be of silver wire, as ad\'ised by Sims, or rendered antiseptic in the 
way recommended by Prof. Lister. Hayes, of Dublin, recommends the use 
of a catgut ligature applied subperitoneally, so :u; to close the vessels with
out endangering the vitality of the stump. If tbe cautery be used (as was 
done by Baker Brown), the surrounding pa1ts may be protected by the use 
of the clamp-shield devised by Prof. Storer. 

Fro. 464. 

Atlee's clamp. 

The pcdicle being secured, and the tumor removed, the surgeon exnnUues 
the other ovar): (excising it al::o, if it be d iseased), and then, 11aviug 
clenn~e<l _the peri~oneum by careful s1?011ging, closes the wound with large 
Jrnr~l1p p~ns, or with ~Jeep and superficrnJ sutures, and applies water-dressing 
~'!"o il ed Jrnt, supportrng the who~e abdomen with a broad flannel bandage. 
lhe sutures should be made of sil~'er or fl exible iron wire, and the deep set 
should yass throu~_h the whole tluckness of the abdominal wall, including 
the peritoneum. Suns recommends that, unle8S the antiseptic method be 
1~sed, a punetur? should be made from the vagina, through the recto-uterine 
fold of the peritoneum (Douglas's cul-de-sac), and a drainaO'c tube intro
duced i _or, if enucleati?n luwc been practised, two clminage t~bes-one into 
the ranty of the pelvis, and one between the folds of tbe pe<licle ·1 the::;e 
drainage t~1bes may, if thought proper, be brought out nt the lower 'part of 
the abclommal wound, so as to facilitate the use of disinfecting inject ions, if 

th;0~;11 ~he~-~~\~1~~ of Ohio, recommends that the pcdicle itself should be in\'erted 
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these shoulrl become nece:-osary. Sims's plan has been successfull y followed 
by other ~urgcons, inr lu cling H ahn and Spiegel berg, but it i ~ thouttht unad· 
v_i::mble by Rpenccr " rc lls, who r~erve~ puncture and d ra inage for excep· 
tional cases. Most modern o,·ar1otom1sts a ttach great importance to the 
obscrrnnce of a ll the ant isept ic precautions insisted upon by Prof. Lister; 
but others, including such JoSUccessful operators as Keith and L aw.son Tait, 
prefor to dispen!'e wi th the spray and other Listcrian precautions, and rely 
exclu.s i,,cJy upon care and cleanliness in their cases. 

The aper·tr(J(dmcnl consists in adopting means to prevent the occurrence 
of peri ton it is, which is the ca use of death in about one.fourth of' the fatal 
case:::. The patient should be kept perfectly quiet and tranquil , and fed 
upon liquid diet for ten days or a fortnight after the operation. A 8 ims1s 
catheter should be retained in the bladder during the first four or five clap:, 

Frn.465. 

Sims'ssigmoidcathctcr. 

and the bowels locked up by the moderate use of opium fo r about two weeks. 
If there be much lympanitic distension, a simple enema may be given on the 
eighth or nin th day. The chief sources of danger, be::; ide ~hock and ner· 
,·ous prostrat ion, arc secondary hemorrhage, peri toni tis, and septic poison· 
ing; the latter id, indeed, according to Sima, the principal cause of death 
after the operation. H emorrhage must be arrested by exposing or opening 
the wound, and securing the bleed ing vessel in the pedi cle, and peritonitis 
is to be treated in the way described in previous cha pters. K oebcrle applies 
an icc·bag on either side of the incision, as a. prophylactic aga inst both of 
these complications. \V ell :; and Thorn ton apply cold to the head by P eti· 
gand's coil, as a means of reducing the temperature of the body. Bozeman 
Jays great stress upon the administration of quinia and opium, in large 
closes, by the rectum. Should symptoms of septic poisoniug supervene, the 
lower part of the incision should be opened sufficieotly to al low the in t ro· 
duct ion of an cla:-;tic cathete r, through wh ich disinfectan t solutions may be 
injected an cl the peri toneal cavity washed out, n.s rccommcodcd by Dr. 
Pea~J ee. Thi ~ surgeon reports several successful cases, in one of whi ch no 
le::;s than vn injcctiQnS were made in the course of 78 clays. The best disin
fectants fo r the purpo:;e a re probably the Liq. soche chlorinatis aucl carbolic 
acirl , either being, of' cou rse, very much dilu ted. Q uioia shoul d, at the same 
ti me, be freely given in ternally. The sutures may be remo"·ed, a few a.ta 
time, fro m the fifth to the tenth day. 

Vaginal Ovariotomy, or the removal of au ovarian tumor through the 
posterior wall of the vagina, an operation which bas been practi ised by 
Thomas, \\ring, D ttvis, G ilmore, and Goodell, may occa~ i ona lly be preferred 
to the ordinary operation, bu t is mani fest ly suited only to ca::;es in which 
the tumor is small , and free from adhesions. 

R ectal Ovariotomy.- l\fr. A. \\T. Stocks, an English surgeon, has reeordccl 
a remarkabl e ca:-1e, in which nn ovarian cyst protruded through the rectum , 
and was successfull y removed through an incision iu the anterior wall of 
that organ. 
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Normal Ovariotomy; Oophorotomy; Oophorectomy; Battey's Operation., 
-Thr:'l.r namrs have been applied to an operation introduced by Hegar, of 
Frribur~, and Battey, of Georgia, and since repeated h~· numerous surgc~ns, 
hoth at home and nbroad; it consi:sts in the removal oi one or both ovane:3, 
even when not oln·iously diseased, as a means of hastening. the menopaus~, 
when that may seem de~irable. Tl~e glands arc rcmov~d c1thc1: h~ :'lbdorn!· 
nal section or through the po:stenor wall of the vagma, as. 111 I h?mas s 
operation of ,·aginnl ovariotomy. Engelmann. hns analyzed .36 tern~mated 
cases, nnd find51 that 8 patients were cured, 8 unproved, 9 no_t ben_cfited, or 
made worse, while 11 died. Battey has collected f)4 cases, with l;> deaths; 
and 121 casf's, collected by Dr. Munde, furnished 28 deaths; but ther~ is 

~ft~0~~ttl~c~,c~;~~·er;~~~de:~~n~~~~e i~:u~:: ~o0 j~1~ii~~p~·~~~~~.:I~~ ~~~~ ~~~~~t~~i1i~: 
unle8S under exceptiona l circum:-tauces. It is, howe,·er, nght to add that 
i;ome writers, such ns Lawson Tait, who reports 31 cases with only 4 deaths, 
consider the operation almost free from danger. 

Double Ovariotomy was first performed by Dr. J. L. Atlee, of Lancaster, 
Pn., in 18-:1:3, an<l has been since very frequently repeated. The operation 
i~ attended with but little greater difficulty and risk than that of remo,·ing 
a s.i~gle ovary, but ha::; the necessary disadvantage of rendering the patient 
8tenle. 

Extirpation of both Ovaries and of the Uterus has been not unfrequently 
performed, but usually with a fatal result (see Chapter XLYlI. ). Jn the 
light of past experience, the repetition of the operation cannot be reeom· 
mended, though it is, of course, possible that wider obsen·ation may, at 
some future time, compel the rendition of a more favorable verdict with 
regard to this operation, as it has already done with regard to the simpler 
procedure of ovariotomy. 

C.11;;sAl1E.\.X SEC".rfON, ETC. 

The Ccesarean section may be performed with the hope of saving the ch ild 
alone (i n case of sudden death occurring to a woman for advanced in prcg· 
nancy), or with the hope of saving both mother and child, ill cases of extreme 
deformity of the pelvis, etc. The operation consists in open ing the abclo· 
minal cav ity in the median line (as in ovariotomy), incising the womb, 
rupluring the membranes, and extracting with the least possible delny both 
child and placenta. Bleeding is then to be arre~ted, the peritoneal caYity 
cleansed by sponging, nnd the uterine wound and that of the abdominal 
parietes separately closed with sutures. Rome difforencc of opin ion pre,,ails 
as to whether sutures should or should not be applied to the uterus; if it be 
determined to U1'e them (as seems to me judicious), the material t:hould be 
silver or iron wire, or strong si lk or thread i if, Oil the other hand, uterine 
sutures arc to be dispensed with, a drainage·tuhe may be properly introduced 
(as adv ised by Depaul), one end coming out by the ahdorninal wound, and 
the other by the vagina. The after·treatment is directed to the prC\'ention 
of J~er.itonitis. When performed during the first 24 hours of labor, the 
statistics _of the operation are more satisfactory than might be anticipated, 
28 Amen.can c.asc~, collected by Harris, of this city, having resulted in the 

fi~·e~~\~~~~n c~s;~i ;::~~1°l8,:e~·7c;~ ~~~11~~~es~· gi~:~~ 8~11~;~ri ~~1~1~~~~ i~~.11 ~f te6d2 
mothers. Porro, Spaeth, l\Juller, E. Richardson, and others, have reported 
successful cases of C.:a~sarean section supplemented by extirpation of the 
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G&'~~~~r1~1i:~~l ~~.(:~~d~~~~;i g:lh1~~~~~~~~J'~1!~~~~-~-.i5 , iT1~cc~~~~~.1~a~8 s~:~?~~e1;~~ b~!!~ 
occa!-iionally rc>pcated on the ::amc patient, in succc::::- iYc prcgn::mcic~, from 
two to ~e,·en timb. 

L1tp<uofo111y fo1· rupfllre of the pregnant uterw~ i::: often ~pnkcn of ai;. n 
Yaricty of Ca.':-;arcan scetion, but is, according to Harri:::, a much lei":;: ~crious 
operation. The stcp:s of the procedure are the same as in the former ca:;;c, 
except that the incision of the womb is not required. 

L1tporolomy nrny he call ed for in cases of e:rfra-uterine pregnmu:y. The 
abdominal C'<Wity having been opened, the sac containing the fOOtus is_ ca re
fully inci~cd, an<l the fCctm; removed. Koebcrle, l~aw8on Tait, aud Hanis, 
adYi~c tlrnt the plarenta should be left in tJilti, the peritoneal cnvity being 
c~\l'cfully closed, while the abdominal sac is left opeu. The placcntn is ulti
mately di~chargcd pieee-menl, when the sac, which nnHst be frequently wni;hed 
out by sy ringi ng, gradually becomes obliterated. 

Lopuro-elytroloniy, or opening the vagina through the abdominal wall, 
abo,·e Poupart's ligament (an operation devised by Hitgen 1 Physick, uud 
Baudclocque), is recommended by Thomus und Rkene, a~ a sub.:;t itutc for 
C'rc~arean section. Eleven cuscs, col lected by Kinkead, of Galwny, resulted 
in four recove!'ie~ and seven deaths. Another succe::::iful case has since been 
reported by Dr. W. R. Gillette. 

KEJ'Jll?.01'0:\IY FOH RE~AL C.\LCULt.:8 (KEPllRO-LTTllOTO:\IY) . 

Calculous concretions have been not unfrequcntly extracted from the 
kiclnC'y or ureter, in caro:es in which the exii;tence of an abscc~~' or urinary 
fistula has served as an indication for the proceeding, but the fir~t fornrnl 
nephrotom.r for the removal of renal calculus appears to hn,·e been per
formed by an Italian surgeon, named Marchetti, iu the latter part of the 
seventeenth century. Several concretions were extracted, and the patient 
recovered with a rCnal fistula. The revival of this operat ion lrns been re
cently advocated by T. Smith (in a paper in the J.l!edico·l'hirw·gical Trans
action.!f, vol. lii.), who recommends a longitudinal in<'i8ion along the outer 
border of the erector spinrc muscle, extending downward!i four inches from 
the lower margin of' the Inst rib. The incision is cautiously deepC"nccl until 
the finger can be placed upon the hilus of the kidney, when, if thought 
proper, this org-a n can be laid open. This operation does not involve the 
peritoneal cavity, so that there is little risk of peritonitis, while urinary 
infiltration is prevented by the depending position of the wound. The great 
objection to the procedure is the difficulty of deciding (1) whether renal 
calculus e,xists at all, (2) which kidney is affected, and (3) whether the 
calculus he not ~o ndherent as to render its extraction impo~..;ible. Since 
the publicatitm of Mr. Rmith's pa~er1 the operation hus ~>ecn t~iccl in at 
least 28 rai"es, 10 times without find mg any stone, and 12 t1rne:oi with a fatal 
result. Nt>1}hrotomy for hydro-nephrosis and pyo·nephrrnsis will be referred 
to in another pince. 

1 As in the ca~e of the late )fr. Startin, n well-known English surgeon, and in a 
case recently recorded by Petersen. 
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Ch.ses of .J..Yephro-litlwtomy. 

Operator Operator. 

~1 Annandale, Nocalculusfound 10 Durham, Nocalculusfoun<l. 
Id. 17 (-:olding-Bird, 

3 Haker, ])icd. 18 Gunn, 
Reconred. 4 llurbour, Nocalculusfound. 19 II award, 

5 lfordcnheuer, 1 20 Id. Dicd. 1 

6 llnrker, Died. 21 Lente, Nocnlculusfound. 

~ Beck, Reco,·ered. 22 Lucas, 
Heco,·cred. Butlin, 

m~. r Mnrchetti, 
9 Callender, 1llay, Died. 

·· 1 
Clark, 

I "-'"·· "1 
:Morris, Recovered. 

11 Couper, Uicd. 2G :Mynter, Died. 
12 Cullingworth, <I 27 lt.ichcl, 

Nocalculu~found. 13 Dawson, " 28 Thornton, 
14 Duncan, C! '>9 Died. 
15 Id. Nocalculusfound. -

--

ExTrnPATlO~ OF TUE KrnNEY (NEPHRECTmtY). 

First practised by 'Volcott, in 1861, this operat ion was formally under
taken for the first time by 8imon, of H eidelberg, eight years afterwards, in 
a ca~e of min:ny fistula following a wou nd of the ureter, in£1icted in re
moving the uterus and ovary. The kidney may be reached either by lumbnr 
inci~ion or by abdominal section, the former being probably the preferable 
method, except in cases of floating kidney, when the anterior operation 
should be chosen. Nephrectomy by one or other plan has been performed 
in at least 103 cases, -l7 of which are known to have proved fatal. 

These results, while not very encouraging, are sufficiently flworable to 
justify a reeort to the operation in cases of incurable disease of the kidney, 
in which there is reasonable ground for believing thnt the other kidney is 
capable of discharging its function in a normal or almost normal nmnner. 
In order to ascertain this point, Gluck suggest:; that the ureter of the kiduey 
known to be diseased should be first exposed, and temporarily ligated or 
compressed, while the climirmting power of the opposite organ is tested by 
the hypodermic injection of some substance which, like the ferrocyanide of 
potas:;ium or iodide of sodium, passes rapidly into the urine. The sugges· 
tion is certainly ingenious, but the proposed te:'t seems to me hardly certain 
enough to be implicitly relied upon in practice. Hahn recommends, in 
cases of floating kidney, that, instead of extirpating the organ, the surgeon 
should cut down in the lumbar region, and fix the wandering viscus in the 
wound with catgut sutures. The operation, which he has practised in two 
cases, he declares to be quite 11 devoid of danger." 

1 Calculus found in other kidney. 



EXTIRPATION OF THE KIDNEY. 87.J 

Chses of Nephtectomy.1 

Opcraior. Operator. --1 Adam!!, ? 53 K ehrer, Reco>ered. 
Archer, Recovered. 54 Kocher, Died. 

3 Baker 11 I 55 ld. 
4 

& .. ,.""·· I .... 56 Lange, 
6 ~3: neni~a·:ed. I 57 I d. 
G 58 Langenbuch , Recovered. 
7 ld. Recovered. 69 ld. 
8 Id. ? 60 l d. 
Q Id. ? 61 LeDentu, 

10 lcl. ? 62 J_,eFort1 Died. 
ll Barker, Died. 63 Leopold, Recovered. 
12 Id. 64 Lo~sen, 
13 Id. 65 Lucas, 
II Barwell, G6 Llicke, Died. 
15 Jd. Recovered. 67 :McClelland, Recovered. 
16 Bnnm, Died. 68 Marsh, Died. 
17 Billroth, 69 j\lartin1 Recovered. 
18 Id. 70 ld. 
JO Rrnndt, Recovered. 7l Jd. 
20 Bruns, Died. 72 Jd. 
:?L Burge>i!l1 73 Id. Died. 
2:? Byford, Recovered. 74 Id. 
:?!l Ctlmpbcll, 75 ld. Reco\•ered. 
:?I ('ll'menti, 76 l d. Died. 
:,!;) Couper, 

11 

7? )lartini, Recovered. 
2G CrC<le, 78 Mar vaucl, 
27 Czcr11y1 Died. 79 Meadows, Died. 
2fi Id. Recovered. 80 1\Ierkel, 
2!) ld. Died. 8l l\ltlller, Recol"ered. 
30 Id . H.ecovered. 82 Peaslee, Died. 
31 ld. 83 Peters, 

Recovered. 32 Id. 84 Raffa, 
33 Id. Died. 85 Rosenbach, 
34 Id. 86 Savage, 
35 Id. 87 t'.>imon, 

Died. 36 Id . Recovered. 88 Id. 
37 ld. 89 Smith , ? 

38 Id. Died. 90 Smyth, Reco,·ered. 
!W Id. ? 91 Spiegelberg, J)ied. 

40 Dumreichcr, Died. 92 Id. Recovered. 

41 Ourham, 93 Starck, 
Died. 42 Esmnrch, 94 Stockwell, 

4:l J<'rattin11, !.)5 Thomas, Recovered. 

44 Gilmore, Recovered. 96 Thorn ton, 
4 :) God lee, Died. 97 I d. 
4r, Golc.J:ng-Uird, 98 I d. 

Died. 47 llamilton, I~ ..... 99 Urbinati, 
4R H eath, Died. 100 " "hitehead, 
40 Id . 101 '\\'olcott, 

Recovered. 00 Hir~uet, Recovered. 102 Zweifel, 
61 Il utcr, Died. 103 Died. 

52 J esso p, Recovored. 

1 For several of these cases I am indebted to Dr. lfarris 's excellent paper in the 
A merican J ournal of tile Jlledical Sciences, for July, 1882. 
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ExTrnrATION OF THE RrLEEN (RP1.1:NECTO)IY) . 

ThC' :spleen has been partially or wholly' exci~ed for traumatic cau::es, and 
in ca:<e:-; of cyi:<tic disea,,;c, of "lloating spleen ," and of chron ic enlar~cment 
connected with lcuc:ocythrcmia. Dr. Otis tabulated 2G ca:-:es of splencctomy 
for all cau::-es; but from the:::e should be deducted one (Dorsey's), in which 
the organ W:l$ replaced in the abdominal cav it_v antl not removed. To the 

2~n~~~~~::~~ ~~c~1a~~·;. ~;~~:n~:t~d~:~s!~: ~'~~c~~1i fi!1~::;1~ ~e~·~1~~11u~/~S~t~J~:~~f:11;\~: 
whi le of' the 39 operat ions for disease all but 9 cn<led in death. While, 
therefore, exci~ion would appenr to be justifiable in cases of wound attended 
by protrusion of' the org:111

1 
spleoectomy for diseased conditions of the viscus 

has not been sufficiently surceEsf'ul to afford much encouragement for a 
repetilion of the procedure. I-Iemorrhage, during or subsequ ent Lo the 
operntion, appears to have been the ca use of death in moEt of' the fatal cases. 

-I 

:1 
4 
5 
r. 
7 
R 
Q 

10 
11 

Operator 

A14on, 
Ba;dlle, 
Herth et, 
Dor~ch, 
Elias, 
Pantoni, 
Finis, 
l1'erguson, 
Iluntcr, 
Mac Donnell, 
)fork ham, 

Operator 

1 Aonzo, 
2 Arnison, 
;3 H11\roth, 
4 Id. 
6 Bonora, 
G Brown, 
7 Browne, 
8 Bryant, 
Q Id. 

10 Chiarleoni, 
11 C'r('•dC, 
12 Czerny, 
rn Id. 
14 Id . 
15 Dewolr, 
16 Ferrerins, 
Ji l•'rnn;.o;o\ini, 
18 Fuch._, 
19 Geissel, 
20 Haward, 

Caije.'j of Spleneclo1ny for I1~jury. 

Recovered. 12 
}:} 

H 
lj 

lG 
17 
18 
19 
20 
21 

Operator 

1ihtthi:1~. 
O'Brien, 
Pietr;.o;ycki, 
Powell, 
Rchultz, 
,\. ilson, 

Ch.ies of Splenectomy .for Disease. 1 

Died. 

Reco~ered. 

Died. 
Recovered. 

Died 
H.ecovered. 

Died. 

~b 
n 
24 
2.) 
26 
'21 
28 
29 
30 
31 
32 
33 
34 
3-) 
36 
37 
38 
39 

K oeberle, 
ld. 
Ktichler, 
Lilne, 
:Martin, 
)finer, 
PCirn, 
l<l . 
Quittenbaum, 
Simmons, 
Urbimiti, 
l d. 
"\\?atson, 
'Velis, 
l cl. 
Id . 
Z11ccarel\0 1 

1 For six of thei:e cases I am indebted to Dr. llarris. 

Ueco,·ered. 

Died. 

eco\'ered. 
Died. 

Recovered. 

Died. 

Recovered. 
Died. 
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R1::."'E<'T ION OF THE RTmlACH (G.\ STHEC"l'O)IY) . 

Resection of the Pyloric Extr~~ity of the Stomach was origina lly sug-

tc~~~~11111J11~·u~/~1~1:~f?\\ ~,~;~~~:~r ,p!~"~'~-~~cd; i;~~ ~;c~~·,~1~{- ~}~~It ~~~;~~~~1 rd Fi~~ 
put in practiC'c by Penn, the operat ion appears to ha\·e been now performed 
in HJ ca~c:--, (:)of which a rc sn i<l to have terminated Eucces~fully. 

('a,<te8 of Pyloric Gasfrectomy. 

Operator. Operator. 

I-
1 Bnrdcnheuer, Died. 11 Died. 
2 Berns, 12 
3 Billroth, 13 . ld . 14 ? 
6 Jd . 15 Died. 
G Id. H.ccovered. Hi 
7 ld . 17 Heco,·crcd. 
8 l'it<>elli, Died. 18 Died. 
n (.'tl\'U;r.Z i ni, Ucrovcred. 19 Hcco\ered. 

1IJ ('zerny, 

Resection of the Cardiac Extremity of the Stomach appea r~ to have 
been performed only once, by Dr. L. C. Lane, of Ca lifornia, and that c:i~e 
terminated fatally on the second day. 

In spite of the mca~u re of Fuccc::s which is alkged to have attC"ndecl the:-e 
operat ion8, I confC:os that they seem to me hardly within the pale of legiti
mate su rgery. 

PA~CH.E.\TEC."f07'IY AND PANCREATOTO)IY, 

Pancreatectomy, or excis ion of a portion of the p:rn rrcas., in cafl.es of nd
<l omi n:d wound with protrusion of that org:rn , appears to have been succci::::;
full y performed in six easel:' by Caldwell , Labonler ie, Kl eberg, Thompi::on, 
Ju~tin , and B. Allen. 

Pancreatotomy1 with excision of a cyst of the pancrca:;, has been resorted 
to in four ca~cs, by Bozeman, the younger Rokitamsk~-, Kulcnlrnmpfl: aud 
Thier.::ch. Hokitnnsky'~ patient died ou the tenth day, but the others all 
appear to ha,·e recovered. 

IlEPATECTO'.\fY AND Il EPATOTOMY. 

Excision of a. protruding portion of the Ji,·cr (partial hepalcetomy) has 
occm~ional h• hccn resorted to in cases of penetrating wound of the abdomen, 
hut doe:; n1)t appear to ha ve been practised, as yet, for di:::case of that organ . 
Law::-on Tait and Ranfl.ohoff h:we succe~fu ll y employed simple htp11tolomy 
in cases of hepatic ah~cess, hydatid cyst, etc. 

Gastrostomy, Enterostomy, and Gastro-enterostomy haYe already been 
refhrcd to on pages 7701 772.. 

TREATMENT OP AnDOl\fCNA L A BSCF.P.:RE~. 

The F1t1 rgcon is occasionally called upon to evacuate coll ections of pus 
which have been formed in connection with the li\•e1', ga ll-bladder, spleen , 
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kidney, inte!'itinal canal, or ova ry, or in the deep layers of areolut· tissue 
found iu Lhe neighborhood of the broad ligament. 

Hepatic Abscess is not unfrequentlr met with in tropical region$. The 
pus may occasionally find a vent into a neighboring portion of intc~~ine, or 
may perforate the diaphragm and e1.1 ter ~he h

0
111g, or finally mn.y J ~oi nt ex

ternally. In the latter ease, surgical 111terlerence may be required, the 
trealme.nl consisting in puncturing the absce:;s with an a~pirator or a small 
trocar and canula, the latter being provided with a stopcock, as in the opera
tion for pnracentesis thoracis. Sista.ch, h.ow~v~r, ~mpl o.)'.s .a lar~e trocar, 
and washes out the cavity of the abscess with 111.1eet10ns of dilute tmcture of 
iodine. The puncture should not be made until the sig n.s of ex ternal P?in t
ing show that adhesions have been formed between the visceral and parietal 
layers of peritoneum, but, if the other symptoms he urgent, illl attempt may 
bC made to hasten this occurrence, by the use of blisters or cau~tics, by 
makin ll' a superficial incision over the part, or by the in troduction of acu
punct:i·e need les. The same means may be resorted to in deal ing with 
other abdominal ab:-:ccMes. Dr. I sham, of Ohio, has reported a rema rkable 
case in which an hepatic abscess, bursting through the diaphragm, \\:ns suc
cessful ly evacuated by nn incision through the walls of the chest. Lawson 
Tait has succ~sfully evacuated au hepatic abscess by abdominal section, 
and Run~ohoff has been equally fortunate by employing the thcrmo
cautery. 

Biliary Abscess.-The surgical treatment of abscess originating in the 
gall-bladder, i~ to be conducted on the same principle as that of hepatic 
abscess. 

Splenic Abscess is of rare occurrence. The treatment consists in evacu
ating the pus by means of a trocar and canula, as soon as adhesion has oc
cu rred between the adjacent layers of peritoneu m. 

Perinephritic Abscess, Pyonephrosis, and Hydroneph:rosis.-Co1Iections 
of pu R, or igi ua.ting in the areolar and adipose t issue around the kidney, may 
find a vent by bursting into the kidney itself, ot· into the bladder (the pus 
then escaping i11 the urine), by perforating th~ diaphragm and entering the 
thoracic ccwity, or by opening in to the vagina or bowel, or on the external 
surface, usually in the hypochondriac or lumbar region. This affection has 
been particularly stud ied by Trousseau , and more recently by Gibney, of 
New York, and Bowd itch, of Boston, the Inst-named author having par· 
ticularly insisted upon the importance of early su rgical interference. The 
treatment consists in making a puncture or incision to evacuate the contents 
of the abscess, as soon as the ex istence of pus has been ascertained with 
reasonable certai nty: the opening should as a rule be made in the lwnbcu 
region, because the kidney can be reached from behind without wounding 
the peritoneum; if, however, ab:;olute pointing of the ab:-:cess should have 
occurred anteriorly, indicating the formation of adhesions between the adja
cent layers of peritoneum, the opening should rather he made at the point 
at which flu ctuation is most distinct. \\' ith regard to the comparative ad
ntntnges of incision, and of pmwture with a trocar nnd canula, I should 
prefer the fo rmer ;. 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, :t free opening would affOrcl greater facility for its control. Perhaps 
the best plan would be to make a superficial incision, and then thrust in a 
grooved •.lircctor in the way recom mended by Hilton for the opening of 
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dccp-~eated nb~cc~::cs in other ~ituations (see page 392). Enn if the flow 
of pus do not immediately follow the operation, Dr. Bowditch 's experience 
has ::hown that the symptoms are quickly relieved, the swelling gradually 
melting away, n~ it were, under the influence of the suppuration" hich ::ub
:-equently occ.:uri;. Pyonephrosis, or suppuration within the kidney, has been 
~ucc·c:::ofully treated by cutting into the organ (nephrotomy) in 17 ca!:'e~, only 
4 of which appear to h:we termiuated fatally. · 

Cf/ses of Neph1·otomy for Pyonephrosis. 

011cra.tor. 

Ancrum, 
Baker, 
C1;1.llcndcr, 
Crtlne, 
Du vies-Colley, 
Id. 
Gu~tnn, 
lientb, 
lleusti"', 

R<>oh. I] No 

Rcc.ovcrcd. ~ 
" 11 

" 1 12 Died. 13 

Recoveced. I 14 
Died. 151 

" 16 
H.ecovered. 17 

Operator. 

I,ange, 
Lellman 1 

Lente, 
Puzey, 
Hoddick, 
Svenson, 
'Veir, 
"\\'illiams, 

Hcco,·ercd. 
Helievcd. 1 

Hccovercd. 

Died. 
lfocovercd. 

Nephrotomy for hydroneplirosiB, or accumulation of urine in the kid
ney, hns been unsuccessfully employed by Nicaise, as bas tnppiu~ and an 
attempt to secure adhe8ion between the orifice nnd the abdominal wound, 
hy Hpencer "Nell~. Hurcessf'ul nephrotomics for hydroucphro:::is han•, how
cver1 been recorded by, Vcir,Peters, \raille, and Ahlfeld. In a second case 
in which Peters attempted the operation, the patient died, and an autopsy 
~ho"·ed that the liver had been cut into instead of the kidney, which was 
healthy. f-lavagc's and Thornton's successful nephrectomies for hyclrone
phrw~is ha,·e already heeu reforre(l to (page 87;J). The injection <if io<line 
has bc>en succe:-:::.ful in the hands of 8chr6ttcr nod Billroth, as ha~ double 
puncture, followed hy incision aod daily washing out the cavity, in lho::.e of 
8imon. 

Fecal or Stercoraceous Abscess may originate in connection with any 
pa1't of' the intc::.tinal canal, but its most common scat is the neighborhood 
of the crecum or appendix vermiformis, where it constitutes Peritm;hlilic .Ab
sce8s. Fecal ab~c<':::S may result from injury, or from perforation of the 
bowel occurring in the course of typhoid fo\·cr, but it:s most common cause 
i,;; the irritation produced by a foreign body. The treatment consists in 
making a free inci~ion as soon as the occurrence of poi1~ting rcn~lers it prob
able th:tt allhc:-:ion:S haYe been formed between the parietal pcr1toncum and 

~t~~· b~"~~;it1;1gatlf:c~·tl~s~~J~1:~r~~~~e~~~1st1~et~~e~~:~e~! Jf1~:c~:~~' ~~ ;~;,1~c p:~S~~ 
Hancock, ,r. Purkcr, Buck, 1-iands, and others, recommend that the abscess 
:-hould be opened by an early incision, which may be made behind the peri· 
toncum :u; in the operation for tying the external iliac artery. Dr. nouley, 
of New York, has collected 25 cases opcraterl on in this manner, 2:3 having 
terminated in recover>·, and only 2 in death. Burchard advi~cs that, in 
case of perforation, the peritoneal cavity should be opened (with .antiseptic 
precautions) nnd thoroughly cleansed, and the ulcerated appendix secured 
by stitches to the external wound . 

1 Nephrectomy (fatal) ufterwards perfol'med by Lange. 
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Ilia-Pelvic Abscess originates usuallr in connection with the o,·ary, brn~d 
ligament, or r~tro-peritoneal .are?lm· ti~sue, the affection bt'in:;t~ in mo;;t m
~lance:-;1 met with as a complication of the puerperal state. Ihc pus may 
find its way into the rectum, uterus or vagina, hladdcr, or peritoneal cavity, 
or, if peritoneal adhc:-:ions ha\·e been forme~l, may point externally.. \\~hc~1 
it is thought proper to open the absce. .. s, tl11s may be done by caL~t 1 ous 111c1-

8ion, or by puncture with a trocar aud. cauula, thrcmgh the po:.-te:1or '.mil of 
the vagina, the rectum, or the nbdommal wall. If the lnttl'r s1tuat1on be 
choi:cn, the operation should be delayed until after the c:..;tab li :::hment of ad
he:->ions between the adjacent layers of peritoneum. Law~on Tait, however, 
prcfor.s abdominal section, with the sub:-:equent use of a drainage tube. 

Suppuration occurring in an Ovarian Cyst l often thou~h incorrectly 
call ed ('hronic Oucirian Abscess) has been successfully treated by Bryant, 
by making an incision in the median line of the abdomen, laying open the 
cyst, stitchi ng its wall~ to the edges of the external woun<l, and subsequently 
washing out the ca\·ity daily by meaus of a sy ringe. 

IlYDATIDS, SEH.Ol'S CYST$, ET('. 

The surgeon is ocra:-ionally call ed upon to open hydatids, which occur in 
the liver, and more rarely in other organ~. The opening may be made 
either with caustic or with the trocar anrl canula, with the same precaution~ 
against the escape of fluid into the peritoneal ca\•ity as in tl_1e ca~e of hrpatic 
ab:sce::;:s. Dr. Routhey, of Rt. Bartholomew's H ospital, London, has re
corded a ca~e of intm-tho1·acic hydaticl, in which the cyst, after being tapped, 
was extracted through a free incision between the ribsi the patieut re
coYercd. Ji::ra.cl and Genzmer ham succe~;;;fu lly rcmo\'ed hydaticl.s of the 
liYer by exci~in g- a portion of rib, and then cutting through the diaphrao-111. 
Fitzgerald, of Melbourne, and Lawson Tait have, in l:iimilar ca. .. es, opera~ed 
successfully by ab<lominal secLion. 

The U!-'C of the trocar is ali:;o sometimes resorted to in cases of S£11·ous cy.r;t 
of the lii•er, /;,frlney, .'1pleen or u1·achu.'1, or iu those of di8lensioo, of the gall
blfldcler from accumulatiou of' the biliary secretion. 

The same precautions should be adopted hel'e as in the case of hy<latids. 

Cholecystotomy, or opening the gall bladder for the rcmo,·id of biliary 
calculi, an old operat ion which was described by Hharp in the earlr part Of 
the la:-t century, and has s inrc been occasional ly practii:;cd, b_y BObbs and 
other::;, has been recently reYivcd b~· )farion Sim:;, in the ca~e of' a )adv 
who died on the ninth day. and by ,V. W. Keen, in that of an old womail 
who died in thirty-six. hours. Reco\·eries after thi:; opcmtion have how
eYcr, bC'en rccorde<l by Lawson Tait and Ibnsohott: and Brrnnt ha

1

s ~uc
cessfully rC'moved a gall-stone by enlarging a biliary fistula wllich commm1 i
catcd with the otfondiug substance. The case recorded hr )[r. G . Brown 
docs not :;cem to me to have been a true" cholccystotomy.". 
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CIIAPTER XLIV. 

URINARY CALCULUS. 

Ix the urine are found deposits of various solid substance~, which when 
in the form of an impalpable powder are called sediments, when granular or 
crystalline are spoken of as gravel, and when concreted ialo masses consli
lutc colculi or stones. The constitutional conditions which precede or ac
company the formation of these deposits are often called cliathese.~, and sur
geons thus speak of the ttric acid, the oxalic, and the phosphatic, cli(dhesis. 

VARTETlES OF CALCULUS. 

The most common and therefore the most important varieties of calcu lus 
are those composed respectively of uric acid, oxalate of lime, nud phos
phatic saltti. Beside these, other varieties are occasionally met with, in 
which the concretion is composed of urates, cystine1 xanth ine, fatty matter, 
carbonate of lime, etc. 

Uric Acid Calculus.-This is \·ery common, constituting, according to 
Roberts, five-sixths of all renal calculi, and of vesical calcul i which have 

F10. 4GG. Fm. 4G7. 

Uricaciddcpos1t:>. (HOl.MltS.) Uricacidc:ikulu!'. (GRo~.) 

recently deticended from the kidney. When uric (or lithic) acid is clepo:;;itcd 
as grai•el, it occurs in the form of little crystalline massc5> or flattened con
cretions of a yellowish or reddish-brown color. The uric acid calculus is 
ordinarily of moderate size, of a flattened oval form, and of a fawn color; 
on section, it is often found to be composed of concentric lamin::c. Its 
weight rarely exceeds an ounce. The surface of the Rtone is usually smooth 
and somewhat mammillated, but occasionally rough and manifestly crystal
line. The best tc:-1t for uric acid is the de\'elopmcut of n bright violet or 
purple hue (mure.cid), on applying the vapor of ammonia to the residue left 

56 
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by treating the su..-pected substance with nitrk acid and heat. The urin.e 
of patients with uric acid calculus is acid, and frequently high-colored i it 
often depo:-;it:; uric ac id crystals and amorphous urateR. Thi~ form of stone 
is met with among free linrs, especially those of' a gouty habit, and among 
strumous, over-fed t hildren. 

Urates.-Thc uratcs of potassium , sodium, and nmmoniu m are not unfre-

6~~~~ ~~~·c/~J:o~~~~~~i ~:~ t ~:~; ~Y11~1~~~1 ~~: 1~~t:~~:;~~~:s 5~~~~~:~;1~·1\~c~ i·:~1~1:~e~~, /A:l~~ 
febTile affect ions, or which may occur from mere concentration of the uri
unry ~ccret i on; but culculi composed of urntes are very rare. They are 
almost exclusively observed in young children, and as renal concretions; 
though it i8 probable that urates occasionally form the 1wcleus of a. t•esical 
stone. The exact chemical com position of these calculi ii:i a matter of some 
doubt, most authorities regard ing them as concretions of ttrnle o.f ammonium, 
though one of the latest writers, Roberts, of Manchester, appear:; to regard 
them as consisting of 10-ate of sodiwn. Urate ca lcul i arc soft, and never 
large; they may be recogn ized by their solubility in hot wnter. Urale of 
ammonimn is often deposited in connection with phosphates from ammoniacal 
urine, and is thus met with in the outer layers of vesical calculi. 

Oxalate of Lime Calculus (J1lulben·y Calcu/u.3).-Wh en e\·acuated in the 
form of gravel, oxalate of lime occurs as minute seed-like concretions, of a 
smooth and rounded form, and of a grayish-brown color. The oxalate of 
lime calculus is hard, of a somewhat spherical shape, dark-brown or black 

Fro.468. Frn. ·16rl. 

UK.ii.He of lime deposit<;. (Houns.) l\fulbcrryc.akulu~. (MILLER.) 

(more rarely ~)l uish-gray) in color, and tuberculatecl on the surface, some
,~·hat re~eml?lrn g_:t mulb~1Ty . It ~·a re l.Y attnin~ a !urge size. Oxalate of 
1~111~ and. ur1e acid arc often depos1te<l m alternate layers, the calculus con
s1~t111g of more or less perfect concentric laminre; the nucleus of such a cal
cu lu ~ is usually composed of uric acid. Oxalate of lime is solubl e in nitric 
and. hydro~h Jorie acids, and wh~n treated with the blowpipe leaves a residue 
of lune, w!H.ch blues reddened litmus, and browns turmeric. The deposit of 
o.xalate of _lime appears to be due to an imperfect metamorphosis of the azo
t1zed constituents of ~h ~ blood,. o_riginating sometimes in errors of diet, or in 
ex posure to bad hyg1en1c concht10ns of vnrious kinds. The oxalate of lime 
calculus is, as ~hown by Carter, much commoner in India than in cooler 
countries. 
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Phosphatic Calculus.-Of this there are three varieties:-
1. AuwrphowJ Pho.'(jJlude of Lime (Bone Earth) is rarely met with as the 

so]e conlltituent of a calculu8. Atones of this variety are of a whitish, 
chalky, or pale·browu color, arc smooth and friable, and sometimes attain a 
consic_l~ra~le s~ze: The pho::phate .of Iii:ne calculus. may ~e recognized by its 
solub1hty m mtr~c and hydrochlonc acids, and by its bcmg totally infusible 
before the blowpipe. Phosphate of lime is also met with in the urine in a. 

1<"'10. 470. Frn.471. 

Phospha1eorlime. (Hou11~s.) 1'ripleph0$phate. (Hou111:s.) 

crystalline form (stellar vlwsphate), but does not under thc.se circumstances 
occur as a calculus. The presence of amorphous phosphate of lime in the 
urine depends solely on the alkaline cond ition of that secretion. 

2. Plw.'1phatc of Ammoniwn ancl 1llagnesiwn ('l'riple Plw."iphale).-This is 
more common thau the phosphate of lime; the stones are of a whitish·gray 
color, and evidently composed of crystals. The triple phosphate is soluble 
in acetic or in hydroch loric acid, and is precipitated by an excess of am· 
mania, iu a crystall ine form. It is with difficulty fusible before the blow· 
pipe. 

3. Mi.red ot Ftrnible Calcultls.-This variety is formed of a mixture of the 
phosphate of lime and triple phosphate; it often occurs as a white mass, 
easily broken up, and resembling mortar; it is charncterized by the great 
facility with which it may be fu::ccl before the blowpipe. Tbe mixed phos· 
{>hates rarely cou~ti tute the whole of a calculus, but, on the other hand, very 
frequently form some of the outer layers, deposited 
upon uric acid or other nuclei, 01· upon foreigu 1"10. 472. 
bodies. The triple phosphate and mixed phosphates 
are met with in alb.line and especially in ::u:umo
niacal urine. 

Cystine Calculus.-This is a rare form of calcu· 
lus. It is of a yellow color and has usually an oval 
shape, and a mitmmillated and slightly lustrous sm·· Sect1o11 or a cystinc calculus, 
face. On section, it presents a radiated appear· with a nucleus or uric acid, and 
ance, and is at first of a yellow·wax·like color, an external coai of phosphates. 
turning to a pale green by long exposure to the (RoBaRTs.) 

light. Cystiue is sol uble in the mineral acids, and 
in ammonia; when precipitated from a solution in the latter (by evapora· 
tion of the solvent), it appears in the form of characteristic six.sided crystals. 
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Xanthine or Xanthic Oxide is a very unusual com;tiluent of calcul?U:S 
concretions; it is soluble in ammonia, but doe:s not cry:stallizc when precipi
tated. 

Fatty or Saponaceous Matters ( Urostealith) ha,·e been occ~~ionall)~ found 
in calculi; the origin nod precise nature of the substances m question are 
not positively known. 

Carbonate of Lime Calculi are very rarely met with. They are always 
small i arc white, yellow, or ash-colored; and are smooth, hard, nod some
times lustrous. 

Fibrinous Calculi and Blood Calculi ha,·e been described by various 
writers, but can scarcely be considered as urinary deposits. They are ca lled 
by Poland p.~eudo-calculi. 

Silica is occasionally met with as a constituent of calculi , but the masses 
which have been supposed to be entirely formed of this substance, have 
been, according to Poland, pebbles or small stones introduced from without. 
The same may probably be said of calculi reported to be composed of iron. 

Indigo has been found as a constituent of renal calculus by Dr. ,V. :\I. 
Ord. 

For further information with regard to the various forms of urinary de· 
posit and urinary calculus (of which the foregoing very brief sketch is all 
that the limits of this Yolume will allow)1 I would refer the student to 
special works on the diseases of the urinary organs, and particularly to the 
writings of Bird, Jonc.s, Beale, and Roberts. 

REN.AL CALCULUS. 

Renal calculi arc, in the large majority of instances, composed of uric 
acid. The symptoms produced by a renal calculus coni3ist of pain of an 
aching character in the lumbar region, with occasional aggravations (ne· 
phritic colic) in which the pain shoots downwards towards the scrotum and 
inner part of the thigh, and is attended by nausea or vomiting, and by 
dysuria. and increased frequency of ruicturition. The urine at such times 
may contain blood, pm~, or epithelial scales. " 'hen a calculus escapes from 
the kidney into the ureter, giving rise to a.fit of the stone, the symptoms are 
greatly aggrnYated. The patient is suddenly seized with intense pain, 
radiating down the inside of the thigh and into the spermatic cord and tes· 
ticle, the latter organ being retracted. There is constant vomiting, with a 
feeling of' great prostration, constipation, partial suppression of urine, and, 
if the attack continue, decided febrile disturbance. The ::;ymptoms quickly 
subside wheo the calculus reaches the bladder, but if, as sometimes hap· 
pens, the concretion become impacted in the ureter, dilatation of that tube 
will ensue, with consequent <li:-:ease of the corresponding kidney. Should 
impaction occur on both sides1 a fatal result will be inevitable. In order 
to facilitate the diagnosis of renal calculus, calheterization of the 'lll"elers has 
been practised, in the male by Tuchman and GrUnfold (the latter by the 
aid of' the endoscope), and in the female, after a preliminary vaginal cys
totomy, by 8imon. 

Treatment of Renal Calculus.-During the descent of a calculus, which 
may occupy several days, the patient should be kept fully under the in-
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flucu ce of opium-warm haths, with hot fomentat ions nr poulticei:; to the 
loins and abdomen, being also of 8ervice. In :some ca:se:-1, cupping over the 
region of the kidney may be required. The bowel;< ~hould be acted on by 
mean~ of encmnta, and dilueuts may be freely admini:stered ( if the stomach 
do not reject them) to encourage the flow of mine. 

During the intcrrnl:-; between the paroxysms of nephritic colic, an at
t mpt :should, in suitable ca:ses, be made to eflCct the oolution of the con
cretion by the adminiotration of the citrate or acetate of pota. .. :.ium, which 
arc ca:-<ily taken, and which enter the urine in the form of carbonate. The 
cases wllich, accord ing to Roberts, who has specially studied thi1' subject, 
admit of ~olven t treatment, are those in which the urine has an acid reac
tion, and in "hich the concretion is probably compo:scd of uric acid. In 
such ('allCS, from two to three scruples of either of the tiH lts named may be 
given in three or four flui<lounces of water, regu larly every three hours. 
The operation of neplu·otoiny for the rel ief of renal ca lculus has already 
been rC'fcrrc<l to (p. 873). Emmet has succe~sfully removed a calculus from 
the urelu. The alfoline or sob.•ent treatment is adapted to cm•cs of renal 
calcul us when the ~tone is already formed . Jn the pre1:cntfre treatment of 
calculus, however, more may be accomplished, as pointed out by Rir Henry 
Thompson, by the use of saline laxat ive:S, and particu larly of certain natural 
mineral waters, such a~ those of Friedrichshalle and Ca rls.bad. 

V .ESICA.L CALCL'LL'S. 

A vesical calculus may, as has been seen, originate from a concretion 
which has descended from the kidney; but in other ca~es stone is primarily 
formed in the hladdcr, by the aggregation of small granu lar particles, 
around which, as a nucleus, fresh deposits subsequently take place, or by 
the deposit of calculous matter around some extraneous substance, such as 
a bullet, pin, st raw, or broken catheter, which has been introduced from 
without. 

Structure and Physical Characters of Vesical Calculi. Slrncllm.-Cal
culi may be composed throughout of the same substance, but in many in
stances consist of sc\·eral Javers or lamiure of different chem ical characters, 

F10. 473. 
deposited around a centritl portion or mwlew~. 
The!:lc :-tones are called alternating calculi. The 
nucleus i$ usually composed of uric tlCi<l , oxalate 
of lime nuclei coming next in frequency. 'Vhen 
the nucleus is phosphnt ic, the stone is not alter
nating, the layers suh:-:cquently deposited being 
pho~phatic likewise. 'Vhatever be the primary na
ture of the calculus, it may become encrusted with 
phosphates in con:.:equence of an ammoniacnl state 
of the urine, due to \·esicaJ irritat ion. Calculous 
matter may be depo~ ite<I around a mass composed 
of several ·small concret ions aggregated together, 

!~~Cl~~~L~eUC~~f.n l~t~ddl~~r~l ~~ tJ~:C!~l~Ol~~ C~~~:j~::~ Sc~~~:luos~ ~~R~:;::~~ng 
eDtf; of vcRical calcu li which have already been con-
sidered, Carter has shown that an animal ba1Jis i;:; invariahly present; this is 
never found alone, and is probably not always identical in character. It 
is best developed in the uratc calculi, and is found to present a finely gran
ular, striated, or fibrillated appearance. 

Number.-In the majority of instances the bladder contains but a single 
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calculus, but occasiona1ly two or more arc fountl in the :'tune ca~e, and in a 
few instances \'Cry large numbers of stone-ti coexist i the most remarkable 
case on record is, perhaps, that of Chief-J u!<.tice )far::;hall, from whose 
bla<lder Dr. Phrick is said, on the authority of Dr. H.andolph, to have re
moved bv Jithotomr more than one thouf'and calculi. Sometimes several 
calculi b'Ccome glued together by sabulous matter and inspis:5ated mucus, 
forming one large stone somewhat resembling a grape-shot in miniature. 

Shape.-The most common shape of a vesical calculus is a flattened ovoid, 
though mulberry calculi are often somewhat rectangular, or irregularly 
rounded, while pho::;plrntic stones are occasionally curiously branched or con
stricted. "rhen several calculi are pTesent, the opposing surfaces become 
worn by attrition, various facets being thus developed on the 8ide:s which nre 
in contact. 

1 

Sfae.-The size of calculi varies from that of a. pin's head to that of a 
ma58 several inches in cllameter. One of the largest stone:< known was ex
tracted by a. Belgian surgeon named Uytterhocven, by the supra-pubic 
method, the concretion in this instance being ~ix and a half inches long and 
four wide, and weighing over two pounds. Such large stones :ire, however, 
seldom seen at the present clay, and one or two inches may be considered an 
average length of the calculi ordinarily met with in practice. 

Weight.-'l'he weight of vesical calculi var ies as much as their size. The 
lighte~t stone::; mentioned in Cro e's tables weighed three and four grnins 
xe:spectively, and the hea,·iest, :<e,·en and eight ounces; but even this weight 
has been greatly exceeded by that of stones seen by )fa_vo, Harmer, Cooper, 
Mott, Cline, Morand, :.MacGregor, Hodgen,1 and other surgeon~. Tbe average 
weight is from one or two drachms to au ounce. Of 704 calculi referred to 
in Cros.::e's tables, there were 340 in which the weight was under and 364 in 
which it was over three drachms. I have myself cut patients ~uceessfully 
for stones weighing le;':::; than two grains and more thun three ounces. 

Harclnes,lif.-The hardness varies according to the chemical nature of the 
calculus-stones of the mulberry variety being the least, and tho~e of the 
phosphatic the most, easily broken. Some of the latter variety arc extremely 
friable, and of a mortar-like consistency. 

Silmtiion.-Tho situation of calculi in the bladder varies with the amount 
of urine contained in the organ, the size of the stone, nnd the posit ion of the 
patient. The locality in which a stone is usun.11y found upon sounding, is, 
at least in the case of snrnll calculi, at the bas-fond of the bladder; but a 
stone may at other times rest directly upon the neck of the viscus, or may 
be lodged nbov~ the pubis, or behind. the prostate-the Jotter being, indeed, 
the usual locality 111 easei:; of chroillc prostatic enlarg-ement. A calculus 
u:mally floats loosely in the bladder, but may be fixed in one of the pouches 
?f the organ (if this be sacculfi:ted), when the stone is said to be encysted; 
1t may also be adherent to the side of the bladder, or may be caught in the 
orifice of a ureter, or may be partially surrounded by a fungous ~rowth . 
In other cnscs caloulou~ matter, instead of being concreted into the form of 
a stone, is deposited iu ridges or layers upon the vesical mucous membrane. 

Causes of Calculus.-The causes of stone are in mo~t ca:-es very obscure · 
the formation of calculous concretions is no doubt, as poiutecl out hy Carte1: 
and Ord, due to the presence of colloids in the urine, hut the circumstances 

ca~e,l\~~~~n~1~s~~~~~lt~a:~~~f n6:: 1~a~l ~~le~:~~! :~:~1~;;d~ ,~\~h pa0 V:rc1se; oi~1e ~~1f;h1;~~o~': 
ounces. Dr. llodgen, of St. Louis, removed by tbe !!upru-pubic method a stone 
weighing one pound and six ounces. 
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under which thc:-0e colloicl!-1 occur have not Yet been clearly ascertained. 
Occal:iionally, howt•\1Cr, the de\·elopment of r<llculus i~ c•vide1ltly due to the 
pre;;cmce of' a foreig-n hody, as a broken catheter, slate-pencil, or hair-pin, 
or, in !:!Orne rare ca.-.(·:;, the p1·e:-0ence of hairs, etc., extruded from a dermoid 
cy~t opening into the bladder. 

Age.-Agc appears to exercise a decided influence upon the occurrence of 
calculus, the stuti:o.Lics collected by Civiale, Gro::;s, Coul~on, and Thompson, 
showin~ that, in round numbers, about two-thirds of the whole number of 
cases are in person:. under twenty, and about two-fifth~ in those uuder ten 
years of age. Tlu_':-0e figures furnish, howe\·er, but an ~tpproximat i on to the 
true ~tatcment, for while, on the one hand, a :-tone may persi:-t for many 
year:; before it is detected, the total number of persons "between (e. g.) the 
ages of five and ten i~, on the other hand, much larger thnu at any quin
quennial period of adult life, so that the relative proportion of pnticnts at 
any particular n.gc may be very diffCrcnt from that al>ove g iven. 

Sex.-Pcrsons of the ma le sex are undoubtedly more apt to be afflicted 
with vesical calculus than women; but the difference i~ probably not greater 
than can be accounted for hy the respective anatomical peculiaritie~ of the 
rnalc and of the female urethra, the c~capc of ~mall call'uli through the latter 
being much em:ier than through the former. 

Reside11re.-Thc frequency of calculom:; di"°ordere varies in different locali-

~::: ~:~t~! ~f. ~~:i~t~;~ k ~~l\~ ~:~~i~~~~;f~~ 1~11~~cs~~~i:1~d too T: :i.~~'i1~~rf n c~:~~m~~h~~. 
region,:. In the neighborhood of Philadelphia it i1' certainly very rare, the 
records of the Pennsylvania Hospital showiug that out of about eighty 
thou~and puticnts tren.tc<l in it::; wards, in one hundred and sixteen years, 
there were hut one hundred and twenty-five cases of stone, a proportion of 
less than one-sixth of one per cent. 

Other Owses . ......,..Among otLer circumstances which have hccn supposed to 
influence the frequency of the occurrence of calculus may be mentioned 
1·ace, climate, diet, the use of limestone wuter, social condition, heredita1·y pre
disposition, etc. 

F inal ly, nny circumstance which, by interfering with the excretion of 
urine, leads to vcsical irrilat ion, and, in consequence, to an ammoniacal state 
of the contents of the bladder, may be considered as pred i ~po!-ling to the 
production of stone; thus stdctnre of the 'Urethra, enlargement ~r the prostate, 
nud paralysis of the bladder from injuries of the 1!pi11e, may ni l act as causes 
of ve;-;ica l calculus. 

Symptoms of Vesical Calculus.-These vary according to the shape and 
size of the stone, the age and general condition of the patient, etc. A 
smooth and rounded calculus produces le.::s irritation than one which is sharp 
noel llll~ula1:i and a small stone u~ually causes lesd dbturbance ~han a large 
one. In children, though there may be a guod clenl of local d11'tress1 there 
is seldom much constitutional sufiCring, the patients often appearing par
ticularly rosy and henrty. This is not, howeyer, i1wnri:ihly the case, and 
chi1clren are occ:u;ionally seen who are much emaciated and worn down by 
the ronstant irritation 11roduced by the stone. In adults, the general health 
suffer:-:. at a cornparati\'ely early perjod 1 and inflammation of the bladder 
nnd kidney arc common complications of stone at thil:i period of life. Phos
phatic calculi are usually said to produce more irritation than those of other 
vnricties; but th is is, I believe, erroneous, the fact being that cystitis (with 
an ammoninc:ll condition of the urine) almost lm·ari:tbly precedes and ac
companies the (leposit of phosphatic matter. 

Pain is u~ually a prominent symptom of stone, and often the first which 
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attract~ attention; bei'ide a dull pain and feeling of weight in th~ rl'.'gion of 
the hladcler ancl in the perineum, there is a pain reforrcd to the groins, tcs~es., 
thigh:::, or C'\'Cll the arm:S or :ooles of the feet, wiih a pc~uliar, s.harp! cuttmg 
pain in the glaul!l peni!'.', which is most marked in ~·h~ldrc!1-leadmg t? a 
habit of squeezing and dragging at the pa~'t, _and gl\·mg n~c t~) clont.;nt10n 
and hypertrophy of the prepuce. The pam 1s rnmally wori:;t 1mmedrntely 
aft<'r urinating, from the stone then falling forward on the neck of the 
bladder, which i."' the most sens itive part of that organ. l.n orclrr to pre\•ent 
this, calculous paticnt8 get the habit of making water m the recum\.lent 
position. The pain i~ always increased by riding or walking, or by a~1y 
mo\'emcnt which cauRes the stone to jolt about in the bladder; these varia
tion~ in t he nmount of pain felt arc less marked in tho~e cases in which the 
stone is habitually lodged behind an enlarged prostate, and arc a lmost 
absent in case::; of encysted calculus. . 

Fl'equent mul P(/i11.ful .Micturition is a very constant symptom of ves1cal 
calculusj in some instances there is absolute incontinence of urine, and in 
other::; retention; the flow sometimes stops suddenly from the stone falling 

~~'se 1;)~~1i~i~;~i.fic~r~~ ~~·~u~ 1~g~~~'l~i:r~~n~i 1bTo:f~1~c1':· 1i1t~ 1~11~~·~ b:t~~;~~i~/~~~~ae; 
be heavily loaded with mucus or pus; when the kidneys become implicated, 
the urine is c:ommouly albuminous. The detection of crytitals of uric acid 
or oxalate of' lime in the urine, would se1Te to throw some light upon the 
nature of the ·calculus. 

Prolrqm~ ~r the Rectuin is a not unfrequent accompaniment of stone in 
children, 11nd ii:. occa::.ionally ::.een in adults; it evidently re~ults from the 
straining efforts made in thC endeavor to empty the bladder. 

Ptiapism, and Involuntal'y &minal Discharges are nmong the rarer symp
toms of vesical calculus, a~ is subconfunclival ecchymosis, which I have seen 
in one case from the Yiolent straining eftOrts in micturitiou. 

Diagnosis.-From ohsen·ation of some or all of the symptoms mentioned, 
the surgeon may Bll8pect the existence of a calculus in the bladder, but can
not be certain of it until he has elicited physical evidences of the presence 
of the stone. In ehildrcn the calculus may sometimes be felt by the finger 
in tr?duced into the rectum, and in women by a similar exploration, pe1· 
vagmam, but the common means of determining the presence of a stone is 
by the introduction of a ,"found into the bladder. Very small stones may 
be detected i_n this way, and I have thus distinctly recognized, in a child, a 
calcu lu~, wl11ch, when removed by lithotomy, was found to weigh less than 
two grams. 

1 

Sounding for Stone.-~ ~ound is a solid steel instrument of the general 
shape of a catheter, but with a shorter beak (not much exceeding an inch 

FIG. 4i4. 

Sound for examining bladder. 

in length), a?d more n.brnptly curved; the hnndle is made broad and smooth, 
and the shaft narrower than. the ~eak, which is of a somewhat bulbous shape. 
T.ho _sm~~1d ma.y be p lated with mckel, which renders it Jess liable to rust. 
S1r_1L .1 hompson recommends,. as preferable to the ordinary sound, one 
which is ho1lowi so as to allow, 1f necessary, the grad ual escape of urine, and 
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with a grooved cylindrical handle, which permits more Fm. 475 
delicacy of manipulation than the broad and flat handle 
of the in:-;trument commonly employed; the :'haft is gr:ul· 
uatcd and provi<led with a !'!idc, so as to mca!'ure the size 
of the stone. The operation of sounding i:s occasionally 
f'ollowe<l by ~ome pain and con:stitutional disturbance, and 
should therefore not he performed during the exi:o;teuce of 
great Ye::"ical irritation, but :<hould, under such circum· 
stances, be po:<tponed for a few days, until the irritation 
has been allayed by the admini:<tration of demulcents and 
other suitable rcmedic~. The operation is thus performed: 
The patient i;:; laid on hi:-5 back on a hard mattress, with 
the hips slightly elevated, and may be etherized if thi:; be 
thought dei:;irnble; there should be a moderate quantity 
of liquid in the bladder, and therefore, if the patient haxe 
passed his urine shortly before the examinatiou, a few 
ounces of tepid water may be injected through an elastic 
catheter. 

The surgeon, standing between the thighs of the pa
tient, or on either side,1 and holding the sound, previously 
warmed and oiled, in his right hand, and in a horizontal 
direction, introduce:; the beak into the urethra, and, draw
ing the penis forward with the left hand, gradually elc· 
vate::; the shaft of the instrument, which pa>=-ses in by its 
own weight, until from being horizontal it has assumed a. 
vertical po~ition; it is held thus for a few seconds while 
it traver:-:cs the membranous portion of the urethra, when 
by gently depressing the handle between the thighs, tbe 
beak rises through the prostatic portion into the bladder. 
In many cases the stone will be immediately touched hy 
the souiid, which then communicates a pecuiiar sensatioi1 
to the hand of the surgeon, accompanied by a distinct 
noise or "click," which is commonly audible to t he by
stander~, nncl which may be intensified by attaching a 
small sounding-board to the handle of the instrument, or, 
as suggested by l[ead, of Dublin, and .Andrews, ofChi('ago, 
by attaching a Bexible tube, the other end of which is 
applied to the surgeon's e:u.2 In other instances, the 
stone will not be so easily discovered, and the surgeon 
must then cautiously search for it, turning the sound first 
on one side and then 011 the other, and varying the posi-

889 

tion _of the handle so a~ to expl~re wit)~ t?e beak e.vcry Thom son's sound 
P?rt1on of th_e bl add.er l~l succes.S.IOll; ~his IS done.with a with sli~e and scale: 
kind of tappmg motion, imparted by lightly rotatmg the for asccriaining the 
illStl'Uffiellt between the thumb and forefinger. magnitude of a SIOlle, 

The stone will usually be found on one or other side of The handle, which re-

~~:r11~~; i:~fit~~~ ~~1~f~=\1~~t~~s~h~t ~~i~1~1o~e~~~' f~g:~ :~~!~~~j:;;:~~~~:~~ 
adult, be lodged behmd the prostate, or may rest above in sounding. 

1 The beginner may stand on the left side, as in catheterization, and cross over to 

!!1i~1~t~1~1~e~ b~1i;:,:~~e ,~~~~~clc~~~;~~c~1tero t:t:nbJa~~~r;e b1~i1i7~~~e~ !~~~~ P:~~t1~~~~! 
~it~0~~t!o:~g'~~1 \1~~d~q~~~~L~~s~~~~;:r!~~e t~:~~~~a~~nt~! ;:~eh~ 1s~3~e:ntd i:6trco0d~dc~c~~~ 
instrument with the left band. 'Vhen it is desired to aid the diagnosis by means of 
the finger in the rectum, the sur~eon should stand between the patient's thighs. 

2 Sir TI. Thompson and Dr. IL 1'I. Taylor, of Richmond, Va. 1 have recently em~ 
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the pubis. To explore the former region, the po:-ition of the sound i~ 1:e· 
Yersed, the beak being turned downwards and the hancl~e ekvated, "h1le 
the stone may be irnshed upwards by means of the finger 111 the rectum i to 

FIO. 476. 

Soundin;forstonebehindtheprostate. (ERICHSBN.) 

find a stone above the pubis, the beak of the sound is tilted forwards while 
the handle i'3 well depre::;~ed between the thighs, the bladder being at the 
same time pressed downwards by placing the hand over the lower part of 

the abdomen. Occasionally 
Fio. 477 the po~ition of the patient 

may beadvanta.gcously varied 
by placing n. high pillow be· 
neath the buttocks, or by 
causing him to lie on either 
side, to sit, or even to stand i 
or the bladder may be dis
tended with water which is 
then allowed to escape slowly 
through the hollow sound, 
when, ns the organ contracts, 
the stone will probably fall 
against the instrument. If the 

Sounding for stone abo,·e the pubis. presence of the calculus is not 
determined in the course of 

five or ten minutes, the instrument should be withdrawn, and further explo
ration postponed for three or four dn.ys-prolonged sounding being attended 
with some risk of producing cystitis. After the u~e of the sound, it is better 
that the patient should keep pretty quiet, and, if there be any pain, an opium 
suppository may be introduced into the rectum. 

Beside determining merely the cxistenee of n. stone in the bladder, the 
surgeon may by sounding acquire valuable information as to the number, 
$ize, and hardne:~s of the calculi, whether they be adherent or ency.~ted, and 
as to the general condition of the bladder and }Jrostale-all points of import· 
an cc in regard to treatment. If the sound strike a stone on either ~ide of 
the bladder, the surgeon knows that there is more than one calculus; but 
this can be better determined by the use of a light lithotrite, seizing one 

ployed tbemic1·ovlwne for the detection of small calculi. Von Brabnndt recommends explor:ttion with the cnnuln of nn aspirator, introduced above the pubis. Napier used t\ sound blackened by dipping it in a solution of nitrate of silver, the contact of the stone producing scratches on the surface. 
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!~~:u~~~ed !~}~~d~~:i:o tl~~~nb;:~,~~~:nas~ ~t°~~~~r~~i~~~·; 1~\~1! ~?:~o~lfe~~·st~~e~ 
thou~h tbi~ may be done with approximate accunl.t'y b.r moving the ~ound 
from ~idc to ~idc, or by touching the calculu:-- first with the com·ex nnd then 
with the concave surface of the instrument. The harclne!!~ of the ~tone may 
be estimate<l hy the C'hararter of the "click" produced by the contact of th

0

e 
instrument, a phosphatic concretion giving a dull thud, while a uric acid, 
and. more especially an oxalate of lime, calculus givrs a sound of fl clear, 
ringrng charnctcr. If the ~tone were in\•ariably found in the same locality, 

FIG.478. 

Soundini;; forency~ted calculu~. (Et1KHSl'IN.) 

no matter what the amount of liquid in the bladder nor what the po~ition 
of the patient, the surgeon would suspect that the calculus was adherent; 
and if, in addition, the sound, while touching the stone but at one point, 
passed over a prominent swelling projecting into the bladdc1\ the inference 
would naturally be that the raku lu~ was encysted. The condition of the 
bladder, whether ~acculatcd, ribbed, or incrnsted with phosphatic deposits, 
and the size and relations of the prostate, can a1so be pretty accurately de· 
termined by exploration with the sound . 

..d stone, though present, may escape detection, from its being encysted or 
lodged in one of the sacculi of the bladder, from being coated with blood 
or mucus, or even from its ~mall size enabling it to slip a.way and 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 ~hould repeat 
the exploration from time to time, varying the conditions under which the 
examination is conducted, until the diagnosis is rendered certain. 

The snr9con may, on the othrr lurnd, think that he has detected rt ,11;tone 'when 
none is present, being mi1'led by striking the sound again!'t a cnlculou.s in· 
crustation, against a tumor in the bladder1 or in the neif!hborhood of and 
compre::sing that organ, or enn against the walls of the bony pelvis. That 
the possibility of these errors being made is not merely imagi1rn.ry1 is shown 
by the fact that such eminent lithotomists as Cheselden, C'ro,;.;,:oc, and Roux, 
each cut for stone (the former in three instances) in cases in which no stone 
could be found after the operation. 

Soundint1 .for 1Stone in Women is effocted with a short and Yery Rlightly 
curved irnstruruent, resembling in ~ha.pc the ordinary fema le catheter. Great 
assistance may be derived from tilting forward the stone by meaus of two 
fingers introduced into the vagina. 

Prognosis.-.<:;tone in the bladder, unless removed by treat1~1ent, leads to 
serious morbid changes in the urinary organs, a fatal result bcmg, sooner or 
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Inter, almo:st inedtable. The pro:-tate commonl y become:-; tnlaq:rcd, and.cys
titis occurs, the blnddcr mmally being contractc<l and ribbed, but ~omet 1mes 
dilated; con~estion and ultimately granular degeneration of the kidneys 
follow, and the patient dies worn out by suff'er iug, or from the progrc:'!'f' of 
the renn1 affection. If, on the other hand, the presc1H:e of the Hone be 
recognized al an early period, and proper treatment adopted before the vis
cera, and (':;pecially t he kidney, have become seriously involved, the pr~g
no::sis i1' quite fa\·orable, lithotomy being an exceedingly succC::i~ful operation 
in the ca::c of chil d ren, and lithotrity (when not too long delayed) equally 
so in the cmse of ad ul ts. 

Treatment of Vesical Calculus.-Therc are several modes of treatment 
employed in cases of ve:'.ical calculus, and e:lCh 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, 
varies his remedies in accordance with the particular circumstan ces of each 
indi vidual ca!;c, than he who uni formly follows one exclusive mode of practice. 

LrrHOLYSIS. 

Litholy:;i~, or the Sofrent Tl'eatment of Stone, is unfo rtunately applicable 
to but a very limited number of cases. In the management of retlftl calculus, 
as al ready mentioned, a trial of the plan is often proper, for there is nothing 
else to be done; but, in dealing with stone in tlrn bladder, the su rgeon has 
no right to waste time and deprive his patients of the great advantages to 
be derived from an early operation, by resorting to a mode of treatment 
which is at best slow and uncertain. There are cases, however, in which 
the solvent treatment may be proper. Thus, ns an adjiwant to liihofrity, in 
the case of a 'Uric acid (or cysfine) calculus, advantage may be somet imes 
gained from the administration of the citrate or acetate of potassium in the 
way already mentioned, so as to keep the urine moderately alkaline, pro
'Vided that tftere be no tendency to ammoniacal decom]JOsition. If the urine be 
ammoniacal, the alkaline treatment is positively contra-indicated. In deal· 

~~. S'.t~.1)'f~fi~uf~l~~10J1.~ ::~l~ct~~n~~1~{~~~~~ ~~ti~~1 a~(\ju~~~1~t I~~b{!~i1~~1~~~~ 
(as has been done by Southam, Harrison, and Richardson), or alone, when 
the general condition of the patient forbids operative inter ference, as in the 
well-known case recorded by Rir Benjamin U. Brodie. A similar mode of 
treatment, under the name of lithocly.tJmy, has been recently a(l\-ocated by 
Dr. Pig11oni. Injcctio11s of acetate of lead (gr. j to f,5iij) and of hydro
chloric acid (ll\.j-ij to f.5j) arc favorably spoken of by Sir H enry Thomp
son. O.mlate of lime calculi do not appear to be amenable to any form of 
solvent treatment. 

LCTHOTRITY. 

Lithotrity, or the operation of Cttl8hing a Stone in the Bladder, is now 
generally, and in my opinion justly, considered the best mode of treatment 
for any case of vcsica l ca lcu lus to which it is applicable. The first formal 
propo~ition to treat calcu lus in this manner is usually attributed to Gruithui· 
sen, a Bavarian surgeon, who wrote in the year 18rn; but a. claim of 
priority lrns been advanced, nnd upon apparently good g rounds, for two 
Italian surgeons named Santorio and Ciucci, who flourished in the seven
teenth ccn tury. 1 However this may be1 it is to Civialc that is unquestion-

1 Brit. and For. Med. Heview, vol. xi., Jan. 1841 , p. 270. 
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ably clue the credit of giving the operation a place among the recognized 
procedure:-. of practical surger~·, his first operation upon the living subject 
having been done in the year 182-l. Rince then Jithotrity hns been very 
f'rcqurntly prncth~ed in France and England, and to a certain cxt('nt in our 
own tountry; and the instruments employed have been brought ton. high de
gree (lf perfection, chiefly through the bborsof Ci via le, Fergu)5son, and Thomp
son, aided by the well-known manufacturers, CharriCre, ::\latthew:s, Coxctcr, 
and \Vei~s. Two instrument-; are usually required: one with the female 
blade fenc::;trated. for crushing stones or large fragment~, and one with both 
blades plain, for reducing the smaller fragments to powder i the pla in-bladed 
Jithotrite is often though incorrectly called the scoop1 and is now used by 
Thompson almost to the entire exclusion of the fonestratcd instrument. 
The blade.~ of the lithotrite are rnther wider than the 1ihafts1 (which should 
be as light nnd slender as may be compatible with sufficient 8trength), and 
the male blade shou ld be rn\r1·ower than the female. The shaft. and blades, 
which are united at an angle of 110°-120°, should be cut out of solid 
pieces of steel, as they will thus fit more accurately nnd be much stronger 
than when bent in to shape from flat plates of metal. The handle of "'Weiss 
and Thompson'R impro\·ed lithotrite (Fig. 479), which is probnbly the best 
now before the profession, is in the form of a groo,·ed cylinder, the force 

Fm.4i9. 

' rn >= 

WcissandThompson'simprovedlithotritc 

being applied by means of a screw, and the handle being furnh1hed with a 
button, which by an ingenious mechanism enables the screwing to be in
stantly converted into a sliding motion, and vice versa. In Fergusson's in
strument the force is applied by means of a rack and pinion. Amussat cm-

li'I0.480. 

Fcrgusson'slithotrite;thcmalcbladcismovedbyaker 

ploys a lithotritc (or Whoclast) in which a ce1:tai1~ amount of lateral moti~:m 
can be O'iYen to the male blade, thus rendermg it more easy to free the m
strumm~t from calculous detritus. Prof. Bigelow employs :\ Yery powerful 
lithotrite with a tube or groove between the bbdes, for the injection of 
water without removing the instrument. 

Preparatory Treatme~t.-For a few d~y~, a.t le.m;t, before submitt!n.g a 
patient to lithotrity1 the surgeon should. en.JOlll r~st m. a recumbe!'t position, 
and shou ld adopt suitable means to brmg the d1gcst1vc system rnto n. good 

1 The shafL attached to the male blade is technically called the sliding rod. 
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condition, and to combat any vesical irritation that may cxiRt, by the t!se of 
hip baths, anodynes, <lemulcent1'.l, etc. Rir II. Thompson s.penks very l11ghly 
of a. <lccoction of the triticwn repens, or couch-grm•:;, of' which he directs a 
pint to he takrn in <li\·ided doses in the cour:"e of the day. The use of an 
exclu!-l ivc ruilk-dict is recommended by Dr. George Johrnsnn and by Dr. S. 
" 'eir )litchcll, of this city. The urethra may ahm be accutitomed to the 
use of instruments by the introduction finit of elastic, and subsequently of 
metallic, bougi~s of gradually increa:;ing .sizes, and, finally! of a~ ordina~y 
sound with wl11ch the ~tone may be touched and some notion gamed of its 
size and composition. If the introduction of instruments produces great 
constitutional disturbance, the operation should be postponed for a short 

~::~e~~~1,~~t tC: c\~~~~~I1~ ~~~.~~~~01:~/~: ~·~~:~~~ 1b~; t~~=~i~~~~~~~~~~be a~~n~ 
to abandon crushing and resort to Iithotomy. The urine should be ex
amined, and if it coutnin much mucus or pus, the bladder may be washed 
out (thl'ough a flexible catheter) with simple injections of tepid water, which 
may be replaced by a very weak solution of nitric aei<l,..if there be a copious 
deposit of pho::;phates. The conditions wished for and sought to be obtained 
by preparatory treatment are, according to Thompson, (1) a fail'iy capacious 
and not very tender urethra; (2) a bladder capable of retaining three or 
four ounces of urine, not ve1·y irritable, and yet with sufficient tone to be 
able to expel its contents; and (3) fair general health. With these condi
tions and a stone of but moderate size and hardness, the operation of Jithot
rity offers an exceedingly favorable prognosis. 

Operation.-Some difference of opinion exist::; as to the propriety of em
ploying anre:;thetics in lithotrity. If performed with ski ll and delicacy, the 
operation is attended with little or no pain, and anresthesia is therefore not 
l'equired unle:"S in exceptional cases. There is, moreover, a certain advan
tage in operating without ether, in that the surgeon can thus judge of the 
irritability of the bladder, and extend or abridge the duration of the "sit-

~~-:.~: s~~~~~cl~~!.~)(1) ri~~ei~i~~d~~~fo~~~~f~1:~~Yth~~r~~:~c('~;e~lh:~e~~i~1[,Y~~~ 
(3) the crush ing of the stone. The patient shou ld lie on his back on a firm 
mattress, with his right side close to the edge of the bed, and the hips slightly 
elevated; the thighs should be slightly flexed and supported upon pillows, 
and should be sufficiently separated to allow the free play of the lithotrite 
between 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 
level of the shoulders; the stone thus rolls backwards from its position be
hind the prostate, and comes more readily within the grasp of the instru
ment. If the patient has passed his urine within half an hour of the time 
fixed for operating, three or four ounces of tepid water nHty be slowly 
injected through n. flexible catheter; but this is not usually necessary, and 
t~1e. preliminary catheterization is in itself undesirable, as prolonging the 
s1t~mg. 

Infroduction ~f the Lithotrite.-The surgeon, standing on the 1·ight side of 
the patient, holds the lithotrite, previously warmed and well oiled, lightly 
in his right hand, in a horizontal line, and in a direction nearly parallel to 
the Jong axis of the patient's body. The left haild raises the penis, and 
slowly drnws the urethra upwards over the blades of the instrument, which 
is allowed to enter by its own weight as it is gradually raised into a vertical 
line. The lithotrite thus reaches the bulbous portion of the urethra, and 
must theu be held vertically for a fow seconds, until the membranous por-
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tion has been tnweri:ed, when, by gently cleprc::-:siug the hnuclle between 
the patient'~ thigh:<, the bltule:s of the in:-:trument slowly rise through the 
pro:-:tatic portion of the cnnal into the bladder. ~ir IL Thomp::-:on advi::es 
that at this time :i :-.lif,!ht lateral rotatory movement should be given to the 
lithotritc, and that the surgeon should pre:::; over the pubes, so as to relax 
the trinngular ligament of the penis. 
M the instrument enters the bind- Fw. HI!. 
cler, it:::. shafts form an angle of 20° 
or !30° with a horizontal plane, and 
when the introduction i~ completed, 
the urethra. lo~cs its curve and is 
brought into a straight line. 

lntroduc;1ionofthclithocri1e. (ER1CHS11N.) 

Finding and Seizi119 the Stone.
There arc two ways in which this 
may be clone. lleurtcloup's plan, 
which was fol lowed by Brodie, and 
which htts been usually adopted in 
England, was to depress the base of 
the bladder with the angle or con
vexity of the lithotritc, and then, 
drawing back the male blade, give 
the irnstrument a tap or jerk, so as to 
cause the calculu:s to fall within its 
grasp. The other method, which 
originated with ('iviale, is adopted hy Thompi::on, and :-eems to me the best. 
lo thi~ method the hlaclcs of the lithotrite are pas::ed to about the centre of 
the bladder, the handle (which is attached to the fomale blade) being lightly 
held in the left hand, while the sliding-rod is worked with the right. If, as 
often happens, the ~tone is touched by the instrument as it enters the blad
der, the blades arc slightly inclined in the opposite direction, the male blade 
geutly withdrawn, :md the opened blades then inclined towards the stone, 
which is readily caught between them when the lithotrite is clo~ed . Under 
other circum:stuncC's, the instrument is made to go in search of the calculus, 
by opening the blades in the centre of the bladder, turning them to the 
r ight, and closing; opening them again in the centre, turn ing to the left, 
and cloi:;ing; then repeating the same movements with the handle of the 
lithotrite depre:-:sed, and so on until, if necessary, the whole cavity of the 
blnddcr has been explored. During the rotation of' the blades the handle 
of the lithotrite is helcl ::teadily with the left hand, so that the shaft, which 
is in contact with the urethra and neck of the bladder, ~hall have no motion 
except upon its own axi::;, while the blades are inclined in rnrious directions 
by the rotatory mo\·ement imparted by the right hand, and greatly facili
tated in Thompson's instrument by the cylindrical shape of the handle. 
The following formula is given by Thompson a:; expressing the difierent 
directionR in wh ich the blndes of the instrument arc to be made to seek for 
the calculus: Vertical, right and left incline, right and left. horizontal, and 
(if the pro~tatc be enlarged) right and left revcr:-:ed incline, and reversed 
vertical. For the l"C\'ersed exploration a short-bladed lithotritc is preferred. 

In the cle:.:cription given ahove, the female blade is supposed to be fixed, 
and the jaws of the lithotrite to be opened by drawing the male blade 
backwardR, but it is oft~n found convenient in practice to fix the male blade 
and open the instrument by projecting the female blade. 

Grttshing the Slone.- 'Vhen the calculus has been seized, the surgeon 
rotates the lithotrite a little, to make sure that none of the vesiral mucous 
membrane is inc:luded in its grasp, and then fixes it by drawing up the but-
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ton attached to the handle of the instrument, which ehangeR the sliding into 
the ~crewing action i the stone, being now held firmly in the. centre of th.e 
bladder, the screw is to be turned slo":ly until the res.h•tauce y~elds, wluch it 
will do gradually or suddenly, accordmg to the comm•tence of the calcu lus. 

FIG. 482. 

Positionofthelithotrite in crushing the stone. (LISTON.) 

The male blade is then to be drawn out (the screwi ng being for this purpose 
reconverted into the sliding motion), when, without altering in any respect 
the direction of the instrument, one of the fragments may be picked up and 

:Frn. 483. 
crushed as before; and this process may, 
under favorable circumstances, be repeated 
two or three times. The instrument is then 
accurately closed and slowly drawn out by 
reversing the steps by which it was intro
duced. It is better not to attempt too much 
at the first sitting1 and Thompson's rule is 
that the lithotrite should not remain in the 
bladder more than two minutes, or, if the 
patient be anresthetized, about ten minutes. 
In the first sitting it is sufficient to crush 
the stoue (wh ich, if the calculus be large, 
is best done with the fcncstrated lithotrite), 

.f the pulverization of fragments being ]eft for 
subsequent occasions. The sittings, if all 
go well, may be repeated at intervals of 
from three to six days. 

Bigelow'slithotrite. e. Male blade,pre-

~:::.!~eJ~:~e~:~~~t:;r~~~s:f ~:i~l~~~: ol~;:~;)~~~oht:i~e~!~~~vat~~~t~f!~~~~~i 
driven through the slot in the female blade. is the ordinary lithotl'ity, ns perfected by 

f: Slot in the female blade . ~~~~1~~~.,~f~·~1~:~~:;,a;~~S~f~1~\~!~l~~~~·ad;i~~~ 
that th~ who1e operation should be completed at one sitting, which he does 
not hesitate to prol?Dg to three or four hours. Ile has devised special in
stru~cnts for crushing the stone and evacuating the fragments, and has 
published n 1rnmber ol.' cases in which his operation, which he calls lithola-

1~~~ !1~8c~~~~l~~~~~:.~~~11 bj.0\!.~~mB~ ~·ei~~~~1eJ1~~~e~~~tW~~~ ~~~~i's,;:;~~~ 
sou, Coulson, Stokes, of Dublin, and many other surgeons. 
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After-treatment.-F'or nt least twenty-four or thirty-six hours after each 
of the earlier ~ittings the patient should lie in bed, and particularly avoid 
passing water except in the recumbent posture, so as to prevent angular 
fragments from falling upon the neck of the bladder or becoming impacted 
in the urethra. Ile should be warmly wrapt up, and a. hot napkin or poul
tice ma.y be applied over the pubes and perineum, an opium and belladonna. 
suppo:;;itory being at the same time introduced into the rectum. The sharp 
corners of the fragments are soon worn off by the contact of the urine, and 

Frn.484. 

Clover's evacuating apparatu~ 

FIG. 485. 

Bigelow's e•·acuating apparatus for litholapaxy. 
a Eluticbulband glassrcccptaclcwith hra$scapfor 
dCbris. 6. Rubbcrtubctwofectinlcngth. <. E•·acu
a1in$tubeofsilvcr 

after two or three sittings a considerable quantity of debris will be passed 
whenever the patient makes wa.ler, or may be withdrawn in the grasp of the 
plain-bla.dcd litholritc. The final exploration, by which it is designed to 
detect and pulverize the last fragment, is best made with a small, short-

~:11dl~~,~~~~~~~~.~~; ~~h~~~ ;)~~~~c~~~~Y~~· 3~~e~~~~t~~~~ll A~'!\~:t ~hfe t~~a~~:~ 
plete removal of the calculus, 'V. J, Co~lson a.dvises that the ,Pal.ient should 
take a drive over a rough roa.d, when, if any fragment remam, 1t.s presence 

57 
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will be re,·ea1ecl by the irritation produced by the jolting. Mr. Nnpier em
ploys, for the final exploration, an "indicator" tipped with blackened lead, 
and Dr. 8. C. Duncan a nickel-plated sound coated with lamp-black. and 
coHodion: contact with calcareous matter, in either case, scrapes ofl the 
coating, and restores the natural col?r of the in~tr~1ment. . 

Washinq out the Bladda.-In ordmary cases 1t is probably WJSer, as ad
vised by thompson, for the surgeon to content himself' with breaking up 
the stone, leaving the extrusion of detritus to the unaided efforts of nature; 
but in some instances, as for example, if there be enlargen.1ent of the pros
tate with retention of urine, it is necessary to adopt artificial means to .ac
complish this object. In some cases it will be sufficient to use an "cva~uatmg 
catheter," provided with a large eye near its extremit~, through which the 
deb1·is of the stone may escape,' but in other cases it will be better to ~\'ash 
out the bladder through a double catheter, or to employ one of ~he mge
nious instruments devised for the purpose by .!\Ir. Clovel', Prof. D1ttel, and 
Prof. Bigelow. 

Clover's apparatus (Fig. 484) consists of an elastic bottle, with a gla~s 
reservoir, and evacuating tubes of different sizes and shapes; the bottle lS 
filled with tepid water which is slowly injected into the bladder, bringing 
with it as it returns the detritus, which is detained in the reservoir. The 

~~~~,e~o'~~~r~fe~:~~~t~~u~~u~r ~;~i~,~=~:~~~hhe ~;lt;~~~r'~!1~nft~~:~ ie;;~~~ 
eye of the catheter. Dr. Gouley, of New York, has recently suggested that 
the bottle of Clover's apparatus may be conveniently replaced by an aspir
ator. 

Prof. Diltel, of Vienna, has suggested an ingenious application of the 
siphon principle to the evacuation of detritus after lithotrity, and his instru
ment appears to me even better than that of Clover; the evacuating catheter 
is connected with a long, flex ible siphon tube which reaches to a vessel 
placed on the floor, while an arrangement of valves permits water to be 
thrown into the bladder, the outward current depending upon the force of 
atmospheric pressure; the advantages of this method are that the bladder 
can be more completely emptied than by any other plan, while there is 
comparatively little risk of inflicting injury upon the vcsical mucous mem
brane. The siphon principle is also employed in the evacuating apparatus 
of Prof. Bigelow (Fig. 485 ). 

Accidents and Complications of Lithotrity.-If the lithotritc be prop
erly employed, there ca11 be no danger of lacerating the urethra or injuring 
the mucous liui11g of the bladder; it has happened that the instrument has 
broken in attempting to crush a hard calculus, and should such an unfor
tunate event occur, there would be no alternative to cutting into the neck 
of the blaclclerancl extracting the foreign body. To prevent the possibility 
of such an accident, every 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 lithotrity, is the impaction ~fa fragment of calculu.s in the ttrethra 
-an accident which is usually traceable to the rei:itlessness of the patient, 
an.cl particularly to the neglect to keep the recumbent posture when urin
~tmg. Apar~ from the pain and local irritation produced by the impacted 
fragment (wluch may cause cystitis, or abscess in the neighborhood of the 

1 After tho earlier sittings these means of nrtificinl eva.cuntion should not be em
ployed, for there i!! then no fine dlbris to be washed out. If retention exist, the urine 
may be drawn off with an ordinary catheter. 
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urethrn, leading perhaps to urinary extravasation), there is often great con· 
stitutional disturbance, with repeated rigors and possibly the development 
of a pp.~mic condition. The course to be pursued in the event of impaction 
occurring, varic:s according to the point at which the fragment has been ar· 
re::ite<l: :->h~uld this be in front of the membranous portion of the urethra., 
the_ offending body should be extracted through the external meatus with 
dehcnte urethral forceps, such as ::\Iathieu's (Fig. -186), with a curette, or 
with Civiale'~ scoop; while if lodged in the prostatic or membranous por· 
tion, it should be pushed back into the bladder with a. full.sized bougie or 
a stream of water directed through a catheter with an open encl, or, if these 
means fail, should be removed through an· incision in the median line of the 
p_eri~cum; under these circumstances, it might be well to convert the opera· 
tJOn mto what has been named by Dolbeau, perineal lithottity, reducing the 
remaining fragments to it sufficient size to enable them to be extracted 
through the wound. 

Oth~r complications of lithotrity (which, however, arc not peculiar to this 
operation, but may follow the use of a simple bougie or catheter) are ur~ 
tlual fci1er1 lu.cniaturia, and infianwwtion of the bladder, prostate, or testis: 
these will be considered hereafter. Retention of u.,-iite is another complica· 

FtG. 486. 

Urethral Forceps. 

tion which not unfrcquently occurs, particularly in old persons, and which, 
on account of the insjdious manner in wh ich it is developed, should be care· 
fu11y watched for i here, ns in other cases, the true condition is masked by 
appm·cot incontinence i the treatment consists in using the catheter at regu· 
lar intervals, until the natural tone of the bladder is restored. 

Statistics of Lithotrity.-The statistical results of lithotrity, in the hands 
of any operator, will necessarily rnry very much according to the good or 
bad judgment which he exercises in the selection of his cases, and, as just1y 
remarked by Rir Ileury Thomp:::on, unless the surgeon can arrive at an ac
curate diagnosis of the nature and size of the stone (and, I may add, of t~e 
condition of the urinary organs of his patient), it is probably safer to avoid 
lithotrity entirely, aud uniformly resort to Jithotomy. But if au accurate 
diagnosis can be made, the risk to Jife, in suitable cases, is, I think, certain]y 
less (in the case of an adult) if the stone be crushed than if it be r~moved 
by cutting: to establish this, it will be sufficient to refer to the expcnence of 
those surgeons who have practised the operatio_u m~st fi:equently, and 
who may therefore be supposed to have brought 1t to. 1ts _h1ghes.t Rta.te . of 
perfection. Omitting Civiale's cases (the record of w~u?b is cous1der~d Ill· 
accurate by many of those best qualified to form an op1:°1on on the sub,1e~t), 
the experience in lithotrity upon male adults of Brodie, Fergusson, Keith, 
Thompson, and Cadge, may be summed up iu the following table:-
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Brodie . 
Fergusson . . 
Keith (of Aberdeen) 
Thompson 
Cadge 

Aggregate. 

URINARY CALCULUS. 

115 cases, 9 denths, or 7.83 percent. 
109 If 12 II 1J II 

11 6 " 7 G.0~ 
422 !I 32 7.58 
86 II 8 II 9.!30 II 

848" 68 8.02 II 

These results, it will be seen, are very satisfactory ; they cann~ti of com:se, 
be in any way compared with the results of lithoton~y-and still le::.s. with 
those of lithotomy :;;ince the introduction of the crush mg method; for hthot· 
rity is now coufeSsedly chosen for the most favorable, and lithotomy for the 
least favorable, cases. An approximate judgment as to the actu~l benefits 
derived from the introduction of lithotrity, mn.y 1 however, be arrived at by 
comparing the mortality in all cuses of stone subniitted to operation by those 
who practise both methods, with that of cases in the hands of surgeons who 
employ lithotomy only: from such a comparison ii appears that the <lea.th· 
rate

1 
in cases of adult males1 is reduced nearly six per cent. by the adoption 

of the former course:-

1215 cases operated on by both methods, by Fergusson 1 Keith, Thompson 1 and Cadge, 
gave 180 deatbs1 or 14.81 percent. 

790 cnses operated on by litbotomy exclusively, collected by Thompson, gave 161 
dcaths1 or 20.15 per cent. 

It is thus seen that a considerable gain is derived by resorting to Jithotrity 
in suitable cases; and it is surely, therefore, the surgeon's duty to employ 
the crushing rather than the cutting method, whenever the former is not 
positively contra-indicated. 

Circumstances which forbid a Resort to Lithotrity.- These have regard 
to the age of the patient, the nature and size of the stone, the condition of 
the urinary organs, and the state of the patient's general hea1th. 

1. Age.- lu the first place, lithotrity is contra-indicated in the treatment 
of chHdrcn below the age of puberty: the grounds for this assertion are that 
(1) the 'Ureihta is too small at this age to permit the free play of nn in
strument of sufficient strength; (2) the bladder is placed so high- in the 
abdomen rather than in the pelvis-as to render the use of the lithotrite 
difficult and not very safe; (3) children do not hen r with impunity the 
frequent repetition of ope1·ations required iu the various sittings of lithotrity; 
(4) the operation can scarcely be performed in children without the aid of 
wu.esthesia (which is in it~elf undesirable); and (5) lithotomy iis such a sue· 
ces:sful procedure in early lifo as to render it difficult for any other mode of 
treatment to compete with it. I know of no extended statist ic:s of lithotrity 
in children, but Gucrsant reports 40 cases (5 of them, howeYer1 in girls), 
with 7 deaths, or a mortality of 17 ~ per cent. Several cases, moreo\'er, re· 
quired suh:sequent lithotomy. His litlwtomies number 100, with 14- deaths1 

and his totn1 number of cases, treated hy both methods, 1-!0, with 21 deaths, 
or amortnlity of 1.5 per cent. Thus, even in his own bands, lithotrity (in 
children) has been less successful than lithotomy, while the results of the 
latter operation, when indiscriminately applied to nll cases under puberty, 
have been still more favorable, 1028 cases collected by Thompson giving 
but 68 deaths, or a mortality of less than 7 per cent. Comparing the::;e 
figures with those given in the preceding pages, we find that 'indiscriminate 

~;:~~~::Z,' ::~ ~Ji~l~~1J~:;1 /~~;:d~erit~~~:~i~;,a~!i l~~[~!;;~1c~:es8~!:c!htd~~~~ i;1:io~~~~~j, 
less dangerous than indiscriminate lithotomy in adults. H ence, the inference 
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seems to me inedtablc, that an age below puberty is a positiYe contra-indi
cation to lithotrity. 

2 . .J..Yatute and Size of the Stone.-No ab:;;olute rule can be laid down upon 
the~c point:s, but it may be said, in general terms, that in the ca!'e of lwnl 
calculi (as of oxalate of lime), one inch is the maximum diameter which 
admit~ of crushing, and for lithotrity to be properly applied to a mulberry 
calculus of this size, all the other circumstances of the case should be fa\'Or
able; in the ca~e of uric acid 1 and particularly of phosphatic calculi, this 
limit may be somewhat exceeded, but even in dealing with such stones, if 
more than an inch and a half in diameter, Iithotomy will usually be a safer 
operation than lithotrity. Two inches would be the maximum, even if the 
calculus were phosphatic and the bladder healthy-a combination of cir
cumst::rnce::; which is not very likely to occur. The existence of niultiple 
calculi is iu itself' no contra-indication to lithotrity; on the contrary, if, as 
then usual ly happens, the calculi be small, the operation of crushing may 
be considered a:-; having been partially accomplished by nature; if, however, 
the stones be numerous and large, lithotomy would undoubtedly be a safer 
proceclurc. [f the calculus be adherent or encysted, lithotrity is, of course, 
out of the que:-;tion. 

:~. Condition of the Urinary Organs.--Several circumstances require con
sideration under this head. 

(1.) Stricture q/' llw Urethra is almost always a. contra-indication to lithot
rity, though Bir Henry Thompson has shown that the crushing operation 
may occasionally be successful1y resorted to in these case::i1 the stricture 
being of cour~e submitted to dilatation as a preliminary measure; in the 
large majority of instances, however, and certainly in the hands of the 
majority of operators, lithotomy either by the lateral oL· median method, 
according to the size of the stone, would be a preferable procedure in cases 
of this kind. 

(2.) Enlar,qement of the Prostate is not in itself a contra-indication to 
lithotrity, though it renders the operation more difficult, and requires the 
use of Clover's apparatus or some similar contrivance to aid in the evacua
tion of detr ittHii if, however, the enlargement be complicated with an irri
table condit ion of the bladder, lithotomy shou ld be preferred, part icularly 
if' the calculus be of considerable size. 

(3.) Atony, 01· Paralysis of the Bladder, is usually thought to contra
indicate lithotrity, but does not, in the judgment of Sir ll. Thompson, whose 
opinion upon this point is entitled to great respect. If, however, the stone 
be large, in a case of atouy of the bladder, the crushing operation should 
probably not be performed. 

(4.) A Sacculatecl ('onclition ~f the B/<tcldu, if it could be detected before
lrn.nd, would ordinarily contra-indicate lithotrity1 on account of the proba· 
bility of fragments becoming lodged in the sacculi, where t~1ey would_ produce 
irritation

1 
and might elude the efforts of the surgeon to find and dispose of 

them. It is pos::;iblc
1 

however, that by using Dittel's siphon arrangement, 
much of this difficulty might be avoided. 

(.5.) Cystitis, if present_ in an aggravated degree, may be a bar t~ the per
formance of lithotrity. If the urine be loaded with n;iucus, or, still .worse, 
with pus, and the introduction of the sound be produc~1ve of &'reat parn and 
irritation, Jithotomy will usually be the better operat10n. If, h~w~ver,. ~be 
stone be small nnd friable, an attempt may be made to le::;sen the 1LT1tab1lity 
of the bladder by keepiug the patient in bed and daily in.jecting tepid water, 
as advised by Brodie, when, if this plan succeeds1 lithotnty may p~rlmps. be 
safely resorted to. When cystitis occurs during tr~atmeut b.y 11thotnty, 
Thompson advises that the patient should be ethenzed, the fragments of 
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stone freely crushed, and the debris evacuated by means of Clover's appa
ratus. 

(6.) Mali911a11t Disease of the Bladder would certai~1ly diminish_ the 
chances of succe::;:;;ful lithotnty, but would still more po::;1ti,~ely coutra-111d1-
cate lithotomy; if the stone in such a case were friable and of moderate size, 
it would, I think

1 
be ju~tifiable to crush it, merely as a paJliative measure. 

(7.) Organic DiseWJe of the Kidney, as evidenced by the pre;ence of 
albumen and tube-casts in the urine, is usually considered to contra-indicate 
the performance of Jithotrity. It undoubtedly renders the progn_osis of the 
case very gloomy, and it is even a question whether any opcn1t1on should 
be performed under these circumstances. If in any case of th is kind it be 
determined to attempt the removal of the stone, and the surgeon has to 
choose between lithotrity and lithotomy, his decision should, I think, be 
chiefly guided by the character of the calculus; if this be such that the 
bladder can probably be cleared in one or two sitt ings, the cru~hing opera
tion should be preferred; but under opposite circumstances, lithotomy would 
be the safer procedure. 

(8.) A Tendency to the Development of Urethral Feve» is, I think, a posi
tive contra-indication to lithotrity; if the surgeon finds that a rigor, with 
subsequent fobrile disturbance, follows every introduction of an instrument 
into the bladder (and this can be tested by the preliminary use of bougies), 
all idea of crushing the calculus had better be abandoned, and lithotomy 
resorted to instead. If lithotomy be persisted in under these circumstances, 
the operation will not improbably be followed by deep-seated suppuration. 
pyremia, and perhaps death. 

4. General Condition of the Patient.-If the health of the patient be 
feeble, and his strength failing, without there being :rny special disease of 
the urinary organs, lithotrity is unquestionably preferable to lithotomy, and 
should be performed if the size of the stone permit.s. This condition is not 
unfrcqucntly met with in olrl people, whose constitutional powers seem to 
lrnve deteriorated, without any particular lesion being present to account 
for the change. If, on tbc other hand, the patient be of a nervous, anxious, 
and irritable disposition, the length of time which the successive sittings of 
lithotrity ueces...,ari1y occupy constitutes in itself an objection to the opera
tion, and in a doubtful case may serve to turn the scale in favor of lithotomy, 
which rids the patient at once of the source of his discomfort. 

L ITITOTOMY. 

Lithotomy, or the operation of Cutting into the Bladcle)' to Exfract a Stone, 
is the remaining resource in aH cases (among patients of the male sex) not 
~dmitting of lithotrity; it is, therefore, the mode of treatment to be adopted 
10 all cases below the age of puberty, and in a certain proportion, variously 
estimated by authors at from one·lrnlf to one-sixth, of the remainder; hence 
every surgeon who sees a fair proportion of both youthful and adult patients, 
will have to cut at least twice for each time that he crnshes once. 

~t is not my iutention to give any account of the history of 1ithotomy, for 

~~l~1c~1r~t~~~~~cl 0;~~~~i~~e ;;1~~~~d~1;~s tl~\~l~~~r~sr~fi;ol~1s~ ~~1~,h~u~)l~~s;ne:cJ~~ 
beginning with the ordinary lateral method, which is essentially that intro
duced by Cheselden, and considering subsequently the median, bilateml, and 
other forms of operation, and the circumstances by which, in my judgment, 
each is specially indicated. 
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Preparatory Treatment.-It is seldom, if ever, that there is any necessity 
for an immedirrte re:;1ort to lithotomy; but, on the contrary, there is usually 
ample time for the surgeon to satisfy himself, by cueful and repeated sound· 
ing, and hy chemical and microscopical examination of the urine, as to the 
nature, size, aucl relations of the calculus, the condition of the urinary or· 
gans, and any other points which it may be neces~ary to investigate, in order 
to form a correct judgment as to the state of his patient. An important 
que:-;tion, which occasionally arises in practice, is whether the surgeon should 
operate in every case, provided that the patient desire it-giving him the 
"gho;:o;t of a chance," as.it is sometimes called--or whether the operation 
should be declined whenever the surgeon's experience and judgment lead 
him to believe that operative interference can be productive of no benefit. 
The latter course is, I think, the one to be pursued; the case is very diflbr· 
ent from that of amputation for injury, or bemiotomy, or colotomy for 
imperforate J'ectum, or even tracheotomy for croup. In those cases the pa· 
tient is in imminent danger, and the operation, even if it do not avert, will 
at least not hasten death; but in lithotomy, as in ovariotomy, in the excision 
of tumors from the parotid region, and in other operntions for disease::; not 
attended ,.,,;th immediate risk, if the surgeon's interference do not cure, it 
will certainly kill; hence, in any case of vesical calculus, if, after careful 
examination and deliberate reflection, the surgeon comes to the conclusion 
that the patient will, in all human probability, not surYive the operation, 
that operation should, in my judgment, be positively declined. 

Fortunately this contingency is of rare occurrence, and it is almost always 
po:IBiblc (unle&; the case be complicated by far advanced renal disease) to 
bring the patient into a fit state for operation, by enforcing re!"t for a week 
or ten clays pre\Tiously, and by adopting means to bring the digestive func· 
tions into a good statc1 and to lessen or relieve :rny existing irritation of the 
urinary organs (see page 89:3). A full dose of castor oil ~hould be giyen 
on the previous day, and a simple enema a short time before the operation, 
so that the awkward accident of the patient's defocating over the surgeon's 
hand may be avoided, and that the rectum, being empty, may be less ex· 
posed to the risk of being wounded. It is well also1 in the case of an adult, 
to have the perineum sh:ived before the patient is brought under the influ· 
ence of the anrosthetic. 

LATERAL LrrnoTO:'\IY. 

For the performance of lateral lithotomy a firm operating table is required, 
of rather less than the ordinary height, so that when the surgeon kneels or 
sits before it his breast shall be about on a level with the patient's buttocks. 
Four as.tistants are required-one to hold the staff: one to give the ames· 
thetic, and two to fix the patient's limbs1 one on either side. l\lany operators 
prefer to haYe a fifth assistant to hand the instmments, but if the surgeon 
adopt the kneeling posture (which I think the best), the in~truments may 
be conYeniently placed within his own reach, on a tray upon the floor. 

Instruments.-The instruments required are a 8tafl: a simple straight his· 
toury or scalpel, of a size proportioned to the age of the patient, a probe· 
poin.ted knife! two or t~Hee p~i~s of forceps, a ~CO?p, and a large long·nozzled 
syringe. It 1s well, m add1t1on, to have withm reach a blunt gorgct, a 
searcher, and a lithotomy tube. . 

The sla:'ff should be boldly curved, and of as large~ size as the urethra 
will admit. It should ha,·c a deep and smoothJy.fimshecl groove on the 
left side, or (which I prefer) in the middle line of its convexity, be~inn~ng 
two or three inche::; above the commencement of the curve, and termmatmg 
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abruptly in a right angle about a quarter of an inch from the ~xtrcmity of 
the instrument. In ut'ing the common staff, the groo':e of wh1c!1 becomes 
gradually ~hallowcr, till it ends on the surface, there ts great r1:sk of the 

Fro.487. 

kuifo 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 assistant 
who holds it a firm grmsp of the instrument. 

The particular form of the knives used in lithotomy, may vary with the 
fancy of the operator. Almost every distinguished lithotomist has devised 
some special form of instrument, which bears his name, but, for my own 
part, I do not know of any which is better than the common straight bis· 
toury, which is found in every" minor operating-case." The probe-pointed 
knffe is uscfol in case it is found necessary to enlarge the incision a_!ler the 
withdrawal of the staff. 

The forceps should he of various sizes and shapes, some straight and some 
curved. It is better, I think, to have the blades fene~trate<l, which gives 

Fra. 488. 

Open-blatlcdlithotomyforceps. 

more room and diminishes the weight of the instrument, and the blades may 
be lined with linen (as advised by Liston), thus allowing extraction to be 
effected without the application of so much force as to endanger the crush
in9, of the calculu~. 

The scoop, well curved and of a moderate size, should be firmly fixed in 
a roughened lrnndle, to pre\·ent its slipping. 

F10. 489. 

I 
Litho1omy scoop. 

Tl1e "Finge should have a capacity of at least half a pint, and may be 
made of gutta-percha. or of metal. 

The bltmt gorget, which is often combined with the scoop, should be probe
pointe<l, and is used to guide the introduction of the forceps when the peri
neum is too deep for the finger to reach the bludder. The searcher is merely 
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a sound of ~light curve, while the tube, which is introduced through the 
wound in ca:-"e of hemorrhage, may be made either of silver, or of gum-elastic, 

Fm.490. 

Tubcforp\uggingthcwoundinlithotomy. 

and shou ld be rounded at the end, with large, laterally-placed eyes, and 
rings at the outer extremity to admit the tapes by which it is held in place. 

Operation.-The operation is thus performed: The patient being tho
roughly etherized (with hil:i rectum empty, and his perineum shaved), the 
surgeon usually injects a fow ounces of tepid water into the blnddcr (though 
this is not absolutely necessary), and then introduces the staff, with which, 
used m; a sound, he shou ld recognize the presence of the stone. If this can
not be done, the J:itaff is withdrawn and an ordinary sound introduced, when, 
if the stone still cannot be found, the operation must be pO!:itponed. This 
is a well-established rule of su rgery, and should be inflexibly adhered to; 
for (1) the stone, if small, may have been spontaneously evacuated upon 
some occasion of the patient's passing water; (2) it may have become caught 
in some pouch or ~ac of the bladder, from which it cannot be dislodged; or 
(3) the instruments may not have entered the bladder at all, but may have 
gone through some false passage into the rccto-ve~ical space i under any of 
which circum!5tanccs the operation, if persitited in, could but result in injury 
to the patient and in the utter discomfiture to the operator. l t is ~afor, in· 
deed, unless the surgeon's 8kill should enable him to be sure that the staff 
is actually in the bladder, not to proceed with the operation unlc.ss the stone 
can be touched with this instrnment, as well as with the sound. 

The staff having been introduced, the patient is brought to the foot. of the 
table, with hi~ buttocks projecting over the encl, and is secu red in the" litho
tomy position 1 ' by fa titeuing together his hands and foct with bandages, or 
with leather straps provided 
for the purpose. Assistants l<"'w. 401. 
then take charge of the limbs 
on either side, and expose the 
perineum by drawing the thighs 
outwards and backwards. The 
surgeon now fixes the ~taff in 
the way in which he wi~hes it 
to be held, and iutrusts it to 
an ns~i::;tant, who, standing on 
the patient's left side, holds it 
firmly in his right hand, while 
with the left he draws aside the 
patient's scrotum. It is this 

:!~!W;t·~~u~r~:o ~~:,~~~~:s~:~ 
fixed it, until he is directed to 
withdraw it from the bladder. 
There are two ways in which Position of palicnt and line of incision in lateral lithotomy. 
the staff m:iy be fixed. Liston's (EH1c 11 seN.) 

plan, which I think much the 
best, was to hook the staff' firmly_ under the pubi? arch, and d!·a~\' it alm~st 
vertically upward!:!, and exactly m the median hne, thus obtarn1 ng a. ponit 
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tl'appui which insures the steadineS5 of the in~trument, and widening the 
space between the urethra and the rectum. Many ;.;urgeons, ho.wever, be
lieve that the operation is rendered ea.<;:.ier by tum in~ the staff a little to the 
left, :md by making its convexity bulge into the per1u~u1'!1 . . 

The surgeon now, castillg a glance to see that all. h1~ mstn1ments are m 

~~~~~~~ia~~t~:1~:~d'~~~~l~ 1fi~~~~~\~~:r:1~-~ ;~::~~~~o ~:: ~~~~~l~~~~h~e:~:;~~.~~~ 
tion of this tube, and, at the same time, fix in his mind the relative pos1t10ns 
of the staff, prostate, rectum, and tuber iscbii. Holding the knife l~ghtly _ but 
-firmly as a pen between the fore and middle fingers and thumb of the nght 
hand, he now begins his incision a little to the left of the raphe and (accord
ing to the ~ize of the perineum) from an inch to an inch and a. half m front 
of the au us, and cuts obliquely downwards and outwards to a pomt below and 
between the anus and tubcrosity of the ischium, but rather nearer the latter 
than the former. Thjs incision shou1d divide the skin and superficial fascia 
and fat, and should be rather deeper below than above; the left forefinger 
is next placed in the wound so as to press down the rectum and feel for the 
staff, which is soon reached by making a few light touches with the edge of 
the knife, dividing the transversus perinei, and opening the triangular space 

FIG.492. 

Deepincisioninlithotomy. (FBRGUSSON.) 

between the accelerator urinre and erector penis muscles. The finger-nail 
is 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 mem
branous part of the urethra.; the surgeon then drops the handle of his knife 

;u~~!~~cg ~Y1~'bf~d:i1~\p~·:~!;~.:)~:(~~!~.~]~i;;~11~: 1~11~~c~l:~1<\11~~~;h~~~e;;1r:~ 
mg its handle1 pushes 1t steadily onwards a]on~ the groove of the staff 
(which it must never leave), following it constantly with the left forefinger 
to protect the rectum 1 until the cessation of resistance and the escape of 
urine show that the bladder had been reached; the knife is then cautiously 
withdrawn, still lateralized, and kept closely to thestaff1 so as not to enlarge 
the incision.1 

The surgeon now lays down his knife, and p lacing bis left forefinger above 

1 Furn~aux Jordan introduces a knife with a concealed blade, and 1 ha,,ing removed 
the staif1 111cises the prostate and neck of the bladder in nn anterior direction. 
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the :-taff, insinuates it by n twisting monment into the bladder, between the 
concc.u:ity of the Rlaff and the roof of the 'urethra; by observing this precaution, 
there is no danger of the surgeon pushing the neck of the bladder before 
him, and thrusting his finger into the recto-vesical space. The ~tone is 
uoually felt lyini; at the end of the staff. If the perineum be ,·cry deep and 
the prostate much enlarged, the surgeon's finger may not be long enough to 
reach the bladder, and then the blunt gorget must be substituted, being in
troduced by cautiously pushing it along the groove of the staff. The finger 
having entered the bladder, the surgeon directs his assistant to withdraw the 
staft: and then, while selecting the forceps which he is going to u~e, dilates 
the incision of the prostate by pressing his finger in different directions; the 
forceps arc next introduced closed, along and above the palmar surface of 
the finger, which is R1ightly withdrawn as the forceps enter; the forceps 
having touched the stone, are opened, one blade being depressed against the 
wall of the bladder, when the calculus will commonly fall into the grasp of 
the instrument; the left forefinger is now placed upon the stone, rectifying 
its position, if necessary, so as to make its long axis correspond to the line 
of the wound, aucl extraction is then effected, in the direction of the axis of 
the pelvis, with ~t slow, 8way ing, to-and-fro movement, such as obstetricians 
employ in applying the forceps to the fcetal head. 

ln some cases it is more convenient to lay aside the forceps, nnd eflbct 
extraction with the scoop employed as a t•ectis; should, unfortunately, the 
stone be broken in extraction, the scoop 
must likewise he used to remove the Fio. 49;J. 
fragments. After the calculus has been ' ..,~---......--,....,. 
extracted, the surgeon again introduces 

~!u~~gh~ ~~~"1~:r:;;~'bl~,f,ie;h:.~:~: ._--
lated), and make~ a careful exploration ~ -
tO ascertain if' there is another Stone l'e- Position of finger and scoop in extracting 
main iug, such being cautiously dealt stone. (ER1cusuN.) 
with in the same manner as the first. 
When all ealculous matter has been removed, the f:urgcon, as n matter of 
precaution, washes out the bladder through the wound with a syringeful of 
tepid water, and then having seen that there is no hemorrhage, has the 
patient untied and placed in bed . 

After-treatment.-This is sufficiently simple. The bed must be protected 
with India-rubber cloth covered with a folded sheet or blanket, to absorb 
the urine (which of coun~e flows through the wound), the sheet being fre
quently changed, ~o ns to keep the patient dry and comfortable. For a clay 
or two the urine escape~ entirely by the wound, then probably for a few 
hours by the urethra (owing to the swelling of the deep part ~f the inc!
sion ), and then aanin partly by the wound in gradually decreasmg quanti
ties as the healing procc~s continues.. No dressin~ shou_ld be .appl_iecl as long 
as any water Cf':Capes through the permeum, but after tlns the mc1S1on may be 
trcatCd a:-; a superficial wound in any other situation. Opium may be ad
miniRtcrcd in the form of a suppository, to relieve pain and insure sleep, 
the diet and general treatment of the patient being adapted to his consti
tutional condition. 

Variations.-Thc operation of lateral lithotomy, as above dcRcribed, is 
varied in diflCrrut ways by many surgeons; thus as ~·cgards the ~ta.ff, mm~y, 
as already mentioned, have the groove on the left side, and prOJCCt the ta-
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strument into the perineum; Aston Key emp1 oyc>d a straight staff, and 
Buchanan, of G lasgow, use;:; one which is not curved but rectangular; the 

latter instrument has been further modified by 
F10. 4!lJ. .Fro. 495. Hutchinson, by making the statt'hollowand add

ing a stopcock, so that it can be u!'-':ed as a cath
eter. Sti ll more compl icated forms of apparatus 
have been devised by Earle, :N. R. 8mith, Cor
bett, "'Vood, and A Yery, designed to render it 
impossible for the surgeon to miss the g roove 
of the staff in making his incision. Instead 
of using the same lntife for the deep as for the 
superficial part of the wound, some surgeons 
employ a probe-pointed or beaked knife after 
opening the urethra , while others prefer the 
cutting gorget (F ig. 494), and still others the 
lilhotome cache (Fig. 495); excellent operations 
have been done with each of these instruments, 
and I have no wish to decry their usefulness 
in the hands of those who feel that the pro
cedure is thereby rendered ea!' ier o't: safer; but 
for my own part I am quite sat isfied with the 
simple bistoury, and think it an advantage 
not to have to change the instrument during the 
operation. 

In common with mo::;t surg-ical writers of 
the present day, J have advi~ed a very limited 
incision of the proljlale and neck of the bladder, 
the wound to be subsequent ly dilated with 
the finger-and I certa inly believe this to be 
the best mode of practice; other surgeons, 
however, as Teevan, recommend a. free divi
sion of the prostate, and believe that by this 
course they increase the probability of a suc
cessful result. I have not advised the introduc
tion of the lithol01ny tube in cases uncompli
cated by hemorrhage, but many surgeons 
employ it in every instance, partly to prevent 
the accumulation of clots in the wound, and 
partly with the idea. that its use diminishes the 

Physick's cunios risk of urinary infiltrat ion ; I do not think 
gorgct. litMtinnecMhl. it necessary in ordinary cases, but there is no 

particular objection to its employment, and, 
if the surgeon cannot see his patient at short in tervals after the operation, 
its use may be prnper as a measure of precaution. 

Difficulties in the Operation.-The most difficult pa1t of the operation, 
in the case of children, is to rench the b1adder, the extraction of the stone 
being then usua lly effected without any trouble. If the rule which hns 
been given, to pn~s the finger between the upper surface of the sta ff nnd the 
roof of the urethra, be followed, there will be little risk of mis:-:;ing the 
bladder. If, however, the finger be thrust in from below, it may readily tear 
across the membranous portion of the urethra, nod, push ing the neck of the 
bladder before it, enter the rccto-vesical space. If such an accident should 
happen, nnd shou ld be noticed before the staff is withdrawn, the su rgeon 
may retrace his steps, and, fixing the knife firmly in the groove of the in-
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strumcnt, notch the neck of the bladder, and cautiously introduce his finger 
into the organ i if the staff has been already withdrn.wn, it should be rein
troduced, if pol':siblc, when the surgeon may proceed as beforej but if this 
cannot be don , the operation should be abandoned and the woun<l allowed 
to heal. This cour:se, though mortifying to the surgeon's pride, is infinitely 
preforable 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 considerable difficulty in seizing and extracting the stone. This is 
commonly due either to the position or to the size of the calculus. 

(1.) Difiieulty in Extraction froni tlie Position o.f the Slone.-The stone may 
be lodged nt the inferior fund us of the blndder, behind an enlarged p1·ostate; 
extraction is to be effected by using forceps whh a decided curve, and by 
pushing up the bladder with the finger in the rectum. If the stone, on the 
other bnnd, is at the superior fundus, above the pubis, it may be brought 
into rea~h, as ndv ised by Aston Key1 by compres:sing the wall of the abdo
men. If tho stone be caught between the.folds of the vesiral mucous membrane, 
or between the enlm·ged .fasciculi of the bladder, au attempt may be made 
to dislodge it by patient manipulation with the finger and scoop, or perhaps 
by directing upon the calculus a stream of tepid water; it is sometimes 
recommended to expand the walls of the bladder by opening very large 
forceps within it, in the hope that the stone may then drop out from its 
~~-~~~~~h~~~~~~-~ 
believe that rupture of the bladder has been thus produced. Spasm of the 
bladder-a kind of hour-gl~1s.-s contraction of the organ-is said to occur some
times, preventing the seizure of the stone; all that could be do11e in such a. 
case would be to wait patiently until the spasm should dil5appear, postponing, 
if necessary, the completion of the operation until another day. If the cal
culus be adherent or encysted, itsl"emoval will be attended with great difficulty; 
if merely adherent, the stone may perhaps be coaxed a.way from its bed 
with the scoop-with all gentleness, however, lest the bladder itself be torn . 
If the calcu lus be cncy:-Jted, it will probably be necessary to abandon the 
operation, though an attempt might in some instance.<; be made to enlarge 
the orifice of the cyst (as was done by Brodie), with a probe-pointed knife, 
and then enucleate the stone, as it were, with the scoop. D(}.fo1·1nity of the 
pelvis froni rickets may prove an obstacle to extraction, as in case::. observed 
by Eric_hsen, Thompson, and other::=. 

(2.) D~tficulty adding froin the Size of the Stone.-If the short diameter of 
the calculus exceed an inch and a half in length, extraction will always be 
difficult, and if it exceed two inches, almost irnpoSdil-..Je without dangerous 
bruising of the prostate. Under these circumstances the surgeon must either 
(1) gain more room by incising the right side of the prostate, (2) reduce the 
size of the :stone by crushing it within the bladder, or (3) resort to the 
recto-vcsical, or to the supra-pubic operation. Incision of the right side of the 
prostate was the plan recommended by Li:ston, and is readily accomplished 
with the probe-pointed knife, guided by the finger. Oru~hi11g the Riane 
within the bladdu 1 is attended with some risk, ou account of the contracted 
state of the organ, unlcs:S the calculus be soft, when it may be readily broken 
up with strong forc·eps. This plan was adopted by Prof. Nathan 8m_ith, of 
New Haven, who, according to his son, Prof. N. R. 8mith, of Balt1more, 

1 Dr. Oyer, of Hnrtsville, Tenn., has recorded a most remarkable case in which a 
surgeon .~plit u stone in the blndder by repeated blows with n ~hisel and malle~; .the 

c~ t~~'~i~f~(~:1:~di ;1 ,.e~~~:f ea~n~~~~ir~~:~ ~~~~ ~~~k;~r~~s:f ~e;[~~;hx~~l~YE~1~l~~;\); 
of this city, nnd others. 
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u was always desirous of accompli~hing that which many opcrato~·s have 
deprecated, the fracture of the stone by the fhrcep;:;." After cruie.hmg, the 
fragments mu:st be carefully removed, and_ th_c. hladdcr rCJ?Catcd!y wa~lted 
out with a stream of tepid water. If the mc1~1on of the right i:iide of the 
prostate doe~ not give ~utficient room, and the stone cannot. b.e crushed 
without endangering the integrity of the bla~lder, the ?nly remammg cm~rse 
is to perform either the 1·ecto-11esical or the /ugh operntwn.-thc former bemg 
probably the preferable procedure. 

Dangers, Complications, and Accidents of the Operation.-These may 
arise during or after the operation. Thus, in making the i11cision, if the 
knife be entered too for forwards, or penetrate too deeply at the upper part 
of the wound, the artery of the bulb, or the vessels of the corpus caverno· 

fl~~~~l,1~h~ ~~ci~~~\; g~~ii;~~~~~ ~~ot1i~l~'~ 1 ~f1~1~ee i~1 e~~~~~1::~~ ;0;1';,~~1;:11~~ti~~ 
rectum, of' cutting through the entire breadth of the prostate ~ml ne~k of 
the bladder, thus allowing infiltration of urine behind the pelv~e fascia,, or 
even of' opening the bladder entirely behind the prostate, an accident which 
would in all probability be fatal. Again, if the knifC be too much late1:aJ. 
ized, in making the deep incision, the pudic artery may be wounded; whtl~, 
if not sufficiently lateralized, the rectum will be endangered. Finally, 1f 
the knife be not.kept closely to the staff: in the deep incision, the posterior 
wall of the bladder may be injured, and it has, according to .l\Iiller, even 
happened (with the cutting gorget) "that by a more heroic thrust the 
bladder has been completely perforated, the intestines hase protruded, and 
after death the liver has been found wounded." 

Dangers may arise during the exitaction of the stone from a portion of 
mucous membrane being caught in the grasp of the forceps, from the surgeon 
pulling too much upwards-not in the direction of the axis of the pelvis
and thus attempting to force the stone through the narrowest part of the 
pelvic outlet, or from the extraction being eACctcd with such rapidity as to 
bruise and teill' instead of dilating tbe prostate. It occasion:1lly happens 
that the extraction of a stone is impeded by a portion of' an enlarged pros· 

~~t~;~1r~~~~~~j;~~ ~l~~~~·~,e~~,~=~~b;l:~\~~~~l~~~~~~ ti~~1~~~~~~~:~~~:~ntT1:~;~~!11t~~ 
The usual practice, under these circumstances, is gently to push back the 
protruding body, but Cir William Fergusson ha.s gi\·en the high sanction of' 
his name in commendation of a bolder course, no less than the euucleation 
of these semi·detached prostatic masses-a plan which he declares is per
fectly imfC, while it ha1' the manifest ach·antage of enabling the surgeon to 
relieve the prostatie affection at the same time that he removes the stone.1 

Among the rarer accidents occasionally met with after lithotomy are (1) 
the. discovery, after a few days, that a second stone or calculous jragnients, 
which at fir:;t escaped detection, remain in the bladder-to be remedied by 
dilating the wound and extracting, or by lithotrity; (2) the persi;;tence of 
a perineal fistula-the treatment of which condition will be described here· 
after; (:3) sexual impotence, or sterility, usually attributed to wound of the 
seminal duct, but, according to Thompson, really clue to sloughing or in
flammatory action-probably incurable; (4) incontinence of urine-to be 
treated as when arising from other causes; and ( 5) no stone being discoverable 
when the forceps are introduced-a most mortifying occurrence, which may 
result from an erro1· of diagnosis, no calculus having existed, from the stone 

1 This pructice hus ulso been udopted by Cndge, Keith (of Aberdeen), C. "Willia.ms, 
and Jfarr1son, of Liverpool. 
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being encysted or lodged in a pouch of the bladder, where it cannot be 
found, from its hn.ving escaped fl'Olll the wound with the first gush of urine, 
or, finally, from the surgeon having missed the bladder and cut into the 
recto-vesical space. If the stone cannot be found, all that can be done i::; to 
abandon the operation for the time, and this should be done before the 
patient is exhausted by the repeatecl hut fruitless introduction of instru
ment~ into the bladder. If the symptoms of cnlculus persi.l:lt after the wound 
has healed, a. carefu l examination with the sou1Hl should be again instituted, 
when, if the stone be unmistakably present, the operation may be repented. 
It has occasionally happened that a second lithotomy has enabled the sur
geon to extract a calculus which completely eluded discovery at the time of 
the fi~t operation. 

Treatment of Complications. 1. Hemorrhage.-The superficinl and trans
yersc perinea! arteries, one or both, nre always divided in lateral lithotomy, 
but rarely g ive trouble, though, if large, they may require ligatures. The 
artery of the bulb or the internal pudic may be wounded, even in the hands 
of the most skilful operator, on account of an abnormal distribution of 
the.c;:e vessels, and, from a similar cause, the dorsal artery of the penis or the 
inferior heruorrhoiclal may be likewise exposed to injury. The application 
of ligatures to the deep arteries of' the perineum is sometimes attended with 
great difficulty, or may eYen be impossible. Under such circumstances the 

:~~::~f h:~;~, 1~!~11~~0~a~r:s~~~~c~~E!1 ~n~~tl~htl1:br:~dii~: ~:;~~\a~!~ ft~~ 
the instrument in the wound, as was succe.::sfully done by Physick, in 179-1:, 
and as has since been recommended by Thompson, and by Keith, of Aber
deen, the latter surgeon having devised for the purpose a tennculum, from 
which the handle can be detached at will. Another plan, also suggested by 
Physick, is to pass, with ~uitahle forceps, a curved needle nrmed with a 
ligature beneath the \'essel, and then, disengaging the forcep::i, draw out the 
needle and secure the vessel with a knot. When the bleeding artery is far 
back, at the side of the prostate or by the neck of the bladder, '4 I know," 
says John Bell, "of no way of securing it but by laying hold of it with the 
old artery-forceps and letting them 1·cmain for the night." The ::;ame pur
pose may be accomplisbed by using the u artery-compressor" with movable 
handle, devised by Prof. Gross, or by catching the vessel with an ordinary 
serre-fine, provided with a ligature hanging out of the wound, to facilitate 
it~ withdrawal. 

Jrenous hemorrhage sometimes occurs very insidiously, the blood flowing 
backwards into the bladder, where it may become coagulated, instead of 
escaping externally. ·when the bleeding is from a superficial vein, this 
should be unhesitatingly tied; but if the hemorrhage proceed from the pros
tatic plexus, it will be better to introduce the lithotomy-tube, surrounded 
with a piece of mu::;lin arranged as a "petticoat" or "shirt" (cwmle ti che
mi."le), into which strips of lint can be stuffed so as to firmly plug the entire 
wound, or, as recommended by Crequy, Guyon, and Buckstone Browne, 
with an Indiu.-rubber 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 hypogastrium may also be of: service, or cold and p1:essure may be co.m
bined by u;iug the tube and India-rubber bag, and fillmg the latter mth 
iced water. 

Hemorrhage, though seldom the immediate cause of death after lithotomy, 
is always to be dreaded, as it certainly predisposes the patient to the occur
rence of diffuse inflammation of the areolar tissue around the wound. 

&condary hemorrhage is a comparatively rare complication of lithotomy. 
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It is to be treated by the app1ication of ligatureR, if the source of hemor
rhage can be discovered, but if not, by the U8C of Rtypt ics and prc:;;sure, or 
by the_ actual cautcry. . . 

2. Wound of the Rectum is an annoyrng, but usually not a very senous, 
accident. If the wound be of small extent nnd low down, it will probably 
}1eal spontaneously, but, under other circumstancei;, may lead to the forma
tion of a recto-\•esical fistula, which must be remedied in the way described 
at page 847. 

3. Diffu.se Inflammation of the A1·eolar Tissue swTounding the Ned of lite 
Bladder and the Rectum may arise from h~filtration of 1trine, or from bruising 
of the part in the attempt to extract a large stone. Urinary infiltration, 
which is probably not ns often met with as was former ly supposed, arises from 
too free division of the prostate in the deep incision. It has been suggested 
that the occurrence of th is accident might be prevented by the use of the 
lithotomy-tube, but as the urine always flows out a longside of the tube as 
well as through it, it is evident that nothing can be gained in this way. The 
second condition which gives rise to diffuse areolar inflammation, bruising 
of the parts around the neck of' the bladder1 is due to rough manipulation 
and the endeavor to bring a large stone through an opening which is too 
small for the purpose. The remedy is not to hastily enlarge the incision, for 
this exposes to the risk of urinary infiltration, but to effect gradual dilata
tion by means of the finger aud by the lever-like action of the forceps, 
notching, if necessary, the opposite side of the prostate, crushing the stone, 
or even resorting to the rccto-vesical section (seep. 909). The occurrencc 
of diffuse inflammation of the a.reolar tissue is certainly predisposed to by 
the existence of renal disease, and by excessive loss of blood at the time of 
the operation. The treatment consists in the administration of nutritious 
food, with stimulants and tonics, and in makiag free iacisions to a llow the 
escape of pent-up fluids. Brodie in one case saved his patient by freely 
dividing all the tissues between the perinea! wound and the rectum. 

4. Other Complications may arise, such as sloughing of the wound, inffom
niation of the bladder or kidneys, peritonitis, erysi'pelas, pyamiia, or tetan.:uS, the 
treatment of which affections is to be conducted on the principles which 
gu ide the surgeon in their management when they occur under other cir· 
cumstances. 

Results of Lateral Lithotomy.-The results of lithotomy are unquestion
ably more influenced by the age and general condition of the patient, the 
size of the stone1 etc., than by the greater or less degree of skill with which 
the operation is executed; manual dexterity is, howe\·er, by no means to be 
despised, and lithotomy is justly declared by Sir Henry Thompson to be a 
"grand operation," and "one of the best practical tests of a good surgeon." 

The statistics of lithotomy have been investigated by numerous authors, 
and the general mortality-for .all ages and conditions-appears to be about 
one in seven or eight. The effect of' age in influencing the result of the 
operation is very marked; 377 operations on patients between 6 and 11 
years old gave, accord ing to Thompson, but 16 deaths, a mortality of but 
little over 4 per cent., while, on the other hand, 233 operations on patients 
between 59 and 70 gave 63 deaths, a mortality of over 2i per cent. In 
neither category were the cases in any way selected. That the :Jize and 
weight of the stone influence the result of the operation is seen from Crosse's 
tables, which show that the mortality of' cnses in which the stone weighed 
less than half an ounce was 8~ per cent., and of those in which it weighed 
more than half an ounce, 19~ per cent. But nothing influences so decidedly 
the results of lithotomy as the condition of the urinary organs; "it is" says 
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Brodie, 11 ori:ranic <fo•ca~e of the urinary organs, the kidneys, or hladcler, pr 
part.s connl'ttcd with them 1 that is to be especially apprehended, as increas
in~, tenfold, the hnzarcl of the operation. Of person in whom the "calculus 
k not of a large size, on whom the operation is performed, I will not say 
very well, but not very un;-;kilfully, and who are free from all organic dis
ea:;e, there are very few who do not recover i while of tho~e in whom organic 
di~en~e exist!', there are few who do not die." 

For the statistical re.suits of lateral Jithotomy, as compared with lithotrity, 
see page 900. 

BILATERAL LITIIOTOMY. 

au~1;:!s0b:~~~ i ~1~1 ;~:~: ~~~1~~.~~;~1~~~l~£.~·~sm~!~~~;eSYb~~l!~uJ;~:1~.~~/~;~ 
Fro.490. 

Dupuytren's/ilkofome~ackt,opened. 

and Prof. Brigg', of Nushville, and by Prof. Ilughes, of Keokuk. The 
first-named surgeon ii:; said to have performed it in 92 caf:.es, with only 8 
deaths. The ini-:trumcnts required are a staff, grooved in the median line, 
a scalpel, a double lithotome caclie (F ig. 496), modified by Dupuytren from 
the single lithotome of Frere Come (Fig. -195), which is stiJI u:::ed by French 
surgeons in t~1e lnteral operation, forceps, scoops, etc. The first incif:.ion is 

F10. 497. 

Bila1erallithotomy. 

made in a curve around the rectum, the extrem ity on each side reaching to 
a point midway between the anus and tuber isch ii, or a little nearel" the lat
ter, and the middJe of the incision passing from a hhlf to tl-ire~-quarters of 
an inch in front of' the anus; the wound is then deepened unttl the mem
branous portio11 of the urethra is exposed, when this is opened sufficiently 
to admit the beak of the lithotome, which is intl"oduced, closed, a long the 

68 
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groo\·e of the i-;taff inlo the blnddcr. The in~tnuncnt having touched the 
stone is turucd with i~ concavity 1lownward~, wht>n the :staff i8 withdrawn; 
the :s~rgeon now expands the bla(.lcs of the lithotomc to an extent prcviou:-;)y 
dctcnnincd, and regulated by means of a screw, :rnd diddl's both l?hcs of 
the pro::;tate from within outward:; by <lrawing the in!'lrumcnt out with the 
handle well deprc~::ed and exactly in the meJian line of t~e patient's body. 
The finger is then pa:":::cd. into tlrn bladde~, und upon tl11s th? forceps arc 
introduced, extraction bemg completed as m the lateral opernt1011. 

The theoretical adrantages of th is bperation are, that th~ wound being 
placed low, there is little or no risk of hemorrhage, the arteries of the bulb 
and the transver8e nnd superficial perineal arteries being all nhove the line 
of incision, and that the prostate is equally divided upon both sides, thus 
gi\'i ng a free opening into the bladder; in pract ice, however, the bilateral 
is not found to be nny more successful than the lateral method, which is, I 
thi11k, an easier operation. Gross has collected 514 cm~c:; of bilateral 
lithotomy, with -n fatal results, a mortality of about l in 12~. 

I ll;)tcnd of pm•hing in the lithotome along the groom of the staff, some 
operators take the latter instrument in their own hands as soon ns the beak 
of the Jithotome is lodged in its groo\·e, and, by deprcs:sing the handle with 
a quick rocking motion, bring both instruments together into the bladder; 
this manU'uvre I haYe seen skilfully executed by the late Pro1: Joseph Pan
coast, of thi.s city. 

PRE-RECT.\L Lrr110To:o.1Y. 

Thi~. which is a modification of the ordinary bilateral method, was intro
duced by Nt:laton, and con::;ists in making a careful di:-section in front of' 
the rectum, so as to open the urethra at the apex of the prostate, without 
coming in contact with the bulb; the remaining steps of the operation are 
the same as in Dupuytrcn's method. 

MEDlO-BILATER.\L LITTIOTOMY. 

This operation was introduced by Civiale, in 182!>, and was adopted in 
several instances by Rir Henry Thompson, who has, however, ~ince aban
doned it in favor of the lateral method. The :::ta ff being firmly held by an 

fi~~~~r~~;ea;;e:~;,~~~~~: ~~~~\tn~~\n1~~!1 1f ;;~~ fn11t~·~:1~~~~rl~~ ~:;~~ ~1:u{~~~~i~~1~1~ 
deepened so m; to open the membranous portion of the urethra without 
wounding the bulb; a &tmight double lithotomc is then lodged in the groove 
of' the staff and pushed on into the bladder, dividing both lob<>~ of the pros
tate as ~t ~s withd1:awn, ju:st as in Dupuytrcn's method . Hir w·m. li'crgus
~on has m11tatcd this plan, as regards the external wound at leust, by making 
a perinea) incision in the form of an inverted A· 

Civiale's seem~ to me on the whole better than Dupuytreu's operation
1 

h_ut neither presents any particular advantage over the lateral method i 
either may, howeyer, be properly resorted to in cases in which the stone i.s 
large, and in which hemorrhage is to be for any rcn:-on specially dreaded. 
l'rof. Brigg1'1 of Nashville1 has successfully eniployc<l the medio-bilatcral 
method in nine ca:-c~. 

l\[r:OUN LJTllO'l'Ol\IY. 

This is an old operation, formerly known as the 11.Afarian 11 (from l\forianus 
Sanctm1 Barolitanus, a surgeon of the sixteenth century), but revived with 
improvements by l\Innzouj, De Bo1·sa1 aud Hizzioli, and perfectccl by All::tr-
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ton, who"'e name it now generally bears. A staff grom·ed in the mC'di:rn line 
is firmly hrld again:->t the pubis by an a~:->istant, when the surgeon introduces 
hi,; left forl'f-ingtr with the palmar ;:;urface upwards into the rectum, pla('ing 
ib tip upon the ap<'x of the prostate; a straight bi:->toury, double-edged at 
the point, i:-< then enterecl with its principal cutting edge upward:-;, in the 
mC:'dinn line of the perineum, half' an inch in front of the anu81 and pushed 
steadily onwardi.. until it penetrates the mcmbranou:-. portion of the urethra 
and lodge~ in the groove of the !l-taffi the apex of the pro~tate is now notthed 
hy pu~hing the knife a few lines towards the bladder, and the urethra then 
:-li~htly divided nnd the external wound enlarged to about an inch and lL 

half: by cutting upwnrds a~ the knife is withdrawn. A ball-pointed probe 
is next pas~cd into the bladder, along the groove of the staff: which is then 
removed-the surgeon's finger following the probe and dilating the pro~tatic 
inci8ion in its coursl'; the forceps are then introduced, and the i-tone ex
trncted a~ in other operations. ln order to ns:si:;t the dilatation of the pros
tate, .A llarlon has RUf!gested the u~e of fluid pre!l-sure applied by means of' 
an .Amott's dilator, and Teale, Dolbcau, and other:5, have devised ml'tallic 
instruments for the ll-amc purpose; as pointed out, hO\\'C\'er, by both Erich
sen and Thornp:-:on, in!:itrumental is much lc~s safo than digital dilatation. 

Allarton 's operation has been vnriou~ly modified by other surgeon:-;, :\:"i bj 
Thomp~on, who exposes the staff by cutting from before backward~, and by 
Eri{'h:->cn, who employs a rectangular staff: pm::se~ a beaked director along 
the groovC' after making the incision (to open the way for the finger), and 
em•cts digital dilatation before withdrawing the !:!tan: as in the lateral oper
ation. 

The aclmntagc of the median over the lateral opC'ration is the diminished 
ri:;:.k of lu:morrlwge (though, according to Thompson and ('adgl', the gain in 
this rc~pl'ct h:ls been greatly exaggerated), an<l of urinrir.IJ ii~filtration. It..; 
di.~rulmnlagc is the limited amount of space "hich it affords for thC' extrac
tion of' the l:itonc. ] [cnce it..; application should , it ~eeml'l to me, be pmcti
cally limited to those cm;es among adults in which, thoug-h the i::tonC' il'l :5lllal l1 

lithotrity is inadrni~sible, nnd hemorrhnge parlinilarly to be foared. Jt is 
decided ly conl1'(1-indicated by the presence of a larg-e 8tonC', and by hyper
trophy of the prostate, which iutcrfCres with the manipul:1tion of' the fon:eps 
through the small opening afforded by the me<lian inci~iou. 

There i ~. howeYcr, another class of case~, in which the median operation 
often answers a ycry good purpose, and that i~ when it be<.·omes necessary 
to cut into the bladder to remove aforeign body (:-:ce p. 31'\;)J. 

Allarton has collected }:~!)cases of the median operation, with l!l death~1 
or a little oYer H per cent.; hiF: table:s arc, howe,·er, a<'Conlin~ to Poland, not 
\'Crv aceurate, ni:my known ca~c:-> of death after the median OJ)('rntion being 
unfecorded, and seCtion of the pro~tate ha,·ing been required in two of the 
author':5 own ca..o:C'S \\hich are reported as succc:-;:-:ful. The t':itatistic~ of the 
Norfolk and Xorwid1 Hospital, as collected by ~Ir. Cadge, give a much !cs..-; 
favorable picture, 90 ca:i-c:-:, at all nge.:5, haring gi\·en 16 deaths, a mortality 
of nearly 18 per cent. 

Dolbc.au l1as introduced a modification of the medinu method, which he 
calls perineul lillwtrity, nncl which consists in opening the .mcmbnt110U8 por
tion of the urethra, dilating the neck of the bladder, cru~hmg the stone, ~ncl 
removing the fragmcnls through the perinea! wm.~n<l, all nt ~ne operation. 
The principal ndvocnte of Dolbea.u's method 111 tl11;:; country is Dr. Gauley, 
of New York. 



OlG URINARY CALCULUS. 

~I1m10-L.\TERAL LrrnoTOMY. 

This operation, which was introduced by Buchanan, of G1at'gow, in 1847, 
has been already reforrccl to as a modification of the ordinary Jat~ral mc.thoc_I. 
It. is performed with a rectangular staff grooved upon lite left sule, which 1s 
fixed so that the angle co1Tcsp?nds to ~he apex of ~he prost:'\tc, und well 
prc:":;Ccl down so as to be rcacltly felt from the pcrrneum. ~he 01~crator, 
keeping his left forefinger in the rectum,_" cn.tcrs a. J_ong st~·a1g~1t b1st?ury 
oppo!->ite the anfrlC of the staff, and therefore 11umcdrntely m front of th.e 

~~1~1~:1 ~~c:1~~~5e~[g~n cl: :.~~~~!1 \~~~~~'1:}:1,1 ~:1~1~~~1~t~~\~~~ui·issi1~~~;1~>i ~~~~oh~~~i 
alon~ the groove as far ns to the stop at its extremity .. He thus e.nters the 
bladder at once, taking care to keep the blade parnllcJ with the horizontal or 
grooved portion of the staff throughout the whole of the thrust. Next he 
withdraws the bistoury slowly, but, as he docs so, cuts outward~ !uHl down
wards a distance rather more than equal to another breadth of lus blade [a 
quarter of an inch], and then directly downwards to the same extent, dcs:c:rib
inO', in this manner, a curved line equal to about one-fourth of a circle round 
th~ upper and left ::iide of the rectum ." This operat ion makes au external 
wound of about au inch and a quarter in length, and has, according to 
Thompson (from whose pages the preceding description is taken), been per
formed O\"et' 60 timcR, with results corresponding very closely to those ob
tained by Allarton's method. The name mecli.o-lltleral is a lso given by II. 
Lee to a somewhat similar operation devised by himself. 

These are the princjpal operations by which it is sought to remove a stone 
from the bladder by inci:-ion through the perineum, and from which the 
surgeon has to choose in ordinary cases. Each method has certain merits 
and demerits, and each may be properly adopted in particular circumstances. 
A~, however, the success of lithotomy depends, tu a considerable extent, 
upon the readine£s and skill with which the operation is performed, and as 
to acquire equal facility in each of these methods would require a wider ex
perience in stone cases than fi.1lls to the lot of mo8t surgeons, I wouJd strongly 
advise the general practitioner to famjJiarize himself with one procedu re 
(and the ordinary lateral method I consider decidedly the easiest and :-afost 
in the lilrge majority of instances), and, having acquired sufficient skill in 
its performance, to be content. It is doubtless desirable for the prOfo:i::ed 
1ithotomist, who counts his cases by scores or even by hundreds, to try every 
new plan that is suggested, and to publish his experience with it for the 
benefit of the whole profession; but there is no reason why the general prac
titioner, who, perhaps, sees but half a dozen cases in the whole of his career, 
8hould feel obliged to operate by three or four different methods. It will, 
on the contrary, I believe, be much better for his patients for him to be able 
to do one operation we11, than a larger number with doubt au<l hesitation. 

RECTO-YE.SIC.AI~ L!THOTOl\lY. 

This operation, which was devised by Sanson, aims to extrnct the stone 
by au incision through the rectum. A staff is held in the ordinary manner, 
and into its groove the surgeon thrusts the point of his knife (guarded by 
the left forefinger) through the prostate, from the rectal surface, cutting then 
upwards and outwnrds through the sphincter an i and perineum. The finger· 
nai l is then placed in the groove at the membmnous portion of the urethra, 
and the bladder opened by an incision from before backwards, joining the 
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original wound. Extraction is effected as in other operation~. ~fai,.;ounem·e 
ha .... modified thi~ procedure by making an incision through the rectum abot•e 
the Hphincter, which i.'i not di\•icled, the section of the prostate beina com
~lete<l with .a double lithotome. Chassaignac has performed recto~·esical 
lithotomy with the trra.'{eur .• 

Thi:-< opemtion, in addition to the risk of diffuse cellulitis and peritonitis 
~y which it is attended, exposes the patient to the po:o,,ibility of the forma
tion of a recto-ve:sical fi,.;tula; to meet this contingency, Prof. Bauer, who is 
the mo::;t prominent advocate of the method in this country, adju~ts the 
ed17cs of the w?u~Hl with metall ic sutures, with the Yiew of securing primary 
unio1_~, and a sumlar plan has been followed by Dr. Noye:::. 

Konig has collected 83 cases of this operation, which gave 56 cure$, 11 
recoveries with fistula, and 16 deaths. The operation is, in my ju<lgment, 
only to be recommended in ca~es of very la rge stone, in which extraction by 
the lateral incision has been found impracticable (sec p. !.HO). 

SUPRA-PUBIC LlTIJOTOJ'ilY . 

(The High Operation.) 

This operation, wh ich appears to have originated with Pierre Franco, in 
the latter part of the sixteenth century', and which was fir::;t performed in 
this country by the late Prof. 'V m. Gib.son, is de:,igned, as it:; name implies, 
to effect the extraction of a \•esical calculus through nn in<:i1'ion above the 
pubis, where the blad<ler is not covered by peritoneum. It may be per
formed as follows : The parts having been shaved, and the l'l'Ctum emptied 
by means of an enema, the patient is etherized, lying on hi::; back with the 
peh-i::; eleYated, so that the abdominal viscera may not pre· upon the 
bladder; th is organ is then folly injected (but not over-distended) with 
tepid water,1 and a well-curved sound 01· ~olicl cathethcr introduced, ~o that 
by depressing its handle between the patient's thighs, the beak of the instru
ment may become promiocnt in the supra-pubic region. An incision about 
three inches long is now made, exactly in the median line, and reachi ng at 
it:; lowest point to the upper margin of the pubic symphysi::;: the wound is 
cautiously deepened unti l the linca alba is reached, when this is opened nt the 
l owc~t part of the incision, and divided upwards with a probc-poiuted knife 
for 11. di~tancc of un inch und a half or two iuche::;, taking grent cure not to 
wound the peritoneum, by gently pushing it out of the way of the knife. The 
surg-eon now carefully cuts down upon the extremity of the ~ound, which is 
made to prqjcct iu the wound, and thus opens the bladder-the incL~ioo into 
thi:; organ, which should be held forward with tcnacula, beiug then enlarged 
by cuttin~ downwards towards it.:; neck (and therefore belo.w thC' symphysis) 
with n probe-pointed knife. One or two fingeri5 are next mtroduced ~o as 
to a..:ccrtain the position of the stone, which is extracted with forceps in a 
line conesponding t~ the oblique direction ~f th~ woun_d. Langenbuch ~d
viscs that the operation should be done ant1sept1cally Ill two stages, which 
sbould ha\'C an interval of five or more days between them. 

('iviale devised several special instrumCnts for U$e in this operation, the 
mo::;t important being the sonde d d~rd, a cath~ter with n styl~t which could 
be protruded from the concave surfa?e of tl~e 10strument, designed to make 
the opening into the bladder from without rnwanls. . 

The after-treatment is very simple; tbe patient should be kept 10 bed 

1 Petcrsen
1 

Gosselin_. nnd Bois ndvi~e that the ~ladder should be pu~hcd .nr"":nrds 
by introducing an lndrn.-rubber bag (air-pessary) into the rectum, and rnllatrng 1t. 
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with the limb~ drawn up so a~ to relax t he abdominal mu:rle5, the wo~mcl 
being allowed to hcnl by granulation1 under simple dres::o111g. A fle~1ble 
catheter may be in t roduced through the urethra and a llowed .to. rcmam, so 
as to prevent urinary accumu lation, but should be remo\•e<l 1f it produce 
any YC~ i cn l irritation. • 

Diffuse areolar inflammation may follow the operation, and is u~ually 
att ributed to the occurrence of urinary infiltration: it is probable, however, 
that , as in the case of the lateral metbOd, bruising of t!1e ed.gcs ?f.the ":ound 
in ext racting a large calculus is at least equally efficient JO g1y 111g rise to 
this complication. . 

The high operation lrns been recommended by some of its .advocate~ ~s n 
method of universal application, but is now generally and, 111 n~y op11110n, 
properly rcsrrvcd for cases in which the calculus is of' unusu~l size-more, 
for inst;111cr, than two or two and n half in ches in its lesser diameter-or in 
which the latcml or other perineal methods arc contra.-indicutccl by the ex
istence of pelvic deformity. The mortality after this operation is variously 
est imated by Belmas, Humphry, Gross, and Dulles, at from 22 to 30 per 
cent. Of;)(; terminated American cases, collected by the last-named writer, 
40 terminated succcp.:;ful ly and 16 proYed fatal, thus giving a death-rate of 
2 in 7. I t is to be remembered, however, that the supra-pubic, unlike the 
median, operation is habitually reserved for unfavorable cases. 

RECL'RRENT CA LCt:LUS. 

The recurrence of vesical calculus after an operation for its removal, may 
be due to the persistence of the causes which gave rise to the existence of 
the first stone, or to the imperfect removal of the stone, a. frag ment having 
been allowed to remain in the bladder. The descent of n renal ca lculus is 
comparatively seldom a cause of recurrent stone, which is more frequently 
due to the continued deposit of pho8phatic matte r in the bladder, as the 
result of cysti tis with an ammoniacal state of the urine. Fragments mny 
be left in the bladder after either lithotomy or lithotrity, but are more likely 
to form the nuclei of fresh calculous formntions after the latter than after 
the former operation, because in this the wound affords n free meuus of exit, 
by which any portions of stone that may be ch ipped off are readily washed 
out by the fl ow of urine. In the early days of lithot rity, recurrence was, 
indeed, a frequent event, and was not unreasonably considered n grave ob
j ection to that operatio11 ; it is satisfactory, therefore. to klllrn' that with 
larger experience, and with the aid of the improved forms of instrument 
now iu use, the probnbility of a relapse has been considerably diminished;~ 
moreover, as pointed out by Brodie, patients are willing to submit to a repe
tition of lithotrity, when they would refuse a second cutt ing 01>0ration. The 
treatment of rccurrentcalcu ltls consists in removing the stone by either lithot
rity or lithotomy, the choice of operation being made in accordance with 
the principles already la id down. If it be decided to cut a patient a second 
time, the incision may be made in the line of the cicatrix left by the first 
operation. 

1 13nms, of 'J'Ubingen, recommends the introduction of sutures, in hope of obtaining 
primary union. 

2 Of 3G cases submitted to lithotrity by Civ iale, in the year 1860, no Jes;; than 10 
were ca!leS of recurrent calculus, while of 20.J cases operated on by Tbompson 1 during 
six years ending in 1870, on ly 19 wer~ cases of recu l'rence. 
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URETTIRAL CALCL'l.CS. 

1-:"rethral calculi u~ually consist of i·enal or small vesical concretionf.l, 
~,-hich, heing too large for spontaneous evacuation, have become impacted 
m th~ urc~Jual canal i but calculous matter may occa:-ionally be primarily 
depo:01ted 111 the urethra, in cases of urinary obstruction frnm orµ;anic 8tric
turc, etc. The gymptom.~ of urethral calculu~ are difficult or painful micturi
tion, and in ~ume in~tantcs complete retention of' urine, followed, perhaps, 
by nkC'ration and urinary cxtrarnsation; the stone eau usually be felt 
through the structures of the penis, perineum, or rectum, and can p;enerally 
be touched with a ~ou nd introduced into the urethra. The treatment con
~b-ti:: in dfort!ng r('moval, either by gentle manipulation with the finger and 
thumb,_ pu~hmg the stone towards the mcatus, by the use of' narrow forceps,' 
ete., aR 111 the case of foreir.m bodies or of fragments impacted nfter lithotrity, 
or hy cutting- into the urethra and extracting the stone throug-h the inciRion. 
BcfOre rC!'orting to the last mode of treatment, the calculus should if possi
ble be puRhccl hac-k into the perinea! portion of the canal, as urethrotomy in 
the ~crotal portion is attended with risk of urinary infiltration, and in the 
penile portion with danA'CI" of the format ion of a fi:i.tula. The operation 
may be facilitated by introducing a full-sized staff as for ag the position of 
the caltulu!', the inri~ion being made directly upon the point of' the instru
ment. In some iugtanccs it may, perhaps, be thought better to pu8h the 
calculus back into the bladder, and then dispose of it by lithotrity. Io all 
cases of urethral calculu~, a careful exploration of the bladder should be 
made, to U!'Certain if ve:sical concretions be likewise present i if any be found, 
they may, if of suitable ~ize, be crushed i or, if the urethra. have already 
been opened in thr perineum, the incision may be readily extended so as to 
convert the operation into a median or into a. lateral lithotomy. 

PHOST.\.TTC CALCL"Ll'S. 

Calculous concret ions arc sometimes found in the prostate g land, resulting 
from the deposit of phosphatic matter upon t he inspissatcd secretion of the 
pa1-tj they mny be conveniently referred to in this pln.ce, though not st rictly 
hclonging to the category of urinnry calculi. Prost:ttic calculi usually con
si:;:t of about eighty-five parts of phosphate of lime, with fifteen parts of 
animal matter, and a. trace of carbonate of lime; hence ihey may be readily 
di:::.tinp:uishcd from the vesical calculi which occasionally lodge near and be
cvme imhc<kled in the prostate. Prosta.tic calcu li rarely attain a large size, 

~~~l~':1 f v r~~t~el1;g~'11~0~;~,,~ ·~:~c;,:;~~for1~r~~~~t:1~~y ~~ ~:~1;~u~o~:~~<l~~~~~<~ ~~~~~ 
be~, occupying the various cells and ducts of the gland, or several may 
become ag-grcg:ited into a single mass, through the gradual disappearance 
by ah~nrption of the intervening in tercellular sub:<tanre. The sympto11M are 
a sen!'atinn of weight nnd distension in the perineum, often attended hy a. 
flow of mucu~, and sometimes by retention of urine; the calculus can uRually 
he 'letected by exploration with a. sound, aided by die:ital examination 

~~·1i~~uf(1,~1~1~ 1~~{1c\1~~i.ca:~hf o~~:z~;~~~1 i~0fssi~~sr::~, ~J~:l1~~f~~<~Je~,o~-h~h ~~-~~~n~ 
perinenl incision ns in the operation of median lithotomy. 1f the ccmcre
tions nrc :-;mall and yery numerous, it may, perhaps, be better not to ~csort to 
operative intrrfcrrncc, hut to employ palliative measurc:s only, to relieve the 
irritation of the part. 

1 Dr. "\Yill , of Aberdeen, recommends a wire loop; the same plnn wns successfully 
employed sixt.y years 1\go in this country by Dr. Connnt. 
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TREAnIENT OF YESICAL C.\LCULL'S 1x 'VoMEY. 

The operations for the removal of stones from the female bladder are lith
ectasy, lithotrity, and lithotomy. 

Lithectasy, 1 or Dilatation of the Uretlira and .i.Yeck of the Bladder, i:S 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 gradually in
creasing sizes; or, which is much preferable, rapidly, by means of a two- or 
three-bladed dilator,~ or simple dressing forceps, introduced clo~ed, and then 

opened so as to dilate the part 
}'10. 498. upon withdrawal. The stone is 

extracted with ordinary lithot
olny forceps or with the scoop, as 
may be found most convenient. 
The operation shou ld be per
formed with the aid of anoosthe
sia. Bryant, who has ably in
vestigated the literature of the 
subject, finds that, in children, 
calculi one inch in diameter, 
and, in adults, calculi two inches 
in diameter, can be safely re
moved by rapid urethral dilata
tion, without any resulting in
continence of urine. 

Lithotrity is adapted for cases 
in wh ich the stone is too large 
to be removed by lithectasy, and 
yet in which the urinary organs 
are in a healthy condition. The 

~~~l~at~0t~h~:~~b1a~:d ~~~~~1~~:~ 
or with strong forceps; it is not 

Urethral dilator. necessary (as it is in the male) 
to reduce the calculus to powder, 

but is sufficient to break it into fragmcuts-the:::.e being then immediately 
extracted with lithotomy forceps through the urethra, which is rapidly dilated 
for the purpo:se. The patient should be in a state of' anresthei::ia, so that 
the whole operation may he complete<l at one sitting; injections of tepid 
water are required to immre the removal oi detritus. 

Lithotomy.-This may be performed in several ways. 
1. Urethral Lithotomy is often combinerl with lithectnsy; the operation 

consists in introduring a probe-pointed bistoury into the urethra, and in
cising the mucous membrane with or without the submucous tis..;;;ue, directly 
upwards as practised by Brodie, directly downwards as suggested by Chelius, 

1 This Mme was nppli~d by Dr. 'Villis to an operation which he proposed for stone 
in the nrnl<', and which consisted in opening the perinelll urethra. nod dilating the 
neck of the bladder; a procedure which bas been supplanted by the med it\n opera
tion MmodificclbyAllarton. 

2 An ingenious dilator nud speculum combined has been devised by Dr. A. W. 
Steio1 ofNewYork. 
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~?1~~~~t'~:~·cl~h~~ds~~t~"'~h~8s~~~~~~1·~ 8~~~1~;~ di~~~~~~~~\~~· ~r ~.~~~:a~~t i~o ab~ 
follm\'ed hy incontinence of urine, aud appears to me in e'·ery way inferior 
to the method hy Rimple rapid dilatation. 

2. r"9i1wl Lithotomy has been particularly commended by :\fnrion Rim<;;, 
Avcliug, Ernm('t, and Collins " rarren, and is probably the hc~t mode of 

~~~~i1~i:~th~~~ ~~~:s ~~~,~~!ii~~ \~~.c~.l~~!~s ~~d\~1~~;: :~1~c~~~1:~~:1c~~t~~:~;<~!11i; 
inferior to lithcctasy and lithotrity. The operation may be thus performed: 
A straight staff it:i introduced into the bladder and held by an assistant, so 

'Frn. 499. 

as to depre~s the vcsico-vaginal septum, the point of the instrument heiug 
fixed· by the surgeon's left forefinger introduced into the vag'inn. A sharp 
bistoury is then thrust through the septum into the groove of the staff1 just 
behind the urethrn 1 and the inci.::ion carried backwards for the space of 
about an inch and a half, taking care not to infringe upon the peritoneum; 
the :;tone is extntcted with forceps, and the edges of' the wound immedialely 
broug-ht together with sutures, the case being, in fact, treated as one of 
vesico-vaginal fistula. Simon, of' H eidelberg, recommend~ vaµ-inal cystotomy 
as a preliminary to calhelerization of the ureters in cases of suspected impac
tion of a. renal calculus, etc. 

3. The riiyh Opuation may be required in cases in which the calculus is 
too large to admit of vaginal lithotomy. The operative procedure is the 
same as in the male sex, but requires even more cnre not to wound the peri
toneum. Prof. Pal'ker has, according to Gross, pracfo:.cd supmpubic lithot
omy in the female on three occasions, and in each instance with n.succcssful 
result. 

4. J3u chanan, of Glasgow, has practised the lrilaal operation, cutting 
through the left nymphtt upon a grooved staff introduced into the urethra. 
'Valsham has col lected four cases of this operation in childrcn 1 all of which 
terminated favorably. 

ExTR.\-PEL\'IC VESIC.lL CALC'ULt:S. 

CalculuR is occasionally de,·elopcd in the protruded bladder, in ca5=CS of 
hernia of that organ, or cystocele. Prof. Gross has collected eight ca~t>s of 
thi:s dr~c:ription. The treatment consists in cutting down upon the hernia. 
(which has no peritoneal im·e::;tmeut), and extracting the calculus-a cathetel' 
bein~ krpt in the bladder during the healing of the wouu~ to prevent uri
nary infiltration. A calculus has been extracted by a Polish surgeon from 
a ch ild 's scrotum, whither it had made its way by ulce1:ation of the ~v.alls 
of the bladder. Dr. Vosburgh has removed a calculus from the umb1lical 

~~~<~~,h~r.i~:~~~~t~f ~~~~h:l ~i~i~~1~u~rh~1~~81b!:nh:~c;;3~:~·i~~c~r~fp~~~~a~:~sJ 
Amus:mt. 
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CIIAPTER XLV. 

DISEASES OF THE BLADDER A:-ID PH08TATE. 

I~ no department of surgery is it more nece!:lsary ~or lhe p~·aclitio1~er to 
be a good phyisiciun thnn in that which relates to ch~cascs of the urmary 
organ~ .. Ro immc<liot~ly c~nnected wit.h _ea.ch oth~r arc these organs, b~th 
:rnaton11cally and physiolog1cally, that it is u~poss1ble to trcatfa.tuo:.factonly 
even tho:'C affoctions which arc usually cons1dcrcd puL"Cly surgical, as, for 
instance, stone in the bladder, hypertrophy of the prostate, _or strictu.rc of 
the urethra, without an accurate knowledge of the whole suh.1cct of urmary 
pathology, and more particularly a practical acquaintance with the methods 
of examining the urine, both chemically and by the aid of' the microscope. 

It is the more necC'Stiary to make this statement because the limits of this 
volume will only admit a clesrriptiou of those diseases of the urinary organs 
which the 8urgeon is habihrnlly called upon to treat; and I must therefore 
refer the student, for information on the other topics mentioned, to works on 
the Practice of Medicine, and to treatises specially devoted to the subject 
of Urinary Disorders. 

MALFORMATIONS AND 1\fALPOS!TIONS OF TilE BLADDER. 

In some c:1ses the bladder has been totally absent, the ureters opening 
directly jnto the urethra, or into the rectum or vagina, while in other in· 
stances two or more bladders are said to have coexisted in the same subject, 
though, as justly remarked by Thompson, it is probable that i11 most of these 
cases the condition has not been congenital, but rather one of oxtrcme sac· 
culation, the result of disease. Another explanation, suggested by Dcmnn
dre, who has himself observed a case of so-called usupernumerary bladder," 
is that the abnormal pouch may be simply a dilated urachus. 

Extroversion or Exstrophy of the Bladder is by far the most common 
congenilnl defect of this viscus, and is met with sufficiently often to make 
its treatment a 8ubject of considerable importance. This deformity, which 
is much commoner in lhe male than in the female i::;ex, and which appears 
to be due to an arre:st of development during fcetal lifo, consbts in an ab
sence of the anterior wall of the bladder, with a corrc:;pon<ling deficiency of 
the lower part of the abdominal parietes, and usually of the pubic sym
physis. The penis in the male is epispadiac and shortened, and the clitoris, 
in the female, is split into two portions corresponding to the nymphre, the 
anterior com mi sure of the vu ha being wan ling, and the bladder and urethra 
thus opeuing between the labia and directly into or immediately above the 
vagina; the uterus is commonly well formed, and in one of my cases the 
vaginal orifice was normally closed with a hymen. The anus is placed in 
front of its usual position, and, in the male, the scrotum not unfrequently 
contains a hernia on one or both sides. The Tccti abdominis muscles are 
separated at their lower part, passing obliquely outwards to their insertions 
into the pubic bones, and in many, but by no means in all, cases the separa
tion is continued upwards almost to their costal attachments, in which case 
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~::~:1~ i~ 1~:~~g~:~!l~~>u;11!h1~1!~~e~t~~.~etween the recti being filled with a fibrou8 

The rtppermrnc1•1< in a ca."'C of cxstrophy of the bhtdder are quite chnractcr
i:-itic. The pn:-;t<•rior wall of the bladder (covered, of eom-se, with mucous 
meml~ranc) is pu!Oh.Nl forward by the abdominal vi::;cera which arc behind it, 
and form8 a prommcnt hut reducible tumor in the situation of the pubes. 
The mucomi !-iurface, which i:' red, papillated, and va:-:c:ular, i:; continuou::; at 
i~s pc1_-i1!hcry with the ahdominal wall:::., the line of junction having a thin 
c·1catricrnl appen.rance. At the lower part of the proj()cting vesical surface, 
the uretrr1'1 can be seen, giv ing exit to the urine by drops, or ~omctimes in a 
i::trl'am . The cxpo:-.ed mucous membrane, which is constantly irritated by 
the contact ~if the patient's garments, become~ inflamed, and bleeds \\hen 
touchcd 1 while the groinfl, thighs, alld buttocks arc excoriated from urine 
flowin g ovcl' them. 

In addition to the physical distre~s thus occa~i oned, the patient has the 
nnnoyancc <Jf knmdng that he is defbrmed in a part which few arc so philo
::ophical a~ to consider of no importance in their own pcr:-;orni, and is bc~idcs 
rendered, by the cont inual dribbling of urine, an object of rli~gust to himF;c!f 
as well a~ to otheri:. Otherwise the deformity does not partiC'uhnly interfere 
with the general healt h, and is by no means incompatible with a lon iT life; 
though in a remarkable ca!-'C related by Dr. J. A. ~[a::;tcr~nn, of "~aferloo, 
"'isconi::in, the extroverted posterior wall of the bladder formed the bac of 
a hernia, which, by prcs:o;urc on the ureters, Jed to dilatation of those organ8, 
and ultimately lo renal discal'lc, which proved fatal. In the female the rc
produ<'tive function is not impaired, and instances arc on record in which 
women with extroverted bladders hnve borne children; but in the male sex 
the accompanying deformity of the genital organs is so great as to render 
procreation impo~biblc. 

Treatment.-Unti1 within a few ~vea rs, this malfornrntion was thought to 
be beyond the reach of surgical aid, aud the utmost that was at.tempted for 
patients thus aflCcted, was to supply a mechanical apparatus to shield and 
protect the expo~cd bladder from injury, and to convey the urine into a 
8U itable receptacle; but the apparatus wa8 necc~:::arily cumbrous and irk-
80111eot nnd fulfilled its design in, at best, a. very u11rmtisf:tctory manner. 
" 'ithin n fow year::!, endeavors hasc been made to remedy, or at least to al
Jc,·iacc, by operative intedi:!rence, the condition of patients ufHicted with 
ex!::trophy of the bladder, and in rnany in~tauces with very grntifyi ng ~uc
ces::;. The operation:o; which have been devised for the purpo~e may be di
vided into two categories, viz., 1, those which aim to divert the coun•c of 
the rennl secretion into another channel, and, 2, tho.:::e the object of which 
is merely to cover in the exposed bladder by a plai"tic operation, nnd thus 
render po&iiblc the adaptation of a conYcnient rcceptnde for the urioe. To 
the fir:->t cntcgory belong the operations of Simon, Holmes, T. Hmith, Hon
nenburg, :rnd Levis, of this city, and to the_ second the plastic procedures of 
Ridrnrcl, Panconst, Ayre::;, Holmes, " rood, Bigelow, and othcrF;. 

1. Mr. ~imon, of ~t. Thomas's Ilospital, in the case of a boy of 13, estab· 
lishccl, by an iugcnious procedure, fistulous communications between the 
ureters tind rectum, with the hope that, the flow of urine being clh·ertcd, the 
exposed mucous surface of the bladder would assume the character of ~kin. 
The operation was, from the first, only partially succe:-i:sfu l, and the pntient 

as 1a~~~~~~d,1 ::e1~~~~'i;a~~s b-~~~n~~ :er~~!i~~:us;~fi:~~~~l r~~~~i~t~~~~~; ~;;1~0~:~!?:,~ 
of thebluddcr. 'l'hcpenisnnd urethra were normul, and the posterior wnll of the 
bladder protrudC'd through nn openin ,g- in the abdominul parietes 1 hulf an inch wide, 
and an inch nbove the pubis (Bost. J\Ied. and Sm·g. Joum. 1 J.l"'eb. 11_, 1875). A some
what. similur case has ulso been successfully operntcd on by Prof. ll1gclow. 
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die<l about a yenr afterwards from cli~ease of the ureters and kidnrys, which apparently wits set up by the irritation caused by the operat ion itself: In other caf;c:-; in which similar procedures were undertaken, by Lio.Yd .a~d Atlwl John.:stone1 the patients diC'd within a few days .fro1"11:acute periton1t1s; but somewhat more succe:;sful efforts in the same d1rcct1011 ha\'C been re· 
ccntly made by Sydney Jones. Ur:.-cmic poisoning proved fo.~al in a ~a:-~ in which T. Smith turned the ureters into the colon. Dr. Levis, of this city, in two cases establi~hcd a communication between the bladd("r and perineum, and then covered in the former organ by a plastic operation, which, howe~·er, terminated fatnlly in each instance. Holmes has suggested a plan of eAecting the desired "object, by applying in the bladder and rectum the two bmnches of a pair of screw-forceps (with a plate broad enough to extend from one ureter to the other), which, acting like Dupuytrcn's enterotome, should e:stablish the neees:"ary communication between the organs without risk of perforating the peritoneal cavity. Ronnenburg attached the ureters to the dorsal groove of the penis, and then dissected away the bladder-an operation of which I confess that I do not see the advantage, as it would necct>:::arily permit the urine sti ll to dribble constantly as before. 

2. PlruJlic Operntions, varying more or less in their details, l_1ave been e_mployed for the relief of extroverted bladder, and in many mstances \nth 
very gratifying results. 

(1.) Richard, modifying Nelaton's opemtion for epispad ias, operated, in 18;):3, by di.::<secting a broad flap from below the umbilicus, turning it with its skin surface towards the bladder, and covering it in with a bridge of skin taken from the front of the scrotum. This operation, though most ingeniously planned, unfortunately induced peritonitis, which proved fatal. Le Fort bas recently modified Richard's operation by taking the covering flap from the enlarged prepuce instead of from the scrotum. 
(2.) To Prof. Joseph Pancoast, of this city, belong:; the honor of having, in 18.)8, performed the first successful plastic operation for exstrophy of the bladder. His method consisted in taking flaps from the groins, inverting them OYCr the protru<led organ, and attaching them together in the median line, thus leaving a broad grnnulating surface which slowly eicatrized. The patient rcco\'Cl'cd from the operation, but died some months later from another affection. 
(3.) In the same year Dr. Ayres, of Brooklyn, N. Y., operated on a w.oman (who had previously gi,·en birth to a c.hild) by turning dowo an umbilical flap-as had been done by Richard-covering it in by simply dissecting up the skin of the abdominal walls on either 8ide, and bringing together the tissues thus loosened in the median line. The operation wa:; perfectly suceessfol. 
( {) ~[r. Holmes, who has operated in a number of cases, employs two flap:-, one from the groin , wJ-iieh is inverted, with its cutaneous surface towards the bladder, and the other taken from the opposite side of the scrotum and slid over to cover in the first. This plan was also followed by J. 'Vood, in some of his earlier cases. 
(5.) The late Dr. :;)faury, of this city, in three cases adopted Roux's method, taking a saddle-shaped flap, attached at both ends, from the scrotum, and inverting it bridge-like o\·er the bladder-leaving the raw surface of the flap to heal by granulation and cicatri zation. In one cnse the operation failed, but in the other two forni:;;he<l a. good result, and in each of these Dr. l\raury succeeded (as did Pancoast) in effecting the cure of a. hernia by 

the contr~tction which accompanied the healing process. 
(6.) Thiersch, of Leipsic, and Sir W. MacCormac employ lateral flaps which are allowed to remain attached at·both ends for several wcek.s, until 
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they hC'rome thick and \'ascular, and are then laid acrof:~ the bladder with 
their granulating !'urfaces towards the mucous membrane. 

1 

(7._) :Mr. B_arkei:. of )[elbour~ie, has successfully operated in a young girl, 
by. ~imply d1~ . .;ect111g up the mtegument on either side of the bladder, 
~rnttin~ _the flap . ..; thus formed with deep and super6cial sutures, and reliev
ing ten:::10u by mNms of lateral incisions. 

(8.) ~rof: IL ,J, llig-clow, of Boston, instead of endeavoring to restore 
the canty of the bladder, :-imply di~sects off the mucous membrane as low 
as the l~·vel of ~he_ ureters, and covers the raw surface with flaps taken from 
the grorns. A 8lllll1ar operation has also been practitied by Foul is, of Glasgow. 

FIG. 500. 

) a~.'' 
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1 

F10. 501. FIG.502. 
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Plastic operation for e:c.trover"!ion of the bladder. (From a patient in the Children's Hospital.) 

(V.) Prof. Wood, of King's College, London, bas operated in a large 
number of rn~cs, and has latterly employed a method which is now u~ually 
known by hio name, and to which I have resorted in three cnses, from one 
of which the annexed illustrations arc taken. Three flaps nre n~ed, one 
taken from the umbilical region and i1wertcd over the bladder, as in Rich
ard'i:!i aud Ayrc81S method!:!, and the others, one from ea<:h groin, united in the 
median line over the fir:;;t1 which they cover iu. The great advantage of 
the inverted umbilical f-lap is that it effectually prevents the escape of urine 
in an upward direction, while the groin flaps cover in the raw surface of 
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the oth<'r without undue tcn:-don 1 nncl, h~wing hron<l ha~e . ..:: , arc in no clan~cr 
of slough ing. In the ca~c of :t male ~ubject, a roof may he formed for the 
urethra, nt a. :-ub:-cqucnt opemtion, by invcrtin~ flap:-1 from the llC\\:ly
formed cover ing of the bl:ulllcr, and from the side~ of the pcni:::, aclju!-'trng 
over them n brid~e-likc Hap from the scrotum, as in Nelaton't1 and Hichard':5 
i1rocedurc..~. In two of the three case:5 in which I have operntcd, the re:-ou lt 
wa~ quite ~at i :sfoctory, but in the third, thoug-h n fir:;t operat ion was succe:;.s
ful, a sccoml terminated fatally, from shock, in a littl e over twelve hour:3. 

Ca.ies of Plastic Operation for Extroversion of the Blrulda. 

Opcr:i.tor. 

Agnew, .. 
Annnndale, . 
Ashhurst1 
Ayres, 
Bnrker, . 
Bi~elow,. 
Hillroth, 
Brie;ham, 
Durham,. 
Forbe.~, 
Hodge.", 
llolme~, 
Johnston, 
J ones,. 
King,. 
L e.Fort, 
Levis, .. 
11.fncCormBc, 
)laii;onneuve, 
)larsh, 
:Maury, 
:n ea rs1 

l\lichel, 
PaneoBst, 
l'arker, 1 • 

mchrl.T'd,. 
lfoggi, 
Sloan,. 
t-5mith, 
'l'hier:;ch, 
·wilkinl'I,. 
" "ood,1 

Aggregate, 
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3 
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1 
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1 
1 
1 
1 
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2 
6 
l 

16 

I 
I 
3 
I 
I 
1 
I 

1 
1 

'3' 

·2· 

~ 
G 
l 

l ~ 
;) 

··i 

12 

By this opcmtion the patient is placed in a Ycry comfortable con<litirm; 

~~:~0;;~~~1i~e1~1t~1 ~~~~:;:i 1~~' ,~·~a~· ~c!;~:~;t,,~~:~~:{n~l~~c~:~l~·~~;:c ~~~~~1tii;~\1.c;~n1~~1~,1~:~~~~ 
hut the bin.elder is effectually protected from irritation , and excoriation i:; 
readily prcve11ted. The principal points r equiring attention in the aflcr
trcntmcnt , are to prevent tension on the flaps and enr·ournge the contraction 
of the granulating surfaces by the position of the patient, who should be 

1 l\lr. Parker and )Ir. " 'ood have operated on other cnses, the re~ ults of which I 
do not know. 
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placed in an a lmo.:-;t 5itting posture, with the knees flexed o\·er pillow::::. In 
an adult, trouble may be cau:i.ed by the growth of the pudenda I hai1'8, if' the 
renr:::Nl flap:-; embrace any portion of skin nrtturally thu~ coverefl, and it 

f~.i~!et;~~ 1:,:~~it~~1~'·~~~-[~1!~~:i11s~1\1.f:c~0 s~~~f' ~~,!;~~:~~~t~~v:~~~~~~~1~tl~l~:~1~;~~~~ 
and hecomc a~;-;imilatcd in nature to mucous membrane. Injection:; of dilute 
acctic or nitric acid may ahso be ret1uired, to relieve ve~ical catarrh and t 

prevent the deposit of pho:-phatcs. The stittiRtics of the:i.e plastic operations 
are quite m; favorable as could be expected, 71 terminated ea~cs to wbieh I 
have references, having "iven 5J recoveries,-± failures, and but 12 deaths. 

Malp~sitions.-Under thi::5 head may be included two affections, one of 
which, lfernia o.f the bladder, or Oystocele, has already been referred to, the 
other being Inver.~ion o.f the bladder, which is extremely rare, and which is 
almost exc\ul'livcly met with in female children. 

lnver.~ion of the bladdet consists in a protrusion or in vagination of the 
bladder through the urethra, where it appears in the form of n. red vnsculnr 
tumor i this, in one of the few cases of the affoction 011 record,1 was mi~· 
taken for n. new growth, and preparations had been actually made to re· 
move it by ligation, when the discovery of the orifice of a ureter fortunately 
prevented the consummation of the operation. The protruding organ is 
readily reducccJ hy manual pressure, but is apt to re·desccncl when the 
pre::.,ure is remo\·ed 1 when incontinence of urine nccc,.:sarily remain:-:. To 
remedy thi~, Dr. John Lowe, of Lynn, made repeated uppliratioo:;; of the 
actual cautery to the urethra, keeping the bladder in place by means of a 
eatheter with a bulbous extremity; he thus induced sufllcient contraction 
to prevent any protrui:.ion \rhatC\·er, and to diminish, though not entirely to 
remon, the incontinence. The same object might, in F-ome ca:-:<.'~, be accom· 
pli.:-hed by means of a plastic operation. The aclmi ni:-;tration of nux vomica. 
was of ~en·icc in n case recorded by Dr. Yance, while Dr. Lanp;worthy de· 
rived advantage from the use of ga llic acid appl ied ns a suppo~itory to the 
urethra. Rccumhcncy alone effected a cure in a case under the care of 
,V. L. Hichanlsou. 

CYwrrTJS. 

C'rstitis, or Injlmnmalion of the Bladder, may be arute or chronic, and in 
the ia.tter case ma.y or may not be accompanied with ve.~ical catrm·h. 

Acute Cystitis.-The scat of infbmmation i~ the mucous lining of the 
bladder, e~pecially the part around the neck of the organ . Jn ~ome cnse:::, 
howercr, the sub1lrncous and muscular coats nre also im·olvccl, and the in
flammation may e\·en spread to the adjacent laye1: ?f peritoneum. The 
n:-ical murous membrane is found after d~ath to he lllJCCted or deeply con
gc:-tet!, and sometimes, if the inftammntion hn,·e been long continued, of a. 
:"late·colore<l or chocolnte hue. Occnsionallr, ::hrcd:-; or patches of l)·mph 
are formed, and in rare iustances a. complete east of the interior of the 
organ lrns been thus produced. Ulceration and gangrene mny be met with 
in the wor::;t ca:-:c~. 

Ow.~e.-l.-..c\cutc cy:-;titi~ may result from yarious forms of injury, from the 
irritation produced hy a calculus or foreign body, from th_e action of certain 
medicines, such as cantharides or some of the mineral poisons, from the mm 

1 Mr. Croft, in 1871, could find but three cases on record besid('!! that observed by 
himelfj the reporters of these were respectively Dr. Murphy, :l[r. Crosse, and Dr. 
Lowe. 
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of irritating injections, from acidity of the urinary se~retio~, from the exten
!!ion of inflammation from neighboring parts (c~pec~ally fi:om th~ ~1ret!1ra, 
as in cases of gonorrhrea), from an exacerbation of chrome cyst1t1~, from 
exposure to cold, from gout, etc. . . 

iSymploms.-'fhere is pain over and ?ehmd the pu_be~, and m the sacral 
region, perineum, and thighs, attended 10 bad call-CS with tendcrue::s on pres-

' sure, and increased by rectal exploration anc! by. tl.1e u~ of the c~th~ter. 
The dc::;ire to urinate is almost constant and irres1st1ble, the act of n11ctu
rition itself being intensely painfol and often accompanied with gr~at 
tene:-mus. In mild cases, such as ordinarily follow,gonorrho..•:\, and in which 
the inflammation is usually limited to the neck of the bladder, the urine is 
cloudy and contains a certain qmmtity of mucus and pus, but in severe 
case~ 'it is tinged with blood, and soon becomes decidedly purulent, contain
ing aJso shreds of partia.lly organized lymph or false membrane. In these 
ca::;es there is also a great deal of constitutional disturbance (which i:s almost 
absent in the milder forms of' the affection), the patient soon falling into a 
typhoid condition, often attended with deliri1;1m i death may c~suc, usually 
in the cour:ae of the second week. In the nnlclcr cases rcsolut10n occurs
when recovery may be complete-though, in many in.stances, the inflamma
tion subsides into a chronic state. 

Tnmtment.-The patient must be kept in bed. A few leeches may be ap
plied to the hypogastrium or perineum, and followed by hot poultices or 
fomentations. The bowels must be kept in a soluble condition, and pain 
and \'Csical irritation relie,·ed by the m~e of hyoscyamus and opium, given 
by the mouth, or in the form of suppository. Enema.ta of atl'opia. are re
commended by Dr. Semple, of Virginia. Hot hip-baths may be nclminis
tercd during the acute stage, and the patient should drink moderately of 
flaxseed tea, or other demulcent, medicated with a small quantity of citrate 
of potm•sium. "'hen the inflammation begins to subside, buchu or copaiba 
may be cautiously administered. The diet should in ordinary cases be mild 
and unirritating; but if typhoid symptoms appear1 free stimulation must 
be resorted to. If retention of urine occur, catheterizatiou with a flexible 
iustrument must be cautiously practised, and if symptoms of nephritis be 
manifested, wet or dry cups should be applied over the kidneys, and followed 
by mustard poultices or turpentine stupes. 

Chronic Cystitis may result from the same causes as those which produce 
the acute form of the affection (which indeed it often succeeds), from atony 
or paralysis of the bladder, or from any obstruction to the free evacuation 
of its contents-both of these conditions causing accumulation and partial 
decompo!-ition of the urine, which then becomes very irritating to the vesical 
.nucous membrane-or from tumors or other structural di!:ieases of the 
bladder itself or of neighboring organs1 as the rectum, uterus, or vaginn. 

1. Simple Chronic Cystitis, the form of the affection which is unattended 
with vesical catarrh, is the pathological condition which is present in most 
of the cases commonly called "irritability of the bladdcr"-a term which 
is not very well chosen, as it refers to a mere symptom. Microscopic ex
amination of the urine, in cases of simple chronic cy::;titis, will a] ways detect 
the presence of pus, and this, with increased frequency of micturition, and 
slight augmentation of the amount of' vesical mucus, nre the evidences by 
which the surgeon may recognize the existence of the disease. The treatment 
is the same as for the mildest cases of acute cystitis, the inflammation in 
many instances subsid ing under the influence of rest alone. 
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2. Chronic Cystitis with Vesical Catarrh is chllractcrizccl by the deposi
tion fron~ the urine of n ropy, tcnncious, muco-purulent ~ub:otnnce, usually 
of a grayi:-h-whitc color, and of alkaline reaction. This is often mixed with 
pho:-:.phate~, the urine it:-:elf being ammoniacal and extremely offonsi\•e. 
The bl.adder he?omes thickened, roughened, and so!netimes ~acculatecl; 
ukcration ::iomet1mcs occurs; and the case may termmatc fatally by the 
pntient falling into a typhoid or urremic condition, to which Hoscr giv~ the 
name of ammona:mia. This form of cystitis i:s particularly apt to ::;upervene 
in ca~cs of vc~icnl paraly:-:is from injury of the spine (se·e p. 3:13). In the 
lte_fdmcnt of this c01.1Clition, topical remedies are of the highest importance; 
urmary accumulat1011 should be 
prCYCntcd hy lhe cautious use of F'10. 503. 
the catheter, . or, as suggested by 
McGuire, of' Virginia., by the em
ployment of a clclicate Iicxible 
tube, which may be left in situ; 
an<l gl'ent benefit may often be de
ri\·ed from washing out the bladder, 
by injecting at fi1~t warm water 
mcl'cly, and sub~cquently, if this 
be well borne, mild af-1.tringent or 
sedative lotions i the hcst, accord
ing lo Thompson, are those con
taining acetate of lead (gr. ss to 
f.~iv), nitrate of' ~ilvcr (gr. ss to 
f5iv),1 dilute nitric acid (ntx to 
f5iv), carbolic acid (ntij to f5iv), 
or borax (Roda:: bomtis gr. Yiij-xxx, 
glycerin::c f3ij, aqme f5iv). Jn 
order to prevent ammoniacal de· 
compo:::.ition of the urine, Dubreuil 
rccommcncls injections of a weak 
solution of silita.te of sodium (gr. 
iij-iv to f5j) i Clemens, of Frank
fort, and Purdon, of Belfast, fre
quent injections of healthy 'llrine; 
and Erichsen and Nunn, injections 
of quinia (gr. j-f3j). Sn.licylic acid Keyes's apparatus for washing OUI the bladder. 
and permanganate of potassium are 
favorahly spoken of by ~chUller. Yesical injections ar<' mOl"it C'OnYeniently 
made by mrani' of' an India-rubber bottle with :1 nozzle, and an ordinary 
ela:"tic catheter; not more than three or four Ouidountcs should be U:"ed on 
each occ:a:--ion, the injected liquid being kept in the bladder ihr n. few min
uk."', and then allowed to flow off. \Vhen the patient him~elf applies the 
injection, Keye~ recommends an ordinary fountain syringe prodded with a 
two-wn.v i:-topcock, the injected liquid thus entering the bladder by simple 

;1~~'.;~t~h~cz~::~~~l~fc~1\~~ ~~~i~ich~u~1~1~\}~~), ~:f 'B1~r~i::·~~!,~:~;1~ 1 ~li~~e~~~~ 
with the ~cnthetcr altogether, simply introducing the pipe of the instrument 
into the mouth of the urethra. llarrision, of Liverpool, has devb;;ed an in
gen ious in:.:trumcnt for introducing medicated pessatie,~ into the bladder. 

Counter-irritation to the supra-pubic region is often of serv ice, and pain 
may he relieved by the use of anodyne suppositories. A bellndonna. plaster 

1 T. G. Richnrdson employs a much stronger solution 1 viz. 1 gr. xx-xxx to f;3j. 
69 
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over tl;c pubc8 may be used for the same purpose. Hot hip-baths will often 
be found useful. 

A large number of internnl remedies have been employed in this aflCcti?n 1 

=~:~ i~on~~~~e~d cb~!:i~c~,o:~e~a~~s~~~l~~~;n u~~~!~l;if:I ~~1~~~·~.er, ~N:~~: ~:t_:~~ 
arc probably mo:st deserving of mention are buchu, u\·n. urs1, pare1ra, mat1co, 
chimaphihl, triticum repena, senega, copaiba, and cubebs. Dr. Garnett 
recommcncl:S a decoction of the broom-com 5-eed or Sorghum vulgnre. Alka
lic~, especially the liquor potassm, in combination with the tincture of hyos
cyamus, may be tried if there be much vesical irritation, hut must be watched, 
Jest they inl'rcmse the tendency to phosphatic deposit. Chlorate of potassium 
is recommended by EdlefSen, and bas proved quite e.ritisfn.ctory in several 
cases in which l have employed it. The mineral acids may he useful on 
account of' their tonic properties. 'Yhen the urine is ammonia.cal, benzoic 
acid is high ly recommended by Gossel in. 8kcne employs a combination of 
bcnzoic acid, bi borate of sodium, and infosion of buchu. An exclusi\•C milk 
diet is aclvi~cd by Dr. George Johnson, of London, and Dr. ' Vcir Mitchell, of 
this city. It is :-:carcely necessary to add that if the condition of the bladder 
depend upon any removable cause, such ::us vc~ical calculus or urethral 
io;trirturc, this mmsL be attended to before the cystitis can be cured. In the 
cnse of a fomale, dilatation of the ·uretlu·a may be employed as recommended 
by Papin, of' Rt. Louis, Howe, of New York, Teale, Duncan, Heath, and 
IIewetson, and in either sex, recourse may be had, as a last resort,' to cyst· 
otomy, the bla<lcler in the case of a male being opened from the perineum, as 
in lithotomy, and in the case of a female from the vagina. i the operation, 
which is !:mid to ham been originally sugge:sted by Blizard, was strongly 
recommended by Guthrie, and has been advantageously employed in the 
male by several surgeon~, including Syme, Fergusson, \\'"illard Parker, Bick· 
er:steth, Parona, Bryant, Holmes, Teevan, Post, Hamilton, of Liverpool, 
Powel l, of Chicago, and Battey, of Georgia, and in the fema le by Emmet, 
Sims, Bozeman, 8imon, Hegar, C. C. Lee, and others. ' V cir has collected 
47 cases of cystotomy for cystitis in the male; 23 patients wet·c cured by 
the opcratiou, 7 relieved, 4 uot benefited, while 13 dicd-10 of these, how
ever, from advanced disease of the kiducys. 

STRUCTURl\L DISEASF.S 01<~ 1'IlB Bi.ADDER. 

Sacculated ~ladder.-Obstructiou to the flow of urine, as from enlarged 
pro:state 01· str icture, leads to hypertrophy of the rnu~cular walls of the 
bladder, and gives its inner surface a roughened and fasciculated appear
ance . . As a result of the .violent contractions of the organ in the effort to 
expel 1b; contents, the ves1cal mucous membrane and submucous ti~ue pro· 
trude between ~he interlacing bundles of muscular fibre, ancl form sacs or 
pouches, somct11nes of very.large size, in which the urine accumulates and 
undergoes decomposition, giving rise to cystitis, and often leading to the 
form_ation of phosp~rntic c~lculi. The treatment should be directed to pre
ventmg accurnulat10n, which may most conveniently be done by the use 
;r ~ss)l.astic catheter, aided by the siphon arrangement of Prof. Dittel (see 

. Tumors of the Bladder.-Various forms of morbid g rowth are met with 
lll the b l a~cler-as the fibrous, fibro-eeltular, and fibro-musculctr, constituting 
the polypo1d tumor!:! met with in this organ, the papillary or villous, closely 

1 Prof. Agnew suggests that the ureters might be separated from the bladder, and 
wade to empty on the surface, in the groin or loin. 
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rc~C'mbling in :-tructure the chorion 1 Ycry yasculrtr, and sometimes, tl10ugh 
by n1J nH.~ans nlways, of a cancerous nature (::;ce pages 48H and .502), the 
rnrfphrtloid, the Rtirrlwu.'f (mmally ::iecondary to scirrhus oftl1e rcctum),aud 
the epillv,limnutou.~ . Dermoirl cy:~ts have ail:io been found to communicate 
wit~, if not.to originate in, the 
vc:-1ral cav ity. Any of the:<e F10 504. 
tumors may become ·incrusted 
with pho~phatic matter, nnd 
thus simu late calcu lus; but 
the diagno~is can u~trnlly be 
made by careful sounding. 
Hemorrhage uttcmh1 both the 
villous and the malignant 
growths-in cascH of the for
mer kind being of the charac
ter of capillary oozing, and in 

~~~~~~o~f~t~;;tJ !:~1t~1\ ?,~c~~~·~:~~ 
erablc quauliticR at a time. 
The frerdmenl, in the large 
majority of in~tancef.;, mu:.;t be 
merely palliath·e, consisting 
chiefly in the free adminh•tra-

~~~~~s~fif n1~~~~~~::;.)~~·ith~~~~~: 
gent injections may be tr ied Polypoid ,.Cl>ical mmors. (CmALE.) 
in the cMes of villous tumor, 
but l"hould not be repeated if they produce VC!:i ical irritation. Polypoid, 
and even sc . ..;,..;jJe, growths may be removed from the female bladder by the 
ligature, tcrasrur, or scoop, the urethra being dilated for the purpose; or , as 
has been done by Norton, through a vaginal incbion. ,V. F . Atlee has sue- · 
ces:-:fully removed n. fungous growth by dilating the urethra and scraping 
away the neoplasm with his nail. It may occasionally be possible to remove a 
vesical polypus in the male by avulsion with n, lithotrite, as was done in one 
instance by Civiale. Humphry has SUC<'C:s:Sful ly removed a fibroma by 
l:itcral cystotomy, and Billroth a fl bro-muscular tumor (myonw) by incision 
above the pubis as in the high operat ion for stone, but a s imilar operation, 
performed by \T olkmann on a man aged .54, ended fatally on the fourth 
clay. Kocher and Davies-Colley have succe:s~fully removed t•illous tumor:-: 
from the bladder by opening the organ from the perineum and i;:craping 
a.way the morbid growth with a. sharp scoop, and a successful operation for 
villous tumor, by the supra-pubic method, has recently been recorded by 
)farcacci. Rir IL Thomp:<on has succeeded in removing a nsi<'al tumor 
through a perinea! openin::r into the urethra, followed by dilatation of the 
neck of the hladcler. Stein has collected 34 cases of operation for vesical 
tumor (principally in women), with 19 recoveries and 13 deaths. 

Tubercle of the Bladder is a rare affection, and is probably never met 
with except in connection with tuberculosis of other organs. The symptoms, 
as pointed out by T. Rrnith, closely resemble those of calculus, while the 
treatment, as far as the bladder is concerned, mui;;t be merely palliative; 
Rmith particularly recommends the confection of black pepper C" rard's 
paste), to relic,·e the hmma.turia which often accompanies the l\ff'cctioa. 

Bar at the Neck of the Bladder.-This oame was given by Guthrie to 
a rare form of obstruction situated at the neck of the bladder, and entirely 
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<li:'\linct from the common hypertroph}_' o.f th.e mid_dlc ]~be of th~ pro~tate. 
There nre two forms of bar-one cons1:otmg Ill a ricl~e-hkc elcYatwn of. the 
mucous and ~ubmurous ti~~ues, due to enlargement of the latc1.,!l l_oh<'~ .of the 
prostate, the median lobe being unaf!'ected-~ud the ot.her n. sm11la

1
r fold_ or 

ridge, which Guthrie attributed to disease of an "cln~hc str_ucture ' (" l~1ch 
he dc:ocribed as cxibting at the neck of ~he bladd~r), a~d which occu:~ with
out there being any app:uent cause for 1t~ formaho~ .. The treatment 1u mo:-t 
cases must be palliative merely, though, 1f the cond1t_1on could be accur~t:ly 
cliagnosticatcd during life, it might perhaps he occaswually proper to (hv1dc 
the bar with a eathcter carrying a concealed blade! as re~ommcndcd by 

~.~f;~;~~; ~~~!1~f~~c~f't~~e~;!~1~li~~ '~~~.7 j~:~.~~81~sd~~~s~~ti~~ 1 :~~~n~~ee~~5~~~ 
eessf'ully employed in this country by Dr. Goulcy, of New York. 

Fissure of the Neck of the Bladder is a condition described by Spirgel
berg and Reginald Harrison as analogous to fissure of the anus. The 
treatment consists in diJatation and cauterization with nitrate of silver. 

H.'E;\L\TURIA. 

The existence of blood in the urine may be a symptom of Yarious affec
tions of the urinary organs.1 and it often becomes important to determine 
the source of the hemorrhage. 

1. Bleeding from the Kidney mav be due to blows on !he loin, to the ex
istence of acute Bright's disease, to· the irritation produced by a renal cal
culus, to tuberculouR deposit, etc. The blood iR usually intimately mixed 
with the urine, but may form a cJot, in which case, by floating out the 
coagulum in water (as :-;uggested by llilton), its shape may betray its origin. 

·2. Vesical Hrematuria may result from congestion of the bladder, from 
tuberculous diseose, from the irritation caused by a c~dculus, or from the 
prc:;.;cnce of a villous or malignant growth. The blood often coagulates 
within the bladder, but, when passed in a liquid form, the urine which fir~t 
fiows is lcRs tinged than that 'rhich follows. If the hemorrhage be caused 
by a morbid growth, the appearance in the uriue of shreds of the abnormal 
tissue, recognizable with the microscope, may aid the diagnosis. 

3. Bleeding from the Prostate may depend upon congestion, inftamma· 
tion, or tuberculous or malignant disea~e of that organ. The diagnosis 
from veRical hemorrhage may be aided by exploration with the finger in the 
rectum. 

4. Hemorrhage from the Urethra may depend upon congestion or inflam
mation of the part; upon laceration from blows on the perineum, injuries 
inflicted by instruments, impacted calculi, etc.; upon rnpture from straining 
in the effort to urinate, or from yiolent coitusj 2 upon ulceration from malig· 
nant di~ease, etc. The diagnosis of urethral hemorrhage may always be 
made by observing that, in urinating, blood precedes the flow of urinC, and 
that this, if drawn off by the catheter, is clear. 

Treatment of Hoomaturia.-This must vary with the source of the hem
onlrn.gc. lf' due to renal injury, calculus, etc., the patient must be kept in 

1 lIOC'mnturin, without disease of the urinnry organs, hns been observed by Hay
mond in connection with the urethralgic crises of locomotor ataxia. 

2 The bleeding which oc('nsionally follows immoderate sexual intercourse will1out 
rupture is, according to llilton, usually prostntic. 
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b~c\ and a!".tringcnti;:., such as g-allic acid or acetate of lead, with opium, ad
m11114crcd. The confo(•tion of black pepper is highly spoken of by T. Smith. 
'Yhcu of VC:">ical or pru:otatic origin, cold applications arc of sen·icc. It is 
better, n~ a. rnlc, not to interfere with clots in the bladder but to lca\•c their 
db•integration to the cftbrts of nature. If, howcn~r, it bdcomcs ncce::;~ary to 
adopt artifkial means of erncuation, a portion of the clot may be geiitly 
drawn out through a. large-eyed catheter, by means of Clover's lithotrity 
apparatu~ or an ordmary stomach-pump. Dr. J. IT. Ledlie, of Illiuoi:s, 
recommends injections of lime-water to dissolve the coagulum. For per
si,,tt·ut ve:sicnl hrematuria, Thompson recommends injections of nitrate of 
silver (gr. j-iv to f5iv), or of the tincture of the perchloride of iron (f3j 
to f3iv). Hemorrhage from the urethra may be controlled by cold appli
cations, or, if these fail, by introducing a full.sized catheter, alld compress
ing the penis upon it with strips of adhesive plaster or a bandage. Bates, 
of Brook lyn, has devi:secl an ingenious apparatus for applying cold and 
pre..,surc within the urethra. 

Intermittent or Paroxysmal Hrematuria, or (as it should perhaps rather 
be called) lla:malimtria, has been ob::;crved in several cases, by Greenhow, 
Harley, Fuller, Gull, and other writers, the paroxysm usunily following 
expo~ure to cold. The treatment consists in the administration of tonics, 
part.icularly iron and quinia. 

PARALYSIS AXD ATONY OF THE BLADDEn. j RETENTIO~ AND INCONTI
NENCE OF UHINE, ETC. 

True Paralysis of the Bladder is not very often met with i it is most com
monly seen in cases of injury or organic diseat:c of the brain or spinal cord, 
though it occasionnlly occurs as a result of functional exhaustion of the 
spinal system from sexual excesses, as a reflex phenomenon dependent upou 
injurieH or diseases of other parts of the body, or as a temporary conse
quence of the use of' belladonna or similar drugs. '\Then the paralysis 
affl•cts the neck of the bladder on ly, the urine constantly flows awa!', giv ing 
ri,.c to incontinence; when the body of the organ alone is involved, the 
blaclcler cannot expel its contents, aud the result is retention; while, if the 
whole organ be aflbcted

1 
though most of the urine may esc~tpe, the blad<ler 

remains p:utially distcnde<l-ancl incontinence and retention may thus 
cocxi:;t. The treatment con~ists in keeping the bladder empty (when thi::; 
is nl.'cc~.;:ary) by the cautious and gentle use of a flexible catheter, and in 

~~\i~~~~~nb)~~~~it~hb~ea:f1~i~~!~:a~i~~ c~ft~~~·i~1~~t t~~~~s~c~;;~cia~~~Ys~~\;;c~~~f:: 
may be of service. The latter remedy ha:; been 8UC?e~:sfully used by injec
tion, io chcs of h; gr., by Dr. W. E. Tarbell of C'hma. 

Atony of the Bladder, from over-distension of this org-an, is, on the other 
hand, frequently met with. This condition may ari~e in ~he course _of low 
fevers, if' the c~Lthcter be not uscd--{lr even from voluntanly neglec-tmg the 
calls of nature-but is most commonly due to some source of obstruction, 
either pro."-t;ttic or urethral, which, wl;ilc not .giYing rise to nb:solute rete~1-
tion, yet rende r::1 the blndder unable to expel its whole contents .. A ccrta!n 
c1unntity of '4 residual urine" thus remains, and grn.du:i lly increa:;e::.: 111 

amount until the org-::m is completely distended, when the neck of the 
blaLldcr hcC'omcsparthdly dilated, and, as pointed out by Thompso1~, an oYer
fiow tnkcd place, mm:;king the real condition, and leading the patient-and 
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sometimes hi:; meclicnl adviser-to consi<ler the case one of incontinence 
rnthcr than retention of uriue.1 

Retention of Urine, though merely a symp~om, is one of such impor~ance 
as to demand special consideration. ·when it occurs gradually (as 1s_the 
case when it ariS<'s from paralysis or atony of the h_ladder), the ves1cal 
cavity becomes slowly di::;tended, un.til it may cont~m several. quarts of 
urine, and forms a prominent tumor m the hypog~stnurn, rea~l11ng nearly 
to the umbilicus. The patient is usually not. consc1ous of pni::smf? a smaller 
quantity of urine than in the normal conchtion, though a certam amount 
of difficu!Ly may be experienced in compl~ting the act of 1~1ict~rition-~he 
water being expelled with Jess force than Ill health, and d.r1bbl10g of ur!ne 
continuing after the bladder has been apparent ly ernpl1e<l, or occurnng 
during sleep or upon making any muscul~r exertion i when the bl~dder has 
become fully distended, overflow occurs rn the way already described, and 
simulates incontinence. The diagnosis of retention is usually made with 
facility; even if there be no hvpogastric tumor, there will be dulness on 
percu~sion over the pubes, and ihe distended bladder can be felt by plucing 
a finger in the rectum, when, by tapping over the supra-pubic region, fluc
tuation can be distinctly recognized. If, however, the walls of the bladder 
be thickened and contrncted, the diagnosis may be more difficult. Retention 
of urine, if unrelieved, leads to cystitis, with an ammoniacal state of the 
contents of the bladder; it may enn prove fatal through the supervention 
of n. typhoid or urxruic condition. 

Treatmc11t.-The treatment of retention u•ith overflow, which is the condi
tion met with in cn~es of atony of the bladde1·, requires in the first place the 
sy~ternatic use of the catheter, two or three times a day1 so as to evacuate 
the" residual urine." A long and large flexible catheter i::i; the best, but, 
whatever form of instrument may be used, care must be taken that it actually 
enters the bladder, and not merely the prostntic portion of the urethra, which 
in these cases is often dilated, and may contain a couple of ounces of urine. 
'rhen the retention has lasted for a long period, it may be better not to 
evacuate the entire contents of the bladder at once-which would probably 
give rise to cystitis-but to draw off a portion at a. time, and thus cnnble · 
the organ gradually to return to its normal state. In cases of sh1>rt duration 
the bladder may perfectly regain its tone, but in many instances all that 
can be done is to pnlliate the patient's condition. Thompson recommends 
the application of the cold douche to the lumbar spine and abdomen, and 
the injection of cold water into the bladder. The hypodermic injection of 
ergotine has been successfully resorted to by Langenbeck, Iversen, and 
other surgeons. 

Spasmodic Retention of Urine, or, as Sir James Paget has happily ca11ed 
it, ,Qtammering with the w·inrtry organs, is a condition oecasionnlly met with, 
and one which is more annoying than dangerous. A person who is liable to 
this form of retention should learn to use a catheter, and should con/:tantlv 
carry one with him, as the fenr of being unable to urinate is often of itseif 
sutlicient to bring on an attack. 

Hysterical Retention of Urine is occasionally observed in women, in con
nection with various other phenomena which a.re conventionally denominated 
hysterical. The treatment consists in regulating the state of the bowels, and 

1 I recently saw n pnticnt who, supposed to have parnl)'sis of the bladder, had been 
taking strychniu. for one year i the introduction of a catheter effected the evncuation 
of nNtrly u. quart of urine 1 and showed the real condition to be one of prostatic reten
tion with overflow. 
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administering tonic:s and nerve stimulants, with the local use of the cold 
douchcj the cntheler ma~· be used once, to make sure that there is no actual 
ob:-J.ruction, but !-hould afterwards be withheld; rupture of the bladder never 
occurs in the:-;e ca:-:es, and the patient usually passes her water without diffi· 
culty, as soon a8 the di:stension becomes painful, and she is convinced that 
instrumental relief will not be afforded. 

Incontinence of Urine.-This may occur either in childrell or in adults. 
1. Norlttmal Incontinence in Ch~ldren.-The patient may wet his bed 

durin,!r sleep only occasionally, or may do so once or oftener every ni{l'"ht. 
This infirmity may result from habit (through neglect of the nur::;e to t~1ke 
the child up at proper intervals), from excessive secretion of urine or some 
irritating quality of this fluid, from irritation transmitted from neighboring 
organs, as the rectum, or from the existence of slight chronic cystitis, of 
phimosis, of prcputial adhesions, etc. The treatm.enl con:!ists (1) in remov· 
iug the cause, if this can be ascertained; (2) in improviug the general 
health; (3) in obtuuding the excessive sensibility of the bladder; ( ·11 in 
endeavoring to induce a habit of attending to the calls of nature at suitable 
intervals; and (;J) above all, in developing a heurly wish for relief on the 
part of the patient, for without bis co-operation, as justly observed by 
Brodie, little can be accomplished. The first indication is to Le met by 
regulating the diet, attending to the <liµ:estive functions, forbidding exces
sive u:<e of liquid~, etc.; the second, by the administration of tonics, and the 
employment of sea-bathing or the cold douche; and the third, by the use 
of belladonna given by the mouth, in the form of tincture or extract, or by 
the hypodermic admini~trat ion of atropia, aided in obstinate ca80.1> by the 
applicntion of a solution of nitrate of silver to the prostatic urethra. The 
patient ::hould be arou~ed and made to urinate once or twice during the 
night, and !:'hould be induced to strive himself to get relief from his infirmity 
- not by threatening punishment, but by encouraging the formation of 
cleanly habits. 

Yu1:ious remedies beside those mentioned above have been employed with 
more or Jess success, such as blisters to the sacrum, the use of an a.pparatus 
to pre\·cnt the patient lying on his back (the urine, when this position is 
a:;:sumcd, resting on the tri,qone of the bladder, which is its most !';('llj:titive 
part), the application of collodion to the mcatus, as recommended by Cor· 
ri1r:rn, circumci~ion, the application of electricity, the administrntion of hy· 
dt;_tc of chloral, hypodermic injections of strychnia, etc. These may be, 
each or all, properly tried in ob::;tinate cases. 

2. Trne Incontinence of Urine in the ,]Jrtle Adult is very rare, the real con· 
dition in mo::;t cases so described being, as already mentioned, retention with 
overflow. In u•omCJi, owing t~ the shortne~s of. t~1e ureth~·a, incon.tiuence of 
urine is more common, resultmg usually from !nJUI')' received clurmg partu· 
rition. True incontinence in the male inay, howenr, rc::;ult from paralysis 
of the neck of' the bladder-in which case the treatment appropriate to that 
condition must be adopted-or from a peculfar form of' hypertrophy of the 
pro~tatc, in which the enlarged third lobe projects wedge·like between the 
lateral lobes, keeping the neck of the bladder constantly. patulous. Un?er 
these circumstances little can be done beyond the adaptation of a well-6ttmg 
urinal to keep the patient dry. 

Irritability, Spasm, and Neuralgia of the Bladder ( C'ystalgi«) are often 
spoken of as diRtinct di:-:;case$, but are usually merely symptomatic ?f other 
conditions, such as cystitis1 tumor or fi::sure of the ?lad<~er, or vcs1tal ?al· 
culu:i. The treatment must be addressed to the relwf of the patholop;1cal 
condition to which the symptoms are due, when this C31l be ascertained. 
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Anodynes and anti~pasmotlirs are often useful aR palliati\•es. Lund and 
Teale. recommend, in cases of females1 rapid dilatation of the urc~hra, a_rnl 
report i::cveral instances in which this mode of tr!'ntment gave enti.re relief. 
The snme operation has been successfully re::orted to by 0th.er :;.urgeon:;:, 
and in three case.;;;, in my own hands, afforded complete relief from the 
clistres.::<ing- symptoms which bad been complained of: In the case of the 
male urethra, benefit may be derived from rapid dilatation with metallic 
sounds, or with Thompson's stricture expander, or resort rn.ny be ha~ to 
division of the vesical neck in front of the rectum, ns succc!:i-'5fuJly practised 
in two cases by Vemeuil. 

lNFJ~Ai'llMATORY DrsE.\SES OF TUE PROSTATE. 

Acute Prostatitis.-Acute inflammation of the prostate usually follows 
urethritis, especially when due to gonorrhcea1 but ~nay also result from 
various forms of injury, as from the introduction of instruments or the use 
of strong injections, from exposure to cold and moisture1 as from sitting in 
wet grass, from previously existing cystitis, or from vesical calculus. As 
a complication of urethritis, it is apt to be excited by the use of alcoholic 
stimulants or by excessive venery. The symptom.If of acute pro.statitis are 
pain and wciglit in the perineum, with great frequency of micturition, 
dysuria, and \'Csical tenesmus, the pain also being increased by the act of 
defecation. There is a good deal of const itutional disturbance, an<l the swell· 
ing is sometimes so great as to induce complete retention of urine. The 
dia.qnosis can be readily made by rectal exploration . The inflammation 
may terminate in resolution, or may run on to the formation of an abscess, 
which usually bursts into the urethra; C\'en if resolution occurs, however, 
the urine will probably contain pus, from the coexi:.:.tence of cystitis. The 
treatment con~ists in the enforcement of rest and the administration of laxa· 
tivcs, with the application of leeches or cups to the perineum, followed by 
hot hip·baths and poultices. Pain may be relieved by the use of anodyne 
enemata. Should complete retention occur, it may be necessary to use the 
catheter. 

Abscess of the Prostate usually occurs as a seq uel of acute pro~tatitis, 
but may be developed in au insidious mauner from bmising of the part in 
the use of instrumC'nts, etc. In the latter cases, it is often the areolar tissue 
around the prostate which is affected, rather than the organ it~elf~ and the 
affection is then called pei"i·prostatic abscess. Poiutiug usually occu rs, as 
already mentioned, in the direction of the urethra, hut occasiom\lly towards 
the rectum, or even externally in the perineum. The symptoms are those 
of deep·seated suppuration in general, and the cliagno:;is can be made by 
rectal exploration. Retention is apt to occur when the swelling is princi· 
pally on the side of the urethra, and the introduction of the catheter may 
then serve the double purpo:.ie of opening the ab~cess and evacuating the 
contents of the bladder. When the swelling makes its appearance in the 
perineum, an early and free incision is required, to relieve tension and pre· 
vent the formation of a rectal or urethral fistula. If fluctuation is dis
tinctly felt in the rectum, it will be proper to make a puncture in that 
locality. Prostatic abscesses usually heal without much difficulty, but 
occasionally fall into a chronic state, persisting as suppurating cavities 
which form receptacles for urine. This condition is oft.en not recognized 
during life, the symptoms closely resembling those of chronic cyotitis. 
Benefit may sometimes be derived from the application of a weak solut ion 
of nitrate of silver. 
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Chronic Prostatitis or Prostatorrh<Ea.-This may be a sequel of acute 
pro:-0tatir inflammation, or may occur as a primary affection, re:.:ulting from 
the url'thritis which accompanies organic stricture of long ~tarnlinj:!, from 
brui:.:ing of the perineum. in equestrian exerci::-;e, from inordinate i1lllulgence 
in sexual iutercour::;e, from on::mi:;m, or from piles, habitual ron:->tipation, 
etc. The sy111plo111R are ptlin and weight in the region of the pro:-<tatc, in
crea:-;e<l <luring micturition or coitus i diminution in the force with which 
the urine i~ evacuated; a slight, thin, gleety discharge, sometimes in ::-uffi
cient quantity to dii:;c:olor the clothing; and usually the presence of a little 
pus in the uriuc1 with occasionally a few drops of blood. Nocturnal semi
nal emissions occur in some cases. The affection is chiefly important on 
account of the mental di::;trc~ it often occasions to patient::;, who believe the 
gleety db•chargc to corn;ist of the seminal fluid. This i~, perhaps, the most 
prominent symptom of the disease, and has suggested the name )Jl'OSiotor
rluca, which ill employed by Prof. Gross, who has given an excellent account 
of the :tffoction. The diagnosis between the prostatie fluid and srmcn can 
always be made by microscopic examination; the former contains very fow, 
if auy, spermatozoa, while these are, on the other hand, abundant in the 
latter. The treatment consil;ts in removing any cause that can be detected, 
in the administration of tonics, especially pho:;phoric acid and strychnin. 
(\r ith laxatives, if required), and in the application of bli:-.tcr:) or other 
counter-irritants to tlie perineum. In cases accompanied by nocturnal 
emi;.::;ions, _a solution of nitrate of silver (gr. \'-X to f,5j), or, \\ hich is pre
ferred by lI. Lee, of the pci·chloride of iron (ll\.xv-xxx to f.5j ), may he oc
ca~ional l y applied to the prostatic urelhra, by means of a syringe with a. 
catheter-like nozzle. 'Vinternitz applies cold by pa!:'. ... ing a stream of water 
of a. temperature from 55° to 60° Falu. through a double-current catheter 
without eyes, which he calls a psyclu·oplwr. 

C11RONIC HYPERTROPHY OF TUE PROSTATE. 

This is an affoetion of advanced life, being seldom if ever )net with in 
rncn lef's than fifty years old, though inflammatory en largement (a totally 
di.stinet cond ition) may of cou rse exist at any 
age at which prot1tatitis itself is pos::;ible. So Fw. 50.J. 
often is 1n·ot1latic hypertrophy seen among 
those pnst the middle period of life, that Sir 
Benjamin Brodie considered it almost a 
normal condition under such circumstances; 
but the btttt i~tical investi~ations of Thomp
son, l\frs.--er, J ... oclge, and Dittcl, have shown 
that it~ uctual frequency is le~s than has 
beru buppo:-:ed, appreciable enlargement ex
istin~ in but about one-third of. the cases 
examined in pe1·sons more than sixty years 
of age. 

The hypertrophy may affect onl): the_ un
striated mullcular fibres and connect1\·e t1:):me 
of the prostate, or may involve its glandular 
structure as well; there may be enlargement 
of the whole organ, or the increase of size Enlargement or median lobe or pros-
mn.v be confi ned to its latcr~d lobes, or to its ta.te. (EM 1c11s11N.) 

ce1ltra.l portion, conRtituting what is com-
monly called the cnlnrge<l "third Jobe of the pro~tat.e." I? mnny cases 
inclci}cndent or semi-isolated tumors are found-pr111c1pally m the lateral 
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lobes-almo:-;t iclentical in stmcture with the pro::;tate it~clf, though rontain
ino- le:::s glandular tissue, and that imperfect ly clc,·clopecl; thc;-;c prostatic 
tu~1ors, which have been specially studied by Thomp~on, are sometimes 
surrounded by a fibrous cnpsule, and may often be readily cnucleatccl with 
the finger, as has been clone in the operation of lithotomy (!-ice p. 910); they 
arc in many rc:;pects analogous to the fibrous or fibro-mu::.cular growths 
(myomala) met with in the uterus. 

Physical Characters.-The weight of au hypertrophied prostate may mry 
from one to tweh·e ounces, and its size from two to four inches tran:.;vcrs.ely, 
and from one to three inches in an antero-posterior direction. The consist
ence m~ty bC' firmer or softer than in the normal condition, the increased 
firmnc:IB being usually nttributable to the presence of the prostatic tumors 
which have been referred to. 

Hypertrophy of the prostate prod uces var ious changes in the .form, ancl 
dh·eclion of the 1n·ostatic portion of the urethra; th is is increased in length 
aucl often rcn<lered tortuous; it is usual ly contracted laterally, and widened 
from before backwards, so that on makiug a traUS\'Cl'Se section it appears as 
a narrow chink im;;tcad of a round tube; but in other cases, this portion of 
the urethra is dilated into a pouch which may hold au ounce or two of' the urine. 
\Vhcu the central portion or" third lobe" of the prostate is enlarged, the 
urethra is commonly bent forwards at an angle-its course being thrown 
also to the right or left if either lateral lobe is increased in size, and the 

~..,IO. 506. 
de\·iation being to the side opposite 
to that of the principal enlarge
ment. The internal orifice of the 
urethra usually a~sumcs a crescentic 
shape, the concavity of the crescent 
corre:sponding to that lobe of' the 
prostate which is principally af
fected; but if t he whole organ be 
irregularly enlarged, the urethral 
opeoing is much a nd curiously dis
torted . A projecting portion from 
the median lobe not unfrequently 
hangs over t he orifice in a vah·e-like 
manner, dosing it more or le::i; com
plete~y when the patient attempts 
to urmate. Another mode in which 
the urethral orifice may be occlud
ed, is bv the format ion of a brtr at 
the neck of the bladder from the 
elevation of the mucous aml sub
mucous tissues by enlargement of 
the lateral lobes (see p. 9:32). 

Section or bladder and prostate, the former hy- In the large majority of cases, 
pemophied, the latter forming prominent tumors hypertrophy of the prostate inter-
within the bladder. (T1toMrsoN.) feres with the complete evaeuntion 

of the contents of the bladder in 
one of the _w_ays mentioned, leading to a thickened, roughened, and saccu
~atcd cond1t1~n of that organ, which becomes slowly di~tcnded and falls 
1 ~to n state of ntouy attended with habitual overflow of urine i under these 
C~L·cumstaneesi a very s ligl.1t .cause, such as exposure to cold, or local conges
t10n produced by a lcoholic mdulgcnce or sexual emotion, may be sufficient 
to produce an attack of complete retention. Ou the other ·hand, it occa.-
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sionally happens that the median, projecting between the lateral lobes, keeps 
the urethral orifice constantly patulous, thus giving rise to true urinary in
contii!tnce (p. H:35). In cases of long standing, the ureters and pekes of 
the k1<lney.s oftl'n become dilated, and c:hronic renal di.!Scnse supen·enc.s. 

Symptoms.-Thc early symptoms of enlarged prostate are diminution of 

~~~:~;:c~)e'~;1l~l~\~~~1~n;~~l~~~~1°a0utsin°t!~ith~~:~~:rr::b1:X:ncJI:f~,~.~~u~rt~:d: 
ing to drop vertically from the rneatus. The patient has to strain at the 
beginning of micturition, and the process requires a longer time than usual, 
becam~e the bladder is in a state of partial atony; as the organ, moreover, 
is DC\'Cr completely emptied1 the desire to make water recurs with undue 
frequency, nn<l the normnl sense of relief is not experienced from the act of 
urination; the water continues to dribble after the discharge of all that can 
be voluntarily evacuated, and particularly at night when the control of the 
will is withdra\\ n. There i8 a feeling of weight and disten~ion about the 
perineum, with irritation of the rectum 1 tenesmus, piles, or prolapsu8; ~1nd 
ultimately the symptoms of chronic cystitis are de,·eloped 1 with an nmmoui· 
acal state of the urine, and perhaps the formation of phosphatic cnlculi. 

Diagnosis.-Uypertrophy of the prostate may always be recognized by 
careful exploration with the catheter, aided by the finger in the rectum; in 
this way the surgeon can asccrtaiu not merely that the prostate is enlarged, 
but cau determine approximatiYcly the degree of hypertrophy, which lobe 
or lobes are particularly affected, and the direction in which the urethra 
deviates from its normal course. The ordinary catheter frequently will not 
reach the bladder, on account of the elongation and altered direction of the 
pro~tntic urethra which have been referred to: hence the surgeon should 
ha,ye at hand some prosfotic catheters, which are from two to fom inches 
lo11ger than the ordinnry instruments, and ha,·e a larger cun·e (Pig. 508). 
Rectal exploration will also enable the surgeon to ascertain if the distended 
bladder can be felt beyond the pro5tate-an important point in ca5e the 
question of puncturing the organ for relief' of retention should arise. 

By conjoined urethral and rectal exploration, the surgeon can distinguish 
prostatic hypertrophy from patalysis or from simple alony of t!tc bladder, 
from the bm· at the neck of the orgnn unconnected with pro:;tatic disease, 
:rnd from clitonic cy.1titis i the diagnosis from stricture of the urethm may be 
made by ob::;erving the locality of tl~e obstmction (which in strict~1re is 
rarely more than six, and in prostatic hypertrophy at lenst seven, mches 
from the mcutus) , and the different characters of the stream, which in stricture 
is small and oft.en forked, but is not al wars reduced in force, nncl 1<ometimes 
keeps its normal parabolic curve, while itl prostatic ob.:;truction, thoug~ per· 
hap~ not dimini;..;hcd in size, it i:::; always weak, and tends to drop Yerttcally 
from the meatus. The diagnosis from calculus may be mndc by careful ex· 
ploration with a sound i but it must not be forgotten that cnlculu:; and pros· 
tatic di.sense often coexist. .Acute prosfalitis can be recognized by rectal ex
plorntion alone, through the pain whic!1 is thus excited i while the catheter 
alone will show whether or not there is ato11y of the bladder, the flow when 
the ob;..;truction is overcome being forcible and partially under th~ control 
of the will, whC'n this organ is . healthy, but wea.k a.nd totally un~nfiu~!1ced. 
bv volition, if it be in n cmulitwn of atony. Tins c1rcum~tnnce Will of 1t~elf 
Hllffice to distinguish ~imple ntony from prostatic obstruction .. Tumor of the. 
bladdu is to be dingnosticnted by observing the presence of blood and of 
frngrneut8 uf the morbid growth in the urine, and by careful instrumental 
explorntion (see pages 931 and 932). 
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Treatment.-The most important point is to obviate the C'ffect:-;. of_ob
struttion, by emptying the bhld<ler at suihtble intc~'\':l.ls by cathctcr1zat1?n . 
Twice a day-moming nncl e\•ening-is usually often enough, but the fr_e
queucy with which the ill.:5trument i:; used must depend upon the ~egree.111 
which· ob:-:truction i.:; prc~ent. The patient should be taught to pm;,; th~ in

strument for himself, the best form for ordinar.~ use being t_he "E,np;hio:h" 
gum-elastic catheter, which should be kept1 as advised by Bro<.h_e ~nd Ibomp
son, on au over-cun·ed sty let (Fig. 508, a), so that, when this is removed, 

Fw.507. FIG. 508. 

a, Gumcathetermoumedonastyletofthcpropcrcurvcforusein 

~~re~ ~:~::1.ic obstruction; 6, ~. d, silver pro~tatic catheters of 

it may pa::iS readily into the bladder. For special cases it may be uece::isary 
to use ~ilver instruments, some of which should have a large curve-a third 
of the circumference of a circle the radius of which is 21 inches-and 
others a short beak like a lithotrite, which form of instrument is known as 
the elbowed catheter (sonde coudte) ; fl exible catheters of the same form are 
also useful, and are known as Mercier's (Fig. ;)Q7). In other cases it may 
be necessary to use the gum instrument with the stylet, so that the curve may 
be altered at will, or so that the curve may be increased when the catheter 
reaches the point of obstruction , by partinlly withdrawing the sty let, in the 
way recommended by H ey, of L eeds. An ingenious instrument for use in 
cases of retention of urine from prostatic enlargement, has been devised by 
Dr. Squire, of Elmira, under the name of vertebratecl catheter; its con-
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!o=ilruction rnn hr i-ccn from Fig. 509. Dr. Cowan, of Dainrillc, u~cs a soft 
J!lllll catheter rontnining a ~piral coil of bra:-;; wire, so as to gi\~e sufficient 
firmn<':<:-o to the instrument without interfering with it~ ela~ticity; ~omewhat 
~imilnr in~tru1m-nts are employed by Dr. Oti:s and Dr. Keye~, o"f Xew York, 
ancl hy Dr. K. \V. Gros-s, of this city. If it ;.;hould be necet':-;ary to leave a 
catheter in _the bladder-which should, as a rule, only be done in caJOe:s of 

FIO. 609. 

S<1uirc'svcrtcbratcdprostaticcatheler 

retention in which tlie introduction of the instrument has been attended 
with great difficulty-the vulcanized India· rubber catheter shoul<I be cho~cn, 
and may be introduced with or without the stylet, a!' may be found moJOt 
connnient; if the sty let i~ u~ed 1 it iF-, of course, to be withdrawn ns soon a~ 
the instrument is in place. The cathether may be most com·eniently ~ecured 
by menu~ of adhesive strips, reaching from the instrument to the peni:-;, and 
fiktened to the latter by other strips applied circularly arournl the organ. 
Care mm;;t be taken not to produce so much constriction ns to lead to ulcer
ation or sloughing. &if-retaining catheters have been ded~ed hy several 
surgeon!', but, I confess, have always seemed to me more ingcniou!'-l than 
prnctically u~efol. 

Be:-ide periodically emptying the bladder by the use of the catheter, the 
surgeoo must pay great attention to the general condition of the patient, 
who ~hould lirn temperately, dress warmly, and take modcrntc walking 
exercise in the opt'n air. The treatment of cystitis with ve~ical catarrh, a 
frequent complication of enlarged prostate, has already been referred lo. 
Yarious dru~, pnrticularly conium, mercury, muriate of ammonium, and 
iodine, h::wc been employed in the hope of causing ab::-orption of prostatic 
enlargement, and systematic compression 1 (first proposed by Pbyt"ick) hns 
been used for the same purpose: none of these remedies luwe, however, 
5ustaine<l the reputation which was clnimed for them, and they arc now 
generally abandoned. Various operations, such as inc:i~iou, excbion, cau
terization (the uBe of the galrnnie cauterr has been lately recommended by 
Bottini), a.vulsion, strangulation with the ligature, cru~hing with a lithotrite, 
etc., ha\'C al:-;o been suggested, but do not appear to offer any hope of benefit 
commensurate with the ribk which they entail. Prof. Gross speaks highly 
of the occnsional application of leeches to the perineum. Heine recommends 
the injection of tincture of iodine, nnd Lan,ireubeck and hcn:;eu that of 
ergotine, the injections being given through the rectum. Heine's method 
has been succe:-o:.-fully employed by Dr. Melville Taylor, of :\laryland, hut, 
according to Dr. B. iiowar<l, several cases thus treated by Dittel, of Vienna, 
terminated in suppuration and death. The inlernnl administration of ergot 
is advh•cd by Atlee, of this city, and by Satterthwaite, of New York. ~ir 

1 llurrison, of Liverpool, advises compression (with an olivary bougic) as a means 
or preuc11ti11g ob~truclion, Ly moulding the prostate as it grows, in such a way as lo 
prevent. occlusion of the urethru. 
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Henry Thomp:;:;on advi:-:cs that, in cases which require the ':cry fr('qurnt_u~c 
of the catheter, an opening should be ~nacl~ nbov~ .the pub1~! n!1d n. ffex1blr tuhc introduced, and permanently retamcd m ~os1t1on._ A s11mh~1· plan has been recommended hy Dittel, and by Keyes, of New l ork, and 1~1 one ca~e 
in which 1 tried the Operation it certainly afforded very great rehcf. 

TRK\TMEXT OF RETENTION .FHOl'll PROSTATrC 0BSTRlJCTfO).~. 
If complete retention occur, the surgeon may try the effc~t of a hot b~th with a full dose of opium; but if this fail (as it usually will), pcrsevc~mg 

attempts must be made to pass a. cath_e~er. fh_e_ 
Fw. IHO. patient should be in a.. recumbent position, for .it 

erect, farnl syncope might ~ccur .fro~ the .rapid 
withdrawal of a. large quantity of flmd (us rn the 
operation of tapping t!1e abdom~n), a~<l the sur
geon should then try ill succcss10n, with all ~en
tlencss, however, prostatic catheters of various 
kinds and shapes, until, if pos:iible, relief i:i af
forded, when, if thought proper, the in~trum~nt 
may be fastened in the blacl<lcr. If the d1stens1on 
has been very great, it may be prudent to remove 
only :t portion of the urine at a time (see page 
93~). The chief point• to be atteuded to in 
cntheterization, in these cases, are (1) to firmly 
depress the extremity of the instrument between 
the patient's thighs, so that its beak may ride 
over the enlarged third lobe into the bladder, and 
(2) to make sure that the bladder is actually 

c~:~:::2ti~~~~c:~1;:~Jed ~~~~!~~~~'e a~l~n~~~~dt~'l~1t~'~~~~ld~~~t~~!1 1;~~1~e~h 
which often exists in cases ofprnstaticenlargcruent. If catheterization cannot be accomplished, the bladder mu~t be punctured in one of four ways, viz., (1) through the prostate; (2) through the rectum; (3) above the pubis; or ( ~) through or below the pubic symphysis. 

Puncture through the Prostate (Tunnelling the P1·ostate).-This operation was recommended by Home, Brodie, and Liston, the two former surgeons simply perforating the obstruction by pnshiug through it a silver catheter, while the latter employed a large and slightly cmTcd canula. carrying a. concealed blade. The surgeon first satisfies him~elf that the in;.:trumcut is exactly in the median l ine, and has not dc\•iated from the urethra, and then pushes it steadily onwards while he clcpres~es its handle, until the ce:-sation of 
re~i:0.tance and the flow of urine show that the bladder has been reached . A. false passage is thus made through the projecting third lobe of the prostate, and in this fa.lsc passage the in~trument should be left for about fortyeight houl's, when the parts will usually be sufficiently consolidated to allow the catheter to be withdrawn and re-introduced as often as necessary. This mode of treatment is by no means free from risk, and should never be resorted to unless the surgeon can positively satisfy himself that his in!:)trument hns not left the channel of the urethra, nnd that it impinges directly 
upon the obstructing portion of the prostate. Under other circum~tauces the bladder might not be reached at all, and the operation would probably be followed by the most serious consequences. Harrison, of Liverpool, recommends tapping through the prostate, from the perineum, with a trocar and cauula, the latter of which is retained in position, and reports a. case in 
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whid1 thi~ opern~ion w~s ~e~or~ed to with most gratifying re:sults, the ~izc of 
th? pro.4atc rapidly d1mmu•hmg after the operation, and :i radical cure 
bcmg thus ultimately effected. 

pr!~~~~~:1::~:1~~~t.th~f.~~~~:~ri~h~0~u~i~~~~~:~1~f ~~ec~~~:c~1~1::fr6J~:~~:~ 
can be clistinc:tly rec~f!nized ~hove the prostate, by digitnl exploration 
through the rectum, tlus operation may be safely resorted to, as the puncture 

Fm. 511. 

Punctureofthebl:i<ldcrthroughtherectum,andabovethepubis. (PHILLIPS.) 

can then be made below the rccto-vesical fold of peritoneum. The patient 
being in the lithotomy po:-;ition, the bladder i.:S steadied and prc~.-::cd down
ward:-; by an U!":oi~tnnt placing one hand on ehl1er ~idc of the abdomen; the 
surgeon, then, having ~atisfied himself' as to the extent and relations of the 
pro!'!tate, introduces upon the Jen forefinger1 which ~erves as a guide, a 
curved trocar and c:-111ula1 se,·en or eif!hl inches in length, and by depre:s:;:;ing 
the lrnncllc of the instrument carries its point through the contiguous walls 
of the rectum and bladder, the ce~sation of rc:oi::;taucC' show ing: when the 
latter organ hns been entered . The trocar is then carefully withdrawn, nnd 
the canula i;:ecurcd in place by means of tapes fastened to :l bandnge arournl 
the waist. After a. fow cla.ys, probably, the catheter can be introduced 
without difficulty, when the rectal canula may be taken out, the wound 
usually clo~in:z without nny troubl e. The risks of rectal puncture, apart 
from wound of the peritoneum. (which can scarcely occur if the operation he 
reserved for cnscs in which vcs ical fl uctuation is distinctly recognized by 
the finger in the rectum), arc injury of the seminal vesicle, abscess of the 
reclo-i:esical septum., lead ing perha1)s to urinary infiltration, and the formation 
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of a. rcrfo-ve.i~icCll .fist11la. Emphy.~ema hn.~ occa~ionnl.ly fol~owed the oper~
tion. The stati:-;tic~ of' rectal puncture ha.\·e been lll\'('...;t1gntcd hy Dcneftc 
and \Tan 'Yetter, who Juwe coLiected 97 case~, with 86 recoveries and 11 
death,. 

Puncture above the Pubis.-The bladder may also be •nfely tapped above 
the puhis (in which position it is uncovered by pcritone~m), by mak_ing a 
smal l inch;ion in the median line just above the symphys1~, an<l then mt~o
ducing a :-t raight or slightly curved trocar and canula (with the convexity 
upwards) in a direction downwards and backwards, so as to pc1~etrate the 
bladder: the ca.nu la may be left in for two or. tbrec <lay~1 a~er wl11ch a gum
elastic tube may be substituted-the latter mstrumcnt bcmg subsequently 
renewed ns often as may be found necessary. 

Dr. Diculafoy, of' Paris, has suggested t"t modification of' this operation, 
by which the bladder is emptied by means of' the "aspirator," and numer
ous ca!les have now been recorded in which this operation, which does not 
appear to be attended with any particular risk, and which I haxe myself 
employed with satisfaction, has been successfully performed. It has the 
advantage over other modes of treatmet~t, that it ma~ be r?pen~ed as often 
as neCC"':-'ary, and therefore does not require the retention of an instrument. 
Deneffe and Van \Vetter find that 15i cases of the ordinary supra-pubic 
puncture gave 125 reeo,·cries and 27 deaths, while 55 cases of puncture 
with the aspirator gave 52 reco,·erics and only 3 death~. 

Puncture through the Symphysis Pubis was first suggested hy Brander, of 
Jersey, in 182.J, and ha~ !Since been successfully resorted to by Leasure, of 
Pcnn~ylvania, and se\•eral other surgeons. It is accomplished with a strong 
hplrocelc trocar and canula, by pushing the instrument through the r-;ym
physi:; in a. direction "obliquely downwards and backwards towards the 
sacrum." This mode of treatment is only applicable to car-;es in which the 
carlilnge of the symphysis is uuossified, and docs not appear to pre:;cut any 
advantage over the supra-pubic puncture, particularly when the "aspirator" 
is employed; nnd the same may be said of the sub-pubic mode of operation 
nltributed to Voillcmier. 

Dr. \V. H. \Vhitehcad recommends, as preferable to any form of puncture, 
a r-;uprn-pubic cy.~totomy, the bladder being opened in the median line, and 
the cut edges of the ,·iscus attached by silver sutures to the edges of the 
external wound. 

O·rrrF.R DrsEASES OF THE PnosT.\TE. 

Atrophy of tho Prostate is occasionally observed either as n congenital 

~:i1:~~~'.~r3i~:t~~.:~~h~~~~t~oun.adJi~~/,~~~~f~~ ~i~~) ~= fe~~~~~~e;~a~} ~~r~~i~~~ 
The affCction prc~cnhi no special symptoms and requires no special treatment. 

C~ncer of the Prostate. is usu~lly of t~1e encep!rnloid. vari~ty, though, ac
conlmg to Jolly, true scirrhus 1s occasionally found 111 this organ. The 
aff~c:tion, which is. one of great rarity, may occur either in early childhood 
or .m late ndu~t life; the lfyn~pton~s a.re those of prostatic obstruction, with 
pum, l~romat~1r1.u, glandul.ar ImJ?hcation,. and, ultimately, general cachexia. 
The c!uty1wst~ 1s a.l~nost 11uposs1ble during the early stages of the dii-.ease i 
and1 rndccd, accord mg to Jolly, has rarely been made during the life of the 
~aticnt. The li'eatmenl must be purely pn.llin.ti,·e, and instrumental inter
ference !:ihoulcl be, if po.5sible, avoided. If absolute rctentiou occur, punc-
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turc of the hhHldcr may he required as a mean.::. of prolonging the lifC of 
the patient, though, of' courl"c, ultimate reconry is impo::-.... iblc. For further 
infimnation on the subject of pro~tatic c-ancer, the render i.-; referred to the 
writing-:-:. uf(;ro,..s and Thomp.~on, and espec:ially to an elahorate and cxhau:-;
ti,·e memoir publi,.hecl by ,Jacque::. Jolly, in the numbers of the Arthfre.-; 
Gt;11itale.s de ,JfMecine for :\fay, June, July, and August, 186B. 

Tubercle of the Prostate occurs in connection with tubercle of other 
orgau~, hut prcsent:s no special indications for treatment. 

Cysts of the Prostate are of the kind called by Germnu pathologi:-:ts 
rtfcnlion cyst.~, resulting from obstruction of the glnnduliu' tubes of thr organ 
by <·nlculou:-. couerctions; they are seldom recog-nized during lifo, but in one 
in~taucc, recorded by Lnnsdowne, the cyst attained so grent a size ns to cause 
retention of uriuc. In thiH case the e.vst was punctured through the rectum, 
and ::uppuration followed, resulting in the entire recovery of the patient. 
Lowdcll has ob~ervcd a true hydatid cyst ju this locality. 

P rostatic Calculi have already been referred to nt page 919. 

CIIAPTER XLVI. 

Dl~EAKE~ OF' TUE URETHRA A)l'D rnlN.\.HY l•'l~TULA. 

ExrLOHATlO"N OF THE U1:u~nrn.\. 

Tm-.; is acrompli::ihed by the aid of calheicri;, bough'.~, Ol' ,<:01md~, and may 
he aided in some eu::('S by the uise of the endo8cope. ('athctrrizntion of the 
urethra is nn operntion which is \·ery frequently rCljUircd, :md in the per
formance of which every surgeon should stri\'C to acquire such skill a.;; to 
inflict the len:-.t po:::sible amount of pain upon his patient. 

Catheters.-The::ie arc hollow tubes, made either of metal -when they 
must have a curve corresponding to that of the normal m·ethra-or of 
India·rubbcr, or other flexible substance. There arc two principal vurietic:; 

FIG. 512. 

French flexiblebougieandcathetcr 

of flexible catheter in the market-the English and the French. The former 
i~ of a yellowish-brown color, and is pro\·idecl with a sty let; it can be made 
of' any ·curve the ~urgeon chooses, by moul_ding it in h?t. water ~ml th~n 
quickly plunging it into cold w_ate_r1 when 1~ be~omes std!, and will rc~~1111 

~~-ec1~~~~·~n~~~~~n~;:~~~·~~· ~o b1~~k" ~~~~:.:t~~c~:~t;~~ ~~.~~~a~;:~lii~1:1~;1c~~~:c~.exi~~~~ 
bending with tlic utmost facility in every direction; it i8 conical towards it:! 

60 
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cxtremitr, and terminates in an olive-shapPd point, to prr,·ent it~ catching 
in the laCuna.:o of' the urt:!thra. .Another form of French calhrter, known a~ 
Xelaton'~, is made of thin India-rubber, and i;-; chiefly employed when it j., 
de:-:ire<l to keep an in,-trummt con . ..:tantly in the bladder (."t?llfle ti .demrnre). 
A cathct<'r ~houlcl be ten or eleven inches long, and pronde(l with one ~r 
two large, ~monthly finished eyes near i~ vc~~cal cxtrC'mity i the mct~1llir· 
in:-trumcnt !-<hould be hcaYily sih·er or nickel plated1 and :ohouhl have rm~ 
at its outer end to rnablc the surgeon to judge, hy their po;-;ition, of the 
exact !"ituation of the beak of the in~trument, when it is in use. The r111Te. 

of a catheter ~hould corre~poncl to that of the normal urethra; the in:;tru
ment employed by Thomp:::-011 hns a curve which forms a quarter of the 
circumforence of a circle with a radius of one nod five-eighth:; inches (three 
and a. 11unrtcr inche~ in diameter). Benique's irn.;trument, which iR preferred 
b.v Bum~tcad, ha~ the snme cun·ei but occupies a greater arc of the circle. 
The curve of the catheter should he conti nued qlliie 'll}J to it.~ poin(. The 
size.~ of catheter:; are arranged by either the English, Amrrican, or French 
scale-the l:tttcr being the be~t, as having more numbers, and therefore 
allowing more nicety of graduation. The English scale runs from one to 
twelve, the American from one to twenty, and the French from one to thirty, 
the number:; in the latter rcprc::cnting the circwnfermce in millimctrcil-.1 For 
purpo:<c~ of exploration, or for ordinary Uf!C, a medium-~izcd catheter ~hould 
be cho:<cn, as it is le . .:~ likely to inflict injury than a smaller one, and will 
not be eaught in the lacunre of the urethra. A do1lble-curl'ed or S catheter 
i:s a connnicnt form of the instrument for office uRe. Hucter, of Grcifs
wald, employ:-; flattened catheters, which he considers ca~icr of introduction 
than those of the ordinary form. 

Bougies and Sounds.2 -These may be regarded a~ solid catltcters. The 
bouyic (originally made of wax, whence the name) is a flexible im:trumcnt, 
and there arc t.wo varieties, corresponding to the English and Fl'Cuch cathe
ters. Be:;ide the ordinary conical, ol ive-pointed French bougie,3 the surgeon 

Fro. 513. 

BougiesaOoult. 

~hould ha.Ye some of the kind which go under the name of bougies d boule, 
or, aR B~m~tca<l more accurately terms them, acorn-pointer! bouyies. The:;e 
ar~ particularly valuable for purposes of c.xplorntion, enabling the f'urg-eon 
~o ·lu(lge of the cxtC>nt .of a stric.ture by notrng the point at which rc:-;i::;tance 
is ielt, both upon the mtroduction and upon the withdrawal of the instru
ment. Care must be taken, however, not to mi:-take for t'tricture the normal 
na:rowing of the urethra in the region of the triangular ligament, at which 
pomt, a~ :-.hmm by Dr. J. "'m. "'hite, of thi~ city, the bulbou!S-pointe(l 

~~~J.~~l~'.~;~::,1ti.:,~::~"2b1::f.~:,~,r{.~~.:~'.,.?ti~~i~i~~:~1:~~!:i;~~rsr~· :~:~:ii~~: 
th: ~i:d'd~~iral &omuls, in contradistinction to the vesical sounds usecJ for exploring 

3 To o~tnin nn instrument inte.rmediiite.in ~rmness between nn ordinary bougic and 
a so11!1d, rhompson suggests the 10.troduct1on rnto the former of n lendcn stylct 1 which 
term mates about four and n hulf inches from the extremity of the instrument. 
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hou~_ic i:-o apt to .he a~rc:oted when it .i:s being withdrawn. Fil1Jorm bougic~ 

~r.e th1; 1 !:! i:1!101~~·~~~~·i~1tl :~~·~r~ ~;~<~i11~;;~.e ~;~~~~·hn\;~;~~fe 1:~:~<!~ tc;:~~~11~'.1 ~~:~0J~ctt~:: 
hcin:,r upon the whole the best. Thc:-:e im•trurnenti- arc incfo•pcm•a.hlc for the 
treatment of tight i-tricturc~ . 

Sow1tl.'( are made of t:teel, pewter, or other metallic i::ubt<tance, and shnuld 
he perfCl'lly Fmooth and highly polished, or. which is better, plated with 
silnr or nic·kcl. Their curve should be that of a well-made metallic carhc
ter, and thC'y ~hould have a broad handle to prevent them from slipping 
wh('n in Ul'C. Their E>izcs arc graduated by the same l!cnle a:-; cathrtcr;., 
8ir ('.Bell employed a bnlbcd !'Olmd for purposes of C'xploration, and Hieh· 
arch•on, of Dublin, ha8 recently devi~ed an ingC'niom; in~trument, the ex· 
tremity of which is formed hv the approximation of two half~lndb~, which 
are introduced clo~cd, and c:3n be divaricated after pni-:sing the i-;trirture, 
thuti clearly marking the posterior limit of the contraction as the irnstrument 
is ,dthdrawn. 

Introduction of the Catheter.-The patient may be in a standing,1 sitting, 
or lying po~tl1re, the la~t bein~ much the bc~t under ordinary c:ireum!'tanc:es. 
He ~hould lie p<-dCrtly flat on hi~ hack, with the !<-hon lden-; !-ili~htly elevated 
and the thig-h:-:: i-:omewhat flexed and separated; the drawer:-; should he 
$lipped down, and the shirt tucked up so as to fully expo:-;c the genital 
organ~. The :-urgeon, ~itting or ~tandin~ on the left ~ide of the patient, 
rai.-l':-: the penis with hi ~ left hand, nncl, holding- thC' rathetC'r or ,.ouncl (pre
vinu,.ly warmed an<l oiled) lightly between the thumb and two fingers of the 
right hnnd, introdu('cs its beak between the lips of the mC'atu,., it,; :-:ha.ft 
bring nearly horizontal and lying in the direc-tion of the fold of the patient's 
left groin. The penis being ~tcacl i <'d and :::lightly drawn upward~ so as to 
efface the folds of the urethra, the in!<trumrnt is Vl'ry ~rntly pul'hcd onward~. 
entering ahnol't by its own weight, and being "swallowl'd,., n~ it were, by 
the (•anal, until the beak has pa:--:::ed beneath the ~ymphy~is puhi:;:. During 
the fir,;t two inches of its courdc the catheter ::.hould be kept to the floor of 
the urethra, ::.o as to avoid the lacuna magna, but r-:ho ulil af"tt'l'\\"ill"ds he 
made to ding to tlie roof of the canal, to avoid the ~inu~ of" the bulb and 
the openings of any false pas:o:n~es that may be pre~C'nt. '\flwn the point 
of the catheter ha~ pa!':-ed beneath the pubis, the shaft is to ht• hrought into 
the median line and i;;luw ly elevated to a Ycrtical po:-;ition, wh(•11 1 by gently 
clepre;-;:-oing the handle between the patient's thigh!<, supporling- at the ::.nme 
time the convexity of' the instrument by prc:~~ing on the perineum or with 
the fing(•r in thC' rectum, the beak will glide into the bladder. 1 f' any diffi
culty be cxprrirm·ed, the in~trument ~hould be ~li~htly withrlra.wn, and re· 
aclvancl'd \\ ith its point held more closely to the roof of the canal. 

The points rl'fJUiring ~pccial attention arc, to :woid the latuna ma~na, to 
keep the handle of the instrument down until it~ point i:; well beneath thr 
pubi!'l, and to combine the progre:-;:-:h·e and cun·ing motion!" in a :-:low and 
gentle :;wC'ep, ~o that the hrnk of the in:;trumcut mny filllO\\' the normal 
cour:-:c of the urC'thra, which the surgeon mul't con:-:tantly hear in mind. 
Above nil, the surgeon mu!'lt avoid the use of for<'C: If tlw rc .. ist~noc be 
from spa:-:m, this will yield to very gentle pressure; 1f from cong('l't1on and 
engor!!'cmrnt of the prostate, from excessiYe dev~lopmeni of t_he uvula 
vc:-;i{"W, or from the prcsrnce of a bar at the neck of the bladdl'r, 1t may be 
ncee:-~ury to employ a pro:-:tatic catheter; while if from organic ~t ri cture, a 

1 Gay ad\'i<::c~ the standing pO!;lure, nnd directs the patient to mnke a strnining 
effurl ut micturition, so t\s to o\'crcome any tendency to spasm. 



fl-18 DISEASES OP URETIIRA AND URINARY FISTULA. 

smnJler instrument lllll~t bC' U!'Cd. rnder llO riJ:cr11:0.taf.C:C\~hOt1.ll~l.~}~~·S~~~ 
~~~~11 ~.~tc~~~gt r~'ld~i~.\~'~~~-~ ~~~1, o~~~~;-u~tif~~~~l);1~,::~~~c~; ~~r/ec_~,s~l );~ made ; 
whl'rC~" , in the wOrds of t-'ir Henry Thomp~on, ,, tc111pcr1 paticr·~j· anc}l a 
light );;·nd will overcome almost all cases of diffitulty." Instca<l o 01 rng IC 

Frn.514. 

lntroductionofthccatheter. (\'011.1.aM11u1.) 

catheter, it is sometime:-; better to distend the mcihrc1 with oil, thrown in with 
an ordinary peni:;.syringe.1 

If the patient be very fat, difficulty may be experienced in bringing the 
catheter to the median line of the body without prematurely elevating it. .. 
handle, and under thc:-m circum8tance.s a manccuvre known as the "tour de 
mailte" i;:.hould be adopted. This is, indeed, a. nr.r co1wenient mode of 
c·atheterization, and I often employ it instead of the ordinary method. The 
surgeon stands on the right ~ide of the patient, and introduce::; the catheter 
with its convexity upwnrd:; and its shaft lying obliquely acrO:!S the puticnt':-i 
left thigh; as the point of the instrument re::iche:o; the bulb, the handle is 
:-;wept around towards the abdomen-when the beak enters the membranous 

1 Dr. Tytler, of )fnnchester, suggests inflation of the urethra, either with Polilzer's 
bag or by the successive injection of carbonate of ~odium and tartaric acid. 
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portion of the urethra, and is carried into the bladder hy clepre:-:,.;ing the 
~haft bctwct.>n the patient':; thighs in the way already <le~cribe<I. 

One or other of the:-:e plans is to be adopted in U:<ing metallic cathetc~ 
or ~omHI~, u~11l En~lish _flexible catheters and bougi<':i. To employ either of 
the latter with sau~foctwn, the surgeon must have at hand two ba!-<in:<, one 
of hot water and the other of cold. The in~trument i~ moulded to the 
pn~per eurve i1_i the fir:;_t, and then instantly plungccl into the other, by 
wl11ch method its eun·e 1~ fixed and will remain unchanged Ion~ enough 
for ordinary purpo::-r~. If: howeve1" there be much delay iu the introduc
tion, the warmth of the urethra will again !'Often the in~trumcnt, and it will 
lo:-e its curve. The Englhsh catheter should, as a rule, be used 11'iiho11t lite 
l!fyld. The object of the h1tter is not to ai<l in the introduc:tion of the instru
ment, but to cnahle the surgeon tu give it a permanent cun·c by keeping it 
on the st.vlct when not in use. "'hen the catheter without the stylct is not 
sufficiently firm, a. metallic instrument will commonly be i;:afcr nnd more 
efficient. If~ howC\·er-in a case of enlarged prostate, for in:-tnnce-it be 
necc;-;~ary to leave the catheter in the bladder, the metallic instrument i~ 
undc~irahle, and it may then be neces~ary to introduc(' the flexible catheter 
with the :-:tylet, the I utter being, of course, withdrawn as !:iUUU as the catheter 
is in place. 

The French im;trument is intro<luced by simply pu!:>hing- it g-ently in the 
line of the urcthrn. It is impos;-;ihlc to guide its point, which will, howenr, 
unless in cases of great obstruction, readily find ib own wny into the blad
der. The French catheter is, unfortunately, a peri,.;hable form of in:-;tru
mcnt, am! is \\ ith difficulty kept in order in warm climate:<. 

A Jtreat dif-forence of opinion prev11ils among surgeon:::. as to whi<-h i:; the 
be:;;t, the flexible or the metallic instrument; it i~ commonly i-aill that. 
thouµ-h a gum catheter may be the saf€::;t in the pntieut's own hands, yet 
that, for the i:.mrgeon, au undeviatin~ instrument is prefernblc; !'uch wa~ 

~:~11i~~~ii .. ~,11•}1~~;~~p~~1~11 \~11 ;·i~;~i i~~~r~:~\~~~i1~~P:,~·~ct~cr 1~J~ ~~:11i~1it~\~)~<~:~~:~ t~11~! 
flexible catheter is quite as easy of introduction n~. nncl much \(':<8 dangeron::: 
and painful to the patient than, the metallic. Jn dealing, howC\'Cr, with 
some very tight strictures, a silver catheter may undouhtcclly he preforable 
to any other, while, ngn in, in the Inter stages of dilatation, u~e may properly 
be mndc of finely poli~hecl conical steel sounds; in fact, in this :1s in mo!'-t 
other departments of surgery, the practitioner \Yill do wi:'cly not blindly to 
follow one t•xclu::-ivc method, but to vary hi:; rcmcdic:-:. ncconling to the exi
gencies of each particulor caf:C. Before using any catheter, whcthrr flexiblc 
or metallic, the Hurµ:eon should carefull.r exumine into the ('OJHlition of the 
instrument; fi·om neglect of this precaution the end ma~· be broken off in 
the blndcl<•1', and form the aucleuR of a ealculous concretion. 

Postaiot Cut!tetcri:ation is a name employed by Volkmann for a mode of 
treatmrnt aclvoC'atecl br Verguin, Hunter, Brainard, and Hanke, which 
con~i!-<b in op<'ning the. bhulder abo\·e the pubis, and pn~~ing a catheter 
through the wound and into the urethra from its vesical extremity. 

The Endoscope.-This consh•ts of a somewhat conical metallic tube, 
stra.i2ht for the urethra, and beaked like a vesical sound for the bladder, 
with' an eye-pirrc, an illuminating apparatus, and an nrran~emcnt of mir
ror6, by which n strong light cnn bP thrown upon whatcYCr touches the end 
of the tuhe. This mode of exploring the internal cavities of the body 
appear:-; to have ~uggeEtccl itself to Borrini, in the beginning of this century, 
a nd RUb:'<'quently to Rcgnlas, Bombolzini, Fisher (of Boston ), and _Avery, 
but wa~ fir~t practically introduced to the notice of the prorc~~wn by 
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Dcsormr:rnx · modifications of the in1'.itrurnent have since' bC'C'D propo:-:ed hy 
Crni:-:e, Wnn~-ick, " 'ale . ..;, and olhers, :;impli(ying .the ~tp~nra~u!'<, n!ul J?er
mittiiw the (•mploymcnt of !::UUiight in:-:tca<l of arl!IH:IUI 1llum111at11!n. 
Tlll)u~l1 chanf.!{':o' of color in the urethral mucous membrane are n·ad1ly 
reco~nized with the cudo~copc, it ha:; not been found t~ add.mu<'h t? the 
information which can be arquired hy careful explorat1011 \\Ith .the :-.ou.n~I 
or ratheter, nnd hms pro,·ed lc~s u::;eful in prn~ticc thnu was ~t firi-it nntic1-
pate<l. Dr. Nietze, of Yicnna

1 
has devised an mstrument which he calls a 

Desormcaux'sendoscopc. 

c.11.~tosf'O)Jf', hy mrans of which a platinum wire is rendered incan<lescent in 
the blad<l('r, and a prism is so arranged as to reflect the appearances of the 
part, which the surgeon in~pcct...; through a tube or catheter. A somewhat 
::.imilar contrintnrc, under the name of polyscope, had been previou:-:ly em
ployed by Trouve. 

l\L\LFOIDU..TIOXS OF THE URETlllU. 

The urethra may be partinlly or completely occluded, or may be partially 
deficient, an abnormal opening existing on its upper or lower surface. 'Vhen 
the opening is above, the deformity is called epispadia11, an<l when below, 
hypo.pad ias. 

Partial Occlusion, or Congenital Nauowing of the Urethra, occurs at or 
near the exlernal meatus; the treatment consists in relSloring the calibre of' 
the part by an incision with a probe-pointed bistoury, recontrnction being 
prevented by the subsequent use of a bougie, or, as advi:.ed by " 'eber, by 
dissecting the skin from around the orifice, and then splitting and cverting 
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the muc•ous membrane which i:s ~uh.sequently attnched by :::;e\·eral points of 
~uturc, a::i; in Hicord'o mode of amputatiug the peni::; . 

Complete Occlusion of the Urethra produee:' retrntion of urine "hi ch 
lL·mnlly pron:-; fatal within a few hours of birth: if the condition ::;hould be 
reco:,rnizrd during life, the occluding membrane, which i:s mmally but a few 
line~ iu thit'km·~:5, 5'houl<l be divided with a ::harp bi!-itoury or pun~cturcd with 
a trocar and c:anula, the opening being maintained by the occasional pa~;-;age 
of a boug:ie. i-;hould the point of occlusion be so far back as to render it 
impo~--ible to reach it from the mentus, it would, I think, be the surgeon's 
duty to open the urethra behind the seat of obstruction, if this could be clone 
from the perineum, or to puncture the bladder by one of' the operations 
which have alrc::tdy been described. 

Epispadias, or Deficiency in the Roof of the Urethra, may be complete or 
partial. l'ompletf' cpi . .,padias is seldom met with except in connection with 
cx::;trophy of the bhidclcr; the latter deformity having been remedied in the 
wny already d('::cribcd, the epi~padias may be re-
lieved by a pln.stic operation, as has been done by J. l'm. 516. 
Wood (!'CC page 926). Partfol epispadias is but a 
lc::;~f;>r degree of the ::-ame deformity, the abnormal 
opening extend inµ- from near the pubes to the end of 
the penis; it may be treated in a :-;imilar manner, hy 
turning down a narrow Hap from the bypogn!Slric 
1'Cgion, aud co,·erin~ it in with a bridge of skin di::;
),1.CCtcd from the ~crotum. This operation, which 
originnted with Nt:latnn in 1832, has been l"incc re· 
peatcd

1 
both by him:-elf, by Follin, and by J. Woo<l, 

with good rc::Sult:s; it is the operation after which was f.pispadias. Dupl:i.y's 
modelled Hicharcl':s method of treating exstrophy method. 

of the bladder ('ce pngc 92-1). Another plan (Fig. 
;)16), i:;uccc~sfully employed by Duplay1 consi:;t:; in simply denuding raw 
Hurfaces ou either ~ide of the urethral floor1 aud then bringing them together 

Fio. 517. 
onr a catheter with n modified 
quill 8uture. HchrOder, l\lrericke, 
and other surgeon.s, have success· 
fully oprratcd iu cases ofcpispa· ~~ 
dins in women. ~ I\ 

Hypospadias, or D~fi.cienc.11 in ~ ~ 
the F/oo.- of tlir [".-ctlira, is a I 
com11nrativcl_vcornmon affection. ~ 
The ~1hnornrnl opening, which is ~ 
usualh· much s:maller than that ,-~, 
of epi;padi3:":, is commonly found ~ ~ 
~~~1~;; ~~~~1~f;1~~~t f~}~jul:,";;i~~0~f 1 ~ ~ 
the p('ni:s an<l t'Cl'Cltum, nnd occa· 
sionnlJy. it i~ saitl, in the peri· Hypospadlas. Duplay's mclhod 

neum. Complete hypospndias, . 
as:-;otiatcd wilh cleft ~crotum, constitutes one form of l~crmap~1rod1sm~ so 
cnllrd. \\7 hcn the opening is placed far b~ck, the ~leform!ty, beside cnu~mg 
incon\·rnienec in micturition, in terferes with the C.Jnculati~n of semen, and 
thus renders the patient pmctically_sterile; under thcE:e ?1rcums~anccs the 
malformntion (which is usually uuuuportant) may call for surgical treat· 
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mcnt, wliirh consi~ts in endC:l.\"Oring to restore with knifr or trocar ~he 
1rntural pa:.;~flf!C from the meutus to the urethra. ab1~\"C' thr 1~ypo~}J<l(liac 
orifice-thc> latter being t<ubsequentl.r cloo•ed by a pla...;t1c ?Pc>ratu~u such a~ 
will be dc>~cribcd under the head of' urethral fil'tuln, or 111 mnkmg a new 
urethra b'' one of' the inrrenious operations ded~cd hY lloui~~crn, ~[outet, 

)~~~~~·, Q}1 tI::~~~~)~~ 0ic~~~~~ei ~{;i~~~~~~.0~~~~~1~\0Diu~hi<~,.~~;\;~~cY( ~;~~ 
~i~~{ 0ffo~~~1\~~cr:t~ ,~it~~\~ !:~~1~;,!~~~1;~~r;l~11~fi~~i~~· f,~~nP~

11~~ ~~~111~r~;:t~~~ 
Duplay's in im·erting nap:5 from the lower surfoce of the penis and COYermg 
them in with other~ taken from the sides of the organ (l?ig. 517), a dor~al 
incil"ion being made if necessary to relieYe tens ion, or-wh iC'h the ~amc sur
geon now prcfors-in making grooves merely on either side of' the ure~hral 
roof~ and covering th is with ~idc flaps held together O\"~l' n. c:tthetcr with a 
modified quill suture. In cnses of glandular hypospad1m; with great con
traction of the orifice, I ha.vc employed with much advantage \\rcber's 
operation for partial occlusion of the urethra. Du play a<lvi~t·~ that in both 
epii<-padins and hypo~pndias, the operations for the formation of the new 
urethra l'houl<l be undertaken at au early period, hut that tho last step
the closure of the abnormal orifice---shoul<l be postponed until the patient 
has attained the age of reason. Emmet has succe~~fully operated in a case 
of deformity :rnnlogous to hypospadias, occurring in a young woman. 

PROLAP8l'S OF TIIE URETHRA. 

This i~ ~aid by Guer::;nnt to be a not unfrcqucnt affection in female chil
dren . The prolap5:.us, which result::; from straining effort~ in coughing or in 
deforation, or, as in a case recorded by Ingersley, in an attempt to stop 
ln.ughing, fimrns a rose-colored tumor at the urinary meatus, n.ppaL·cntly pro
ceeding from the interior of the canal, but lrnYing in its cc>ntrc rm oprning 
which admits the catheter and thus re\·eals the nature of the nffoction. If' 
unrelieved, the prolapsus leads to vulvit is, and gi\'CS rise to a burning and 
smarting scn~ation in the act of micturition. The trentment recommended 
by Gucr~ant is excision with curved scissors, hemorrhage being checked by 
the use of the pcrchloridc of iron or ice. The galvan ic or ntlual cautcry is 
employed by Hkenc. Chamorro records a case occurring in an adult and 
at fir~t mi~takcn for prolapsus of the womb. Rel".t in bed and the ui<e of 
astringents rendered rcdudion possible. Rtreubcl and lllum, and Sealy 
and lludsou, of New Zealaod, have also obscrYed the atll'C'tion in adults, a~ 
has Emmet, who cured his patieot by a plastic operation. 

lJ RETHROCELE. 

In this affection, which is only met with in females, the wall of the urc>thra. 
becomes muC'h thickened, and forms a pouch which projects between the 
labia, allowing the retention of a considerable quantity ot urine, and eYent
ually leading to cystitis and ulceration of the bla(Jder. The treal111ent 
reco~nm~nded b.Y Bozeman, who has gi,·en a good account of the affection, 
c:ms1~ts 111 tnppmg the cystocele at its most dependent point. Skene men
t10ns a case cured by dilatation of the urethra and the injection of nitrate 
of silver. C.Hll?tte relieved his patient by deuuding the anterior vnginal 
wall and b~·rngmg the edges of the wound together with ~titchc~, while 
I-:awso~1 T:ut ,~·as equally ~u?cessful by cutting nwn.y the base of the sac, 

~~~s~f~~\11~r~~~d~ 'O't1~;~.s ~~:~~gi1:~~ t~:~~ b::~~~:.1d~,:0£~tlii~·u~l1°c~~l~~~~;~I~~~ 
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Simon, Thoma .... , !l1Hl Du play, the latter of whom cured his patient by lnying 
open tlu.• ~ac with the gakanic cautery and repeated cauterizntion::i with 
nitrate of silver. 

UHETITRITI~ • 

. 111.fitt.mmrttion of the Urethm may arise from injury1 from ~astric or intes
t11rnl d1:<order, from t•xpoi:;urc to cold, from the contact of irritating injec
tion~. from an acid or ammnniacal condition of the urine (as in case:; of long
~tanding stricture or pro.:;tatic enlargement), from onanism 1 from prolonrred 
or violent coitus1 or from contact with the mcn:;trual fluid 01· with lcu;or
rhreal or gonorrhrcal dltichargcs. ·whate\'er ib origin 1 its course and 
symptoms arc the r-:.nme, and it requires the same treatment. This has 
already been described at page -133. 

St'.\$:11 OF TIIE URETITRA. 

Rpasm 1 or, as it is u~ually eallcd 1 Spa81nodic Sli-ictw·e of the Uretlm1, rarely 
occurs except as a complication in cases of permanent or organic stricture, 
or in tho:-;c of inflammation of the urethra. I do not mean to deny the 
frec1ucnt existence of nrn,.cular contraction in a healthy urethra, which is 
indeed often felt closing a.round a catheter or bougie, the canal, as it wC're, 
gra~ping the in~trumcnt; but it is Yery seldom, indeed (except in the ca:m;; 
mentioned), that this contraction i5 sufficient to materially hinder the flow 
of urine, or to impede the entrance of a catheter. 

The chief ra11.11:ps of ~pa~m, be::-:ide organic ~trirturc and urethral inflam
mation, one or both of which are present in the large majority of in<.:tance::;, 
are (1) the irritation cau~ed by the impaction of a calculu,., by au acid or 
ammonia.cal condition of the urine, or by certain sub4anccs which are <>iimi-
1rntcd by the k idney:s1 as the oil of turpefitine, Rpani:.;h fly, and :;ome ,·arieties 
of wine or other liquor; (2) voluntary neglect to empty the bladder at the 
right time; (!3) exposure to cold; (4) immoderate indulgence iu coitus; (5) 
di::;e:tscs of or operations on the lower bowel; and (6) disorders of the dig<>~
ti\·c apparatus or of the nervous system. To the latter cau:-:.e is to he referred 
the urethral spa~m, sometimes culminating in temporary retention, which 
occurs in the cour~c of feyer:::., or after severe traumatic injuries or burg-ical 
operation~. u~ually an attaek of ~pasmodic retention i:; traceable to a com
bination of cau~e?.; thu'S it not unfrequeutly happens that a pati<>nt with 
slight orp:anic !itrirturc, or slight urethral or pro~tatic inflammation, dinin.~ 
out or joining- some party ?f plcasure1 and iadulging more freel.r than u .... ual 
in the clelig:ht:s of the table, perhaps also neglecting to obey the call of nature 
at the proper time, find~ at length, when au opportunity to empty the hlad
cler is pre~ented, that the power of micturition is gone. Slight ~pasm may 
occur ut any part of the canal, but the common '"'eat of the affC<:tion iii at 
the mcmhr:lnous portion, from the action of the compre~::;or urethr:.e mu~clei'. 

The sy111ptom.q, of $pa~m of the urethra are the :;uddcn occun·ence of great 
diminution in the :size of the stream, with great pain and strainiuµ in the 
act of urination, which is often accompanied with a feeling of weight and 
folnr~,; in the perineum, and with irritation of the lip:; of the meatu~, show
ing that with the :;paf'm there exi:;ts a certain degree of urethral and pro~tnti(' 
inflammation. 

The lteatmcnt ,·ar i r~ according as there is or is not complete retention. 
In the latter case, rC'lnxn.tion of the spasm may u~ually be induced by the 
n.dmini~tration of an cn<>ma of laudanum, an<l hy placing the patient in a 
warm hath, n full dor-:.e of' castor oil being gi,·en as ~oon as the blad~C'r .i:s 
rclicycd. Another remedy which has acquired a. good deal of reputat10n rn 
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theHe cn:-c:s, is the murin.tc<l tincture of iron, gi\·cn in ilo~c~ of ten or. tw~nty 
minims C\'Cn' quarter of Hn hour. The introduction of lumps of tee lllto 
the rectum i; re(•ommcrnled bv C:1zen::n-c aud 'l'cC\'UU. The rc<.·urrcnce of 
spa!-<m must be oh\·iatccl by ;eekin~ for nncl removing t~1e cau ... c, ~n.d by 
attention to the Htate of the o-eneral health. ".,.hen there 1.s great ac:1d1t.r of 
the urine, alkalies may be nclministered, such a5 the bicarbonate of oodium, 
or the liquor pota~:=;re, in combilll\tiou with tincture o~· hyo:scyamus and 
::;pirit of nitrous ether. If, as is usually the ca~c, there is some pe!·nrnnent 
coa;:;trirtiou of the urethra, this must be remedied by the sy:;tcmatic U1:iC of 
bougies. 

In a ca~e of complete retention of urine from spu~m of the urethra, it is, 
I think, better to resort at once to the catheter. Apart from the patient1s 
suflering, which is extreme, there is positive risk in allowing the bln<ldcr to 
remain distended; ntony of th is organ, or cyl:ititis, with all its consequences, 
may result, or rupture of the urethra, or even of the blud<lcr itself, may 
follow, lending to urinary cxtravasntion, or even to fatal peritonitis. A 
rather small catheter-No. 11 or 12 (French) 1-should be employed; and 
n gum-cl:ustic is commonly preferable to a mcttdlic instrument, as producing 
less pain. If cnthetcrizntion fail, the patient should be put into n hot bath, 
opium administered, and (if there be much inflammation) leechc:3 applied 
to the perineum, when the bladder will either relieve itself: or it will be 
found that the instrument can be readily introduced. Se,·ercr memmres, 
such as opening the urethra in the perineum, or puncture of the bladder, 
can only be required when the spa:sm is n. mere complication of tight organic 
stri<'tUr(', or of d('cid('d enlargement of the prostate. 

Brodie and Thompson hn.ve each recorded a case in which urethral spasm 
occurred periodically, and ultimately di.::;appeared under the use of quinin. 

CoxGESTIYE STRICTURE. 

The term is ordinarily, but incorrectly, applied to the temporary intcr
fcrc1nce with the How of urine which is due to inflammatory swellincr of the 
prostate and adjacent parts. It is, in fact, a condition of"subacutc° pro:sta· 
tit i ~, a di:-casc which, as n.lready mentioned, seriously impedes micturition, 
and occasionally produces absolute retention (p. 036 ). It is not unfrequently 
ohH.'n·cd ::ts a complication of gonorrh~a, caus('d by exposure to cold, or by 
impru_dcnc~ of various kinds. (Seep. 436.) "rhen occurring in cases of 
orgamc stricture or enlarged prostate, spasm i::1 often superaddcd. The 
frealment con!<ist:-1 in the administration of laxative:;, with laudanum enc· 
mata, and the hot bath . Leeches to the perineum will often be of service. 
If the urine. he unduly acid, alkalies may be given, autl strict attention 
~hould be p:u~l to the state of th.e patient's general health. If gonorrhcca 
be prese1~t, tills must be. treated m the way. de~cribetl in previom:i pages, and 

!~~;;.~~l~1~~\~no~tf 1~t ~~~1;:~~cc±~~dc:~tl~~::~ ~~~ub~s~~~~~~.'e~{.1f1 at~~:1°:t~~~~~~~~ 
tion should occur. 

STHIG"TL'RE OF TllE URETITRA. 

Stricture of the urethra, or, as it is often called, in contradistinction to 
the. ternpor::try forms of obstructio~ last rnenti~n.cd, Permanent or Organic 
Stricture, may result from long·contmued urethnt1s (whether gonorrh~al or 
otherwise), from mechanical injury (Traumatic Stricture), or from the con-

fi.1;(}~~1~ numbers given in this chapter refer to the French scale, or 11 CharriCre-
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traction whieh attends the healing of chancroidnl or other uker::•. The 
conµenital 1h·fC-ct which has been already described as Patlial Occlu.0;ion of 
lite Cl'ti/ua, i:-:. ~ometimrs not detected until adult life, WhNl it ruuy, for all 
practi(·al purpo.:-l',.;, be regarded as a form of organic :::tricturc. 

Age.-T1·mmlfdif' xtri<·tw·e may occur at any a:ze. I lrn.ve seen one calie iu 
a boy of' 11, who dil'd from urinary extrava:sation followiuA" the giving way 
of the urethra behind the sent of ~tricture. This ca:"e, which wa,.; one of 
great interrst, Juts been fully reported by Dr. Charles C. Lee, of New York.1 

The other forms of stricture, of which the gonorrh«al is by far the most 
con11non, arc rarely, if ever, met with before the age of puberty; aud, as 
!'everal year:'. usually elapse between the occurrence of the gonorrho::a and 
that of the str icture to which it gives rise, the latter is most commonly ob· 
served for the first time in men from 25 to .fO years of age. 

Locality.-Thc sent of stricture is, in the large majority of cai::.es (over 
two-thirds), at the sub-pubic curvature of the urethra. This has been con· 
clu~ivel~· e:-.tablished by the laborious and careful invc~tiµ-ations of Sir 
H enry 'fhomp:.:ou. The most common position i;:; at the posterior or bulbous 
part of the 8pon~y portion of the canal (Fig. 518), the liabilit~· of the 
urethra to constriction diminishing as it is traced backward~. The next 

Fm. 518. 

Seclionofurethra,showingverynarrowstricmre, 
:a.nd<l•lau:d and reticulated membranous and ptO»· 

taticportionsbehindit. (THOMPSON.) 

F10. 510. 

Stricmresneartheorificeoftheurethra. 
(THOMPSON.) 

mo::;t frc<]uC'nt ~cat of str icture is at, or within t~vo and a half in~hcs of, t~1c 
meatu~, and after this comes the central part of t~e SJ?on g)~ portmn. ~tn_c· 
turc in the posterior part of the membranous portwn 1s quite rare, while 10 
the prostati{' portion it very seJclom, if ever, occursi though the contrary has 
been ma.intninell by eminent authorities. 

1 American Journ. of Med. Sciences, July, 1862, p. 108. 
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Number.-l'"r-:unlly-in more than three-fourth~ of all ca.:r ... -thrrc i~ but 

f:!:it~ffifa;.~~:~~'.~~'.~:~~~~~1ii~0~~~cr!.ff~~t:,:i:,;i!,:.~i!·'·r'.:~~~'.~:i::::;~i:i:~~
1

:i~:~::~ 
invariably found at the sub-pubic cur\·e. 

Morbid Anatomy.-The ti~~ue chiefly affected is the ~uhnmcou)l. areolar. 

~~;~~;~i1-~~~.\~1~t :~~1: 1;a ~:~~111 \~~:11:i~~~i~: mfbW~~\?~ ~:r~~~;~g}:~·i~~~n~~;~t~1:~~l~I~~ 
mucou:-::; and suhmutour-: t1!-'sucs, and often mvolnng the ~ub;-;tanc-c of the 
corpu!-l. ~ron~iosum. The contraction which ensues dimini~hc.\oi tl~c calib1·c of 
the canal, often tluowinp: the lining membrnne of the. ~ireth~·a mto folds or 
Tid&es, and at the same time lessens the natural elal"tic1ty of the part, nnd, 
of ~our."'c, :;eriomdy impedes the exercise of its functions. Another form of 
stricture is described by some writers, as corn•isting in the deposit of' a 
pseudo-membranous !-<Uhstance on the mucous membrane itself. Such a con
dition, if it cxhst at al l, must be extremely rare. 

Classification.-Stri<:tures are variously classified, according to-1, their 
nnatomical character; 2, the degree of contraction which they cause; and, 
3, the symptoms which they present. 

1. ('la.Q.~ificrtlion areording to Analomfral Clwraeler.-(1.) A linear, bridle, 
pack-threrul, or 1•rdi·tdfu stricture is one in which the obstruction is produced 
by n. thick fold of mucous membrane perforated in the centre, or forming n. 
crescentic !:'eptum at one side only of the canal. or pm::sing across from one 
side to the other in the form of an isolated band or bands. Thcf'le bands or 
1hena are, according to Erichsen, probably formed artificially, hy the per
forat ion of a cre~centic mucous fold with the point of a catheter. 

(2.) An amrnlal' str icture resembles the variety la~t dC'sC'rihcd, except in 
the circumstance that the canal is ob:-;tructed for a greater extent, the ap
pearance being that which would be produced hy tying a :;tring or tape 
around the urethra. 

(3.) I11durated wmulrir stricture is the name given by Thompson to that 
form of' constl'iction in which the tis:-sucs nround the canal arc indurated to 
the depth of from half a line to a line. The contraction is usually greatest 
at the cf'ntntl porlion of the stricture, gidng the part an hour-o·la~:; appear
ance. The induration is commonly most dense at th(' floor of ti1c urC'thra. 

(4.) lrl'cgufar or tortuous slrictUres embmce nil the more complicated 
forms of the clif'ense. 

2. ('lrt.~8ificrdion according to DPgree of (hniraction.-.A very important 
cla!:!::;ification of l:itrictures, as regards their treatment, is into pl'nneaUe and 
impermeable. Jn one sen~e of the word, every stricture is permeable; that 
is to say, no stricture i;.; so tight but that a drop or two of urine will occa
sionally find its way through; 1 but that e\·ery stricture which allows the 
pas:!age of urine i:-;, as has hcen as;:erted, nece!'sarily pcrmcabl(' to a catheter 
or bouµ;ie, if used with sufficient skill and patience, I cannot admit. Doubt-
1e8S one surgeon will succeed where another fails, but from all that I have 
seen, either in my own practice or in that of other~, l am prepared to fully 
indorse the l'itatcmcut of Prof. Bumstead, that no surgeon of any con~ider
able experience can hon('stly maintain that he has neveri::.ecn an ''impassable 
stricture." Liston nnd Ryme, who were the great adrncatcs of the doctrine 
that no stricture was impermeable, were both foiled in their later years in 

1 Obliteration of flte urethra may result from severe laceration of the part, the 
urine all !lowing tbro_ugh a fistulous opening in the perineum; but such t\ condition 
is not, properly spe11krng 1 n strictu1·e. 
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the attempt to prt!:i:3 nn io~truruent, ancl even ~ir Henry Thompson, who, in 
hi~ cliniC'al lecture:-;, publi.:0hcd in 18U8, declared of the '1 opcrntion for im
pcrmt:ahle striC'turc" ( perinenl section J, that he had never had oc~u:-;ion to 
perform it, arnl doubted if' the nccc:<::;ity for it ever cxi:->tccl-in the third 
edition of th(' :;ame work (]8i:3) ncknowledgcs that the general rule of pcr
mcahility admit~ of a few exceptions, and confo::;ses that he has tluice had 
occu~ion to perform the operation in question. 

3. ('lw~.'!ification according to Sympto11M.-8trictures are further cln.::sificd 
according to their symptoms, into the simple stricture, the irtil<lble strfrture, 

~~'.:g ~~~~~11~tr~ci{f~ ~o:~ll~:f.urrcnt stricture. The significance of the~e terms 

Symptoms of Stricture.-One of the earliest symptoms of stricture, iu 
many ca~cs, is the presence of a. slight gleety discharge i there is1 bcsidcs1 

pain in mic:turition, referred to the part of the urethra behiud the !:ilricture, 
and the ralll:I to empty the bladder recur with increased frequency. The 
~trm~n~ is climini:"hed in size, and oilen altered in form, being curiou~ly forked 
or d1v1ded. A~ a consequence of the small size of the stream, a longer time 
i::i required to empty the bladder1 and the inrnluutary l"lraining \rhich at
tends Lhe act often leads to great irritation of the rcetum, with perlrnp~ 
pile:i. or prolaptms, nnd, in extreme cases, a. discharge of the rectal contents 
whenever urination is attempted. Retention of urine may occur at any 
moment from spa ... 111 or congestion, or from the occ:lusion of' the nurrow pass
a~c by a pellet of mucus or a calculous concretion, but more u:-;ually the 
:-;tream gradually lc~cns until the urine escape:S in drops, the bladder ~lowly 
becoming distended, until the condition described 11~ nfrntion with oi•c1:flow is 
estab\i:<hcd. The retained ul'ine undergoe:S decomposition, becoming ammoni
aeal, and producing l'ystitis with deposit of pho~phatic mutter. J laimaturiu. 
i:.i an oeca~ional symptom of :;tricture, the blood being usmdly of urethral, 
hut sometimes of vcsicnl origin. Ulceration of the bladder, or of the urethra 
behind the point of stricture, not unfrequently takel-1 placc1 and, undl'r thc::::c 
circu111i-t:mecs

1 
rupture of the part may result from the straining efforts of 

the pntient, leading to peritonitis or urinary extniYasation . ln other caseb 
the ureters nnd pclvei-; of the kidneys become dilated, and chrnnic renal 
di:seasc 1 :.upcrvcncs. Absce:s::;es often occur in the pcrincurn1 nnd more 
rarely in connection with the :rnterior portious of' the urethra, lcadiug to 
the formation of urinary fi~tul~c. 

There i:-:, usually, not much con.'Jtitulional di.1licrb1111cc in the early ~Lage.-; 
of l"lricturc; ca~cs arc, however, occa~ionnlly met with, in which gm,·e nor-

;~~\~ ~~1~\~~~~~~~~:~~l~f;e~~~j~~t~\~,1~:i~~l~~n~;~~~1'~c ut~o~~1:i~1~~c~1·i':l!~!c~~1~;~~-; 
tom~ \\ hich arc grouped together un<ler the name of urethral fci·u, arc 
<.:hicfly, but not cxclu~iYely, met with in ca~esof frritabif iJtricture, so called, 
in which ratheterization produces great and per::;i~tiug pain. In the ad
rnnrctl ~tage:i. of stricture, the constitution uhn1ys suiters, the dige.::ition be· 
ing imp:i.ired, and the patient becoming emaciated and foeble. When the 
kidneys are seriously aflCcted, connilsion:S or coma may ensue. 
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Urethral Fever is a not infrequent sequel of operations on the urethra 
an,] may even oCC'llr af'wr the ~imple introduction of a tathrte_r. Tl~i~ nffoc
tion is t'aid by Thomp:-:on to be mo!'t common nmon~ ~he mhnh1t~nt:-1 of 
warm climate:;. It is characterized bY the occurr(•nce ot rigors (occm•wnally 
attended by !-iyncope), with heach\che" and vomiting, _fol~owcd h~· fohrilc re
action. The :-ymptom~. which sometimes ~eturn perw<l1call_~', hkc th~ par
oxpm:- of intermittent fover

1 
mny immediately follow the mtroducuon o~ 

the catheter hut. are usually dclnved until after the firi:;t sub:-e<jtH.'nt act of 
micturition, 'and thus appCar to ·be due to the contac,t of u~·in~ with the 
tendC'r, and 1wrhups abraded, surface o!' the ur~thrn. 'lhc afiyct1on rarely 

~~i1~~:~1~~=:~}1'r~l~~lg~li~!~;~~)~)~l~~ihl'l~~t1~t~1~~~~~c:~1 b~;~c;,1~~1~~\~~~~::t~~~~!~~· ~:~: 
suddC'n n1TCt't. of the function of the kidney. Urcthrnl feyer is ocC'ns1onally 
follmrcd by inflammation and suppuration of the joint~, or of the rnu~cular 
or nrcolar · ti~~ues, and

1 
indeed, is in many respects analogous to gonorrhreal 

dwwnati.'fm . It i~, I helie\•e
1 

like that affection, a mild form of pyremia. 
(:-;ce page 441.) lt. is maintained _by Redillot, Beltz, a1~d otl~C'r ~vritcr.s, th~t 
the occurrence of urethral fever 1s du(' to the absorption oj t1rme1 but this 
is at lcai::t not proved, while the fact that (1) the atfoction may and docs 
occur in case~ in which there is not the slightc~t rcm:on to believe that any 
lnecnttion of the urethra exi;.;.ts, and that (2), on the other hand, it rloes not 
occur in cases of urinary extravasation or infiltration (as after lithotomy), 
wuul<l :-ccm to jul'tify a contrary opinion. 

The trralmenl of ur"thral foyer consi:::ts in the administration of nutritious 
food and stimulant:;, with tonics, especially quinia and opium. The patient 
should be kept in bed, and great caution should be exerei:.;ed in the employ
ment of in:::trumcnts. As a prophylactic, in paticnttS predispo~ccl to attacks 
of urethral or (as "TJolt calls it) stricture fever, quinia and opium may be 
given at regular intervals after each introduction of the catheter. 

Diagnosis of Stricture.-This is made by exploration with a sound or 
C'athcter, and may be aided in some cases by the use of the endoRcope. 
When the existence of stricture is suspected, the surgeon !'hould introduce 
a meclium-Rized catheter-No. 13 or 14 of the French scale-and if, on 
sev0ral trials, the in::.trument is im·ariably arrested at the ::ame point in the 
membrnnous or spongy portion of the urethra, the fact that there is a strict
ure may be considered as established. It is important, in this exploration, 
to u~e a catheter of Rufficient size, for a small one may lead to error on the 
one hand, by catching in a lacuna, or, on the other1 by pas::-ing readily 
through the !-ilricture, if this be not 'ery tight. To ascertain the degree of 
contraetion which cxii.;ts, the i::urgeon may <le~ire the patient ti) make water, 
when the i::ize of the stream will afford ::ome information upon thi~ point. 
It oft.en happcm~, however, that the patient is unahl<', from a nervous feeling., 
to urmate wh0n a)':ked to do so, and the surgeon must then try in succe:-.~ion 
smaller and $ma lier catheters, until one is found which enters the con:-trictcd 
part of the urethra. In seeking for the mouth of the f;tricture, it is well to 
lrnve some regular course of proceeding; the catheter i~ not to he thrust 
blindly in various directions, but should be first carried nlong the roof of' the 
urethra, and in the median line, then to either side, nnd finallv nlong the 
floor of the caual. 1 By means of the bougie d boule, the surgeo·n can ascer
tain, not only the po8it ion and tightness of the striC'ture, but. its extent as 
well. Formerly wax bougies were employed, with the notion that, by 

1 Dr. Stuart Eldridge hns dovis~d nn ingenious instrument for use in these cnses, 
andbnscnlleditthc 11 pathfindcr." 
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prC'.":-:in:r the in .. trument against the stricture, a mould might he obtained 
that would ~how its form tutd dire('tion; but this mode of exploration hn~ 
not proved very ~atisfactory, nnd is rarely employed at the prc:-ent <lay. 

TnEAT:\IEXT OF 8TRCCTL'RE • 

. The rrm.~titutional Trratment of .stricture ~hould never be neglected. The 

~11)~~t<l~:~~~~~d 1(~~v~~ft~~1,3itf'~r~~~1t~hs~1oc~iffrf)i~·et1~~~~;1io~~ !~~~,,~~~· ~~~~a~1f~f~~ 
i::enbed, and the ge1H'ral h.enlth maintained by the admini:stration of tonics, 
and \Jy attention to thr hygienic ~tate of the patient. Rest in bed for a 
f~w .day . .., is oflen a valuable preliminm·y to instrumental treatment, by re· 
linrng the ronµ-C'stion of the parts, and diminishing- the tendrncy to i;;pnsm. 
IL LC'c bcliC\'('8 thnt mnny :--trirturcs arc of sypl1ilitic origi n, nnd for ~uch 
rccommcndi-l the administration of mcrcurv. The Locrtl Trl·atmcnt cmhrarc~ 
the npplicntion of various method~, whici1 nrnv be cla~~ificd under the five 
head~ of dilatation, rupture, the U!'e of cn.usliCs, nud internal and cxtcmal 
inci~ion . The ui-:e of' ccrn.~tic.~ in the trcntmcnt of ~trirturc is rnrclr resorted 
to tlt the prc,.cnt day, having bcrn propcrl.v super:-:cded by other.nod safor 
n.1ethndi'i. The 1u·tidc:-: which have been chiefly cmploye<l Hl'C the nitrate of 
:-dnr and the pota..,~a fos.a, the cauterizing ngent being app1 ie1l by mean~ of 
an in,.;trumcnt fl':-<('mbl ing a catheter with a cup·likc deprc~,.;ion at its. beak, 
or hcing ~imply fix(>(I on the end of a wax boug-ie. ~\mu~ .. nt hn~ recently 
adrncatcd a modification of this mode of trcntmrnt, con!o>i:-:ting- in the em· 
JJ!oyment of the galvanic cautery applied to the stritturcd pnrt hy menn~ 
of Ht itahlc clectrodr,.. 

I shall ron!-iiclcr the treatment of ,.trirture under the 11cnds of pcrmeab{P 
t<irfrlure, impcrmeflble i;trittw·e, nnd istrictlffe complicated v:ith reteitliM of 
'urine. 

l. TnEAT:\rn~T OF P1m.'.\1E.\BLE Rnuc·Tt'HE. 

This may he conducted by means of-1, gradual dilatn.tion; 2, rontinuom-1 
dilatation; 3, rapid clilntation, or rupture;-!, intC'rnal urclhrotomy; an<l 5, 
cxtcl'llal pcrincnl urethrotomy with a guide (Hyme's operat ion). 

1. Gradual Dilatation is by far the be~t mode of treatmrnt in any in· 
stance in "·hich it i:-1 applicable, and should be giYen a fo.ir trinl in every 
case of permeable :.tricturc. An instrument (usun lly a flcxihlc one) <Jf 
f'Ufficient t'ize to enter and he fairly grasped by the stricture, should he em· 
ployed without u~ing ~uch force a:-: to cau::e pain or lead to hemonhagc; 
such an in~trumt·nt having been carried through the stricture and pa~:-:c<l 
into th(' bluddcr, mav })('allowed to remain for a fCw ~econcb, whl'n it !-=houlrl 
be gent!" withclra\\n:1 

.• lftcr a few day::, it may be pa~:-:ed ngain and followed 
by a lnr~er in:--trurnent, this procc::.s being continued until the urethra has, 
in the Cl~lr:-<e of a fortnight or ::-o, been diJnted sufficiently to receive a No. 
20 or 22 French rnthc>ter, \\ hic·h will be found, in ordinary cn~r~, as large 
as the cnnnl cnn accommodate.~ The dilatation mul't be subsequently main· 

1 Ililrdinct rcccimmcnds that the inf:.trumcntshould be constantly mo>cd hack wards 
nndf,1rwnrdssoastoC'ffoct:m "internal massage 11 ofthestricturc-amodeoftreat
ment which I cannot approve. 

2 Dr. Oti._, of :New York, and some other surgeom, be\i('ve that .the dilntn.tion <f 
the urethra should be carried ton mnch greater extent, nnd llr. Otis hR~ devised an 
im:renious uretl1rumeter for clcte>rmininl! what he consider~ the normal cnlibre of. the 
tube· I hope thnt I mnv nl)L be con~ide red as hopelessly wedded to eons.er\'nt1~m, 
whc~ I ('Xprc~s. the opinion that a <1tr1c:urc·pnl1ent who can pn~s a Xo. 21 or 22 
catheter without 1uO'eriug hnd bett~r rest :md be thankful. 
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tnined by the introduction of the catheter nt grndunJly lcngthe~1ing in.terrn1~: 
The m()dC' in which gradual dilatation ef!Cc:ts the cur<.' .of a !->lnrtur<', 1~ pr?h· 

~ ~:1~~ ~~~ :J~~ ~~1ib11~ l~1:;:::~~~~::c ~f ~~i~ 1~:l~e,~f~~.t ~~:e:~~~~~~~,:~~~ 111 yb1~11!h~\!~i~:~ :i1;~ 
!~~~:t;l:·~cic~st l~~:1~~~~·1i~j;:;·0ci~l:Ja~{~~o~~dl;)~~~~t;~t;~~1;.vi:~~1~!crf;'l i~·~~~u ~~!.~: 
Jc:::;t n false pn~ .... age be made; but the in.!:itrument is to he gently engaged Ill 
the mouth of the stricture, and held there with the slightrst prcs::>ure for n 
fow minutr~, when it will ordinarily slip through; if not1 it should be with· 
drawn, and a smaller one substituted. The dilatat ion must also be very 
gradual; if a No. 10 has been pa~sed at one vh•it, it will be qu ite. sufficient 
to get in n No. 11 or 12 nt the next, an<l no adv:111tnge cau be der1\·ed from 
attempting to progres!'i more rapidly; for, by F-O doing, nn attack of urethral 
foyer nrny not improbably be induced, which, besides endangeri ng the pa· 
tient'R life, ncccss itatf's an abandonment for the tirne of all treatment for 
the relief of the stricture. 

Paf • .;;e PaR.'{age.'f rc::;uJt from the employment of too much force, pnrticulnrly 
in the use of F-mall metallic instruments; the w:mal 8ituation of false pas· 
sagC's is nt the lower part of the urethra, and to one or other 8ide. At the 
moment of the im:trument's cleyiating from the proper channel, the patient 

fceh;; a sharp pain, and is u~ually eon~cious of some· 
F10. 520. thing having gi,·cn way i the Rurgeon at t he "Same 

time perceives that the instrument ha~ slipped from 
the urethra, by the grating ~ensation which is pl'O· 
duced; and upon placing the finger in the rectum, 
probably feels the in~trument in clo:::e proximity to 
the inte::-:tiual wall i if a catheter has been used, 
bloo<l is pumped through it at every motion 1 and, 
whate\'er in::trument has been employed, rather 
profllRe hemorrhage may follow its withdrawal. 
Hhould the ~urgeon be so unfortunate n~ to mnke 
a false pas::age, he should, if po~:-:ible, introduce a 
catheter into the bladder, by keeping it!'I point cloilely 
to the roof of the urethra, leaving it in place for a 
few days1 until the laceration has had time to heal. 
Even if this cnnnot be done, there it~, however, not 

~~~1~~l;~~sl~n °;cc~~:::~~'f t~~t1f~1~·::a,~~~~~ag~c~~~ 1;~~~ 
in the opposite direction to that of the outflO\dng 
stream. Ol<l false pa::::-ages often l{iYe n. great deal 
of trouble in the treatment of strictures bY dilata· 
tion 1 the catheter tmding con:4nntl)· to ;lip into 
the wrong channel. Thi~ nrny he obviated by u!:ing 

F-d~e pas~ages. (DRtan) a well·cun·ed instmment, and by keeping its point 
. . . awa~' from t~c orifice of the fol~e pn~..:agc, the posi-

tion of w1uch is soon a~certame<l; ass1~tancc may be al:-;o derffcd by tilting 
up the beak of the instrument by pres:sure with the finger introduced into. 
the rectum. 

2. Continuous Dilatation.-This requires the confiucment of the patient 
to bed; it is cflbcted by introducing a catheter, whith i:s then :secured in the 
hla<ldcr, nnd replaced in the course of a. couple of clay~ by a larger one, 
nn<l so on until suffic ient di latation hns been nccomplishcll. This is an 
effiei(;nt motle of treatment for c:ises in which catbctcri zation gives great 
pain (frritaUle l1l1'ielu1·es), or in which the stricture mauifrsts :.i tendency to 
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TC'C'nntract aftC'r ordinary dilatation (contractile or recurrent sfriclures). It 
may al;.;o be properly crnployccl "hen, from the cx i~tence of f..'lll"e passagc:i 
or other ci rcum!"tnn(·CI", special difficulty ha:-: been experienced in the fir:;t 
introduction of the in:-:trnment. In the employment of continuous dilata· 
tion flexible catheters are innriably to be prcforred. Under the name of 
the" multiple·weclge treatment," Dr. J. S. Coleman, of Augusta, Georgia , 
recommends the introduction of several small bougies, side by i:;ide, as an 
cfHcicnt means of pmctising continuous dilatation. 

3. Rapid Dilatation or Rupture.-The methods which arc included under 
thc:-:c heads rna.y be properly cla~sccl together, ns the diJforencc in their 
mode of action is one of degree rather than of kind. De:-:ault, Bu<:hanan, 
Hutton, 'tllai::;onneuvc, and 'Va..kley, endeavored to effect rapid dilatation of 
urethral strictures by introd uci ng first a nn1Tow sound or catheter as n gu ide, 
and then sliding over it tubes of gradually increasing sizes. " 'nklry's i1113tru· 
ment1 which is probal>ly the bc::;t of this kind, consists of a small ~ilver ca· 
theter which i fir:st in troduced into the bladder, n steel rod being then Fcrewed 
into its outer ext remity, so a.,~ to form an unerring gu ide O\·er which the di· 
la ting tubes of gum-elastic or silnr are subsequently passed. Fluid pre~sure, 1 

eHCctcd with a. dilator constructed of silk and catgut, and capable of d istcn· 
t; ion by menus of' a syringe, wns long ago employed by Amott, and has been 
more recently rc:;:o rtcd to hy Hteurer, of New York, while the expanding 
propert ies of the laminaria digitata have been utilized by Heeni\ Newmrm, 
and others; but, upon the whole, the best mean~ of eflbcting rnpid d ilatation 
is hy using in;.;truments consi~ting of two or more blades, \\'hit'h can be macle 
to diverge when in the urethrn by a i::crew arrangement in the handle, or hy 
introducing hctween them plunge r~, 'rhich net on the principle of lhe wedge. 
Luxmoor ( in 1812)1 C ivialc, L eroy d'f:tiollc:-, P crrt:':ve, Lyon, Pan coast, 
Thebaud, Voillcmier, B. "'ills Hichard~on, 8('hweig, and ot her:-:, haYe de· 
v i ~cd ingenious instruments for carrying out thi:s object, but I l'ha ll on ly 
<ll'8cribe two, viz., ~ir H. Thom p:.;on's instrument for "01:er·dislending," and 
:!\Ir. Holt's for H,qpfittint(' st ri cture~. 

Thompson's in!"trument coni- i ~ts of two bladc8, which arc joined nt ei ther 
encl, and which cnn be !:ieparntcd at nn intermediate point by tu ming n screw 

FIG. 521. 

Thompson'sstrictureexp::inder. 

in the handle; nn index sen·es to show the extent to which expansion has 
been carried, the figures co1Te:iponding to the numbers of the English 
eatheter sca le. The distending force is to be applied rather !:'lowly, so as to 
overstretch rnther than ruptu re the morbid tii-:sue!l, ao<l when the in::;trnment 
is withdrawn, u full-sized gu m catheter is pa1<:.;cd, and allowed to remain 
twenty.four hours. Dilatation is subsequently maintained by the occnsional 
introduction of a large sound . 

H olt's instrument (n modifirntion of Perre,·e's), in its pre~cnt impro\~ed 
form, consi ~ts of two blades joined at their lower extremity, and fixed in a. 

or 1w~:~~~ lt~~;;1t;~l~~~~11i~' ue1~~~ 1~f:! ~,~:: tf~~:u;~;i~i';1 ~;\~i~~n~!~e o~~i; ~: ~~1~r~t~1~1 ~i%1~ 
ih1r to the ordmnn· "\\"eber's or Thudichum 1s douche. A similar plnn is employed 
by !Jr. Uadding 111.lcl Ur. Golding, of New York. 

GI 
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han<lle cnntuinitlfl' a screw whieh can be ::;ct ~o n-.; to limit thr amount of 
expnm•inn. A gt~idin~ rod ( made hollow so ::i.-. to ~<·n·e for a cathct<·r. nml 
furnh•hc<l with a strict to keep it free from clots) pa~..-(':-> hctwl'cn the hl~des, 
and when the in~tri.mwnt i:s introduced, a dilatinl-{ tube, or plung~r, of the 
required ~izc, i~ ~lippc<l oYcr the guide and c1uickly t!1rw•t duwn Ill i-.u('h <\. 

way a:; to split or rupture the str.icture; the 1~lun~cr 18 nc~t ro~at~·<~ upon 
the ~uiding- rocl, to insure ;::epnratton ?f t!1e spl~t, "~1en the" hol~. m~t• .ument 
is removed, :md the water drawn oft with a full-s1zcd cath~te1, no m:-;tru
mcnt is left in the bla<ldcr in ordinary cases, hut a. cntll(·ter 1::.; pa ... sc(l e\'f'TY 
other day for n wcrk, and aftc~·wards at longer int~rvnl~. :r!1c .patient 
~houkl go to bed after the operation, and take two grams of qu1n1a \\1th ten 
minims of laudnnum every four hours until ~ix dosrs hn_Ye b~en ta.ken. l\Ir. 
Holt bclii;Yes that by thi~ instrument the :-uhmuf.'OUl:l ll!'~ue 1;.i, ~plit, but the 

FIG. 5:12. 

Holt'sin.strumcntforspliuings1ric1urcs 

mucou~ membrane of the urethra itself uninjured; but that ~uch is not 
alway::; the rase is shown by the fact that the operation is '?C<'a8ionally fo]. 
lowe(I by rather free bleeding. l\Iy own experience with Holt's method is 
limited, but, as far as it goes, i8 fayorable. I rcgarcl it as an excellent mode 
of treatment in l'ascs of dense cartilaginous stricture of the ~ub-pubic region, 
as wrll as in those of the irritable and contractile varietir~. It is, however, 
not free from ri~k, urethral fo\·cr and death having occa8ionally followed 
its employment. 

Until within a few years, the application of either of thc~c methods was 
necc~~arily delayed until the strictu re lrnd been dilatC'd suffic iently to admit 
the instrument, wh ich could not be made of' a ~mallrr ~ize thnn a No. 8 or 
H French catheter; but it is now possible, by re::.orting to certain ingenious 
modern contrivanees1 to employ the over·<listen~ i on or rupture trratment at 
once, for imy st ricture whiC'h is permeable to the smnllcst flliform bougie. 
One method, original ly ~ug~ested, I believe, by Prof. Yan Buren, of .New 
York, and widely popularized by Dr. Gouley, of the same city, consh:ts in 
obliquely prrforating the ext remity of' the in~trument which is to be used, 
so as to mnke an "eye" by which it can be threaded owr n delicate whale· 
bone bougie, previously introduced; while in the other plan, which is attrib· 
uted by Van Buren to l\Iaisonncuve, and which has bcrn extrnf'iYcly em
ployed by Bum~tead, the sur~eon maker\ u:;e of m1 ordinary filiform gum 
bougie provided with a metallic cap, which can be screwed on to the extrem
ity of whatever instrument is to be employed; the bou~ic being introduced, 
the instrument is attached to its end, and is thus readily guidl•d through the 
stricture, the bougie itself passing on and becoming coiled up in the bladder. 

4. Internal Urethrotomy.-This mode of treatment, whic11 was employed 
by Allies and Physick in the last century, and by ,John and Charles Be11 
in the early part of this century, is. particularly upplicahle to strictures in 
the anterior part of the urethra, but may also be u~ecl for those ~ituated in 
the sub-pubic region-though for ::ouch Ole treatment by rupture is, I think, 
preferable. For Rtrictures at or near the external meatus,1 a probc·pointed 

1 For strictures nt the mC'atus, B. '\'ills l~ichardson employs an operation devised 
many years ago b.v Colles, of Dublin, and very analogous to that more recently 
recommended by ·weber in cases of congenital occlusion of the part. (See page 950). 
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bi4oury, guided by a :-:mnll, i--traight ='taft' or groo\·cd dirertor
1 

will anl<WC'r 
every purpo ... e, but for ~tl'ic:turc:-c in other localities more complicated in!-'tru
mcnt!-' are l'C'ljuired. Thc·:-ce, whith are called 11rcthrotome.", wha.te\·er their 
cxac.t form (and a ~reat many have been iu,·ented by diflbrent ~urgeon~'. 
con)'.1:-:t <.':.: . ..;cntially inn ~uuud or catheter carrying a concealc<I bl::t<l<', which 
can. be made to project by means of a ~pring in the handle, and which is 
d~:-1g1~t·d to cut from brj'ore backwards, from behind forwruda, or in both 
dtrert1011.~. 

Crcthrotomy from, Behind Forwards, with such an inRtrumcnt tis C iviale's 
(Fig. ;)2:3), is, upon the whole, the l"afest method, but requires previous 

Frn.523. 

I o• 
dilatation of the stricturc1 up to the calibre of a Xo. 8 or 9 French rathc
ter: it is particularly applitable to strictures in the penile portion of the 
urethra. Civia.lc's iu:-;trument has been ingeniously modified by R. '"·Gross 
and by Kinloch, of Charleston. · · ' 

Urithrotomy fron1. Beji)I'(~ Backwards can only he safely performed by first 
introducing n. gu ide through the stricture. Many urcthrotomcs of this kind 
are now before the profb:;ion,. including those of )[ai;:;onncu\'(', W"ood, 
Thomp:-:011 1 Trelat, P. N. Otis, Hill, Durham, Teevan, ~lastin, Giberson, 
and Prit('hett. These instruments vary in their dct:dls, but all at'l by fir'.'.lt 
l-;('Curiug the introduction of a guide ujlOn which is :-:ub:-:c>qucntl)· pn$::Cd thr 
hlade \\ hich dh·ides the stricture. Some combine cutting with clilntalion, 
while other:-\ allow the gurgcon, if he think proper, to enlarge the incision 
as the urethrntome is withdrawn. 

'Vhatcvcr method be employed, the incision :-:hould, r think, he made 0 11 

the lowa and not t he upper side of the stricture; a. flexible catheter shou ld 
he kept in the bladder for twenty-four hours, ~rnd dilatation sub:-;cqucntly 
maintainrd by the occasional passage of a sou nd. fntcrnal u1·cthrotomy 
may be performed in the ::;ame classes of cases as Holt's operation: but the 
latter is, I think, to be preferred for f'trietures behind the scrotum1 the 
former being re:;cncd for those s ituated anteriorly. fo the after-treatment 
of these cases, Oti~ employs dry cold applied by Petitgancl':-; method of 
"med ia te irrigation" (p. 5.>). 

5. External Perineal Urethrotomy with a Guide, or the Operation by Ee· 
icrnal Dfrision or Ettcmal Inci.<iion (Syme's J.l!cthod), i:; very commonly con
fused1 with the old operation of perinea/ section, which i~, however, only 
applica.blc to cn:-es of hnpermeable stricture, whereas, a prerclluisite for this 
method lwhich was introduced by Prof. Syme in 184.1:),2 is that a staff shall 

1 A good deal of this confusion is, I_ think, owing to t!ie f:tc~ thnt P~·of. Hy.me re· 
ported as ~.xn.mplC'!\ of his own operut10n 1 several cni:es1 in winch, hnnng foiled to 
introduce his stuff, he cut into the perineum, guiding the subsequent course of the 
instrument. by placing his finger in the wound. ny so doin~ he rcnlly converted the 
operations int.o old-fu~hioned perinea! sections, the only difference being thnt. he cut 
down upon u smull stnfl' instcnd of a lflrge one, nnd then slipped the snme small stuff 

th;o~!1in;1i1~1 ~t~,i~~~;3~1 ~~~l~~!~cl ~:e:111 ~~~~~!!~f:/r~;~;t~~dt~,i~e~J0~~n~ desc:ibecl by '.Jc-
sault as one vnri<-t.y of the 11 /Jontomu~re," but to Sy me is due: the cred it. of mnkmg 
the operution f:Cnernlly known 1 :tnd of indicating t.he circumstances undor which it. 
should be ernploycd. 
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?r~,~~a~tl~~\ t~fo~1~0~1;ct~tr;~~~1:ri~tX~~;~1~~:~:~h Z;;~;c;~<fuJn[~c~.~~~~.~~~ 
at the lower third on itR convex surface; at the poiot where _the g1:00.ved 

portion joins tlie rest of the shaft,. there 1s a du•!mct 
}"'10. 524. ehouldcr, "hich is made to re::it agamst. the _fa~c ~f. the 

F-tricture, an<l thus guide the surgeon ~n Jus . mc1swn~. 
The operation is thus performed: th~ _patient, bcmg ct!1?r
izcd, is secured in the Jithotomy pol'\1tlon, and the sta~ m
troduced (in the case of a very tight f:.tricture1 by either 
of the methods described at pngc 962) ;' the RU rgcon then 
make:-; an incision about an inch and n. half in lcngth1 ex
actly in the met.1ian line of the perineum, and foeling for 
the staff, introduces the koifo, with its back towards the 
rectum into t he urethra behind the str icture, wh ich is then 
d ividcci by cutting in the groove of.the ins.trument_from 
behind forwnrds. A broad grooved dll'ector 1s then slipped 
into the blnd<le1\ and upon this, as a guide, a No. 18 or 
1-1 catheter introduced and secured in the usunl way; 
the instrument is retained for a couple of days, after 
which a. sound must be occa~ionally pai:::o::Nl to prevent re~ 

ic!~~~;:;:~:~· :~ru::: d~ffit~~lt~~~n k)~~~ee ~~t~~~~:e~~y;: 11~~ ,~~~~it;; 1 {1.1~1 ~~~~.o~~·~~~r~~ 
thralstricturc. of a catheter through the urethra, subst1tutmg a short 

perineal tube, so as to afford a free outlet for the content~ 
of the bladder, while V::m Buren, Gauley, and other American rnrgcons, 
have gone ~till further and have dispensed with the catheter altogether. 
The results of this operation are, on the whole, very satisfactory; 219 ca~e~. 
collected by Thompson, show a mortality of less than 7 per cent. 1 which is 
a small deatlH"atc in view of the nature of the cMes in which it is ordi
narily performed. 

T he operation by external division is particularly indica.tcd in cases of 
dense and l'nrtilaginous str icture (particularly when of traumatic origin), 
and of irritable or contractile stricture, when complicated by the existence of 
perinealfistulw. In cases, however, in which there is no fistu la, Holt's opera
tion is, l think, usually preferable. 

Syme's method wns also recommended by its distinguished author for the 
treatment of strictures in the anterior part of the urethra, but for such cases 
internal urethrotomy seems to me a better method. 

II. Tn.RATMEXT OF I~rPER1'IEARLE STRJCTURE. 

Cnses nre occasionally met with in which, from trn.umatic causes, the 
urethral canal is at some part totally obliterated, the urine escaping alto-

1 In order to nvoid the entrance of the staff into a foll'IC pn"~nge, Prof. Gouley pro
ceeds as follow1': T~1e urethra being filled with olhe oil, an attempt is made to in
troduce n probe-pointed whalebone guide, the point of which is rendered tempo
rarily spirnl b_y in~mer:;.ing it in boiling water, twisting it around a smnll staff, an_d 
s~dden\y ~oo1ing 1t.. If the .roiut of tbe guide becomes engaged in a lacuna, it 1s 
slightly withdrawn and carried on,~ard with a rotntory movement. If it enters a 
f~lse pa;~sage, it i~ retni1~ed in situ wnh the left hand, while nnother is passed by its 
side, t1~1s proceed mg being repf'ated until the false passage is filled up, when at last 
one guide enters the bladder i the others are then withdrawn 1 And an ''eyed catheter 
st~ff" th~·caded over that which is retained 1 in the wny described nt page ~G2. 

2 11. Dick su~ge;;ted subcutaneous dn·ision of the stricture, the introduction of the 
knife being g~uded by the use of a staff prodded with bulbs which could be felt 
through the tissues of the perineum, and modifications of the subcutaneous method 
have been recently employed by )fostin 1 of ~\lobile, and by 'l'ecYnn, of .London. 
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gethcr throu~h a fistula behind the point of injury; be~ide th~e cases, there 
arc olhe.ra ,~·hich are rno:e properly called strictures, in which, though a few 
drops of urine make their way through the meatus, yet no iai-tmment-not 
C\'en n fil_iform bougie-can be introduced. For sucll cases Boyer, and after
ward:-; )[ayor, r-commende<l forced cathele1'ization (a proceeding which wns 
attended with the gravest ri;:;k!', and is now happily almm:t entirely aban
doned), while Htaf!Ord propo~ed to cut through the impassable ~tricttire with 
a" lancettcd catheter." This plan might perhaps be adopted if n ~tricture 
i? the m?tcrior part of the urethra were so tight as to forbid the safer opera
tion of mternal urcthrotomy. Such a case mu~t, however, be extremely 
rare. The applicatioa of electricity by means of' an electrode prc:-:sed against 
the fa<·e of the stricture has been occasionally employed with advantage, 
and might be tried if the patient objected to more radical measul'CS. 

'Th ere remain to be described the Operation for Impe1'meable Stricture, 
Per~neat Sef'tion, or, as it is more accurately called by Prof: Gou Icy, Etlerrwl 
Pcrwertl Urethrotomy without a Guide, and the operation recently recom
mended by Mr. Cock. The first is often spoken of as the boutonnihe or 
button-hole inciJJion; but that name appears, from the writings of Det:iault, to 
ha\·e been indi~crim inatel y applied by Freach surgeons to any or all opera
tions which had for their object the establishment of an opening from the 
perineum into the bladder, and thus would include (beside the ordinary 
perinral section) the "external di\·ision" of Prof. Syme1 Cotk's operation 
in which the urethra is opened behind the stricture, aad e\·en the now ob
solete procedure of puncturing the bladder through the perineum. 

1. External Perinea! Urethrotomy without a Guide.-The fi"t formal 
operation of external urcthrotomy for the rclicfofstricLure, WWf'eompanierl 
by ref;intion, appears to have been pm·formed about the year 16.)~,1 hy au 
En,gli:Sh ~urgcon, named .Molins, upon a patient not too respectfully nferred 
to hy 'ViRemnn, who g ivei;; an account of the case, as /4 an old fomicator.' 1 

The urethra ha<I been opened behind the st ricture, on account of retention 
of urine, Rome time previously, but this not snth•(ying the patient, l\lr. 
l\folin:i placed him in the li thotomy position, and, giviDg one testicle in 
charge to hhi servnnt and the other to 'Viseman," with his knifC divided the 
scrotum in the middle, .. . and cutt ing into the urethra, l"l it it the whole 
length to the incision in pei-ineo." This rather heroic procedure appears to 
h~wc been followed b.r no unpleasant consequences, though it was not suc
ces~ful in curing the perinea! fostula. The operation of perinea I section was 
sub.-iequcntly resurtcd to by Solingen, in Holland, and by other surgeons, 
chieHr, however, in c:i.~es of retention, but does not appear to ha.Ye been 
~cnerftlly recngnizecl as a legitimate mode of treatin.!; stricture urmccompa· 
uied by that complication, until the publication of papers hy Arnott, in 
1823, und .Jameson, of Baltimore1 in 1824, followed some years later by 
l\Ir. Guthrie'::. well-known work on the "Anatomy nnd Disca:-:es of the 
Uriuary nncl Rexual Or~an:::.." The latter surgeon i·ecommcnded that the 
urethra. Rhoulcl he opened behind the stricture, which was then to be di,·icled 
by cutting forwards upon the point of a catheter or sound prcYiously intro
ducetl, but most operators have, in all essent ial particulari;;, fo llowed the 
praeti<.·e of .Jamc:-:on and Arnott, cutting directly upon the point of the 

d~:1 l1~'n~ 1~~~0~W'fi~c~·~a~1i~l~1;i1[.sd~:~~~~l1~~r~a~~\\;;·~\~i~ngti11~en:1~~!~\~1:.l:i~1:1:ou~i13t~~~ 
rectum, and then endeavoring to pass a flexible catheter through the strict-

1 According to Gregory, as q~1oted by ]\[':'nod (Etu~e Clinique s.ur Jes Jndicati?ns 
de l'Ur6throtomie 1-;x.tcrne. Paris, 18"0J, perine11l sect ion was prnct1sed by thellullt\n 
surgeons in the latter part of the fifteenth century. 
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urc from behind forwnrcl13, while Callender, Howse, Ifulkc, and ::\foDouw11I, 
following- a suggc:-;tion of John Hunter's, have similarly atlac~cd the ::-trwt-
ure through flll openin~ made int~ the bladd.cr ab<n-c the puhu;. " 

Ertanal perinea[ 11tdl11·otomy 1i'ttlwu.t a gwd.e may be thu~ 1~erforn~cd: .I he 
patient being etherized and secured m the lithotom_r po~1t10n, a full-s1zed 
catheter, or, which ii; better, a staff grooved on its convexity, is pa~i:icc~ down 
until it-; beak re:sts upon the face of the stricture, taking care t.hut it does 
not cntC'r a false pa~~age. The staff is then confided to an ~f'f'J~t:rnt, who 
holds it i::tcadily in one po!<ition, whi le the i::.urgcon n~akcs an 111~ 1 ~10n_ from 
an inch and a half to two inches in length, cxnrtly 111 the mC'ch an Im~ .of 
the per ineum . This inci!oiion should go through the sk in nn<l superficial 

~~1~~~~1~11 ~~~:1~ 0J~~L r~<':1~ 1~h~0 g:~~;1~·ien of bt~1t~t s1~~Jt ~11~:1 i~~;~1s ?1;t~1\~, ~;~~:· fa'~\; 
opening the urethra in front of the stricture. The sides of the canal (the 
mucous surface of which is easily recognized) are now held apart .with 
tenft('u]a, forcC>pS, or loops of thread-one passed through each margm of 
the urethra, a.s athi1'cd by A\•ery-and the part may be still further ex-

~~!~~~ni.11~~1~:11~~1&1~~1}0!·~~~1~l~~l a~f1·!~:n~f;~·~c~~~~·1~~~~l:le~b;\·~~~~~~l~1~i~s~~
1 ~} 

Leeds. In mn!:'t in1'tances it will be found po~::;iblc to slip a ~mall grooved 
director, a probe, or e\·eu a fine whalebone bougie, through the ~tricture, the 
mouth of which is thus brought into Yiew; in which Ca1'C all that remains 
to be done is to ~lit up the contracted tissues upou the guide which has been 
introduced,1 pn~~ a broad director into the bladder, and upon thi8 a foll -
1'ized catheter, which may be left in place for about forty-eight hourtS.2 If 
the opening in the stricture cannot be found, the surgeon mu:-t cautiously 
dis::ect backwards, with very light touches of the knit(>, and keeping strictly 
in the median line, until the dilated portion of the urethra behind the strict
ure is laid opcn .3 This, of course, is the only plan which cnn be followed in 
the rare ca8Cl:i, already referred to, of traumatic obliteration of the urethra. 
T he afLCr·treatment cOnf:iJ:>ts ~u the occasional pa~l!age of a sound to prevent 
recontraction. :Masti n, of ~lo bile, after cutting into the healthy urethra in 
front of t he st1·icturc, d ivides the Jattcr by n subcutaneous incision, aud 
closes the external wound by means of ha re-lip pins, so as to, if possible, 
obtain primary un ion. 

The operntion whith has been described, is certainly a much more difficult 
one than thut of Prof. kyme, and appears to ha\•e hecn more often followed 
hy death i yet, in view of the other\\'ise hopeless nnture of the cases in wh ich 
it is performed, it must he considered to gi,·e, upon the whole, VC'ry satisfac
tor~· result:o. Of 3.J cases collected by Boeckel, in which the operation was 
perfOr~1ed hy French or German surgeon~, 8 termio~ted fatally, gi\'ing a 
mortality nf nearly 23 per cent.j but in the hand:! of ~\mcrican ~urgeons, 
the rc~ult!-', anonling to Prof. Gauley, ha\·e been much better. Indeed, the 
ope.ra~ion, i.f. carC'fully performed, is not in it::::clf n•ry dan~rrour:;, and in the 
lllUJOr1ly of fatal C'H~es death has resulted from prcviorndy existing- cli!iem=e of 
the bladder au.<l k1.dneys. Perincal section, which hns, in this country, 
always been ::i farnnte mode of treating obstinate stri('tures, is adapted to 

• 
1 Unving secured the entrnnce of n fil.iform b_ougic, Otis pac;.ses the other end of the 

mstrum~ntjo1·wm·cls, tbrough the anle1'101· porlwn of the urethra, llnd then scl'('wing 
on o. Mu1sonneuve's urcthrotome, completes the operntion by internal section of the 
stricture tlt its upper side. 

2 This is considered unnecessnry by Van Buren, Gouley, nncl many other American 
surgeons. 
in~i~{~1~~ seems lo me safer thun Ruggi's plan of exposing the urethrn by a transverse 
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prrC'i~rly the ~nmc dm=15 of cnses ns Symc's ruethocl, except that, to ju:::tify 

~::1cc:;~~·:;1 f11:~~~:~·,~~~\~f;'.1 ' ~t~~~~~~~~~~~o~~s~ta/~~';:(G~~~~:~l i:~o~~~~e~~!>~= ~~ :::~i~~~ 
ure a<.·c·ompanicd by n·tention, in ca~es of ruptured urethra in which cathe
tcri1.ntion (·annut l>e nccompli~hcd ():lee page 386), and in some cases of 
traumatic oOl it<.'ration of the urethra-though it is a que~tion whether it 
might not of't(•n be better under thei:;e circum~tan<:('S to make no attempt to 
r(•:-;tore the continuity (1f the canal, hut to simply dilate the 6:-tulous orifice 
whi<.'h always exi::;t:; behind the point of occlm•ion, or to make a direct open
ing into the po~tcrior part of the urethra in the way recommended. 

2. Tapping the Urethra at the Apex of the Prostate, unassisted by a 
Guide Staff, is the name gi\'cn hy Ur. Cock, of Guy'~ Ilo:Spital, ton variety 
of lhc old 14 boutonniCrc'' operation which was frequently practised by "\Vi:-e
man and others for the relief of urina1'y retention, but \rhirh Mr. Cock rec
ommcwls in tases of impa5::;able stricture, even when not thus complicated. 
The operation consists in opening the urethra bf•hind the stri<:ture, very 
much in the way it was <lone by Guthrie, in his mo<lc of performing perinea! 
scc:tiou; but, whcrca::; Guthrie in:-.istc<l (and I think with rctL~on) on the 
propridy of always completing the operat ion by dividing the stricture ibclf: 
i\Ir. Cock urgently ach·il."C:S that the stricture !!hould not be touched, but 
that the patient !<.hould rnther be allow('(I to rcco,·cr with a perinral fbtula. 

The following arc ::\Ir. Cock':: directions for the pt•rformancc of' this opera
tion: The patient being in the lithotomy po;-;ition, the left forefinger of the 
operator i~ plnce<l in the rectum, with it::; tip at the apex of the pM:"-tatc, the 

Frn. J2S. 

rC'btions of whith should be carefu lh· a::;ccrtained. ~\. doublr·rclged knife 
is then plun1!ed stNldily but boldly illto the median line of the J?eri1~Cl1J~1, 
a111l (•arried in a direction towards the tip of the kft forefinger which lies m 

~1~1;n1t~~~~11{n~::~!~; 1i1! r~!~~ .. ~~~11~nt~;~~\~~~1~:~1 J\1:1~·~~~dn~1\~;\~~1~e'~~,~~~c~ i~1 ~~1~~ 
sider<-'d dr~irnhlc. The lower extremity of the wound reachc~ to \\ithin 
ahout hnlf un inrh of the :.1nu~. The ki1ifo is pre~sed sleaclily onwnrds to
wards thr apex of the prostate, until its pointc:rn hr f(>lt in tlo:;;c proximity 
to the tip of thr lrft forefing-er, nnd is then made to pierce the ur_eth1:n, 
b\' adrn11('inrr it obliqtwly eithrr to the rig-ht or lefl:. The finger 1::; ~till 
kCpt in the ~cctum, while. the knife is withdrawn, and n. probe-pointed di-
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rector intrrnfocccl throurrh the wound into the urethra, and pnl"i"ed into the 
bladder. The finger i; then withdrawn, and the direct1~r held in .the left 
hand, while 3 canula or female catheter is .slid along 1t.s groove mto the 
bladder, where it is retained for a few dnys. . 

This operation, which I consider a Ycry excellent one, n~1cl which I. have 
~everal timc.s practi~cd with the best results, in ens~::; of 1.ffl1u~ry rel~nlwn or 
1n-ctlmd ruptttrr, seems to me inferior to the permeal sect10n (e~thcr ~y 
Aruott's and .Jameson's, or by Guthrie's method ), for cnses of stricture m 
which the complication of retention does not exist. 

III. TnEATMENT OF S-rn1CTURF. Co"IPLICATED wrTH RETENTION OF 
URINE. 

" rllCn permanent narrowing of the urethra exists, a very slight cause 
may at any moment lead to complete retention (see page 057). Under such 
cirCumstances, the suflCrings of the patient arc \'Cry great, and it becomes 
neces:::a ry to adopt prompt and efficient means to evacuate the blnc~der. 
The he:-:t cou r:i.c to be pur:;ucd is, I think, at once to etherize the patient, 
aml, when full relaxation has been obtained, to ascertain the exact locality 
of the stricture by the introduction of a No. 13 or 1-1 catheter, and then 
attempt to pas::; a i:;mall flexible or metallic instrument, trying various sizes 
in :-uccc:-:~ion, and taking e\·ery precaution not to produce laceration of the 
urethra. If a catheter cannot be pa:;;sed, perhaps a small bou~ie may be 
made to enter the stricture, and it will often happen that when this is with· 
drawn. after remaining a few minutes, a small stream of urine will follow. 
The same end may also be attained, in some irn;tanc<::s, by pre:-i::ing for a 
fow 1ninutes \rith a sound against the face of the ~tricture. Macnamara, of 
Dublin, bclievC':S that there is in the urethra a vermicuhw movC'ment to· 
ward:; the bladder, and maintains that if' a small catheter can be fixed in a 
strictu re, it \rill in the course of an hour or so make its own way through 
the ob:;truct ion . 

If a filiform boup:ie cun be introduced into the bladder, a catheter can 
readily he made to follow, in the way described at pnge 962, when the urine 
can be drawn ofl: and the surgeon may at once proceed to treat the Rtricture 
by either rnpturc> or internal urethrotom y. Rir Ifonry Thompson has de· 
vised, for use in these case;-:, a probe·pointed catheter, the beak of which is as 
slender ns the mol"t delicate metallic probe. The instrument is doubtle:-s an effi
cient one in ~kilful hands, but seems to me less atlapted for general employ
ment than the filiform hougie used in the way which has hcen described. 
Dr. F. N. Oti~ employs a probe-pointed "dilating catheter/' with a 0 te~ting 
syringe,1' which by withdrawing a small cprnntity of urine shows conclu
siwlv when the instrument ha~ reached the bladder. Thi~ catheter rnav be 
guidCd through a very close stricture by threading it over a filiform bo'Ugie 
of extra length. 

If, after n patient trial for half an hour or ~o, no iustrument can be intro· 
duecd, or if prolonged but fruitle~s attempts at rathetcrization haYe been 
alrl'ady mode by another surgeon, the patient should he placed in a hot bath 
m~til faint.11el"S is i.nrluced, and then put to bed, and wrapped in blankets, 
with hot fomentations to the pubes and perineum. Ile shou ld be brought 
thoroughly under the influence of opium, or, if thi~ drug be for any reason 
contr:1-indicnted, may take the muriated tincture of iron in the way directed 
at pnge 9;)4, · 

~Tndcr thi~ treatment the blndtler will, in the large majority of instances, 
relieve itself in the course of a few hours, but should it not do so, the 
patient must again be etherized, and the attempt to afford instrumental re-
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li('f. carefu lly renewed. If the surgeon's efforts are !!till un~ucre::sful, more 
cleculc<l mc~ ... urcs mu)'olt he adopted. Xo precise rule can be given as to the 
length of~ time during which <lelay is justifiable in the ... c catic~. nor can the 
~urgcon ,1udgc accurately of the degree of ve:-:ical di~tension br the !!ize of 

~~\\~;~~;~~·<l;i\~~ s1t1;fc~!~~~'dt~~c ~;;~~if~ ~fte~ul~~·i~-l>~~~~ ~~fc{0~~:nfi~~·~ti~~1~~~~~ 
may be dangerou~ly cli:-:tended by an amount of urine which 1 under other cir
rums~ancc..-, would be in~ii:rnificant. The dangers of delay are very p:rcat, and 
I believe exceed those entailed by a skilfully performed operat ion. Apart 
from th.e ri.:-k of rnpturc of the bladder or urethra, serious injury cannot 
but be rnft1cted upon the ureters and kidneys, by the damming up, even for 
a few hours, of the urinary secretion. 

The operations which may be employed for the relief of retention dependent 
upon organi c ~tricturc, arc forced cafheterization, perinea} sect ion , tapping 
the urethra behind the st rictu re (Cock 's method), and tapping the bladdcr
through the rec·tum, above the pubis, or through the pubic symphy~i~. The 
first method (forced cathctcrization) is now, happily, seldom re;;:ortcd to; it 
i,; very uncertain, and extremely dangerous-and should , in my judgment, 
be utterly bani:.:;hed from practice. The operat ive proceclu re!1i employed in all 
tbe ot her methods mC'ntionccl have already been described, and it only remains 
to indicate the particular caseij which cUll for one mode of trcatmCnt rather 
than for another. lf swell in~ or other signs of inflammation in the perineum 
lead the surgeon to suppof:.C that ulceration or rupture of the urethra may 
have nlreacly occurred, and that urinary extrava~at ion b therefore imminent, ir. indeed, it hns not nctually taken place, one or other of the p<.'rine~I opera
tions 1'hould be preferred, and the choice between the,.;e should, I tlnnk, rest 
upon the or igi o of the stricture, whether gonorrhrea l or trnumatic. For 
the former, Cock's operat ion may he resorted to, ms being ea:-icr, and, under 
these ci rcumstnnces, quite as ~atisfactory ns the pcrinenl section i for, by 
dh·ert ing the cou r~c of the urine for a sl{ort time, the st ricture will, in all 
probability, become quite amenable to dilatation, or to one of the other 
mclhod8 used in the trcntmcnt of µermenble st ricture. lf, howe\'er? the 

:~i~it~~~~r;e f~~ ~l~·i;r~o~~:~a~ifc tf11~g}1~~e~~5~\1 aV~,:~)~~ ~~~~,?rint~.J~~~~~~:na~r;~ e~~ 
therefore, better to employ a radical remedy at the outset. . . . 

If, on the contrary, there be no reason to fear urinary ext rnvasation, 1t ~s, 
r think, better, in mo~t instance::, to employ the aspirator above the pnb1!'l, 
or, if' this inst rument be not at lurnd, to re::;ort to puncture of the bladder 
through the rectu m-which is usually1 in these ra~cs, nn cnsy and .safe ~pe-

~~~!~:~/c,ai~~~·,.~t:f~;·r~1t~~;~~t~1~)~,t~!~!~~=r~~1]1 d~~·i~~~~~ a:~~'l)?bee~\~~ct~·~::~t~~;~':.: 
If, from the s ize of the prostate or the contracted state of the bladder, the 
rectal puncture shou ld be considered undesirable, the next be:st course would 
he to open the urcthrn. behind the seat of st rictu re; or. if the di::case were 
of trnurnntic origin

1 
the perinea} section might be preferred1 for the reasons 

already mentioned. 

Ruptures of the Bladder and Urethra are among t he p:rave~t sequeb.::!. of 
retention of urine from or~an i e str icture. Rupture of the Bladdt:J· (which 
is very rnrc) mny g ive rise to peritonitis, or , if the rent be at a. part un
coverCd by the pCritoneum, to cxt r:wasation of urine n·ithin the pelvis; in 
eit her casC the occident is usually, though not invariably, followed by de3:th, 
three out of eight cases referred to by Gauley being reported as rccovencs. 
R upiiue of the Urethra almost invariably occurs at the.mcn~brauou~ part of 
the canal, the uriuc which is cxtravasated then ma.kwg its way mto the 
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tissue:-; of the perineum, i:;crotum . groin, and anterior nbrlominnl pari~tcs, 
and more r:1rcly pa~~ing backwards into the ti:-osue:-i of the i::.chio-rcctal f'.):--:--rc 
uncl buttocks. The trefltment of these accidents has already been de:;cl'tbed 
at pages 384 and 386. 

Stricture of the Female Urethra is a \·err rare affection. It mny result 
from gonorrhCl.'a, or from the cic:ttr ization of' a chan~re or chanc1:oi~I , .bu~ is 
more apt to be caused by the inflammation followmg. traumatic 111.iuri~s, 
particularly from the use of forceps, or the prc&;urc of the f((>tal head m 
childbirth. The sent of the stricture is usually at or YCry near the mcntus. 
The treatment con13i:sts in dilatation, aided, if i'wcc:::-;~nry, by a slight in c i~ion 
"ith a. probe·pointed knife. In a. case of stricture of 01<' fomnle urethra, 
complicated with retention, in which catheterization proved impos:)ihlL', Curl· 
ing resorted to puncture of the bladder through the vagina. Dr. 1-t. Newman 
reports Jo;Cvcral cases cured by the use of electr icity. 

f11ll'oduclion of the Ji't11wle Catheler.-The female catheter is shorter and 
lc~s cuned than the instrument used for the male urethra, and !Should be 
provided with ring~. at its OJ')('n extrem ity, to prC'vcnt the po:-sibility of its 

:~ ~~~~:~:~ci ~:.o ti11~c p~~~:~~~~n/;;1~s c~1~1~;.tb~ ~1~~~~~dc~1~ ,!~~!:~~~W~:c;1' o~'~ t~~·¥1We ~1:1~ 
patient is in bed, with the thighs flexed and somewliat ~eparated from each 
other. The surgeon iitands on the patient's left sith•, and pas~ing his left 
hand beneath the flexed limb, introduces his forcfin~er between the nymph~. 
bringing- it from behind forwards until it touches the 8pacc between the en· 
trauce of' the vagina and the orifice of the urethra, the promineuce of which 
is ea:-ily recognizc<l by the touch; the catheter is then introduced with the 
right hand abfnic the flexed limb, and, guided upon the left forefinger, slips 
without diffirult.y into the bladder. The whole opprat ion is done under the 
co,·er nf the bedclothes. In cases of malformat ion OL' oh~tn1 ction , the in
troclu('lion of the catheter may prove more difficult, and may even he im
practicable without the cxpoi:;ure of the part; should retention occur under 
such circum!;tances, no false sense of modesty should prevent the adoption 
of whatever co ur:--e may be necessary for the patieut's relief. 

Tu::'<ror.s AND FIBsunE OP TnE UHETJJRA . 

The older writeri' attributed most cases of urinary ob~truction to the ex
istence of tumors of the urethra, which they called canmcles 01· canl01$ilies; 
but in the Jig-ht of modem pathology, true tumors of this part must he 
considered very rare. In many in~tauces, what. h:n-e been culled tumors, 
arc merely clui:;ters of prominent vascular granulations, which, as in other 
mucous mcmbrnnes, occa:-:ionully result from long·continned inflammation . 
True urethral tumors are, however, occasionally met\\ ith, bclongin~ chiefly 
t? the pflpilfoty and fibro-cellular varieties. The papillary growths :tre pri1i
c1pall y ::-cen near the meatus, and :we much less common in the male than in 
the femnle sex, while the fibro-ccllula1· or polypoid tumor:-: arc chiefly limited 
to the prostntic part of the male urethra. Tuberculous and cancerow1 de
posi.ts1.al::io.,arc o~ca;.;i?nal l y f:e~n in the urethra; but a.re usua11y secondary 
to ~rnnlnr fonn:1t1011s 111 the kulney, bladder, or prostate. The treollltent of 
the vascul~r papillary growths which are ~cen nea r the rncatus, and which 
alone are like ly to be recognized during li fo, consists in exci~i on ligntion the 
application of' caw•tics (of which the best, according to Dr. Edis: arc chr~mic 
~nd carb?l ic ucids), or the use of the actual or p:nlvanic cautery. The latter 
is the ~miest remedy for the vascular tumor::; of the fomalc urethra, excision 
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being-, in lhi . ..; 1ol'alitv, attended with some ri:-:k of hemorrhacrc. If the hot 
iron is '!:-:cd, tht· :-;u1·1:ou_u<iing par~s should be protected witl; a wooden :-;p:t
tula. ~hould ~pa ... mod1c contrn.ct1on of the urethra pcr:-<i~t after n•mo\·;1! of 
the growth, forcible dilatation (as recommended bv Rithet ) may be resorted 
to, and the .~•~me plm~ may be adopted, as aclYi~cd by Kpi<.·~elbcrµ, in the 
treatment of fi·'flSllf'C of the female urethra, n condition analogous tu the 

Fio. 52G. 

Papillar)'tumorofthcfcmaleurethra (lfo1nN.) 

fissure, or painful ulcer, of the rectu m (sec pages 8.3], !)~2). Accordincr to 
Skene, many of the :.;o-callcd t:nuuclcs1 or Yascular growths, observed 17ear 
the meat.us of thC' fl>nrnlc urethra, arc rcall~· im: t:mcc::; of an inflammatory 
condition of certa in gland8 found in that part, to be trentecl by caustic ap
plications, or by slitting open the ducts of the g lands a:-: in fi~tllla in nno. 

URI~ARY Fll::lTlJLA IX Tin: )Lu.r:. 

Urethral Fistula.-Fistulous communications betW<'<"ll the nrnle urethra 
and the external surface of the body are not unfre<.1ucntly met with in cases 
of lon~-standing ~trirture. There may be one or sc\·eral external openings, 
and thc:oe may be situated iu the perineum, scrotum, or lower surface of' the 
penis, or even in the thigh!'!, buttocks, or abdominal wall. 

The treutme11t must be directed in the first place to the cure of the str ict
ure, for the nbnormal openings cannot be expected to heal \\hile an~' ob
~lrurtion to tlw natural course of thC' urine remains. :-:imple dilatntinn will in 
mnny cn~e:-; hr suffident, and it often happens thnt, whrn th<' normal rnlibrC' 
of the urrthru has bC'en rc~to red, the fistuln. will he:tl of itself. Tf the strict
ure is \'Cry hard aml (•artilaginoua, or peculiarly initablc, or if, though easily 
dilated, it co n:otantlv tends to rccontract, it will usually be ndvii::nble to re
sort at onc·c tt> cxtC.rnal division (Ryme's method), which promiFil'S better 
rcsults urnlcr these circumstances than either rupture or internal urcthrotomy. 
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If the :stricture be impermeable, the perinea! section mu:-;t b.c p<.>rn~r1~1c<l as 
u la~t rc:-;ort. If the fi4ula ::;till per:;ist after the ~urc of the stneture, 
::;1>edal mean:-; must be adopted for itd treatment. It 1s often rccommcnc~ed 
to retain a ('athetcr in the bladder, in the:se ca:se:-<, so a~ to prevent any unne 
from escaping through the fi::tula; but the plan vm:y seldom ~uc~ecds: fort.he 
reason that a ~mall cp1antity of urine inrnriably trickles alongside of the 111-

strumcnt, ancl thus dcfcat::i lhe object in view.1 It is mu~I~ better to t~nch the 
patient to use a gum-elastic catheter for himself, wh~u, 1f he can be t~du?ed 
to co-operate with the surgeon by not, under any c1rcum::;tances, urmatmg 

F10. 527. 

Urinarrfistula:iothern:ile. (LISTON.) 

except through the instrument, the fistula will probably heal without diffi
culty under simple dressing. The .'{pecial treatnienl of urethral . fistu lro 
varies accordi11g us they are seated in t he perinea!, scrotal, or pemle por
tion:; of the urethra. 

I. Perinea} Fistula.- If of small size, a perineal fistula may be induced 
to hea l by introducing a fine probe coated with nitra.tc of silver, or (which 
is probably the most efficient means) by the a.pplbttion of the galva nic 
cautery. If there be several external open ings, a good plan is to connect 
them together with an oakum th read, intrnduced by me:rns of lln eyed 
prohc; while, if this fail, it may be neces15ary to lay open the smaller 8inuses 
by inci:5iOn upon a grooved director. If the fistula be a large one1 its edges 
may be touched with strong nitric acid, so as to make a superficial slough, 
which 1 when detached, will leave healthy granulating surfacef:.; or the 
edges may be deeply pared, and brought together with metallic sutures. 
Voillemier and Guyon recommend that the fistula and surrounding ti~sue 
should be cut out by means of curved incisions meeting in front and behind . 

2. Scrotal Fistula, on account of the lax condition of the parts, msually 
requires to he freely laid open, when it will probably heal by granulation; 
or the edge:; may be deeply pared and the adjacent tissues dii:-sected up, so as 
to form broad arn l thick flaps, which are then to be accurately brought to
gether in the meclian line with deep aud superficial sutures. 

3. Penile Fistula is the most intractable form of urethral fistula, and can 
seldo1U be cured without a plastic operation. In some cases1 however, suc-

1 Chiene employs a catheter with nn India-rubber tube att1\ched, pe.~!!ing into a 
bottle placed on the floor i a siphon action is thus established, and the bladder kept 
empty by drainage. 
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res~ mny he ~)btained. by touching tl~e edge ,~·ith nitric acid, ancl hol<ling 
the ~ranulating surfaces together with se~n-fines, after the detachment of 
the !-ilougl_1. The contact of urin~ must be prenntcd hy keeping n full-~izcd 
eath~trr Ill the bladcl<'r, or, which is ui:-uully better, by the fr<'quent intro
duction of a flexible instrument. Die_OCnbach's lace·!j/ll1ue may al:so be ap-

F10. 528. 

plied with advantage in some cases. The edges of the fistula nre first blis
tered with the tincture of cantharides, and the cuticle scraped off with :i 
~calpel. lly repented introductions of a small curved needle, a waxed silk 
thread is next carried subcutaneously around, but not acro~s, the fi~tuln, 
at a di:-tance of about a quarter of an inch from its margin, when, by 
drawing upon both ends of the thread, the opening is puckered up like the 
mouth of' a purse, and secured with a knot. The l:'Uturc mav be rcmo\·cd 
after three or four days. E. Xoble Rmith hus recently rcj·wrtcd a. case 
in which a cure was effected by the application of a. strong solution of 
nitrate of silver (3j-f5j) to the iu·ethral as well a!-< to the external orifice of 
the fi>tula. 

4. Blind Urinary Fistula is the name p:i\·cn to suppurnting trach open· 
ing into the urethra, but having no external orifice. The fre1tlmf'11t consists 

~~.~~;~~~\~ fi~rl~l~t.th ei~i ~1 ~~~i I~ ~c;~l~~~~o~~'·?.~c~f::~;.f b~~ il~~-t~r, ~~~~ c~/· l:~:~oik~~'.~~:' :~~ 
occurring in wo111c11 1 and as curable by dilating the canal nnd using astrin
gent injections. 

Urethroplasty.-The simple urethropla;.;tic opf'rations occasionally re· 
quired in cases of perinea! anrl scrotal fistula, ha\'e ju:-:t been mentioned. 
l\Iore complicated procedure~ arc, however, often needed in the treatment of 
fi~tulre in the penile portion of the urethra. 

1. A good plan is to freshen the edges of the fi~tula, and cfo:;.;eC't up long, 
bridge-like flaps, which arc then stitched together OYer a slip of India-rubber, 
or, whieh is better, a piece of thin lead ribbon (Fig. 0529), so a~ to preYent 
the contact of urine. This operation is said to hm·e originated with Dieffen
bach. 

2. Alliot, Regain~. Nein.ton, and other:!, have succeeded in curing penile 
fi:-:tuhc by db:-:ecting up the integuments around the opening and ~liding 
them over the latter, nfter frc;.;hening its edges. 

3. A.ilcy Cooper operated by paring theedgesofthefistula,so as to form 
a quadrilateral wound, which wris then closed with a Hap of similar form, 
borrowed from the scrotum. 

4. Le Gros Clark pares the edges of the fistula, nud closes it by di8'ect
ing up Haps from ench side and joining them in the middle line by means of 
the clamp or quilled suture. Somewhat similar operations arc attributed to 
Rerbard and Dclorne. 

5. H.P. '\Tcir, following Langenbeck and Szymanowski, ha.i;:, succeeded 
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hy inverting an ornl flap from one side of the fi,.tuln, and pocketing it in a 

gr~~~;~a~~~~~1l. ;;Jt~no~l~c~·d~~~~<l, it may, perhaps, be th~rnght n1lvi:0ahle to divert 
the cour~e of the urine for a few days, by puncturmg the bla1ldcr through 

Urcthropl:i~ty; Dieffenbach'~ me1hod 
(EIUCH';l'N.) 

F10. 5:30. 

Jil. 
w,~ 

) 
Urethroplasty; LeGrO'ICiark'smethod 

(E111<;1tSl:!!f.) 

the rectum, or, better, by opening the urethra in the perincum 1 as has been 
done by Segala:->, Ricord, and Thompson. The rc:-;u)ts of all the~c operat ion.:. 
are apt to bC' di~appointing; 8:2 ca:o:es tabulated hy Czerny gave in al1 but 
;3.) rccoycrics, and in many of these the duration of treatment was more 
than a year. 

Urachal Fistula.-It occasionally happrns that the urachus remains 
patulous and allow:i a discharge of urine from the umbilicus. This rare 
condition, of whiC"h [ have :icen but two example~, hns been cftCctually 
remedied by CuCniot hy the application of li ~aturcs and cau!"t ic so as to 
occlude the umbilical opening. Jacohy ha!; effected n cure by the use of the 
actual cautery, nnd A. Ro~c, ofi\ew York, by means ofa pln8tir operat ion. 
'Vorster has in the same way cured a case of urachal fistula opening be
tween the umbilicus and pubes. The ligature and cautcn· combined proved 
effectual in a case sent to my cliniqul! by Dr . .).larcy, of Ri\·erton, :N. ,J. If 
the fo•tula. be complicated by the existence of phimo:-;i$-, this ~hould be re
li ned first, when the urachal opening may close of it::;elf, as in a case re
corded by Charles. 

Vesico-rectal and Urethro-rectal Fistulm h::we already been con:-;i<lere<l 
(>cc page 84i ). • 

Um~.\RY F1sTeL.\ IN THE FEMALE. 

01' this there arc five Yarieties, the urethro-v(lginal, the ve.'lico-1•aginal, the 
ve11ico-utero-vctginal, the utelero-vuginlll, and the rcsico-ulerine .~1Jlulrt. The 
local jty of the fh;tula in each case is indicated by the name. The causes of 

~~:~~~ ;i:tf~:.!~~1 a~~~c' ~:;~fc~ ,~nj1~~~J ~~s~~~~ .. ~~~:: tf ~~~;c~n~c~ :~~1~~1~.nt~ ~-u~ht~ !~~~:~ 
frequent origin of the affCction. The conse'luence11 of thi:s cOndition arc ex-
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tremely annoying to the patient; incontinence of urine i~ nlmo:-ot constantly 
p_rc~<'nt, leading to cx<:oriation uf the genital organ:-; and thi~hl", and 1rh·i11;, 
n"e to nu an11noniacal odor which render::; the patient an object of lo~thing 
to hcr::-~lf', if not to all around her. The diag1wsi~ can he madl• by placing 
the patient on her elbows and knee:::, and exposmg the part b)· drnwinrr 
away theoppo!-!ite wall of the ,·agina with a f-lims's or Bozeman's duck-billed 
5pec·ulum (Fig . . 531) i if the fistula be very ~mall, it mar elude detection 
unlc:-:-; the bladder is injected, which may be done with eii11plc water, milk, 

or '~h:c;(~l~~:~11~::~::n~~t~~~~~;~t~1:~~:~~~7~·he nsico-vaginal and other rnrieties 
of urinary fi::;tula met with in the female sex, bclonbrs rnthcr to the depart
ment of' Gymccology than to that of' General t-iurgcry, 
and It-hall, therefore, content myself with indicati ng F10. 531. 
the principles upon which the rnrious modern opera
tions for the relief of these a fleet ions arc founded, re
foning the render for more detailed information to the 
cxccll('llL works of f-limpio:on, Rimi::., Brown, Emmet, ll\'
ford, Thomas, Agnew, 0-oodell, and other writer~ On 
these subjects. entil "ithin a few yea rs, these af!Cc
tious were genC'ra lly cons idered incurable, and it is 
chiefly through the labors of American surgeons that 
tht> operati,•e treatment of vaginal fistulre, from beiug 
the opprobrium of our art, has been made one of the 
mo4 sucC'c:-osful procedures in the whole rang<' of surgi
cal pral'ticc. " rithout wishing to make invidious clis
tinctiom•, I may refer particularly to the early la hors of 
Ifaymtrcl , of)ifa:-0:0t1chusctts, and i\fettaucr,ofYirginia, 
and to the brilliant succes:0C'i' more recentlv obtainc<l 
by l\larion Kim~, who, in 18.)2, as justly rc;narked by 
Tl1om:1s, c·ombincd the es~cnt ial s of' success, and plae{'(l Duck-billed speculum. 

the operation at the clispo::;al of the profos::-ion. :--;ince 
thi:l time the suhjeC't lrns heen illustrnted both at home :rnd abroad, hy Boze
man , Emmet, Hchuppcrt, Briggs, Agnew, Rimpson, Brown, Bryant, "Tell~ , 
Kidd, Himo11, Ulrich, Neugebauer, and m:my other su rgeons. 

If a urctl1ro-vaginal or vcsico-n1ginal fistula be very ~ma ll , an attempt may 
he made to eOi:d it~ closure by the application of the actual or galvanic 
cautery, or by touching the ed~cs with nitric acid and holding them together 
with ser1·c-fineit, a plan which has been recently recommended in some casci::. 
by ~penccr '\rcl lr:. The l:irge majority of fi~tulre, however, require an 

~t;~,::~l;;,::~~i:::~t::1~:~~~
1

1'.~~I~: n~~~f if{~ .:<f,i~~i·i~~~~1~':~ .. :~,':~~\1~~~~~~: (~~mi:~~) 
thi~ plnn is more generally applicable than any of the flap operation8 
which luwe been ~ugge~tecl, though the~e may be occasionally useful in par
ticular cn:-:es. 

Operations for Urinary Vaginal Fistulm.-The points which require 
spccinl con:sidcration are-1. The position of the patient; 2. The mode of 
expn~ing the fi::stulaj :3. Paring the edges; 4. Introrluction of the sutures; 
,). Fa!o;trning the !'Uturcsi G. Use of the catheter during the after-trrat· 

~~1ct7~ 1;t ~1\1~1u1;l b~h1~r:1~1~11~cda~o~~h:1~~ ~!~~r:~~~~1reb/~~t~!~li~~ 1~~n~71:0~tat;'l~f 
the gcnern.1 health, by subdui ng local inflammation, :rnd by dividing any 
cieatridal h:rnd:; that might interfere with the sucee~~ of the treatment. A 
doec of castor oil should be administered the night before, and an enema 
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given on the morning of the operation, while to avoid the t-uffering, b?th 
phy:.:ical an(l mc·ntal, to which this would othern·isc ne(•(':::-:arily given~(', 
the patient :;hould in\'ariably he am-esthetized, unlc::~ there be some spccrn l 
reason to the contrary. ~ 

1. Position of the Patient.-The beot is, I think, a modification of that 
known a:-; the knee-elbow position, the patient being supported upon pillows 
or on n. well-padded double-inclined plane, with the hips elevated, and the 
head and i::houlders depressed, the thighs widely separated, and held apart 

by as:sistants; Sims and Emmet, howc,'er, 
Fw. 532. prefer a semi-prone position, the patient lying 

partly on the left :::;i<le with the thighs flexed 
-the right rather more than the left-and 
the breast resting upon the table, while 
S.imon ndopts the supine position, with the 
hips and thighs much raised, and w· ells 
recommends the ordinary lithotorny position, 
with the ha11<l8 and feet fastened together 
with bandages or straps. 

2. Exposure of the Fistula.-This may 
be done with an ordinruy :-iims's speculum, 

Emmet's speculum. held by an assistant, or by llU'flllS of Emmet'~ 
modification of that in~trument, if the ~emi· 

prone position is chosen, or by a similar modification described by "'ells, if 
the patient be placed either on her back or in the position here recom· 
mended. These modifications of Rims's specu lum consist in the adaptation 
of a fencstrated blade, which fits over the buttock or sacrum of the patient, 
and thus keeps the instrument in plnce without the aid of an asisi~tant. 
A bright light is neces:::ary for the operation, the best illuminatiot"! being 
afforded by placing the operating table near a high window; if this cannot 
be obtained, an Argand lamp aucl reflector may be substituted. 

3. Paring the Edges.-This may be clone "ith either knives or ~cissors, 
according to the fancy of the operatorj it is co1n-enient to have a double
edged knife cur\'ed on the flat, and others with the blades bent at an angle 
with the shalt (Fig. 5:l3). The sides of' the fistula may be steadied by 

FIG. 533. 

Knife for,·esicO·\'aginal fistula. 

menus of suitable forceps, or one or more hooks with long l1anclles, whi1e 
the paring is effoctccl by transfixing the part with the knife, and cutting 
first in one, and then in the opposite direction, ~o that a complete ring is 
denuded. In doing this, ::ome surgeons cut perpendicularly to the plane of 
the vco ico·vngiual ~cptum , while others bevel the edg-cs by cutting in an 
oblique direction, so ns to spare the mucouR membrane of the bladder. 
Langen beck again, and, more recently, Collis, of Dublin, have advised that 
the edges of the fo;tula. shou ld be :-iplit, sons t.o obtain a broad raw surface 
without. cutt ing nway any tissue whate\'er. Provided that. a hroad surface 
be obtai ucd for adhcision, it probably makes little difference which particu· 
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lar plan .i~ a(lopted. Before proceeding to the next step of the operation, 
all bleedmg Hhould be checked by torsion, by pre~.;;;ure with a piece of sponge 
mount(•cl on .a hnncll~ or "sponge-holder," or by throwing in a stream of 
cold water w1th n syrmge. 

Fro. 534. 

Operation for,·esiCO·\·aginalfistula; sutures in position. (SntON.) 

4. Introduction of the Sutures.-The material generally chosen for the 
suture, in this country, is, in accordance with the practice of Rims nnd 
Bozeman, sih·cr wire i and this seems to me, upon the whole, preferable to 
the other suh:-:tnnccs u~ed for the purpose. Rimon, however, employs a 
$ilken, nnd Ulrith, of' Yienna! a hempen $Uture; while ".,.ell~ considers, and 
probably with good rea~on, the choice of material much less important than 
has been commonly supposed. 'Vutzer employed the harelip pin nnd twisted 
s.uture, and the e.ame plan with varfous modifications has been i::incc adopted 
hr Metzler, of Prague, Mastin, of Mobile, and Watson, of Edinburgh. The 
i;; uturcs, whether of silk or metal, may be conwniently introduced with 
~hort \\'Cll·cu1Tcd needles held by suitable force11s, Ol' with .needles eyed near 

62 
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the point, and mounted in handles like the ordinary ure,·u~ ne~dlc: R_on;1e
timcs the ~ilk or wire may be threaded upon two needle:~, ench of wlud1 is m
troduced from the vesiea'i ;-;urface of the fi;-;tula; or au eyed n<'cdlc, th1·<:ade<l, 
may be pa~_..;ed through one margin, and n notched ncedl<\ .unthrcnded, 
through the other-the loop of the thread being then caught m thc. n~teh 

~1~h~~ll~f~l~~~.0A~·~1:'.;~~JI~ i ~~~ ~~~~~~t~~: ~b~g~r~~·t n;;i;a~~'(~~:L/'~~~ ;~mi~~: 
Joseph Bell employs s.teel points welded to the wire, 80 as to leave no pro
jecting ::;houlclcr and to require no threading. Special needles h:.n•e been 
devi:-:ed for thi8 operation by Druitt, Startin, and others, but I nm not aware 
that they po~~e_..;s any superiority over the simpler implements a.hove_ recom
mended. The pn:::.sage of the needle from within outwards may be ::t1decl 1.)Y 
stead yin" the part to be transfixed with a. blunt hook hcut at an angle to its 
shaft, an~l, when wire i8 used, adYm1tage may be derived from dra\\·ing it 
over a. notched" feeder," \\'hieh prevents it from cutting through the margin 

of the fistula. \rhea the edges have been bevelled or 
Fro. 535. split, the sutures should be pa~se<l so as not to encroach 

upon the vcsical mucous membrane, but this may be in
cluded when the fistula has been p::ircd perpend icularly 
to the septum. The sutures should be pn:o:-:cd about half' 
an inch from the free margin of the fistula, and bhould be 
about a sixth of au inch apart. The fi!'tuln. shoulcl, if' 
po ... ~ible, be clo.::ed in a tramrverse direction, s6 as to form a 
cicatrix at right angles to the long axi8 of the vagina. A 
~ingle set of butures may be u~ed, or a def'p an<l superfi
cial set, aecording to the fancy of the operator. 

5. Fastening the Sutures.-If of :-ilk, the sutures are 
to be tied in au ordinary surgeon's knot, all the knots 
being made on the same side of the fistula.; wire ~uture::; 
may be co1wcniently clamped with perfornted shot, or 
t.wi~ted with the fingers, or, if the fistula be high up, with 

Coghill'-> wire twister. the "wire twister" devi;;ed by Coghill (Fig. 53:)); or the 
ends on either side may be paRi:;ed through a meta lie plate 

and secured with ~hot (as in Sims's earlier operations); or Bozcman's inge
nious modification, known as the" button suture/' may be substituted (Fig. 
5:36); or the surgeon may employ one of the many shield~ and splints 

Fw. 536. B~~~~1, 1:~~~e~~~~1d<l~~:;~c;~. bL ~\~1t:~~ 

l:lozcman'sbuuonsumre 

jority of case~, however, the simple inter
rupted suture will, I think, be found more 
satisfactory than any other. .A8 a test of 
the accurate closure of the fi~tula, ::in at
tempt may be made to pass a probe be
tween the ~titchcs, and the bladder may 
be injected with milk or colored water. 

. . . 6. The Catheter.-It i< by the lnr~e 

::_1~~~'~Yct ~F i~~~11~~:~~c~;~0(1P~~. ~~J)_i;;~~;etb~~t~:1~1\:~0:1~~~cJ~,c~tl~~.t~r~~~1:i~~ 
t10n, ~JHl to ~ccp it m place durrng the after-treatment. Rimon, however, 
hus. <l1:-:canled the ~atheter altogether, except in cnses of retention, when 
he mtrotlures the mstrument at intervals of three or four hours· while 
'Veils introduces at first a. small vulcanite catheter, but removes it ~1 soon 
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n::1 it cau~(·i;i. any irritation or discomfort. In this country, the principal ad· 
rneatt!'.i of the di:<u~e of the catheter are Dr. ~chuppert, of Kew Orleans, 
and Dr. Briµ-gi.i, of Nashville. If the catheter be used, great care must he 
taken not to let it become clogged with mucus. 

7. Removal of the Sutures.-This may be done while the pnticat ii-; in 
the l'cmi-pronc po~ition. 8ilk sutures should be withdrawn ahout the Uth 

~l~~1~hu~~~)~~~~.~~r~1·~·~ 1~,~~u;;~.~:~~~~·et~~e~1~1p~~~~~~l~t!\~.; it is better to retain 

Th e bowels should be locked up with opiu m for about two weeks, and 
cleanlinc8::.; immrccl by da ily syringing of the vagina. If the urine be am
moniacal, the bladder may be.washed out through a double catheter. 

Modifications Required in Special Cases.- When the fi'tula ;, p laced in 
the upper pnrt of t he ve:Sico-vagiual septum, care mul't he tnkcn not to im
plicate the ureters in the operation. ~egJect of thi~ precaution may lead 
lo failure, from the ureter open ing into the ,·agina above the c·icatfix, or 
even to death, from occlusion of the ureter and consequent urremia. For 
u1·ctuo-vayinrd fistulre, Parvin turn!<. the displaced di"-
tal extremity of the ureter iuto the bladder, and then J'10. 537. 
clo::;cs the vaginal opening, while Landau recom
mends that an attempt should be made to pm::; a ca
theter from the hi adder through the ureter, the open
ing in which is then to be closed over tbc in1'trurncnt; 
or, if this cannot be done, that the lower part of the 
ureter should be slit into the bladder, so as to con
vert the case in to one of ordinary vesico-rnginal 
fi:<tula. In cases of vesico-utero-raginal fi1::;tula, the 
aoterior lip of the uLeru~. or possibly the posterior 
lip, mu:-;t be utilized in clo::;ing the opening: in the 
latter caiie, the patient is rendered sterile, and t he 
men~<>:; c~capc through the urethra. In cases oftiesi
co-ulcrine fi~tula, the anterior Jip of the uterus mu~t 
be s li t up until the openi ng is cxpo.!Sed, when its edges 
may be freshened and united with sutures. In cm•es 
of' very great deficiency of the vesico-vaginal sep- Opcr.uion for •·csico-
tum, the operation of lrcrnst1erse obliteration of the i·a- uterine fi,tula. (f11o&tAs.) 
ginft (Fig .. 5:38), as employed by Simon and Bozeman, 
may be neccs~ary: thii:i consi~ts in paring the anterior lip of the fi~tula, and 
attaching it to the pre\·iously denuded po:::terior wall of the vagina, iso as to 
completcl.r clo:::e the orifice of this canal; the menl'es sub~equentlj' <'l'cape 
through the urethra, but the patie1.1t jg rendered steri le nnd unfitted for 
8exual congres~. Hence, when applicable, a better plan, al:-:o Fll~ge:-:tcd by 
Bozeman, is to endeavor to les:!en the autero-po~terior diameter of the fi~tula, 
by daily dragging down the neck of the uterus, with forceps, for ~omc weeks 
prior to the operation, which is then performed as in an ordi nary cn:;e of 
ve~ico·utero-vag i nal fi,.; tu la. '\Vhen the floor of the urethra i,:;. completely 
destroyed, as well n~ the vesico-vnginal septum, it may be nece:-:,.;ary to pure, 
or split, a nd unite the labia , as in the operation of epi~iorrhaphy (p. 1010), so 
as to close the 'i'tdva, except at its anterior portion, where an opening must 
be left for the escape of the urine and menses, incontinence being pre
vented by the adnptation of a suitable truss. This operation, which l have 



980 DISEASES OF URETHRA AND URINARY FISTULA. 

m~·l'lclf rc:-:ortecl to with acknntage, may be supplemented, ns. Ht~gc:;;t~~ 'l'b~ 
Maunder, by tapping the vagina through the l'CC'tum an<l 111t1uduc11 g 

FIG. 53R 

Trnnsvcrseobliterationofthevagina. (S!'tON.) 

tube1 so as to insure a free exit to the urine until the union of tl1c raw 
surfaces is complctc.1 

1 In the nbove pag-es I hn"e drawn freely from the excellent. Treatise on the Diseases 
of Women, by Prof. T. G. Thomas, of Xew York, and from a valuable paper on the 
treatment of vag-inal fistulre, by lCr. T. t:ipencer W'ells, in St. 'l'Jiomas's H osp. Reports, 
XS., vol. i., 1870. 
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CIT.APTER XLYII. 

DIREASES OF TilE GENERATIYE ORGANS. 

DISEASES OF THE l\IALE GENITALS. 

MALF01n1AT10N~ oF TrrE PENIS AND ScnoTcM. 

Congenital Adhesion.-The penis is sometimes bound down to the scrotum 
by a web of i-kin extending from the lower surface of the organ to the ra.phe; 
the lrel.ltment consists in dividing the web, and bringing the edges of the 
wound together in a longitudinal direction (as successfully clone by Bouis
son), or if thi~ be impracticable ou account of the shortuet":s of the attach
ments, in carefu lly dissecting the penis from its abnormal position and rai:; ing 
it towards the belly, the gHp in the scrotum being then filled with a flap 
borrowed from the gl'Oin or thigh, as suggested by H olmes. 

Incurvation of the Penis (with hypospadins) is occasionally met with, 
and may seriously interfore with procreation: the treatment may con:;ist 
(1) in divi!:'ion of the contracted tissue, subcutancomdy, ns practised by 
Bouitison, or, d eicl oiwerl, as preferred by Duplay i (2) in exci~ing a wedge
shaped piece from the donmm of the organ by tran::;ver:;e inc·i:sioni-, and 
bringing the sides of the wounds together so flti to raise the glans pcni::., as 
advised by Phy::oick, Pancoast, and Gross; (3) in amputating the head of 
the organ, and enlarg ing the hypospadic orifice, as suggc~ted hy Holmes, 
or (4) in splicing the contracted part as ingeniously sugge~ted by Dr. Gouley, 
of New York. Dr. R. F. 'reir, also of New York, has, in two cases in 
which this condit ion was complicated by congen ital ndhctiion to the ~c!·otum, 
successfully reso rted to a modification of Boui~son's method, while Dr. E. 
Bradley, of the same city, has operated by making V-shaped incisions on 
the lower surface of the organ, which was then strapped up against the 
abdomen while cicatrization occurred. 

Fissure, or Cleft of the Scrotum, occurring in con nection with malforma
tion of' the penis and complete hypospadias, constitutes a variety of so
called hermaphrod ism; the cleft scrotum represents the labia majora, and 
the deformed penis the clitoris, and if the te~tc:s be retoincd within the ab
domen the re:;cmhlanee to the female organs is tolerably complete. These 
cases seldom admit of operative interference, but the surgeon may be cal led 
upon to exprc:::s an opinion a~ to the sex of the child, and to a<lvi~e as to 
the mode in whith it shall be brought up. The clia~no~is of sex can 
usually, but by no means always, be made by simultane?u::i. rectal and 
ve~ical exploration; if no trace of a uterus be found, and 1f the suppo::;ed 
varrina open directly in to the bladder, the vrobability is that the subject 
belongs to the male sex. In a case of doubt, it would probably be judicious, 
as advised by IIolmei:;, to bring the child up as a boy. 

PHDIOSIS. 

Phimosis may be either congenital or acquired. This cond it ion consists 
in an elongation of the prepuce, with contraction of its orifice, P.l'C\'Cntiug 
the forei:;k in from being dmwn back so as to expose the glans pcms. 
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Congenital Phimosis.-In cong-enital ca::es the cont met ion i1' most marked 
in the inner or mucous layer of the prepuce, which adheres more or le~ 
clo~cly to the :surface of thC glans,1 while the skin ?f the p:~rt i~ c.omparn
tively lax. Phimn~is is often the source of great mconvcmencc, 1f not of 
po:-:it'ive di,.:case. In childhood, it may form an impediment t1! ~he ft~iw of 

~~~·~~t,~~~~<l:)';.g,.~~i~:Ji ~~{~~I~!, ~11~~1, ~~~;~~·i~1~~:~0 ~~:~~~~.r~:,?,~~u~1 ~11~~~1(;:~:0;~ 
paraly~i:i, etc. By the !'\training which it occasions, 1~ sometime~ pred1~poi;:cs 
to hernia. In adult lifo, it may interfere with the d 1~charge. of semen, and 
thu:S render the patient practically sterile, while, by prevcnt111g th.e retrac
tion of the prepuce, it causes an accumulation of smegma, produc1~1g great 
irritation of the part, and exposing the patient to repeated .attacks of ~alano
posthiti~. Phimosis, morcove1\ apparently renders its sub.J~Ct more lt~blc: to 
the various forms of VC'nerea.1 infection, and becomes a ::i.cnouR comphcat1on 
when vcnc1·cal diseases are acquired. It also, in the opinion of Hey, llolmes, 
and others, predisposes to the development of' mal ignant disea:-e of the part. 

Acquired Phimosis may result from thickening of the prepuce, following 
~onorrhreal or chancroidal inflammation, or may be dependent upon t~1e e~
istcncc of fi:--surcs or excoriations of the part. In some instances, ph1mos1s 
is complicated with a condition of solid redema of the prepuce, constituting 
n. state of hypertrophy, which, like the analogous hypertrophy of the clitoris, 
seems, occasionally, to be due to constitutional syphilis. 

Treatment of Phimosis.-In some cases it is sufficient to diuide the mucous 
layet of the prepuce, which is, as has been mentioned, the part chiefly affCcted 
in congenital phinm::iiS, but in many instances it will be nece~,.;ary to adopt 
severer mensurcs, which may be clas::;ificd under the heads of incision, exci
sion, and circumcision. 

1. Division of the Mucous Layer of the Prepuce may be accomplished in 
several ways: 

(1.) Hudden dilatation or rupture of the mucous layer may be effected by 
introducing- tho blades of an ordinary pair of dressing forceps between the 
prepuce nnd glans penis, one on either side:, and then quickly withdrawing 
the instrument with its blndes widely separated; the foreskin is then drawn 
back, and kept retracted for about forty-eight hours. This plan i~ s~1i<l to 
have ori~inatcd with Hutton, of Dublin, and has been, l:ltely, highly com
mended by Cn1ise, of the same place, who has devised a. special instrument 
for the operation. A three-bladed forceps is employed for the same purpose 
by French surgeons. 

Erichsen recommends, in cases of acquired phimo:->is depending upon fis
sures of the preputial orifice, gradual dilatation, eftbcted by means of a 
two-binded urethral dilator, such as is used in the operation of lithectnsy in 
the female. 

(2.) The surgeon may employ a small pair of scissors, the lower blade of 
which is probe-pointed, introducing this blade between the prepuce and 
glans, and thrusting the other or ~harp-pointed blade between the layers of 
the prepuce. The contracted mucous layer can now be divi<lecl at a. single 
stroke, the foreskin being then retracted, as in the previous method. This 

1 According to BOke.i, ndhcsion of the inner layer of the i:repucc to the glans penis 

~~~sn~;I~~\~ ~(11·~~ ~;~fi~1~~l:1; 0f t:::l}Jt~~ f~~1 ~~~1e ~th 1i1:isi~'. vbeu~ 1 ~~:~. buen~ ~Si~gt~li~l~~·dn ~,: 
the rcndiness with which the foreskin can be drawn back, showing that its orifice is 
not really cootrncted. 
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mode of operating appears to ha\·e originated with Dr. Edward Peace, of 
thi.~ cit.''• formerly one of the surgeons to the Pennsylvania Iloi'pital. 

(:3.) Faure'~ method con~ists in forcibly drawing backward the skin of 
the pcni:", and didcling the mucous fayer of the prepuce,\\ hich i~ thus made 
tense, by a succc~:-;ion of notches with a pair of' probe-pointed sci~ors. 

2. Incision.-This may be done either at the upper or lower i;:urfoce of 
the p('llili; probe-pointed ::cissors may be u:::ed, or the surgeon may introduce 
a grooved director, and upon this a sharp-pointed cut'Yed bistour_r, which is 
then made to transfix the prepuce and cut from within outward~. sci~sors 
being employed, if necc&sary, to complete the clivh·fon of the mucous mem
brane. Another plan is to dispense with the director, guarding the point 
of the hi~toury with a small piece of wax until it has reached the de:::.ired 
point, when it is made to transfix and cut its wny out as before. If the 
incision be made below, the frrenum, if too short, may be at the same Lime 
divided. This method is attended with the di~advantage of leaving :.i wing
like pr~jeetion of preputial tissue on either side of the penis, con,,tituting 
an unseemly deformity, and, if, as often happens, the prepuce sub~equcntly 
becomes thickened and hypertrophied, interfering with coitus. 

3. Excision.-The prepuce having been divided with a histoury along 
the dor1'um of' the penis, as in the operation by inci1'ioo, the flap:::. on either 
~ide may be seized with forceps and cut off' in an oblique direction, RO as to 
make au oval wound; the mucous membrane is then attached to the ~kin 
with :::i lk or lead suture~, and the part covered with a cold-wntcr drc:-i';iug. 
This operation gives a very good result, and is, I think, particularly ap-

Frn. 530. 

Circumcision. (ERICHSEN.) 

plicnhle to those cases in which the prepu.ce is in .a stnte of solid tr<~ema 
and hypcrtrnphy. Other plani'; are .to excise th~ fra-m~1~1, t~gether with a 
V-shnpccl portion of the prepu.ce1 a~ 111 the ope~·atwus of fax~) and Johert 
(de Lamballe), or to remove with scissors a sem1luuar flapi as m the method 
of Lb~frauc. 
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pr:Pu~.~~~:1~~i~: ~~a:,.~h!~;,~.~;~~~~~·i:hat~1 ~h~e~~o11~~;'(~~ ~\~l~~~a~~;,~~~p~~~~~ 
in the ord inary condition, to the line of the corona gl:rndis :-.hall be eutirely 
in front of the penis; a pair of narrow-bladed forceps is th('n applied in an 
obl ique direction (so ati not to encroach too much upon the frwnum), nncl 
firmly held hy an as::;i~tant, while the surgeon with knifo or ~d!:=s?1-s remO\·e::; 
the part of the prepuce which is in front; when the instrument 1s removed, 
it will be found that more of the skin has been taken away than of' the 
mucous membrane, and it is, therefore, usually necc::~ary to ~lit this a1ong 
the donmm of the penis-when the corners of the flaps thus formed may be 
excised, nnd the Op<'ration completed by uniting the :;k in and mucou~ mern
brane with silk or lea<l sutures, or with serre-fines. This operation 1s com
monly ntlcuded with some little hemorrhage, which, if sutures are used, can 
be conveniently checked by transfixing each of the bleedi11g vessels with 
one of the stitches; under other circumstances, ligatures may be required. 
An ingenious modification of this operation is that introduc<'d by Ricord, 
who has devised for the purpose a pair of feneslrated forcep.'j, through which 
the suture threads may be introduced before the prepuce is cut off; the for
CC'ps being remoYed, the mucous membrane is, if ncces:5ary, slit along the 
dorsum, and each thread didded in the middle, so as to form a. suture on 
either side. Dr. Levis has invented ingenious forceps to facilitate the cut
tin,1r away of the 11wcow1 layer, without the iikin, of the prepuce. 

No operation for phimosis shou ld, as a rule, be performed in any case 
complicated with chanrroid, lest the whole wound should become inoculated. 
In order to prevent the occurrence of painful erections after t.hc:se opera
tion~, Dr. Otis, of New York, recommends the use of dry cold applied by 
means of Petitgan<l's method of mediate irrigation (p. 55). 

PA RAPJJJMOSTS. 

This is the name given to the condition in which the prepuce has been 
drawn up above the corona g land is and cannot be replaced. The glans bOOU 

becomes swollen and mdematous, from the 
constriction exercised by the prcputi;1l ori
fice, and, if' relief be not afforded, ulcera
tion or slou~hing may occur. Paraphi
mosis is ch iefly met with in boys, but ruay 
occur at any age if the prepuce be con
tracted. The treatment cousists in effecting 
reduction, which may be sometimes aided 
b.': pr~liminary scarifications, or by the ap
phcat1on of the cold douche or of ice. Re
duction may usually be accomplished by 
the surgeon's fingers, combining traction 
upon the prepuce with compre:<:sion of the 
g lans, which should be well oiled and 
covered with a sma ll rag, to pre\·ent the 
fingers from slipping. The surgeon first 
compresses the glnns firmly for five or ten 
minutes with the fingers of· the right hand , 
so as to sque~ze ~he blood out of the part, 

Reduction of paraphimosis. (PH ILLIPS.) and then ene1rcl111g the prepuce with the 
. . . left ha~d: as shown in Fig. MO, grad ually 

~lr~ws the ~a1 t 111to its ~ormal place, a1dmg the mnnreuvre by trying to 
rnsert the nght thumb-ua1l beueath the edge of the preputinl orifice. Other 
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plans arc to comprc:os the glans by surrounding it with a tape or strip of 
adlu::oin~ pla,,tcr, or by applying broad4 bladed forceps i or to rai:-;c the 
preputial ring upon a director, while the glan.o is pushed up beneath the 
instrument. If the:oc me:rns fail, a small bi:stoury must be introduced flat4 

wi:::e beneath the ec.Jgc of the prcputial orifice, whi('h lies at the bottom of 
the groove behind the swollen glans, and then turned with it8 edge upward$ 
so n:; to nick the constricting tissues at one or more points of their circum· 
ference; the tension being thus relieved, reduction can be accomplished 
without difficulty. 

INFLA)DlATOB.Y AFFECTIOxs OF TnE PENH1 ANn 8cnon·)r. 

Diffuse Inflammation of the Areolar Tissue of the Penis and Scrotum 
may result from erysipelas or urinary extravasation, or may occur as a 
scquela of certain fC:>vers-particularly variola and scarlatina. The parts 
become greatly swollen, constituting the condition often spoken of a~ in
flammatory et'demn1 and gangrene is apt to ensue. The treatment con::.i$tS 
in making free inci8ious, and in elevating the parts and applying warm 
fomentations; quinia and iron may be given in pretty large doseis, while the 
strength of the patient is kept up by the administration of eonccntrntecl 
food and stimulants. 

Gangrene of the Penis is a serious affection which ma~· result from either 
phimo~i~ OL' paraphimo~is, as it may, likewise, from traUmatic caut"e::., such 
as the introduction of the organ into a ring, the impaction of a calculus in 
the urethra, wounds of the ca,·ernous bodies, etc. Gangrene of thi;; part 
has all'o been observed as the result of phagedrenic ulceration, of phlebitis 
of the <lorsal vein, and of urinary extravasation; and has been ~een in the 
course of low fovers. Usually the prepuce only is affected; but oceal:lionally 
the ~kin of the whole penis or even the entire organ may be implicnted. 
'Vhcn cithrr the prepuce or the glans is threatened with gangrene, no time 
sho11\c1 be lost in slittin~ up the former, so as to reliC've the part from tension. 
"'hen gangrene has actually occurred, little can he done beyond supporting 
the l:ltrength of the patient, nnd facilitati ng the sepnration of the sloughs as 
they become detached. Dcmarquay speaks fiwontb ly of the actual cautcry 
as a rneans of preventing the sp1·ead of the dis.ense. The affection may 
prove directly fatal, through simple exhaustion, through the d('\'elopmcut 
of pvrcmia, or through the occurrence of secondnry hemorrhage; or may 
indi1:ectly cause death, according to Demarquay, by the patirnt fallin~ into 
a state of marasmus, caused by the impairment of the generative powers. 
In other cn:-:es, in spite of the loss of considerable portions of the peni,, 1 the 
procreative powers of the patient ha\·e not been at all dimini.:Shed. 

Herpetic and Aphthous Ulcerations on the peni~ are chiefl!' intere:-;ting 
on account of the probability of their being mi::.taken for chauC'roids (see 
p. 44-i). The treatment consists in the use of a--triugeut applicntions, ~uch 
as the oxide of zinc in powder, or lotions of borax, and in attention to the 
state of the general health. 

Thrombosis of the Corpus Cavernosum.-Prescott Ilcwctt ]ms dc~cribed 
two case:i in which, in persons of a gouty tendency, SJ?Ont~1~eous ~h1:~mhosis 
occurred in patches in the cavemous body of the penis. Ihe _c_h1cf mterest 
attachinrr to the nff'cction is its liability to be mistaken for syphilis or cancer, 
from eit'i'1er of which, however, it may be distinguished by it8 e~:o;cntial l y 
chronic charucter, an cl by the fact that the inguinal glands are not inv~lh:ed. 
No treatment is required. Since the publication of' Hewett's pnper1 s11111lar 
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ra;.;es have been def:.cribed by Yan Buren and Keye~, an<l by Howard l\Iarsh. 
Thrumbo:;is of the dor:-al vein of the penit:1 hns been ob:;crvc<l by Luca~. 

Balanitis and Posthitis have already been cou;.;idercd (ecc page 438). 

RTtffCTUR.\L Cu.\XGES rs TUE PE:-.'1~ A~n ScnOTt':o.r. 

Hypertrophy of the Prepuce may result from lon~·continucd irritation of 
the part, or may be due to a condition of Elephantiasis Ambwn (see pp. 
480, .jl 7 )-in which cafl-e the subtutnneous ti:;sucs of the pcni8 are commonly 
affected in a similar manner, as may be also the scrotum. The frealment 
con:-i:sti'i in the excision of the enlarged prepuce and of a V-:=;haped piece 
from the dorsum of the glans penis, the sides of the wounds being brought 
together with slitches. 

Hypertrophy of the Corpora Cavernosa has been observed in one case 
recorded Ly J. G. Kerr, of Canton. The affection does not appear to admit 
of operative trcntment. 

Hypertrophy or Elephantiasis of the Scrotum is chiefly seen in wnrm 
climate:::;. The disease anatomically resembles what has been der-:crihed as 
thejibro-cellular outgrowth (p. 4~0), and can only be remo\'Cd by excision. 

'Vhen of moderate dimensions, the hy-
FIO. 641. pertrophied scrotum can be remo\'ed 

with little risk; but, when, as not un
frequently happens, the part forms a 
pendulous tumor weighing from 40 to 
80 or e\·eu }();) pound:s (ns in a case 
meutionecl by Van Buren and Keyes), 
the operation becomes one of a for
mid:1b le nature. To dim inish the 
loss of blood, which is always con
siderable, the tumor should 'be ele
vated above the rest of the body for 
som~ hours before the operation, as 
a<lvi>e<l by Brett and O'Ferrall, and 
the neck of the tumor may be com
pre!-'sed with a clamp, ns recommended 
?Y F~yrer; with a running noose, as 
mgemously sugge-tcd by Dr. l\£ac-

~~~~ti~~cl"i~~ i>~n~~;;~~·C~~~l ~~)~ie~~ 
of. Calcutta. If a hernia be present, 
this should be fir;t fully reduced. 

The operation may be performed 
by introducing a director clown to 
the penis, which Hes nt the bottom 
of a sinus, deeply buried in the mass, 
?-ud upon the director a Catlin, which 
is mncle to trnusfix the superincum-

llindoo. (T1TLnv.J bent tissues uucl cut its way outwards. 
The penis is now careful ly dissected 

out and held up towards the abdomen, when incisions are made on each side 
so ~s to expose ~he ~estcs, wh ich are similarly dis:sectecl out and turned up 
unti l the opernt1on 1s completed. The tunicm vaginales, if diseased, are to 
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be cut away, and then the whole mass separated by cutting acro.-:s its ba~e 
clo:-;c tt) the perineum. llemorrhage is next to be suppre:<-"t!d, 50 or 60 liga
tures hring sometim(·~ required for this purpose, and the wound i:s then to 
be ~imply <lrc~sc<l with oiled lint and allowed to heal hy granulation. The 
te:-.tes and peni~ quickly become covered, and cicatrization is usually com
pleted in from six: weeks to two months. If, in the case of a very large 
tumor, it is found that the dbsection of the testes would prolong the opera
tion beyond from three to five minutes, Fayrer advi::<es that the attempt to 
save thc:se organs should be abandoned, and the whole ma::::; swept away as 
quickly as po::;:<ible. Of 28 patients operated on by Fayrer, 22 rcco\'ered 
nn<I 6 died, one from shock, and the other 5 from pyremia. The t<tlme sur
geon, from an analysis of 19:1 cases, finds the general death-rate of the 
operntion to be 18 per cent., but a re1:ent writer, Dr. 0. A. Turner, who 
practi:;cd as a medical mi:;:;ionary in the Samoan Island:;, cla ims to ha\'e 
Op{"ratecl 136 times with only two deaths. Dr. Kerr, of Canton, has modi
fied thi:; procedure by cover ing in the testes with flaps taken from the sides 
of the scrotum. 

Vegetations or Warts on the penis, Yenereal Warf.<:, as they are often, 
though incorrectly, called, ha\·e already been reforred to (sec page 511). 

Vascular Tumors, or Angeiomata of the penis, are occaf:.ionally met with, 
and may be treated by excision, the application of cnu~tics, the e~tabli:sh
ment of a seton (Reeves\ or even, as 
in a remarkable cmsc reported by F10. 542. 
Paronu, by amputation of the organ. 
The same fmrgcon has successful ly 
employed injections of chloral in a 
case of 1xui:c of the dorsal vein of 
the penis. 

Malignant Diseases of the Penis. 
-The penis may be the seat of either 
epitheliomri or scfrrhus, the former, 
which is the more common affbction, 
ordinarily beginning in the prepuce, 
while seirrhus usually originates in 
the bodv of the penis, in the depres
sion bellind the corona. g:landis. Both 
of thc~c forms of cfo:case appear to 
be more common in the subjects of 
coni.tenital phimosis than in those who 
arc not thu~ aflCcted, which is of itself Epithelioma of the 1ienis 
a sufficient reason to induce the sur- (From a patient in the Epi~copal Hospital.) 

geon to recommend circumcision in . . . . 
all cases of prcputial contraction. Epithelioma of the pe111S may po:--s1.bly be 
mbtakeu for exuberant vegetations or for ?lrnncrc. From .tl.10 former 1t may 
be 1fo.;tin1,.11i!=;hed bv the induratecl and mfilt1:ated conc!1t10n of the parts, 
which is ~haractcriSt i c of the malignant affect10n, .and from .the .latt~r by, 
the history and course of the disease, the compa.rati\·el~ late 11npl_1cat1~n. ?f 
the inguiiml lymphatic g lands, and the negative effect of ant1~yph1ht1c 

trc~1~.~~~~~~:~nt.-In the case of epilhelioma, if the na.ture of the nfl~ction be 
recoirnizcd before the glnns hns become invoked, 1t may be pO:S:'i~hle to rc
mo\'~ the whole mass of disease by circumcision; but at a later per10d ampu-
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tatiou of the penis is the onl.v re:'ource which offor:5 a prospect of benefit, nnd 
the same operation is required when tbe growth is of a scirrhous character. 

Amputation of the Penis, if performed at an early period, before the 
lymphatic glands h~we become involved, is quite n succe~:::f'ul proccccling, and 
often ~ives a. long respite from the disease, if, incle~d, i~ does not _ctli?ct a 
permanent cure. The operation may be performed with either the wire loop 
and galrnnic cautery, the icraseur, or the knife. The disadvantage which 
attends the u~e of the tcrasew·, is that the contraction which ensue:::; in heal
ing is apt to diminish the calibre of the urethra, nnd thus lead to difficulty 
in micturition; to avoid this, it has been recommended to introduce a flexible 
cathether, cut through this with the chain of the instrument, and lea\·e the 
remnant in place during the process of cicatrization; but it is not always 
very easy to sever the catheter in this manner, and, unle!"s great care be 
exercised, its encl may escape from the surgeon's grasp and slip into the 
bladder. Upon the whole, the operation with the knifo seems to be prefor
able under ordinary cil'Cumstances, though if jt be necessary to amputate 
the or~un very high up1 the tcrasem· may answer n. better purpose. Hum
phry, Thiersch, Cabade, C. Johnston, l\IcGanu, and Gould have successfully 
removed the entire organ, connecting the divided urethra with an artificial 
oprning in the perineum. 

To prevent hemorrhage, in the use of the knife, a tape may be tied tightly 
around the root of the penis, and an assi:~tant should grnsp the part with his 
fingers to pre\·ent the stump frnrn being retracted beneath the pubis, or, as 
advised by Tyrrell, the penis may be transfixed with a large acup1·e~sure 
pin, behind which the tape is applied, the pin itself being left in place for 
se,·eral days, and until all risk of bleeding has passed by. The surgeon 

~:ak1~s~ 1~~ ~!a~~s,r::~·~ftf1~\~~t;,i:!~!0o~i:h~e~~1·~::~~;' ~~~h~~~,~~:~1~£11~~~11 :.~;~ 
to be rcmo,·cd with a sharp knife, either at a single stroke, or, which I think 
better, divides first the cavernous bodies, and then allO\\'S the organ to retract 
before ~evcr i ng tl~e u_rcthra, which is thus left rnther longer th:.i.u the rest of 
the 1~cn1s . lllecdmg 1s nex~ to be checked, about five ligatures usually being 
reqmred, wh.en. the opernt~on .should ?e completed accord ing to Hicord's 
plan, by splittmg the pro.Jectmg portion of the urethra at three or four 

points and evertiug its mucous membrane, which is 
F10. 54:t then att~1ched to the skin by means of the inter

rt~pte~ suture .. Another plan, suggested by 'Vatson, 
of Edmburgh, is to make a slit in the intcO'ument 
of the pen~s, ~nd to pass the projecting ~retina 
through this slit, so as effectually to prevent the 
occurrence of contraction during the healing process. 

Epitheliomaorthe scrotum. 
((UKLING.) 

Unless the amputation be done very near the root 
of the organ, the procreative powers of the indivi
dual do not seem to be impaired by the operation . 

. Non-malign~nt Tumors of the penis are occa
s1?na~ly met with, and may be removed without in
fnngmg upon the integrity of the rest of the organ. 

Epithelioma of the Scrotum is chiefly observed 
cl11mney-sweepers,1 whence it has been called 

it appears to be produced by the irritation 
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cau:-oed hy the contact of soot, beginning as a scaly or incru:;ted wart which 
soo1~ ulcerates, nod perhaps ultimately involving the whole scrotum, the 
te:;t1,.;, and the inguinal and pelvic lymphatic glan<l:-;. The treatment consists 
in complete exci:.:ion of the growth, at as early a period as po:->~ible. Under 

~~:~1~1·;~~r~i:~~~:~f~~~t~1:~~~1~~~~;!~~:: f~sJ:J; ~:~fc~~sc~~~s l~e:~;;:~n~fc~~:!~~~ 
in cxci~ion. 

l\IA LFORMATIOXS AND )f.ALPOSITIOXS OF THE Tr:.!STES. 

Complete Ab.~ence of one or both Testes has occa~ionally been observed, but 
a more common condition is an Arrest in the 1Yormal Desce1d of the Organ, 
the gland remaining iu the abdominal cavity or in some part of the inguinal 
canal.. In other. cases a tci:;tis may pass through the femoral ring, may be 
found Ill the perineum, or, though lodged in the scrotum, may be inverted, 
so that the epididymi~ is placed in front of the body of the organ. Re~ 
taincd tcst<'S arc liable to become inflamed, and nre pcculforly predisposed 
to i:;trnrtural degeneration. It would appear, also, from the researches of 
Go<lnrcl and Curling, that a retained testis either secretes no fluid, or that 
it:; Hecrelion is destitute of spermatozoa; hence a monorclLid, or perl30ll with 
one undc:-:ccndcd tel'\ti:;:, depends for his procreati\·e power upon the ~in~le 
gland which ha~ reached the scrotum, while a. cry1Aorcldd, or per:son with 
both te:-:tcs retained, though capable of coition, i~ necel:i~arily sterile. 

7'refLlment.-The treatment of malpositions of the te:-otis i::; in mo:-:t rnses 
limited to palliative measures. If the gland be !:itill within the abdomen 
nt the end of the first year of life, Curling addses the applitntion of a tru~s 
to im:ure its permanent retention. "'hen the te::;tis is abo\·e the extemaJ 
ring, it requires no treatment, unless it becomrs inflamed, or is the scat of 
strurtur:tl degeneration. "'hen at or just outside of the external ring, the 
gland is liable to slip backwards and forwards, and cauB-cs :t good deal of 
pain when pinched in the inguinal canal. Under such cirqumstances, a 
trut:"s should be used, the pad being applied, if possible, between the testi:; 
nn<l ring; if this can not be done, the gland may be pushed into the canal 
ancl held there with a tru~s provided with a suitable obturator, as advised 
by Curling, or a trus~ with a concave or ring pad to receive the gland, may 
be employed, as recomrncndc<l by J. 'Vood. Annandale has successfully 
transplanted a misplaced testis from the perineum to the scrotum i but a 
similar operation in the hands of J. E. A<lams terminated fatally from peri
tonitis. Transplantation of a, te:otis from the groin to the ::;crotum has been 
8Uccc~:-;fully resorted to by J. \Vood. 

If a te~ticle which is retained in the inguinal cannl becomes inflamed, the 
affection may at fir:st sight he mistaken for strangulated hernia, but may 
commonly be di~tin!!uished in the way described at page 818. The lreulme1zt 
con,..:i::;ts in the application of leeches, followed by ice or hot fomentations, 
as most agreeable to the patient, with the internal administration of laxa
ti\'cs and saline diaphoretics. If the gland be subject to repeated attacks 
of inflammation, the question of excision may proper!)'. be considered;. the 
operation is usually succe~sful, 42 caseR collected by ~Lonod and Terr1llon 
having given 3.5 rcco\·eri?s a?~l but 7 d.e~1ths-:--only one of t~ese, .moreo\·cr., 
ha\'ing been due to pcntomt1s . . Exc1s10~1 1s always required m cas~ of 
structural degeneration of.a reta1n~d tcst1?le, a?d ma~· .als? ~e practised 
when the organ is situated m the perineum, rn which pos1t10n 1t 1s constantly 
exposrd to injury. . . . . . . 

Im,.usion of lite Testicle 1s chiefly rnterestmg when accompa111ecl with hy-
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drocele, the fluid then being found behind the organ, instC'ad of in front of 
it, a~ is mmally the ca~e. 

IL Lee has recorded a. curious instance of Tempomry Disappearance of 
the Te.~ticle, the organ having slipped up through the inguinal ring, which 
wns dilated by the presence of a hernia. The patient was directed tu go 
without the tru:-:~ for a few days, when the mis::;ing gland reappeared. Dr. 
Humphry rcfor:-i tn a case in ,\·hich the organ similarly Yani~hed during the 
act of mnsturbation, but in this inotance the disappearance was unfortu· 
nately perm:rnent. 

0RCITITIS. 

01·chitis, Ot Injlmnmalion of the TestWle, rnny resu lt from traumatic causes, 
from rheumat ism, from mumps, or from the spread of gononhCC'al or other in· 
flammat ion from the urethra. In the latter cases, t he epicliclymis is com
mon ly the prut primar ily attCcted, constituting the affection known as Epi
didymitis, Ilernia IIumoralis, or Swellecl Te::.liele, which has already been 
described nt page 436. The symptoms of orchitis are those of inflammation 
in gcner:il, the pain being very intense, and often rad iating up the cour::;e 
of the spermatic cord. There is usually effusion into the tunica n.ginal is 
(acute hyclroccle), and there is often a great deal of con~tilutional di!->turb
ance. The treatment is e:-:sentially the 8ame, no matter what may be the 
origin of the affection. ' rhen the symptoms are very acute, I know of 
nothing which will afford such rapid relief as the puncture of the tunicn. 
albuginen, in the way recommended by 'Vidal (de Cassis) and II. Smith. 
In less acute case~, it may be sufficient to confine the patient to bed, and to 
keep the scrotum elevated and co,·ered with cold lead-water and laudanum. 

Laxatives and anodyne diaphoret ics, followed at a later 
Fw. 544. period by quinia, may be admin istered internally. In 

chronic cases, in which the enlargement of the organ 
coutin~1es after the ~uhsidcnce of all acute symptoms, 
stra.ppmg of the test icle may be resorted to with ad van· 
tage. Th is may be done with simple adhesh'e plaster, 
or with the plaster of ammoniac and mercury, if there 
be any suspicion of a syphilit ic taint. 

St~apping the Testicle.-The scrotum having been 
ca~efully washed a1~d sha.nd, the ~urgcon draws the 
skm of the affected side upwards, so that the part which 
cover~ the testicle _is te111'e ly stretched over the organ . 
A str1p of plaster 1s then applied circularly above the 
gland and drawn pretty clo~ely, so as to isolate the part 
and pre\·~nt t~e oth;r st!·ips from slipping. These are 
now .app~1ed, man 1mbr1cated manner, alternately in a 
long1tudmal and transverse direction, until tbe whole 
organ is ~overed in and.firmly and eYenly compre~sed, 

Strapping the testicle. no one strip, howe\·er, be111g drawn so tightly as to pro-
(VaLPu.u.) duce e~cor.iation. '~rheu properly applied, ihe effect of 
. s~rappmg 1~ promotrng absorption, and thus reducing 

the size of the part, is very stnk111g. T he dres:?fog commonly requires re· 
newal every clay or every other day, and upon each occn:.ion the scrotum 
~~oau~~~~l~l~~e~~~d~S~~. with Castile soap and water, so as to keep the skin 
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A~s.cess and He!nia of the .Testicl~.-Ab!l:e.'1.~ i~ an occa::.ional ::.equcl of 
orch1t1s, the pu~ bemg u~unlly formed in the tl:--:-:ues of the scrotum rather 
than in the tc,.:.tide it:-clf: but sometime:-; origin· 
ating beneath the tunicn alhuginea, in the F10. 54.;. 
prnper ~land i-trudure. In the former case, 
the nfft'ction i8 of but little conse<1uence, the 
ab:o<'l' ... s healin~ without difficulty after the 
evatuntion of it8 content,.:.; but when the tes· 
tic:le it,.:.(· If is the Hetlt of imppuration1 a fistulous 
oprning i:.; apt to remain, through which a poi·· 
tion of the seminiforou8 tubule::i may protrude, 
in the form of n vaRcular, fungoid mass. The 
treofment of this Jfcn1ia, of the Te.<olis, as it is 

~~::.f~lgect~~-~:i:~~{1na~l1~h~)l:~~jl oU:~1~f ~~i:~~;.~~1i11·~~ 
with pre,.:.~urC-\Yhich may be applied with ad. 
he:-:iyc ~trip::;, or, better, a~ recommended by (CllltL1:-1c..) 

~pue, by making clliptiral incisions aroun(l 
the protruding ma::-s and loo:--ening the suiTounding integument, which i~ 
then united over the protru:-;ion with sutures-thus making the ~kin of the 
part exercise the rcqui~itc compression. If one testirle only he nffi.:<:tcd, and 
the patient's health bt•gins to fi.1il unrler the long continuance of the d1~case, 
ca,.tration may occasionally be justifiable. 

N El"RALGL\_ OF THE TESTIS. 

The ::-cat of pain may be the epididymis, the body of the tc:::ticle itself, or 
the spcrmntie cord. The part is u~ually extremely scn~iti,·e to the touch, 
and there may he slight ~welling without nny evidence of po~itivc di:ora~0. 
The pain is ollcn of n. paroxysmal chnrnctcr. The aflCction is sometimes 
m;f:,ociatcd with nn irritable condition of the urethra, and with the oc:cur· 
1·encc of' involuntary seminal discharges. In other rn:-:cs, it depends upon 
the existence of vnricoc:C'lc, or may be sympathetically excited by hcmor· 
rhoid~. Oft<.'n

1 
however, neuralgia of the tc~ticlc exh;t:; without any appar

ent c:iu:.:e. The trertiment con!".i:;ts in removing any source of irritation that 
cnu be di::;co\·ered, i.rnd, in rases of obscure origin, in the ndmini~tration of 
tonic:; and :rnti:-;pn~modirs, and in the topicnl u~e of He<lativc~ and anodynes. 
C:ah·ani:-;111 has occa,.:.ionnlly JH'O\·ed serviceable in thei:-;e case~. Cnstmtion 
has been recommended, and i:-:. often dc,.:.ircd by the patient. It is, however, 
au unju:--tiHable operation under the~c circum~tance::;, as being totally un
call(•d for in ca~e:-; of local origin, and only capable of affording tcrnpornry 
relief, if any, in tho:-c of a con4itutional nnture. Hammond rcrommcmls 
forcihlc cnn~1H·r . .:::-:ion of the spC'rmatic cord-an operation somewhnt analo
gom; to that of nen·c·t"tretching. 

JIYDROCELE ..i'XD !I.E)L\TOCElJE. 

Ilydrocele of the !111~icci J"agin.rtlis, or. sin:ip1y !fydrocele, ~o~~ists in a c~l· 
lcction of serouf' fhnd m the tumca vagmahs. f-:c\·cral yar1ct1es of the dis· 
eaR<.' nre described by 8Urgical writerY.:, as the congenita/1 the c1rquired1 and 
the ency.~ted hydrocelc. l11911iaal hydrocele is a name used b~ Holthouse for 
hydrocclc oc:t'll!Ting in connection with an undcY.:cendcd tc~t1s. 

Congenital Hydrocele results from an imperfect clo~urc of the communi· 
cation between the tunica vagiualiH and the peritoneal cnvity. This form 
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of hy,lrocelc is oh:->en·cd in infants, and may be recognized hy the fiui<l 
ftowtng hnck into the abdominal cm·ity when the ~crolum j:-; ek•vnted or 
COlll)))'l':s."ccl. Congenital hydrocele u::mally ~1ndergoe~. a spontaneou~ cure 
by the clnsure of the vnginal process of peritoneum i 1f, as oft<'n happem~, 
the hydrocele be accompanied with hernia, a truss s!1ould be worn to p1:e
nnt the descent of the intc:-tine. Should a co11gemtal hydrocele not th~
:ippcar spontaneous)~" discuti.ent remcc~ies_, !'UCI~ as a lotion conta_ining 
muriate of ammonium, or the twcture of 10dme (diluted), may be applied to 
the scrotum, or acupuncture may be tried, or ~he fluid may . b? cvacuat~d 
with an exploring trocar and canula, and a little alcoh?I 1UJecte<l .whil_e 
comprc~"i1m is maintained upon the inguinal c.nnal. This p!an, which. is 
rccommendccl by Hicharcl, ii;:, however, necc::::sari ly attended with some risk 
of pcritoniti~ . 

Acquired Hydrocele mny originate in an attack of orch itis, which, as has 
hecn mentioned, it-; u:;.ually accompanied with efful'ion into the tunicn. vagin· 
alis, but more commonly be~ins as a chronic affCction, sometimes following 
a hlow, but often being absignable to no pnrticular cause. It may occur at 
any age, hut is prohably most cOmmon in infants, and in adults about the 
middle period of lifo. 

The xympt0111:'f are ~welling, beginning at the lower part of the scrotum, 
and attended with a !'Cn::.ation of weight and dragging, but rarely with pain . 
The swelling is at first (usually) soft, fluctuating, and elm•tic, but ultimately 
hecomc~ ten,.;e ancl harcl, and assumes a penr·like shape which is very char· 
actcri,-tic. The size varies from that of a hen's egg to that of a large orange, 
oomctirncs ewn exceeding the latter measurement. A~ the 8welling creeps 
up the cor<l to the external abdominal ring, it co\·crsovcr and partially con· 
ccal~ the pcni1". 

The di119no.~·is can usually be made without difficulty, by noting the pyri· 
form charnrt('r of the tumor, and by ob~erving that the swelling of l1yclro
cele is tran~luccnt when examined by transmitted light. For this test the 
patient ~hould he in a dark room, and the surgeon should grasp the neck of 
the hyclroccle with one hand, so as to put the integument on the stretch, 
while the edge of the other hand is applied to the convexity of the swel ling 
~o as to shade it from side rays; a lighted candle or lamp being then held 
by an a~~istant clo~e behind the tumor, this will iu the larg:e majority of 
cases be found trnn~lucent. This test may, however, occasionally fail, either 
from the dark color of the contained liquid, or from the thickness of the 
superincumbent fo•:-:ue;<;, while on the other hand a solid tumor mav occa· 
sionally be trnuslucent, as iu a ca:::e of roun<l·celled sarcoma, recorded by 
Lucke,. and in one of hernia (in a child), mentioned by lfow:"e; hence in 
some c1rcu1mtances an exploratory puncture or incision may be required to 
re\·eal the true nature of the aflbction. For the diagno~is from hernia, see 
page srn. 

The fluid of((, /ty(frocele varies in quantity in different case!', the amount 
being usually from ~ix ounces to a pint, but occasionally reaching to several 
quarts; it i:s commonly of a straw color and limpid, and is albuminous, 
coagulating sometime~ into n solid mass when heated; in other instances it is 
of a dark brown color, from the admixture of blood, anrl it then usually 
contains c_holei-tearine. It is occasionally of a milky or chylous character, 
and contams lcucocytes and fatty mntter. Io some rare cases it coagulates 
spont~rncou1'ly. The tunica Yaginalis, or Sac of the Hydrocele, aml its other 
cover111gs1 a.re usually thi n1H•d by distension, but otherwise normal; in some 
cases, however, the ~ac is thickened-becoming the scat of a psemlo·mem
branous formation which may send prolongations acro:o:s the cavity in the 
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form of baJl(h or septa-or more rarely un<lergoes calcification: in the5e 
ca:-;cs the rC'sulting preK..:urc may cau!'e atrophy of the tel'iticle, but in mo:::;t 
in~tance..:. this organ i..: normal or slightly enlarged. The position of the le.~t£s, 
in hydl'Ocele, j,, almo:-;t always at the lower and posterior part of the scrotum, 
but it may occu!'ionally be in front (from congenital inver:sion of the organ), 
or it1' position may be altered by the formation of adhesions between the op
po:<ing surfaces of the tunica vaginalis. The po:o;ition of the testig should 
alway~ be, if pos...,iblc, ai:-certained (by examination with transmitted light) 
before rc1:Sorting to operation. The two tunicre yaginales are affected with 
about equal f1·cqucncy, and double hy<frocele is occa!;.ionally ob:-:encd i in this 
ca~e the exi~tence of a communication with the abdominal cavity may always 
be suspected. 

The tre1d111e11l of ncquirc<l hydrocele may be either palliative or radical. 
In infants and young children, a cure may often be effected by the applica· 
tion of cliscutienls, or by acupuncture, as in the congenital form of the nffCc· 
tion i nnc1 1 even in ndultR, :t single tapping (which constitutes the palliative 
mode of treatment) will oC'casionally aftorcl permanent relief: though, more 
commonly, the effusion returns after each tapping, the hydrocele re·acquir· 

~~18i~e~'~!;~~~\1:i:~~;e~~~~e0~~1~~~~n~f of{~'~ ~~~~~t~~~.be~~~~~~~~~;'11~~1 ~oi1~~=~~ 
until, after repeated tnppin~, the affection ultimately disappears. 

Tapping a Hydrocele, or the Pallialite Operation, is attended with very 
little rh·k, though. in aged subjects, death may occa::;ionally follow from the 
occurrence of ditru~e inff:unnrntion of the connective ti~ue of the part. 
The ~urgcon, bavin~ determined the position of the testicle, gra~p:; the hy· 
drocele with his left hand so as to 
make the 5kin teu~e, and choosing a F10. 546. 
point which is at theoppositeside from 
the gland, anti free from subcutaneous 
veins, introduces, with a quick plung· 
ing motion, a small trQcar and canula, 
at about the junction of the middle 
and lower thirds of the scrotum. The 
instrument should be at fi11~t thrust 
directly backwunls, hut ns soon as the 
point has entered the sac l:'houlcl be 
inclined in an upwnr1l direction (Fig. 
;)-16), so as to avoid wounding the 
te--ticle-an accident which, though 
rarely followed by any evil result, Tapping for hydroccle. o, introduction or trocar 
should, if' po . ..;:-;ible., be axoided. The o, po~icion or canula. (ER1c11saN.) 
trol'ar is then "ithdrnwn, when the 
fluid er-:C'UJ'){'S through the canula, an<l is caught in any convenient receptacle. 
The operation i:s attended with very little I?ain, and the patient ~1~cd not 
therefore he etherized; he may be placed m the recumbent po~1tion, or, 
whith I prefer, if the hydroccle is not a very large one, may sit on the e<lge 

~~~1 ~ij~:: ~·~~~~~. l;~:~~~~<~;~:~~nii::~o3¥i~~~t ~~n~=~~~~t i~,}~~ss~r~~~d ;~~~~~~ a~~j 
that it fit~ and slips cnsily in the canula.; from neglect of this precaution, I 
have !"CCO a ~urgeon introduce his instrument, and then fin.cl that ~he ~rocar 
couJcl "ith great d ifficulty be extricated from the canula1 1~1to which. 1t .was 
firmly ru!-itcd. After the withdrawal of' the canula., ~ piece of stic~mg· 
pln:-tcr mny be put over the puncture, but no further after-treatment IS re· 
quired. Bradley, of' Manchester, recommends that the part should be 

63 
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tightly strapped after tapping, and believes that thm:. rc-accumulntio~ may 
be prevented. The palliati\·e treatment may be properly empl1~ycd if the 
patient cannot spare the requbite time from his ord iuary avocattons to un
dergo the operation for the radi~'ll cure, and in th~ case or very old ~r feeble 
men who might illy support the risk of the operation. 81mp!e tappmg may 
also be employed once or twice as a preliminary to the rad1cal treatment, 
which is most apt to succeed when the disease is in a. chronic condition . 

Radical Treatment of Hydrocele.-Various operations arc performed 
with a view of effect ing a permanent cure of hydrocele, th?se most worthy 
of' mention being the methods by injection, by the formation of a seton, by 
incision, anfl by excision of the tunica vaginalis. . 

1. Injection.-The fluid of the hydrocele having been evacuated with the 
trocar and canula, some irritating substance may be injected through the 
1atter, so as to excite inflammation in the tunica vagiualis., The modus OJJe
randi of injections, in cases of hydrocele, appears to be ID most cases the 
formation of inflammatory lymph, which g1ues together more or less com-
11letely the.opposing surfaces of the sac; in some instances, however, no ad
hesions have been found on dissection, and the cure has appeared, therefore, 
to be due to some intangible change in the tunica vaginalis itself. The in
jection treatment is very rarely followed by suppuration. Yarious sub
stances• have been employed for the injection of hydrocele, the best being 
the tincture of iodine, as originally suggested by Sir J. Ranald l\Iartin. 
Some surgeon!'l use the tincture largely diluted, allowing the injected fluid 
to flow out again through the canula before the latter is withdrawn; but 
Syme's plan, which I have always followed, and which, when properly 
carried out, almost never failf', is to inject a small quantity of the pure 
tincture (f3j to iij, according to the size of the swell ing), and allow it to re
main in the sac. The injection may be made with an ordinary penis syringe; 
or, which is more convenient, a gum-elastic bag with a nozzle and stopcock; 
and it is better to use a platinum canula instead of one made of silver, as 
the ln.tter metal may be corroded by· contact with the iodine. After the 
injection, the canula should be cautiously withdrawn, so as to prevent the 
escape of the fluid, which should then be diffused over the whole surface of 

'the sac by giving the part a shake. A good deal of' pain usually follows 
the operation, and the scrotum commonly swells to its original size in the 
?ourse of a few day.s, the swelling then graduall y subsiding until the cure 
lS complete. In this stage of the treatment, the progress of the cure may 

!fteh~~t~~~~ s~u~~stb~u~~~~~~1~d s:~ab~t~r t~: l~:~: t~,i~h l~~~;:i,"forp~~~°:~ 
three daysi but after that may resume his ordinary occupations . 

. 2. The &to-n.-Should the injection treatment fail (which, I may repeat, 
will ve.ry seldom !m~pen if the surgeon use the pure tincture of iodine, and 
all?w 1t to rema.m m the sac), the next best plan is to establish a seton. 
This m3:y convemently be done by replacing the trocar in the canula, after 
evacuat~Df: the contents of the sac, and then making a counter-puncture 

~~~~yi~~t~~'~o ~~1 ~1:~~~8~ti~~:a!r~fa~·il~, ~~~e~ti\:~~~~;~ 1 t~~dc:~1uh~e~-i~~~bf~ 
finally removed, lcaying the threads in place. The ends are then loosely 
knotterl and the patient sent to bed. The threads may, in most instances

1 
be 

removed the next day, or the day after; but occasionnlly must be left a week 

1
• Am~ng those most bi~bly reco~1mended of late years may be mentioned car

~o~;~5~c~1'~~1bji~~ by Levis and Weir, and powdered iodoform, as employed by P. J. 
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or e\•cn longer, to produce the required amount of inflammation. Furnenux 
Jordan recommends that, to increase the irritation, the threads should be 
moistened with iodine liniment. The u;;:e of wire was recommended by 
Rimp .... on, with the expectation that it would be less apt to excite troublesome 
suppuration than the seton made with silk. The experience of surgeons 
generally has, however, shown that such is not the case, while it bas been 
found that the wire setou is by no means a certain remedy. 

3. Illcision .-This consists in laying open the sac and stuffing the wound 
with lint, so as to induce suppuration. Though an efficient mode of treat
mrut, this is in most cases unnecessarily severe, and is not entirely free from 
risk. It is particu larly adapted to cases in which the thickness of the sac 
preven~:; the diagnosis from being made by the examination with transmitted 
light; if such a case be rea lly one of hydrocele, the ioci:.;ion will suffice for 
its cure, while, if it turn out to he one of solid tumor, the wound can be 
utilized for the operation of' castration . 

.J. . .Etcision.-This consists in laying open the sac, and carefully dissecting 

~~~,~~~!,\L:/cbu~~Tii:~1:~~ecl~r!~: ~~f~:~Z1~o~~~~~e~d:~:i11~h~~r~ ibenk:~a~·!I~ 
lu:-.t resort for cases that resist all other modes of treatment. 

Encysted Hydrocele (Spermatocele).-Iu this affection the fluid is not con
tained, properly speaking, in the tunica vagiualis, but in an independent 
cyst projecting from the surface of the testicle, or more commonly from the 
cpididymis. ln the latter case, the fluid of the cyst diffcrR from that of an 
ordinary hydroccle in being watery or milky, and in containing spermatozoa; 
and the name spermalocele is therefore properly applied to the~e, which be· 
long to the class of seminal cysts (seep. 4i6). Those comparati,·cly rare 
~pecimen~ of encysted hydrocele, however, in which the cyst prqjects from 
the body of the testis, cannot be so classed, as they do not appenr to contain 
spermatozoa-their fluid being of a serous character like that of the common 
hyclrocele. This variety, as pointed out by Osborn, appears to ori~innte in 
dilatation of the so·called '1 hydatid of .Morgagni," a remnant of the MUllcrian 
duct of f~tal life. The diagnosis of the encysted from the other forms of 
hyclrocele, can usually be made by observing the position of the testis in re· 
Jation to the sac, which, in the encysted variety of the disease, commonly 
projects from the surface of, but does not surround, the gland. The treed· 
ment is the same as for the ordinary acquired hydroce1e. 

Fibrous or Fibro·cartilaginous bodies are sometimes found in the sac of 
a hydrocele; they re~cmble in structure the rice·like bodies found in syno· 
vial btll-::re, and, if recognized during life, may be removed by a simple 
incision. 

Hydrocele of the Spermatic Cord.-Three varieties arc clc,crihecl by sys
tematic writera, viz.: (1) the Rimple hydrocele of the cord, which consists in 

~t~nf~~h~~~~~~~~: °tr ~~~0~!a~~~1 ~~o~:s~ ~;~·!~~· p~~~~~!~e~~e;n (~r~::!5e1~~y,q~~d 
hydrocele of the cord, in '~hich the fluid is contained in nu independent 
cyst de\"eloped in this situation; and (3) the diffused hydrocelc of the _cord, 
a rare affect ion, referred to by Pott and Scarpa, which appears to cons1s~ in 
an rodematous infiltrntion of the areolar tissue of the part. For the diag· 
no~is of hydrocele of the cord from hernia, see page 818. T!1e treatm.ent 
of the !'iruple nnd encysted varieties, consists in tapping, followrd, 1fnec:i:isary, 
by the injection of iodine, or the formation of a seton . For the_ d1_ffused 
hyclrocele-if nny treatment were required-the external use of tochnc or 
other sorbefacicnts might be resorted to. 
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Hydrocele of the Seminal Vesicle is the name appli<''l h~· ~ - R. Smith. to 
a cy:-t dcnlop<'d in ronnection with the orgm1 referrl'<l to; 1t .1:-0 a r~~re affec
tion and may be mi:.;takcn for a di:-tended bladllC'r1 but the d1ugno ... ls can be 
readily madC bv the u::;e of a catheter an<l by the introdu('tion of n. finger 
into tile re('tum.' The tteatme11t consil:'~ in e\·acuating the contents of the 
cy:-t hy tapping through the rectum, as in cai:-cs of urinary retention. (~ee 
page 94:3.J 

Hmmatocele.-Of thi1' there are three varieties, viz.: (1) ha:malocele of 
the l!wita mgin11li,<>:, co11::;isting in an effusion of blood into this sac, °:nd of~en 
superrcning upon an ordinary hydrocelc; (2) encysted hccmatoccle, 111 winch 
the blood is effused into the sac of an encysted hydr~c.cle; nnd (3) b~cnwlo
cele of the cord, in which the effu~.ion occupies a pos1l10n corrcspondrng t? 
that of a hydroccle of th is part. Hrematocele may result from tmw1wltc 
cau~es-suCh as a blow or squeeze, or possibly the wound of a small vessel 
inflicted in the operation for hydrocele--or may originate spo11laneowdy from 
the rupture of a spcnnatic vein. In the spontaneous cases, which are com
pamti\·ely rare, the hrenrntocele sometimes attains n. very l~rge size, and the 
affection i::~, under thc::;e circumstances, attended with considerable ~:rng~r. 
The blood of a htl'm:ttocele is at first of course fluid, nnd may contrnue 111 
this state for many years; in other cases, it undergoes partial coagulation, 
the clots sometimes n~;-;uming a laminated arrangement like that seen in the 
sac of an aneuri~m; or the blood corpuscles may become disintegrated, when 
tbe fluid of the hremntocele lrns a dark and grumous nppcarnncc, and often 
contains cholestcarine; if decomposition of the blood occur8, suppuration 
of' the sac may en~ue, and perhaps lead to fatal consequence~. 

The symptoms are much the same as thot<e of hydrocele, exerpt that the 
part is not tram•lucent when examined by transmitted light. The diagnosis, 
in the early stages of the affection, can commonly be made by ob~en1 ing 
that the swelling occurs rapidly, and usually after a blow-and yet is obvi
ously not due to orchitis-while the absence of ti·anslucency, and the exist
ence of' ecchymosis, serve to distinguh=h the affection from hydroccle. ,,~hen 
hmmatoeele has passed into a chronic condition, the dingno::iis is more diffi
cult, nucl in many cnses the disease has been mi:staken for cancer, and 1vice 
versd. Humphry points out that the cancerous testis steadily increases in 
size, while tbe growth of a. hrematocele is irregular, and the swelling some
times even undergoes diminution. The diagnosi:s from hernia has already 
been considered at page 819. 

Treatnunt.-In many cases hrematoeele undergoes a spontaneous cure; 
the hemorrhage ceases, and absorption then gradually occurs, ns in the case 
of blood effu~cd in other parts of the body. Hence, in the early stages of 
the afJection, the treatment hhould be merely palliative, consi:sting in the 
enforcement of rc:st, with elevation of the scrotum, the application of cold, 
etc. After a few days, the patient ma.y go about with a. suspensory bandage. 
If, howev~r, the l~rematocele be in a chronic state, tapping may be re:sorted 
to, and will occa~1onally effect a cure; should the :-:ac refill, its contents will 
probably be thinner and more sernus than at first, and the ca~e will thus 
g1:aclu~IJ~' be~o~11e .m=similated to one of hydroeele, when it may be trented 
mth 1od111~ 111.1ections. If the hrema.toccle contain a large proportion of 
coagulum, 1t will probably be nece::;sary to lay the :-ae open and allow it to 
heal by granulatfou. This should not, however, be done during the early 
stages of the aACctim~, pnrticulnl'iy in a cnse of the Kpontancous rnriety, le::;;t 
da_ngerm~s o_r even tatal hemorrhage should take place from the ruptured 
ye1~1 1• which is sometimes very much enlarged. Before either puncturing or 
mc1b111g a. hrematocele, the surgeon should, if possible, <letcrmine the position 
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of th~ te~ti..;; t_his cannot. be a~certaioed. as in the cai::e of hydrocele, hy 
ex~mrnation ,~·1th trnn..;mnte<l lig-ht1 but much information mny often he 
ga111t!d hy trac111µ- down the cord, and by noting the ~en=-ation:-; of the patient, 
who u~uully experiences a charncteri~tic, sickening pain when pres..;urc is 
made on the te:sticle. 

VA RICOCELE. 

Vn~icocele, or Cirsocele (iwricose enlargement of the t•eins of the spermatic 
corcl) 1~ a very common affection, existing, according to Humphry, in about 
ten per cent. of all male adults. The cau.ses of varicocele arc tl10:-:e of rnrix:: 
in g-enrral; the anatomical peculiarities of the spermatic vein~ render them 
particularly su:;:ccptible to the affection, which is chiefh• ~ccn in tho~e of lax 
and feeble habit, and is often hereditary. Varicoccie is much more fre
qucn~ly s~cn. on t he left side than on the right: this appears to be due to a 
comhmat1on of cause::;, such as the position of' the left testicle, which is 
usually more dependent than the right; the obstacle to the retum of blood 
which exists on the left side, from the left spermatic nin joining the renal 
vein at a r ight angle, instead of opening directly into the \"ena cava1 as is 
done by the rii:rht spermatic vein; the comparative deficiency of ,·alves in 
the left i:;permalie vein ail. compared with the right (firio:t pointed out by Dr. 
J. II. Brinton, of th is city); and the exposure of the left i:;permatic vein to 
pres:-<urc, from accumulations of fecal matter in the sigmoid flexure of the 
colon. 

Symptoms.-Varicocele forms a pyramidal swelling in the scrotum, with 
its base downwards, and its apex extending upwards towards the inguinal 
canal. The swelling has a peculiar knotted and convoluted feel, and the 
sen .... ation conveyed to the hand is often compared to that which would be 
given by a bunch of earthworms. The tumor incren:-;rs when the patient 
stands or walks, and almost if not quite disappears when he lies down. It 
is sometimes, but by no means always, attended with a feeling of weight and 
even pain, which is increased by exerci1'c, and is apt to be wor:Se in summer, 
when the scrotum is more relaxed and pendulous than at other seasons. 
Vnl'iCo<·ele sometimes attains a considerable :-. ize, filling the scrotum and 
em·eloping the testicle, which may undergo diminut ion in bulk from the 
prc~ure of the overlying veins. Rupture of a varicoecle may occur from 
a blow or other injury, causing great effusion of blood; Erich~en mcntious 
a case of thi~ k ind in wh ich, the tumor having been opened, the patient died 
from vrnous hemorrhage. 

The diagnosfa of varicoce]e from hernia (the only affection with which it 
is likely to be confounded) has been considered at page 81H. 

Treatment.-In the large majority of ca...:e.'1-, no treatment whatever is re
quired: the patient may wear an ela:stic su~pen~ory bandage, to :::.upport the 
part and relieve the feeling of weight which sometime:-; accompanie:-; the 
affoction, but e,·cn this apparatus is in many instnnccs \•oluntnrily thrown 
aside. To lr~sen the capacity of the scrotum, its lower part may be drawn 

~~ b~~J~ ~1~?sft 1~~~~1~~~ 1~,~~ i1~11:g,,~~;,~~~~~:~:~d1eb~h~~-; o~-1~n~~~,0~~-~t~1 11r ~!~~~ i1~~~? t~ 
attcn1lecl with le::;8 ri::;k than that by which it appears to have been ::;ugge:sted, 
viz. exe i ~ion of the lower portion of the serotum, as rcrommended by 
Coo

1

pcr nnd Bri~gs, and more recently by ::\I. II. ~leJH)> of )}cw York, '':110 
ha~ dc\r ii;ed an ingenious clamp for the prevent10n o.f hcmorrha.~c durmg 
the opcrntion, nn object !-(ought to be attained by H _u tchi:-on, of' Brooklyn, 
by fir:st trnnsfixing the ~crotum half a. <ll)ZCll time::; with a large acuprc:::.:;ure 
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needle. The ln1podemtic injection of erqolinc is recommended hy two ~talian 
surgeons, Dr8. Bcrtarelli and Cittaglia, and ~s certa~uly w?rthy of furt_her 
trial. But the best palliative remedy for var.1coccle 1:;, I tl11nk, the apphca.· 

~~00° c~t~l~g~j ~}~: :i~0:1~~~~0a~fi ,~n?(~\~:~1fo~~c~1i~~:rc:f:: tl~et~r~;;;~ 
::md thus remove the pre::sure from the dilated vessels. 

Radical Cure of Varicocele.-In a few cases, more energetic measures 
may be required; a. great many operation~ besides that o.f Cooper, above 
referred to, have been proposed for the radical cure of varicocelc, the best, 
probably, being those of Ricord, Vidal (de Cassis), II. Lee, J. Wood, and 
Annandale. 

(1.) Ricard's Jlfethod consists in introducing subcutaneously, in opposite 
directions but through the same apertures, two double ligatures, one beneath 
the spermatic veins (isolated from the vas deferens),. and lhe other a~ove 
them so that there shall be a loop and two ends of ligature on each side; 
the e~ds are then threaded through corresponding loops, and attached to a 
light yoke pro\·ided with a screw, by daily tui:ning whicl~ they are C?D
stantly drawn tight-thus effectually strangulatmg and ultimately cuttrng 
through the veins, from which the ligatures drop in the course of the second 
or third week. 

(2.) Vidal's Operation cousists in pa&;ing a steel pin, perforated at both 
ends, below the veins and between them and the vas deforens, and through the 
same apertures a silver wire abot'e the veins, and between them and the skin i 
the wire is threaded through the perforations at each end of the pin, which 
is then rotated in such a way as to twi:st the wire and roll up and firmly com
press the veins. The wire is twisted more and more tightly each day until 
the veins are cut through (usually at the beginning of the second week), 
when the pin and wire are easily withdrawn together. Bradley has ~dmpli
fied this method by passing a long pin above and then below the veins, thus 
compressing them as in the "Aberdeen" method of acupressure. 

(3.) Lee's Method consists in passing two needles beneath the veins, and. 
between them and the vas deferens, about au inch apart-pressure being 
then made by means of elastic bands passed over the extremities of the 
needles, The veins which are thus acupressed at two points, are next di
vided subcutaneously between the needles, which may be removed on the 
third or fourth day after the operation. Should the division of the veins 
be followed by bleeding, which may happen from some vessel being cut that 
was not included by the needles, the hemorrhage can be readily arrested by 
the introduction of a third needle-below the point of division if the bleed
ing be venous, and above, if it be of au arterial character. I have varied 
this operation by acupressing the veins between hare-lip pins and loops of 
silver wire passed subcutaneously. Another method, recommended by the 
~ame ~u;~eon, consists ~n cut~ing away. a portion of the scrotum, compress
rng1. d1v1clmg, and se~rmg with~ hot iron the aff'ected veins, and finally 
closmg the wound with a carbohzed suture. Bogue, of Chicago, cuts into 
t~1e scrotum antiseptically, and ties each vein separately with a catgut 
ligature. 

f-4.) Wood's Methocl is au ingenious modification of Ricord's, in which the 
vern~ are surrounded subcutaneously with a metallic ligature; the ends of 
the. ligature pass through and are secured to a light spring, by the action of 
wlnch the wire is constantly drawn tight. Somewhat similar methods are 
practised by Barwell, und by '\Veir, of New York. Gould surrounds the 
veins with a platinum wire, aud divides them with the galvanic cnutery. 

(5.) .Annandale's /Jfethod consists in excising a portion of the enlarged 
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vein, as practised by ::\Iarshall and Rteele in cases of varix of the extl'Cmities; 
hemorrl~age may be arrested by acupressure as in Lee's operation. This 
m?dc of _treatment has also been succes:•folly employed by Mr. Howse. 
R1gnud simply exposes the vein without removing auy portion of it. 

F10. 547. 

These operations (of which Lee's seems to me upon the whole the best) 
~~!c~.l l attended with some risk, ru1d can only be justifiable in exceptional 

SAUCOCEI~F; AND Tu~lORS OF TIIE TE.STIB • 

.Sarcocele is a general term, commonly but rather unfortunately app1ied 
to all solid enlargements of the testicle. Surgeons speak of several varie
ties of Sllrcocele, as the simple, the tuberculous or scrofulous, the syphilitic, 
the cystic, and the malignant. 

Simple Sarcocele is the chron ic enlargement of the testis which results 
from inflammation of the orgnn. The affocte<l glnud is moderately incrensed 
in size, smooth and mther hard to the touch, though occasionally semi-fluc
tuating in part~. and somewhat painful and tender; the cord al:::o is, in 
mot:t C'af'es, thickened and indurate<l. "'hen cut into, the testis is found to 
be infiltrated with lymph in various stages of organization or fatty cle~en
eration, the latter condition giving the appearance of yellowish spots which 
are often mistaken for tubercle. Suppuration occurs in some cases, aud 
may be followed by hernia of the testis. Simple or inflammatory sarcocele 
is often accompan ied with effusion into the tunica vaginalis, constituting 
Hydrosarcocele. The freatment consists in strapping the testicle, with the 
occasional application of a few leeches, and attention to the state of the 
general health; hernia of the testis is to be treated as described at page 991. 

Tuberculous Sarcocele.-A deposit of true tubercle in tl1e testis is, I be
lieve, a. le::s common affection than is ordinarily supposed, many of the 
ea~es which are called tuberculous sarcocele being really instances of simple 
enlargement from chronic inflammation, occurring in persons of scrofu
Jou:;; din.thesis. True tubercle in the testis, according to Carswell, Curling, 
and Ralleron, is first developed as an in tra*tubular attCction, but, accord ing 
to Rindfleisch, Virchow, and other modern pathologists, originates primarily 
in the interstitial areolar tissue. 

Oauses.-The causes of tuberculous sarcocele are involved in some ob-
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scurity. It is ordinarily said to follow gonorrhcen or sexual exCC':'Fi, or to be 
due to some traumatic injury of the part; but, acconling to 8ullcron (wh.o 
has publi~hed an elaborate memoir on the subject, ba1"ed upon nu analyti1S 
of 51 ca~es)1 the true tuberculous sarcocele never followd the:-;e ~fl~ctions, 
which are common causes of the simple sarcocele, except as a comc1dcnc~. 
!li::; theorv is that tubercle is deposited in the te~tb in infancy, as n. mam
festation Of the tuberculous diathesis, but that the attCction i~ not called 
into acti\·ity until after the period of puberty, when the generative organs 
become ~ubject to functional excitement. 

Sy111ptoms.-Tubcrculous sarcocele commonly beg:ios in the epididymis, 
but ultimately involves the whole testis, forming a large, no<ln_Jatcd_. and 
usually indolent mass. In some cases, howe\·er, the enlargement 1s umform, 
smooth, and semi-e1astic. In the nodulated variety of the dis.ease, one or 

::1b~~~s~~s t~~ri~~~~1~,1 ~~nf'~~~:;!;~ ;~~d:~~ ~~dth~c~~1~:~n~~~~r~~tf~~;~s s~:-~~ 
trusions, or hernire of tbe testis, and the greater part of the gland thus 
being, in some instances, grndually extruded from the scrotum. Both testi
cles are usually succcs::;ively involved. 

The rnsn. defcrcntia, \"C~iculre seminales, and prostate, are often similarly 
affected, and the patient may present evidences of phthi;-;is, or of scrofulous 
disea::;e of the lymphatic glands or other organs. The affection may be 
complicated with hydroccle. 

Trcalment.-The trentment consists in attention to the state of the general 
health, in regulation of the diet, and in the administration of cod-liver oi l, 
iron, iodine, etc. The patient should Ih·e as much as possible in the open air. 
The part should be supported in a well-fitting su::;pensory bandage, and ad
vantage may be derived from the occasional application of iodine, or of local 
sedatiye::; if there be much cutaneous inflammation. Humphry recommends 
that, in very bad cases, the sinuses should be laid open, the scrofulous matter 
turned out, and the parts stimulated to healthy action by the application of 
nitrate of silver. Verneuil recommends the actual cautery. Cal:itration can 

be justifiable only when the gen-
Fio. 5-!8. era.I health is evidently suffering 

from the drain caused by the 
local affection. 

Syphilitic Sareocele, in both 
of its varieties, has already been 
described (p. 460). The treat
ment is that of syphilis in general 
- mercury being particularly 
applicable in the early or "in
terstitial," and iodide ·of potas-

f~~-~~ ~f t~~e d\~~~s~~ "gummy," 

Cystic Sareocele.-Thi•, which 
was called by Rir Astley Cooper 
the "llydatid Testis," belongs to 

Cystic sarcoccle. (BRYANT.) the jibro-C.l/iitic variety of tumor 
. . (see p. 483). The cysts them-

seh:cs ongmatc, as shown by Curling, in dilatations of the tubes of the rete 
testts, ~nd may be classified acco~d_ing to the nature of their contents, as serous, 
sangl.11neous! or cut~ne?us prohferous cy:sts. The cystic sarcocelc is often 
associated with carltl<tg1no-us growths, an<l sometimes with sarcoma or cancer. 
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Dirtgnosis.-Cy:;tic sarcoce]e \0ery seldom occurs in pen:ons under twenty 
year:-; of age, though P. II. Gro:-:s has met with it in an infant; it may com
monly be distingui~hed from hydrocele (the afibction with which it iS most 
likc>ly to he confounded) by ob~crving its shape, which is globular rather 
thnn pyriform, and its want of tran~lucency when examined with tran~mitted 
li!rht. From nwlignant sarcocele it may be distinguished by it::; slower growth, 
and the ab:seuce of glandular implication and of cachexia. In some in-

~~~~~c~~f;o~~~~c~·~l t~~~1~;~~~~~~~~~?f ~~!Yc~:e b:c~~1:~t~~~f~:~~~~~~~c~1~~:~ 
drops of F-erous fluid will probably be evacuated by each puncture, from the 
1mccc:-:sive opening of difi'ercnt cy:sts-or e\·en by microscopical examination 
after removal. 

Tteatment .-This consi.sts in castration, which mny be performed as soon 
as the nature of the cnse has been ascertained. 

Congenital Dermoid Cyst.-Another form of cystic disease of the testicle 
is lhe conyenital dermoicl cyst, which usually contains bone, teeth, or hair, 
and is believed Ly many writers to be an example of the malformation 
known as "firtal inclusion." Cases of this affCction, which iR one of great 
rarity, have been recorded by several surgeons, among others by Prof. Van 
Buren, of New York. In the case observed by this di:stinguished i:;urgeon, 
the patient, a child 2! years old, had been treated (for what was ~upposed 
to be a hy<lroccle) by the establishment of a seton, whieh Jed to much sup· 
puratinn and the protrusion of a large fungous mass. The treatment consists 
in castration, unless, as occasionally happens, the growth be entirely external 
to the te;;ticle, when excision of the tumor alone would be sufficient. 

Other Non-malignant Growths are occasionally found in tl1e testicle, as 
the fibtow~, .fibro·cellular, cartilaginous, etc. The diugnosis from the simple 
and syphilitic forms of i;:arcocele, with which alone they nre apt to be con
founded, cnn be made by watching the effect of remedies, which, in the case 
of tumor, would of course be negative. The treatment consists in castration . 
Fatty f1mw1·s hn.vc been obscn·ecl in the spetm.atic cord, from which situation 
they may be removed by excision. 

Malignant Sarcocele, if carcinomatous, is almost nlways of the encrphaloid 
variety, thoug-h both scirrhous ancl melanotic growths have been occa!-;iona_l I y 
met with in this organ. Very many tumors of the te:stis, however, which 
would formerly have been Classed under the head of enccphaloid cancer, 
are by modern pathologists described as sarcomata. Another variety of 
malirrnant irrowth met with in the testis is the lymplwdenomrt, which has 
beenr partic~tlnrly studied by Malassez, Monod, and Terril Ion. It usually 
affoct8 both te:-;tcs, simultaneously or succe&lively. In malignant :-::irco~ele, 
the body of the testis is usuallv fir~t involved, and the organ, when cut mto, 
exhibit~ ma8:-:es of a meclullai·y character, in various stages of growth or 
degeneration, oth•n mingled wi~h cysts or cartil_aginous nodules. The a~ec
tion may oc·cur at nuy age, but 1s most comm?u Ill yout!1 and e.arl~, ndu]t h~e. 

The symptom.~ nre the presence of a rapidly growmg sohcl tumor-its 
growth is much more rapid than that of any other form of sarcoeele-the 
mns::. heing smooth, and at first uniformly firm to the toucl1 1 but afterwards 

~.~~~~s~ 1~~t(~c,u~~~~1~~:~~~~-~~~~;~~~t~~~e i~n~f~~~ick~~~ne; 1:1:~~;~e~;rd~ tl~l1i!c~l~t~~ 
iliac nnd lumbnr lymphatic glands are invoh-ed at an early !-;tage of the 
disea~e, the inguinB.1 glands not bcin& afJCcted until a ln.te: period . The 
tunic.s of' the tc:;ti.:S become \'ery much d1stencled by the enl:ugmg tumor, nn<l 
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ultimately give way-when the growth becomes adherent to the scrotum; 
ulceration then follows, and aJlo,,·s the protrusion of a fungous mas:::. This 
stage of the disease is comparatively seldom seen at the present day, berause 
the nature of the case is recognized, and castration resorted to, at aJ1 earlier 
period. The growth is attended with very little pain at any time, and the 
general health of the patient does not suffer in the early stage, though 
cachexia is ultimately developed. One testicle only is commonly affCcted. 

The diagnoJJis from other fo1·ms of sarcocele cnn usually be made by ob· 
serving the \'ery rapid growth of the tumor, its uuilaternl character, the 
enlargement of the scrotal veins, and the want of benefit from treatment; 
but the diagnosis from cystic sarcocele is often impossible until after re
moval, and even then without careful microscopical examination. From 
opaque hydrocele and from hrematocele, malignant sarcocele may be dis
tinguished by observing its weight and the sense of fluctuation which it 
affor<l8 in spots, and, if necessary, by au exploratory incision; this is better 
than puncture with a trocar, because, as pointed out by Humphry, the 
quantity of blood which flows through the cauula from an encepbaloid 
testicle may be so great as to lead to the supposition that the case is one of 
hmmatoccle. 

The Jn·ognosis is very unfavorable, death commonly taking place within 
two years, from the implication of the deep-seated glands, and from the 
occurrence of secondary deposits in the lungs and other viscera. 

The only treatment which offers the slightest hope of benefit is castration, 
and this operation is, as a rule, justifiable only in the early stages of the 
affection, before the peh·ic and lumbar glands have become involved-a 
point which can be determined by careful palpation of the abdomen. 

Castration.-The oper:tt~on of castration, or removal of a testicle, is thus 
performed : The part havmg been shaved, and tho patient etherized, the 

surgeon grasps the posterior part 
F10. 549. of the tumor with his left hand, 

so as to make the scrotum tense 
in fronti a longitudinal incision 
is now made from opposite the 
position of the external abdom
inal ring to near the bottom of 
the scrotum, which is then peeled 
off, as it were, by a few strokes 
of the knife, until the gland 
hangs merely by the spermatic 
cCJrd. The division of the cord 
is the most important part of the 
operation; this may be com·eni
ently done with the ecraseur, but 
may be equally well accomplished 
with the knife-bleeding in the 
latter case being prevented by pre
viously ligating or acu pressing the 
cord enmasse; or the cord may be 
firmly held by an assistant, and 

Division ofr.pcrmatic cord in castration. (ER1cmaN.) it~ .a~tcries tied separately nfter 

which the cord is divided is of no conseque~~:1~~0~j10 e;~\~i~~·e~;81~0~~1~~tli:~ 
nant growths, and hence the s~rgeon may, if it be found more convenient 
secure the cord before completmg the dissection of the tumor. In castra~ 
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tion for malignant disease, however, it is important to cut the cord at 3S 
high a point as po~ible, and in these cases it is therefore better to di~sect 
out the. testicle, and ca:ry the dis..o;ccti?n up to ~he ~bd.ominal ring-then 
t~a-':1i:-~xrn.g th~ cord with a d~uble ligature, tying 1t m two halves, an<l 
d1v1dmg 1t a httle lower down, m the way already described. It is some
times recommended that au elliptical portion of the scrotum should be 
removed, if the tumor be large i but the skin of this pa1't shrinks so much 
after the operation that such a course can rarely be necessary. The after-

~rre~~U1C:u\ ~~~~~J~~s,i~s s~~~1 beb1~~~f.::1~J~:n~1f~5a~~f~~~~v~~1°d1"~~fe~~~~·~·s~l'1i1~. 
FUNCTIONAL DISOH.DERS OF TIJE MALE GENERATIVE APPARATUS. 

I mpotence may result from several different conditions, of which some are, 
while others are not, remediable. 

1. }fa(formali.on or Mutilation of the Genital Organ8 may cause impotence, 
occasionally curable by operation (see page 981), but more commouly irre
mediable. 

2. Debility of the Nervous Centres, following severe illnesses, or attendant 
upon diseases in which the general nutrition is impaired, may render the 
patient temporarily or permanently impotent. The treatment con~ists in the 
adoption of means to improve the general health, the exhibition of tonics, 
such as iron, quinia, strychnia, and phosphorus, sea-bathing, etc. 

3. Traumatic or other Lesions of the Cerebra-Spinal .Nen•ous Sy."tem.
Impotence from this cause is commonly permanent; the freatment would be 
that of the particular affection to which the impotence was due. 

-!. Temporary, or rather imaginary, impotence may arise from Jfenlal 
Pertw·balion or Over-excitement. This condition is chiefly met with in first 
attempts at coitus, whether sanctioned or not by the matrimonial tie. The 
aflCction is, I believe, never permanent. 

5 . . Morbid E:rcitability of the Genital Organs, attended with involuntary 
seminal emissions (spennalorr!tcca), occasionally gives rise to impotence, and 
is a very intractable affection, simply because it is often impos~iblc to pre
vent the continued activity of the causes to which it is original ly due. The 
commonest cause of this condition is probably onanism; though it may a lso 
arise from premnture or excessive indulgence in venery-and is kept up by 
impure hn.bits of thought or conversation, reading obscene books, or gloat
ing over lascivious pictures-while in its milder forms it may originate from 
irritation of neighboring organs, as the bladder or rectum. 

Semi>wl Emission.8 are by no means necessarily a sign of disease; indeed, 
during early manhood, a.n occasional discharge .of sperma~ic fluid during 
sleep, is an almost unavo1dablc attendant upo.n virtuous celibacy; but when 
the emi!'lsions occur in the day as well at night, and nre very frequently 
repeated, they certainly indicate an unnatural state of deb~lity .and irrita
bility of the sexual apparnt~s. In the .worst cases the. patient is.rendered 
impotent, by the emission taking place without nny or with such slight erec
tion that penetration is impossible. 

Spermatorrhma, as this affectio~ is c.n11ed-rntl~er unfortunately, ~or the 
seminal flux is a mere symptom-is chiefly met with between the pen~ds of 
puberty and .early adult lifo.' and is most common in young ?1en, of feeble 

~1~~rth ~~~e~~' ~~~Jn~:1lrt~1~~~~is i~~o ~ds~:~ec~1 ;;:~~n~~~nf~~t~~~!s~i~~~c~! 
the same time, there can be no doubt that, m ma~1y cases, ill. health ~nd 
various nervous nffoctions, euch as epilepsy or insmuty, are attributed with-
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out :-ufficicnt rcnson to morbid excitability of the g<'nitnl organ:-; :rn.ll to 
onani~m-when in point of fort the :-.uppO!'Cd cau:-:C':; _arc. rc:ally .t1.1c efl~{'ts_; 
php:ical (lcbility often cxi~t:s wl~ere the _sexu_a! appetite 1~ full)· 1f not '1:101-
dinately dc,·cloped, and an excitable cl1spoi-1t~on 1 or an tll-lmlanec(.I m~nd, 
renders it::i po::::-:e::;. .. or less able to re:;ist ternptat1on, anti_ more apt t~) faH mto 
habits at wliich the moral sense revolts1 than he wh? 18 ble:-:.:ed with 1?~'.d~ a 
healthy body and a healthy mind. The frightful pictures clra\\ n h,r l 1:-::.ot, 
Alibert, an<l othrr writer~, arc no doubt etrictly correct; but the unfortunate 
victims who~e hi~torics they narrate were not insane from on:rnbm-they 
were onanists hecau~c they were insane. 

The diifgnosis of' spermatorrhcca from cl11·011ic Jn:ostalilis (prosfolorrlwxt) 
is readily made by micro:;;copic examination .of t~ie discharge (see l?age .937{. 

The treatment
1 

ns for as the use of remedies 1s concerned, consists m di
minishing the irritiihility of the genital organs, and in improving the general 
condition of the patient. The food should be abundant, but whol;some, and 
particulnr care should be taken not to overload the stomach at 111ght; alco
holic 8timulants and spices should, as a rule, he avoided. The patient 
should take plenty of' exercise in the open air, walking being .better tl~an 
riding or driving, as the motion of the ho1~e or carr iage sometimes excites 
the venereal orgasm; he should sleep on a hard mattreM-lying on either 
side rather than on the back-and should not be too warmly covered. 
Tonir:., c:.pccially iron, quinia, strychnia, phosphorus, and occasionally can
tharides, may be administered with advantage, while cold hip-bath:., the 
cold douche or shower-bath, and sea-bathing (if this can be procured) will 
also prove of service. Bromide of potassium may he given in a full dose 
at bedtime, and will often procure sound rest, undisturbed by seminal emis
sions; the hydrate of ch loral has been recently recommend<'d for the same 
purpose, as has the monobromide of camphor, by Dr. J. L. Vogel. Nowat
schek sp<.'aks favora.bly of hypodermic injections of atropia. The application 
of nitrate of ~ilver in substance or solution (gr. xx-xl to f.5,j) to the prostatic 
and hulbous portions of the urethra, may be of service in cases in which these 
parts are found hy external pressure to be morbidly sensit ive; the applica
tion may be made with a portc-ca.ustique or syringe-catheter (as in cases of 
chron ic prostatitis), nnd mny be repeated at intervals of ten days or two 
weeks. Cold, <ipplied as recommended by Wintcrnitz (p. 937), may be of 
use in some cases. 

The cour~e of treatment above described is addressed to the morbidly 
irritable cond ition of the genital organs, and may be employed with every 
prospect of succ<.'ss, provided that the causes of' that condition have ceased 
to act, or can be removed. In cases originating in irritation of' neighboring 
pnrts-as from hemonhoids, from the presence of ascarides, or from au 
abnormal condition of the urine-this can be readily done; but when the 
unn_atu.ra1 irritability of the generative apparatus iS kept up by constant 
exc1tatwn of the part, whether physical or mental, the prognosis is less 
favorable, because the removal of the cause is more difficult. Chastity in 
thought as .w<.'ll as deed is necessary to insure recovery; but to attain this 
gra~e 1;cq~11"~8 n prolonged st:uggle with temptation, which needs nil the 
patients fortitrnle and resolut10n. The treat1nent in the:-ie cases must be 
more. mor:il than physi~al, and even when a purely physical cause, such as 
onamsm, JS to be dealt w1th 1 surgery offer:5 remedies of' but doubtful efficacy; 
the application of blisters to the penis, or the operation of c ircumci~·:ion may 
b~ of use in compelling at least a suspension of a. bad habit; hut the b~ncfit 
will he evanescent, unless the moral nature of the patient ('an be reached in 
the interval. In their despair at continual relapses, victims of onnuism 
have, it is said, occasionally made Abelards of themselves, with the hope 
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that thry would thus cffoctually banish temptation; and sur"'cons:, even, 
have been iodU<:ed to castrate their patient:-;, in obcdieuce to 

0
the earnC::it 

~~·li~ .. ~~~~:u1~~ 1~~~;i'1~sl~~~=::~c~::£~,J'l~:r~t~uu~;~;i~o~~;~~;;;~1 i~~:rl~'l;·~cn1~1~~~~~i~~ 
to behc\·e that the te:-:te:-< are particularly at fault, and the di:;ca~e i:; in all 
ca~c:-; more of the mind than of the body; moreover, the gain to the moral 
nature of the individual is not in cowardly fleeing from, hut in manfolly 
re:->i~ting, temptation. The benefit which has been apparently derived, in 
some imstanccl'\, from this heroic mode of treatment, has been, in all proha· 
bility, such merely as might have been obtained from any great and sudden 
shock to the nervous system. 

The surgeon is occa~ionally called upon for an opi nion as to whether an 
indiYidual, who has suffered from frequent seminal emissions, aud who, 
pcrha.ps, fears that he is iu consequence impotent, may properly enter into 
matrimonial engagements. The question is rather a delicate one, and no 
rule cnn, of course, be g iven which would be of universal application; but 
it may probably be r-:afCly said that, though, if undertaken merely with the 
selfish hope of effecting a cure for himself~ \\'ithout regard for the h:tppincr-:s 
of his partner, marriage will, in all probability, di~appoint the man's expec
tntion8, yet the happy circum~tnnces of a union founded on mutual prefer
ence and pure affCction will otlCr the very be:;t prospects of recovery. 

Sterility in the ma.le may exir-:t in connection with impotence, or inde
pendently. It mo8t frequently arises from some local source of' obstruction 
to the pa~~age of the spermatozoa-as from induratiou aud thic:keoing of 
the globus minor as the result of epididymitis, OL' from urethral :stricture
but may also depend upon retention of the testes within the uhdominal 
ctwity, upon absence of spermatozoa from the r-:emen, or upon ob:-=cure 
change.~ in the chemical constitution of that fluid, the nature of which is 
not very well unden~tood. The only hope of cure would be in the removal 
of any disease of the geuito-urinary apparatus which might be llctecte<l. 

DISEASES OF THE FEMALE GENITALS. 

The limits of this volume will merely admit of a. brief reference to those 
diseaRC::i of the Female Uenerative Apparatus which require opemtfre, or 
di.~tinctively surgical treatment; nor is a more extended account of" these 
aflections here necee::ary, for the whole subject properly belongs to the 
domain of Gyo~ccolop:y, and is ably discus~ed in the numcrou:-; valuable 
workl:i on Dil:iea:;es of \r omen which are now acce~::;ible to the studtnt. 

l\IA LFOK'IIATIOXS. 

The external genitals arc subject to various malformations of very differ
ent degrees of severity. 

Imperforate Vulva.-This, which is the slightest form of irnperforatc 

~~~t,~1;.l;n~~1~!~~ts,};~~'L s~~~~~~~i~~I a~c~~.~~i~~1:;f ~!~~c:~t~~c~,t i~rd~~~~~t{}~~~~1 ~!· 
recognized soon alter birth, ran be readily ruptured by sm1p.ly t'Cp?rn.tmg 
the part::; with the thumbs, one plac~d upon ca~h o~ t_hc h~lHa n~aJo~·a, or 
may be torn nc1·0:;::1 with a. probe or chre~tor, a.stnp ?f 01l~d lu~t bcrng mtcr
po:::ccl to prevent reunion. At a. lnt~r pcnod a littl~ d1sscctwn with the l:iCnlpel 
may be required, but the affection is always readily amenable to treatment. 
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. Adhesion of the rlllva is a condition precisely similar to the above, except 
thnt it is not congenital, but arises fro1~1 ndhc:;ion of th~ opposing surfaces 

~~11~1~~0~:: :1~~:c~r~~ctb~~~~h ~~:~1 ~~~{r~1~~~~:~~~~:.~:~~~~;g ~
1~et~~~;:~~! 

by the introduction of a tent. 

Imperforate Hymen.-The hymen may be partially peifo..ate, or completely 

im1r1~~~tt7~lly pe1Jorate hymen allows the e_scape of the i;i~n~trual fluid, but 
interferes with sexun.l intercourse-the thtekness and r1g1d1ty of the mem-

~~·~~~~t~1~£':1~\~~ts1~~~f:,r~~d11lhc 1c~n5cY!~~n~~ft~>;~~: 1~::t1~;~clr~~a:e~~~~~;~~ 
from the effoct of the dense hymen m hmdermg partur1t1001 by arrestmg 
the pa~age of the fa::tal head. The tl'eatment of p~rtially. perforat~ hyn~en 
consists simply in incising the part with a probe-pomted b1stoury, dilatation 
being .completed by means of a sponge-tent. or bougi~.. . 

2. Imper/orate hymen is a much more serious cond1t10n. If it were r~cog
nized before the age of puberty, it could be readily remedied by making a 
crucial incision, nnd by excising the flaps which would thus be formed; 
but, unfortunately, the malformation is seldom discovered until menstrua
tion has repeatedly occurred, and until the vagina and uterus have become 
distended, sometimes to a great extent, by the accumulating secrction
forming a large, elastic, fluctuating tumor in the hypogastrium. The ope
ration for the relief of' this condition is easily and quickly performed, but is 
not unfrequcutly followed by serious and even fatal consequence~. Death 
may result from endometritis and septicremia 1 due to decomposition of the 
uterine contents; or from peritonitis, due to the escape of blood through a 
laceration of the Fallopian tubes, or even through their natural orifices, 
into the abdominal cavity. To prevent these accidrnts, it is recommended 
by Bernutz and Goupil that the hymen should be punctured with a small 
trocar and cauu la, a piece of tubing being attached to the latter, so that the 
contents of the uterus shall slowly drain away. The puncture should be 
made eight or ten days after a menstrual period, and no pressure shou1d be 
made upon the abdomen during the process of evacuation. 

Imperforate Vagina.-Tbis may vary in degree from the slight affection 
already referred to as imperforate vuh-a, up to complete absence of the 
vagina, accompanied, perhaps, with absence or imperfect development of the 

~~~~~~·in ~~e s:~~~~~1~~~h~ 8t~~k1~;:stii; tI'~~~ be~~.~~J~l t\~~s~1~a~~~~~1\~0!t~ 
mated, and, if it be such as to render the existence of the uterus and upper 
part of the vagina tolerably certain, an effort may be properly made to reach 
the upper part of the tube during early childhood, when operations on these 

~~~~:~~ b~0i~1e!~1g~ 1~Y~~·:l~~~~::t i~s ~~1~-~tn~~~: th~\~?s~~~~:;1S1: 1~~~·~1~~0~~~ 
ful, it will. be proper to wait until the period of puberty, when the nature of 
the case will probably become more evident. In many instances the exist
ence of malformation is not suspected until after puberty, when the attention 
of the patient and of her friends is aroused by the non-nppearance of the 
menses, although the menstrual molimen may recur at recrular intervals. 

The ll'eatment to be pursued under such circumstances ITi a mutter worthy 
of the gravest consideration. Any operation in such a case will be attende(l 
with consid~rable risk, and yet if the womb is becoming e\•ery month more 
and more distended with menstrual flui<l, an operation is absolutely neces
sary-for while unrelieved the patient is in constant danger of peritonitis 
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(from leakage backwards throul(h the Fallopian tubeR), or even of rupture 
of th~ _uterus. The treatment of imperforate vagina varies according to the 
conc11tinn of the uterus. 

(1.) If the presence of an elastic fluctuatin!J tumor in the region of the 
uterus, perceptible by rectal exploration and by abdominal palpation, shows 
that there is an accumulation of' menstrual fluid in the womb, there can be 
no que:stion as to the prnpriety of an operation. It bas been proposed to 
evacuate the uterine contents by puncture with a trocar and canula through 
the rectum, but, beside the risk of wounding the peritoneum in such an 
operation, the relief would probably be but temporary, and re-accumulation 
would occur. Hence, it is better in such a case to attempt the formation of 
a \·agina, by plaring the patient in the lithotomy po::;ition, and, after making 
a small transverse incision, working cautiously upwards with the finger and 
handle of the knife in the septum between the bowel and urethra (taking 
care n?t to open either of these), and guiding the dissection by keeping a 
sound 111 the bladder, and a finger in the rectum. \Vhen the sac containing 
the menstrual fluid is reached, it should be opened through a speculum with 
a small trocar, with the same !?recautions as in the cnsc of impcrforate 
hymen. The size of the newly-formed vagina must be sub:-:equently main
tained by the u~e of a bougie. In Amussat's method, which is preferred in 
these ca~es by Bcrnutz and Goupil, the knife is dispensed with altogether, 
and the vagina formed by simply stretching the vulvnr mucous membrane 
and pushing apart the rectum and urethra with the finger:;; the operation 
occupies several days, dilatation being maintained in the intervals between 
the ~ittinf,"S by the introduction of tents. Le Fort has reported a remarka
ble cnse, in which he formed a vagina by passing a weak galnrnic current 
through the part~ every night for a month; the negati\·e pole was applied 
to the seat of occlusion nnd the positive pole to the wnll of the abdomen, 
and the current used was at no time so strong as to inconvenience the 
patient. 

(2.) If there be no 'ttierine tumor, the course to be pursued is more doubt
ful. The menstrual molimen, it must be remembered, depends upon the 
ovaries, nnd not upon the uterus; and a patient may suttCr intensely at 
every monthly period, while having no womb, or at Jen.st none capable of 
menstruating, and therefore no menstrual accumulation. If in a CMe of 
this kind it be ascertained by careful rectal exploration, conjoined with 
abdominal palpntion, that there is a well-forrnecl womb-even though not 
distended-an operation such as was described in the last section might be 
justifiable, though full of danger from the risk of opening the peritoneal 
cavity. If, howe\·er, it be found that there is no womb, or merely a rudi
mentary uterus (as in a case under my care nt the Episcopal Hospital), no 
operation whatever should be performed. A good deal is sometimes said 
in these cases about fitting a young woman for matrimony, enabling her to 
be a wifo, etc.-but, in point of fact, a w-ornau to whom nature has denied a 

;~·~~:t~tt~~~n~0Theb:u;i;~~~:c~;~~~~r{~d~:d,t~~~~~e ~~~~· ~~£~ ~em~~~:l~~~ 
~:~'. 1G1~0~n1:,;~~~~r ;~1~~e~;~ ~~r~~~~~if!-b:~1d 1~!lcsa~~t~1b~t~~ 11hi:u~:;u::s;~: 
"nothing is to be done . . . ; the woman is impotent, and therefore dis
qualified for marriage." 

1Yon-Congenital Obliteration of the Vagina resu 1ts from adhesion of the 

~~~!;~~~ '~:~,~~e~f'~t\:~J~t~~~tt~:· !0~;~ec~~~~:~1 ~~~t~!~; ~i~~; 8o~1~1~~1d~.:~~ 0T~~ 
diagnosis from congenital a~sence of th~ vagin~ can. be. readily ma~le by 
simultaneous rectal and ves1cal exploration, which will, m a case of non-
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congPnital obliteration, rC\'eal the existence of a c~ense ~cptun~,. thr<:'c-~1uar
ter:5 of an inch or more in thickness-whcrca.:-, m a ('a..-c of 1mpcrforate 
vagina, the instrument in the bladder au<l the finger in the reetu~n :;eem 
almo:-;t to be in appo~ition, and are evidently ~eparnted l?Y a v~ry tlun . lay~r 
of ti:;:-;ue. The treutmenl of the attection now under coms1dcrat10n co1b1!:it.:3 m 
endeavorinrr to r<:'·e:-;tablish the canal, by cautious di;-::-cclion between the 
urethra an~I rectum in the way alreacfy mentioned. The operation is 
attended with a great deal of danger, but is the only resource-and becomes 
imperatively necc:5:mry when the uterus is distended by the menstrual nccu
mulation. 

Double Vagina.-In many cases this condition requires no treatment, 
and may be looked upon as merely a. physiological curiosity. Should, h~w-

~1~~1~ ~~.i~~cb~~n~-~~ei~~~J !~i!~:.is~eatk1~e~1i~~in~~ ~~~t~:~~ !~~:1~~:; ~:i1~·;a~~~: 
vented by the introduction of a strip of oiled lint, and cleanliness secured 
by the frequent use of detergent injections. 

SunOJCAL DrsK\SES OF TUE VULVA. 

Hypertrophy of the Labia Majora is usually an inflammatory condition, 
depending, as in the case of the lips, upon the presence of a fi~:mre or exco
riation, an<l slowly ditiappearing when that is healed. 

Hypertrophy of the Labia Minora is occa:;:;ionally met with, re15embling 
anatomically what has been described as the "fibro-ccllulnr out-growth." 
In warm climates this condition is comparati\·ely common, and in some 
localities is said to be almost uoi\·ersal. The treatment, when the hypertro
phy increases so much as to produce annoyance, con!:ii~ts in cxci~ion; this 
operation is sometimes attended with a good deal of hemorrhage, which may 
be conveniently arrested, as ach-ised by Hutchiuson, by tran:-fixing the base 
of the labium with harelip pins and applying figure of 8 ligatures, so as to· 
acupress the pcdiclc, as it were, en m.asse. 

Hypertrophy of the Clitoris is usually, I believe, the result of constitu
tional syphilis. The organ sometimes attains a very large !-iize, nncl pro
duces a great deal of irritation, requiring excision, which may be performed 
either with the knifo or with the Ccraseut. The bleeding in this operation 
m:iy be quite profuse, and may possibly require the application of the actual 
cauterv. 

E.rc~<Jion of the Clitoris, or Clitoridectomy, has been mo~t nnphilosophically 
propos.ed an<l practis~d a.R a remedy in ca:;es of epilepsy and in:-oanity. The 
operation has been forcibly and properly condemned by the almotit unani
mous voice of the profession. 

Vegetations, the so-called t•enereal warts, are often seen upon the vulva, 
and require extirpation with the knifo or scissors. 

Tumors of variou:; kinds are met with in the labia, the most common be
ing the C>'Stic tumor, though fatty, fibrous, aud vascular growths are also 
met with 111 this situation. Two kinds of cyst are met with in the ueighbor-

~~~~tr!· ~~crnl:~:~l~\~ ~:pfc0~11~~~~~~~' ~:J 1~~~~~~ ~f1ec~~~~~;·~vi~1\a~:!t.~~~iI! 
t!1e other ~s a serous cyst, w~1ich is developed in the labium itself, and ~ome
llmei:; attaws a very large size. The treutm.ent of the I:ittcr con~hsts in ex-
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ci:-:ion, the op<.•ration requiring a rather trouhlc:-::ome cli,.:-:ection, antl being 
attended with a ~oo<l deal of' hlee<lin!?1 which can, however, ahrnys he 
che<.'ked h~· prc ... ~urc and the u~e of a T bandage. Fibrou.~ aucl .fl1t1.11 tumor:-
of thl' Jahium al,.o require excision, while ncci:i in this part may be com·c· 
niently treated by ligation. 

Hyd.rocele of the Canal of Nuck b a rare affection, which wa'.-1. referred to 
in i-pcaking of pudenda! hernia (page 82H). The treatment consi:-:b in the 
formation of a. seton, or in the injection of iodine. 

Malignant Disease of the External Genitals may be primary-in \\ hich 
case it b u::-;ually tpithelionwtous-or secondary to cancer of the vngin:t or 
uterus, either of' the scfrl'l1ous or enceplrnloid Ynriety. The vulva is al:io, 
somet ime);, the ~cat of rodent ulce1'. The sole treatment for any of the:-:e 
affections is cxci~ion , which is, however, only justifiable when the disease is 
so limited as to admit of complete extirpation. 

Vulvitis, in whatever wa.y ::irising, pre:::ents the ~nme symptom", and de-
rnaud:i the !:lame trea.tmcnt1 as when of gonorrhccal origiu. (:-:ce pnge -1-:J8.) 

Noma Pudendi has already been referred to at page 401. 

He1wrc.\L Dn~E.\~ES OF THE YAGlX.\. 

The Speculum i~ nn iu:-1trument constant ly required for exploration of thr 
upper part of the va~ina and the cen-ix uteri. For ordinary purpo~e::-, the 
bc:-t in~trument~ nre the ~imple C!Jlindl'ical :::pcculum made of gin:-~, coated 
like a mirror \\ilh quichih·er or tinfoil 1 and covered with lndin-ruhher (Fig. 
550)

1 
and the /Jimfre !'peculum, of which the best form is that known a~ 

cu~co'~ (Fig. 5.Jl). Fur special C:lSCS, other in:::.tn11nents mny be l'C(1uirecl, 

Fw. 050. Frn. 551. 

Cylindri1,:al speculum. Cusco's ~pcculun1. 

~uC'h a~ thr dur!.·-billed .~peculwn (Fig . . 1:Jl), either in it:i origina_} form, or 
with the inircnious mudifica.tioni'i of Emmet, Pnllen, Thomas, l;ryer, and 
othc l':-;; Tho~nns's tdl'Rropic specul1_wi; Elli~'s e.qJCmding spe~u~11111; or the 
f50ll1C\\·hnt ~imilnr in~enious contnrn.nces of Dr. Albert IL. ~m~th and Dr. 
J. s. Hough, of this city. Barnes highly commends Neugebauer:::. speculum, 

u4 
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which combines the features of both the bi\·ah-c and the clut"k-billcd in

,.;tr,j_~;~;~l~;~ulum t"hould always be introduce(] (w~ll warnml and oilr1l) u!1dC'r 
coyer of the patient's garments or be<ldothe:-, without .n~1y expo,.;urc ?f ~he 
pC'r:->on. For ordiunry examination:-o,. the. oh;:;t~tric p~1:-1t111u on the !<:ft :ml~ 
will he !"ati:-factorr, but for the apphcatum of c:n.1:-t1e,.;, n.:1110\·nl of polyp1, 
<'tc. it will u:-unll,, he more com·euient to pl:tee the patient on her hac:k, 
witi'1 thC' lower Jir0h$; ~cparatcd and .supported upon chair:<. Thr introduc
tion of the Epcculurn may be conycuiently dfCctcd hy t-l'pnmtin~ tl~c \"t~ginal 
walh; with the fore and middle fingers of the left hand, and to0!ipprng rn the 
incitrumcnt beneath and between them. 

Painful Ulcer or Fissure of the Vagina.-This affection is clor:.ely analo
gous to the pninful ulcer of the rectum or au us, nucl requirClS prcc:il!>c1y :-:imi
Jar treatment. (i'ce page 851.) 

Polypoid Growths, belonging to the class of fibro-ccllulnr tumor~, nre oc
cn"'ionally met with in the \'agiaa, a1_id may be treated hy an1biou (if the 
prdicle is very ~mall), ligation, the ecraseur, or the wire loop and gnlnmic 
eautery. 

Cystic and other Tumors in the walls of the vagina arc to be trcnted as 
similar aftCctions of the \'Ulnt. Cancer of the vagina seldom admits of' 
operative interference. 

Prolapsus of either the front or back wall of the va~ina, may take place, 
con:;tituting, in the former case, a nuietyof hernin of the blndder or urethra 
(r·y.~toale, 111·l:lh1·o<·ele), and, in the latter case, a Eimil:u cond ition of the rec
tum (tectocc/e). In mo:-;t in~tancet5, sufficient rcliC'f nrny he nfforded hy the 
u:-e of a ~uitable pes~ar_v or bandage, but occa.:;ionally a more radical meas· 

~~~-~l~~1~;~i~1~ J~C~t::.~~S~r ~~!:~pn~~);hi~l ~~~~,~~ ~~2'~~~~~I~~ic0~: :~·~~1t1~~~~gi~1;~~;! 
sides together with !-iutures, so as to obtain adhesion of the labia rnajora for 
the lower three-fourths of their extent; or, if the ea~e be complica ted with 
prolapims of the utl'ru:', iii denuding a longitudinal 1't rip on either Ride of the 
\"agina (or, whith i ~ better, a broad triangular :-pnce on the pol"terior wall of 
the canal), and then bringing the raw i::urfoccs together, r:.o a:-; to reduce the 
calibrcof'therngina through its entire length. The former operation j:-; known 

as Epi . .,iorrlwphy, and the latter as Ely-
}~w. 55:2. irol'rlwphy. Epi:-iiorrlwphy hns been 

modified hy J. Bell by xpliiting inl'trnd 
of paling the labin, fl" in Langenbcck's 
and Collis'::=. operation:-< for n:-;ico-vaginal 
fi::tula . Thomas ha:-; modified the ope
ration ot~ clytro1Tl~11phy hy to0eparating the 

Thomas's clamp for el)·trorrhaph) ]ayers of the \"agmu} wall by a ~ubcuta-
neous, or mther suhmucous, proC'edure, 

then clampin~ the 5-epnratrd tito0~ue with the inRtrumcnt shown in Fig. i)i}2, 
and cutting off the part which protrudes. f-:chroc<lcr ~rnd R F. Dawson 
treat cy~toede by denuding the antel"ior wall of thC' rngina an<l brinofog 
the parts together with !!utures, the latter :<urgcon folding the w:-;icnl ~rnll 

~1t~)'~~c~ti~1/~ ~fi1J:r~~~;~~=itj~:~~1 ~r~~u~~~,;1~:t~t ~of :;:.·!;~~·o~~1~ i~~~~c~l~~a~!~~ b~::: 
reforrcd to at pnge U.32. 
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Vaginismus i:<> the name given by Rims to an affection which consh•t" in a 
hyp<'ra>:-thetic c•mulition of the nerve!'; cli:otrihutcd to the vaginal mucous 
membrane at the po:;itiou of the hymen, leading to a spa!-'modic contraction 
of the lSphinC'lcr vagin:u mu~cle, which renders coitus inten,.;ely painful, and, 
indeed, u~ually impo:-,;ihle, and thus practically makes the patient i;terile. 
The :-;pasm of the sphincter may be elicitc<l by the slightc!-'t touch of the 
finger, or even of' a camel's-hair brush. Yagini:;mua may he an idiopathic 
affCction occurring in pcr:-;ons of a hpterical temperament, or may be due 
to some local cause, i:;uch as fis,.;ure of the vagina or rectum, pn.pillary tumor 
of the mcatu~, inflammation of the womb or \'agina, eczema or prurigo of 
the vulva, neuralgic tumors, etc. The treatment consil!ts iu remo,·ing the 
caul'C, if thi:; can be aFccrtained 1 and in the aclmini~trntion of to11ir~. and 
the u:-1e of ~edatives, iodoform being specially recommended by Turnier. 
Attempt1-1 may be made to relieve the spasm by the u~c of Yaginal dilators, 
or, if ncCCFl'al'y, by a resort to operative treatment. The simplest operation 
for vaginismu:; consists in sudden dilatation or partial rupture of the sphinc· 
tcr vagimc mui:.:clc, eflCctcd by introducing the thumb~ and forcibly scpara· 
ting them (the patient being etherized), as in RCcamiC'r's and Yan Bmen's 
method of treating fi8sure of the anus. If thb fail, the remains of the hy· 
men may he cxcj~cd, and the Fphincter partially diddC'd by n deep incision 
on either side of the perinea! raphe(as recommended by Hims), or the pudic 
nerve may be cut-by direct incbion, as originally rcrommeuded hy Burns 
-or !'ubcutaneou:;Jy, as preferred by ~imp:;on. Thc-:e oprrations ~ometimcs 
affonl only temporary relief, and the con:-:.titutional treatment appropriate 
to neuralgia. must therefore not be neglected after their omploymeut. 

RunmC.\.L DrsE.\SES OF THE Un:nes. 

Fibrous or Fibro·Muscular Tumors ( Derinc Fibtoid.~, Jlyomr1tn).-Thc15e, 
which arc the most common of the uterine tumor~. may occupy any portion 
of the structure of the womb. They may prqjcct on the outer surface of' 
the organ beneath its peritoneal inwstment i may grow inwards, filling the 
uterine cavity, and perhaps descending through the Y:tgina and protruding 
between the lnbia i or may be developed in the mid:;t of the uterine wall. 

~~l~~~l~~r:t~l~~:~i:Oel~~ ~~~1~~<\i1~1~r~7i:l~~i~rs\~~1t~~·i1~1~1r~:Jtofil~~·1<~~~~:ouT~~)·8~!~~p~::~ 
1oo~cly attached to the surrounding ti,.~uef', and Fometimcs attain a very 
large f'ize. In the majority of ca:.:es palliali~·e f1·;1ttn~ent only i)) r~quircd; 
and it must nlwars be remembered that uterme fibroids f'Cem to disappear 
5:pontaneouRh' in Home i11!:'-tance:-1; or may become cktnehc<l, an<l may be ex· 
pelled by thC contractioni' of the womb. The mo4 promi:.:ing mode of treat· 
meut iR, I think, the hypodermic U:"C of ergot or ergotin, a" rccommcmle<l 
br IIilclchrandt, Hcunzoni, and Keating, of thi:-:; city; my own experience 
":ith this remC'<lr, though limited, confirm~, as far as it goeR, the favorable 
reportR of tho:-e ·gcntlen~en. ~'he follow.ing f?r~nula will b~. found ~nfo~fhc· 
torr: R. Ext. ergot. flmcl. f31:.:s; Glycerrnre, f,::;.J; Aqure, f31.1. l\L Twenty 
mii1ims to be injected once daily in the hypogat)tl'ic region. 

In cn);e~ of submucous fibroids, excision or mml.-rion may be pracfo:.ecl, a 
conY<'nicnt iui'trument for the purpose being the "serrated ::-coop" or "spoon· 
saw,'' devi:.:cd by Thomas; but if the growth h~ attached b~· n .8omcwhat 
narrow pcdiclc ( eon,,tituting the fibrottS polypus of t!1c uterus), 1t will u:-;~ally 
be better to remO\'e the tumor by means of the t'Cra.qrnr, for the cham of 
whieh n wire rope mav be Rubst_ituted, as recommended by Brnxton Hicks, 
or n. :::.tccl wire, ns preiCrrcd by Kidd, of D.uhlin. The trr<~scw',~nny be np· 
plied by the nid of the ingenious "porte-chame" of Dr. :\fa.non H1111s; or the 
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~implcr form of ins.trumC>ut de,+•ed by Dr. Emmet, may be ~uhstituk<l; or 
a ligature mny be fir~t thrown around the pcclirl~ with n cloul~l.c canula1 u.nd 
the chain of the t'uw~l·ttr suh:-:equently drawn mto pl.nee. !he operat10n 
may be facilitated by !5Cizing the part to be removed \\1th shouldered teuac-

Frn. 553. 

Fibro-cc\lularutcrinepolypuswithlongpedicle. (Dol\'JNand Ducis.) 

ula which may then be fixed in a handle, as suggested by Dr. A . II. Rmith, 
of this titv. 

In the ·case of inter.~titirtl growths, enucleation has been re~ortccl to by 
.Amus~at, Atlee, Fordyce Barker, Thoma~. and other~. The operation con
si~ts in dilating or incising the cerdx uteri, laying bare the tumor by cutting 
through its capsule, and then turning- it out of its bed with the fingers, 
Thomas's "i;poon-:-oaw," or other suitable in~trurnent. ThiR procedure has not 
unfrcc1ucntly prove<l fatal 1 from hemorrhage, peritonifo;, or pyrcmia, nnd, 
though cloubtlC'88 justifiable in exceptional cases, cannot, in my judgment, 
be recomm~nded 3l-I a general mode of treatment. A !'1-imilar opinion is ex
pressed by Pozzi, who has collected 6-l cases of this operation, 1G of which 
term ina_ted fatally. 

1\ir. I. Baker Jlrown h11.s modified this operat ion by simply incising the 
tumor, or even the mouth and neck of the uterus, so as to destroy the 
Yitnlity of the f.rl'O\\'th, aml promote its cxpu)~ion by sloughing. According 
to Braxton lfo.:k:::, nu intermural fibroid may sometimes be converted into 
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a polypu" by the administration of ergot. Emmet ad\·isc~ freque11t traction 
upou the tumor with tcnaculn or forceps, so ru:; to excite contraction in the 
utci:u ... , and thus _pron~ote .cnuclcati~n and guard ag?in4 hemorrhage. 

b/~;~;f~:~11t~:~t~~~;~o1~ 1~J~~c~p!~;~f~~,~~1~e~~~~~r i~1fv~;1~:~~;ctl~~ 1~~ct~rJ~·~~i~:~~ 
the entire utcru~ a11d hoth O\'ar1es (_see page 872). This mode of treatment 
~tmlcr an~' c:ircum:;tanc,e" is re1~le~e with danger, and can only be justifiable 
111 exrcpt1onal case:-: . rbe !4all:st1c:s of the procedure have been in\•estigatcd 
by several writers, the most recent being Pozzi, who finds that 119 case~, 

l nteM\titia1u1erinefibroid. (BAitNl!S.) 

including tho:-;c collected by Routh, Koeherlc, Caternault, and Pean and 
Urd)·, µ-ave 77 deaths, a mortality of nearly();) per cent. Dr. Sutton has 
removed a sub:;erous fibroid through an incision in the posterior wall of' the 
vagina, but the patient died in six hours. Dr~. Kimball nnd Cutter ha\·e 
met with some succcs5 from the u:;e of gnlvauo·puucture in these cases. 

Fibro·cystic Tumors of the Uterus have been pa.rticulnrly studied in this 
countn' bv C. C. Lee, .Atlee, PC'aslee, and Thomn:-:. They have oft.cu been 
mi1'takCu fOr ovarian cy~t8 (sec page 86.3). 011ly palliatlve treatment i::; as 
a rule to be recommended. 

Polypi of the Uterus usually belong to the fibro-ee/lu/nr or my.wmalous 
variC'tit:s of' tumor, and arc often verv vascular, and accompanied with an 
increa!<iecl clevelopment of the g-lnnchilar structures of the part. The hanl 
or fibrowi polypus, a n1riety of the uterine fibroic1 1 has already been referred 
to. Polrpi arc usually attended by more or k~s profu~e hemorrhag-c1 which 
exhaust~ the patient and urgently dcmands:;.urgical intcrfi.'rcnce. The ireal-

:~11~~':, ~~~18:~t:,~~"~fl~~~~::~ f~~.~~l~~t~~~:\~.n tl~i~ t~~~l ~~~ -"f ~ISd~:~~1:1,b~~lCc1~1i~c;;~~ ~ 
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in<'isiLw the nel'k of the womb and administering crg-ot, and in then ckali ng 
with tl~e g-rnwth h)' ex<'i:-.iou 1 ayuJ:'ion, li1?ation, or the ~1~e of the .frrm<f t~ti 
in the way aln::ac1v nwntJOucd (page 1011). Dr. :Mt( hntotk 1 of publm, 
reconuucn(ls the cri1p lO)'mcnt of a hemp sa1!'; a loop of twbtt'd co rd ts made 
to surround the ba:-e of the polypu~, by aid of a double canula, the lat_ter 
b<:in(I' then held Ly an a:<:-:i~tant while the growth i~ cut through hy dnmrng 
the ~onl backwa1:dl5 and forward::3 as in using an ordinary chain ~aw. It 

FIG. 555. 

Amputation or the neck of the uterus by means of the krast1Jr. a. Shows the neck or the organ 
drni;.t:ed to the vulva by means of forceps. ~. d. The chain of the instrument pa~sed around 1hc part al 
itsbase. (CHA:>SA IGN'AC.) 

may be occa!:i ionally ncce:o~ary to attack the polypus while st ill within the 
uteru:-:, but the operat ion is under such circumstances attended with great 
danger. 

Myeloid and Recurrent Fibroid Tumors (Sarcomat<i) have been occa
~ionnlly obscn ·c>d in the uterus; the treatment would consh;t in exci~ i on , if 
the growth could be entirely exti rpated without too much risk to the patient. 

Malignant Tumors of the Uterus may be either cancerous or epithelio
ma.tous. Cancer of lhe 't1lerns it:i usua lly of the encfphalofrl vnrietyi though 
scfrrhou.'J and colloicl growths nre also met with in this organ; the treatment 
Rhouldi in a very large mnjority of case)';, be merely palliatiYC, total ex tirpa
tion being almost impo!:i:o;iblei and partial excision, unless in very exceptional 
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in ... tam•c>.;.;, hcin.z wor:-:c thnn u:-:clc:-:s. Epithdiomn commonly attack~ the o:-o 
and <·1·1·,·ix utL·ri, ancl may appear in one of two form:-;, viz., a:-: the :-:o-cnlled 
'· ('1a-roiling ulcer," or a~ the 0 cauliflower excre:-:cence." The fl'ertlrnrnt con
l!i:-t .. in amputation of the neck of the uteru:-;, if the aff'ection he recognizetl 
l'Uffi··i<•ntly t:arly to allow of complete removal, or if unt ~ecn until a later 
perirnl, in cautt•rizacion of the surface of the growth with cau~tic:-: or the 
hot iron, or in extirpation of as much as can be reached by means of the 
ter-ww1u or e1u·ctlf', n. palliati\·e measure which has been employed with ad
vantage hy A. Il. Kimp~1JU, Simon, ,:\lunde, Parry, Goodell, :rnll other:;. 
Hims carric:; the exscction quite up to the inn er o:s. 

Procidentia or Extreme Prolapsus of the Uterus may occa~ionally de· 
mancl opcral ive trC'ntment; this consists in fir~t amputating thC' n<'c·k of' the 
orgm1 (if' it he much enlarged), and then performing an epi:-;iori·lwphy or 
elyll'otdwphy (p. 1010)i or a fran,qverse oblitaation of the vagina, (p. !.179). 
This mo(le of treatment ha:; been adopted in several cases by Prof. 
Goodell, of this tity, with mo:st gratifying result-;. Kofpopcri1ieoplu.~ly is 
:mother operation for the same purpose, dev ised by Bi::•choffi it cou,.;ists in 
dis-:ccting- up a tonguc.shapc1l flap of mucous membrane from the po:-;terior 
wall of the vagina, and denuding a triangular spncc on eithrr .:cicle; the 
eclgcli of the flap arc then stitched to the anterior edges of the drnudc1l 
:-pace~, and the womHl clo:-:ecl below with deep suture:-:, u;.; in the operation 
for ruptured perineum. PallC'n, of New York, substitutes for amputation 
of the ccrdx an operation which he calls i·a9i1w·cuuip/w.;ty. Thi:; cun~i>-b 
in dt'nudiug the c('n·ix circularly, dis.-;ectin:r the mucous membrane upward>
from the juncti<ln of' the body nnd neck of the womh, pushing- the neck up 
into the t>hcath thus formed, ancl finally closing the wound with silk ~ULures. 

Amputation of the Cervix Uteri may be performed by the aid of cutting 
instrnmcnts, hv means of' the tr1w~eut (Fig . . 5,55 ), or hy the use of the wire 
loop and p;alv:\n ie cauterv. \\"'hen the fir:5t method i:s l'Csortcd to, the part 
to be rcmovt'd r- hould be 'fully exposed by mean~ of a duek.\Jilled speculum; 
the neck of' the womb is then slit up on either side, and its lips ~urccssi,·ely 
cxci~C'Cl with suitable sci:->sors, the uterine mucowi membrane being finally 
drawn forward (a:-; aclvi~ed by Hims), and alt ached le> thal of the vagina by 
means of sih·cr suture~. Dr. C. F. Clark, of Brooklyn, emplop; toothed 
~ci.::;sor::-, cli:-;pen:-ing ,\"ith the preliminary sl itting of the part, aml leaving 
the ~tump to heal bv granulation. 

The subjrcts of J~r1eeration1J of the Fema/f' Perineum, raginal Fi.~tulcf', 011a· 
rirm Tumor.~, noel Di.~ease.it qf the flfammary Gland1 have alrea<ly bel..'n re:&rred 
to in preduus portions of the \7 olume. 
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A n~~~~~~I i~~l~;~~o~~h~I~~' 180 I Abs~e::;;ephritic, 8i8 
operations oni 8f;2 perityphlitic, 8i!J 

.Abdominal ubsce~ses, 8i7 ofprostute, 036 
aneuri~m, 573 psoas, {i{i l 
muscles, rupture of, :Ji!) retro-plrnryngcal, 706 
organs, diseases of, 8()~ spinal, 661 
pnrietes. abscess of, 3i5 splcnic, 1-178 
tn\.il!- 1 R33 subperiostcal, 578 
tourniquet,131 oftestis,HOI 

.\berneth)", ligation of external iliac ar- tongue, 744 
tery 1 2Q.j urethml, 4!36 

Ahnrtion from injury to pregnant uterus, Abscii:sion of stnphyloma 1 Gi3 
!J87 A bsor~en ts, infl!lmmation of. Set: Angcio-

Abor tivc trcntmcnt of gonorrhcca, 43·1 leuc1tis. 
Abrasion, 40 Absorption, interstitial,4i5, 4fi,08.t 
Abscess, acute or phle~monous, 380 of spine. See Antcro-posterior 

chrunicorcold,3!J3 curvature. 
disappearance of1 hy absorption, 391 of bone after fracture, 238 
hemorrhage into, :3\12 lymph, :38 
inflation of, 3!J:~ purulent. See PJremia. 
meta ... tatic or multiple. See Pyromia. of pus, in abscessei;, 391 
1-esidu11l, 3fl:1 Accommo<lntionofear, 718 

after arthriti!'I, 600 I eye, fi!l-l 
temperature of, !WO Accumulator for mnking extension 1 <lOl 
vnnet.iesof, !38\J Acctnbulum, fracture of, 217 

Absce~s, abdominal, 877 perforation of, in hip<liscasc 1 GO J 
of abdominal purictes1 375 Acetic acid in cancer, JO.) 

~}vZ~i~~·n;;t)2 1~~[t~)i~i~~\~~3~
0 u~~~sc~t~ .. -btindness. 

areola of breast, 777 Acromion, frnl!tnreof1 252 
in au<l;toc_y meatus, 700 I Actual cautecy, 8; 
biliary, 878 Acupressure, Hm 
of bone, .)8:1 inamputalion,fl8 

breast, 777, 77fl aneurism, !);)!} 

cornea
1 

6G!J compari<>on of, with torsion and liga-
fecnl or ~tercoraceous, 870 turc, 1!!2 
of frontal sinus, 731 modified, HH 

~~i~::::::~:::~ ,. :;~~~~~~~~~·::: 
~~~;i~li~: ~~h !~:~:f~1~~m~~~ ~~~~dt~:: ~l;:;n~;1lar tu-

C~!;~1~~1j~ ~;~tornl muscle
1 

30-t ve~~~~·tin~m; of nose and pharynx, 72 l 
perinea!, 13G Adcnomo. 1 481. See Glandular tumor. 



1018 

Adhe~ion, union by 1 1J2 Amputntion-
Eecondary, 143 for burn, :;o:; 
of rnlva, 1006 cancer in bone, 5fH 

Adhesions in hernia, iR!I, 808 c1nie~, t:it->G 
ovariotomy, Rm~ deformity, 110 

Adh~~t~~e~~~i~~eDA.JG ~}=~~~1;.~i,0J;,~J1~~:inoi~~~d,, Jg~ 
Al·rteriver.,;ion, 1!12 compound, :!:~:2, 2:1.) 
Age, influence of, on results of operations, ununited, 240 

l\3 frost-bitc,310 

A7~1~!~:l~~Se method for foreign bodies ~~~l~~~~!ie~r;~~~~ary, mi; 
Agnew, radical cure of hernia, 820 hospital gangrene, .JO.J 
Airin\'eins,173 joint wounds, 2J..I 

Air-f~1~~~~sb~{r::~~. c;{6}72 !~e~~1~a8~~~ :;~~unds, i~o 
Ala) nasi, restoration of, i:28 onychia, 513 
Alanson, mode of amputating, 01 ostco-myclitis, 582 

~~~~,fi~~,!i:1; blood, in inflammation, 36 ~~~~::ti~3:angrcne, Ul 
.Albuminous degeneration, 2:15 ulcer, 3!i8 
Aloes in treatment of jnint-wounds, 214 Amputation at ankle, 12:3 
Alopeci:1,s)·philitic,4.)(j

1 
4fitl, 4i0 of arm, J]j 

Alterali\'esin infiammation,Gl cervix uteri, 101.3 
Alternating calculus, 885 at elbow-joint, lli 
Alveolar abscess, 750 of fingers, 114 

cancer. See Colloid. foot, l ~O, 124 
sarcoma 1 403 forearm, l lli 

Amaurosis,fJ8i hand, 1 13, ll-3 
fromextra-ocularcauses,OfJ3 nthip-joint, 128,033 

Amber cataract, 680 knee, l~i 
Amblyopia. See Amaurosis. knee-joint, 126 
Amctrometer, fJ05 of leg, 121 
.\metropia, Gfl5 metntarsus, 120, 121 
Ammonia in chloroform poi~oning, i(l peni.i::, Ht-18 

in shock, 67 above Ehoulder, 119 
Am<l"baform or amccboid movement of atshouldcr-joint

1
1li 

ccll!i- 1 3i sub-astragaloid, 121 
Amputated limb, skin-grafl1ng f1om, 3081 of thigh, 12i 
Amputation, DO ta1::.u.<:, 121 et seq 

cau;;esof death after , 112 thumb, 114 
COnd 1t10nsrequmng-, rn tOC!!-

1 
120 

contractions of tendon.<: after, 107 at wr1st-Jomt, llfl 
<lrc~~inO' stump after, IO::J Amussat, colotOm) 

1 
8'}6 

elongut1on of bone after, IOfJ Amygdnline chancre, 4J.) 
hemorrhage (secondury) after, 107 Amygdaloid bubo, 4.33 
l1i,:;tory of, VO Amyl, nitrite of, in cblorofo.rm poisoning, 
instruments used in,!'13 /;) 
intermediate, IIO inchordee

1
43G 

mortality after, 108 tetanus, 53:1 
compared with excision, G20 Amyloid J.egcncration, 23-3 

operative procedures u&rd in 1 flU Anoosthcsia, history of, i3 
relntive merits of, 102 local, 7n, ~O 

position of surgeon in, !J!I, 101 various modes of producing, i3, jjj 
primary or immediate, 110 et seq. 
quadruple, 103 Anresthctics, 72 
results of, circumstances which in flu- ca~es in which they mn)' be used, 73 

ence,10Setscq. incatnractoperations,GHl 
secondary orconsecuth,e, 110 death from, j;) 
during shock, 137 in dislocation<;, 277 
simultaneous or synchronous, 103 effects of, 70, 70 
stutistics of, 100 ct seq. erotic dreams produced by, 70 
stumps,affectionsof1 after, lOG in fracturcs,224 

Amputation for aneurism, U3 1 OG-:1 precimtions in use of,. 74 
subclavian, r,/:l results of operations, how infiucncrd 

for arthritis, G02 by, i2 
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An:1.Ahctic~- Aneurism-
iu i>trungulatcd hemia 1 t-:0:1 treatment of, by comprr~~ion, instru-

Analge~ia from rapid breuthin!!;', j,) mental, ,jfjO 

~ ::~i\~.'~:bf~,:L::~~;~, o[~nncer1 ~H flcxi~~~ig1;}1ill 
Anchylo~is, fil I gakano-puncturc, .jf)3 

~1":i\~l1~,~~~;~~,t~j~~on in, GJ2 fi~~~~~~~i~~!linjectiom, 51i:1, J7i 

ful-,e,ljll oncmdiacside,.j.)! 
fibrous, fill di$llll !;ide, ,j,)t) 

exci11inn in 1 613 manipulation, ;j!j;} 
of hip1 fil'.l medical,,j.j:} 

jaw!!, 7;'3(J by "old operation," ;).j.f 

;1:';~~~~·);1:~t;:i~s, 308 tubuf!6~l~~lj~;·~~;~·P~~;1.1A.-tcdeo 
passi\'C motion in, 611 varicose, 1!1!1 

~fl~\~1~~'{ffe~~:~~;iuns in, 012 ~::~:t~~~s1~~· ut.j 
inspinediscasc,(i;j[l Aneurismnldiathcsis

1
!jJ7 

of stnpes to fenestraovn.lis, 7HJ needle, HH 
Anel 1 c;>perntion fornneuri~m, 554 varix, l!lH 
Aneur1sm or nneurisms, ;j.(,) non-trnumutic, .JG-l 

nmputnlion for,\1:1, :)tJ-l in slumps, IOi 
by unu-.;tomosis, ,j:IR Angeioleucitis, :,17 
arterio-vt•nous1 fJU-1 Angeioma1 .JR~, ;,:~8 
bruitof,.)19 ofpenis,!lb7 
cnu:::es of, ,j lfj Angular di:;plucement in frnctures, ~21 

d~:~~dfro~:e,~~t::i~i, ~~~x. Ani1~~~!:1~~o~~~~ b~~:~o~~-tedS~~ 1fii~~;. 
di11~no"i!iof,.J;jl .._\.nkle,amputntion ill, 12:J 
ditru;;.1.:d, ;:;:>1,1 diseaflCS and injuries of. See under 
diH~Clin~, .')ti/ Joints. 
ero~ion of bones by, .'j.)() dislocation of, 301 
fm-iform, .i-&:l excii:ion of, 21:,, li:J~ 
after.gunshot wounds, lil for gunshot injury 1 IG\l 
hern1nl, l!IK fracture of, 2i2 
intra-crn11i11l 1 from embolism, 047 weak, G5:3 
miliary, in apoplexy, ;}Ii Ankylosis. Sec Anchylosis. 
orLirnl,iOi Annularstrictllreof urethra,O:m 
osteoid,!'".i!ll .Anodyne1;ininOanrn11ition,:iH,Ol 
pre;;.surc-cffect!'I of1 0 1!) Antcpyretic nmpntntinns, 110 
puh·ation in, 51!1 Anterior splint, Smilh's, 2fili, :1il 
raccmo.~c. See .\neurism by o.nasto- Antero-postcrior cur\'aturc of !!pine, f};)fi 

mo,_i~. .Anthrux. Sec (.'nrbunele. 

;~lJ)~}:~j~~' 5-i2 ~~~:;~~~l~ ~~1!~~:~~1;;1:!~~~,' ~22 
suceul:J.tcd, .JI.) bath fur wounds, 1--18 
secondary, ;).jti col\odion 1 1.Ji 
size of, :i17 ligntures 1 !l8 

!f::~~~;d~' ~:~';. ~~:1.\~~1., Mtedcs. !~:~?,~~:~i;~~~n~r~~~1:~~: ~8 

~0il'~~~:;~i;::;.1 ~~1 !~1JJ1:~1r~~z·;~:~;~::1~~;::.:.;:··i 
:::,~t~~:'~~'~l'.;~'Y· a•2 ~.~[~;~~~:;::~r;~ ~:.

0 

8,,l 

,, ~~~~:i;~~! ~· '"":1~~~;~r .. ,,, 
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Aortn-
compre~sor for, 9.), 131 
ligation of, :!011 573 
wound,;of,3H 

Aphakia,n9-'5 
Aphthousulccrntion of penis,985 
Aplusticlymph,37 
Apneu,treutmentof,3.i/'i 

in wounds of neck, :-;.;.Q 
Apoplexy of mnrrow, 080 
Aqua Conrndi,f)(i.) 
Arachnitis, erysipelatous. See Erysipelas. 

trimmntic,!ll8 
Areola of breast, condition of1 preceding 

mnmmar_vcancer, 777 
diseases of, 776 

Areolnrtissue 1 diseasesof1 517 
syphilitic, 401 

le~ions of, in pyiemia1 419 
Arm,nmputu.tionof1 lH.i 
Aromnticwme,4-J.) 
Arrow wounds. See 'rounds. 
Arrows, caustic, in cancer, 503 

in carbuncle, 40U 
Anenicincnncer, :J04 
.\_rtcrial pyremia. See Pyromia. 

thrombo;;is1 175. See'l'hrombosis. 
tram;fusion,80 
vnrix,!;38 

Artcriotomy,RS 
Artcrio-venousaneurism,5G4 

wonnds, 198 
Arteritis,542 
Artery or arteries, acupressure of. See 

.Acupressure. 
aneurirn1 of. See Aneurism 1 and spe-

cial Arteries. 
constrictorfor, 181 
contraction and retraction of, li9 
contusionof,175 
diseascsof,5-i2 

syphilitic, 460 
forcepsfor,97 
hemorrhage from, 176 
injuriesof,Jj.) 
ligation of, 188 

forinfJammation,59 
joint-wounds, 21.) 

linesofincisionfor,199 
secondary hemorrhage after1 19G 

occlusionof,542 
gangrene after 1 19G 
from injury, 17.:> 
remote consequences of, 197 

in pyremia, condition of, 410 
ruptured, Ii:), 37(l 

amputationfo r,93 
indislocation,278,:279 

fracture, 2;H 
wounds of, 17.) 

in compound fractures, 23:2 
process of repair in, 178 
mies for ligation in, JH.) 

Artery or nrterics of arm and forearm, 
aneur1~m of, ;)i:J 

axillary, ancurism of, 5i2 

.\rtc:;·illary, ligation of, 203, .~172 
brachinl, nneuri~m of, t">7!3 

brac~i~~~i~~h~fi/03S:e7~rtery 1 i nno-
minate. 

carotid, aneurism of, 5118 
intcrna\ 1 ligation of, l)fj!) 

ligat~~~e~~·l~;~~~~e after, 5;)i , 
5fl8 

in excision of upper jaw, 7.56 
wounds of neck, 349 

for neuralgia, 528 
focial, ligation of1 201 
femoral 1 common,ncupressureof1 .)7G 

aneurismof, 570 
ligation of, 101), •37G 

deep, aneurism of,.)'/!) 
ligation of, 206 

superficinl, nneuri~m of, 5i6 
diffused, ;)77 

ligation of, 100, r,77 
gluteal, aneurism of, .->74 

ligation of, 204, ;ji5 
iliac1 common,aneurismof,.)i3 

ligation of, 20·!, ,)71 
ei:ternal,aneurismof, .)i6 

ligation of1 20fi, 571.i 
internal, nneurism of, .-174 

ligation of, 204, 5/f) 
innominatc, ancurism of, fi/j(j 

ligation of, rnn, xxviii, 510 
intercostal,hemorrh:lg-efrnm,inchcst 

wounds, 3fj71 3Gn 
injury of, in fractured ribs, 245 

intcrosseous, ligation of, 201 
intra-cranial 1 aneurismof1 !)(il) 
intra-orbital, aneurismof, !)G9 
ischiaticorsciatic,nneurismof1 574 

ligation of, 204 
of leg 1rnd foot, aneurisms of, ;;77 
lingu:1l, ligation of1 201 

for malignant tumor of 
tongue, i49 

m~~~:~~~' cb~~~t~~~~!;ds, ~3~i1;,0~;~age 
obturator,relationsof,infemoralher-

nia,f!2;) 
occipital, ligation of, :ml 
peroneal, ligation of, 207 
poplitea\ 1 ancurismof, 5713 

ligation und comprei:sion in, 
compnred, 5;)8 1 502 

ligation of, 20G 
ruplllre of1 in fractured knee, 

2:H 
pudic, nneurism of, !"ii-! 
radial, ligation of, 204. 
scintic. See Artery, iscbiatic; 
subclavian , aneurism of, ')fi!I 

ligation of, 201, .Yil, ;)i2 
intrn-tboracic inOammntion 

ufter,5;;7 
temporal, ligation of, 201 
thyroid 1 ligation of, :201 
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• \rlerf'- .
1 

I" . I Anrknlnr appendages, with macrostoma 

:::!:if:~:;;;~~· .. :,::: ,;~~:I~~W~i,ic:~ ... "' ,,, ™ 
verte~rnl? nneur.-.m of~ :;r,n I Axilla 1 di!\location of humerus into 281 

'""ff f;;f l!i.~i:~ >~ A""""'• ;:~:;;.~:~~'~':: ,..,;,,~ o< 
rhcum1lto1d. Hnlnn1t1s1 !l8fj 

:~f~~;;~~-t~~r r,(?~)2 ll~~fs~:-,;~;.!~i:~i.sl ;;18 
ex<.:1:-;_1011 for, 002 Bandages, t-iO 

::,:~~:i~j'.~i:'.~.~~~W!~~~~t,;•· unnJ~~i~1~·;~~"~:;r;;,"~~aucing a;siocn· 

ji~~~~~E'.~~:.:: ~11~~i~l~·:::: 
ncurnlg:io 1 liHI ll1ub,antii>eptic 1 for wounds, ltR 

Arti:~~~~l1 ~fd~~;tali(~~ ~~:1:~~~ 1 fecal. Batt~;~;~~~:1:\il~.;~~~;1~l10bia, l.;7 

men:ibmn!l tympani(iH llu"nrian dres,.ing for fri\clure!\ 1 20G 
pupil, H7!J J~l\yonel wound~. See "\\'ounds. 
re~pirntion, 3.)(j Bed, frncture, 2~7 

Arylenoid cttrtilugc, luxnt ion of1 3;jl Bed-sores, 400 

A.!'18~~-~es, diagnos is of, from ovarian tumor1 Bcll:c{~~~11~n~1n;hi~J~1~ii;• 331)1 311 

Ascptictrnunrnti cfc,·er1 51 Bellow;i.fornrtificinl respirntiont356 
Asphyxin. See Apnea. Bending of bone, :!I~ 
.As1Jinttio11 1 8!1 Bert's niodc of producing nnoci~thesin, 7!1 

of oueurism, .).)!'J Bibrou'santidote, Jr,.; 
pneumatic, lQ.) Biceps tendon, displacement of, ~81j 

A~~istant~, dnlics of, in operations, 70 division of1 Ii.JG 

!:~~;,',\~~;:,;/,i~;;l.; Bi~~lorideof methylene 1\S nn nn.csthetic, 

Astragulu", di,.locntion of, 302 Bifid uvnlR, 7fjQ 
exci~i<m of, i;:m J3ig('low 1 db;lvcation of hip, :!~12 el seq 
fnlcture of, 27~ litholapnxy 1 8!11i 

1:~~0~~~~~~,~:i;;:~:~.:\~;~~·r;~ctu,e, 217 m:~~i£~~:~~~r~i'j \ll
3 

!~l~~~~~~:::::s·:;l~cr, ,}11 ~:~~~l~l~~~?id nnimnls, l;)IJ 

~!~If,i~.~~i~~~~~;E::;:
3

1' m:i~2;~f~ll.~r~~:~:: . 
Auditory mc11tt1!\. See 1fentus. cornphcntrn,1? lithotr1ty, !101 

ncn·e, lc!<inns of, 71!) bn1· nt neck of, n;JI 

Aur~~!~:!)'1 f~~ 1 7i,~n ~:~e~~1;1~f~~!JI See Calculus, vcsical 

Auricle, di~en~cs of, 708 catarrh of, tl:!O 
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Blnddt'r- I Blood.Jett.ing in strnngulntcd lwrnin 1 803 
clots in, !l~2 Bloodve~~els in inflammation, ;l.) 
di.senses of, !12~ injuries of, lit 

::r~~~f ~i;.%;;:;;.:~ ~;f ~~~,!i~.:~·· """·'" 
fi!'su re of nee k of, tJ;~2 ab~orption of, after fmcture, 238 
fistul::r of. See F1stulre. nneuri~m in 1 ;/l·l 

fi~1;~igr~l~::;e;r~~·, ;b~1 atroi~~~e~~·r[~~~38 
hernia of, iUl, n:n bending of, 212 

calculus in, !l:ll cancer of, :)!)!~ 

infltl:}~~~t~l~~n~f inj~e:ic~~·;~~is. ~~~1it~sf:;1 ;t~ f1~r~~~ 
injuries of1 :~!'I-I cysts of, 502 . 
inver.~ion of, fJ:l7 death of. See Necrosis. 

!~:i1tro~-~i1~fii,~·~ !~~-~·n~~:> ~~~:~~\~~~~i~<7r °J;J~~gc tubes, 102 
mnlpo~itions of, tl:!7 diseases of, inflammatory, 077 
missing the, in lithotorny, 008 non·inf1flmmatoi·y 1 5~10 
ncuml~ia<1f, !J;n eburnation or, .;rn 
paralyhiS or,!);~:~ elongation or, ttftCr amputation, 100 
puncture or, !14:! et seq. exci~fon in continuity or, lli9 

for stricture, tllitl exfolintion or, ;,~7 
rupture or, !l~4 fracture of. See Fracture. 

from retention or urine, OG9 gangrene of. See .:Necrosis. 

mc~~~~1~~i~!t~ng lithotrity, !}01 gran7:;:~~~i~2;861 687 

;~~~i~11]~~~lh!.·1~~1:s, mica! !l~g~~~if.;j1~:~~0
4 

~~·~~1~rr~;~u~:~?he, after lithotrity, 898 ~~~~~~!~z~;_ioi~l;{~;'~~~ro~i!I. 

!!!Ii~~::.,. !If fl~~~., 
"'·~f ~t§I~~;;~:::., ~~~~ii:~~~,, 
Rloocllcss mell.1od of operating, Esmarch 's, rectul 8-U 

!IJ I ucelh;al,D46 
Bloo~J.Jctting 1 Rf) e~t~scq. Bouton. See )lulignnnt pustule. 

m nncur1sm, 11;>:~ Boutonni~rc operation for urethral strict-

\~~:~~u~~~~~~!tl~,1 ~~8 B~~~::i. 96~·e~t ;~Z~sline. 
shock 1 l:~lj llow-legs. See Gcnu·extrorsum. 
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n~~~~~:\~~~:c~!~:1i·c ;~r~r)~rte.~~; ~~:~1:.~::\"_ N~:~~it~1;1;~:1' ir;li~cn-e injuries, 209 

~~
1

!!!1~;~~i~~:;;~, !i!llt~~~:~~:.~~. 
i\f f;~:;:~:f ,~t~:~t'.,:JF" ccrcbri. :~::~~;{f :i~\~~~~'.·;~~<\•Ji, t;~~. G21 

syphiliuc ilflcclions of, lf)O Button -hole fracture. See }~ructure. 
wounds of, :l:?:l 

BrJ;l dre,;~ing fur compound fracture, 23.J, 0Ai~1:;~1r~\.~k~~l~~~:~~~~~:~~om, 
308 

Bra.~dor, operation for ancuri«m 1 5.JS <.:a.>enl hernia, i~J I 
Breast, t\bsce~s of, iii, 7i8 c~l'~Urean section, 8i2 

cancer of, iS:! Cnlcaneum, dislqcntion of, !l02 

cpt~2!:~1/!·:·~ii•
0

~~,~~~~d ; ng, iii Cal~~~~'~:~d~;:.~;i,~ ;n mcmbrana tym-
disen,es of, ii.) pant, i l2 

in male, it!.) Calcification of arteries, .)II 
excision of, il-i-1 (;ulcis, os. SeeCalcancum. 

fi~-~~:~)~~~~ i0ir: 780 Calc~;~~·1.lac~~:1J{l~i~:~~~~~111ry, iiJ, i ifJ 

f,;~1:~~t~o1~~~;~ c~·f·, ip7 ~~~:t~~~ !II !I, \J-t .) 

milk-tumor of, ii·> nephrotomy fo r , fii3 

1~;11~;.:;·~'::~ ~ililti~~~:~~: 
pnrotid i-1 1 svmptomsol, !:181 

!~~~l~§jii.~~,~~:;:.~, :~~}iii~~:':: :: 
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Callisen, Jumbnr colotnmy, 8:JG I Cnprnlo-lenticulnr catnrnct, r;~o 
Cullous ulcer. See l'lcer. Caput ob~tipum. See \rry-ncck. 

C.:allb~n~l~~g~~~nd breaking, in badly- Carb:i~~e~~?J,01:~~1!~ptic treatment by, 

~::::i::;~i~@:;~,~~:~l\~:~:og of, 700 ;:J1~~;,:~~~:vh:~ ;o 
Canalization of veins, 17:3 Carbolized ligatures, If\.) 
Canccllous cxosto~is, -1S1; in nncurism, :,,),) 
Cunula, trnchcnl, a'i!:> Carbonate of lime culculus1 8Si 

6:~~:::!~r~~~1::: :i~~ Citrbfi~~f~t ici!r 
Cnnule :1 <'hcmbe in lithotomy, 011 Cnrcinoma. See Cancer. 
Cancer, -rn.t. Carden, amputu.tion through condy les of 

chimney-sweeper's or soot, D88 femur, 1:!7 
collo id, ulvcolnr, or gum 1 50~ Cardiac end ofstomnch, resection of, P.i7 
din~nosis of, r,Q-1 Cnrditis from co11tusion of chest, 306 
epithelial. SceEpitheliomn. Caries,51H 
fibrou.~, 48.J, ;i03 of orbit, 707 
hxmatoid,•)01 in stumps, IOR 

fo~~~~- ori~tn ~t~3s. ~{P,~~~~~~~~!.0~ See Spine, antero-poe-
Jymphatic, 4fHi terior curvature of 
mcdullary. See Encephaloid . Carnification of marrow, .:IBO 
meh1111,id or mel:motic, .)()() Carotid artery. See Artery, carotid. 
nature and general pathology of, 508 Carpus, di!<loentions of, :?01 
ostcoid, ;)0:? fractures of, 260 
prognosis of, 004 Carrageen poultice, ;)7 
recurrent, treatment.of, ,'j()(j Carron oil for burns, ~0.) 

:~}~~h~~~~ E~~~l~~~~'td'.~- Cart~~~~oir~1~a/~1:lu~;G of, 2-H> 
treutmentof, ;}{).I_ ulceration of, in arthritis,[,!)() 

~"~~:,;::~'-""' m :~~~~~~£" ~'.' 
};:~1i•~:~,i~nndt i,J:2 Cntnrac;,t\~3rs of tcstis1 

pro!>tute, fll_l cupsulnr und secondnry, USG 

[~l~'.iii~1i: ~:=~t;!~~'.~f ~~i~i~r~i;;~~:~:d, GSG 
~~;i~~::t \'::1~ ~~°:1it~e~~~~.:~[o~~t~i;c;,~~~li~~1~ 
vul\"a 1 100!1 f;it-i.) 

~lf l~i~~~:":::: !:E~~i!~~::~:~:· 
Uupsulated ac1rrhus, Hll, f8:2 949 1 
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Catheter- Chancroid-
mode of fa'!tening, in urethra, Oil pbimosis and pnrapbimo~is with, l.j,!J 
Nt'il11ton's, !HG prognosis of, 4H 
pro~tatic, !);H) serpiginous, .J-14, 4:l7 
self-retnining, !HI treatment of, 44! 
sigmoid, Ril urethral, •11.:1 
use of, in enlorged prostate, 9-!0 et seq. Charbon. See Pustule, malignant. 

fractured pelvis, 247 Chaude-pi<=se, 432 
gonorrluca, 436 Cheek, disea<=es of, 732 
spasm of urethra, 954 fistulroof, 348 
spinal injuries, 341 operations on, 7.32 
stricture of uretbra,960etseq. wounds of,348 
ve,.ico-vnginal fistula, 978 Cheek compressor for harelip, 738 

vertebmted, !HO Cheiloplasty of lower lip, 307, 734 
Cathetcrizntion, 04.7 upper lip nnd angle of mouth, 30i, 

of larynx, :3.iG 73,) 
posterior 1 fl,!() Cheloid. See Keloid. 
ofurcteril 1 88 11 02 l Chest, contusions of, 365 

Catlin, OG foreign bodies in, 37:l 
Untoptric test for cataract, 680 tapping the. See Pnmcentesis tho-
Caustic in aneurism, f>(j4 racis. 

arrows. Sre Arrows. wounds of1 360, 31;7 

in ~~)7;,~;{;~~)a, 509 g~:~~l:~~.pe~S'~enP!~n~~~cer, 504 

for pile~, $.j() Chimney-sweeper's cancer, ()88 
prolnpsus of rectum 1 861 Chloral, intravenous use of1 i~ 

Caut6risntion en flCche.s 1 505 for wound!<, l;j{) 
Uautery, actual, 8.') Chloroform, ndminh.trntion of, 77 

button, 84 in cataract operation!!, 1;81 
gnl\'nnic, 85 fissure of anus, 8;j:? 

for laryngeal growths, 773 compared with ether, 74 

in bcmo~~~~.~~~11jg~i, i2U Chof;1ma~~k,n~~slhcsia from, i5 
ho"-pital gnngrene, 40.J. Cholecystotomy, 880 
inllarnrnntion, {)!) Chondroid tumor, 4.83 

Pnquelin's, $.j Chopart, aniputation through tarsu~, 1'21 
for hemorrhoids, 85() Chordee, 43G 

in tmchcotumy, 3.)0 Chorea after amputation, lOG 
ununited fracture, 230 comphcatmg lractme, 232 
urethral tumors, 9701 Oil syphilitic, 4!.iO 

Cavernous bodies of penis, ruptureof1 38G Choroid, diseases uf, 690 
Cells 1 am«1bf)id movement of, 37 Choroidi~is 1 GOO 

rn11.stoiJ, infJnmmation of1 719 syplulitic, 457 
new, origin of, 37 Cicatrices from burns, operations for, 30U 

Celluhlr nnd cellulo-cutnncous erysipelas. contmction of, 48 
Set Erysipelas. depressed, 30i 

Celluliti!ll, 617 growth of,48 
CephalhU'mntoma 1 311 warty_ tumors or ulcers of1 514 
Cerebr;~ 2complications of bend injuries, Cica!~i~::~~~~c!~us, ua 

1rr1tnt1on See Concussion of bram I Cilia Sec Ejelnsbes 
Cerumen, nccumulnt1on of, 10 auditor) 1 C1liary bod), diseases of, OC8 et tteq 

Ce~:~ct~1i8g{1?1~ds, enlargement of, 743 mus~:~:1~~s11!1 ~~d~pn:~~ ~t', 1~~~tom~ 
Chaw saw

1
1,11 staph)loma,_l!i2, Gil 

C..:hnlaz1on, 70) zone, 668, ii1t.1 

Chl\ncre ,<,'et Syphilis C1rculur amputation, 09 
mi'\.ed, 4.)3, .J.h5, 41,7 C1rculat10n 1 collateral, 193 
softor non-rnfecung SceChancro1d Circumc1swn 1 984 

Chancro1d, 142 I C1rsocele, 907 See Yar1cocele 
comphcations of, 44.3, 415 et seq C1rso1d aneur1sm See Arterial var1x 
d1ugnos1s of, 411 Clamp for ovariotomy, 870 ~ 

from syphilis, 4G4 Clamp and cautery for piles, 8 >7 

;~c~~~ii~~e~.t, 'J12 Clamp-fJ:.~~lan~1; ~;lers~c~~31, 86 1 
plrnged:cn1c, 413, 447 Clamp sbielX for ovnr1ot.omy, 870 

65 
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drr, 4~3 Comprc!<~ing bandoge for e~·P, fl7R 
Clap. Su Gonorrbrea. I Comprei.:s, graduated, 181 

Clo.vicle, di!<location of, 2~3 Compre~!;iflll in aneurism, f>.'j!) 
el'.cisicm of, li:?J of brain, :JI!) 

fordbloc11tion, 283 in cancer, .)0.} 
fracture of, 248 for granular lids, f,(i7 

Cleft. palute1 71i0 hemorrhage, UH 
scrotnm,fl~l in inflammation, r,u 

Climnte>, influence of, on aneurism, 547 of spermatic cord for neuralgia of 
('litoridectomy, 1008 tcstis,m:n 
Clitori~, hypertrophy and excision of, spinal cord, 3SO 

1008 Compressors, nrteri11l, ~15, tl60, fill 
Cloaca> in necrosis, 587 Concussion of auditory nerve, 71U 
Clove.hitch knot, '277 brain, 312 
<.:lover, appamtus for giving chloroform, cerebral irritation following,315 

78 lung, 3G6 
washing out bhldcler, 898 retinn, 3Hi 

Club.foot. ReeTnlipes. solnr plexus, :l7fi 
Club·hnnd 1 Glli spinnl cord, 329 
Con~ulnting injections in nncurism, 563 1 Condyle of lower jnw, excision of, 7fi0 

077 Condylomnta. SeeJ\lucous pRtches. 
Coa~ulntion of blood in inflnmmntion, 3G Confronlntion in diagnosis of i;~·pbilis, 41H 

Co,~~~~ud~'of c~~~~rr'ii:511 1~~d i11ternal 1 in Coni~~i~,cl1s!ic hygroma, 471 

~~~~;:~~"~~~£i1o~
48

of, ;n ;mperfornle rec- r~~~;1~1~· ~:b~·.~;011~b;il,G~GZ, 
frnctureof,247 743 

Cock, impermeable stricture of urethra, Congestion, 3-l 
967 Congestive stricture of urethra, 954 

Cohnhcim 1 origin of lymph corpuscle, 37 Conical corncn, 671 1 079 
puscorpUEcle, 40 stump, 106 

Cold ab~cess. See Abscess. trephine, 328 
anresthesia by use of, ?fl Conjunctiva, di!ienses of, fl6.J 
apparent denth from, 308 dryness of. See Xerophthalmin. 
in cancer, f>();) tumors of, 668 
efi'ectsof,308 Conjunctivitis,664etseq. 
inhemorrhnge,181 dipblheritic,666 

inflammation, f);J gonorrhreal. Sec GonorrhO"a. 
mechani~m of death from, 308 Conoidal bullet, wounds by, 1 f)9 
in spine disease, flfl2 Consent of patient to operntion, 69 

strnngulnted hernia, 804 Constipation in strangulnted hernia, 7flfl 
traumatic fever, 56 Constriction, seat of, in strangulated her-

Colectomy1 8:l0 nin, 797 
Collap~e. See Hhock. Constrictor, artery, 184 

~~11[ f~iE~@;;;g~~~~::i:GO ~::~~§1~~~,~~~~2;~;~~;i::~~urc of 
Collo?ion, 147 resopha~us, i68 
Coll~1:st~~~~~;1 002, 782 Co~~~actile stricture of urethra, 937, !161, 

Colo~t~·!;~~chi~;~Ic ulceration of, 450 Con~l~~~:1116~~ cicatrices, 48 

8~~~~~~~.~~d;3~;s, 094 ~o~~=~~ ~:;d hand, 646 
for ~mper.fornte rectut?, 841 hip, 647 

111test111n! obstruct1on, 83G knee, 6J9 
rec.to-ves1c~l fistula, 847 shoulder, 64.5 

Column~t~~~!i,r~c~:0;::~it~:~1~f~~~884G ~~:~o;,~/fter amputation, 107 
('omn in spinal injuries, 335 Contre.~oup 21G 
C6me, Frere, lithotome cach6, 908 Contused w~unds. See ·wounds. 
Complaisance? operations of, 63, 110 Contusion, 13!) 
Complex cysllgcrous cysts, 476 of arteries. See Arteries. 
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Conlusinn- Croup,i72 
of hon.es. See Bones. Croupous lymph 1 :n 

Con:~J.~,~::r~,r:::·:::::r::;:~~ children, g;~:r.;~~~;~~~~~~:;~SB~{}~~\;~~I. 
rn lllJUnes of the hee.U. 1 :ns1 31fl Cryptorclud-;1 ORO 

g~~:~~:~;~r~E~'.~/£~.~~f, 2o2 g~E~i
1

l:~:~~;:i~~~~\::!-~;: 302 

Uor<l, sp~:~:~l'.~!~~f~~£p,;~ig~t"· for neu- g~~·!~~~;~~~;:i;i1~:~,j~~;1~t/, ~ii~ 782 

hydrocele of, !lfl.) Cupped blood in inflnmmation 1 an 
tumor,;of1 1001 Cupping, 87 
wounds of1 387 Curdy pm 1 30 

Corelysis 1 HBO Curette, G8~ 
Uornea1 ab~ccss of, 1'.ifi9 urethral, SQ!) 

~~j~'.:~~i~f f :l:
0

n, 

31

.; ~~:~~~~l!~j]i~~;~;~Wi, :::·:::~:'.·::: 
opacities of, 6il Cutting for i:tonc. See Lithotomy. 
par:icente:;i:; of', 670 Cyclitis, fii4 

for glnucomn, (i\)6 Cylicotoruy for glaucomn 1 G!lf.i 
plastic operations on, Hil Cypho.:.i:s, (i43 
Sl!\JJbylonlll. of1 lii21 673 Cyst or Cysts, autogenous, 474 
t1\tlooing the, Gil colloid, 4i·i 
trcphiniu.~ the, fj!l(j complex cystigerous 1 4ilj 
ulcer,; of, liiO compound, 4it; 

('orneiti~, Q!j~ cutaneous proliferous 1 4ii 
'orns, ill:l dentigcrous, -1i8 

C:oronoii<l procc,,;", fracture of, 2.33 endo~enous and exogenous grvwth of, 
Uorpc>rnc1wer111ha, nffoctionsof1 !JSG 470 
C.:orpuscle~, lymph, 36 multiloculnr, 4i6 

~~d' ,~;d white blood, in inlfumma- ~~1~1°~1~3 475 

tion, :~:) origin of, 4i-J 
Corpu.;;cular lymph, 37 pnrent, 47G 

u~;.~~:;ive liquid,,;, injuries by drinking 1 ~~~n~:Iol~~d4~~.o~f;ry, 4i4 

~~~g~c7:~~:~l~;;;;;t,~f,:~~:~¥~ ~~~~~~£~~i~:4;5 
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Cystic hygroma 1 congenital, 174 
snrcocele, 1000 
tumor. SeeCyst 

Cystine calculus, 883 
Cysti tis, H:l7 

complicating lithotrity, 901 
in spinal injuries, !~33 

Cystocele, 788, 927, 1010 
calculusin,V:H 
obturator,828 

Cystoscope, 950 
Cystotomc,G82 
Cystotomy. See Litbotomy 

for cystitis, 030 
enlarged prostate, 944 
ruptured bladder, 38.J. 

Diastasis of sternum, 241/ 1 282 
Diathescs, urinary, 881 
Diatbesis,nneurismal,547 

cnncerous, 503 
hemorrhagic, 178 
purulent or pyogenic. See Pya?min 

Diathet.ic diseases, 425 
Diet in inflnmmntion, 53 

Ditr::~~~~fi~~~t!~~;~.05see Inflammntion. 
Diffused bydrocele of spermatic cord, 995 

Digi~~fl~l;~a~:1°fliiJ~4ation 1 61 
shock, ()7 

Dilatation of sphincter ani in fissure of 
a nus,852 

in piles, 858 

DAY,~~~~~is~~s~~~~' 705 Dila~!d u;~~11~~1a~g~~~:c:~1;e, 050, 9GO 
Dnctylitis, syphilit ic, 4Gl, 4G3 Dilator, resophni:teal, 768 
Day-blindnes;-;. See Nyctnlopia. urethral, 920 
Day-sight. See llemeralopia. Dip of conoidal bullet, 159 

E~b~~~:~;~;,";;~' iH) £:~~~~=~;~i1c 1::njuneth·ilis1 6G6 
for protru~ion of intestine, 380 deposit on woun.ds, G9 

Decalcification of bone, !)70 Direct. method of artificial respiration, 356 
Decnlcified bone for drainage tubes, 152 Director, grooved, 188 
Deer, ligature from sinew of, 185 Disarticulation, 80. See Amputation. 
Deformities, treatment of. See Ort.ho~ of lower jaw, 758 

predic surgery. Discission of cataract from behind, GSO 
Deformity, amputation for, 93, 110 D isk, choked, G92 

infractures,221 ])islocntion,2i3 
spinal injurie~, 338 articular chnnges produced by, 2iJ 

Degeneration of lymph, 38 causes of, 274 
Dcligation. See Ligation. complete, 2i4 
Delirium in spinal injuries, 335 complicated, 2i4, 2i8 

Demt~~~~~i~~~'li~3eG~:,3J9 ~~:~~.'n~p~1~1it:n1~t,'07,,,a~o~~.'e9:_·,~-~7281 233 
Dementia, syphilitic, 1GO ,. 1· , ., ., 

Den ligerous cysts, 478 congenital, 2i3, 280 
of antrum, 753 diagnosis of, 2i5 

Depletion in inflammation, 59 old, 27-11 2i8 
Deposits, urinary, 881 pnrtittl 1 274 
Deprei;scd fracture of skull, 320, 321, 324 pathological and spontaneous, 2i3, 

nose, 731 280 
Depre,;sion of cataract, 081 progn('lsis of, 276 
Dermntolysis1 517 reduction of, 276 et seq. 
Dermoid cyst of bladder, 93 1 symptoms of, 27.) 
Desmoidtumor,483 treatment.of,27Getseq. 
Destrnctive changes in inflammation, 40 Dislocation of ankle, 301 
Detachment of retinn 1 G92 astragalus, 302 
Dote rmination,35 carpnlbones,292 
Development of lympb,38 chwicle,283 
Dextrine, bandage, 83 crystalline lens, 346 
Dinbcte!!, syphilitic, 460 elbow, 289 et seq. 
Diabetic cataract, G8G hip, 292 et seq. 

patients, preparation of, for opera- in hip disease, G0-1 
t1ons1 70 hyoid bone, 282 

Diagnosis, an:esthetics to aid, 73 knee, 300 
Diaphoretics in inflammation, 61 lower jaw, 281 
D iaphragm, injuries of, 374 metacarpus and fingers, 2!)2 
Diaphragmatic breathing in spi na l inju- metatarsus and toes, 30:l 

ries, 333 pate ll a, 300 
hernia, 374, 811 pelvis, 282 

Diastasis 1 273 penis, 386 
of pelvis, 2.J.6, 282 ribs, 282 
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Dislocation of- Earth dre~sing for wounds, H81 l.>0 
scapula, ~Kl Eau de 1uce1 1;)5 
~emilunar cartilages, 301 Eburnation of bone 1 579 
shoulder, 284 et StrJ. Ecchymosis, 139 
spine,3::.\i infracturcs,223 
sternum, 24fj, 282 intra-orbital, :J21 
tarsus, !l02 lumbar, in hremothorax, 370 
wrist, !?HI :Ecraseur in amputation of peni:;, 988 

Displacement in fractures, 221 et seq. laryngeal, 773 
Dissecting aneuri~m, 5.Jfj rectilinear, 8.)8 
Dissection wounds. See Wounds. in removal of cpithelioma, 509 
Distichia10,is 1 701 hemorrhoids, Sl:iR 
Diuretics in inflammation, <n ton~ue, 747 ct seq. 
Division of tendons. See 'l'enolomy. Ectropion, 703 
Dogs, transplnntation of bone from, 240 Eczema of auricle, 708 
Dorsal disM~o of toes, i)I;'.') mercurial, •1G9 
Double extension in hip disease, G07 Eczematous ulcer. See Ulcer. 

sacro-ilinediscasc, 609 Effusion, intra-articular, in fracture,223 
spine disease, QG:l rupture of nrnscle 1 210 

Double-lip, 733 Egyptian ophthalm ia1 GG.), f.j(jf} 

Double vai;ina, 1008 Eiloides, 517 
Doucbe1 Thudichum's, for o~renn1 723 Elastic bandage in taxis, 80J 

foreign bodies in nose and ear 1 ligature for epithelioma1 50rt 
317 rectal fi~tula, 8·rn 

Drainage by catgut, 152 pres..:;ure in irreducible hernia, 79-5 
inovariancysts1 8fj7 Elbow,anchylosisof,fllJ) 
after ovariotomy, fl70 amputation at, lli 
in suppurating joints, 214 contraction of, 641J 

Drainage-anchor, 3!'.12 diseases and injuries of. See under 
Drainnge-tube, Cha;;~aignnc's, 214 Joints. 

after parncente,;is thorncis, 372 dislocations of, 289 
introduction of, in nb~ce~s, 3!'.12 excision of, 1G7, G27 

Dressing of operation wounds, 71 Election, operalions of, fi3 
Drill, burr.head, 58.) Electric bath for ulcers, 3rtfJ 

for ununited fracture, 240 Electricity, battery for storing1 R.j 
Drilling ve~ical calculi 1 909 in cancer, 5{);'.) 

Dropsy of antrum, 7;)2 Electro-puncturation, fl5 
encysted 1 :liG for neuromn, r;2r, 

Dry-dre~sing, 10-! ununited fracture, 2!l!) 
Dttck-billed ;peculum , !)7;3, 1009 Elephantiasis Arabum, 480, 517 
Duct, nasal, obstruction of, 706 of scrotum,986 
Duodenal ulcer in burns, 30,J Elevator for depressed bo1\C 1 327 
Duodenostomy. See Enterostomy. Elliptical amputation, 101 
Dura mater, fungus of,. G;);) Elongation of uvu\11. 1 7f.l3 

Dys~l~~~ii~i~~~;1:v~1~~~r;1~'~J1?c~ 767 ~~t~~~~~,hi~41010 
in ~~~~1~ld~n~rr~~;o!~~ :rn> ~~u:!~~~;1~:t~cr~~~~a~:;:~~~i~~2, &17 

Dys~~:~i~;:t~n%~r:Si,~~~·/49, 550 ~;a}~t1f~~~g11 ;~~er operations, G7 ;.; 

wounds of lung 1 3fi7 fragments of liver, 138 
throat, 350 in pyre-miu 1 ·Jli 

tran:;;ferencc of tumors by 1 496 
Emissions,seminal, 1003 
Emmetropia,1.i9-I 
Emphysemll. from fractured ribs, 24-l 

puncture of bl11ddcr through rectum, 
941 

~'~~~~d~doir"~~1~:!~1c3lJ,\oi et seq. 
throat, 3:)0 

~~£~~1~~:~!;'f.'.'.:~.'.!:tic, 318 
Encepho.locele,11.)5 
Encephaloid, J08etseq. 
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Encephuloid- Epithe_lioma-
in bone, ·lfl!'l,5fl3 m1crm.copicappearanccsof1 ;>0s 
ofbre1H,iR2 paraffine,\IH!I 
microscopicnppenrnncesof, 500 prognoi:isof, 500 
morbid anatomy of, ,rntJ recurrent, W!I 
natumlhistoryof,4!18 treatment of, fill!) 
treatment. of. See Cancer, treatment warty or villous, (•Oi 

of. Epithelionrnofanus,fWi 
Enchondroma, 484 larynx, 7i3 

following fracture, 218 lip, i33 
Encysted ball", Ji l penis, !)87 

caleului;, 8~61 f•09 scrotum, 988 
clropi:;y, !Jili tongue, 7-t7 
hremntocclc, 006 uterus, 101,) 
hernia, 8W vu lva, 1000 
hydrocele, !195 Epithcliomatous nlcer, 1)07 

End~~~~~~1::s:1~f drugs, 84 ~f~slii:;1 ~~?l upus, f)l(j 

Endocnrditis, gonorrlHl'al, 441 Erectile tumors, 488, 518 
Endogenous .~rowth of cells, 37 Ergot in enlargrd prostate, 941 
Endo~cope, !l-l~l hemorrhoids, 85(i 

in gonorrhrm, 43;'.') uterine fibroids, 85, 1011 
urethralchancroid, 4·1.} Erosion, cbanC'rous. See Syphilis. 

Encmnta in hernia, infi, !"04, 807 Erysipelas 1 40R 
Ensiform cnrtil11~e. See Cartilng:e. cellular1 409, .tJJ 
Entrrectomy, ~:~fi cutaneous or simple, ·IOfl, 413 
Enteritis, ji{tc~tinul obstruction from, 830, erratic or wandering, 40!1 

834 redematous, 409 

Ent~;J~~:!'.tic.~;~srrernia, intestinal. phl~R:l~~~ous or cellulo- cutaneous, 

lfotero-epiplocele. See llernia, mixed traumatic, 410, 414 
Enteroraphy, 3~3 treatment of1 411 et srq. 
Entero~tomy, ii2 Erysipelas of air-pas.::nges, 413, 414 
Enterotome for fecal fistula, 382 arachnoid,410,411 1 412,414 
Enterotomy for foreign bod ies in intes- auricle, 708 

tine~, af43 falJCCS and Jarynx 1 .J JO, 41} t 414_ 
forinte:;timtlobstruction,83.:> mucousmembranes,·110 

polypoid growths, 841) orbit, 4H-
Enterotom)· tube, B3R peritoneum, 410 1 411 1 'j!!J 1 414 
Entcro-vaginnl fistula, 848 pharynx, 705 
Entrance, wound of, Hil scalp, 311 1 41 4 
Entropion, 70:2 scrotum,414 
Enuclelltion. Sec Ji:xcision. serous membranes, 410 

Epe1~;n~~~~!~?n~11~~.nit~r;;c~l11fi1:t~1;!•1 ~i~ Erytsl~~:~s~f~~~ operntions, l)A 
Epicnnthn~, 70.'i Esmarch, anch~'losis of jnw, 30.~, 75!) 
Epiclidymitis , gonorrhrenl, 430 nppnrn.tus for bloodless operations, !l4, 
Epigastric hernia, 811 1.-,:l 
"EJJiglottis, !;C!l.rificntion of, 3,J2 bandage in nneurism, ;,:,B 

tumors of, i4~, 71i13 Ether1 ndminislrt\tinn of, iU 
}:pilepsy, l'}'philitic, lf/0 compared with chlt1rofnrm, i4 

trephining fur, 32•; firstinsen!i.ibilit.y from, j.} 

Epiphora 1 70!) hypodermic use of, Iii, Rli, 137 
Epiph}•11eul curtilngcs in rickets, 42!) Eucalyptus, oil of, in nnth·cptic !;Utgery, 
Epiphr;;c~, ~epnmtion of, 220, 22G, 234. 1.)1 

See also under _Fractures. Eustachian catheter, 715 
Epipbysitis, ;)."2 tube, dilatation of, 7Hi 
Epiplocele. See. Hernia, omental. obstruction of ii-I 
};piHclcritis 1 li74 J;:v~rsion of upper eyelid, !HG 
Episiorrnphy, 1010 E\'ldemcnt in caries, !)Hf; 
F~pispad i ns, Ml Exnrticulation, 8fl. Sec .\.mput:ition. 
F:pistnxis,721 Excil'iion,lil\1 
F~pithelial <'nn<'or. Sec Epitheliomn. in nrthritis, <i02 
r:pitheliomn,GOOrtscq. canccrofbonc,!'.iflJ 

diagnn~is <lf, 508 cnries1 !)80 
melanotic, 508 compounddi!'tlocalion, 278 
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Exci.<iion- Exci!'ion of-

;~~:;;.~~f f f~f~;};:i::~i:~:ionsfor, I [~~filt.~~nd, m 
lilfl tunica vngiualis, 995 

in joint wounds, 214 ulna, 028 
morlnl1ty aflcr, compared with am- uterine fibroids, 1011 

put11tion 1 H20 uterus, Ri2, 1013 
for necrosis, .')89 wrist, 1Hi 1 6~8 

repair afler, li21 ~~~~;~~~i~~:l :~:i ~~~ds, 703 

Exci~~!,t:;i~~t~~: ~g;,n~~~~~~l~f, 621 
in stumps, 108 

!l~lragalus, 30:2, 1;3fl Exit, wound of, UH 
u.xillary glands, 78)) Exomphalos. Su IIcrnia, umbilical. 
bones in continuity, for gunshot in· Exostose;;, cnnccllous, 480 

jury, 16!) of enr, 711 1 iHI 
breast, 784 ivory-like, l8i 
calcnnenm,G39 nearjoints,5n2 
cuncer, !)().) Expanding speculum, 100!) 
clavicle, 283, G2! Expediency, amputations of, 110 See 
clitoris, 1008 also Election 
coccyx, :l4K, 841 I Exstrophy or bladder, !l22, 021) 
cysts ofoviir~· and broad ligament, 867 Extension, angular, :2!)9 

:~~~1:~,li~:~:1;~h9 f,~'~tis~~~~1l~~~;~;~ ,8;~·a, 287 

:~'.~ia~~~~,6~g1, 702 ro/ft\:\~11p~1,1j1u;~es, 340 

film la, 038 by weic::ht, ~Ui 11 265 
foot, bones of, G39 External piles, 8.)3 
hand, bones of, 1329 urethrotomy, !l(i3, !lGJ 
hemorrhoids, $:)6 Extirpation. See Exci~ion. 
hernial me, ifl!l Extraction of cataract. See Cataract. 
hip, llH, 215, 610, C.14, f.,2!l Extractor, screw, 16-3 
inguinal gl:uills, 4-tll Extra.uterine prc>gnancy, 8i3 
iris. &elridectomy. Extravasntion, 13!1, 17i 
jaw, lower, 244, i.;8

1 
i60 fecal, :J'i6, :rn~. 806, 808 

upper,i2fj,7;)4 infrnctures,2:2:l,2:2!l 
kidney, 8i4 trephininc:: for, 324 
kncc,lli8,2];),6 l !j,033 ofurinc,Wi8,38U,969 

~!{i?:·~:~il1.n<l, 1oj ~ff ~~t~~:r::J~~:~~d~~E~v{r~:ij°,:6 
~~~~~:\~~tympani, i13 disea~;~;l~i~i~~~-l,Ji' 4091 .JGa 

nn~al tumors, i27 exch:ion of, r.m~ 

~~~!:?~YU~~::;,:: r~;i~;::.~~1:~~~~1i~:~n 
omcntum, 380, 80H spinnl disen~e, lH.iO 

r~i;;:·' ;;~Ji~!J~::~::::: 
undC5Cended, 989 wounds of, 3.J.-1 
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FAC~;1jd~;f:;~~r,"~14~ 21 Fibu~~cision of, G3R 
J<'i\ci~!rnb~~11~J~. ·~~:e~t~~~b~;~1cle. Fig:;:~!~-8et:~1d!~~·, ~~2 
Falseaneurism, 1)4.) suture, 146 

joint. Su Fracture, ununited. Filiform bougie<:, !11i 
pas<:nge of urcthrn, 386, 9GO Filopressure1 H12, [)5!l 

Far-sight. See Presbyopia. Fingers, amputation of, 114 
Fat-embofom, 13R, 229 chancroof,465 
Fatty degeneration in arteries, 543 contraction of, 64G 

matters in cnlculi, 8fi4 dislocation of, 202 
tumors, li8. Scc'l'umors. excision or, 62\1 
usnre,:)-i:l frnctureof,201 

Fauces, erysipelas of. See Er.vsipelas. strangulation of, by ring, 140 
svph1ht1c aflect1ons of, 4551 4;)9 webbed , 647 

l~'ecal nbsCC!<.S, 8i9 First intention, union by, 142 
discharge~, involuntary, in spinal in- F issure of anus, 851 

juries, 333 lower lip and an~l e of mouth, 739 
fistula. SeeFistuln. neckofblndder, 932 

J.<""cccs
1 

extrnvasation of. See }~xtravasa. scrotu"'!, 981 . 
tion. upper hp. See Harelip. 

impndi~:;1 :~~~ of
1 

from ovarian tumor, ~~~\~:~' i~io 
8G4 Fistuln,394 

Felon. Sn; Paronychin. aerial, 3;)() 
Felt jncketforspiirnl disease, 602 in ano, 848 
Female catheter, 970 bi!inry 1 381 
Femoral artery. See Artery. blind urinary, Oi3 

hernia, 8:?4. See Hernia. of cheek, 348 
}""emur, dislocation of, 292 cornea, G71 

excio:ion of bend of. See Excision of entero.,•aginnl 1 848 
hip. fecal or inte,;tinnl 1 381 1 i99 et seq. 

fracture of. See Fracture. gastric, 381 
primary cancer of, 59.J- of lachrymal gland, 705 
separation of epiphyses of, 267 lachrymnli<:, 706 

Fever, hectic, 51 of nose,729 

::~N~~1~:~1i:t;};y ,1 !; ~:~r1~~~~21 ' 3
;;o 

n!>eptic, 51 perinea\, !.110, 972 
pyog-enic or suppurntive. See Pyre- rectal, 8-1 7 

min. recto-labinl ,848 
scnrlet,nfteroperntions,G8 rccto.urethrnl,PH 
secondary, 01 recto-vnginnl, 847 
urcthrnl,%8 recto·nsicnl,8·17 

Fibrillous or fibrinous lymph, 37 sa\ivary1 348, 732 
Fibrin in inflammation, 36 urachul, 974 
Fibrinouscukuli, 884 urel('ro-vu~inal, 9i4, 9i9 

iritis, 6if:I urethrul, 9il 
Fibro-culcureoustumors,482 urethro-rectnl,9i4 
Fibro.curtiluginous tumors, 484 urethro·vnginal 1 ffj I 
Fibro-ccllular tumors, 480 urinnry, in female, 9;4 et seq. 

~:~;~:~;·~;~~;::n~~;o4r~~,4~~13 ves i~:-~:t1:J, ~j7~ et seq. 
}i'ibro-nucleatcd tumo~, 491 vesico-uterine, !171, 9i9 

~:~;~it~~~~;$~,~~r, "01 ~~::~~:~;~i~·:1~~;77~, :!~'. 970 

nrnlignant, 4R4, 503 Fixed banduges, R2 
recurrent, 490 Flame, inhalation of, 30:} 
uterine, 101 L Flap amputation, 100 

-Fibrous 1Lnd tibro·cellular bodies in sac recltrngular1 102 
of hydroecle, 995 operation for cataract, t1~2 

canccr1 4Rt, 503 Flat foot . See Talipes valgus. 
cpulis, 7,)0 J?Jexible probes, ICij 
tisf:uc,syphiliticnfl'ectionsof,4.Gl Flexioninnneurism,5(i2 
tumor~, 41-\:l hemorrhage, 181 

Fibulu, dislocnti1m of, 301 Floating kidney, operation for
1 

8i5 



Flontingtumors,4!)() 
l<"'lour - pa~te bandage, 83 
Fluctuatinn of ab~ces~, 3!)0 
Flushed face in spinal injurieii, 334 
Fluxion,3-1 
J."'olliculur absce~ses of ear, iO!) 
Fomentations in inflummalion, 56 
Foot, amputations of, 1201 1:11 

dislocations of, 302 
excii;iunsof,63!1 

?r~~~l~r~~1~1," 27~ee Tnlipes valgus. 

perforating ulcer of, 51:) 
tuberculnrd iseaseof,515 

Forcep!'!, artery 1 !.17 
for aurnl polypus, 710 
Lone, Mm, G1 1,G22 
bullet, Hi!) 
canula,lli9 
entro11ion, 702 
gouge, 585 
iri~, li78 
knife-bladed, 1122 
lnryngenl, 7i3 
lion-jawed, G:H 
lithotomy, 004 
cemplrngeal, 363 
polypus, ;~:; 
seque~trum, 689 
Rnellen 1s, 701 
trn.cheal 305 
urethral, !H!l 
uterine, 1013 

Forceps-sci!'sors fi)r cutting uvula, 763 
Forearm, amputation of, 116 

contraction of, 646 
dislocations of, 289 
frncturesof1 258 

Foreign bodies in air-passages, 352 
blndder, 38:) 
brain, 32:3, 320 
cnr,347 
eye, :rn; 
gunshot wounds, Hit 
incised wounds, l.J4 
nose, 347 
re~ophngus, 3112 
pharynir.:, 3·181 302 
rcctum,385 
stomach and bowel~, 383 
thoracic cavity, 373 
tongue, 348 
urethra1 3RG 
Yft/.{illa, 3R7 

~~~~~~:~e~ ci1:~lS:~~ 1n 8knfinmmation 1 36 

}'racture, 21fi 

Fracture 1 componnd
complications of, 232, 233 
cxcisionfor,2:13 

fromt'::~~nt:~;t~k;:~~{~ seq. 
crepitu~ in, 222 
delayed union of, 237 
diagnosis of, 222, :123, 2i5 
directionsof,219 
displacement in, 221 1 222 
double, 219 
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cpiphyseal. See Epiphyses, separa
tion of. 

false joint after. See Fracture, un
united. 

fissured and grooving, 218 
gangrene from tight btmdnging in, 

229, 230 
~reen-sti ck and partial, 218, 237 
gunshot, lO(l et seq. 

i~~fi~~~~~~~i~~~ 231, 233 

~~~~:~r;~i~~1;~8elfusion in, 223 
intra-periosteal, 219 
longitudinal, 219 
frommuscularaction,216 
oblique, 210 

~t~~~::~;~~~i~ting of, 2"7 

statisticsof,217 
in stumps, 232 
symptoms of, 221 et seq. 
transversc,2Hl 
treatment of, 2:113 et seq. 

by immovable dreiisings1 235 
union of, 22:j 

delayed, 237 
ununited,237etseq. 
varieties of, 218 

Frncture-beds,227 
Fracture-box, 270 
Fractures of acetabulum,247 

acromion,2;)2 
ankle,272 

~:~~~~~~~~. 2Ji22 
cla"icle,248 

~~~~:id 2::ocess of scapula, 2::i2 
coronoid procci:s of ulna, 2:)8 
costal cartiluges, 2-Vi 
femur,condyle11of,26i 

bend of1 2-17 
shnftof, 26.) 
upper extremity of, 201 

fibula,20!1,272 
nb;;orption of bone after, 238 
badly united, 236 
button-hole and perforatingi 159, 218 
causcsof,2 1(i 
comminuted and multiple, 218 
complete, 218 

fingers, :!Gl 
foot,272 
forearm, 2;,s 

complicntccl, 21!), 230 

com~~1~1J~t~ln;i~l for, 92, 232 1 235 

humerus, lower extremity of1 255 
shnftof,2M 
upper extremity of1 2!'>3 

hyoid bone, 2-H 
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Fracturc>s of- Gangrene-

jnw, lower, 242 f! 1~~~~!~~ :l~lJ1~:7i~~~:g~vound 3 , 149 

Jach~)~~~:~·b~~1~, 242 moist, 49, :~no 
lnrynx, a51 of penis, 985 

~~\n:?rtli:one, 242 sen~f;,0~~~11 309 

nasal bones, :2-ll spontaneous, 391) 
olecranon, 2~7 svmmctricnl, 408 
patella, 2(i7 o~f thyroid gland, 7-11 
pelvis, 2413 from tight bnnda~ing, 229, 2:10 
rncliu~, ~.)!) traumatic or spreading, 149 
ribs. 211 white, 407 
sacrum, 217 Gnngrcnousdisea.;;es, 30!), 407 
scapula, 2.32 stomntitis. See ~tomnti tis. 
skull, 3:W Gaping of wounds, 141 
spine, !l:n Garrot, 95 
sternum,215 Gastrectomy, 877 
tibin,21)(1 Gastricfistuln. SrcFistula. 
trnchen,:Jl)2 Gaslrocele. Seellcrninof stomach. 
ulna, 2:;s Gastro-entcrostomy, 77'2 
vertebra:>, 337 Gastrorraphy 1 :3Rl 
zygornn, 242 Gastrostomy, 7i0, 771 

Frngilitus 0 1;-;ium. See Osteomalacin Gastrotomv for intestinal obstruction, 834. 

;::;'.~~i~'1;~,~~.~~r;on, on ~;~~~~~f ~~~}}~~:~g~~sd;•'.s;~~as-
Frontnl sinw=., nffections of, 70R 1 731 trostomy. 
Frost-bite, WD Gathered brenst, 777 

amputation for, 01 Gauze nnd collodion dre!'ising, 147 
Fumi({ntmn, mercurial, in syphilis, 468 Gelatinous arthritis, 608 
Functional changes in inflammation, 34, GCly's sutllre, 381 

4,) Genital organs, remnle, dii::en<:.Cf: of, 1005 

Fun;;~~\·2;,t'#t:;~~t ma!Fir! l~~;\i?:~ill-~~005 
Furuncle, or boil, 40;, functional, 1003 
Fusiblecnll'ulus, 88:3 injuries of, 385 et seq. 
:Fusiformn.neurism,645 zone,388 

Genu-extrorsum,G49 

GA~~1~I~~J~~1~b!~~ss in, 878 gf~~~v~~g~I~i1J~~8axill(try, in exci~ion of 
distended 1 puncture of, 880 brc!llit, 786 
operntions on, 880 cervical, enlnrgementof, 743 

Gall~sut~~1~1:ei~~t;~~~d, 83~ ~~~1~~J~~~~'. d~::J~~,~~;l~~t~c glands. 
Galli, tube.s or, ZO!I mammary. Ser Brenst 
Galv1111ic cautery, 8.), 72G, 773 parotid. See Parotid ~land. 

in tracheotomy, :no subma:dllnry, tumors of, 7-13 
urethral stricture, 9.)9 thyroid, extirpation or, HI 

Galvani<:;m for ulcers, 398 hypertrophy of. See Goitre. 
Galvano-puncture for aneurism, 663 Glandular tumors, 4R7 

ovarian cysts, 867 of breast, 781 
uterine ftbro1ds, 1013 Glass, liquid or !!Oluble, 83 

Ganglion, 621 Glaucoma, 60G 
Gan~~:~na uris. See Stomatitis, gangren- gl:~f~;1~}o~s0~1~Jd~r1 ~~tic papilla, G93 

Gangrene, 40, .JR Gleet, 43:l 
amputatinnfor,01 Glioma,403 
fromarteriulocclusion,106 of retina,692 
of bone. See Xecrnsis. Globes, conrcntric, of epithelioma, 508 

mephitic,586,587 Glossitis,7·U 
clry, 49, :39f) Clot.tis, burns and scalds of, 351 
hospital, 40 1 scarificntion of, 414 

umputt\tion for, 92 Glover 1ssuture
1

145 
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Gluc and zinc bandage, ~!1 Jlremotbornx, 3G4, !J67, 3i0 
Gluteal artery. See .A.rll'r\'. llair, falling of, in S)·philh, 456, 4;39 
C:lyccrine fnr hemorrhoids: 855 tran~plantation of, 3W=I 

wounds, 150 llallux valgus, 524, 6;)-! 
Olycogcn in lymph corpn,:.cJcs, :n _Hammer, thcrmal, 8-! 
G-lycosuria in spinal injuries,333 Hammer-toe, GM 
Ooitrc, HO IIamstringtendons,divi>.ionof, 649 

cxopbthalmic, 741 Iland, amputations of, 1131 115 
GonorriHl'a, 431 contrnction of, 646 

complicationsof,4!1G dislocationsof,202 
cxternal,438 excisionsof,629 
of femule genitals, 438 exploration of rectum by, SH 

no>:e, mouth, rectum, and umbili- fractures of, 260 
cu~, 441 hemorrhage from, 181, 188, 102, 204 

Gon~fi~;1~~::~1~~,u~~;tic ophthalmia, 441 IlanSt~~~}~i~Pia~~d:~::; gJ 5 

l'iieu;1~:i~~;, !~~with pyremia, 
4221 

ll~~9ing, dislocntion of cervical spine in, 

•H l Uare-eye. See Lagophthalmos. 
nrethralfever,9;)8 Ilarelip,73G 

Gorget, blunt, 004 double, 738 
culling, 908 Ilarelipsuture, 145 

nou~e and gouge-forceps, :)fi3 llays, knife-needle for cataract, 686 
Gr1Hh_1ated compre"s, ISL Ilea~, diseu~e" of, 654 
Graftrn.~ bone, 627 injuries of, 310 
Granulnr c<1ndition of auditory meatus, tapping the, 6:j6 

710 Ilenlth, general, influence of, on results 
membrana tympani, 712 of operations:, 03 

lids, 666 Ilcnrt, lesions of, in pyremia, 419 
Granulu.tion andcicatrizalion, 47 rupture of, 3fi5, 531 

union by, 143 wound!> of, 373 
Granulations,47 Heart clot, death from, after operation, 

true or ve>.icular, of eyelids, GG6 G7, 138 
Granulation-tissue in arthritis, fi~l8 Heat, effects of, 303 
Gravel,881 increai<ed,in intlammation,4:1 
Grave,,'s disease. See Goitre, exophthal- in treatment of inflammation, 6G 

mic. synovitis,5!17 
CTrcen-~tick fracture. See Fracture. Ilect ic fever, .')1 

~~~~it~:f ~~~~~i~l1:t,~;Vi•g•, 102 m~f f~i~f~~~f~~;,i., or 1i •• a, a11 

g~~;~~:;r~~r~~·~ii.0~··· Ilem;~;:~:~f,~:~:\~:~b~~:~:':~ti~~2 of, [l:l, fli, 

G-um and chalk bnndagc, 83 104-
Gum-cttncer. See Cancer, colloid. I arre~~ of, process of nature in, 178 
Gummatousorg:ummytumor.:>in syphilis, arterial, li6 

41)1 from blnd<lcr,!'132 
G-unshotfra.cture. See Fracture. bone, 104 

injury, amputation fori 02 in cm.np~und fra~tures1 2~2 .. ' 2!l5 
wounds. See"\\·ounds. const1tut1onalefleclsof, lj1 

~~~~\:A~r~f lEt~1ii;hi~t· foe malig- ~~~ilf f t~~dl~iJi~~~~~i~ G7 

H ~ 1<\i~~~~~~~E~~~e~~650t 
ll:.t'matvmn, 139,475 

auri~, ;o.~ 

Hmn;~~~;1~~i\Z~1;;, ~;2paroxysmal, !133 

Jlre~~1J1):~:\:1n~~~~s,~~{1~1ds 1 3137 

into hcruiill ~ac, 7!'18 
in herniotomy,f.:OD 

hospital gnngrene, 402 et seq. 
from inci!'ied woundfi1 14-l 
internnlorconcealed,li7 
from JcjcJneyR 1 f1;~2 
in lithotomy ,!1 11 
frorn nose. See Epistaxis. 
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llemorrbnge-
in opcrntions, 71 
parcnchymntou!I, 101, 195 

in pyicmin, 420 
from pile~, 8.):~, 8;J4 

prostnte, H:l2 
rectum,RIG,853etseq. 

secomlnry, 1!)4 
nfter ligation in continuity, 196 
fromstumps 1 10i,1!)5 

spontnneous,17R 
nftcrtooth-extrnction,182 
intrncheotomy,35!) 
trnnsfo~ion of blood for, 180 
treatment of, 180 et .~eq 

by ncupressurc 1 !SD 
cauterization 1 182 
cold, 181 

constitutional, 180 
by ligation, 184 

position, 181 
pressure, 181 
styptics, 1H:? 
lor~ion, 183 

urethral, 93:? 
in g•>norrbcra, 436 

venous,17:? 
into vitreous humor, fi!10 
in wounds of henrt1 373 

lun£;', 367, 3i0 
thront,:U() 

H emorrhugicdintbesis,178 
fevcr,177 
periostitis, !iiR 
ulcer. See Ulcer. 

Hemorrhoidaleffort,8,')5 
flux,85-l 

Ilemorrhoids,853 
diagnosis of, s.J-t, 855 
operutions for, 856 

cnusesofdea.thnfter1 8;:>8 
trentmentof,8.)5 
vnrieties of, 853 

H emp saw, 1011 
Hepntectomy,f:l.77 
llepatotomy, 877 
Hepatic abscess, 8i8 
Hepatizationof mnrrow,580 
Hermnphrodism, %1, 981 
llermetically sealing gunshot wounds of 

chest1 3G8 
Rernia,causesof,781) 

classification of various forms of1 788, 
810 

clouble, truss for, 702 
inflamed, 7fl.) 
intestinal,791 
irreducible, 7~H 
mixed,701 
obstructed or incarcerated, 796 
omental, 701 
radical cure of, 7!12. See also under 

specialliernin'. 
reducible. See Hernia. 
sacof,788 

chnnges in 1 in strangulation, 798 

Hernia1 sneof
content.s of, 7~fl 
hour-glass shape of, 7!18, 814 
bydrocele of, i!IO 

~~i:e- i~t~~~~gf;~~~ing, in herni-
otomy, 807 

sloughing of, after herniotorny, 
son 

strangulated, 79G 
causesof,7!.IG 
diag-nosis of, 800 
feca l fistula after, 7fl0, 805 et seq. 
mechnnismof1 7tl7 

~~~[t~~~~~/?~: 7i~~1e 8g;rniotomy. 

prognosis of, 800 
reductio n of, 80 1 

in mn~s, 805 
pers istcnccofsymptomsafter, 

80< 
ruptureofintestinein,80G 

seat of constriction in, i!l7 
structural chnng-~s in, 708 

~~~~r~~1:1So°i' 7~~e Taxis. 
treatment of, 801 et seq. 

structure of, 788 
symptomsof1 i90 
trussesfor,791 

H ern ioo(spPCfo.1),810 
abdominal, 786 
of blndder, i!)l, 927 

calculusin,021 
crecal,791 
cercbri,323,655 
of cornea, ()70 
c ruro-properitoncn.l, 825 
d i nphru~mntic 1 374, 811 
epignstric, 811 
femornlorcrurnl,8:H 
humornlis. See l!~pididymitis. 
inguinal, 813 

nnornnlousformsof1 818 
intocnnnl of Nuck, 817 
congenital, 814 
dingno:;is of, 818 
direct, 817 
encysted, 810 
into funicular portion of vaginal 

process, 814 
berniotomy for, 8:23 
infantile, 814, 81G 
intermuscu l1lr and inlerparieta1, 

81!) 
oblique, 814 

in femt\le, 817 
rndicnlcureof,8Ul 
tax isfor,8:21 
trussesfor,810 
into vaginal process of perito-

neum, SH 
ingu ino-crurl\l, 81:) 
inguino-labia l, 817 
inguino-propcritoncal, 815 
inguino-scrotal, 815 
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Ilcmia>- Ilot water in affections of eyes, GG5 

:~t;!~~i~:?~r sciatic, 829 Ilour-gln~~~;;~~a~gi~q8~181l}H 
lumbar, 813 Ilou~emaid's knee, 522 
of lungs, 3G7, 369, 3il Howard, direct. method of artificial respi-
obturator, 827 ration,3.)6 
of ovury, i!ll Rumerus,cli:<locntionsof,28_1 
perine:l.l, 829 excisions of, l•i7, 1G9, 025, G213 
pudenda!, ~2!1 frnctures of, 253. Seel'raclure. 
scrotnl,BI3,IH5 IIya1itis,m10 
of stomach, itll Hydatid mole, 482 

te~ti~, 991 . c~-~t~ of, 476 
trachea, ii3 testis, 10no 

umbilkal, 811 Ilydatids in bone, !)fl2 
vaginal, 82!> in liver, mode of opening, 880 
ventrnl,3Fi,3i9,811 llydrarthro;;is,5!17 

Hernia-knife, 807 Uydrenceplrnlucele. See Meningocele. 
llerniescn bimi.c,815 llydrocele,9!ll 
llern iotomy1 BOG acute, ,t:Ji, 990 

for femoral hernia, 820 of brco.~t, 780 
hemorrhage iu, 809 ennui of Nuck, 829, 1009 
forincarceratedhernia,79G congenital, mil 

inguinal hernia, 823 encysted, U!)5 
ischiatic hernia, 829 of hernit1.l ~ac, 700 
obturator hernia, !:128 inguinal, U!Jl 

op('ning the sac, 801J of neck, 74~ 
11eritonitis nfter, 80!) positi(ln of testis in 1 993, 995 
puncture of distended bowel in, 809 of seminal vesicle, 99G 
for pudendtll hernia, 82fl spcrmatic cord, 995 
sloughing of me after, 809 treatment.of, !)(13, 994 
treatment of adhesions in, 808 of tunita vnginalis. See llydrocele. 

inle:.tine in, 808 Ilydrocephalu!1 1 paracentesis for, 656 
omentum in, 808 Hydroneph.ro~is, 879 

for umbilical hernia, 812 llydropbob1a, 156 
without opening sac, 809 amputation for, 93 

Herpescornere,66U llydrophthulmia,lji2 
llerpctic ulceration of penis, 985 Ilydrops antri, i52 
lley , amputation of metatarsus, 121 articuli, ;)!17 

infantile hernia, 816 Hydro-rachitis. See Spina bifida. 
Uey's suw, 325 Hydro-sarcocele, !199 
lligb operation forstone. SeeLithotomy, Hydrothorax, 368, 3?1 

supra-pubic. Hygienic condit10n, influence of,on result. 
Ilip, amputation at, 128, 633 of operation~, 6-J 

ancbylosis of1 G13 llygromatu, li4, .)~3 

artb~11~~u~~\tofd: [~?disease. ~~nif:~~\~a~l~~~~11c74~74 
d?s~~S~~tj:~dO~l/l~~:je5 Of. See Under m~;~rb~Jl;~~ld\~l~~;~io;~I 282 

Joints. fructure of, 24J 
dislocations of, 292 bursa, hygromataof, 743 
excision or, ms, 215, 629 Ilyperremial 34 

Ilip-disease, G0:2 llyperresthe!;it~ after ligature of arteries, 

E~¥;;~~:;~Y~Yt3 rryp~~~~,~~:,!~j~;i,~;.i>!:~pi•, Goo 
prognosis of, 605 llypertrophy, continuous and discontin-
symptoms of

1 
G03 uou~, 4i8 

~:;;\~n~~;~~ ~~7605 ~!n~;~~.~)~;,.~~'"~~;~1~~1~;~ron, ao 
treatment of, GOG Ilypoderm1c inJecll_on, s,, 

IIolt, splitting strictures, 961, 002 use of ergot,_8-) _ 
llordeo lum , 700 ether, G1,. 86 1 131 .. 
Horns of face, 4i8, 511 mercury 111 syph1hs1 468 
Jlor:.e~hoe tourniquet., 95 IIypopyon., Ufjf) _ 
llospital Gangrene. See G~ngre_ne. Hypos1!a.d1~s,. DvJ 
!lot-air baths ia hydrophobia, lu7 liyster1cal Joints, 618 
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ICE. in~~t~~l~~l obstruction, 833 ~~~~~~!~\~n1 ;i~'.~~i~e nfler lithotomy, 01~ 
in ;ictum for chloroform poisoning, }~~:~~~~a~li~~:'~!J 705 

lce-b:-igs, 55 acute, subucute, and chronic, 4.; 
Ichort)uS p~s, 38 . blood in, 35. 
Ichorrh:l!mia. See Pyxmlfl. blood\'esscl~ in, 35 
lchthyosisof tongue, il4 1 746 cnuses of, ·H 
ldio!'.yncrn<1y 1 influence of, on result of clinicnl ~iew of, 41 . 

oper!ltions, 04 congulnt1on of blood in. 3G 

;;~~~;~~~::~. :Ji~~~~~~~::, 
Immediate union of wounds, 142 exudation in,37 
Immovable bandages, ~2, 23.) fC\'Cr in, 49 
Impacted calculu<:, ~84 1 8m~ 1 !.IHI formntiV"C changes in, 31) 

feces, 836, ~IH functional changes in, 34, 45 
fracture, 219 gangrene in, 48 
gall-stones,S35 indurntion from, 45 

1mperforatennus,83!J lymph in, 31) 
hymen, 1006 nerve changes in, 36 
nostril, 721 ncuro~pnrnlytico.I, 42 
rectum, 840 nu.t.ritive changes in, 341 35 
vagina, 1006 parn in, 4! 
vulva, lOOJ p11rcnchymato11s tissue in 1 30 

Impermeable stricture, 956, 96-1 pnthulogy of, 34 
Impotence, 100:3 phlegmonous, 45 

after lithotom.y, !)10 pns in 1 :38 
lmpulse on coughing, in hernin 1 791 rcdne.~s in, 42 
lncarccrntedhernia,i!l(i resolutionin,52 
Incised wounds. See \\'ounds. scrofulous, 42i 

lnci~~t~fi~fa~~;~~rJ0~;.;~~9 ~~f~~l~~.7?;1 f~i~~;11e:~r organs. See the 
for hydroce\e 1 !)95 parts thcm.~elves. 

ovnrian cyst, 867 stages of, 4!3 
phimosis, !)8~ suppuration in, 46 

Inci~i:y"!>1~~l~~r~\1~cle, 400 :;;!\~it~~n~n~f~~ 2 
indolent.ulcer::,,3!J6,3fl7 temperat.urein,43 

~~~~;~i~i~!;oti1 G~ ~:~1~1i~;:,~~~~ygt.j~ophy in, 36 
lnco~ct1i~i~~~~ O:f ~~~1;~~~; ~1~j~1rics of spine, tre:it~11\~~~t~~·c~~;~ ti'/· 

~~:~~;:~~f~~i.f~E~~~;~.~YJ:~::1t~:.~. g~~~~f!~:t~t~~'.n, oa 
Incurvation of penis, f/81 local, in, 59 

~~~:~::z:\~,y~~'~i~;~~::·~~;~:~/"fi~~~rs, 292 ~~!~~;~,'~i:"i~~·5:9 
lnd1cntor for detection of cnlculous frag- counter-irritants in, ;)8 

m.cnt.:, 898 diaphorctics nnd diuretics in, Gt 
111d1gom renal calculus, RR! diet in, 54 
lndolcn~ ulcer. See Ulcer. friction in, 59 

lndI~:~1l~~t;:1if4~~~:l~~~;h~,';~' ;~3nds [i~1i f~:~t{~ries in, 59 
Infantile hcrnrn, 814 , Hl6 purga.ti\'CS in, 61 
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InBammation, treatment of- Intestinal obstruction-
re~t in, 03 chronic , 8:n 
sedatives in, GO colotomy for, 83G 

~~i~)i~~ltil~~sfj~n, J4, 58 ~~~~10~~~t~}'.o~l~r abdomen, 3i6 

ulceration 111 1 41) cnterotomyfor, 83;) 
Inflammatory fever, 49 gastrotomy for, 83-L See Lapar-
Inflatitin of ab~cec.ses, 3!'13 otomy. 

lungs in apnca, a.;1; inflation of bowel in , ~3:l 
bowel in intestinal obstruction, 833 Iaparotomy for, f:,:1,,1 

strangulute<l hernia, 804 locality of le~ion in, fi:n 
tympanum, i13 puncture of intei'itine for, 83;) 
urethrn, !1 18 secretion of urine in, ~3~ 

Inguinal aneurism, 57!3 statistics of, 831 
herniit, 813. See Hernia stercoraceous vomiting in

1 
8::\2 

I nguino-crural hernitt 1 8 l5 symptoms of, 83 1 
l nguino-labial hernia, 817 due to, in strangulated her-
Inf{uino-properitone11.l hernia1815 nin

1
791J 

1::~::r;::::::·;~:i:.~~~lid~:~~on occuc>~nce Inte~\:~~::~12E::,~·!£f~~~d l~~t;~;~:7~8 
of hernia., i86 diseases of, 830 

Iuje~~~:(~3r~t~~~t::1~:~~;~~~~·::~
9 

r;tJ~;:~~~i~7i;t~1·,~r~~~,;~n"Zi·, 
in gonorrhwa, 434 et seq. knotting of, 832 

hydrocelc1 U94 managementof,afterherniotomy,808 

~;T;gi~~;,1 ick:;> Iodine. paoo~·sis of, in strangulated hernia, 

Injury, amputation for, 109, 110 protrusion of, 3RO 
etfectsof, constitutional 1 1331 138 puncture of, 377 

local, 138 after herniotomy1 A09 
of special tissues or organs. See the for i n te~tinnl obstruction, 83,J 

parts themselves. in pya.:mia,410 
Innocenttumors. See1'umors. resectionof1 8:36 1 8301 8H 
I nnominate artery. See Artery, innomi- rupture of, !~i6 

nate. in tuxis, 80C 
I noculation in dingnosis of syphilis, 464 spasm of, 830 

treatment of granular lids, 607 strictureof,832 
~ nsects, sting:; of, l:J5 syphilitic affections of, 459 
I nsomnin in spiMl injnri~s, 335 tumo.rs of, 832 
Instruments. See the var10usoperntions. twistmg or volvulns of1 B30etseq. 
l ntcrcostalartery. SeeArtcry,intcrcostal. wounds of, :no, 380 
lntcrfcrenccotos.copc, 716 in hcrn iotomy 1 S08 
Intermaxillnrybone,inlrnrelip1 i36etseq. I ntra-articular effusion in frR.cture, 223 
Intermediate 11mput11tion!>1 110 rupture of muscle, 210 
Intermittent hemorrhage, HJ5 I ntra-bursal bands, 523 

Inte~:~~~~~1~~r1 ?:~rnia, SJ;) Intr~~c=o~~~la~~~~;:~:~·1~:)~24 
Internal organs, state of, influencing re- suppuration, 3HI, 3:.!6 

suitor operations, 64 I ntra-cystic growths, 47G 
piles, R.Jl, !:\;)7 Intm-orbitnl ~neurbm, 50!) 
strnngullltion of bowel, 830 et seq. ecchymo~1s, 321 
urethrotomy, 962 Intra-pcr1osteal ~mcture, 210 

Interosseous artery. See Artery. lntra-perit~neal 111jcct!on of blood 1 8!) 
Inter-parietal hernia, 815 l n tra-pyrellc amputnt1on, 110 
Interrupted sulllre, 145 I ntussusception, 8!l0 
Interstitial absorptio11,4,i, 401 584 diagnosis of, 832 . 
Intervertcbrnl joints, arthritis of, 063 reco\1cry from, by sloughing, 834 
Intestinal cann l, diseases of, 830 retrograde, 8:JO 

fistula. See .F istula.. statistics of, A31, 834, 835 

~b~~:~~t;;,~, RW ~:e.!~~c~~c;~~%3 . . . 
acute, 830 Inunction, mercurlt\l, JD sypbilis,468 
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Invaginntion of bowel. 
tion. 

sequestra,587 

See Intussuscep· Jaw, upper-

Inver:.ion in chloroform-poisoning, 75 
oftestis,989 

Involucrum in necrosis, 587 
Iodide of potassium in aneurism, 553 

infio.mmation, 61 
syphilis, 470 

Iodine injections in cold abscesses, 393 
hydrocele,994 
hydrocephalus, 657 
ovarian cysts, 867 

forrudicalcureofbernia,7D3 
Iodoform in hydrocele, 994 

nomnpudendi,401 
tuberculous ulcer of rectum,852 
vencrcnl<liscascs,438etseq. 

Iridectomy,677 
for artiticinl pupil, G79 

glaucoma, CiDG 
Iridectomy-knil'c1 677 
Irido-choroiditis, 67.:> 
Irido-cyclitis, Qi.) 
lridodesis, GiO 

forlnmcllarcataract,681 

t:~~~:i~~.:i~,7~80 
lris,diseaseof,675 

operations on, 677 
staphylumaof', 672 

Iris-forceps,678 
Iris-hook, Git/ 
Iritis,67.) 

spongy or fibrinous, 6i6 
syphilitic, .J,j7, 459, 463, 470 

Ironmcalculus,884 
Irrigation, 56 

for foreign bodies in ear, 347 
mecliate,55 

Irritable stricture, 957 et seq. 
tumor of brn11.st,490, 781 
ulcer. See Ulcer. 

lschremia,6U2 
I scbiatichernia,S:lO 

notch, dislocation into, 293 
I schio·rectalnb.sce»s,848,849 
Isinglass plaster, Ui 
Issue.!!, 8-l 
Itching of anus, 862 
Ivory pegs for ununited fracture, 239 
Ivory.Jike exosto!>CS, 486, 487 

J A~~;~;~'su!~j~;s~;r~ 277 
Jaundice in &piou.1injuries,333 
Jaw, lower,d1slocation of, 281 

excision of, 758, 7GO 
for gunshot frncture, 244 

fracturcof,2.J2 
necrosisof,751 
subluxntionof,282 
tumorsof,757 

upper, cysts of, 752 
excisionof,754 
fructureof,24::! 

necrosis of, 751 
osteo.plastic resection of, 727 
tumorsof,7.i:l 

Jaws, anchylosis of, 7.)!) 
from burns, 308 

diseases of, 750 
Joints, abscess of, 6n7. See Pyarthrosis. 

amputation at. See Amputation, and 
special joints. 

anchylosis of, Gll. See Anchylosi!i, 
o.ndspecio.ljoints. 

contusionsof,21::! 
diseases of, 505 

syphilitic, 457 
dropsy of, f)97 . See Ilydrarthrosis. 
excision of1 619. See Excision, and 

rafie~cii~e~ 0l!~~~~tures, ununited. 
fractures through, 2~1 et seq. 
gunshot injuries of, mo st seq. 
bystericnl,618 
inflammation of. See Synovitis and 

Arthritis. 
injuriesof,212 
loose cartilages in, 617 
neuralgia of, I.HS 
rheumatoid11.rthritisof. SecArthri · 

tis, rheumatoid. 
scrofulain,427 
sprains of, 212 
state of, in pyremia, 410 
stiff'. SeeAnchylosis. 
suppurating, incisions in, 214 
wonndsof,213elseq. 

amputation and excision in, 214 
ligation of arteries for, 21;) 

J Org, a.pparu.tus for wry neck, G4::! 
Jugular vein, internnl, wounds of, 172 
Junks for fractured thigh, 2(i[l 
Jury.mast for disease of cervical verle· 

brre, 663 

J( A~r~l1~WO, ligature from tendon 

Keloid,513 
in cicatrices of burns, 308 

Kelotomy. See Jlerniotomy. 
Keratectomy,6U7 
Keratitis,Gti8 

in hereditary syphilis, 463 
Keratocele,ti70 
Kerato·globus,672 
Keratome,677 
Kidney, abscess in,87!) 

calculus in. See Calcnlus, renal. 
disenseof,complicating lithotomyand 

lithotrity, 902 
iniluencing results of operations, 

ti4,IJ8 
fromstrictureof urcthra,957 

vesicalcalculus,892 
disseminated suppuration of, 957 
extirpation of, 874 
floating, operntion for, 875 
bemorrhuge from, 932 
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Killney~ Laryngotomy-
lesion11 of, in p)·x·min. 410 re"tricted thyr11idenl, 774 

!>pinal injur1c~. :::J;J for !>pasm of glottis, 351 
rupture of, :Jj(j sub·~;~~~;1~~· See ]>haryngotomy. 

~~~~.~n;"cnh~)P."luo~~; •. ·.:;o~f~, n1";1!:,1~.~lj~-1~1~~bage, 180 Laryngo-trachcotom r 3. 'I 
~ .~ :! u .., Larynx, catheterizatll:n ~f, 35G 

deformitie.;;of,ti48,G49 diseases of, 772 
disell"C" und injuries of. ,r;,·ee under syphilitic, 459, 4G3 

.Joints. erysipelas of. See Ery5ipelns. 
dislol.'ations of, ~00 exci~ion of, 774 

~:a~~~1<~~s0i~;\~21\~i~~~ 1:2~3~~ 2G7, 272 f~j~~~~ ~1~;glin, 352 
et Sf'q. 

gun>.hot wounds of', }(j8 Lateral Cllt\·ature o.f the spine, IH2 

~~.~~rr,~1
1 ~~1c;~'~gJ;~~~~~ 1°1~l1~01 ~:r;!~;,~;Y, ~0.1.Li~r;,?e~u£1thotomy. 

suhluxation or, 301 Laterit1ous deposits, 882 
wounds of, :H5 Laughing gas. Sre :N itrou!l oxitle. 

Knife-bladcdforccp!: 1 622 Leadribbon 1 H7 
Knife-needle for cataract, G8G Leecbing,87 
Klllves, amputating 1 \15 Leg, ampultllion of, 12-t 

cataract, Gft!, Gill Barbadoes, -180,517 
hernia, 807, 80~ deformities of, (j.f~, 649 
iridcctomv, fJi7 fractures of, 21i!l 
lithotomy·, 90-1 Lcmbert's suture, :1~1 

Knock-knee, G-18 Lengthening in arthritis, fiOO 
Knot,clovc-hitch 1 277 afterjointexcisions,G:?l 

reef, 9~ Lens, cry>-talline, dh,loeation of, 3-11) 
Kolpoperineoplasty, 1015 opacity of. See Cataract. 

os,;,ification of1 G80 

L At~~~f~·~~~fa0,\~~~ 1008 t!~~~~~::~i~a~,~r;~~~r~, 41s, 420 
Lace-suture, \li!~ Leucoma, 671 
Lacerated wounds. See,Vounds. Lids,grnnular, l.iGG 
Lachrymal apparatus, syphilis of1 457 Liebreicb, bandage for eye, 078 

bone, fracture of, 212 opbthalmoscope, 687 
gland 1 di!Seases of, 705 Ligament Y 993 
sac, diseu!'ieS of, 706 Liga0nl%~~11 lr~~:~~:fonn o:f, 2~;_e Sprains. 

Lac~~ys~~~~1'~'nj;~~i~~s.i~~4 See Epiphora. knee, relaxation of, fi-18, 64\l 

t:~~~:t~~\~(~\1~1~; 77~e i~~nds. Ligation of arte~~~~~-1is~~1~l:1rJs~~~~~;ic;:ee 
Lo.gophthalmos, 70-1 by anastomosis, 53\l 
Lamelhu cutoract, fi79 et seq. bronchocE"le, 741 
LancinA" the gum!'!, 750 hemorrhage, HH. Sec Arteries, 
Laparotomy, 834 wounds of, and Ligature. 

stati!lticsof,835 inflammntion,5!) 
for extra-uterine pregnancy, 873 lines of incision for, 19!) et seq. 

rupture of uteru,., sn for mali~naat tumor of tongue, 
Laparo-elytrotomy, 8i3 749 
Lardaceousscirrhusof breast, 782 osteoid nneurism, 59-1 
Lnrrey, amputation at hip, 131 special. See the particular A.r-

shoulder, 117 teries. 
Laryngeal instruments, i73 for wounds of joints, 215 

sac,prolap!'l.eof1 n3 epithelioma,50!1 
stertor, 75 fistula in 111101 8-1!), 851 

Laryngitis, 772 fecnl, 383 
erysipelatous. See Eryllipelns. hernial sac, 793 

Laryngoscope, mode of using, 354 nrevus, MO 
in i.reating laryngeal growths, 773 piles, 857 

Laryngotomy, 357 polypi, nasal, 725 
compared with tracheotomy, 301 rectal, 8.JCl 
in erysipelas of air-passages, 413 uterine, 1013 

plrnrynx, 7(.l(i vaginal, 1010 
for foreig:n bodies in air-passages, 354 prolapsus of rectum, 861 

redemaof glottis, 361 tumors of tongue1 747, 748 
66 
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Ligntionof-
tumorsof urethra 1 9i0 
veins ,172 

forpyremia,424 
Ligature, 98 

animal,185 
nnfaeptic, 98, 185 
applicntion of, in continuity of arte

ries, 1841188 
instumps,98 

compared with acupressure and tor-
sion, 192 

elastic, for rectal fistula, 849, 851 
intermittent, 156 
lateral,172 
mechanism of, in controlling hemor-

m;~~~fii, \i~ 
quadruple, 540 
rules for applying, in wounds of ar-

teries, 185 et scq. 
short-cut, 98, 185 
subcutaneous, for nawus, 540 
in wounds of scalp, 311 

Limbs, artificial adaptation of, 105 
Linear,rectotomy,385,844,845 

stricture of urethra, 956 
Lingual artery. See Artery. 
Lion-jawed forceps, 621 
Lips, aneurism by anastomosis of, 538 

chancreof,4G5 
corraer~;~~I. fissures of, 739. See also 

diseases of, 732 
epitheliomaof,733 
eversion of, 307 
hypertrophy of, 732 
injuries of, 348 
malfornrntionsof,732,736etseq. 
restoration of. See Chciloplasty. 
tumorsof,733 
wounds of, 348 

Lipoma. See 'l'umor, fatty. 
of nose, 721 

Lippitudo, See Ophthalmia tarsi. 
Liquid glai;.s, 83 
Liquor puris, 39 
Lister, treatment of wounds,xxviii., 151 
Litbectasy, 920 
Lithic acid. See Uric acid. 
Litboclast,893 
Lithoclysmy, 892 
Litbolapnxy, 896 
Litholysis,892 
Litbotome cache, double, 913 

single, 908 
Lithotomy, 902 

choiceofoperation,916 
compared with litbotrity, 900 
preparation of patient for, 903 
proportion of cases requiring, 902 
recurrenccofcalculusafter,918 
in women,920 

Litl\~~~:1; 0bJ~ateral, 913 

accidents after, 910 

Lithotomy. lateral
after-treatment in, 007 

~~:S~~:~;t~~:ss~:~z1i~, ~\ 
dangers of, 910 
difficulties in, 008 
diffuse inflammation after,912 
division of prostate in, 906 1 908 

right side of prostate in, 009 
extraction of stone in, 907 
hemorrhage after, !)11 
instruments required for, 903 
introduction of forceps in, 907 
lateralizationofknifein,906 
opening urethra in, 906 
position of patient in, 905 

surgeon in, 903 
resultsof,012 
spasm of bladder in, 909 
staff, how held in, 905 
use of scoop in, 907 
variations in mode of perform

ing, 907 
in womcn,921 
wounds of rectum in , 912 

}[arian. See Lithotomy, median. 
median,914 
medio-bilateral,914 
medio-lateral,916 
pre-rectal, 91.J 
recto-vesical, 916 
supra-pubic, 917 

in women, 921 
urethral, 920 
vaginal, 921 

Lithotrite, construction of, 893 
introduction of, 804 
position of, in crushing stone, 895 

Lithotrity, 892 
accidents and complicntions of1 898 
after-trentmentin,897 
anresthetics in, S~J.:I 
in childl"en, noo 
compared with lithotomy, 900 
contra-indications to, 900 
crushing the stone in, 895 
finding and seizing the stone in, 895 
history of, 892 

~aj:~i~~no~\f~~~i;rern~ ~~4 898 

introduction of lithotrite in, 894 
perineal,899, 915 
position of patient in, 894 

surgeon in, 894 
preparation of patient for, 893 
rapid, with evacuation, 896 
recurrence of calculus after, 918 
retentionofurineafter,8!)9 
results of, 900 
testforsuccessof,897 
washing out bladder after 1 898 
in women, 920 

Liver, abscess in, 878 
cysts in, 880 
disease of, il1fluencing results of op

erations, 68 
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Livec- I 1lalac bone-
embolism by fragments of1 138 tumors of, 753 
e:rcision of, 379 Malformations of anus and rectum, 839 
hydatids in, 880 et seq. 
le.~ions of, in pyremia, 4 HI bladder, 922 
operations on, 8i7 ear, 708 
rupture of, 37G female genitals, 1005 
wound of, in lithotomy,910 bead, 655 

Lobster-tailed tracheal trocar, 360 lips, n2, 736 et seq. 
Localanresthesia, 79 malegenitals,981,989 
Lock-jaw. See 1'rismus. palate, 760 
Long-sight. See Presbyopia. spine, 657 
Longitudinal fracture, 219 tongue, 745, 746 

piles, 853, 854 urethra,!:150 
Loose bodies in bursm, 523 See also Congenital affections, and 

in ganglia, Ci2 l Orthopredic surgery. 
sac of hernia, 790 )[nlignanL epulis, 751 

hydrocele, 995 onychia, 512 
cartilages in joints, 484, 617 pustule, 407 

Lordosis1 G43 sarcocele, 1001 
in rickets, 430 stricture of re5ophagm1, 768, 769 

Lower jaw. See Jaw. stricture of rectum, $.J;) 

Lum ::;n ~~!oJf ~l~ y, :;!7 i:t e~~ra?olotom y. tu~f d~' i~tlheif ~~~'~:~~r ~ki~~~~r.hfl· 
Lung, abscess of, 373 )falleus, excii;ion of, 713 

collapse of, 368 J[amma:-, supernumerary, 775 
concusi;ion of, 31.iG )lammary absce,:;s, 7i7, 779 
hernia of, 3G7, 371 calculus, 775 
lesions of, in pyremia, 410 gland. See Breast. 
ruptureof,3fJ5 tumors,770 
wounds of, 367 )lo.mmitis, 777 

complications of, 36!) et seq. )fooipulation in aneurism, !)63 
Lupous ulcer, 515 in dislocations, 277, 2H~, 2%et seq. 
Lupus, 515, f.if)8 intestinal ob~truction, 833 
Luxation. See Dislocation )[arrow, agency of1 in repair of fracture3, 
Lymph,3/J • 22;5,226 

absorption of1 38 inflammatory conditions of, 580 
corpuscles in, 31.i :Massage, 5!), 140, 224 
degeneration nnd development of, 38 }fastoid cells, inflammation of, 719 
vnrieties of, 37 process, perforation of, 71!) 

Lymphndeuoma of testis, 1001 }fnxilla. See Jn.w. 
Lymphnngeiomuta, 518 )laximul phonometer, 710 

t~~~;~ff~.~i~,~;:~~t:::i:~:::·:~l::~"''· ~[:;~~;, 
1

r~~~;~y;~~Jf::~~:~i~?0t
2 

7f!5 malformations of, 708 
cervical, enlargement of, 743 vegetable parasites in, 700 
disctt~cs of, 518 Median lithotomy, !114 

scro;u)~~~~t!~{>3, 456 3Led:~~~~d;'1~f~~~~ess of, 246, 366 
vascular tumors, MIS )Iediate irrigation, 55 

Lyml~1:,~!~:· :t;,rrion of pus by, 417 ~t:~:~:r~!:;:~~lit\:~~~~~:Jci 1~I4 
spread of inOammation by, 51 )Iedulla. See ))arrow. 
stnte of, in py::emia, 420 )Ledull~ry .cancer. Ste Encephaloid. 
varicose, 518 Medulhzation of bone1 57!:> 

Lym~~~;t~l~~;o~114ss ~~:f;~~1ilSl~~l !~f~~~tt~~ancer, 500, 1 2 
Lympbomn, 488 ' )Ielanotic epithelioma, 008 

Lympborrhreai 211, 518 1Jfel;~~~~~~1\::!3bodies in bursre, 623 

M A.c;J~~~~~~Jfc!'a~4~een with opbthnl· Membrn~~ 7;~~~~\~;!tificinl, 714 
moscope, 68D dise_a~cs of, 71.l .. 

~:fn~et~n~~~~=~t~6r~ of, 24_2 7~g~:~,:;::n1 ~~1
18;~t ~fiJ 13 
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)£embrana ty5;~~rliili~~~~:>i;mation of- Mou~r~ses of, 744 
perforation of, 713 fissure nt angle of, 739 

::Uembrnne, 8chneiderinn1 thickening of, gonorrhrea. of, 441 
723 injuries of, 348 

m~~~;:,~od~!e~~~~~;~ tympanum, 718 ~;0i~1~[ic i~s~~~~~t!~~' e~as~~.rcnous. 
)[eninges, suppuration of, 319 Mouth to mouth inflntion of chest, 350 

wounds of, 323 )[oxn, 84 

MenJ~~~:~'nf ~~juries, 33J ~~~~~~~~', 1i6 

spinnl,330 Mucouscyst;:,475 
Ueningoccle, 055 membranes, erysipelas of, 410 
Menstrual discharge, syphilis conveyed sc rof~ila in, 4:li 

by, 449 syplulitic affections of, 4551 459 
)lepbitic gangren e of bone, 586, 587 4U3 
Mercury in inflnmmation, Gl patches. See Syphilii::. 

in scalds of glottis1 :352 pol_vpi 1 72J. 
syphil is, 4(lG et seq tumors. Hee j)[yxomu 

~[erocelc. See llcrnin 1 femoral. :Mulbeny calculus 1 882 
Mesentery, elongnlion of, in hernia, 787 }JuHiloculnr cysts, 47{i 

rupture of, 3iU )foltiple nbscei:ses. See Pyremia. 
:Meso-phlebitis1 417 wedge for stricture, 061 
Metacnrpus, amputation through, 115 :i\Iummi!ication, 399 

dislocations 11f, 2!12 )[umps, 741 
excisions of, G:?9 )[uscre Yolitantcs, 6!10 
fractures of, 260 :Muscles, contraction of, 519. See also Or-

:Metapyretic nmputntions 1 110 thopredic surgery. 
Metastai:is,51 diseases of, OH.I 

~:~:~~~;~~;l~~f:~~cn~%~1;~';~~ision of, injut~?~~l~il~,i~fb 461 

for bunion, 52-J lesions of, in pyromia, 419 
Metatarsus1 .amputation through, 120 retmction of, ~fter amputation, lOG 

~;;~~~,~~1:~;, 1?310:l spns'fr0o:lui;es~1~ko3c1a~i~ns, 276 
J\licrophone, detection of calculi by, 889 tumors of, 510 

Mili:~{r~~:~:~~~:~' 35;J; · Mus~~:~r~~~~n in fractures, 216, 221 

~[ilk-tumor, 775 J\Iyeetoma, 515 
Miner's elbow, 522 )[ydriasis, 677 
)Jinor surge ry, 80 :;)[yelitis1 330 
J.Iirror, lnryngoscopic1 355 :Myeloid tumor, 491 
)lixed calculus, 883 Myoma, 483 

hernia, 791 of uterus, 1011 
tumors 1 48.J- l\Iyopin, G94 

)fobility in fractures, 222 :liyosis, 677 

~~~r8itfi~~n~~~~~~~r4~~P~!:t~:,~~~e2ne. :\Iyo~~t~tgf~ i~uries, 334 
1\[o1sture 111 111flammallon, 56 )(yotomy. See 'l'enotomy. 

:::Yt;!f ~~;~:~,6' 4~;, Osteomalncia. :;~~~~ilh~ s:; }[embrnna tympani, in-

)folluscum fibrosum, 517 

~~~:o~~~:ds,0J°8rojectiles, 159 N-1EJ;?1~; :;~wth of
1 

in fractures, 239 
:Monsel's salt, 182 hypertrophy of,~513 
)forbus coxro or m. coxarius. See IIip ingrowing, 513 

disease. ulceration of matrix of, 512 
seni li s. See Arthriti<:, rheuma- syphilitic, 459 

toid. Narcoticsininfinmml\lion 1 58 
Morel'stourniq11ot,nO Nnres. SeeNostrils. 
:Morph:cn. SeeKeloidof Addison. Nnsnl bones, fractures of, 241 

~~~~irfi~!~~11;-'sis ~~le s~i~:Y~~1J~~·ies, 331 cnlc~~~~;~~s of, 
723 

Mouth, burns and scalds of, 352, cluct1 obstructions of, 70G 
conti-nction nnd closure of1 732 polypus, 724 



Nai;;al-

Xn"~~l!Jll~~~;,'11~~5:18~~~)~~i17i~, 7'2i 
1 

i':>J 

N~~il~i;~~~~~~~~d.i24 S,.e llernin, umbili-

Nebuln, 671 
Neck, diseases of, HO 

hydroceleof, iH 
injuriesof,348 

Nec;~~rs~riR:~r, 743 

ucute1 6Hfl 
nmputntion for, 580 
cause" of, 6Rfj 
centrnl 1 581,587 
cloacroin,587 
dry, 586 
exci!' ionfor,58!) 
exfoliation in, 587, 58~ 
instrument~ used for, 58!) 
involucrumin,587 
of jnwi;;, Fil 
moist, 587,58fl 
pcripherul 1 5RI, 587 
prognosis of, 5HH 
repairof,587 
after:<cnlp wounds, 311 
secondar_v ris.k" in 1 588 
sequcstrain,587 
in stumps, IOH 
symptoms of, 5R7 
!!yphilitic, 462 
total,581,587 
treatment of, 588 
ofvertebrx-,61.13 
w ithoutsuppur1ttio11 1 587 

Needle, nneurismal, HU 
caturnct,68·j 
intlesb,ll):J 
mounted, 145 
nmvus, 540 
surgeon's, !)8 

Needle-cnrrierfor piles,85S 
Needle-gunrd 1 14G 
Needle-operation forc1ttaract 1 68;) 
Nephrectom~·, SH, 8i5 
Nephritic colic, ~SJ 
Nephro-lithotomy,873,87.J 
Nephrotoroy, 873, Si!) 
Xern~s, ana.~,;thc>sin by compressing, 73 

dr,?iisti~~·:,~e;~~7:i,~~, J;,'J101, 208 
for elephantin-;i~, 481 

irritable ulcer, 306 
muli~mrnt tumor of tongue, 

Hn 
neuralgia, 527 
tetnnus, 53~ 

inflnmm:t~~:~n~~.k, .~.;;Neuritis. 
from le~ion.s of, 41 

injlu;i,~sd~:lo~~~ions, 27S 
fmctures,231 

optic, atrophy of, 411, 603 
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Xerves,optic-
CJphthalmoscopic appearance of, 

688 
tumorsof,6!)3 

repnir of, after di vis.ion, 20k 
sciatic, resection of, in elephnntiasi,;. 

481 
wounds of, 208 

Nerve.grafting, 20!) 
Nerve-stretching, 209,2101 5:JH, 5331 642 
Xervousblindness,GS7 

deafness, ill) 
system, disea,;csof, 524 

bone changes due to, ;jQ2 
syphilitic, 45i, 460 

tissues in inflammation, 3fi 
Neuralgia, 138,52G 

a\veolar,528 
ofanus,862 
nrticular,Gl8 
of bladder, !)3;) 

breast, ii!) 
ear, 720 

excisionofnen·esfor,527 
of testis, 90l 

~eurnlgic tumor~, 48!) 
ulcer. SeeUlcer. 

Neurilis,624 
optic, Gt12 

Neuroma,483,525 
in stumps, 11l7 

~euromime:<is,IH8 
Neuro-retiniti!' 1 G!l2 
Neurosis,sympathetic,Gfl7 
Nenrotomy, optico-ciliary, G!JS 
Night-blindness. SeeJiemc1·alopia. 

Nip~~elr~;:i~1~e~~ni~ ~:1~~~~t~~~~ ~~3 i7fJ 
supernumerary, 775 

Nitrate of lead in onychin, 513 
Nitriencid in hospital gangrene, 403 
Nitrite of nmyl, 76,53!l 
Nitrousoxide,73,78 
Nodes, 462 
Noli-me-tang:ere. SeeLnpousulcer. 
X oma. See Stomntitis, gangrenou:<. 

pudendi, 401, 100!1 
:~formalovariotomy, fH2 
:Xose1 cnlculii11,728 

depresi;ed, 731 
di~ea;;e:. of, i21. &enlso:Xostrik 
fracturesof,2.Jl 
fistulous openings into, 72!) 
foreign bodies in, 34.i 
gonorrho:a of, Ill 

bemf~r~~~~~:;~1t~k~~~ 1 321 

;f €f ifi~~t~~i11\11'.i~::f;:J~~l~::t.c. 
wound;;of,3.IJ 

Nost~i~'~g~.:;·~~~~~~ ;~r'. m 
polypi of, 72! 
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Nucleus of calculus, 885 Onychia, 512 
Nutritive changes in inflammntion 1 34, 45 syphilitic, 459, 513 

from nerve wounds, 208 Onyx, 66!) 
spinal injuries,334 OOpborotomy, 872 

:Nyctalopia
1 

Ci94 Opacities of cornea, 671 
)J"ystagmus

1 
681 crystalline lens. See Catarnct. 

vitreous humor, GOO 

OAK~~!ni1n 3~~~s~~,;~~ ;~2unds, 148 g~:~i:el:~h~/~~ssing atumps, 104 
Oblique illumination, 345, GSl Opening an abscess, 392 
Obliteration of urethra, 95G, 907 Operations, G2 

vagina, non -congenital, 1007 age influencing results of, 63 
transvcrsc,077 an:nstheticsin,72,73 

Obstructed hernia, ifl(i a!5sistnnts1 duties in 1 70 
Obstruction of cnnnliculi, 705 deatli, causes of, after, GGet seq. 

Eustachian tube, 714 diet after, 65 

in~~~~:~t~~11 .830. See Intestinal ob- ~~!~~~5o'~~l~~':p~~~~n~~' or expedi-

Obtu~~,t~~s::.t~~~~~' 12;~ Artery. gene;~~h~!lth influencing results of, 
for cleft palate, 763 63 
fornmen, dislocation into, 296 general rules for, 71 
hernia, 827 hemorrhage nfter, 67 

Occipital artery. See .A.rtery. hygienic conditions influencing re-
Occipito-atloidjoint, arthritis of, 663 sult11 of1 64 
Occlusion of anus, 839 inflammation after, 68 

of arteries. See Artery. preliminary nrrnnf?erucnts for, 70 
ear, 708 preparation of patients for, 69 
mouth, 732 results of, circumstances which influ-
nostrils, 721 ence, 63 

pneumatic, 10.3 scarletfe\·crarter,68 
of vulva, 1005, 1006 in scrofulous cases, 429 
See also Imperforate,and Obstruction. shock after, 66 

(Edema, inflammatory, or scrotum, 985 state of internal organs influencing 
(Edematous erysipelas. See J<~rysipelas. results of, 64 

ulcer. See U lcer. temperament and idiosyncrasy inftu-
CEsophageal bougies, 768 encing results of, 64 

dilator,768 trea.t.mentafter,64, 71 
forceps, 363 in tuberculous cases, 426 

CEsophagismus, 767 Ophthalmia1 catarrhal, 604 
CEsophagostomy, 769, iiO chron ic, 664 
CE1ophngotomy, 3G3, 3G4 contagious, 666 

for str icture of resophngus, 769, 770 Egyptian, 665, 666 
<Esophagus, auscultation of1 767 gonorrhrenl. See Gonorrbrea1 oph-

dilated, 7G7 thalmic. 
diseases of, 7G5 neonatorum, 665 

exci:fo~h!~,t~c6o459 ~fif)~~~;n°:1~:1~tru!~;~~~1!us, 660 
foreign bodies in 1 3132 purulent, 665 
rupture of, 361 rheumatic, 674 
strictureof1 7(j7 d3e1. sympathetic, G97 
wounds of, 31H tarsi, iOO 

Oily cysts, 475, 780 Ophthalmic surg:ery, anroslhctics in, 74 
Old operation for aneurism, 554 Ophthalmitis, 697 
Olecranon, fracture of, 257 Ophtbalmop1egia externa and interna,1704 

osteoplnstic ref:ection of, 291, 627 Ophtbulmoscope, G87 
Omentum in hernia 1 789, 791 diagnosis of cntnract by, G81 

strangulnted 1 798 cerebral concussion by, 317 
management of, after herniotomy, morbid changes obsen·ed by, G90 et 

808 seq. 
protrusion of, in wound1ofabdomen, Opisthotonos, 520 

380 Opium in hospital gangrene1 404 
ruptureof1 37G inflammation, 61 

Omphalocclc. See liernia, umbilical. injuries of hetld, 316 
Onanism, 1003 spontaneous gangrene, ,!QO 

operations for, 1005 strangulated hernia, 80-t 
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Optic nerve. See Nerve. Ovariotomy-
neuritis, 692 normal, 872 

Opti~;~~Ni~r~~~~i!~~;;~s9~n, G92 ~~~f~~t7i11 
Orange-colored pus, 39 Overlapping 111 fractures, 221 

Orbi!'r:~~1~=~;: ~~; !?l 8:~;~~~~~~;1i:.~f8~t;11:t~f,e~S2u1 
cxt1rpallon o~ cont~nts of, 6D8 Oxalate of hme calculus, 882 
he~2~rrbnge into, 111 fractured skull, g~;;~:n fI; in npnren, 356 

in~uries of1 345 
1 

Orcbit1s, 900 pAi~ci~~r~~~~~~t~~~.~,5~17 ~~~~~~~:~i· le~~: ~~:~g{~~~S-
:~;::ri:~i~,t:~~S ro,, •as, ono ~:r~i:.:b;~:::~t~~::~~~f\ii~·:i;:; dto

2 

Organic stricture. See Stricture. inflammation, 44 
Orthopredic surgery, GJO spinal injuries, 332 
Os culcis. See Crtlcnneum. Painful mammary tumors, 781 
Oschcocele. See Ifornin, scrotal. ulcer of anus. See Fissure. 
Osseous tumor1 486 Palate, cleft, 760. See Staphylorraphy, 

8!!~i~~~i~~ ;~r~l11~ir~~biJy;~~5 di::~~e~~·~n~fciasty. 
crystalline lens, 680 syphilitic, 455, 4J9 

Osteitis, 579 hard, acquired perforation of, 7G3 
deformans, 570 fi~sure of, 760, 7Ci2 
scrofulous, 591 obturators for, 763 
in stumps, 107 wounds of, 348 
syphiliti c, 462 Palatinestertor, 75 
of vcrtebrre. See Spi no, a11toro-pos- Palmnr nbsccss, 520 

terior curvature of arch, hemorrhage from, 181, 188, 192 

8!~!~fdP~~!t1~·ii~n~~ ~~fhilis, 462 Pnn~~~~ia, s~~"~~~~;:~~f: 
cancer, 502 syphilitic, 461, 463 

Osteoma, 487, 500 Pancreas, operations on, 3i0,877 
Osteomnlacia, 5!10 Pancreatectomy, 877 
Osteo-myelitis1 580 Pannus1 668 

in stumps, 107 trachomatous, 667 
treatment of1 

582 Paper for dressing wounds, 66 
Osteo-plastic resection of olecranon, 291, Papilla, optic, diseases of, 692 

627 Papillary tumor, or pnpillomn, 488 
upper jaw, 727 J>apular ophthalmia, 665 

Osteo-porosis, 579 Papule, moist. See :Mucous patch. 
Osteotomy, subcutaneous, 279, 612, 614 Paquelin's cnutery, 85 
Osteotrite,585 forhemorrhoids,85!) 
Otorrhcca, 7001 712, 717 in tracheotomy, 359 
Otoscope

1 
714 Parncentesis nbdominis, 862 

g~~~g~g;~iI<rg~mo,,. ~~g~~~P6 
suppuration in, 880 Parafti_ne f~r fixed bandages, 83 
treatme~1t of, 8G5 . ep1~he li oma, 989 

Ovaries, extirpation of. See Ovariotomy. P11ralys1s of bl?-dder1 933 . 
both, with uterus, 872 of bowel, m strangulated hernia, 805 

~onorrhceal inflammation of, 438 general, a cause of fracture, 217 

i:~~!:n°~~f:t~d hernia, 808 ~!fl~~~~~~g~s, .i6
7 

Ova:i~~~~~:c8~~·ections of, .JGO ~;;cmr!~:i~~ies,-331 
chtmp for, 870 Parnph1m?s1s,. 984, 08!1 . 
disinfectant injections after, Sil C?mphcatmg cha.ncrotd! 446 
double, 872 Parasites, vegetable, tn auditory meatus, 
mantt.~ement of adhesions in, 869 709 
pedicle in, 869 Pnrenchymatous hemorrhage. See Ilem-
mortality after, 868 orrhage. 
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Parcnchymntous- Perincnl-
iriti,.;, ()7t) hernin, ~:?fl 
tis,.;ue, in inflammation, :3fJ lithotrity, 8!)!), !)15 

Parouychia, .i:!O section, 965. See Urcthrotomy, cx-
Parotid bubo, i J t ternal, without ~uide. 

~!~!d~,~~xu:;~i:~' 03r~~.J2 ~:~:~:~~~.i~~n~~Jl~~e1~!~:r:\~ion of, :JSB 
inflammation of, 741 male, wounds of, 388 

region, tumors of, 7J2 Periosteum, agency of, in repair of frnct-
Passivc motion in nnchylosis, 611 ures 2·J5 

Pnte~li~J£~;~:~~>~~: ~::o~~~~~Ep;:.~~;~~.,~~~?~~~:c~:ion, 
enlarged buNlof,.3:!2 621 
frnctures1,f1 :!fii Periostitii:,:>i7 
necro•isof,;)HR ofma,.;toidprocess,719 

Pathfinder for nrcthralstllctme1 !)JR in stumps, 107 
Pectoral muscle, 1tb1>CC"" Ocncath, l/i..J syphilitic, 4()2 
}>~J~le, management of, in on1riotomy 1 ~:;:~~~~~bltf;:°4l'i 

~:l~:~, °di~f~~~~t;1~~1°1~·;cJi~~~~:~; of, ~-rn, 282 ~~;;~~~;;i';,0/esions of1 in pyromia, 419 

t)~~~~~~,~~ ~i.i\~otomy, !IO~J Peri;:~W;,e ~;;.~~~)~latous. See Brysipe-
obliquity of, in hip disease, G037 G04 las. 

;:)~~~ls~;~;:~ature, ()43 f~0~r~~~~1,~:~dat:;1n~a, 799, 809 
Penilefbtuln,!J72 trnumatic,377 
Peni.~, amputation of, 98R Pcritypblitic abscess, 879 

congenital a<lhe~ion of, to ~croturn, Permanent stricture. See 1'tricture. 
!IHI Per1mmganate of potas~ium, in hospital 

contusion of, 38() gangrene, 403 
ditfme influmrnation of, !18-5 Permeable i;tricture 1 D.:>6, fK>9. See :::itrict-
di~locati1rn of, :J!-!G ure. 
distMtion of, in gonorrhcca. See Pcrnio or chilblain, 30!1 

l:hordee. Peronenl artery. See Artery. 
fi!ltula in, 972 Pes11nries, medicated, in gonorrbcca., 439 
gnngr~ne of, !18!i Phagednma, sloughing. See Gangrene, 
herpct1c and nphthous ulcers of, 98,) hospital. 
incl~rvation of, 981 Phagedenic chancre, 4~1 
mnhgnant disei\~e of, !187 chancroid, 443 

11.~~~~~X.~fr~~~~~o:,;:~;kl) ~~~~~;~:;,'~~J~r!i;fg~;~tum, SH 
tumors of1 087, D88 Pbnryngotome, 706 

;~¥1{ii~::• of. See Cbnnc.oid, ::::~m~;~~i;i~,~~1~iffi,'~~{ 
Pemossion for diagnosis of bone tumors, I diseases of, rno 

~=£~;~;!~~.~;,;::1~:~ ~:L,, 719 Phi•!:~:ri~~~:~ !n~J34R, 3G2 

~:;t~!iilr~:.;§~:~·;;;~~:i::
1

or chest, 3u6 Phjl~1~~=:i~i:~:~g~r1~:;ii~ 
gonorrhccnl,4H Phlebitis, 584 

Peri~Ei::~•:::::•fiy;ng the, m ~~:~~~1~:i~~ifaL~~t: py~mia, H; 
Perinea] absces~, •HG Pb1cgmonous abscess. See Abscess. 

~:;u~~,2~~2 ~~·}i~i~~n:lio~~e~~rysipelas. • 
after lithotomy 1 910 ulcer. See Ulcer. 
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::~~::::~~~ ~t:li,~~)'.1'~,:~;: ~:~~ ~~;;t~~~:i~:~~'.~~~;',:~~g,emwhage, 181 
Pbo::.plrn.tic calculus, fi~3 strnngulntecl hernia, 804 

i~f ~~~~l~i~~,.~ ~~~0~;~!:.;:. ""' 
nntiscptic 1 L~d Pregnancy, extra-uterine, 873 

p1.,;~;;'.i)~i~:rff:.~a::::: ::
5 

I ~;:i~~Fiti[;,f;;~~I·f~~f~' operntion, 69 
. in spinal atfoctfons, 640, 662 elo~~ation of. Sr.e Phirnosis. 

Pins tic lym1ih, 37 excision of, m~:3 
operations forburn!I, aOG gangrene of1 ,UQ, fl85 

on cornea, fi71 hcrpetic ulcerution of, 441 
eyelids, 701 et seq. hypertrophy of, !Jt-lfi 
lip!>. See Chcilo11lnsty 1 and inflammation nf. See l3alnniti.s. 

Harelip. Pre-rectal lithotomy, !H4 

~~l,~te. Sr~'i~h~~~~~~,::~;raphy 1 ~~:::i~~~~~;e~U{'ll 
and Uranoplast_r. Pressure in aneurism. See Aneurism, 

perineum, :1ss treatment of, by compression. 
rectum, 8.J7, 8.J~ in cuncer1 50.) 

for ulcers, 3!17 carbunclc,401) 
on urethra, !172 et Sf''J. elastic, in irreducible hernia, 7!)Cl 

~/:~~~~ ~::,~::~~~i~;Kl~~~::: 41!1 in :~:i~:i~::iL\i~t'nl;ons, 277 

Pleu~~~~~~:,~f.inj~~~. ~1~\~s~:~l;;'~~~~i· Prevcn~~~:~~.'e!~!cnt of calculus, 885 
]>Jeurosthotonos, 520 I cleft pnllltc 1 7GO 
Plexiform ncuroma, 525 harelip 1 ;:n 
Pliers 1 c~~;i 1~~~<~7b~ncla~cs, 83 

Priapism in i~~~~~~~3 ~i pcnis 1 3R6 

Plugging the nostnls 1 722 in vcsical calculus, 888 

Pne~;c~~ft/~;~P}~~t~';;;. 1n;1c1occlusion,100 Prin~:1i;;:l~~~~~t~\j~t;~}I~IO 
Pneumatocelcor pncnnioccle, 3Q7 1 :~71 syphilis, I,)() 

Pneu~3~;ia. from injuries of chest, 3661 unl.~~5~fi 1~vt~~~~\d~~;. See Adhe.~inn 1 and 

from wound~ of throat, :i50 Probang for fl'~ophn~ui: 1 3(i3 
Pncumothorax, :{1;7

1 
!370 Probe, chemical, Ifi5 

~~f~~~~1~~::~~1~:~~~~~c~~~::~,:·:;~~my, 
8

~
9 

~l~e~~;l:~~~\~!rbcrntingl 1n~ 
Polypus 1 4HO ~~xible, ~n:;, .is.j 

ofblnddf'r 1 tl:lO JOmtc<l 1 ·>H4 

f~i~~:}~~~~~~I i3l ~:f;:~!:;~~~~l~;;·:rn:) 
~;:.~~;;~~;)"S•~~al, 726 et seq. Pcoh~~~~;'.~£'.i;; 

urethr11.
1 

970 Procidentia uteri, 101:) 

uter\11~r~l0c!: fibrous, 
1011 

PrJ!~1;.da tlrtery. See Artery, femoral, 

Polysco~l~gig~l\ JOJO ~~~f;;~~~~~~ ~i5~~~~~~~~n~~1;\t~~ 510 

POJJliteal :1rtcry. Sec Artery. Prolabrnm, r_e:;toratinn of, n4 

i:~~~~~:i~~e~~~ti;;:1aSJ:? Prol~rs11:1~.; .~~·eiil~;:c:;~~;1rsus of rectum 
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Pro1apsus- Pulsating-
of rectum, 8!)fl tumors, 4.00 

operntion!!I for, 861 in bone, 594 
from vesical calculus, 8 8 Pulsation of nneuri~m, 540 

tongue,H5 recurrent, :)i)IJ 
urethra, 952 Pulse, venous, in chloroform nnrestbesia 1 
vagina, 1010 76 

Proliferation of cells, !'li Puncta lacrymalia, eversion or oblitera-
Proliferous cysts, 476,4i7 tion of, i05 

of breast, 780 Puncturation, 87, 413 
Prone position in affections of spine, 341, Puncture of bladder. See Bladder. 

G62 intestine, 377, 80.J., 809, 835 
and postural respiration, 357 Punctured wounds. See 'Vounds. 

Properitoneal hernia, 815, 825 Pupil 1 artificial 1 operations for,G78 et seq. 
Prostate, absccssof,936 ?O~tr_a.ct.ionand dilatation of, 077 

atropbyof,9-14 m lnJlm~sof head, 311, 316 
bruising of, in lithotomy 1 912 . spine 1 3~4 
calculi of, 91!), 945 Purgatives 111 her nia, 796, 804 
cancerof,944 inflammation, 61 
cysts of, 945 Purulentconjunctivitisorophthalmia,665 
divis io~ 1 ;f, in bilateral lithotomy, ~~~!~~i~~-- } See Pyromin. 

lateral lithotomy, 906, 908, 909 pericarditis, 374 
hemorrhage from, 9:32 Pus, 38 
hypertrophy o_f, 937 absorption of, in abscesses, 391 

complicating lithotomy, 909 pyromia, 417 
lithotr1t.y, 901 characters of, in caries, 584 

incontinence of urine from, 935, cold abscesses, 39:1 
939 corpuscles, origin of, 39 

retention of urine from,938,942 varieties of, 39 
inflammation of. See Prostatitis. Pustu lar opbthalmia, 665 
injuries of, 387 Pustule, malignant,407 
lesions of, in pyromia, 419 Putrid infection. See Pyremia. 
puncture of blii.dder through, 942 Puzzle, Indian, for dislocat ions, 292 
tubercleof, 9.J5 Pyremia, 415 
tumors of, 937 analogy of, with gonorrhreal rheuma-

in lithotomy, 910 tism and urethral fever, 422, 
Prostaticcalculi,919,945 441,958 

catheters, 9.JOetseq. with tubercle, 426 
P rostntitis,936,937 arter ial,418 
Prostatorrhrea, 937 causes of, 420 
Prostration wi th exc itement, 136 contagiousness of

1 
421 

P rovisional callus, 226 diagnosis of, 422 
tourniquet. See Tourniquet. frequency of, in th igh amputations,109 

Pruritusof anus, 862 idiopathic oressential,421 
Pseudo-calcu li, 884 . materies_morbiof,421 
Pseudo-paralys is, syphilitic, 463 metastatic abscesses in, 418 

~:~:~a:i~s~~s~~~J~nctiva, 668 ~a~b~\~;;1 ~~~n;f6 of, 
419 

tongue, 74-1 prognosis of, 4:22 
Psychrophor, 937 symptoms of, 4:H 

~~~~r::1~~c:~:on or dia>tasis of, 246, 282 ::;;J~•~i:~o!; ;z;rophylaclic against, 
dislocation of femur on, 207 Pyremic patches, 419 
fracture of, 246 Pyarthrosis, 578, 097 
punctu re of bladder above, 944 Pylorus, resectio n of, 8i7 

Pudenda. See Genital organs, female. Pyocyanine, 39 
Pudenda! hernia, 829 I Pyogenic diathesis of fev er. See Pyremi&. 
]>udic artery. .S'ee Arle ry. Pyonephrosis, 8i9 
P~J~:~9~ompound, in dislocations, 277, Pyrexia, paralytic, 33.J. 

Pulpefaction of parts, 150 Q UADRUPLE amputatio n, 103 
Pulpy degeneration of synovial meru- ligature for nm"us, 540 

brnn.e, 598 Qu illed suture, 14G 
Pulsating bronchocelo, 7.JO Quinia in shock, 67, 137 
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RA~~~e~~s~:~~l~:i~~l~f:S!~~neurism Rect~~~ds of, 385 
by anac:tomoi;;is. in lithotomY, 912 

Rachi tis. See RickeLi;;. Recurrent bandage, ~81 
ndultorum. See Osteomalncia. fibroid, 490 

Ruck for fro.cturesof lower extremity, 272 stricture. See Contractile stricture. 
nadial artery. See Artery. tumors, 47JJ, 490 
H11.d~atini.:- incii.:ions in ulcCrs, 30G Red corpuscles in inflammation, 36 
lfad1cal cure of berniu, 792 Redness in inflammation, 42 

~:=~r~a1~·~;n()ble for, 7U4 ~:~~~~~~~ ~~r3ii~~!l~~~ 0~1e2~~\. 
ingu_inal, 819 spinal, 340 
umb1lical,812 fractures,227 
ventral, 811 compound, 234 

hydrocele, 9fJ-I. impacted and partial, 237 

Rndi::~i~i~~~;:~i~~~:iR9 hcrn;~;,~f;,u,;~~~:'.·s~J See Taxis. 
fractures of, 25D prolnpsusof rectum, 8GO 

Railway sp ine, 335 Reef-knot, flS 
Rnmoneu_r, 303 Reflex paralysis, 210 
Ranuln, 146 Refraction, 694 

.acute1 744, 747 Relaxation of membrana tympani, 712 
Rapid breathing, nnnlge~ia from, 75 Renal calculus, 884 

lithotrity with evacuation, 8!.16 nephrotomy for, 873 

~;i~~~:~~:o~~~;io~E~:-r"~3r., m Rcp•~:;~;1::.:~JC:.'~2;r, in spinal in-
Ready metbod 1 Marsha\\ Hall 's, 3.37 of fractures 1 225 
Reclination of cataract, G8 l wounds, 140etseq. 
Rectal ovariotomy, 871 in arteries, 178 
Rectangular flap amputntion, 102 nerves, 208 

staff, 008, !.115, 91G tendons, 210, 050 
Rectilinearecraseur,858 veins, 172 
Rectocele, 1010 Resection. See Excision. 
Recto-labial fistula, 848 osteo-plnstic, of olecranon, 291, G27 
Recto-urethral fistula, 847, 074 upper jaw, 727 
Recto-vaginid fistula, 847 of sciatic nerve, 481 
Recto-vesical fistula, 847, 074 spine. See Trephining. 

lithotomy, 916 stornnch,877 
Rectotomy, li near, 385, 844, 845 tendo Achillis, 653 
Rectum , abscessnear,840 Jtesection-sound, 622 

boogies for, 844 Residual abscess. See Abscess. 
cancer of, 845 Resolution, 52 
encysted, 8G2 Respiration, artificial, 356 
excision of, 844 . 8-IG prone and postural, 357 
exploration of, by hand, 843 Rest, in concussion of brain, 315 

~;;~\~n o~~~f~ in
1 
3~5 ~~i~~m:1tr~~~~~~~ 212, 213 1 214, 597 ~ 

hemorrhage from, 851 601 
imperforate, 840 spinnl affect.ions, ~41, 662 . 
occlusion of, 840 Resultsofoperat1ons,c1rcumstnnces wh ich 
polypus of, 84G infl.uonce1 G3 et seq. 
pouches of, inflamed, 861 Retention cysts, '174 
prolapsus of, 859. See Prolnpsus. of urine, 933. See Urine. 
puncture of bladder through, 043 in gonorrhrea1 43(i 
speculum for, 848 ~fter. litl11:>t~ity.1 899 
stricture of, 8.J2 . rn sprn~l lnJUr1e~, 333 

malignant, 845 Retrna, concu!'s1on of, 34,, 
phantom, 84.& diseases of, G91 
simple or fibrou3 1 8-12 .t~~lOrs of, 692 
wartv, 84:) Retin1t1s, 6!11 

~!g~iii~~i~~11:~~o;'~, 0iGo4r)!) Retr~~fi~i~i~i~,a·!~{ded arte.ries, 17fl 
tumors of 84G musclcsafterarnputnt1on, lOG 
ulcers of, 

1
852 nipple, in cancer, 4!'1.'), 7fi:l 
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Hetractor, m~ ~acculated anrurism, :JJ5 
grooved, for excisions, 0:?:2 bhi.dder 1 n:m 

Retro-peritoneal snppurn.tion, :ns ce~oplmgu<1, iii/ 
Rctro-pht1l·yngeal ab5ce.;~, iG6 f-'acro-iliac di~ea~e, liOH 
Hever.;ed !<piral baiulage, 81 Sacrum, fracture uf, :!-li 
Re\•uJ ... ion, ~-t. See Counter-irritation. f'alivary fis.tuh1 1 :JI>{, /;}:2 
Rhagades, no, 8jl Sali\' alion, mercurial, -JG!! 

:i;~l~:::;~~~:::~h~::. A~::,;~:.llO'- ~;j!~2Ef~(::::~::~~·:~'.~'.:.: ~~~j 
m:::~~rii~~~t~~:or epi-;taxis, 7:2:2 Sarc~~=~r~.fll~~IO 
Hbinopla~ty, i:28 malignant, 1001 
Rhinorrhrea, i~3 simple, ~lUfJ 
;Rhinoscopy, 723 syphilitic, 400, 1000 
Ribbon, lead, 117 tuberculous, !l!J!l 

nibsdi~\1~~~~f~,;;1~~~ 21~i3ket~ 1 ,1:30 Sarc~~\~\'.e!~~. 781 
excision of, G::l.), HHO sero-cystic, 47G, 780 
fracture or, 2.14 of testis, 1001 
necrosis of, 088 Har!;aparilla in infiammntion, Gl 

1Hckets1 42!1 Haw, amputating, 96 
in bone, 000 Butcher'~, 1:?2, 12t), !J:?I 
predi<=ro.singto fracture, 2li chain, (i21 

mfi~d~;; ~~~~~,~~b~~n~~~~11ra'.'11:2!;i6 712 Sayr~e6·i';·a~::a"e, 1305 et seq. 
strang·ultltion by, 110, t1~5 spinal affcctioni;1, 61:), lifj2, 6G3 

Ring-forceps for piles, 851i Scabbing, healing by, 143 
lHsus i;1ardonicus, 5-30 Scalds. See Burns. 
Rodent ulcer, 5J.J Scalp, aneurism by anastomosis or, ;)38 
Roller bandages, 80 contusionsof,310 

~~f:ti~~11i~a,:~~~~~~~~~1c~~~~~:~l ~~;~.?t9u7re ~~·:~~e!~~ if 1 m 
ofspine,6·12,044 tumorsof,Q.H 

ltotatory displacement in fracturc.s,222 sebaceou~, 47i 
RuLefocients, RI wounds of, 311 
Run-around. See Onychia. Hcalpel 1 96 

~i~~~~i'r!:·pl~~!t~~:~ji~L ~~:~~~f~~ d~~l~~~t~~s~o~~.t1~~ of, 302 
ofabdominilimus<'les,:n.:i exeisionof1 (l::l3,0:.!4 

aneurism, 55:!, ;i(l7 fracture of, ~n2 
nrtcries, 17i), :170 Scarification, 8U 

m~~~~~g~~:1'.~~~ ~~~~id:·~'.~~ ;~::~.~~{-'.~~:?i.\:.~mnoat;un 
h~~;~;~,;;g·:·3~'i;

6 

8.r.~1!~::;;~,:~~·~.~r~~~~'Y· 
:~~s1,e:':\~ld tendom, :H0

1 530 
ne~;;• resection of, in elephantiasi3 1 

u·~o.phagm:, :Jtil pain in cancer, ;i0r, 
perrneum, 3XH Scirrhous cancer. See :-lcirrhus. 
peritoneum, :Jjl) Scirrhus, 404 
sphincter ani, K5:?, fi.)!J acute, 4!J8, 7~2 

stoma~~t~~~i lOl l ~r~rc~~~: ~i~· iR
2 

stricture of urethn1 1 !)fj l cachexi1l in, EJlj 

~;~i~~.~~~~1J1 oGn ~~I'~~~:-W~~.7~gR, 782 
uterus, 873 infiltration of, ·Hl4 
venacu.va,37fj Jurdaceous,49.)

1
7R2 

microscopic appel\rancesof,407 
morbidanatomyof,40G 
naturalbistoryof,·IO·J 
treatrnentof. SeeCnncer1treatmentof. 
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Scirrhus- Section of \'Cin .. for-

Scj .. ,~,~~r::~~~ll~fi;~~5 Sedative:~\~i\1;t~}:1mntion 1 60 

Hc\c[~,~1 ~~lt'.~·~~ ~~t~~~~:a~~~na. 8ediments from urine, 881 

~~:~;~'.li~r~nb~,~~: ~)~ I :::~·:~~;1;:~~~£~~~i~~:E~i~;~'.-:\£" 
Sdcrotic,stnphylomaof,G7:? :::leminnlcy;.ts, 476, 99•j 

tumors of, ()7;) emi~"ion~, IOO:J 
Sclcrotitis, Qi-! \'Csicle, hydrocele of, 906 
Hclerotomy, tinl Senile gangrene, 399 
Scoop, lithotomy, 904,_907 amputntion for, 91 
Screw extractor, 16,J Sensory. paraly!!is in spinal injuries, 3;~~ 
8crofuln or scrofulo::.is, 4:?G Sepnrat10111 Hue of, 49 

in bone, 427, MH ~epthxmia and scpticromia. Sre Pya.-min. 
joints, 427 8eptum of nose, diseu!le;; of, 7:?8 
lymphatic gland:i, 428 Sequestnl, classifict\tion of, 161i 
mucous membrnnes1 4:1i exlt'uction of, 588 

operation!'I in, .J:lO in fractures, compound, :1!34 
ini;krn,4:1i guni;hot, lt.W 
treatment. of, 42fi in necro~is 1 587 

Scrofulous diathesis 1 427 syphilitic, -JQ2 
osteitb, 501 f;ero-cystic snrcomn 1 .JiU 1 7bO 
!'<arcoccle. SeeSnrcocele.tuberculou:<. Sero-pu!'<, !'19 
i:;yooviti<~, 598 Serous cy::;ts, 474 
tcmi>erament,427 iriti!'<, 676 
ulcer, .!27,428 membrnnes 1 erpipe1asof,410 

::;crotnl fistuhl 1 972 in pytemrn, 41\) 
hernia, 813 1 815 Scrpiginousclmncroid, 441 

diagnosis of: 810 Serre-finel'l,:HR 
Scrotum, contusions of, 387 for hemorrhnge after lithotomy, 91 l 

diffuse inflammntion of, 985 urinary \'aginal fistula~, 97,) 
epitheliomaof,988 .Serum,artilicial,86R 
erysipelas of, 4U effusion of, in lung wounds, 3Gf!, 371 
excision of, 986 of hernial sac, 7~9, 798 

for varicocele, 997 Seton, 8.J 
fissure or cleft of, 981 in cold nb~ce!"s, 393 

~;~~~~:O~~~ ~~~lephnntins i s of, 986 fistu~~' :r~~i;t, i79 

8cul~~l~~~tn~~,a~~7of, 82 oakum1.>er~~~aJa~~;m. 
Sen ling gunshot wounds of chest, 368 in staphyloma, 673 
Searcher for \ithotomy, 90 1 ununited fracture, 2.JO 

~~:~d0::1!~~;~~', ~17:ion by, J4:l ~:~t.i~o~1;c~}1 rcf;ie~~~ining, in _cleft scro-
~ccondnry nbscesc:es. See Pyreinin tum, !Jl:ll 

adhesion, 143 Shell wounds, lfJO 
amputation, 110 Shock, 133 
aneuri~m 1 551.i amputation during, 137 
cataract, 686 in burns, :30:} 
deposits of enceplrnloid, 499 causes of, 13.J 

cpi thelioma, 507 death from, !.ill, 136 
scirrhus

1 
496 effect of nnmsthctics 011, 1:38 

fe\'er, 51 in gunshot wounds, 162 
hemorrhage. See Hemorrhage. injuries of abdomen, 370 

Secr!fi~~i~~,i~~!·m~!~i~~;~~111i~j5 rc~~t~!n '~~:~~;·3~
67 

Section of bone in amputation, 100 secondnr3 or ins1d10uc:, Cl7, 138 

;t~::::'.:i~2~:,'.:":.:~ 533 1!~~JE~~~~Jr'~!;'.f!61~:
8 

pe~!~~~}'. 965. See lJrethrotomy 1 ex- ~~~~i~~~~hl;~at5~;:~l~~~pli~~ 
of tendons. See Tenotomy. Shortening in fracture, 221 

\'ein~~~[c~~~~c~i~i;g 53Cl or t1~i;0~~·e~~~·v!~t117 
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Shot, round, wounds by, lGO Solvent treatment. of calculus, 8851 892 
small, wounds by, 159 Sonde a danl, 917 

Shoulder, amputation above, 119 Soot cancer, 988 
at, 117 Sound, Bellocq's, 722 

anchylosis of, 615 for bla<lder, 888, 891 
contractionof,IH5 resection,622 
diseases nnd injuries of. See under urethral, 947 

Joints. uterine, 861 
dislocations of, 284 et seq. Sounding for calculus, 888 
excision of, 167,025 in women,891 

Shoulder girdle, 250 Spanish windlass, 95 
Sigmoid catheter, Sil Spasm of bladder, 935 
Silica in calculi, 884 of intestines, 830 
Silicate of potassium bandage, 83 muscles after amputation, 106 
Silver-fork deformity in fractured radius, in dislocation, 276 

2J9, 260 fracture, 223, 229 
Silvester, artificial respirntion , 356 sp innl injuries, 332 
Sinus, 3!)4 tetanus, 530 

frontal, affections of, i08, i31 of cesophagus, 767 
Siphon aspirator, !)Q sphincter nni, 852 

Skeyt,r~~~~·n~~~et, 95 uret~:~~: 1~~13 lOll 
Skin, diseases of, 511 Spasmodic retention of urioe1 034 

malignnnt,517 stricture. Seet)pasm. 
syphilitic, 451, 4,)8, 463 Speculum 1 aural, 70!), i18 

in pyremin, 420 nasal, 723 
scrofula in, 427 rectal, 848 

Skull, contusions of, 320 vaginal, 97fi, 976, 100!) 
extrnva.,ation within, 313, 3181 324 Spermatic cord. See Cord. 
fracture of, 320 Spermatocele,!)!)5 

at bn~e, 321 Spermatorrbrea, 1003 
hernia cerebri in, 323 Sphacelus, 48. See Gangrene, )Iortifica. 
trephining for, 324 tion, and Sloughing. 

fungus of, 654 Sphincter ani 1 rnpture of, 852, 856, 858 
inflammation witbin,318 spnsmof,852 
necrosis of, 588 vaginx, spa~m of, 1011 
in rickets, 429 Spica. bandage, 81 

:~f,~i'i1i~it~od~s:~~~~ 1~r;~i2 326 ~~:~~r b~~i~~.1 g~7 
trephinmg the, :324 et seq. false, 658 
tumorsof,G54 ventosn, 503 

Sliding tubes for stricture1 9Gl Spinal absce"s, 659, 661, GG3 
Sling for fractures of upper extremity, 261 canal ands. column. .'ii'ee "'Vertebral 
Slough, 40, 49 cord, compression of, 330, 342 

separation of, 49 concussion of, 329 

Slou~;i~~r:: 1~nt:ri'~:~~2 502 et seq. stntef~~~a;;e~i:~~;)~~~~~~~.3lJ5 
cancer, 495, 499 in hydrophobia, 157 
hernial sac, 7tl9, 809 inflammation of, 330 

phagcdxna. See Gangrene, hospital injuries of, 329 
in ;;pinal injuries, 335 laceration of, 330 
ulcer, 3!15 progressive disorganization of, 

Snake·bite,. 1 15.3 330 
Snare for aural polypi, 710 syphilitic affections of, 400 

laryngeal growths, i73 wounds of, 331 
Snellen's forceps, 701 membrane;;, inflammation and lacern-
Snow.blindness, 694 lion of, 330 
Soft cancer. See Encephaloid. Spiae, ancbylosis of, 664 

Soft:~~~11~c~~· bo~e:. C~:~O~~~omnlacia. ca~~e:e~f. See Antcro·posterior curva· 

br0:in in head injuries, 315, 318 concussion of. See Spinal cord. 
in rnflamm11tion,45 curvature of, antero.posterior,658 

Sola~~15f~~:.1 c~o~~~s~f~n of, 370 la~~:~.1 642. See lateral curvn.· 
Soluble glass, 83 in rickets. 430 
Solution of cataract, 085 diseases of, 657 
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Spine- Starched bandage, 83 
dislocations and fractures of, 337. See Steam, death from inhaling, 305 
. :Ve.rtebrre. Steaming in inflammation, 56 
IDJUr1es of, 329 Steatoma. See Tumor, fatty. 

cerebral complications of, 335 Stercoraceous ab~cess, 879 
color of blood in, 172 vomiting in intestinal obstruction,832 
trephining for, 342 et seq. strangulated hernia, 799 

necrosis of, 603 Sterility in male, 1005 
Po~t's disease of. See Antero-poste- from undescended testes, 989 

r1or curvature. Sterno-cleido-mastoid muscle, congenital 
railway, 335 tumor of, 210, 462, 743 
sprains of, 336 division of, 641 
trephining the, 342 et seq. Sternum, dislocation or diastasis of, 246, 

Spiral bandage, 80 282 
spring for extension, 601 fracture of, 245 

Splay-foot. See Talipes valgus. trephining the, 240, 360 
Spleen, a~sccss in, 878 Stertorous breathing from anrosthetics, 75 

excision of1 3791 876 in compression of brain, 3Hl 
lesions of, in pyrcmia, 419 Stethoscope in diagnosis of fracture, 223 
rupture of, 376 Still icidium lacrymurum, 705 

Splenectomy. See 8pleen, excision of. Stimulants in infiammation 1 54, 58 
Splicing tendo Achi llis, 653 Stings of insects, 155 
Splints, 228 Stirrup, adhesive plnster, for extension, 264 

Dond's, 260 Stomach, foreign bodies in, 383 
bracketedi 206, 036 hernia of, 791 
Carr's, 260 opening the. See Gastrostomy and 
Dupuytren's, 272, 302 Gastrotomy. 
for excision of knee, G36 resection of, 877 
Gordon's, 200 rupture of, 3iG 
interdental, :?-13 wounds of, 380 
suspension, 2661 271 Stomach-tube, introduction of, 772 
for vesico-,,aginnl fistula, !Ji8 Stomatitis, gangrenous, 400 

Splinters. See Sequestra. syphilitic, 463 
Splitting vcsicnl calcu li , !)00 Stone in bladder or kidney. See Calculus. 
Sponge-graftin~, 143 fit of, 884 
Spongy iritis, li7G Storing electricity, 85 
Spontaneous cure of uneurism, 552 Strabismometcr1 698 

dislocation, 273, 280 Strabismus, 608 
gangrene, 309 Strangulated hern ia, 700. See llernia. 

~~:~\;;~=~~. ~~i Stra~f.~~!~~1~~~~0!)G4 
rupture of stomacb,376 cpithelioma,500 

Spoons fdr cataract, 684-1 685 hemorrhoids, 85J1 858 
Spoon-saw, 1011, 1012 internal, 830 
Sprains, 212 dia~n<;>sis of, 832 _ 

of muscles, 210 stat1st1cs of, 831, 83;1 
vertebra l column, 336 in strangulated hernia, SOJ 

Sprain-frncturei :.?12 treatmentof,83·1 
Spurious cataract, ~80 of me".us, 540 _ 
Squint. See 8trab1smus. penis, 140, !18-1, OB·> 

Staff for!;~~;;:~%,'~~; et seq. by 1;r~~P;~\5i,0J8~ectum 1 860 

hollow 908 of staphylomai 67.J 
rectangular, 008, 915, 916 by tight bandaging, :BO 
straight, 908 Strangury1 928 

Stam8~:f~sg ~rt~i~~~~:r;fo~~!~t:,r~~'.t ~6~ Strn!~i~~n~~;~~:~s~:~rn 
~~~)~s, nncbylosis of, to fenestra ovalis, testi{o~geQpididymitis, 438 

Staphylomn, G72 ulcers, 3!:17 . . , 
ciliary 672 074 Stricker, theoryofmflammat1on, 37 1 381 40 

of f~i~,;~~2 /372, 673 Stric;~~~{:s~f~~,9~~li 832 

staphy 1~c~f~~:;~·1~12 :~t~~;S.:2 350
' 

767 
. .. _ 

Stapbylorraphy, 760 seat of, rn strangulated hernia, 1!:11 
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Slcic~~r~;~~~~L~}~'z:~i:n in, nr.R Stu::;bb!lb<\•;x~~.o;t;:,'.oln~;o~:ffk~)'~';'ne:e~,::,.~,.~(;J~l:~l ur pharyngot· 
clni:~ification of forms of, 956 
Cock\ operation for 1 967 lower jaw, 2fi2 

!ii~:~~~;·::.~. ~~Jg~~~e~"' 
false passages in, !IGO Suction opcrntion for cataract, 686 
in female, !170 trocar, 8!'1, 372 
forced cnthctcrizti.tion for, 965, Sugar-loaf stump, 106 

!l6!1 Super-laryngeal encysted tumor, 743 

l~~~~~~le~ ~!~11 ~~~~~~4f or, 962 ~~ ~f ~~~~~rf 1? r~!~~~~~s0~rmf~::~~~~ ,7~~8. 

~~~~f ~;~;:· ~~~!~;;::::~::~~~~ 
puncture of bladder for, 969 in bone, 5R1, 583 
recurrent. See Contractile. diffused, :rn.1 
retentionofurinefrom 1 957,968 in hemorrhoids,854 

rup~~r~1!d~c~~~ urethra in,909 ;~tj~i~~~in~~~;'Ji~,~:r~~ro~is. 
sp~~~10dic. See Urethra,spasm ~~~n0~~~~Z~~~~~'i.3~78 
Syme's operation for1 963 subperiosteal, d iffuse, 578 
symptoms of, 057 in stumps, 108 
syphilitic, 45!1 Suppuralive fever. See l )yremia. 
tapping urethrn for, \J07, 960 stage of inflammation, 38, 46 
traumatic, 9-)4 et seq. Supra-mammary inflammation, 777 
treatment of, !J,)!J et ~eq. Supra-pubic cystotomy for enlarged p ros· 
urethral fever followmg,958 late, 944 
urethrotomy for, extcrna!,witb lithotomy, 017, fl:21 

guide, 063 Surgeon, demeanor of, in operations, 71 

inte~i:~o~~2gu i cle,965,969 Surg~~'.;~i~~ations necessary for, 62 

Struma,42,) 
Strumous synov it is, 598 
Stumps,afl'ectionsof, 106 

dressing of, 103 
frncturcsin 1 2:32 
seconJary hemorrhage from, 195 
structureof,105 

Stye. S,eellordeolum. 
Stylet-pmce, JM 
Styptic colloid, 147 

cotton,710 
Styptics in hemorrhage, 182 
Sub-astrngaloid amputation, 121 
Subclavian urtcry. See Artery. 
Subclav inn dislocation, 28G 
Sub-conjunctival operation for strabis-

mus, 699 
Subcoracoid disloco.tion, 286 
Subcrus tnceous cicatrizntion, 143 
Subcutaneous division of urethral stric-

ture,!)64 
injection. See H ypoderm ic. 
ostcotomy, 279, Gl:t, 61..J. 
wounds, 1-10 

military. See Gunshot wounds. 
minor, BO 
orthopa.Xlic. 640 
plastic. See I>Jastic operations. 

Surgicnl fever ands. typhus. See'Pyrernia. 
kidney, !l:"i7 • 

Suspension for fractures, :27 1 
in spinal utre('tion~, 6J-), 662 

..luture1 71,0V,14-!etseq. 
in amputation, 9!1 

bone,239,241,615,635 
"button, !li8 
incatarnctoperation,683 
continued or glover's, 145 
G&ly's, a~n 
harelip, H5 
India-mbbcr1 1-!G 
interruptecl,145 
lace,9c:3 
Lembert's , 381 
mnte l'i1\ ls used for, 71 
quilled, 140 
fo r rudical cure of hernia1 793 
in strabismus, 699 
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:-iuture- Syphilis-
~~\~W;~~1a~JFoovc, 730 I mucous patches in, 45.), 4f'i9 

in wr:~~~:\t~~~}~~Jt, gunshot, ~1)8 of muscu~~j;:l~ldl~i~~~~~ C:~:s~~:s~S4~t2 
of int('~tinc, 3HJ no~~~r;;,u~r~l·stcm, 4,)7, .1fJO, JG,) 

r1cck 1 penetrating, 350 onychia in, 4-i!I, :">13 
nen'es, :.1()9, 5:?,j osteocopicpain in, .;1!32 
!'Calp, :n1 pnnuris in, -Uil, ·11i3 
!'Crotum, 3X7 primary, 1,)0 
tendon, 211 prognosis of, 465 

Swel~~:;~~-n i~.:cn~:~~~~i/~~~'. 31J, .J3 ~1~~~~~-~~llr:.1~~~ in, 41;:1 

~~:~~~~~fa~;~~1~~li~1?4nt ankle, 12:3 ~~c~~i~r~'j4~ 5JM~, JG3 
cheiloplusly, 78.3 solid vi~cera, 4(jQ 

~:~~~~~~l~~I~~ ~~~1ernin, 820 :~~~~~!~!· f!~~1, 159, !}.Jf! 

~;:~~~~i~~~i~ ~~~~~~:17~~;1~~: ':.'~cucosis, ~~':f{~il:1~~ ~~~~q 
Symphysis pubis, diastn,.is at, 24G tongue, 

43n, 4
-in, 

4
r,5 

Synchi<i;',",;'i~"'° of l>laddec tlnough, 944 ~',~1~~~~: if~~~;l,~~{id utcoine dio-
Synchronous amputation, 103 Sypbilodermata, 4,:;5 

~~:~:~1~~~'.nfi11t~?i~r, C.i2 ~~~~i~1i~~a:!~~31; 1 

po,;terior, 67.), fj80 lithotomy, t.104 
Synoslo~is, Gl 1 penis, 434 
Synovial cysts, 4i-) posterior nai:al 1 724 

Syn~~~~;;il;~~~ or strumous. See .Arthritis, Syri~~~~~~;~; ~1J 
gelatinous. 

Syphilides, 455 
Syphilis, 448 

alopech\ in, 4.-,(i, 4.)9 
of areolar tissue, 4GI 

arteries, 4GO 
bonetrnd periosteum, 4G2, 592 

bubo in, 'JiJ3, 460, 4(ii 
causesofi448 
chancrein,4Wetseq. 
chorenfrorn,4fj0 
confrontntionin 1 41J4 
congenital, 4U2 
cont11gion in, 418, 4-Hl 
course, or 1rntural history of, 449 
dementia from, 4GO 
diagnosis of, 463 
ofear,457 

eye, 4.jj 1 450 1 403, 676 
gummy tumors in, 41)1 
of hands ond feet, 458, 4Gl, 463, 465 
heredilary, 4621 -171 
history of, 448 
incubation of, 4J01 434 
inheritanceof,418 
inoculatiunin,4G-! 
iodide of potai:sium for, 4G9, 470 
ofintestines,-159 

lips,455,405 
lymphatic enlargement in, 456 
mercuryfor,4GGetseq. 
morbid anatomy of, 4-19 
ofmucousmembranes,455,459 

r-B1~~~!~~~b~~oplasty 1 720 
Talipes,640 

calcaneo-valgus, G53 
calcaneo-varus,G53 
calcnneus,653 
equino-vnlgus, GJ3 
equino-varns,651 
equinus,G:>O 
treatment of, without cutting ten

dons, 653 
v:tlgus, 653 
varus,651 

Tampon,trachcal,757 
Tanjorepill, 155 
Tapping. See Paracentcsis. 

hydroccle 1 !lf.13 
ovariancysts,866 

Tnrcancer,507 

Tars~~~~~~ilnj;~ g~1~1~~~1!i1~he, 702 

Tarsus, amputations through, 121, 124 
dislocations of, 302 
excisions of, 630 
fractures of, 27:2 

Tattooing the cornea, Gil 
syphilis transmitted by, 4-JO 

Taxis, 802 

67 

abdominal, 83!l 
ndjuvants to, 803 
forfemornlhernia,826 

incarcerated hernia, 70G 
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Taxis- Te~ti~-

for ~~1~l~~1t~lla~:J'~!:~1~i~~~ 802 c:.~I~c~cot~c~e'~1eeoo~·ff.,i~:lf,•,g!~~.,:•cloche~:~in, 81 G 
Tcnlc, nmputation 1 102, 104, 128 '" -

cheiloplnstic(lperntions, 307 .rnrcomu of, 1001 
suction operation for cataract, 686 <:trapping the, ·l:l!=l, nr10 

Teeth in hereditnry s~·pbili;: 1 463 swelled. See Epididymiti.~. 

i:~~ce~~~=~~~li!,u~~~~~9or, on result of ~~J~~\~;~i~t:~~~:i~~ 5!J~~j M;O 
operations,li4 tumorsof1 !IOOetse1. 

scrofulous, .J:?i undescended, fl~\) 
Temperature of 1ilisce~ses, 3!l0 wounds of, 387 

in epill."psy from crnnilll injury, 326 shock in, 135 
extreme, recovery from, 309, 334 Tetanus, .52fl 

in i::~~~:~~nt~~;ir!~cr, 50 ~,,:.·~s~cc~'~'•t,,.~,:,o,"nnf,,f5~-~9'293, !l33 
py::emi11, 4:.n 
shock, l!l!), 138 after operation for piles, 858 
spinal injuries, 33·1 pathology of, 530 

i:~~~:~~:~~i~;·~~O See.Artery. r,f.~~tpn>;nt~c~n~ssti~o~fi,:~l~3i_->' 335 
Tendinous lumor 1 ·Jfl3 •.. " 
TP-ndo A.chilli .. , division of, 650 Tbecre, inflammation of. See Tenosyno-

resection nml splicing of, 653 ,·itis. 
ruptureof,211 Thermalhammer,84 
sutu1eof1 211 Thigh 1 nmputnlions of, 12i 

Tendons, c~~~~ne~~~n of. See Orthopredic i~:~i~~~i~lio~~~~~~~~l~·, 143 
after amputation, 107 Tborncic \'iscera, ruptures of, !'104 

disenses of, 519 Thorax. See C:he~t. 

?~j~~ii~~ ~~: :li~e Tenotomy. i~~~l~t'.'~fs::~~~s::~; ~!~ 
luxation of, 211 syphilitic, 4,).j, 4.jfl, 4G9 

Ten;s~~~~~ii;:~, 2i& 650 injX~i:k 10!.11Jc~:.~~~;g:.~~ages, Larynx, 
Tenotomc, tHJ Thrombosis 1 174 
Tenotomyforclub.foot, 650etseq. arterial, 175,420. 

club.hand, 64_C conncct10nnf, w1lh pyromia, 417 
contracted joints, 040 et seq. of penis 1 985 
dislocation of nstrngalus, 302 Thrombus, 130, 140 

~f~1g;~1!~tal, 281 Thudicb~~;.:1:,~b~~fe~~~l ~~~~1:~J~~r, 347 
hip disen~c, 007 Thumb, nmpulntion of, 114 

r~1~i~l~¥i~;:,~·r~!l~~sp;ne, Gl5 Thy~i~f i~~~~~~~tJ:r;?i;fr~~:::inge~. 
wry-neck, 0-11 gland. See Glnnd. 

i:;~::,r~b:~~~~1I~~; ~~~ i~~~~~~:~,,l~{};ngotomy, i74 
absence of, nsn Tibia, dislocations of, 301 

i!~;~~~S~E~r;~~;: .. c.,,,.1;on. gw~~~;;~\,,'.JJ;~?,~:~;:,:: ::: 
herni::~ of, !HH Tibial artery. See Artery. 
bydat1d 1 1000 Tic donlourcnx, 5~(i 

l~,m~:~r~'.;";~;~:i:, 4~:· 
0

,.1i;i;,. ~l~1~~l'i'.:~;l~" il2, ; 20 

~~~F1:.~::;~~:a ~~d 1 ~~!1positions of, i~~~~~~f1,e~!~1~~~;1 ~~\~ii 
!)89 . hypertrophy of, 613 

ncurulgrn of, nm ingrowing, 51:3 
position of, in hyclrocele, 993, 995 ulcer, 512 
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Toes, amputation of1 120 Tracheotomy-

~i:~~n~~~;s ~~. ~3·t~ for ccdema of glotti~ 1 3.j2 

e
dxoc'',.,•,.lodnisoefn,'1•,. ,oof, ;)l.j in t~~:i~~~~~~~ larynx or tr.tchea, ~,)() 

~ Tracboma1 6613 
fracturesof1 2i3 Traction operation forcataract,G84 

Tongue, abscess of, 74J Transfusion of blood, 88, 1~0, 41.J 
:~re~~~~~0~.};:~rnstomosis of, 538 Tran;~;i~J~:~g; of bone, WJ 

cancer of, iJi bai~1 398 
cbancreof,40.j testis,989 
~~;~s :r7'7~~2 Tr;;;portation of patients with fracture, 

diseases of, iH Transversefracture 1 219 
syph iliti c, 4~G, 459, 465 obliteration of vagina, !)79 

epithelioma of, 74-7 Traumatic aneurism, t. arthritis1 etc. See 
excision of, 748 Aneurism,Arthritts,etc. 
foreign bodies in, 348 fever. See Fever, inflammatory. 
hypertrophy or prolapsus of, 74-) typhus. See Gangrene, hospital. 
ichthyos is of, 489, 74rJ Trephine, 327, 328 
malignant tumor of, 74i Trephining for abscess of bone1 583 
nre,·usof,542 cornea,696 
operations on, i·Wets"'l· in epilepsy, 320 
papilloma of1 489 ilium for psoas abscess, 663 
removalof,748 in injuriesofbead,324 
tumorsof,i4G mastoidprocess,719 
ulcers of, 7.J.J for osteo-myelitis, 582 
wounds of1 318 spine, 342 

Tongue and groo\•e suture, 730 sternum, 246, 36G 

i~~fc~ei-~i~~~!~1mation, 62 i~:~f~~~s~;~~tation 1 124 
Tonsillitis, 764 Tripoli for fixed bandngcs, 83 
Tonsillotome or tonsil guillotine, 765 Trismus, 529 
Tonsils, diseases of, 761 Trocar for hydroce1e, 993 

syphilitic , 45i'.>1 459 ovnriotomy, 869 
excision of, 76.J siphon, 866 
foreign bodies in, ~G2 suction, 89, 372 
hypertrophy of, 764 Trochanter, amputation through, 128 

Tooth wounds. See ·w ounds. caries of, 605 
Torsion, 183 Tromntopnen,3G7,370,37J 

compared with acupressure and lign- Truss for hernia, 791 
tion,192 fcmornl,826 

for hemorrhoids, 858 inguinal, 819 
Torticollis. See Wry-neck. irreducible, 7!:14 
Tour de maitre, 048 umbilical, 812 
'l'ourniquet, 90, 93 et seq. prolnpsus of rectum, 861 

abdominal, 131 varicocele, 908 
for dislocntions1 277, 298 Tube, eater~tomy, 838 . 

;rs~~f:i~:'!i,0/oo ~e~-~~ne~~:aD~S, ~~~.~ulslt:l~~~an. 

Troc;,::,~!:~i~:f~~~!f.2.r. 
3

, 2 Efr::.n~~oduction or, 112 

Tracheal cnnula or tube, 3.50 Tubercle or tuberculosis,_425 

Trac~e~ge~~\~~7 ~~a~ffld~;; ~;[Ytemrn, 426 

TracheotomJ, 3.58 bone,_591 

~~.~Ei:!J::wi~~R:E1:~~~;}~~::,'. 354 ;.~~~~r-:~t;.~f ~~~~~'.'~~~~~~~patch. 
glossitis, 744 . of breast, 181 

~:,m:~~~~lln:~;:: .. :,~ ;~;chcn, ~Jlif:'.~~~:~~~:5 
~tricture of cesophagus, 769 urethra, 9i0 
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Tubercular disease of foot, .")lJ 

Tub=~·J~\~~~i~:~~.0~~~1'.tl~::~ns in, .J:W 
;::nrcocele, 999 
ulcer of nnu;;, $52 

conjuncti,,a,6136 
tongue, i45 

Tubes of Galli, 209 
Tubulnraneuri;;m,iHJ 
Tumors,471 

adenoid,487 
amputation for, 93 
bony, .J8C 
cartilnginou11-, 484 
cnusesuf1 4n 
clnssificationof,4i2,4i3 
chondroid,-183 
cystic. See Cyst11-. 
dcsmoid, 483 
erectile,48g,1)38 
excisionof,510 
fo.tty, 478 
fibro-ctllcareous,48:! 
fibro-cartilaginou;::, .JF:4. 
fibro-cellular,.JSO 
fibro-cystic, 482 
fibro-muscular,J82 
fi.bro-nucleated,4!'12 
fibro-plastic,4n2 
fibrous or fibroid, 482 

malignant, t84, 503 
recurrent, 4{10 

floating, 490 
glandular, 487 
lympboid 1 4S8 
ma_lignant, 473, 494. See Cancer and 

Epitheliomn. 
mixed,484 
mucous,482 
musculnr1 483 
mycloid 1 •Hll 
neuralgic1 480 
non-mnlignunt,473 
osseous,4R6 
painfulsubcutaneous1 489 1 525 
papillary1 488 
phantom, 490 
pulsating, 400 
recurrent, 473, 400 
sebaceous. SeeCysts. 
semi-malignant, 473, 400 
tendinous,483 
vascular, 488, 538 
''illous. See Papillary 

Tumors of nntrum, 752 
auditory mealus, 711 
auricle, 708 
bladder, 930 
bone, 5!12 
breast, 770. See Breast. 
bursre, 523 
cheeks, 732 
choroid, G9l 
cicatrices, 514 
epiglottis, 7•J8 
eyelids, 705 

Tumorsof-
gum~. 7;>l) 
inte,otine,F1:;2 
jaw, lower

1 
;.-,j 

upper,i.'):} 
la.bin majora, IUOR 

lary~;~;l:r~!ryngenl cncy~led, i 1:~ 
lipc:,i33 
malnrbone, 7;'.)3 
mouth, i-W 
musclc,510 
neck 1 7-13 
nerves. SeeNeuroma. 
nostrils,7°27 
opticnerve,G03 
orbit,707 
ovary, 863. See Ovarian tumors. 

~=~~~d ~~!ion, 742 
penis, 087, !)$8 
pharynx 1 iGH 
prostate, !HO, 937 
rectum,84G 
rctina,692 
scalp,G;)-t 
sclerotic,Gi5 
scrotum,9SG,988 
~kin, 511 et seq. 
skull, 6'>-1 
spermaticcord, 1001 
sterno-mastoid, congenital, 210, 451, 

H3 
submaxillary gland, 713 
testis. Seet:5arcocele, and Testis. 
thyroid gland, 740 
tongue, 746 
urethra, 970 
uterus, 1011. See Uterus. 
vagina, 1010 

Tunicaalbugincu, punctllreof, 437 1 990 
vaginalis,excision of, 095 

hrema.toceleof,OOH 
hydrocele of. See Hydrocele. 

Tuning-fork in aural surgery, 7Hi 
Tunnelling the prostrat.e, !J.J2 
Turpentine, Chinn, in cancer1 ,)()4_ 

oil of, in hospital gangrene, 403 
syphilitic iritis, 470 

Twisted suture, 145 
Twisting <.if vertebrre in later:\l curvature 

of spine,642,GH 
Tympanum, diseases of cavity of, 716 

inflamed mucous membrane of, 716 
inflationof,713 
medullary cnncer of, 720 
membrane of. See ::Vernbrann. tym

pani. 
syphilitic inflammation of, 457 

membranous bands in, 718 
mucus in, 717 
paralysis of muscles of, 720 
rigidity of mucous lining of, 718 

Typhus, surgical. See l>yremia 
traumatic. See Gangrene, hospital. 



ULCETL\TIOS, -tft. -t(i 
Arrc~t 01'1 I 7 

of hone. See Cnrics. 
cnrtiln~e, ;')!'!) 

~~;~·~~::~~~~~id~~~~:~~f '44~:'. 
Ulcers,:::9;; 

amputation for,3flR 
of nous, painful 1 851 
athero111ntot1", ,;.J--t 
cnncerou~, 49.; 
of cheek~, 7!J~ 
cicatrizntionof,4R 
cln~sif\cntion of, 395 
of corncn 1 670 

duodenum, in burnc:, 304. 
eczemntous, :H)7 
epitheliomatous, ;;07 

~~ar:~f~S~~f~t~;g, !.i15 
of gums, 750 
hemorrlrngic, !HIS 
indolent or cnllous, 39fi 

infln~~~ds~~a;1~~!~o~0o:0~~~i~~~/°r 1 307 
irritnble,3!16 
oflips,;:J3 
lupous, 5L3, 5Hi 
medrnnical, of stump.~, 10t:i 
of mucous membrunc~, 3!)9 
neurnlgic, 3!)G 
ofnose,727 

penis,985 
perforating, 300, 515 
of rectum,852 
repair of, 47 
rodent, 514 

of vulva, 100!) 
scrofulous,427ets"'I· 
simple or healthy, ~.:93 

venereal. See Chnncroid. 
sloughing, 305 
syphilitic, 4.)(1, 458, 461 1 470 
toe-nail, 51~ 
of tongue, 74~ 
treatment.of, nftercicatrization, 398 
tuberculous,flGG1 7.J5,8J2 
of rnginn, painful, 1010 
varicose,3!JS 
venereal. See Chancroid, nnd Syph

ilis. 

~:~t;1 ~~~~~c~~;~~~'. ~t,~ 
Ulna, dislocntionsof, 2b\1et seq. 

excision of, liO, G2~ 
fractures of1 :?58, :?GU 

Ulnar artery. See Artery. 
Umbilical hernia, 811 
Umbilicw=,gonorrhwaof1 432 1 441 

g ~f irn~:~:~i~~~g~ ~~42 
delayed, 237 

l:nion-
~y granulation, 143 
1mmcdinte.H:? 
of nerve.o:, 20fi 
by second intention, 143 
of tendons, :?JO 
by third intention, 143 

Upper jaw. See .Jaw 1 upper. 
Urnchalcalculus 1 921 

fistula.914 
Urachus 1 cyst of, 880 
Uranoplastyi 7lj:? 
Urntesinculcnli,SR:? 
Ureter,cntheterizatinnof,$8J,!)21 

dilntntionof,F.X.J,!l.)7 

l OGl 

impnctionof calculus in, 884 
occlnsion of, in operation for \'C~ico-

yaginal fhtuln, fl7!1 
remo,1nlofcalculusfrom,8F!5 
rupture of, 3j(j 

Uretero-vni::innlfistuln,07tl 
Urethrn,nb·ccs!;of.431i 

bougies for, fWi 
cnlculu::.in,1:-19R,!111J 
Ct\ncer of, IJ70 
cnthetersfor,\).J.) 
changes in, in enlnrgcd pro~trnte, 938 
deficiency in floor of. See lly po~pn-

dins. 
in roof of. See Epispndias. 

disen<:cs of, 945 
endoscope for, !H\1 
exploration of, 04;) 
f:\lse pa<:cnf?CS in, fl60 
fem1tle, dilatation of, 920 1 930, fl71 
fissure of, 9i01 !171 
fistul~of, SeeFistuln. 
foreign bodies in, 3Sti 
hemorrlrngefrom, f!!32 

in cnlheteriz11.tinn, 9(j0 

inflamn~~D~~r~lt~Si.31~eealso Gonor-
rbccn. 

inflation of, 9.J8 
laceration of1 386, flliO 
malformntionsof,!l."':>O 
obliterationof,95ti 
occlusionof,9;)(),951 
prolnpsus of, 9.)2 
rupture of, :JRf;, !Jti!) 
soundsfor,fl4i 

:I'r~~~r~\~,5~s-t. See Htricture. 
complicating litbotrity, 001 
conge,,tive, !154 

tapping the, 967 
tubercle of, rno 
tumors of, fiiO 
vermiculnrmoyement.of,fllj8 
woundsof,!38G 

Uretbrnlcalculu<= 1 919 
discb:ir_ge in syphilis, 433, 45G 
fever 1 958 

n.nnlogy of, to pyre!11ia and gon 
orrbCl'nl rhcumnusm, 422, 441 

complicating litlwt.rit.y 1 IJ02 
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Uretbral
fistula,fl71 
lithotomy, !)20 

rrethritis,953. SeealsoGonorrhrea. 
l1rethrocele 1 9.J2 

1Jterus-
procidentia of, )()J.j 
wolapsusof,1010,IOJ.j 
l'Upture of, 873 
tumorsof,1011 

l'rethroplasty, 9i3 
Urethro-rectalfistllla,8.t7,9H 
l'rethrotomes, 963 
Urethrotorny, external, with guide, !)63 

without guide: n1;5 
for retention of urine, 9GO 

internal,962 
Urethro-vaginalfistula,9H 
Uricacidcalculus,881 
Urinary calculus. See Calculus. 

deposits, 881 

diagnosis of,frum ovarian tumor~, 
8GJ 

tibro-cellular. SeePol_rpi 
fibrO·CVStic, 101~ 
fibrous.or fibro-musculur, 1011 
malignant, 10 1.J 
myeloid and recurrent fibroid, 

JOH • 
Uvula, bifid, i60 

elongation of, 763 
scissorsfor,i63,7G4 

diatheses, 881 
fistula. See :Fistula. V AC~!~1~;Ji~~~' ~~syphilis by, 440 organs~~~1~/~~~r~fio~~~~~ncing re- . b f 1006 effect of calculus (1n, 891 ''agd~~e~s::'~~~ foOo 

enlarged prostrate on, 93!) double, 1008 stricture of urethra on, 957 fistula:!of. See Fistu\:l"!. Urine, albuminous, in calcu lus, !)02 foreign bodies in, 387 
~~~~J~s i~e~lt1e~ 1:1,~\t~;;i~·njuries, 333 ~~~';:~~~~;?r!:~18 wound~ of, 38i extravasation of, 3i8, 386, !)69 imperfornte, 1006 flow of, stopped by calculus, 888 injuricsof,387 incontinence of, in adults, 935 obliteration of1 1007 inchildren,!)35 transverse,979 after hthotomy, !HO painful ulcer or fissure of, 1010 from enlarged prostate, 935, !)3!) polypi of, 1010 in spinal injuries, 333 prolapsu:; of, 1010 infiltration of, ufter lithotomy, 912 spasm of, 1011 retention of, 933 tapping abdomen through, 866 from abscess of prostate, !)36 tumors of, 1010 in cystitis, 928 Vaginal discharge in sypbilis1 45Ci gonorrhcca, 436 hernia, 829 hysterical 1 934 Jithotomy, 921 after lit.hotrity, 899 ovariotomy, 871 with overflow, 933 poultices,439 from paralysis of bladder, 933 speculum , !)75, 976, 1009 prostnt.ic enlflrg:ement, 938 Vaginismus, 1011 prostntitis1 fl3(i Vaginowcerviplusty, 1015 spasm of urethra, 9.)3 Vaginowrectal fistula, 84i in spinlll injuries, 3:3:~ Yalvulat stricture of uiethrn, 9;)6 fromstrictureofurethra,957,968 Yaricocele,997 

congestive, 954 d iagnosis of, from hernia 1 819 
ses.;Jion of, in intestinal obstruction, Vari~~:~,~~oe:srf~;;, 9

1
0
9
7
9 

et seq. 
suppression of, from renal calculus, lymphatics, 518 884 ulcer, 398 in spinal injuries, 333 veins, 53G 

~ ~~s~~~il~t.~uj~~~~~~~~,' :;J of c~):.rmati c cord. See Yarico-
Uterinc ~iscbarp:e in syphilis, 456 'Varix. See Varicose ,·cins. fibroids, 1011 I aneurismal, 108 probe or sound, 864 non-traumatic, 561 Uterus, absc?ce of, lOOG, l OOi in stumps, 107 amputation of neckof,101.5 arterial,538 cancerof1 lOH Varusshoe, 652 epitbelioma of, 1015 Vas defercns, ruptureof,38i 

;;~~.~r~~if ?·•ri••, 8•" ~: ::;;~~~~~;~f ~~.";:
8 
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"\\"'"indorhall, 160 "'"ounds-
Windln~~, rope, for di,,Jocatiom, 2771 2fli hernia following, iXi 

:-;pnni<:b, !15 inci~ed, HI 
"\YinJpi1.1e. See Larynx, nnd Trachea. dre~·ing of, 141 
""irecotl in nneurism, 501 gaping of, 111 

for dr11inuge1 2H, 39:? glazing of, 111 
seton for hydrocele, !1!1-) healing of, J.j:? 
snnre for larynl!;eal ~r(1wth~, ii:l hemorrhng<' from, 1-ll 
splintforexch·ionof knee.133G pain of, HJ 
sutureforradicalcureofhcrnia,79:3 treatment of, HI 

·wood, epi<:pndias,9<'.il lacerated, 146 
extrover~ion of bl11d<ler 1 fl~,) amputation for, .n21 100 
hypospadia<:, 9.):? gangrene followrng, lJ!) 
radicalcureofherniu,rn4,'i9-i.8121 treatmentof1 J.JO 

821, A:W open, 1-10 
rbinophl~ty, i!Jl of pMtiC'ulnr tissue<: nnd orgu1h. See 
truss for hernia, in2, f;12, 81!) the purls thcmseln~s. 

\\round:i,HO poisoncd,165 
nnti~eptic treatment of, 151 punctured, 1.3~ 
nrrow, 154 treatment of, 15.J 
tlrterio-\'enous,Hl8 repuirof,142 
bayonet, 153 subcutaneous, 1.JO 
condition of, in erysipehls, 410 I tooth, 154 

hospital gnngrene, 402 1\-rist, amputation at, 11G 
pya:mia, 420 di!'ease~ and injuries of. See unde1 
tetnnus, 530 Joints. 

contused. See\\.ounds, lacerated. disl<)catiousof, 291 
dissection, J.JS excision of, 107, G28 
gunshot, li)9 fractures involving,25!1 

amputntion and exci:oion in, 1G6 \\-ry-neck, 640 
characters of, l •j9 with painful spasm, C.J2 
contusion of Lone in, 171 \\utzer, radical cure of hernia, 820 
dCbridementin, HHi 
direction of ball in, lll2 

~ 1~~;~i1~~~ ~~~dl~~it wouiHh in, 161 XA~;,~~~ oxide or Xanthine calcu-

bemorrhuge from, 1133, 164 Xerophthalmia, 'jQ;) 
momentum of projectilein 1 159 
nature of1 160 

f.e~~~~~:·c~~!equcnces of, 171 y-L{·?i~~v[~~C'' 2i~~ )[acula lutcu. 
re~6~val of foreign bodies from, 

:~~ouc;h~1~g1~~. HiO zr~~t~,a~ee~~~a~,1~~8' 3!18 
symptoms of, 162 Zonularcataract, 679, 081 
treatment of, 163 Zygoma1 fracture of, :H2 

THE E~D. 
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2 lJr:snY C. LEA'S SoN & Co.'s PuBLTCATIONS- (T/1r Medical Ni>u•s). 

~liJlll~il!if ll~it~~11;1 · 
~~t~;~~~~:~:~~r~t'.·i:;~:·~~~f ~~;:~::r~L:~!'.\;:~:~;;::~i::ii~~:f~~:~~;·:t;'.::::;f ;nrfi if~)~~!r~ 

~~1~l~~~~f :~f ~l~!.=~~i~~~~~~!~:)~'.~] 
thi;1 :~~11~,.~ 1,~ : '. 0~ 4~~·.~-;01~;i~:\r1;~~t~i1~;~ :~;~\;~~; ':fJ~-~~~~;;~t~~:;·,<·.~. J t i~ int(•ndecl in thi~ 

f E!~~f.~t~~t~{'.~~~J~~t~}'.i;:~{~t~~:~ri~~~~~~{:~i~~~~i~~f :~t~i.;;I~~;1g;~;{~~t{i 
tiscd in the varioust:itil·S of the Cnion. 

The P 1:0<>1:1'1'>:) 01- ~JF1>1CAJ. bClEXCF. will next fo ll ow. Jn thic; departmC'nt 

~:~~ ~~~ e~r~r1~1~·<;1i 'c: 1111/a~~~;1~\~ ~.1 ~ ~~1 ::~;~~~.; I s~~~~~~~~~~~~ 0{.: ~~1 ~l~~~l ~~~~\~:;~1 ~~:~c <~~I 1~ !~ :1:· :~~~~I~ 
r~~~~~~::\ o~ :~!Ip~;~; ~~~~i',l ~1 ~~·l i ;.:~~l1~1rt~; :~\~ 1;~0:~~ :t:~~:1/ 0c1l u~~~~~~~ ~:rt 1111~11~·1 ~l~c 0~~ i: :1 t~~·c~~1·~~\~\~~ 
Ameri(':m p1·ofossion will be pn•scntcd. 

The Bn1To 1<1AL lh:rA1n:-.1c:-;T wi ll form an important foaturc of the 111Yenw," to 
whit·h a l iberal allotmt"11t of' sp~lt'l' will Le giw:n. Ju it will hl' lt'lll JH.'ratcly )'l't firm ly 

~~;~t~~(~~· ~~;~di~~;;i1~l;s ::;,~f J~1~,~~~;~:1°~o~!:~s :'.:~~\· ,~~~~S~i~,~.~~~~\;l~~~~~.{~~ ';\~·~~.l~~:i~:~· l;~~ 
a large editol'ial ~tall~ compo~ed of some of the ablest minds in the profr.~sion . 

REl'OH'IS OF .:\11:.1-.TI:-.:<•S 01-· !ll EDICAL Sncn;Tn:s will follow. In this d1•parlment 
will appear autlwntU' aL:.tracts of the rn·occedings of the prominent mcliical ~Ol'ictics of 
ourcountn• . 

!il!;,~litll~tll~~!~!lt~t(~ 
~~~k.~~1~~\:~~~~~~ii;~t\~~~~i!~f ii/~~~:'.~{~~tf }~iEi~l~E'.~~~;!~~l~i:::'.~~:!,::.~~::~~~ 
:;~~~:i~:;~~:~~:~ i~::~:~1:~::~E ~;;~: 1~

1

!~i~!~~;~;;::~:-~:::::;1:;~~\~:::~··f ~~::~f~t:'.~E: 



R1-:NRY C. LEA'S SoN & Co.'s PcnLICATJONs-(Am. Joum .. Med. Sci~). 3 

'l'llE A~IERICAN JOURNAL OF THE MEDICAL SCIENCES. Edited by l.)IJXIS HAYS, A.)1.,)1.ll. 

~:::~~~~f ~iiJ.i'.J~;.~~~~~;~E~;,:f i~E~.:~,ij~if ~.~~'.::~~ ~~~~~it~~;~.~::~1~m~~~.\~~',r·!~f ~~:i 
:!11·~\~,1~~ l:~' I~~~:~:' \1:-~ l~~l~ !;~l ~ ~~~~\~'.: ~l ~~i~¥.~c~',ll~:;l~I ~· ~:.~.JJ~:t~~~l ~ll;l~·~'17t~~;c:~~il!,~I; :di I~ I :tl·~(~:::l f ~ 
whi<"h nt'arly all tht! impol'tant di,.;cOYcrieil in the s1·icnct· han• Ul'Cll communicatt.'d to 

r !: \~!~:;~~~:~ti~~~ /1~~\ ::cii:'. ~1;~~ i~l t: ~~~~~ t~~cc~ I ~v ~ ~!:. t:~~~~~t~lt il~~j :~~\~· ;~;11~:i ~If:~:; ;:~:}1~\~r7 r':~;v ~~·.cl fi~ ~ 

t;l~l\~;;.\r;:~,;~:,\;?~~;:~~~:.~::if°ii~;,~\~j)i~f ~t'.}~f 1~::M:~~:::'.;:·;:;~.fu!~:~;~;~:i:~:-E 
ni,.;hc•d to ,.ub,.crihcr,.; in the ".:\louthly ALstrad." 

Dul'!ll;:! tla• L·omitl;:! y(•iir 1hc •·,Journal'' will prt's<"nt in it;; 01:u;~:-.;,\1. llFP . .\BT1'-1E:'\T, 

a ('OllllllUation of (.'foLoratc :oti1·lt•,.,, t'rom the pl'ns of thl..' 1110,..tcnnnt'nt lllt.'llll.it.'r" of the 
profo,., .. ion throuµ-hont till' country . 

.Followin;.r thi;; i!" n. 1t1·;\·1Ew t1J.:1'Aln:-.1E:-1T, t·ontainin:r t'Xtt"n<ll'd revil·w,.; of promi
ut'nt ucw work~ 11n1l topit·s of the clay by compctt•nt wrih•1·~ , LQ;!l'tlwr with numl·rou,.. 
~l1111'.~~·ti1·nl 11ml bibliographical notic(.',.;. giving a fairly complt.'k :-;nrn·y of 1m·dit·al lik101-

Tlll'n follow;; thl' Ql"AUTElll.Y Sl'~J:'l!AltY of Dll'l:0\'1':;\IE;>;TS nncl IHSCO\'El!IJ. ..... in 

:5.~j~E~~~~~'1:~~:~;,~:f i:f ;~~::~~'~i:f L;·~·~r~~}~~:~;~~,;,:~~:;:~:';~~;~; ;:~;~~:::·;,~~~:!;:~ 
~i:;}f ~\ii~~~:~:lI:.~{~·it:~~,~:\~.;!1~:\~!;~.~~ii~:;~::t~:irn::'.,;l~::~:ii1\~.~fa:;n1;~;~ 
incvituhlt•umlcrotlwrcircumsta11t1·:-; . 

Jt will thu'l hl• :-il'l'll that for the Vl'l'Y moderate !:um of N J'.NE ])QJ,LAH.S in adn111l'(' 
the :mlM·rihcr will n•<·l·in fr(.'e or po~ta:rl' a weekly :rn<l a q11artcrly journul, both rl'pre-

~l~fa~,':~~;g11~i~~~\;::~~:t~~~~~~:i~~~;'~;\ilii•,~~-~g~iif l~~:ji;~\;~'.~~t0~::.:,Jc~l\grn~:~~:i 
:.:~.~,:~F:;:~\~ <~~:~:~:.fp:fo~:a:~t ''.:~:":'.~~1'.,~<l~;.,'t~ ~;'.!~~·;~~~~.::~·:,~.n~:::::~iJ~~i~r"~o::;~~L:~ 
,;('ts for,~ri~:?s.afc,.;t mode of rl'mittanec is by b:tnk chct'k or po~tal moner order, clr:1wn 

~fo~l~c 1~:1~eb:f1~1111~1 ~1•::~t·7i:f.1•;;~1~ ~;.h~~~ t~1~\:~i:l:~ 1~~o~;~c1~;~:~!:~t~i:;~nii1~t·:~:.~~;t~~:,;u 1~~~~i~ 
.Aili~J·;~·l:Y C. LE.\':-; SO!\ & Co., Xos. 706 and 708 San~om St. 1 Philadl·lphia, Pa. 

;~l~~t~l~~~~~~~~~;~;~~;;,~i;;~~~~~;:; 
.\ll lctkNI pl'rtaining to the 1J11w1es$ lJel'artment of these JOurnals i:ihould bl' addrcs1'ccl 

e.rclu..\ii..•tly to llE:-iHY C. LEA'::i ::;oN &. Cu., iOG and 708 San50U1 Street, Phila., Pa. 



lI.ENllY C. LEA'S 8oN & Co.'s PL'BLJCATJONB-(Diclionaries). 

fl ON~~!~r~t:,,,11~! ~;~ft;~~~:~ M'!d .. f;,;;,n h§trlQn M"dtcal Colll<g11, PhtlodtlpMa 

MEDICAL LEXICOX; A DrcTJONARY OF ,\ftorcAL Sor ENCE: Con -

r~~:~}l~?g~.:~fif;~::::~:t~Jl1f;{J{#Imf:fii~~~~\~:t§'.J.~l~il?~;g 
the ferws, anJ the French JDJ ntherSynonymes; so a~ to constitute a. French as "ell a~ nn 
English MedicaJ Ltxiron. A New Edition thoroughly Re·ri~ed, and ve ry greatly Mod. 
ifio,d and Augmented. By RH'BARll J. llu1rn1.1soN 1\1.D. In one very large and band
souieroy:il octa\•ovrilume ol orer I lflfl ti:'lgr• Cloth $6 50; le11ther, rni~ed bands, $7 5(1; 
very handsome half Hu:<11in, rnifi.:;d hnnds, .:.s. 

Theubjrctofthe nuthorirow t.Ou uutt-et cunotbeento wa.ke the work a were lexlcon or 
dit·ti11n;iryofterme 1 buttonffori.1 1 undereat'b,a.conden~edviewof itsvariousmedica.I relatitns, 
anti th11storentlert.hework1tn epitomeoftheexbtingcontlition ofme1liciil..icience. Starlitig 
with thi~ view, theimmeni;edemand which ha;:. existed for the work bns en a.b led him, i n repeatt-d 
revisions, to augment its completene11!1 and u1>efu lness, until n.t length it bas ntt1tined the position 
of a recognised .lild standnrJ authority whe re,·e r tbe language is spoke n . 

Specia.1 painE have been taken in the preparation ofthr present edition to mnin tnin this en~ 
violblerl'put:ition Duriogihe ten ye11r!!whichhaveel 1p11ed •ince the Inst re\•i1<ion, thea.dditions 
to the nomen ·!inure ul c he med ic11 J ~ciencei: h:1 \'t' b~en greater tbn n perhaps in any Eiwi l:i r period 
of the po1st, 1 nd up to lhe time 11f hii: <lea th the author l:1bored a!l~iduously to i nco rporatr e\'ery 
thing Tll•piiring tht' i11tentiun of the ~tuclent or prnt'ti iuner. Sin re then, the editor h:u; been 
equally in.lu<triou~, ~o thH the 1ttlditiuns fo thl' ,·oc:1bul:1ry1irrmort' numt'rous t lrnn 'n any pre
vious red~iun E•prd:1l .1ttl'ntion ha~ been be~towed on tht accentuation, which will be f,,und 
market! on e1ery W<Hd The ty1,11:;-r11ph1<•e.I arrirnp:ement hn~ he-en wu<'h i111pro1·ed, rendt>ring 
refertnce mu<'h murreo.1~y and t'1·;ryc.1re b11s been tllkenwith the we<'bnnic:i.I executi11n. l'be 

r~~lk~~=~~~~E~o"!:c~~e:':~e~~~r~:(~!E;£~iY~!~l:3a:~~~~;i~;J~~:;r!~~!:h:;~:r :n~:r::c1:es;gDeges:. 

i.~~~;.:;,f:~\ff:~,~~~;.:~.f~f f Jf~ff:i:·~;!¥,:~ • ~[f.:.~f~:;~;~~10:i~~~'.h~J.1:f;!r~I!Ji:~?,r :~·~:~: 

l~~lli~i~~i~f ~~l~S;f~~ 

If (if il!iillil~f lf~ 



HENRY C. LEA'S SON & Co.'s PUBLICATIONS-( Jlanuals). 

NEILL (JOHN), M.D., and sj~~~.~t\1:r~~t~~;:M~i~:l,~:,~·~nto.o/Penn 
AN ANALYTICAL COMPENDIUM OF THE VARIOUS 

RRANCHES OF MEDICAL SCIENCE; for the Use and Examination of Student." .A 
N.-w Edition,revi,edand improved. In one very large and band~omely printed royal 12mo. 
•1olume, of about on• thousand pagP!!I, with 3H wood-cuta. Cloth, $4 ; strongly Lound 
inteather,witbraisedba.nds,$475. 

HARTSHORNE (HENRY), M.D., 
Prn/e1111or of Hygftnr tn thr Unt-oersttv of Ptnnsyloonfa.. 

A CONSPECTUS OF THE MEDICAL SCIEXCES; containing 
Handbooks on Anatomy, Physiology, Chemi8try, Materia Medicn., Practical Medicin.-, 
Surgery and Obstelrice. Second Edition, thoroughly re\•ised and greatly improved. In 
one large royal 12mo. volume of more than IOOOolosely printed pages, with 477 illus
tration& on wood. Cloth, $4 25; leather, $500. 

be~~~4r~ ~~~b'; 1~~o~b!t~~r~:i\:b ';~t~~~~:~!~!!11e~11 :ir11t!· ,.,!!e8 \U..d~~~~~!'1'ii~~v.,~ ·o~0 ~!':1c,1~.:;!!'..: 

~1f ii~~~t{~~;~~i~~~fu~1{!.~~f.'.~j~~~; ~~f '.~l:~~~~f §~f {f tf ft1~~;it~~1~if~f ;~~;:f ~ 
~f.~f ~~~~h~~1~!.~~i!~ ~~~~~~~~~~~~1 
~~~;J.~~{~~f f~1{f.g:f ~~~j}~~~~;I~~.~ :1f f~~f f f~{';!i;,i~J~~~~~~~~};;~~f;,~j~~ 
;~Ef ~~~[;~1~t;~~~~~{~J.:#)IJ.~~}~I~1J~i rrl~f ~~~~~f t~hf }:~f if l0Ji~~~7ii~~~ 
£~D~~~J~t-)o:·~XAMINATIONS upon Anatomy, Pbysiolog), 

~~:~~~'ut~;:.0~:~~ic~1f:!di::J ~t;;_~~\:i~:F~r~~~~~y~;d~~:d idhi~:~s.t;:~r~~;~~a;;~~~~~ 
&nd greatly extended a.nd enl:.i-rged. In one handsome riyal Umo. volume of 816 
Iargepage 8 ,with 370 illuetrallons Cloth, $3 25; leather, $3 75. 

The arrangement orthis volume in the formofque11tioa andan.swer rendere it. especially 11uit.. 
able for the office e:a:amino.tion of students, and for those prepa.nng for graduation. 



ITENRY 0. LEA'S SoN & Co.'s PuBLIOATIONB-(Analo~ 

GRA 1:,)!:t~:~ 1},~1:iJ,~/:~ ~ .. ~~;rgt'.t Ho#pUal, Lnndqn 

ANATO~!Y, DESCRJPTIYE A~D SURGICAL. The Dr3wings by 

~~i~~{J.~J.l~j\~;~1;~t~if.€~'.f ;f ~~;.:~f.~~¥.IJ:ii{1Ws~~~J:t~~;~ 
t:;~~~~:~;d.00 p~~!~~. 0~~~ \'~e~·:~~~~:i~::~::~=~·$ ~~t~:1~3 ~::~i~,:~~ i:!~b~~:~es ~$f~O: 

The au"'ibor hn,• endea.\'Oretl in this work to cover a more extendedrangeo1t1ubjectstban iecu&· 

~~:~~ ~p~~~:~t~~~n::~::~:t~l~~~~~,i~>~;:;~~t~::o~':!~Ji!~n:e:~~~:re:::;~~h!~~!~::r\~~e~t\!~~ 

~{f ~!;I;~~~t;J~l~1~:~~~~~~;;:J.jH;t;t~;E~~~gl}l~~~if gl;;,~~~I~~i:~1 
refrellh tbememoryol those who ma.y find in the ex igencies of prncticethenece~sityofrecalling 
the del:iils of the cfosecting room. Combining, fLS i~ doe9, n eomplete A tin!! of Anrttomy, with 

IL thorough tre:t.ti~e on syatem11tic, de~cripti\•e and Bpplied Anatomy, the work will be found of 

:~~~i!:Jrt~:~i~~~:n~~~s~~~;!I~~~ i~:~:i!~:~!~~f::~~~~~~!~kffi~:~·~~~~ii~~~~:~!~;::,~i:~:::
0

:t 
0t:: . 

h:ind~ ofil!I necom11li~hetledilor, Mr. Holmes, who ha1:1sedulou,.ly introduced whnteverhns11eemed 

~ ~~ ~ ~:i:: n ~: .m n ~ ~ ~;~ i ~ ,: :: :ee~)~::\t!~~e~ !~'l ~~ ~ ~! ~ ~~ ;e~q~, i~ ~ ~ ~ 1;r~~! i b:e~n ~ ~~;~ ~!~ \~of tk t ~ ~ ~ ;:~ ~ ~ 
work by th.e di~t111gui~bed anatomist, Mr. Luthn Holden-" Lan~m.ark11, ~ledicnl n~d t-:-urgicnl' 1 

-which gins 1n a clenr, eonden~ed and s.y!tematic \my, all the intormat1on by which the prac. 
titioner can 1\etermine frnmthe ell:ternal ~urfaceoftbe body the po~ition ofinlernal P"rh. Thus 
complet~, th_e work, it is belie\ed, will furnish all the as11istnn<'etbatc:1n berendere1l bytype;111d 

~~:;~;~~~~~~~~~~f:~~~~~;:xt~~11~:1;t~i~~,yJi;:1~~,~foD~g;~:~f i;~~~;:r:·£'. 

ltf~1JI!~~~ f lii~ili1Jht!i 
"xt-book o<a """'"""'"book ,,.,..,my I lt " d>ffioott '"P"k lo ""'"''""moortbl• 

.il~lt1~1 lllf~l~l~J~i 
ALSOFORSAL!!SP!PARATE 

HO /,~~;~,~t,~t ~~1!,,fth!.:~ ~~d~h< FoundUng 9,.1,ttnl• 

L~~~;~1e1~~~!t~e:~~~~~~~t!"bLE~~n~ wi~h~~~~i:?.~~,V. ~~~ot;~~. ~ ~~~~~~~: 
sor of Artutrn Ann.t?my 111 t~e Penn~ylrnnifl. Acndemy of the :Fine Arts, former lv Lee. 

~~~::U~~ 01~~t:~1?1 ~1Q 1~~~e;.b 1 1~~0e;6,b$a1.~il.1oo:J~,,t~i;:~;.r ln one hnndaome ·12mo. 

~=~~~ir:~~Xl~~;~~~~~:~~;~!~erb~~;~::e!~~~~:: I :r:~~~11~~:~!~fe~,8~~ 1f,~:eCJi~~~~fiaEI~~~~~~~;~~: 
tbeybrlogbefore blm suchdatl\ a& he req~irual cal aod phy8iological facts u dlrec1lybearflntbe 

r£~eif;;~,:r;r:!~~:~;f&O:ll~~~!:~:t~::e~::i:a~i:~~J rw.:i~~~n!~·!~:::i~.~~k~~:~ea!l:~e:~'=r~:~n:x~nvif 



HENRY c.-LEA'S SON & Co.'s PUBLIOATIONS--(Anatomy). 
- ----
A LLFpl~,A:!~!:r ~l~~(~/1:vt i~!;R·untfl. of Pn 

A SYSTE>! OF IIU~IAN ANATO)!Y: !XCLUDING ITS ~rEDICAL 
and Sur~i(•al Relation!!. For the UFe of Prartitioners:md Stuctentsof Medicine. With un 
IntroductnryChapteron llistology. ByE. 0. SHAKY.SPKARE, MD ,OpbtbulmologiHtotbe 
Pbila. llo~p In one larp;e tl.n{l bnnJsome quarto \•olume of nbout 550 double-columned 
pages, with :\SO i\lu!'\.rations on 110 lithographic plates, many of which are in colors, 
and n.bout 2&ll engrnvings in the text. In ~ix Section.'!, l"nch in a portfolio. Section I. 
(lllsTOLor.Y) nncl ~e~tiun IL (BONES urn JotNTS). Each $3 50. (Jrtsr Rtady.) 

For $(1/e hy .•u/,uripltOH "'~':;RACT FRO}( ISTnODUCTION. 

It is the 1ll"~ign of tbi~ book to present the facts of bum11.n :rn.'\tomy in the mn.nner be~t suited 
to the re~1uiremenu of the etudent and the prat'titi•mer of medicine. The authur hl"lieve$ tbllt 
such a. book is needed, inosmuch ns no treati~e, as for a~ he knows, enntn.in.;i, in addition to the 
textdl"t1criptiveofthe1ubject,n.systematicpresentationofeuchn.nntOmicalfactsascaubeapplied 
to practice. 

A book which will he nt once aecurate in ~tatement antl concise in terms: which will be an 
acceptable expre~sion ~fthe pre@l'nt sta~e of the science of anatom\·; whit'h will exclude ~othing 
that can be mnde tipphcnb le to the medical a.rt, rind which will thu~ embrace nil uf 11l1r~1cal im. 

foorr~:~~;~;n~~i \~1 u,:11 ~tc~~~~ r;o~h~~~e o~~~~ ~~l ;~e~l!~i~,~~ l~:~~:;t·;a~~~~~~~1~::,:~n~o '~~;~e '\1b:r:c~~: 
fe\~~1~1111~a!Siren/'~~i~,;~~;~ ~~\~~~\.~~I i~!e;,~~~~n t~u~~:r,~.in 1m l'inbornle det1cription of the t is· 
sues; an a··count of the nornrnl de\•elopment of the bQdy; n. ~ection on th" nuture :ind \!lrieties 
of monstrol!itil"8; a eection on the method of conducting po~t·u:iortem exriminn~inns; anU il seo
tion on tbe@Lud~· of the superficies uf lhe body t:tken ~is a guule to the pMition of the di"eper 
structures. The;e will nppear in tbeir appropriate pbcee, dulysubordinateJ to the d!lsign of 
presentingu.texteasentinllyanatomical. 

ELJ,,[,i.,S'!/f,,~!!.,_,~;:,: n~~~:fm~Jin l7ninmity (~•,/l-gr, f,911dt1n. 

DE~lONt:iTRAT!OXS OF AX A TO.I! Y ; ll<-i11:! a Guide to the K11ow-
1edgt> of tbl" lluman Body by Dil'!'ection. By G£0tt(H! \'noo:R E1.Ll!i, Emeritu~ Prof,•ssor 
0£ An;itomy in Univprsily College, London. Prow the Ei~hth itnd K .. vi·e·I Lon,ton Edi
tion. Jn one 1ery band!lome octavo volume of o.-er 70ll p:ige~, with '.!4!j illu.-trations. 
Cloth, $4.25 i leather, $3.25. (lo1elylss1url.) 

This work b;1s long bel"n kno~n in Enp;ln.nd a:1 the leading authority on prnct~cal :'lnatomy, 

~~1~~:1~~b~~:i2::~~::l:t ~~iv~~:!::~7!~~::~~~ b:;~~:~~;~~:, ~~~:~e::~u;:c:::;:,~~~t:~i~~~h~~~~gn; 
of the micro~copic structure of the different organs, u developed by the liltest re~earches in 

te~~~~~i;:::~:~~r~liona 111 the favorlle te:it"t·bo('lk It• teader~hip 011er th" Engl\,..h manuals up<>D dl1J-

!~~!!~!!~! ~~~It~~,~~~~ 
W~L:~~r1::i~;JJ:g~:~RA8NA'l'O)fY, General and Special. Ecliled 

r£:~~.~~~:~~~i:~~~~~:.~:::r~i::f !n~:::::~":!~:~;:;,~~:~;.u;;;~nf::~~:;:i1' 
0

~'; 
S ~~~~s'!1:~~~~ !~~·. 1~ ~1:n·~a., •c~nd H~"~~~-~/ ~,~::~~~ ~.!1an!~)~/ ~~~~~'. 

AN ANA1'0.\!ICAL ATLAS; Illustrative of the ::ltructure of the 
Iluman Body lo one volume, large imperial octa.vo,cloth,w1thabout uz hundred and 
fifty beautilulfiguree. M 50 ._ --c---c~c-:-: 

'.llilf IJ~f.~~ ~~\~;N~~~~ 



IlENRY C. LEA'S SoN & Co.'s PunLJOATIONs-(Physiolo~ 

OAHPENTBR ( \l'ILLIAJJ B.), M.lJ., F.R . S ., F.G.S., F.L.S. , 
RegiAtrn:rtoUnfTH'r8ftyoj Lor-oaut., de 

PRINCIPLES OF HUM.AN PHYSIOLOGY; Edited by IIENRY Pow Ea, 
M.li. Lond., 1''.R.C.S., Ex11miner in Natural SciencH, Univer~ity of Oxford. A New 
American from the Eighth Revi~ed and Jo:nlarged Engli~b Edition, with Notes and Addi. 
tion,;, by FR.t.!fCIS G. S111Ta, M.D., Professor oJ the ln,;titute~c f Medicinein the Unher-

:~rh 0[!oe~~~'s;·:~~ll ~ w~;:s~:~ v::~J~r~l:~b~ ~a5n:~~~:a~~tear:O$ V6o; ~~~II~~ k0u8~~i~~~$e7~ 1 
""' h il 'l'e Ueeo 11gret'ably1Wt)lrl~ed tu fiud the vol new a y.,ar or two 11i.;o. louk~ now &!I lfit hiul Uct:o a 

lll!llf llllii 



HENRY C. LE.\'s SON & Co.'s PunLIOATIONS-( Ohemist1·y). 
-- ----

OL.A.~~!;/;,.,.<~~!'t,:~,l'{,!!,,!Pc~J;,. SchtJnl, ,1;.Tffl·f'lmp~ll,. 
ELE~IE:\'TARY QUANTI TA'l' l \'E AXALYS TS. Trnnshted with 

i~~~/~~i:n~\1~~i~:h!:1. t°n~~~ oi P~~~·~-"· r~h~~~·h~;~~:t~·~\:;;f 1~~;_h;~~~r?. ~~ ~~: 
pages, with 36 illustrn.tions. Cloth, $2 00 

r~:~~1f jJ;,~t:~·iJ.~:1t·~g¥.::.~:f [:~~:.'.~:~~ mg,~if~~~~}:~rn:f.rJi~~;.~r;,~1.~~::.~:~ 
GA LLp?,f):1 A~pJ1!;,~,~~f!r;J~ /::; ~;;;;;l College nf ,'J('fe11ce/()r Trelcrnd, etc 

A MANUAL OF QUA LTTATT"l'"E AX A LYS TS. From the S ixth Lon-
don Edition. In one bnndsome roy~roo. volume, with illustrations. (Prfpari11g.) 

R EJf;~-~~!!r~:C!~~:~~~·,,~:~~~~~'l~ Hnpkiu Ui1hmtly, Bnltfmore. 

PRINCIPLES OF TT!EORETTCAL CIH:)!TSTRY. with s1>e<'inlreferen<'e 
tn the Constitution of Chemical Compounds. In one ha.ndsorue royal 12mo. voltune of 
2:i2 page!'. Cloth, $1 50 . 



10 HENRY C. LEA'• SoN & Co.'s PUBLJOATIONS-(Chnni•lry). 

BL0~~0JL~~~/~h~11~try fn King' a Colltge, London 

CHEMl~TRY, ll<OllGAN!C AND ORGANIC. From the Se<'ond Lon-
don Edition. In one \'ery band!:!ome octavo volume, of 700.page!:',witb 295 illustra.. 
tiona. Cloth, $4 00; leathe r , $5 00. 

We bavt lo this work a completeaod moel excel- Jt would be difficult for a practical chemist aod 

iJAilll!li:iil·illiiilf I 
L<mcet,Nov.157~ 

CL O ~:~:~ ~~1!r~ ~5); ,~;h~r iiig~~~;!~::~.f'!Df'Ultfe.?n1d11··Lyme. ,tc 
AN ELE~IENTARY TREATISE ON PRAOrIO ~ L CHEMISTRY 

AND QUALITATIVE I NORGANIC AN ALY8IS. Speci:lll:y 'ldapted fn r UPe in the 

~f I,~;:.~'!,:~f ~~\:E~~i:f.:~~-?i!~~::h1;;~~-,~;;,~~~:.;.~~:;~~:. ,A;"2%':'~!;~:.th.~ 
~~gr:g~gf,~:£fl~~£WXff~:j::~~~;~~ [~~:'·~~fr'.~:;1~1,:f:i~::~:~·~r.-·~:.~;::r.~~·l'. 
perieoce ha• provl'd tobl'themoi;t~ccurate,a.odtbe 
dlrectionsrorwork\ogarl'glveotofully1111tobe 
perfectlylntelllgihletothet11n<leniwlthoutexteoded 
verbal e:xplan1uiou from the iu. t roctor .-Boston 
Med. and .<)urg Jovrn., March, l SSI. 

sh~ ~v0e~l':l~~t~ar'o~11~1~~~ ~~~~t~~t~:~ 11~1o:grar~~c11 ~::~~: 
dent. Thebookh111bee11carefnllyrevlee<l lhrough· 
out. aod 11omeproce><~e>< have been m1tl!:'rh1.!171im
plltled.-Bo.r/11nJourn n/'"lhtm11/try,Dlarch, 18SI 
Tb\~ le a 1·11iuahle work for tho1<e abnut toeom-

!'1~0utl~:!~'o~~~~~·t~~;a~~~: ~:i~~ bt~!'~,~~nei~~~It~;: 
or clunn1cal 11.naly~I~. A method which I~ tbe mou 
va\011bletolmpa1t11thor•ui;:hknowted«eorc1.emle
try. It la a very good llttle book,aodwill make 

Thi!' work ill not only wfOll adapt!:'d for u~e &11 a 

tee~~-~~::~ ~,;:~~l~j~~~~l~:~t'I~~ ~~1 tf~~ ~~~:e0n~e0:t 1 ~e~ 
~~rce: c:oJ~111r~ p~ 0 ~;:ett~~ 11 I!~h 1~ i,: .{1

1 ~~~1 ab~~ :n~ ! 1~ :; 
etudy 1~ithout Aorne didactic aid, hnt tlie volume 
p1eeented l11e .. ~1 of com11relif'DHioo, Nod 1vUl he of 

=;::~~~!1~e~~r~l-~r,;f1,;z~1~°A'~r~~~. ~s;t. puc1111ou -

ar~ 1~~ ~~~~e;l f~;~~~'.(11!1t11 %~u:,, ~!~~~!·o~·:r otrh:l-
tereuc@ and folof'88 or loformiHloo. lo 11hort, we 
donotr11111embn ro hllv11 m11t..-itb a hoolr. which 

~~~~t~:;;~.~ii:i::i1~~~~1~o:b~~~.~:1~~t~1:~=ii~~ 



HENRY C. LEA'S SoN & Co.'s PunLICATIONs-(Pliai·., ,Jiat. Jfnl., etc.). 11 

HOFJ;.:j~',I;~;;~; (PRRD.), A.JI., pop;;;~~ ;,;:,,R::.::: ~~,,::"~~;·of Pha,macy 

~IANUAL O_F_ Cl!E}([('AL AXALYt:'IS;ns Applied to the Exnmi-

f }~f.~~ff.f r~~l~~~:t~~Jt i)!Jr~?I~~:~~t~r1~t,\f ~if k1~;~1i;1t.r~~;g 
P ARRISH (ED WARD), 

LnttJ Pro/ta!Wr Q/ -'lattrlo Jl~dtca fn thtJ Phflftdrlphi.a Collt9to/ Pharmacy 

A TREATISE OX PIIAIOIACY. Designed as o Text-Book for the 

!~~~2~,!:~::~~~; it!:~,lH :r!~:~·~i~mI::,~I:~r:~:·:;:i~:·:'.:s;f ~{~~=~::.i;. ~.~'. 
bolf Ru@ern., $7 

~~~i1¥.~~~~ii~~\~~i}J~ !~~~~~rilf ~lW~\l\i~~ 
G RIFFITR_(R. EGLF:SPTBf,D). M.D. 

A UNIVERSAL FOR:\lULARY, Containing the Methods of Prcpnr
ing and AdminieteringOfficinal and other Medicines. The wholeado.pted to Physiciarll and 

Pbnrmn.eeuti~ts. Third Edition ,cnrefu!Jy revisedandwuchenlnrged, by JOUN M M.usce, 
Phar.O., ProfessorofMo.terin Medica.in the Philtulelpbia College of Pb11rmacy. [nonelorge 
and hnndsomeoota.vo,·olumeofnbout800p:lges. Cloth, $450; lealher,$55(}. 

A more complete for1nul11.rythanlt\11i11ll~ pre~ milted to m11mory by ~,.er_yhtude111 or medid11e· 

::!t::m i~8t 1i~1 ft~:a:~~!:::~1.,>'~~i:kn 1~01~11ff1~hr"e1~d~1i ::d"' ~1:~b1\~!h!rlf 1 :n'::k~ r;~t~~~ r:
1:t~d1i1 ~r:11.r\:: ~1 !i 

b\e, and ltl1tb11rdlyl e11~e...a,eotial to th11 pr11.ctiliooe1 11lr11a.dy 11upplied with a ~taodard work oft he kind. 
whocompotrnd•hlsowo medlcioea. Moch of what -Th•AmtrfcanPractftiontr,Jnly, ISH. 
I• coot111oed in theiotrodoctloo ought 1ohe _com __ _ 

ST I L~n~~~~ T;/.!~~~:d ~;a~I~·, 0~~;:~~netn the Unt~rsfty of PtnnRyl~ntn 
THERAPEUTICS AND )!ATERIA MEDICA; o Systematic Treatise 

on the Action and Uses of Medicino.I Agents, including their Descripti1Jn and History. 
Fourth Edition,rtwisedand en larged. In twohirge a.nd b.indsome8vo. volumes of about 
2000 puges. Cloth, $10; leutbn, $12; httlf Russin., rnised bn.nds, $13. 

!0~1i~~eu~:u=~~~;!:~:11~~~~!J~:.~~;~~i1~E~f £~ ;~J~:i~d~~;~~~~;;~~:~;£i~::J:i~~~:~7:1:::~:r~~ 
JfuJ.-OMr Rf ciev.Oct lb7.J Thsrapldu.hau~11011ofthreeedhlou.11.od the uni· 

f ~llil!ii~1~ !!~(~t~~~~~;~ 
;?il~:g:~~~~:(~~~:~;'.§f:;t:~l~~V·,V:~~Y::'~~ ~~1;~::~1~:~:::.~~::~-.;·:;:~:;~;~;;~;'.;::·~.: 

F AR 9,,~l~r~::"~~-7,f;~r~f~l~~~ ~I ~1 .. ~!:·r~'~ lf,,~(lifo/ M~tllrnl Moo/ 
A Gl'IDE TO THERAPEUTICS AXD )IATEHIA )!F.DfCA . Third 

;~'l~:~:c~;:i~'.onB;r;~1i;~1~ ;~~i~~~::vt,b:1 ~;,th~fu :;e~~Td and adllpted to thee. s. 

c:::::~:~~t~~~~c\\;~::Y~~=~~c~~H!;~;~~ I ~g:~~~~:~:1J~;~~~~:~~~n: o°rr 1;:1;~~~~~ ~~~~;; 



12 IlENRY C. LEA'S SoN & Co.'s PcnLJCATIONs-(Afol. Jlled. and Therap.). 

sn~~f:5~;:;:;~.!:P);aAft·f:~~f ~r~di~:,;eand 1lIA1~,.~}1 o}~i!' ~~,/!.·.L ~!il(~~- ~,::"': 
a1u"t o/ Clhiictil Med. ft• Un~11. o/ Pa. ~~l<~~!;:~;;:'t';;~; -~".~!::~!~;,1~m"'fica11 

THE NA TIO NA L DJSPEXSATOHY: Co11tai11in~ the Natural History, 

~f~?,~~;~~r~h~:~~~e1reth:{~:~~:~d ~~:~!::r ~~f~L~n~e~~!~:~~tn~ee,;~~:~Y;i~~:~:~~;o,;; 
rulditions In one \'ery hnn·l!'oroe oera\•o volume t>f 1692 pnw:e!I, 1•itb 2:19 illu~t rations 
Extrn c loth. $Ii 75; leather, rai@cJ bando0, $7 50j half Rus~i:l, raised banda and open 
bn<'k, $8 25. (Now Rrody ) 

PRl!PACE TO TIU~ Sr.co~o EOTT!Olf .• 
The demand which bu exhausted ih a few monthfl an uou~ually lnrge Pditi 1n of the N,.tional 

Di~pen~atory is doubly grntifJ in{: to the :iutbors, as ttho1ving that t iey \Vere correct in th·n king 
tha.t the wnnt of such a work wtLS felt by the wedical and pharmaceuticul profe11~i1>n11 . nnd thnt 
their effort~ to supply that wnnt h:ive been 11cceptable. This apprf'cinrion of their lnbor6 has 
stimulated them in the re1·i sion to rend0r the vo lume more worthy of the vny marked favor 
with which it hos hern r t.>ceived. The first edition ofa1vork of urh magnitude ruu"t neces.\larily 
be more or Jes s im]lerftct; 1md tbou~h but little tlrn.t is new nnd importnnt haH bern brought 
to light in rhesbort inten•:d since itspnhlfrntion, yt::t the length of time during which itmia 
pn~sing through the press renclrretl the eorli<'r portions more in nrrer~rs thn11 the later. The 
opportunity for I\ revision hA!t'D&.bled lb,. nuthors to scrutinize the work 11.!I a.whole, and to 
introduce n.ltern.tion~ nnd :1dditions wbereni·· there bas seemed to be occasion for improve· 
mentor greri.ler completene~s. The poincipal changes to be noted ure the introduction ofse1'e
r:i.I drugs undn Ftprirute hendingq, and of a large number of drugs,che111ico.ls 11nd pbarma. 

f !~t~~:.~n r:r~l~~~~~n~nc~~~si~~~lofe~~ ;11~~ee~~: ~~~~t~o:~ ::r:pll~~:~if;~l\ur~ ~1,:a:l~e t:::~~~r~ ore::~: 
Pbarwacopooi!L and numerous ltrlicles from the French Codex. All new investiicalions which 
came to the authors' noticenptotbetimeofpulilic:1tion bnvereceireddue coc.Fiderntion. 

;;~Dt~E~~~E~;~;~~~~~f i:;D~~i1i:~;f ~~;:I:~~g@~m~~·£:;~f~:f;;: 
f i}~f:~f f ~¥~f~f~i~~~}¥r~~f~~~I~:~1i~:I{~~~;1r2f~~~\;~;rN~~~gx{~ 
nu,~~h~e;~0ert~~"~:~~~ln!'~~l~~i!:su~~~~ ~~~~~ded by :i.bout 2250 new references, mriking the total 

~~~i~ti!.~Yf ~~~~\(~~~~~i~~;~~l~§~~ji 
•h~~~11 ci:;~1~n~e0;rweW~chee'~~ 11::~~-~mba~~r~~il::~ ~:;:.the work. np 10 the tlrne.-.New Reme•l ie8, Ncrv. 

tllilll!ll?!! 
~~.)~l~:·~~·Y.f ~~~~z:.~~1~~:~.~~;~~:~1;,;,~!\1~; ~:!f ;;fJ}~~::l~:g~;~~~J;~~1~:m,f f::~:~~~ 

~l~~~1!~}.~~t.~~~ ~r.~~~~i~~~~~~~~ 
\01eodtolettbegr11.11grow1111dertbelrfeet,bntto 



HE:-.'RY c. LEA'S Ho~ & Co.'s runLTCATlO~S-' _lfo/. 1[,,,/. c{· /li . .:.lfl/11:.J!Jl. 13 

J1f 11$1'/f (JO/f.V JI.), Phnr. D., 
J>rnf.tJf \filt"TIO .1f.,/j,..,, rm<i JJ,,f,.'71•/ in tl1~ Philfl. r..11. "f Pl•"r'Wl"M/ 

A ~I ~~e~;-~ed~!'of~J:~~~!b~e ~l;\;~,i~~1r ~i~~1~!!.1 CF~; tb~:!~1~ ~,?,,~~1•1~~ 
~:;~~i!\~·h P1~~r:~:c;;it;utf,f ua~~;·;ii:~:n:~ }~~;.ne cii1~;~.~~~ei;nr~'.r1~ 7tm~~ :·;~~)me of 4j I 

lltlf l~t!! tl f~f ii?j~i 
O(J/~,~:~l;,J,~·i~c•ilfynf ~•d~;';.~r1R RA '",.~~~'~''~ ~~t11n1J FTttnrt 

_\ \L\C\''GAL OF PATHOLOGICAL HISTOLOGY. Tr""l:iterl.wilh 
Note11 nnll A•l1litinD1•. hy E. 0. ~HAKE~Pt:ARE, '.\l.D, Pnlholotd~t and Ophthahuic SurA"t'"n 
to Philndn. Jln@pitiil, l.errurer on H.efrflctinn nnd Opernti\·e Ophth:olmic Sur~Pt :•in T;ni\•. 

of P1>nnrt., and by J. l l•:NnY C. Sr.\ll':S i\l D., Deruon11tn1t• r of Patholo1odcril lli ~tnlO.f!\ in 

the Untv. of Pu. I n one ,·ery hnud~owe oclnvo volume of 8110 pn_ee~. with 360 illu•. 

tralion9 Cloth, S5 50; leather, $6 50; bn1f Russin, $7. {/\'uta RMdy.) 

Evt>r~ stodeot or P'lhnl<"gv-and e ... e•y p•11c"- rif p>1.rbolol{lcal aoatomy.-Am J1Jurn. "J .J1'·i 

t1t1011er on~h· to be• litUd"o · vr patbolo~y-ih 0 1u\J .')1·f,.nc~1, April, I ~~fl 

~J i.i{G~l~g~f~!g~~~~:}}~J.}H~li ~~~~~~f :Wg}X~~i~:~~~~~~;l\f '.f {~:1:~1 
Their book i~ not a collectlon r>f thl'I W!Jrkt of 1Pr Is worth the price of lbe bork The lllu~tr8-

~:::~~e b!\c~::c:~.0 i't~~taernh !:e 1 ~~.~~~~'; ~:;! .. :!i ~~z::i::,' hce~f::~!:.~~e ~:~
10:1~~!:~ de;~~~~

0~1!a1e~~ 

lij~~ii1j~j l~~~i~i~~~~i.~ 
SCH~~~~/!,,! ~r~,!!:~n~,~11~,f(,,~Y~'~ '[J,~;~·i~·f.nll~fJP, T,11111/on • 

A COURS~~ OF PRACTICAL IIISTOLO GY: Rein!.' :in f ntro<lLwtion to 
the Use oftbe i\lirroscope In om• handsome rOJlll 12mo. volume of :30b pages, witL 

uumerou! illustrntionF. Cloth, $2 00. 

G RE ~::,uS~·0,1:'p~1i~~~~:1AJ-1f.;,;"' .'1Wttnm 11 ,,, f!h(lrfag-f!ron H1J11-pit1tl J.fnttcof Schllol. ,tc. 
PATHOf,OGY AXD ~!ORBID AXATO~IY. Fn11rth American.from 

~~~:~~~h 3~0n~:::~~ ~~~lb R1~31~~~~e E6:~::~i~~~~ionClo~~.o;; v2e;.s h(J,~s~oR:uJ~.;,·o volume 

f !iii f if.~! f illiliii 



14 ITENltY C. L1<~A's SoN & Co.'s PGDLIOATION&-(Proctire, etc.). 

BH rs~~?,,.!!:~~.~;~~ .~~;~~, ~t~J;:!r~~~;}~,?z,c:i~ ~· ~·1;;,'omM 110~1111(11. 
A TRIUTISE OX 'l'IIE l'ILICTICE OF MEDICINE. Second 

;i~;~:~~I.t'.J;~J~fr:;::~,:~~:·:":h~:~~~~:~:~Pi~1;· ~!~:£":.d~~~g;·:~~:~~~:.:~::'!,;~~' 
bands, $6 50. (L(IU/y !Jsmd.) 

I'!~!!!!:! l'tiif :~;~~ 
Ff.JN ~~i~I~ / ;~~~:~i~,:~~ );,, ~:.~?,~~ Hoapital. 

'l'ITE S'l'UDEX'l"i'i GUI Im 'L'O MEDICAL DIAGXOSIS. From the 
:!11 :~~19ll0~1vi;;: 1~1~~/~~li~~g:~ il~~:l~=~io~~~t!o:~o!~ o;l~t~~r~ 2h;5~dsome roynl 12mo. 

po 1'!~4~.:~ ~j,! ·/:,~'!i1,;~.11~!:~~ "1~i;_ ~/~~i- ~:<!:~ 1/~ ,~~·~,t~/';,o~:t:o·h·P ,,tc. 

'l'llE PRACTl'l'IOXl>;H';:, 11.\:\DBOOK OF TLrnA'DlllXT; Or, The 
;;t~eC~~te:V~ f \~~:;,:l~):Ufti:~OU ~e~~;dp;:~~~On c~~~·~:ei~I ~~ ;en~~;~e~~nd(S::~e b:f ;)l~~;j:: 
rni~ed bands, $5 50. (Just Isrnld.J 

~::r.W::~fi:~~:,~:~i1:r:~:~¥:1:1f~~J;:;:~1~::~:t~~ ~~~,:t..J:g:"~w::1:~:~~~fif:,~Iif.g~2::~f~'. 
wb!ch e11ch phy•iehu ,11> ~i rt10~. It 111 uo1 extra.-.-a- flnd Sttrg., Oct. ISSO. 

~tiii;};;~~lf ~~~tii;K:~~f~~~~if~~itf:{~J . ~~~~'. t/;i~\~~:~~i~;tiW;f~it:~Jf~~:f t!{~ 
The autbor merit~ lh11 th11uk' or e"ery woll·edn· To U(l rull ju11rlce ro !I ""Ork or tills ~cope aud char· 

~~~e~r~!1~~~~~~~0~1!~1:,~~-.,~~:0~0 :~~r~c~~:1\~~~ 1~~:1! *~1:b,:~1 \1~•~1~ 111:1~1~~,~~ 1:"~ ~ t~ ~:"r~~l~y ~t~~~r~11clka\~3· 
?r 11hy~h1l~1,10• E~ery d11q11n. e..-ery liol', J1a~ the -St. LrJnfB Courier of M•dieinr, Nov 1880 

~~~~~:fr!~;~if J1;~fe!.~~;~:;~;lfi~' r~i:J~::~~etJ;~::l; ou!~\~ ~~:~~:r~11To11.~:d~ i;:c~~~:r1•11 O~~."~i~t· 
RAB /<,:<;~1~;,r,;~:~:;11 ~~)1i~~ft~~ Lecturer on the Principles mvt Pra<'liCe of M11dicfne nt Guy's 

OX 'l'llll Dl~EA, ES OF T11E ABOO~IEN, CO~tl'R!SIXG '!'HOSE 
of the Stonrnrb, nnd other pnrts of the Alimentary Cnnnl, <Eeophngus, C1ecum, Intes
tine-~ an•I Pt:"rito11eum.. Second Americnn. from the Third enlarp:ed nnd re\•ised Enj?
lish E<lition. With illu,.tr.1tions. In one bnndsome octavo volume of 554 pages, with 
illu ~trntions. Cloth, $3 50. (Lat1ly Isrnrd.) 

Thi~ vah11tble lreat\H on d1~ea·e~ of the stomach l s.mended by the author. Several neweh11pters have 
.ind Khdmnen ha~l>een 0"1orprl111 for11 .. veral year><, been a•lded, hringlnis 1he work rully11µ1othetlme~, 

~f ~ii~~~~~~~~i~ ~~~l.~~~~\~!~11~%.~ 
G ~~~u~,1~t"~ ~!~17. r rJ' ~:a'~~'d0;}1?i~i~ 11~'. ~~0fo~~;~ I L ~ ~~0~1~~1? ~arh~~o~~c':1 ~· ~ii~~;1~:T 1~:~e~~~:~~ 

Lr.11n, l'tt. D lo ou1> ¥olume, vo1•y largeimpe1'ii1l 11eulh:a.l Kela.tlou. Ju two luge and handsome 

:.:\~~-':J.wlci~'of;~ ,c~o~g+>r·plate lll{nm, plain aod (,;c~~~Co;;1~;e1~;~~~,~~~ 11;~0 ~p9' 01Ct8o:!_' :: :9~. 
B OJ.LA~D'S MBDICAL NOTEf;; AND REFLEC· n:1.u~ C\otb,*<lnn 

TlO;';S. 1 vol '<v11., (Ip 'iM. Clvtb, •::t ~n PA\'\"~ TREATISE ON TllE ~·uNr,TlON OF OJ. 
BARLOW'S \IANOAL OF THE PkACTJCE OF GEST!Or>: ill! Dl"•HdPr8 a.11d thtilr 'T'rt111t1neu1. 

MEDIC!Nt;, With Addlllon 11 by D. t'. Co:<o111, From the s~eond Lond"n Edition Jp one band-
ll D. \ Toi. S't'o., pp. 600. Clotb, g2 50. &Qme volume, ~u1<1.ll oct&'t'O. Clotb, •2 00. 





Fo11-nee11 yeau ha"e el&J18eJ e!uce t_ho_P'_bl_ica_- __ 

w00~.~(~·;,~;i~/~i~;,;:;11;~,'~J~,~,~~~·phi/adtlpJ1it1; late Chit/ AIJ8iatrmt lo th!! Mrdif'alCUnic 
1nJ,,ff1!1'8f1nC,,lltvf'H,,11vitfl/,i!tc. 

A HANDBOOK OF 'L'HE PR!X('JPLES AXD PR.I CT ICE OF 
Medicine; for the u~e of S~udente o.nd Practitione rs. In one royal 12mo. vuluwe, with 
illuslrn.tions. (Prf'pariug.) 

pi.v L~;,:~,?.:'r.Tl~{~)!~!:r.)'J~ oft;.fc~l Merlhnein thP Gla1190VJ lFP~tPrn l11ftrmary,elc. 

CLINICAL DIAGNORIS; A Hantlhook for Students 01111 Prnc· 
titionen of Medicine. In one ho.ndPome 12mo.volume,of546 p'l.ges,witb 85 illustra
tions. Cloth,$2 63. (Latrlyl.wad.) 

111~:,e. ~~~~' ::~~n 'ftcr~1 ~:~f,~:·~11~~r i ~! 11:~Kr'; ~011110";: ~\:!::0:ia~;"::c:v~0r~hoe111~!~!:1~~r,~~:1~!<;~f~~11~~1 ~: 
~~1.1,~: ~:j ;~:~!~1~r~~:~; r°';rht'~b0~ ~~ ~1~1:J~f c~~~~.~;:; ~ ~~ c;1~~~~~~~1::~~1 b~11r.~:::~ 1 ~11"b~u1~~!~ 1:uf~:~~~~l~i~~ 
a11rl doe.i nor hck ID loforma!lou 1hat 1"11 meet rhe bec110•1> rn ill arra11g,.ment aod compif'le \od11x, ii f~ 

;;t,~1~,.,~~::.Pr~e8~~:J anJ older 10en.-Phila. Mr:d ~'~~;~:!1:,t~o8ntv;;~;~!n:~:,:~,'~'~~.~:~e;"P~:~lit~o::?. 
Tb!11 I~ ooeoftbe really u~eful books. It \e attrac· - N. C. Mtli . Juurn., Jao 1S79 

WATSON ( 'I'HOMAS), M.D. -.--- -
LECTURES ON TUE PRIXCIPLES AND PRACTICE OF 

f.:~i'~::;~'·2~~f lI~:,~:i(/Af ~::;J;;~~~gfi:..~~~f:l~.~~;:~~;~~~i~~~~~~f ?&:~;. 
IVJJ.L1"1$ ON PUL>JONAJJY CONSU'1i''l'JON: '"I WALSJJ<ON TRE D1'EAS"80F THEH<ART AND 

·f J~~i~~~;~~:~~~z~~~~~ : f~~lil~~~\[~~~J~\~~it 



ITENRT C. LEA'S SoN & Co.'s Pu"BLIOATTONs-(Praclice of JITPdicinP). 17 

RF: J:r:.~ ~J~h~ ~!,~}!~~;<:;;:~ ~r::J;}'!o/V~tftcfru fn Un11'. Colltl/t. London. 

A SYSTl':'t OF \O~Dll'JN"JiJ. WTTl-J NnTR!I A~D A.DDITI0"1!1 RY nF:NRV TI .HT~-

~f i+f ;~1~t:~~~~{~~f }F;i~~·~~:!~·{~:'.1i:~J:Yf ;~:f::{~J~~:}~;;,:i:~~~~i,::f.&~ 
Voi.r\lr: I (11ot1• r,flrf11) t"Ontain!' Qp:o.-rn \L Dt!IEA<lF.!'I and U1sr.:.\<;r.<1 op TRY- NrRVOU!'I Rl•<!T•:Y 
\"uLrM>' Il. (110,,. r,Nrf11) CQnl:iin~ D1~f:\SE>i. OF RE'OPIRATORY rinil C11tC1.JL\T•11n Sn;Tt:\J., 
\'uLl'\IE [(f. {11ow rn11h1) conbim1 Otstt,A<;..:<; OP THE DinrsTn·p; nnd R1.1100-GLA'llll'L\R 

t·.~:~~~·,.~;,::~~"l~Rll'i'ARY 01\GA~s. OP THE FEMALE Rt:PRODUCTIVE Sn1Tt:lil, and OP lHE 

~J.~~!~1~l\{\\i~~1l~~1f ~~~~~i~~~~~~i.tjf~1~ 
;'~~', 00~~;:1~;~t ~:1r" :~ ~t;~kf ~ 1 ;~Yb ti-~~~::~~~~~~ ~:~1,11 ~~:c,ti~~~!le:~.e:h ~rL1;r~r ~~o~~1 ~~o~~ L ~ ~1J~~M 
'E"7.I r., !)i,e:Hf'll .-,f ih'-' Rf'rt11m 11~· BL1Z urn Cra1.1!'0, Dinhe1e11 h.v I~.\11111-:R OtUT'ITO", ln1es
tinal Li.11f':111e" ltyJons i;:yr,n Unn;Tuwr., Ca1nlep«y;1nd Somniunhuli•m hyT110MAS Riso CHUI'· 
Bitus . ..-.pnrlexy hy J ll1·0H1.1NoS .JAf'K!<t1s, An,!!:in:i. Peetori!I by Pr"fe~~or 0\lllTI'if':R, Emphy. 
!'f'maof the Lung• by ~ir \\",L 1,1A11 Jr.ss1rn, etc etc. All the lendin1!'ft'hf•OI.• in Ore:tl Britain 
h;i\·e contrihuft•I thf'ir be~t mf'n in gene-rou>' rh·nlry, to huild up thi~ monument nf mf'dirnl !'t'i· 
ence. St. Brirtholntnf'w'"• Guy'!', St. Thom~"', Unfrer11ily Coll111{e. St . :Hary'll. in Londnn, while 
the Edinburj!"h, Gln~gow nnd ;\hnche4er •ehl)Ol" are e(!u:tll)· well rf'pre-i.•nll"d, the Army l\le<lh'al 
Srbool nt Netley, the military un,I nanil !ll"n·ices, 1rnd the r•ublic henlth bo:-11d!'. Tbnt a work 
c.-,ncei'l"ed in f'uch n 11piri', nnrl c:irrie.I o•JI under rncb au11picel'I l!hould prove nn in11i~pen~able 
lrea11uryoffaf'!~ nnd elq•eritnee, sui1ed Tot he dnily wants of the prnotitioner, 1•n11ine\·itnhle,11nd 
lht ~urce-111t whirh it hn11 enjoye1I in Fn~lnnd, and tbe reputation which it hM ncquin•d on this 
l!.ideofthe A tbntic, b;n-el'Of'nled ii wi1h the :1pprob:1tion oft bl.' lwo prl" eminently prnctirnl nations. 

I t~ larg- si:r:I" and high 1irice hn\'injt' ke1.t it beJirnd the ren(·h of many prnctitioner!! in this 

~~~~~r~~;e~:i:,:·~roe ;~;J po~;81~1:~·1 atl~\~Q~;~~~a~~j t'~;s~:e;:~~:d~·::~~nh~! ~::~i:~n~~;~~k~.,h~tll r,;:~ 
11.\·evolumesnnd fi\·ethousa11d pngesoftheoriginnl hn1•e by the u~eofn.emnllertypennldouble 
co lumng, been eomprt~·l"d into thrf'I" 1·oluroes ofo1•er three thnu~nnd pn~e!!, cle:1rly nnd h"lnd· 
rnmely printed. nnd off,•red ttti..prieewhich rendenitoneoftbecheo.}Jestworksever presented 

~~ ~:~l~~~:~lt:!~i~:~~;e~~i:':~·r ~~;1~ P~,!~~.on S~~,~= ;,:~1 ;:"~~ ~~n~ n:1 n';~:~r ~f ~~~e1~h ~h ~ ;P~!~~~;;1~~fh ~ 
~~:~\~~1r:~ t~~n:9e0~1~~~~.~~;~ i;1~:. ~;~i~~ri:;;e;~ 1~1r~~:1~f ve~ ~ ~~~m81~n~t~~l: ~~ ~hne~l~~1id~irne~1 ~~;,'\~~,~~ 
elaborate tre,1t111tnl to :idapt thE' nrticle~ rlevo1ed to them to the want~ of the Americ:111 physi. 
ebn; nnd there JHI" point" on which tbe received prn"tire in this country differ11 from thnt 

f n~i~:~~~~::~~~~i.f:i~~~~~;f:{~~~~;~i~it1t~;~l~~~f:~~~~i~~~!~~~i~i~i~::~~zf f: 

f J.iiiiii!iliilf lliti! 
~\~~~~0~!~¥Tit~1~ ~lt~liif I~~~~ 
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BAR T/!oJ. ~~ri~~1~/~?di~ ~J~~-,T~l :£;~!/,;!Jf;11 1(/1;.fbffmr.11. M~it. ~t>ll t>f l'lliln , de. 
A PHAC'l'IC.I T. 'l'HEA'l'ISE OX ELECTRICITY I:\' ITS A PPL!. 

CATION TO MEDICINE. Seconi Edition. In one very band1ome Svo. volume. 
(1-iPr,.ss.) 
Afewnoticesofthepreviouseditionnreappended:-

il!tf l!r!~!f iif 111f tii~i 
gui~hed 11.uthor. The i\!usiratlon~ Are ele_'"-"·-"-' __ 

J.JJ!'f~[/,!S:.' ~'d~'~·ia;~::~J,~~},.,!L!!dt,,, T1ijiTmllry for Dia. nfthi> II'• rt'tln8 !'111ttlmi., Pflilo., ~t" etc. 

LEC'Tl'HES ON Dlf\EASER 01' THE NER\~OUH SYSTE~I, 
ESPECIALLY IN WOMEN. Second EdiLion. In one \'ery handsome J2mo. ,·oluwe 
ofabout250 1inge~. (Prtparmg.) 

f.f ~!.~~tl~~iJfij~IH~~~!~~~~EHE~t~~rt?.:H:31~~~t;~:1¥~'.tH~@i1~}i~ 
whole work he has been careful to keep in ''iew the practical lesson9 or his CMes. 

A few notices of the previous editionnreappended:-
It Is a record ofa number of very rem11rkahle Thearticle11 belDlj' In the form of clinical lector!"s, 

ca~es, wllb 11.cute analy~e~11.od dlscu~~loos, clloicat, sboond in illu~trati'fe ca111'~, and are much ea~1er 
phy<1\0J,.giul aud therapeutlcal It ht a. book 10 reiiding than a ~yijletnaUc treatise oo the ~Ame 
wlilcl1 the r·liysidirn ffiM1inlj' "llh a new by~terical topics.-Ctlllrgl!! an<f C'/in1cul Rr('11rd, lllay 15, IS'l. 

~if ~k~~J~tl.tl~1~§r:~i~~~:~:~~~~:~g: ri\~~{@i~~f ~i}~:~~,~.~~f~~t~~~:l~~~~~~i\: 
The ni<m~ or the author i11 ~ufflc!eot gu11.nutee that ed by hii> -0rlglual lu.,estiga1\oo and practical i;tndy. 

these loples are ably 11.od ~11preelatinly diseuoed; The book!!'.! one we eao cumm.iod IO i.11 of our read-
~~=i~~:~ t~:~y ~~= 1~:;:J:~!'.1e~~~e8 enl~~:-l~t~:1i'~a~~~l'. eu.-Ma1·yfrmd Med. Journal, May l, 1551. 

HA MJA~;~:i~;~j~t,~~~£~~1~~~J,~~f;.~h}£i:~!!;k;;,~: r,;1'.;;:r:;.cs. Bll1rhNll'e T$fa,.d, N. Y., 

NERVOUSJ)JSEASICS;'l'UEIR DESCRIPTION A NDTHEAT)1EXT. 
Second Edition, thoroughly revised and re\vritten. In one hl\ndsome octavo volume of 
6!18 pnges, with 72 illustr::i.tione. CJ"oth, $4. (Just Ready.) 

CLtl~E~~1s81r;~1:Ii~~o£~~~g:~~~~!~1¥!o~:t \ ~~?11 ~ ~!~ 1;:8° P~:~t~~Cio't~:;~ ~;.ndsome oetno 
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MOR~!;:.t ~!~:.~::::~~;.!~i~t::£:;: 1st. Mflry'11 H'l1tpilfll ,l/td. Sr!wt)l. 

SKIN D~SEA~BS1 Inclnrling their Dcfinitions1 Symptoms. nin2nosis, 
~~o;nneo~ ;~: :~~~dm~~~t0ov~~ 3~~dp;;::.t:i~~ti 1 lu~t~~~~o~~I. rcl~tt;d;~ t; 5~ n~ J,r,~e;;:,i,~~~{s. 

l~f ~!(~~~~!~ ~1~i!~;~~t~ 
lP'f)EPr~fr·,R;,~~l~~;;i~~i:,1/;~;;l VfWPfllDi.ww1tin Rn.th 

A PRAf"l'TCAL 'l'HRAT!;rn 0:<1 DTSRASES For 
the Ull"e of Students rtnrl Prnctitioners In one handsome 600 
pnges,,vith numerou~ illustrntions. (Iu Pru.s.) 

pox ~,:U:fr'1~:~~K~,~~T~l;}:1~lo~·fk~·-;::;~R,;,·i·~t~~:~,;,.,,?,,:,·i1~!;.~~rs., 
AX EP!TOJrn OF SKIN DISEARES. Wl'l'II FORMUL)E. FoR 

~~o:ngeM::r;~~:d~~~Tet~~o~~.R!~luT!~~d ~~:,i;;~~~;r.)ughly revised and greatly enlnrged. 

FLlfr~f!'f1r~ftr!:'r)~,.~l1~,;,~,t Pr1t<'Uc1of Mt>dicine 1n Btllou~ H11t1pitnl .lint OQ/Uge. N. Y. 

A ~lANUAL OF AUSCULTATION AXD PEHCUSSION; of the 
Phpical Diagnoll"is or Diseai:es of the Lungi: and Heart, 11.nd or Thornt'it' Ant>uri"m 
Second Edition. In one hnndi:ome royal 12mo. volume. Cloth, $1 63. (No1i· 1l1Ddy.) 

!l:::ll~~l!~e~~~~ J~!~0b!c~~~a;X~~rpE1~ll~!t;eaCt~ie: 1 ~~!~~~~:a\:~~~.:~,\~! r:~~;,~~~~:;;~~Qll CllODD~l~J~I:::~:;!~~ 
:;11~~f:~·~~~"~uJ:~=~~~9ofl'rt'ba~n:!e:o0:: :~::~· t~! [ ~0r:;:i~~ot::::.~eCi~~~~~~,~~~ ;!,f'.1 ~,~~~~~'. ~:bd.Pf~t~;~ud 
BY THE S;UfE AUTIJOR. 

PJlTH!R IS: ITS MORBID ANA'L'O'fY, ET!OL0r1Y. RY~f l"l'OM
ATIC EVENTS AND COMPLTCA'l'IONS. FATAL ITY AND PHOONOSIS, THEAT
l\tF:NT AND PilYSICAL DIAGNOS I S; in ri aerie" of CJinic11I Stuclies. By Aunu1 
Ft.tNT, l\l.D., Prof or the Prinriplea and Practice of Medicine in Belle\•ue I Io~pi!ill Merl
icul College, New York. In one h:inrhome octavo volume of 142 pnges. Cloth, $3 50. 

B~T;~~;,~ti~z~REA'l'TSE ON'l'HE DIAGNOSIS, PATTTOLOGY, 
AND TREATMENT OF D[SEASES OF THE HEART Serond revised 11nd enlarged 
E1lition. In oneocla.vovolumeof550 pages, witho.pl11te. Cloth, $4. • 

B~T~ERs~~~;~7~RTREA'l'ISE 0:\ THE PlIYSlCAL EXPLORA· 
TION OF THE CHEST AND TrtE DIA11NOS£S OF DISEASES AFFECTrNG THE 
RESP[RATORY ORGANS. Seconda.nd Revised Edition. [none handsome octavo vol-
umf' or 59J pnget:. Cloth, $4_5_0 ___ _ 

B RO 1J;~;f,; s("~g~~:::~~; ~J~t!:,i ~~:,i~:.· :;:~~I ri~~ E"r H·•Rpflul, ~tc 
THE rrnHOA'l' ASD T'l'S DfS_EASE~. Retond AmHicnn . fro1~1 the 

;~s::;~T1:!~~:,~;!::~~:~~:!1'.:~:~~;;t,;~;;.:~~:;~;~;;:~.S'.']·~;~:~.;''"t~·~~·:~::; 
SE/ l.i~:~1~~~:\~:PJtt~Y:Zii171,,:~f~~~i, ~~1~~::;;;;1;;!,~;;,MylNmfo, Olli•/ of tlu Tl1roal DiRptn-

A HANDBOOK OF ll!Ar1NOSIR A:<ID THEH)IENT Of<' DTRJCARER 
OP T ll E THROAT AND NAS.\L CAVI'rrES. S&eond Edition. In 011e handsome 
roya.11 2mo. vo lume. {Prtpan"ug.) 

wb::'f &~r~.~.:~~,;:£~::£~~tr::s.~x: I ·~~~'.!~l~ ~t!?~~?:~,;,~.:~;,, .• ~:,~::::~t2; 
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0°:.~~\~~[;fl! :,:·,~;" Ftu11lty fl/ M•'1ief11I' flf PP.1"i11, ntirL Ph•Jtti"i"n. to th11 L"ttrrfnf' Jl,1.-idt,,f 

SYPHILIS, ITS )!0Hf:lf) AXATO~IY, nrAG:-.'081" A:<n THICAT-

::::R;· c 8~~:.~'.~.'~r';i.~~~!J~~~t~a~~~h;;·p~1~~ 0~~~~;~~l~~-~;:.~~~·oit:Pt::1~·nni1!'.';!~o~: ~)~~rd 
~~~gi1~0~~:~~~:~:~~~'~1 s1~~;Pi~ 1:~!1~ ~~;d 0~ · l~~.1,L~~-~,.s~vr; 1~~ ·, ~~- ~h·i l~erl~o:~ V [~~~:; 111~!:1: 
Fome 0C'fa1·0 volume of 461 p:ige.11, with 84 very be;1utiful illu-trntion3. Cloth, i3 75. 
{J1nt JlM1h/) 

10 ~1: ~l~~11~~7~~:1~i?~Yo:b\~ii: 1:·;1;1~1~~u~yh~~ ~:=~~~~g~~j:~~z;~~~e0 a~1;hL~re t~a~:~~!d~it8eA:~: d~~·;:~~ 
it~ en1lution, :rn<I in thi~ wav to furni~b rin 11ccurnte 11nd re1i:1hte h11Qi~ for the ri'Cl'IJ?nition a.n•I 
lrl':itment of the dise11Qe. {n n1•nilinj? himself of hi~ unerpulterl opportunities for the pro~e<>u
ti"n of tl1e~e i1we~ti;.tation~. be h•1s ot the some time nrnrle ~uch free 0011 judiciou11 ui:.e of tlie 

!~~~;:e o~~~h~~:·,1 ~~~d h~~\:~r~o11~ ~i~~~el!~i:~ ~:~~o~i:~I ;r:~t~~~';,ii~~~n~i~e t!1~b~:: l~s o~it~b::n~~~1~t 
parnllel in the literntu re of ~yphilis • 

The trnnslntor~ have edited thi,111vork n~ well :is trnnsl>ited it Mnny re"ent ndvrtnces bnve 
be('o inr,orpornted, :rnd in order 10 :idllJ)t it thoroughly to the ~uni~ of the practitioner. much 
space b:1s been given to the cl in ica 1 ~ym ptoms :\nd 1 he them peutio rn an ng• men t. of ~he d iseu se 

BU ~~~,fr~£J ~;1f,t~!1:!i ~i1:e11~)~t ~~ ~~li.~fp£~;. and Surg .. New York, .tc. 

THE PATHOLOGY AND TREATMENT OF VENEREAL ms. 
EASES. [ncluding the resultiiofrecentinvestiga.tions upon the subject. Fourth Edit.ion, 
rHhed ond lnrg"ly rewritten with the co-opero.tion of R. W. Tnvlor, i\f.D., cf New 
York, Prof of Dermntnlogy in the Univ. of Vt. [n one large nod h:n1dsoml" octa"o 
volume cf843 pagea, with 138 illustrations. Cloth, $4 75; leather, $5 75 i hnlfRu~sia, 
$625. 

th:v~,:~~=-~~:~1~g~:~l1d11i~~-t.~ ~11b~c~o~ho~7b:!: .~~~: ~:Y~~'.~~:~~·11::l~~':;;:d'1d~"~ l~~~{ ~~'~.for the ou1-

!litliiil! !\If Iii.ii! 
QJW,~~rk';.:! ~~ ~!~fro-~:·i~tt~·~!;t ~;,~~~~/ DiW1$t' fn th1> ·'"ff""qon lf/'ilic"I CnlT"fJ", Philn. 

A PlUCTICAL TRICATl8P, ON J:l!l'O'l'IC\'CE, sn~RILITY 
AND Ar~LIEO DCSORDERS OF THE MALE St::XUAL OHO . .\~ . ...;. Jn one very h:rnd~ 
some octave volume cf 166 pnge~. with l6 illustrations. Cloth, SI 50. (Just R~ady.) 

:~ii~~;~D~~~~~i~0 ~~~~t~~~~l~l~~~tl~l 
TLe11.11tliurls1tctear1ln1lcond-ewriter,11.odevery 

0 ULs~!i"~l~Fjt~ ~~J~, du Midi and B U~~~~J;,lfn~,~ v!,t:~.~~~H·!!i.1~H~11 ~)C,,u,9t 01 
Ph1Jldrtri111t(l11tlS1'rgF011.R, N. }' 

Alf~g~~,!~~~u?.~~~.;~r?~~nE};eF;:~g~ i~1~~~1~~~.~;u:1~~·~~138i81 ~~~le~ 1~~1u~~l-~:i~~~~ 
i;::.~:I::~l~· f ~~~~J~".~~~'.~·,:~,1~~!:2:\:::~::r~::~::~·:i~; .. ;:;;:~:~:,:~:~ 3·~~:~:,~' 

Lfr!£~l:~~N&.~1~1.~~:if ~~~::fi}i~f~:~; 1 "g:~::~~:~·lt:;i:.:~~.~;~~·:L.~~:::~1 ~0.:: .. 
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S MITH (J. LEWIS), Af.D., 
CllnCenl Prn/,.uor of DiAn1R'll of ChtldrPn fn tht B,Ll,.,,u~ 8fJ,v7,ftn/ Jf~d Cflll,Ot, N_ r. 

A COMPLETE PRACTICAL TREATISE ON THE DISEASES OF 
CHILDREN. Fifth Editio11, thoroughly rHi~ed ~nd rewritten [n one ban~l~ome o~-
~~~oe v;~~c°1Ru~~i:::6r~i~::~11:~'8~ ~~~st~j~;~;~ea5~J; b, $.! 60; leather, $6 50; ,·ery b;nnl-

lf~~~f~11t~~l~~;~~1~1~{~~H~ 
KP,ATING (JO/JN ,lf. ). M.D .. 

r..ul11 rl'r •n llu Dil~"~:· "! m,1/(fr'n ,., t/1;. f"1lirPr•il11 of """""ll'IVI"'"· ''C 

TITE ~ I OTllEH't; GU!JlE I:\ THE :llA:'\ .IGl•: :lll,:\ '1' AND FEED
ING OF INF ANTS. ln one hand~ome 12111 0 V(ilume of 118 pageil. Cloth, $1 00. (Nr.nlJ 
R uui.11.) 

f tf.~:;':~ii\~;:fli'.!~i:~i~~H:~:tiI:~[r,:~~;~~j \~f ;~~i!~~iit~;~~!.~~~~~·~:N;:~~i ;~t:~fK:~i~~ 
carefully wrlueo thH tr uuuor r~ il to b1>.con1e r••pn- 1•f h1>r child a~ de'l'ulve upoo her: he haR •tu·H"o .. ly 
lar. It biu alway" b&t"n a 1Dooted que1'1.1(1o how lar omitted gi••lng pre~criptinu,., and 111 .. truc "1he mu
It I& •P•ll t .. instruct 1h e public, bo t w-ork& llke thi11 l1erwheotocallupo11thedoctur,a&bi&duMe"are 

fb: 1~~1~ hied 1 ~h:0~!11~~~11;~~;111~e~~:1:~/i:r0i~ ::~~~ ~Jt;t~Tn~~:1~~~~i!;~:·~~·;~d.-Amtrica11 Jouri•a of 

R~~~Bi~~~~tI:'~~~N~~SDH~R~·gTICE OF OBSTETRIC MEDl-
crNE AND SURG E:RY, in Reference to the ProcellS of Parturition. A ne• and enlarged 
Edition, thoroughly revised by the a.utbor. With additions hy W. V K•ATI~&, M. D., 

:~~r~:s~~s~~~~~~;;f:j :eel~:: ,.~~:;:ff:;s:4n0 ~::!~~lw~~~l~~:~:~~~rd~l:.~~~i·fu 1t ;\~~:~; ::d 
numerou11wood-out11intbetext.('nnt11.inine: iT1 >1.tl n el\f l}' 2001argeo.ntlbeauliful fi!!ures. 
Strongly bound in lea.ther,witbrai11edbands. $7 00 

WEST (CHARLES), b!.D., 
Phyllirfru1 lo th' HfJ~pilrtl/or Sfck Children, L nmlrm, .tc 

LECTURES ON THE DISEASES OF !NFANCY AND CITILD-
Hoon . Fifth American from the Si:ttb revised :\nd e nlarged Engli sh Edition. In o ne la.rge 
and handsomeootn.vovolumeof686pa~es. Cloth.$4 50; leather, $£> 50. 

B~~~~~~ ~~~1

~~~~~~'S
1

QF\~HE i\ERVOUSSYSTF.:\I IN ClllLD
~!!.~~~.bi:i"Ja~~~\us~i~ia 1inL~~ceu~:~u:!~v8e;_:~1 %~!~ ~~~~~.C$o:l~~~ of Pby~icrnns of 

Br THR SAMR AUTHOR. --

LECTURES ON TITE DISEASES OF WOMEN. Third Americ·an , 
from the Third London Edition. In one octnvo volume of about 560 pagea. Cloth, 
t:l75:1eather.S47ii. 

w~.vc{~~p(t~',l'E TREATISE OX THE PATHOLOGY AXJl 
TREAT\1ENT OF CIJILDBED, for Students an1I Practitioners. Tran~lated , wub 

~~~~~n;~n~::~~~:v~t~~~~~~~ft~~,&s~~;~s~ Gc~~t~~ ~:iot~~n, by J AMES Rt:AD CHADWICK, 
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TRO~~~/~RJ!nJ ~~,fr~~-~1e~/!h/!:~lf,~~Q/ Ph.11rlria1111a7ld S"rgeon8, II. Y., .tc 

A PRACTICAL TREATISE ON THE DISEASES OF WOMEN. Fif1h 

G ry~;!~~2~r?i:f!cfr:!,~olh~~1:i~;ic~f'/;{n?c·~~~'cfll SQritly/nr tht l'Mr Ml. 

YOLU:\IE YL (J11:-t Ready) Cnnt:i.ins Essays by Doctor., W. TT. B_r-

~'(.t'.8!Mi~~;,f: t',~r:~~"E:fi~~,-;~~~~::~:"Kh~~.,;:::;";;~~:·~::~~.;~·;;,:·.~: 
~~:~;·t:~E;~:.~7,1~'. !;r :~:.::El~~~:~!:~~:.~~~J}~:~:::~,.'.,;:~~,~~·o~:.::~;~~~~·· 
G):;~~~\~;i,?~~u~1~::tet,:~1~P1eting the series will be «ent hy mnil po11tpnid on receipt of $~0, 
or if 1<ingle copie~ ore clt'·~ired they will be furni«hed at the rnte of $5 each, excepting 
Vol. IL for the ye11.r 1877, ~he Jlrice of which is $6.50 

En :;~·~~:i'. ~,I:!~~ 1~1.,J.~;},:i~!~P,j,,f :::~~~~' "/l~fr:-t:JI,~t~cc9;,~·io BritW1 ,,,,(11 (/•fa lfnR7Jitaf . 

. TJI E D18KASF.8 OF WO:\f~N. Including their Patho\cn:ry, Causa
tion, Sy111ptom~. Di11gno1<is and Treatment. A mnn1111\ for Students nnd Prnetitioners. 
In one hrtn1l~ome oetiivo volume of 5i6 pages, with 148 illustmtions. Cloth, $3; leather, 
$'4-. (J111tReatl71.) 

Itt&a11leHuretorudaUoolr.sothoro11ghlygood Tbegreate..,tpal111 hu·ebeeu take11wlthth .. 1ec-

ir:f.~::<:l~~~I:x~~f~~~=~~·~:f;:~~f~f :i·~~Jf ;? g1~~i~::~:~ii:~~:~r~1~:·:j:~~~~:~f!JJ~;~n; 
~;!rt~=~~1'.0a~,:~d~c~1:1~!i~1:~h~:7~~fu!~~~!!1 :!:~ ~0:g{:;]~~~,~~~-;:~!:i~o~=Z{1~i~:~~~~+; :~:;:;~~ 
::1:r ~:l:~~u!; t~~~=e!r~ :u'd0~~t 1~!r~~~~tf!1f ~ ;:~e~~:!t:0'~."~~~1 ~ro~~~:ui~~·r !1'i1~:~,';~~~11l~:1 ~~r~ 

~~::~;:,~f 1t~:}J;·~f.~:1~~~;:1:::~:,~~Vi~·~~¥ ;~::;:mf ::]~;fi~~~~~~~t~1t:f:11f i ;ii~f & 
~~~~:·1~0Xiedi1,~!dds~~afl~YJ~;~:~1.b~1~t:c~n i.'~fs~~es. gim.-Tli, Practttfoner, Feb. 1882. 

BA Rihtf.t~r!~?Y~~!!: ~~St.A!i1~;~/:!!;f~r. &c 
A CLINICAL EXPOSl1'l0~ OF THE MEDICAL AND SURGI-

CAL DISEASES OF WOl\Oi:N. In one hl\ndsome oota.vo volume, with numerous illustra.tinns (Nd111 Edition Prrparwg.) 

H0D~!rtt~ lfr~e1!,of)o1i~tr-?r;: .tc., in th=ityO/ Pom81fl11CMtfa 

ON DISEASES PECULIAR TO WO~iEN; including Displncements 
of the Uterus. Second Edition, revised a.nd eul.:i.r1;ted. (n ...,,,e beautifully printed 
oetavo"t"Olume ofSHl pa.gee, with original illustrations. Cloth, $4. 50. 
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EJIMf..~~J~~~t1~,~n~·~1!~~ir~1,j~(!}:;}:.~~~-· 
THE PR! :\C!PLES AXD PRACTICE OF GYX,ECOLOGY, for the 

~~:~;~.s~~~~::~~::~,~~~r~~~:~:::n~;=~~~~~~:::.Si~o~ ~~5~~.~~::!:!:l~ufi~~s~:~:!~~: 

~tll~f if '~~i~ li!f f i{i' 
No gy111ecol<>glc11.I treatise hu H.ppeared which great popularity 10 r11.pidly. Allll.work of{!'.ene ral 

conta\111 11.n e<1n11.l amount or or!gl111tl and n~eru1 ref<'l rence 11po11 the i;nbjector lll11ea~&< or Women i• 
matter; onr doe11 tlie medical and ~ttrll'.ieal hl11tvry 18 h1vwloable. A~ a record or tlrn lar11e~t cliolcal 
or America tndudP a book mor" 11o•el and u&efnl. experience aod ob~ervallon It h11.~ no "qoaJ. No 
The 1abolar aud lltatl~tiu.l lnfortnntloo which it pby~\ciHn who pretends to li:~ep up wltb the ad
contalDll i8 rnar.,ellotu, bQthlnqnant\tyA.od acen- .,ancei;ofthisdepiutml'ntofmeUlelneeaoaft"•)rd to 

r:~!;e·l~d.,::t~g"a~~r~: o:t~~"'~':o~~a!~~c'l'bal::~~~~~ ~~,~~·,h;uj,;~·:l~~~h1'ilk Journ. of JfHlicli;e and 

AN A,JJERICAN SYSTHJI OP GYS,BCOT,OCY. 

A SYSTE~l OF GYX,ECOLOGY IX TRE.\'1'!8ES RY YAH!Ot'S 
AU1110R.8. Edited by lion,1.71() R. IllGELOW, M.0., Wnshington, D. C. (//( Artlva 
Prrparoiion.) 

fl UNCAN (J. JIA TTHHff.'>/ . .JI.D., LL.D., V.R.S.g. de. 
CLl"JCAL LECTURES ox 'l'llE nrs~: .u·;ER OF WO"E~. 

Delivered in Saint Bartholomew'~ Hospital. In one hnntl,;ome octavo volume of li5 
pngH. Cloth, $ 1 50. (Just /u1ud.) 

~~:~tlf f.:~l~~~f;~:7J.~.g:r.~:~:~~r:r i1rn'~!: ~~'ir~i:~~~~;:.~£~1~~:;~fi·,.~:~'.·~;:J:E. 

~i1~~[J~!i~~:;I~;~~J;J~l~:\;t{~~~\tl~ t~I~\i~I?·~:)i.~~1E;irir~~~~1~:I m 
P A R~~ .. t~~t'?!! ~~I~· iht~d:-!Phi,, HMpit(ll, Vice-hut. fl/flat Ol111tet. S1c,fty fl/ Phi/<1rl.•l11h1o.. 

EXTRA·U'l'EHIXE PHEGX ANCY : l 'l'S CL! NJCA L IllST0!1Y, 
DIAGNOSIS, PROGNOSIS AND TREATMENT. In one bandscme octavo volume 
of 272 pages . Cloth, $2 60. 

TA~":r~i~~:~A:N~)D~~~-~SES OF PRF.GNANCY First Am erican 

~I:: ~~e !:::~d ;::nEen!~:s;;0 !~g~!~~!d!~i1:n~e ~~~:0f::~;:1;~:!:.1a~1s0~:~ ~~1W~a-

00 J:~f~!; ,,Y~;l~~irnl SurgffJI, M,,1it11--::::::;:::::-

A PHAC'l' J(',\ L THEAT!SE ON TITF. DISEASES OF TTTE 

¥!.~~:0Ji};~·ri:~~£~£~0{~'~L,~~~.;r~;F .~,~~7::~·:: •• :~·~,·~· ~~~d 



24 IIENRY c. LEA'S SoN & Co.'s PuBLIOATIONS-(Midwifery). 

BA Ri~~~rt1:~101~:?£~!~ fL~~~·.£·gnapifol, Lo~don 
.A ~IANUAL OF MIDWIFERY FOR ~llD\\'f\"ES AND ~!EDICAL 

STUOENT-i. With 50 illu.slrationa. In one royal 12mo. \'Olume of 200 pages. Cloth, 
$1 25. (Lately /Hued.) 

PA~'~•~ ~~~:~;t:.~1:i!i~~~/!:~:}!.!1 ·~u .. g. r>IBWIP.lt o/ lV·imm tn t/UJ M,,1f. Coll. o/ /nrlfnna 

A TREATISE OX ~IIDl\"IFEHY. In one very linndsomc ocLarn 
''Olume or about 550 pnges, with numerOUl!! illus~r~tions. (Prepari11g.) 

ff OD ~!r~t~~~?o/faR~·li !/ia~i/tr1J, .tc., in the Uni'Otrait110/ Pe1u1avlvanfa, etc. 

TIIE PRINCIPLES AND PRACTICE OF OBS'l'E'l'RICS. Illns-

~:~!~oa~~~ol~e;?~P:;:~~!~1~~£::::i;~a;::~~1~:~~s;:~:~d:~~:c~~r;:~~~!~r~~~r;~[~~:~ 
011 •r::e~e:~~::~::t:hi~ ~l::::g:ns~al:t;:~·press will be forwarded to ILDy addrese, free by m1til, 
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JJA MIL. T~~~;(IS~:~.~~~Tf[,[~',~, 1L~itaf ~~~-Yark. 
A PRACTIC.\L TllEAT!tiE OX FRACTURES AND DISLOCA-

;;t~~~ ,·ol~i~t: r~d~!~orn91~~0~~~~:.1 Yw~~;i~;~· ~1~~~~=t~~~;1pr;1:~t·, f; 5~~e 1:~1~he~~":s0;~~ 
ball Ru~llin., rni~ed b:i.nds, $1 00. (J1ur [$s1ud.) 

::~1::1;;lf :t~iifi:~~~~:~i~:~;~:::i::g~~~; · ;f ~#.:'}~~~;:z,~:~#;~J:t:l.l~::A~l~~:~~ 
~l~~[itii.~~JM~~l:~f 1:.I:.J~~.~~~~:f ~{G~ ~~:;:~·:~:~m:~~,:1~~f~~:f ~~l~~:1~1;:;t~:~~~ 
~~;;if ;:~ii{f i~:;!;~;~iii!~~:l~~~l;~::;; ~~~:¥f.f f :~:~;~:'.~f ~i~;·}'.jfr~t~;i};:.~iJ.~J~J. 
~~:~Jiiiifoi:J·~:~:ff iw~:~~:t~:;;~:~.~r;~~i~!r~~ :f.i~~z~l~,~~!!~;}~~1:·:::L·;~~::::.:,;:.~~·;::: 
elooal •urk -Detroit L<incet, Nuv. IS'-, l~_so _ __:___ __ 

A SHH !~~~lit~?ilfi~~r;.r;2iv ~f;.: Surgeon to tht Epi1cnpal Ho1pilal, Philnddphia 

THE PRINCIPLES AND PRACTICE OF SURGERY. Third 
F.dition,enlnrged nndrevised. I noneverylarJl,'eandhandsomeocta\•ovoluweot onr 
1000 pages, with nbout550 illustrations. (fa Prus.) 

R0R(~!Jrn;h~fg~~~-~~~f~;~~~1~~)s;~:z~ff~;:~-~t 111e Phu~1de111hca sch~lnf,. .ntnmv, F.u w 

'l'lrn l'lU:\'CIPl,E:l A:\'D PRAC'l'JCE OP SURGERY'. F•u· the 
u~e of Sturlents nnd Prnctitioners <_>f Medicine and Surgery. In on .. \'ery hand~ollle 
octavo \'Oiume of allt)ut 500 p•1ges, w1tb lllnny illu~tr.1lions. tPrtpanug.) 

S'/~~'!.iI~~~st,{:~~!T~~;:t~\~4~;,~,h~!f~'};;::;,;~~~,~1 n:o~:1~r~f. ~::: ~:::~!: ~tr:veon (Ulll "11"'· 
A PH.ACTJCAL THEA'l'l8E O~ l<'B..\C'L'URE~. I n one hand~omc 

octarnvolu111eof1d10utGUOpnges,fullyillust·rated. {foPr11u.) 

By TJJE SAME AIJ7'JJOR 

A MANUAL OF OPERAT IVE SURGERY. In one very hamlsqme 
roynl 12mo. volume of about 500 pn.ges, with 332 illustration~; cloth, $2 50. 

~~i~~ill~llil~~;~~!1 
Rn•<Jrd,Aug.3, ISO&. cla11ud wi1btbe1.e:1:t·booll11fnr•tudeot~oloper11.tlTe 

~:r~.~~=i~:r~1~~;:t~f :~~::J:~i~l~ l~;:~~~E~:I~ ~c~~r:i'n&::~t:~:~~~: ,~:~r~,i~:,~~r]:ty p2ri: c1'!;~~oer. 

ti~~!~~ p~::.~!~t1hv:, ~o~~.~:t~.- g0:b~;1· 2s6• 0 · :1~~Fif~·0\i:f~!~:~i;W~~
0

::ij:y~~r!~~~!~1~:~, 
COOPER'S LECTURE& ON THE PRJNClPLESAND 7SO page&, with Jl61lluHralioa~. Cloth, $J 75 

PMACTICBOP St111.«10l"f. lo 1 vol. Svo 7:.0p. Cl'b, t'l. ).llLLt:;lt'::il'RJ~Cl l'Lt;~u~· 8Ult0Jo.:it\' tourth .-\m('-

:~~i~~~~ii!~~~i~~~;~~ ·l~1~\~¥~~~i~¥l.f ;~~~ 
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GR 08;;,)r~~y 11!,,.~,1;~,. ~·l:,,.!~~~ k/~~~~~o~·;;,;:~~l ColUge o/ PhfladdpMa. 
A SYSTEM. OF SURGERY: Pnthologicnl, Diagnostic, Therapeutic 

~£~:!~,~~:;;;!J!rn;;~~~:;;··:~z:~:;~Fi~!::d·:~YE~::~;:i:·::ri.~.:~~~itn~~!';;;'. 

itllil'if !iJiiiJi 
~·~~::·r:.2;;~!~1~~;:~~;l~~1E~!\:J:~!t~·,~~:~~~~~~ci:;~ ·~~1;:~:~:j::~:~i:E~;:~!~£.~~~r'.;rH~~~::~~~~: 
th11n 1:10. hut. thl' ~tzl'I ot lht1 pag11 h11\'iug bl'en m-

B YATH~~:~'~,g~::i~ TREATTSE--;;-;T!IE DISEASES, fN,JURIE::l 
and Malformations oft he Urinary Bladder, the Prostate GliLnd and the Uret.hrn. Third 
Edition, t.horougbly rM•ised n.nd much condensed, by SAitui-:L \V. G1toss, J\l.D., Sur. 
f;O~nt:~ 1t~l~i:~;~adC:~~!~ ~~~zg~tal. Ia one haod;iome octavo volume of 374 pages, with 

For rt>forl.'neeumlg\'nt>r11\ lutoro1atiou, t~t pbyi'<iciau .'ompr('hcuded,by th(' rC'o.~o.nal1h•J1.nd vrncticRl mRlllll'f or•nr~e<lll call tlnJ. oow ork that metl8 tlh'1rntl't:•~ltl1.<• 111 which tlw variou1> i'<UbJtt'l~ 1u e ~ybtl'm111iz~J. a• d 

~:}.I~:g:JJ~~!fg11;·~fg~:~:;g}~ 1i~\fa,~~~~:(~::~:~~:~~:;:~:~·~~;:~~~:~:f~~:·:: 
BA PRACTICAL TREATISE ON FOREIGN BODIES IN THE 

AIR-PASSAGES. In l vol. Svo., with illustrations, pp. 452 Cloth, $2 75. 

QO [~~~~:ii;~:1I:~;~~~l:~;;~~~·~··D~:t::,· ~~:~:~~r~:~·B~:·t~;2;,:~~:· H~~,.ftnl and lht. 

A 1lANUAL OF DENTAL SlJRGE ltY All<D l'A'l'l!OLOGY. 
Thoroughly revised and adnptecl to the U9e of American ~tudents, by Tbourni1 C. SLe 11-

~~~1tf~~~~i~lt~~}~iri~~~~~~~~~ book and manual ofprn.c~ice. 

f,~~f j,:%~~~~j~~~1f~i{f~t~~;J~~1~~~~i fuT r~:J~r~~i:~~'.i~~~~iH~:;~~W~lif ;~~~~¥ 
~~!~~t~!{~l! ~~1111¥~~~¥~~[~ 
DRUITT(ROBERT). M.JT:C'.8~ 

THE PLUNCIPLES AND PRACTICE OF MODERN SURGERY. 
~:t:~~i~:~~~s:~~~~:~~:~~~fr~;~t~~~~bo~n!~~~:~~nngds~my;o;::~::;~:~::!::-o~!~~'~ 
volume,ofnearly700lo.rgeandcloaelyprintedp11ge11. Cloth,$400; Jeatber,$500. 
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flOLJ~lfr·:,,r~!.;YRc:~~~;:i; f.~g~,:~ at St. Genrgt'" ""~pttffl, Lnnd1m . 

.A 8Y8TE~l OF SUR'-JERY; 'l'IlEOHETICAL A:\"n PRACTICAL. 

~~~{~tI~~!f 1~~;~~4t~i~1~~~~!t~~:~i~ 
VOL1G~~K~~A~:0c~;:.:.~r.~T~~~~n!~s 1~~:~:: ~N~i~:~~~!~~~· o~'~:Bd ·Dos~.ROCEbSES, lsJ \;RIJ:S I!• 

VoLg~~T!~·. g11:~·s~~~~-"~Rc;;;~~~} ~1.~:l~~~~R~=A~~oo~'i:A~:. S Pt:(; IAL SY.l(SE, CIRCULATORY 

VOL~~!~ [~~~ .. sc~!.;.:~ ~;~!1s~~n~a:n:ll~l~EA:::u:PSY~~~~\ll~~~~-l~~AHT:TRl~\'~:~~=·s,o?.~::~·lVJV.o1A'i:~ 
M!SOR Su110•:RY, AND MISCE LLANEOUS SUBJECTS (incl uding on e~~ny on lltHiPITAl.S). 

~:1;1 iJ~:,:~L7::~~~:;~::r:~:~x~:{~~:~:~::::iJ:!'.'E:r;:.!:·~·~:;\:~::s~·?,;~::::~ ·E~;I::~~~ 
:;}~ r~::v?!}~~!r~b~!ut~~e ~~i~n!;~i;:r£r~t;ee!f ~~~~:[:~?o~£:3~·~~~:~n ~~~!t:~~J~~~~i(:~~i~~~~ 

rf gg;i::~Jg~~i~:~~1E:f :~~flfo{~~l:&:.~:~~t!~.{:1~~:i~~;::~i~~~~~~;:¥~i 
bas been spared to bring each one up t o the foremost levt>l of the time8, nnd to otlnpt it chor 
oughly lo the prnclire of the country. In certain ca11es, this ba1 reuderecl nece,~ary the sub-
1titut.ion of11.n entirely new el!~ny for the original, as in the e:ueofth earticleson Skin UiPt'&oes, 
and on Oif:leases of the Absorbent Syshm, where the views of the authors have be ... n 8U)'er~eded 
by the o.dvance of medienl ~eience, and new ~rticles have therefore been }Jrepared by Drs. AliTllUR 
VAN HARLINGEN and S. C. Bu!IEY, respeetn•ely. Sonlso in the eu1e of An~sthetiel!, in the Ul!e 
of which American practice differs from tbn.t of England, the original ha~ been 1upplemented 
with a new euny by J . C. R•:i-:v&, M.D., treating not. only of the emplo)"mt'nt uf eth1r and 
chloroform, but of tbt other nn~stbetic agents of wore recent disco\ery. The same cnreful 
andcon1•oienti ')us r e\'isionh11sbeenpursuedthroughout,l ··ndingtoanincren!eofr1,nr1 :y one 
fourth in mntter, while the e'ries of illustrations hits been nt!<1rly trebled, nnd tbe wholv is 
presented 11.s 11. complete expJnent of British a.ntf American Surgery, ndupted to the d11ily 
needs of lheworking prnetitioner 

r.~~~j~E~~t~~~~:i~~~:~r~~I::f!:1wf~~~:~:~r.1N~~li~:t:~,~:~r~;~Y~f f t~1::.ii 
SYSTEM Oi' Mi,;01CtN&, which bas UJetwitb1oroucb favor in e,•ery section of the country. 

The work will be sold by subscription only, and in due lime every wewber of the profession 
will becn.lleduponnnd offered u.n opportunity to subscribe. 

~~~~!0~f ~i~~~~:}iti{~~t~~;~W}~~;~~::~1 ~~i~f:il~'..~~~.~~~;:~t:~~:::~y}~~}f ~f:~ 
~l~ir~~~~~~~{~:~~:~Q.i1~~i~Iil~~~l ~§~~~1r.~l}tif:!£~~~I;~~~i~ti~~~ 

Jif Ji t;liillili 
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H 0 L~!?r~,oL ~: :f.~~~:.)u!!;;~a·l, London. 

SURGELlY, l'l'S PlllNCIPLES AND PRACTICE. In one hand. 
~oo.~e~~:~~~~ $oius~~ of nearly 1000 pages, with 411 illustrntiona. Cloth, $6; Ieo.ther, $7; 

~~f llttlli~~~ ~~~~t.i~l~lil 
al1le1olthe Atlaotlcwlth mnchioterut. Mr. Holmea 



l'TET~~.~~l'fi::S,~~ ?in~ {,!f;J?,~·01:h1~·f~~Q' at St. Thoma1' Hottpilal, Lo11don. 

TIIE ::;•t'UDE;;T'.S Gll!DE TO DISEASlltl OF 'l'Il!C BYE. In 

one royal 12wo volume of ;J77 pi1ges, with 89 ilhutrutions. Cloth, $2. 

ii~~~J:!~~:~t~}.:;:;~;;:~:~f ~f JH1~~1Wt~ f :F&7It~i~~~::~[~·{ 1~.~~:f~~·~;i:l~:~~.: 
GAR ~~~,J,!.;~ s~!!t~

1

,f,f sifie~r~J·, ~!;i1~1~'i'c. 
A PHAGTJCAL TREATJ::;E O.\' DJS EASES OF THE EYE. Edit-

~tl. with lel't-t:ypes rLnd Arlditions, by JOHl'I GRF.El'I, M.l>. (of.St. Louis, Mo.). In one 

handsomeocta\·ol-'olumeofabout!IOOpage!',and 12.J illustratio1u. 

BRO ~;~,'~fll!},,}f:t~: .. ~i~·~1,,.~ J;,a ... d B11rln~dtothr11J11ptn1ar11/orSk1n D11ttut1. 

HOW TO U::;E TJIE OI'lTTilALMO:SCOPE. Being Elementary Jn-

~:;yu~ti1o2n~~~ ~r~t1~a~~;::.o~f;h"3';~f::~~~i~~~-U11C1~~;,t~~~nt11. In one small \·oluwe, 

LA(IRENCE'S llANDl BOOK OF OP8t8ALMIC J,A\VSO~ .O':i H~JURrES TO TOE EYE, ORBIT 

·f ltf f ii~\(~;;~i~~~l ·!!t~t~~~~~}.~~~~~~~ 



30 IlENRY c. LEA'S SoN & ~ PuBLIOATIONs- (Olol., Med. Juris, etc.). 

B UR~~~~ri~~%1/!' ~~f!bS /!~J.: .:u~!~0d!;_~~'rg~ fl/th,/11Jfr./orbf11. o/ lhe Ear, Phtla. 

TIJI<: EAB, ITS AXATO~JY. PITYSIOLOGY A;>W DISEASE8. 

rlf lll~lll,1ii1i 
p O/:i[i:~~1~ff) ~~~g~,~~):~· {~~~;~~~:1e;;:~~·,t::Bo1/ t~:~e f.::r;~s;:.~ 'tr~~~I'Jio~~~~r:ir: J~:J~':ir;:t: 

fl,,ya/ 1'11/,/irA11rifl todu·c1tyo/ l'itn'"' 

A '!'EXT.BOOK OF AURAL TllllRAPEUTICS, FOR PHACTIS. 
ING SURGEONS ANO Sl'UDE)ll'S. Tr:insl11led, wid1 nnte.• :rnd ud,lition~. In one 
handsome ocltl\·o voluwe of about 600 pages, with abuut 200 illustra.tions. (fl' Preu.) 

T .A r ~~?t~t';~" LJ,;f /!~!?w ~;/J ~:~~try (n Quy'B Hottpital. 

A ~IANUAL OF MEDICAL JURISPRUDENCE. Eighth Ameri-
c;•n from the'f,rnth London Edition, thoroughly revised and rewritten . .Bdited by Joel'! 
J. llKt:i..:,,\1.0., PrcfeEsor of Medi~al Jurisprudtnce und Toxicology in the Univerl!ity 
of Pennsylvanin.. In one tarJ?:e octavo volume ol 937 pages, wilh 70 illustrations. 
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