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PARTIr. 

DISEASES AND INJURIES OF SPECIAL TISSUES. 

Diseases and Injuries of the Blood Vascular System, Heart and 
Pericardium. 

There are cases of perl:ii ting pl'ricarclial efl'usion which may require 
removal. PaTacentesis of the pericardial sac may be perfornwu with 
an ordinary aspirating apparatm;. rrhe l:iluface shoul<.l be thoroughly 
cleansed hei:ore the introduction of the needle. The fluid nUl)' then 
be pumped out and the opening dressed antiseptically. .\.n aspirating 
nerdle should be in:;erted an inch and a half from the left border of 
the sternum in the fourth or fifth intercostal space. Thi:; i done to 
ayoid the inLernal mammary artery. ,Younas of the heart and great 
vessels are so quickly fatal that it is harell), noeot-'sary to tli::;
cn~s thr injury. Injuries to the pericardium, ",hethor they are hy knife 
or bullet, are attended by hemorrhage into the pericardial 
Rac and this blood, dotting arollnd the heart, .0 interferes with its 
ac.tion, that death oecurs. Very often, where thif; hemorrhage is not 
great enough to procluce death, infection amI suppurati\'e pericarditis, 
which is generally fatal, will folio\\'. Little can be done in the ,,·tI~ of 
opcrati\'e treatment. The most essential thing i8 to keep the pcn .. on 
quiet, with hi" head 10"" The wound shouhl be dean,;ed, but during 
the stage of shock, no operative means ;;hould be attempted. If the 
patient reco,ers from the shock, the wound in the pericanlinJ1l may 

be I'losed. 
DISEASES OF THE ARTERIES, 

Arteries arc sul))ect to acute or chronic inflammation, the ref;ult 
of injury, ::;ep~i'" or constiTUtional disonlers. 

Acute Arteriti:; i" extremely rare, hut i" saic1 to he occa~iona llv met 
with in septic ,lIll1 infecti\'e ·inBnmmation. . ..;, where infectire c'mboli 
1()l1!!<, in thl' art('l"Y and ('reate ulcel'<ltiYe inflammation. Of course, 
1)h1~tic artcritis oc~ur" in the healing or an artery in an open \I oU]1(l , 
hut ~he ('han!!e" attendin~ infection of the artery from infectiye cmboli 
are different in that they nre c1e:..tructi\"e. 

Chromc Arteritis i~ fl'L'C]uent1:.' spoken of as atheroma, endarteritis, 
or ~l'll'ro-elHlnrtl'ritl~. TIl<' tunicfl intima anclllle(lia only, are im'o]Yl'(1. 
It i:.. the mo"t common cli"ea~e of the nrtl'ry HlHI is pre:..ent in many 
IWopll' 0\"('1' forty Yl'ar" of a~e. 1 t it' lllo~t ('ommon in the lar~c art erie:;, 
\''']ll'l'i,\lly t11<'''\' of thr lowl'!' (·\irelllitil's. 11 i:, tIll' rp,;ult of iIll'reasl·a 
intra-arterial pre,;:-;ul'l" tht' nrterie:-; becoming overtaxed. It i~ \"ery 
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ml~ch more common in men than in women. Excitement, alcohobsm, 
syphilIs, Bright' disea"e. plethora, gout, together with lesions afl'ect
iug the integrity of the artery-" all, IDay be ::;et down a among 
the cau~e", of the Ji"ea"e. 

The [irrlludo[J!J of the c1i~ea"e i" that of a chronic inflammation. The 
middle coat and the tunica intill1a bec.ome infiltrated "'ith round cells, 
TlH':-oc may break dm,'n and ulcerate (ulcera ti,e endarteritis), or the 
inj~allled part may Ul)(lcrgo calcification (pipe-",tcm artery), or the 
round ccll::; may form fihrou,; ti~"ue. Soft inflamcd area" may fu::,e 
~o!!c:hcr, making n hard artery (::derosi ). clero::;i of the urteries 
may becomc general. The artery fccl;; like a harel, fihrous cOl'll, and at 
cr:-tain plac(~s, thC' artery-wall may become thickened and calcareous, 
whcn it will feel knotty or bead eel. In some ca::;e ' , the degeneration i~ 
FO !!reat that the artery can not be tied anel, being grasped " 'ith an 
art cry iorccps, it "'ill be found brittle and \rill hreak off, The clm,tic 
ti~.;u(' in the tunira intima is most nfl'ected, like"'i"e the large arterie~ 
",hirh are nwele up largcly of clastic ti.;;;ucs, are affected to a grcater 
extcnt than the medium "ized or t>mallcr arteries, But thc inflammation 
nearl~' ah,'ay" e:.\.tC'ncl" into the tunica media and impairs the intc2Tity 
of the nllH;cnlar roat. so that the arterie, are unablc to dilate to ans\\'er 
the call of the ti"..;nes for nutrition. 

Tllp. degenerati,'e changes \,hich come on later are (1) fatty, (2) 
calcareous, aod (3) fibrou:-;. Thc effect of thi::; condition in the artel'ie~ 
i.;; that the limb i)elo\\" i cold, cong~::;ted, anel often ill-nolll'i"hed. 
The arterY l1eCODl0s tortuous. Aneurysm Ire'luently re ults becall~e of 
a weakening: of thc arter\". Thi ' occurto "'hen the ti>':-,ue::; of the t 11niea 
intima break d0\\'n anel ulcerate. Th1'ombo"i::; may be ca11"ed by the 
debris from the ulcer within the artery] being carri~d to other pa~t of 
thc body. abl). coa,'!ulation of blood at thi:-; 1'011ghenccl area may occur. 
This clot ma.\' be c1et,H:hed a11(l carried ebe\\'herc and re:;ult in the rlug
going up of an artery (:See Thrombo,;is and Emboli~m), or rupture 01 the 
artery "ometimes occurs becau"e of latty or rulcureou changes, which 
FO ,,'eaken the artery that l11u"cular effort or excitement re,;ulb 
in apoplexy. Gangrene i, not an infrequent re"oult of thi" endarteritis. 
(See Gangrene), 

The symptoms of chronic en(lartcl'iti .. are:-

1. E"idence_ of degeneration generally, arcus senilis, the person 
i" prematurely aged, 

2, Hi"tory of ~yphili,;, tuberculo:-.is, alcoholism, or Bright\; dis-
ease, etc. 

3. The pre<:ence of atheroma of the, uperficialvessels, 
4. Lesions affecting the integrity ol the Yes"el wall". 
Ouliterntile Lndartpriti" ::;ometime.; follow" in small arterie::; " 'here 

thromhosi~ occur", or if the inflammation is more "iolent, it re"ulb 
ill the ohliteration of the artery and occa"ion::; great pain and suti'ering. 
It i:, fortunate that the di"ea"e i~ rarc, Chronie endarteriti:o lllay con-
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tilille for yearf'., aULl if a per:;on leads a quiet life, he may neyer know 
th:lt hi, arterial "y"tem i" fragile and may at any time ruptUf(" caus
in;.( hi" death. DcrreIH:rati\'e change~ "ill eont1l1ue until the larger 
arterie:- an' alfectP(1. when in e.\citement, or u('('au,e of the weakeUL,d 
artery, ,lt a certain point it dilate,: Hnd an aneury"m re~ults. 

ANEURYSM. 

An aneu]'y~m i<; an abnormal dilatation of the liying "rtery, 
or a pulsating tU!J1or filled with ulood, connectell either rlirectly 
or i!1Clirectly with an arter)'. _\ neurY'm' are eitl1l'r :-pontaneolls or 
traumatic. The spontaneous anellry:;m:; re;;ult from lli ... ea,.e, while a 
traumatic anenryhlll re;;ulb from an injury of the artery. pontnneou~ 
fI'1eury"m:-. are th )"e"ull of olJ:-.lrneliolb to lhe eireulation, endurterit,,,, 
atheroma, alterio-srlero"il', or any di,.euo.ed condition which make-- the 

:Irtery weaJ;er at one point than another. 
Anenry"ms are further cln""i11ecl into faise and trlle. :\ falsc 

a11l'ury,..m is one h.ning no eoat I'f tlw artery int<ll't. .\ true aneury~II' 
i::. one \yhidl lla;; Oil" or nlore coat 01 the artl'ry intact. 

Varieties,-Be"ide' (1) false, ('2) [rile, (3) SpolltallcOlls, and (-1) 
troillllatic aneU1')·,..m, there are (,» fllsiturl1z, in whieh there is a long, 
~piIHlll'-~hapc(1 dilat,ltiun or the :Irter~', (li) :>WClIllllrd, where it i ill the 
~h'lpe of a ~aceular tlililtation of the artery, (7) cirClllllscri/Jecl, where it i~ 
outiin(,ll hy ::t wall of re;;i>'ting li,,~ue, (8) tlitrll.~C, "here it ha ' not ;;u('h 
a .1efinite ovtline, (ll) arltrO-z'cllOliS. "here the anenry-an oeeurs in (,on
nl'dion with a rein (:-;l'l' traumatil' alleury~Jl1), (10) ('ir-oiel, where a n111l1-
her of arterieti arc dilated and pubatill" and (11) cylilldrical, whefe 
the dihted artery ha~ the same l1imellsion~ for some ui"tance. 

Causes.-The eau,.e,.; of aneury"m are . pr('(li.;ro"in~ and exciting. 
The prrclisposi,", ('all~('.~ nre malt' "ex, ol'cupntioll, excitellh'l1t. al)(l 

(111' 11]'('"e11ce of certain c1i~eascs, as aleoholi,.,m, Brighr~ di,.,ea,.;e, t'yphili'" 
dl'. 1t haPl

wJ1
;; mon' frequentlY in 1.lho1'(')"', in'l ... lll1H'h n,. duril1!!: doh'nt 

mu;;culnr ('ontra('tiOI1. "hich to ~011\(' e\h'l1t \\'ill oh-.lrud the ('in 1Ila
liml, or Ilnrjl1g tl1{' time \\'11('11 the h('arC" action i" inere<1-.('t1 111'l'au-p 
of ,..timulnllt ... , tl11' art I']')' may gi\<(' way nt n \\('ak point. lli":I'a.::(" of 
tIll' anl'rip .. , n,.; ntherOll1<l allll tIll' formation of 1'1ll1)oli, al,.,o operate n'" 

pr()(l:~I)O~ill!! eau .... p..;. 
Thl' rxri/;II!1 1'1111 IS are olbtnH'tion" to the l'irl'uhltion. 1IH'I,hanl(,:11 

\,i.,ll'IH I' Ill' injury tn tIll' artery, .1ullonnnl IH'nrt lH't illll , J1lu:'l'u\ar ('011-

t raLt ion .. , hI ')\\' " , ... tra in", dc. 
Formation.-.\\H'urY"IIl' an' form('d 111 "1'\'('1'nl 1lilIl'Tl'lIt \ray-. 

\\11l11 d\ll' to nthl'r01l1:l I)]' ttl an \Ill erati\'l \'1lt1nrteriti', tIll' llIidlllc ant! 
il'n 'r l'oat, \I~unlly !!in' waY. TIll'::\' (11'1':1'1'''' Iln nol all't'('\ tl1l'I''Xl TIlnl 
l (lilt. thL'1'I.forl', it 'nl~ly, r(lrt~,:- a l'11\ l'nn!! f'\I' tIll nrtl'I"}'. '['he dilnt.ltion 
111:1:')\' n]('diu11I ,,1' may 1.ll' 'Iuit, grf'at. '\' the !lrtt! . ,1,' !t "inll:\Inml\
tOt'Y ti,,-~e, form \\ hil h pr , nt the ':1 ~ rupt min' . '" "et illl!:'" it lHay 
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be the re~ult of a weakened condition of the artery or em
oollsm of the \a~a ,asorum and there may be a o-eneral dilatation of 
r piece of the artery " 'hen none of the c~at is "'absent. The "esse! 
may rupturr at thL point of ulceration in the artery. and the flow of 
blood into the ti:,,.uet; below and lllay excite infiammat~on and the for
mution of fihrous ti,;,;ue. limiting the dillu ion of the blood by a di -tinct 
ac formed of thi~ inflammator.r ti . sue. In other ca. eR, the blood may 

extrayasate in the middle roat separating the internal and a part of the 
i<1r1le ('oat front the external coat, "'ith dilatation of t.he external 

('oat following. This form of aneurysm is called dissecting or consecu
in' aneurysm. It may happen that from ulceration or injury, the 
:\(ernal ('ont may be weakened 0 that the middle or internal coat is 
ll~hed out through the opening in the external coat, this forming 
he w;)ll of the sacculated aneurysm. Thi is rare. In structure the sac 
liay ue made up of;-

1. .\Jl the coats of the artery. 
2. It may be the condensed tis ue external to the artery, none of 

h(' coats lJl'ing intact O\'e1' the tumor. 
3. 'l'he \\'<llls of the sac may t'on ist of the external coat only. 
-1. The walls of the sac may he the external and part of the middle 

oat (rare). 1n othrr ca,.(':>, stillmore ran" the inner wall of the ac may 
on it of the middle coat, as in di., ecting aneurysm. 

Contents.-The contents of the aneurysm consi ts more or 
s<; of clot. Coagulation anJ organization of the blood within 
1e anenry::,m, seems to be nature's metho(l of obtaining a cnre. The 
looa flo\\,R le~s ",,'iHh' imide the ~ ac, the inner surface of the ancuryi'm 

rough anu the conditions are fa'\'orahle to coagulation. The 
lot in the aneurysm may be \\'hite, or it may be partly white and partly 
eel, or it ma~' he entirely red '.rhell it for111S <]uickly. It depend upon 
ow rapidly the clot forms and under what conditions. 

Results.-SJ1olllo71e01I~ 1'ecoV,°r7j in an aneurysm occurs because of 
e depo 'it of fihrin in the aneurysmal sac. layer after layer being 

ormed until. after a time, the entire sac is filled up. This may become 
rrrflnizpd formino- a hard fihrou mas. The arterY beyond the ~- , \::' . L ... 

neUfYsm 11111Y be pen'iou hecause of collateral circulation ha,'ing 
eon ~,;tahli~l~e<l, o!' it may he come obliterated, the ti, ues to which 
li,; artery was orig'inally -distril)utecl, heing nourished from other 
_anne18, when a fihrou!> cord would be the remain of the artery. In 

ther ca"e~, a hard. nodular ma,",~ the bize of the aneurysm, ::,omelrhat 
lrul1ken, will remain. 'fhe artery a boYe and below being plugged up, 

11 <1h,.,ce::;:" form~ and bmTo\,- to\nuds the ,urface and ruptures, the 
'~integrate(l hlood heing discharged, and finally, the wound healing, 
ayes n m<1,;,; of fihrou,. ti~Hle which j" the result of the inflammatory 
ore~!". The arre"t of the circulation in the aneurysmal "ac i" brought 
Jout 11:- p1'('''';l1re npon thL' artery llehl'een the aneury ... m and the heart, 

pre";"l1re lIpllJ1 the artt' ry beyon(l the aneurY"'1l1. In other ca:,e:-. the cir-
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culution in the art(?ry i slowed and coagulation may set in. If it sets up, 
it may continue until the coagula fill up the entire aneurysmal sac. 
The clots "ohich arp formed are clas~ified by ~ome writers a actiye and 
p<l"si\"(~, but "ohether some of the clots may be more produclive of 
fay ora hIe reults than others is, perhaps, not known. Coagulation of 
the 1)100(1 in the sac seems to be the end sought for in almost all the 
operation. for aneurysm. 

Rupture of the Sac may lead to very disastrous results in the ca~e 
of aneurysm. Rupture within a joint or the tis. l1e ' of a member, 
followed by hemorrhage, will result in the obstructiun of the r.ircula
hon to the limb below and gangrene will occur. Rupture of a popliteal 
aneurysm within the knee-joint, i an indication for amputation. In 
aneurysm of the uperficial femoral ~lftery which ruptures within the 
tisnles, the blood extraYaB-ating along the fascia and muscle-planes will 
sooner or later oh truct the circulation to the leg, and gangrene will 
rc ' ult. Rupture of an aneurysm within the chest, or on a mucous mem
brane, or in the peritoneal cayity, or externally, will re ult fatally. 

Sloughing- during suppuration, following inflammation in the 
aneurysmal sac, may result in serious secondary hemorrhage. 

Destructiye changes may follow the pressure of the aneurysTfi upon 
other ti ~ ues. It i~ a cnriou :fact that the pres~ure of an an cur)' m 
llP"ll hard b(111e will result in the wearing a\l"ay, ero ion, and absorp
tion of the bone. Elae tic tis ' nes are lc~~ .:llfectec1 by the pressure of 
tIle aneurysm than any other. It may result in the paralysis of nerves 
and the obstruction of yeins. Aneur}"m of the arch of the aorf<l may 
Clwse absorption and erosion ot thr ternum and it may appear beneath 
thl"' skin on the front of the che t. .. 'l.neuryslIl of the descending por
tion of the arch of the aorta will canse ero)'ion of the bodies of the 
yertebrae and finally, paraly"i~, due to l)res<;ure upon the nenes. In 
c ueh ca"es the in tel'Yertel)ral discs arc less affected than the bone, 
because of the fact that cartilag-ellou. ti~sne do not yicld to the preR
f;Ule of the aneurym <1 docs hone. It may pres::. upon the artery, of 
which the aneurysm is itself a part, causing ob"truction to the circula
tion througb the ,111rurY,-,1ll, or at lea::;t an interference \yith it, to that 
ex~ent that eongulation of the hlood may oceur within the aneurY",l11, 
a :-:pontaneons cure resulting. One of the serious re,-,ulb of the pre,;
. nre of the HncUl'Y~mal "ac i~ pre,,~ure u]1()n the accompanying ,"ein::; of 
the artery, thll' oh.;tructing the circulation. 

Gangrene if; one of the serioUf; terminatiolk of <1n aneurysm. It is 
cau~ed hy pre",;nre on the main <lrtery. yein, or ner\"e of a member, or 
b~o rupture of the ulleury~m, thtl" interfering with the nntrition. 

The effects upon the general health arc Yarious, depending largely 
l1pon the local condition,. The pre-.ence of n (h3ea,.;ec1 conclition of the 
artery afrrcts the nutrition to t11e ti","ll\'s generally., and the per"oll is 
found to be in a condition of had health. 
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Symptoms.- '1'he symptom of aneurysm are (1) pulsation. This 
pulsation is synchronous with the heart-beat. .. 1neurysm may i)e mis
taken for a tumor which lies immediately oyer the artery and which 
:!"fli,..e- up at each heart-beat because of the disten"ion of the artery. 
The aneury,.;m not only rai,;es up, but enlarges in all directions, a point 
which must he kept in mind. The pul ation of the tumor is IiJ"re>'ted 
h~' pres ure on the artery hehl epn the aneurysm and the heart. The 
pLllsation in the tnmor is markerUy increased by pre sure on the artery 
1)0yon(1 the tumor. After a little time, becau e of pressure on the 
~]'tery heyolJCl the tumor, the pul"ation in the aneurysm will disappear. 

2. Pulo,e. The pulsc beyond the aneurysm is very small, weak, 
or cyen absent, while, on the proximal side of the aneury m, the pulse 
io, equ:llly as <>trong as it is in corrcsponding parts of the body. 

3. Bruit. Upon auscultation, an abnormal _ouncl mav be heard 
I),er the tumor. rt is a ~wio,hing o,011l1d produced by the liq~lid ru ,;hing 
from a smallEr into a larger spa\?e. This is synchronolls with the }.('art
hat. 

-I,. Circulatory disturbnnces ar(' often very marked. I n conselJuence 
of pre:;sure llpon the venae comites of the artery, there is edema of 
the part below or beyond the tumor, and there may be e,en a varico ity 
01 the superficial veins in some cases. The pulse beyond the tumor is 
les, and if the limb j raised. it may be absent. Upon ele,ating the limb 
in which the anenr~'f'm is located, the tumor will he found le<s tense 
and the circlllation to the limb almost arrested, wherea , on lowering 
the 1ill1h, the tumor becomes more turgid and the return circulation of 
the limb is affected . Sphygmographic tracings show that the dicrotic 
wayc ha>; di:-appear0d and that the pulse beyond the tumor is some
Irhd delayed. 

,'i. Change' in arteries and other deO"enerati,e changes. T he pres
ence of arcus senilis and deQ"eneratiye changes in the arteries 
generally (atheroma), and a hi~tor'y of the easel of diabetes, syphilis, 
Brig-ht'., disea;,e, etc., "'ill he sufficient, when taken with the symptoms 
pre~ent, to make a c1iagno, is of aneurysm. 

I nternal Aneurysm.- Iuterna1 aneurysm is more difficult to recog
n i%c. There is no tumor \I hich can be palpa teL1 and the :;igns are often 
o\):-c-ure. It may be mi;,taken for yal\'u1ar heart di ease. Pre sure upon 
the thoracic Yi~cera, producing dy:;pnea, yiolent cough, ob::,truction to 
the circulation upon the ide of the neck and head, or dilatation of the 
I'llpil, or eriL1ellce of pres~ure npon the large nerye ' of the neck, will 
oe important eyiLl\'l1ce ' of thol"wic aneury~lll. '''hen taken into con
sideration with the interference with the general circulation, or the 
intl'rference in the circulation upon one :;ic1e of the body and not the 
other, to!Tether with the ;lbnor111<11 ~ound;; of the heart upon ;lu,,('ulta
tion, the dia~no~i,.; of thoracic ilneuryo;m may be made. Aneurysm of 
chI' ahdomi1111 aorta i;; more ea"ih' dia!:!:l1osetl, ina"mnch a~ the tumor is 
more reildily acce:;:;ible. The ~\"idenle" of rupture of an aneurY:iill 
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FIG. 27. 

Specimen showing the heart and an aneurysm of the arch of the aorta. 
a , right ~l1hc13vian: h, right common carotid; c. left common carotid; d, 
left subclav ian branches.-From laboratory of anatomy, American School 
of Osteopa thy. 
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ill to one of the serous cavities of the body, are thosc of internal 
hemorrhage with rapin collapse. "-here the rupture takes place 
within the tissues of a limb, there will bc rapid di tension of the ti ' ues, 
to!iethcr with an ol)struction to the return circulation. The l)l'cssure 
ill the tissues occasions great pain. Oftentimes there will be, from 
escapc of blood in the tissues, a loss of the pul e beyond and a di sap
IW:1rance OT the bruit. The rapic1 and intcnse swelling ends in euema 
unu coldness helow. Where the 101"5 of blood in the tissues is not t-uffi
cientl}, great to immediately bring on death, gangrene in the member 
bclow will foUo,,-. Where thc rupture of the ancurysm is in onc of the 
large cayitie , death results quickly from hemorrhage. The rupture 
oJ a carotid anrnr:'f:l1l ma~' result in almost instant <leath. whetliel" in 
the tissues of the neck or in the pharynx. Rupture of an aneurysm 
exlernall)', is so rare, ::md the symptoms so evidcnt, that it l1lerits no 
description. Sometimes an aneurysm is spontaneously cured. Evidence 
01 spontaneous cure " 'ill be the increased hardness of the tumor and 
the fact that it diminishes in size. There is loss of pulsation all,l the 
disappearance of the bruit. Sometimes, where the aneurysm involves 
a nene by the formation of fihrous ti"o,ue. becauf:e of cicatricial 
e:mtraction occflsj'med by the plugging of the aneurv::;m, grcat pain 
will be expel'ienccfl. 

Diagnosis.- The diagnosis of :)l1~nr.rsm is sometimes difficult. It 
may be mistaken, under certain circumstanccs, for (1) tumor over 
thE' artery, 12) an abscess about an artery, (3) enlarged thyroid, and 
(4) valvular heart (lisease. The uiagnosi;; uetwecll ane1ll'yDl1l and liJmOr 
can be made upon careful examination. ']'he tUlllor, "II'hile it raises up 
with each pul e heat, i.:; not e:rpa Ilsile. There is no bruit hearu over 
the tumor. Yery frequently the tumor may bc raised up amly from 
the artery. The hi, tory of the case and the absence of atheroma will 
he sufhcient to form the chagnosis. Furthermore, the pulse beyonu the 
tumor is not seriously affectec1. 

In abscess, the inflammation is more sevcre. Traumatic aneurysm, 
thC' result of injury 01 ODe or more coats of the artery where inflamma
tion is exeited, lllay _ be puzzling. As for instance, a lady 
in ironing, "II'11ile turning around to face ~he table upon \\'hich an iron
ing board lay, truck the inside of her leg in Scarpa's triangle, agaim,t 
the ide of the tn blc. She e:- perienced some pain from the inj:uy, hut 
gave it little thought al1d continuec1 ,,-ith her duties. S\\"elling fol
lowed and within fom' or fiye days, an acute inflammation set up. There 
wai> considerable interference ,\-ith the retnrn circulation. rpoll exam
ination it "'as found that thC' tumefaction, which had heen c1iagno"ed 
as an absre, s, was an aneurysm of the superficial femoral art cry. The 
intiammation "as not "eyere enough for an ahsce<;<;, and an ubf'cess 
'.I·ould not hare ocra<;ioned the interference \\'ith the retnrn circula
tion. The l,ruit hearcl o,(>r the tumor was c1i~tinct and upon operation 
th.e diagno;:;j" "-a<; ('onfirmerl. The <1l1C"ury:,m ,,-as remoreu and the cabe 
recovered" ithout untoward symptoms. 
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Aneury m 0 r the common earotid artery lmcl an enlarged thyroid 
gland, are frequenlly conlounderl. In e"ophthalmic goitre, where the 
el!ophthalmos is not very great and where there is a bruit or abnormal 
sound over the gLllld, togeiher ,,-jth a cardiac murmur and tumciaetion 
in the neek, the ('u"e is olten called aneurysm 01 the carotid. artery. In 
th€~e cases the pul"'e beyond the tumor is found not to be affecteJ. If 
the ca e is inquire(l into carefully, this mistake need not be made. In 
goitre there is tachycardia un0. Gra, es's sign is present, that 
is, ,yit1eninrr of the palpebral fissure. '1'he pnl 'e in the temporal arteries 
Oll either sid(' is (dike. This would not be trne of aneurysm. .Further
more, the enlarged thyroid gland will move with the larynx on degluti
tion, the aneurY,,1l1 " 'ill J10t. In cases where there is no pulsation in 
the an cur)' lll, the diagnosis is extremely difficult. 1\.t all eYents, where 
the diagnosis is in douht, an opinion should be withheld until every 
means of ohtaining knowledge o£ the case is exhausted. 

The; dia~'nosis of aortic aneury m will ofttimes depend UpOl1 one's 
knowledge of, and skill 1n, physical diagno::iis. 

Treatment.-Thc treatment of aneurysm is (A) Osteopathic, (B) 
Operative, and (C) Dieteti..-: and c.~eneral. 

Osteopathic Treatment has for its purpose, to decrease the intra
arterial ten::;ion and to favor coagulation of the blood within the sac. 
Should such coagulation take place, thc tumor will become organized 
and llar1111ess. In brief. it simulates nature's method of spontaneous 
cure. 'Yhen the obliteration of the aneury m is not possible, as where 
the aorta i inYol\'ec1, the ac \\'all may he strengthened by remoying 
lesions affecting the trophic and yaSo111otor nerve ' distributed to the 
arterial wall. FOI' a full discussion or the osteopathic methods of 
treatnlent, lesion>', etc, a text book on the Practice of 0 teopathy should 
be consulted. 

'Ihe operrltiL'P il'eatn1elzt comisb of (1) pre~sure. Pressure may be 
admini tered ;n ",eyeral ways :-(-1) Digital pre,.."ure, ,,,hich is made by 
the thlllnbs, assisted by a shot-ba~'. Pressure is kept up by mcanf' of 
intelligent :1SSi~talltS. Pressure is made on the proximal side 01 the 
tUlllor in order to le~sen the circulation in the tumor, with the hope that 
coa~ulation o£ the blood 'rill tollo\\'. Cases 01 good results from this 
treatment arC' reported to hare tali:cll. place within a few l~our" . The 
aneul')'sm haying filled up wi th a dot, the clot In tel' becomes organized 
and the anenry::,m (·nre(l. 'l.'his methoc1 is not practicable in certain 
parts of the bo(ly, as in the neck, hut it is practicable in the gluteal 
region or in the ]'0111oral, popliteal, or tibial r.neurysms. (h) Flexion. 
Pressure hy flexion may be made in cases of popliteal aneurysm, or a 
hollow hall of rubh0r may he u~ec1 in ca&e of a...:illary or subcla' ian 
a11(,u r.'""111 , the arm l.eing held to the side, while pressure is exerei:;e(l 
directly n]loll thl' tnmor. (c) Direct pres:;lll'e l)y tourniquet. 'rhis 
was formerly used quite f:xten iYely, the object being to excite inflam
mation in the ~ac and ndhe::.ion o£ its walls or the formation of clot. 
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Thi" metholl is now rarely used. (d) Pre'sure hy bandage is of ser
,ice and might be tried ill aneury ms in the extremities. This eon
si~ts of applying nngly to the limb an Esmarch's ela tic bandage, (in 
case of the lower extremity, from the toe up to aboye the anenry::;m. 
The bandage mu,;t be loo~el'y applied over the aneury::;m and ]",!ther 
tio:htly aboye it. Thi cub off the hlood supply to the aneurysm. ome
what, mabng the flow of blood through it slower, rendering coagula
tion more likely. This method is said to be quite succe ' siul. In all 
these form", the pressure should not be kept up continuously. In digital 
pre ' ure, the operator may press for a period of ten minutes, when the 
'lht,;bmt takes up the duty and keeps up pre~ ,ure for the same length 
of time. Thi may he kept up for four or five hours during the day, 
on suecessiye days, and should be left off at night. Esmarch's bandage 
may be appliecl so long as it can be borne by the patient, or so a not 
to "erioulSly interfere with the circulation to the limb, or 0 as not. to 
cause excruciating pain. It Cim he applied during the day time and 
l"C'moyed at night. This method, or the method of digital pre~"ure, 
may be used before operatiYe 'neans are begnn. 

(2) Ligature. Ligation of the artery is, perhaps, the best method 
of treatment. It should he tl'l(,cl where the aneurysm is a men:1ce, 
e~necially after othpr methods huye failed. Operation for ligaturc of 
the artery yaries according to the part of the body in which the 
aneurY"11l is located. Of the methods in u e, the following may 
be mentioned a ' being of intere"t, if not the safest to 10110\": 
(11) Hunter's methl)cl. This method consists in ligating the artery at a 
di"tance from the aneurysm. It \\'a ' deyi"ell by the illustrious ;Iohn 
Hunter, recognizing the fact that the artery adjacent to the aneury:sm, 
is ('ften disea"ec1, :lllel that li~:1tJon some ditauce above js afer. 
If the operation is r10ne within the heal~hy tis"ue , it does not entirely 
illterf3re with the circulation to the part below. Pulsation do~s not 
l'''( nrn in the tumor. Secondary hemorrhage is not ,,0 commOll. Col
lateral branches jlnally c1i,tenrl and take up the function of the artery 
Ll'10,,-, the infi,11l1111ution (li r.appenrs, and the aneurysm becomes more 
or leo.;,; ah .. orbed. Occa"ionully it i,; founel that after Hunter' operatIon, 
an ah"cc,-,-. or "ymptoms 1i1~e tho--e of an abticess, follow. 8hould 
thi" happen, as "OOll a;; pu" is e,"ident, the ah"ce::;s is opened anr1 u.rained 
and the cavi'cy packed with gaule. 

(h) .\.ne1',; method. J 11el's method "'U,, to lig-a te the artery imme
diatl'ly ahoye the aneury"m. Thi" operation i" no longer ued except in 
special locations. Furthermore. it has no arhantage oyer the Hunterian 
"peration. 

(c) Antyl1us's method. The old operation of .\.ntyllus is no longer 
'l~r(l, ina"'1l11lch a,:; (1 b"ce<;s or buppuration i,; likely to occur. This 
lIlethoel con;;i-.ts of ligation of the artery immediately aboye and hrlow 
th ... uneur~-"l11. It i..: perhap;; yaluable for traumatic aneur~'5m:3, Imt is 
not a good method for the treatment of a "pontaneollS aneurY,;ll1 where 
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tilrre i di~ea~e of the artery. This method ha" gi\'en way to cxtirpa
tilm. 

((n Hasclor':,; method. I3asdor\; method con~i"b of ligption of lhe 
artery be,ronc1 the an(>urysrn. This pre\'('nt, blood going fro111 thl' 
ant>ury"m, hut nllo ,\-" it to go in . It arre..,b pul..,ation in the tum(lr. 
fa\'o!"" coagulation and the formation of a clot. The clot, of C{)Uf ... e. 
Illay he('ome organized ancl the aneury ... m di ... appear. 

(p) \Yardrop's operation. Thi, con:-i~b in ligating the main br:l1leh 

FIG.2. 

Method of Antyllus for treatment of aneurysm 

of the artery heyond the aneUfY-ln. in an effort to arre-.;t the rap d
it.\' of the circulation throngh the tumor. 'l'hese operation are hardly 
fl(h-i~a hIe. 

(:3) EX('i"ion. Of latc year,; eX('i:,ion ha-.; grown into fayor. The 
ohj('etion to excj~ion if; that it is a prolongcd anc! (lilricul t oprratioll. 
'1ll(1 that it j:; fre'111ently nccc""ar~- to relllO\e thc YC'llaC eomitr::; with 
the aneurysm. Where thi,; occur, it may ,,0 interfere with the return 

FIG.2D. 

Anel's method of ligaturiug an aneurysm 

cirenlntion throug-h the Iimh that g-an~n'nl' will folio\\". \Yith im-
1'1"11\(>(1 Il' ('hnil' alld ;\ Knll\r\,'(ke of till' li~~\ll ' ~ in \I hil 'h Ihl' an'>lll"y~m 
)" lorail·d. tfl!.!l'th,' !" "'ilh a ('arl'lnl ( ' "ll~illl'ratlllJl 01 tlH' cnndilion of 
dh' al" pry. il i~ Ill'!"hap" II\(, ""11\'~1 flpl ' lalillll :-.hol1l<1 thl' r·.1til'"lt !I(> 
I"l,bll' and f:!.!l'd, a proln!l!!\''] ol'l' ratillil . 1I1l I,] Ililt Ill' \Il1dlrtn i-cll . 
Thl' ll tIll' 1I\ll1tl'l"l:\l1 opl' ratioll i-. lll'rlli\p~. Ihl' 11l~1. or ''". r.]r/lp·~ o ~ 
];.l"ilo,·J,. opl.rat IIlIl mny h .' lllHll'rta !;: l'n. 'l ' hp~,> ()pl'l':ltlnn~ . rC' Ilot ~O 

di :l'il 'u1t 11M :In' thl'y :It\(,lld''11 "ith "'Ul'h llnll!!C'!". Hn\ wll.·I'(, thp 
P:.l ti1111 i" ill "/lod 1'11~~ipal "/llldilioll. ,'x i~il)lI IIlny be un.) I"tllkl 'lI . 'l'bl~ 

I 
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argument that the artery near the sac is diseased, is not of sufticient 
weight to warrant going higher than the end of the aneurY8mal ~ac, 
since, if there is a condition of general atheroma, it will be at all points. 
In an excision under approved surgical conditions where the ligatures 
are absolutely stE-rile, suppuration will be less likely than by ligation 
above and brlow the tumor. 

(+) Galyano-puncture or Electrolysis and Injections are all now ob
solete. They are attended with too much danger and should never, 

FTG. HO. 

Basdor's method of operatio!]. 

under any urcumstances, bc llnclertaken. X one of them has been 
attended with sufficient success to \I'arrant any such procedure. Irri
tation of the inside of the sac by McEwen's method, is of no valuc. 

(.'5) ~Ianirnlation is one of thr operative methods which may be un
dertaken in the treatment of aneurysm. It consists in manipulating 
the anemy Ill, "'ith the idea that a piece of the clot may be di:3lod~cd 
,md pIng up the mouth of the sac. Thi ... method is not unattended with 
danger. In case of aneurysm of the common or external carotid artery, 

FIG 31. 

Wardrop's method of operation. 

a piece of dot mny be di~lodgecl; emboli 111 of one of the cerebral 
arterie ... rc"ultf:. pro(lucing hemiplegia. It may be undertaken in 
an aneUl'y:;m of the lower extremity. Here it would not likely be 
attended hy any ,,"ueh serious re ults. 

Dietetic and General Treatment.-_lbsolute physical and mental rest 
shoulU be enjoined. The per"on :,houlU be free from excitemcnt and 
mental worry All mu~eular efl'ort in the member should be,tol'peel. 
TI1(' patient ~hould be confined to hi~ room. and. at lea::;t a part of the 
tillie. in bed. Where it is an unLnoruble ('a~e. it ,..honlel be explaineel to 
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the patient. that he carriee; his life in his own hand and that a sudden 
ruuture or thr aneury"m "ould lJt' :,eriou . The diet hould be -.imple 
all'd ool} ufl'icient to' nourish the hoely, and should consii:it of plain food 
well cooked and not. a grp.ut variety. 

Cirsoid Aneurysm.-The treatment of cir"oid aneurysm i somewhat 
different from the treatment of ordinar.'· nneUI·y"m . Thi::; variety of 
aneurysm con"i::;t~ of a general dilatation anrl pouching anel lengthening 
of one arterY, or ,"e\'eml ,utel'ie,", with their hranl'he,; . .':\'ftrr the t1i"ea~e 
COI1tinues f~r ';0111(> Ipngth of time, it inyolycs r,'rn the ,ein~ and capil
laries in the :"ame area. The \1"<1115 oJ the \"p:;:,;eb hecome thin, lose their 
contractility and there seems to be ahSolption of the muscular and rla,.
tic r,)at~, only the outer coat rPlllaining. Rupture i" not unusual. Thei r 
10l'ation i on thr f:,ce and scalp. I n ";0111P ca::-e:", thp), may l'lll
hrace tl1(' whole of one :-;ide of the head. The)' are more common ill the 
tpmporal art~ry. The diagno"i" is ea",.'". hut differs some\\'h<lt from 
onlinary case of aneurysm. The thrill and bruit arc some\\-hat difl:er -

F IG. 32. 

Hunter's method of ligation of an artery for aueurysm. 

ent. Ligation of the !nrO'er arterir<, which ,;ujl]!ly the tumor. is a {aihue. 
~ul)cutaneous ligation seems to be succe,,::;ful in t'ome ca"es. Direct 
p1'r>'sure i also ucce""ful in ('prt<1 in (',be" and :-:houlJ be tried 
in all eat'ef. at first. Ligation en mas~e i" tl1(' only bUt'ce,,;;ful method of 
trl'atmcnt. Wherc the ,"ei l l . anrl capillnrie;; nre il1\'ol\"pd, the treatment 
is somewhat Jifferellt. (See N"enlf: .) 

Traumatic Aneurysm.-I n thi~ condition, there hns been puncture or 
r upture of the artery. "hich re"ult~, either in the formation of a ~ae 
with part of the artery for it" wall, or an eftu;;ioJl or blood. within the 
l i,."ue~ "ets up an inflammation and the re,;u1ting tl~"ue" uecome con
demecl and form a wall for thc "lo\\]y flowing hlood. In trau
matic anl'ury:-m. tht're ' i,. a large'. <1n(1 "olllt'\\'hat ohlong. fluctuating 
tUlllor. In the limh l)pj()w the illll'ur.',,]Il, th('1'(, i" no puJ,.e. nnd it 
i. cold and }wrhap,- ,.,,"01lcn. The "kin i~ purple. and jf the 
ypin i,. al:,o l'uptlll'C'cl. tl1(' oh"truction to the cil'l'ulntion may he com
plrlC' or, ir tlll'l'c j ... rupture in a joint. an ,llllputatioll i,.. illlli('ated. 

The mo~t frcqul'nt ancurY,..1ll IJrodUll'<1IJY injury i,.. thc art('1"o-\"('110u. 
or }lott'" anc-ul·\"sm. Thj,. allt'lll'y:,m i,.. no\\' rarp. In 1'0rm('1" time;;, \l'hell 
hlcpding \\a ... (,~Illmon. an nUl'ury"m wa" fl'("JIl('ntly "1'(,11 on thp front of 
the dbo\\'. Ir wa" pr0(1u('rd hy \\'01111<1,.. or hot h t hr \"l·ill and ar tery, the 
two hcaling together. There an' t\\'o form .. of thi", aneury>'m, one th 
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va rico e aneurysm, in which the communication bctw('en thc art ' rv and 
vein i", througil an intcn"cniuC! ·ac. 'rhe ~l'cond yariNy i" anl'ur~"~mn1 
vnrix. a condition in which there i,;; no ~u('h int('n"cnillC! tumor bet 1\ cell 
th cOIlll('cting \ein and artery. but the win dilatl'''' and form", a tUIll _ 
fa tion. the blood tiowing dire('tly frolll t he artery into the ,' "in. Con
ditlOn~ lUay ::-till nri~e in ei,'il pradicC'. in l'H'e of punctured 
wO\Il1I~. where thl' artery and 'll'in arc both \rOUllllt'd. t hr lJlotld Howin!! 
from the artl'ry difl'C'tly into tht' yein. Where thl' ollL'ninC! into thl' 
vein is not "'0 la rg a,; t ha t in t Ill' art rry. more blood will Ill'rhn 1''' I!ct 
out of the artery thJll goe" into till' \'I'in. ulIdl'r which 1,.I]Hiitioll 
~h(' varicMe ~llleury~1Il will I'l':,ult. that i~. a eon"illl'rahll' ,",,1l' will l'.xi~t 
between the artery and the yein. The rt'in willIlot be ,,0 dilatl'(l. 

Symptoms of Artero-Venous Aneurysm.- Thl' ,..ymptom" of thi:, form 
of aneurYSIll are a large swelling. with pIII,..ation. On au,.cultation. a 
loud bruit i:; Iward which i::: tran":lIlitted along- the H'in~" TIll' Yl'in,.. 
nLove and hl'lo,," the tumor. HI'l' tortuou:, and pIII,..atil('. The 
limb L swollen and ('onge5teil and th" parts painful. Thl're i,.. a (Ii,.
tinct thrill in the tumor. which i, Il' ~ '::f'lll'll on IHe,..,..ure. The (lia~no,is 
Ll'tween anellry,-mal ",nix and Yarico,.;l' Hnenry,..m i::: oftl'n H'ry .li,1klllt. 
When the p r N:sure upl'n the main artl'r~' cause, a di"appearanl'c of the 
tumor. it is said to Ill' one of nrll'lIry~lIIal ,'arix. hut ,rh('n ~1I('h (Ii~appl'ar
au('e does not Ol'(,lIr. it i::: ~ai(1 to he nni('o~e nn('UI'Y"Ill. Ynrico,..(, an
eurysJll Jllay he emptied hy dir('ct pre":'llre. Palliat(n' lll('a,.UTl':' ~hould 
be used. The ,"('in (101'':: not tl'ntl to ruptllre. J ut bcc"om"" 
thickened al!d. after a time. ('ell"(' to ('Illar!!e. r .. unlly ,.011l(' form of 
support i::: neee',.ary. The part i.:: much l"',\'"oll('n and ye~y painful. The 
artery i'hould be tied allo,"e and b('low the tUlllor. Both \"e"s~Ls may 
be lig"(Ited. providing they ('an be i'eparated with ea;:e. Or(linary pre~-
ure treatml'nt for aneury;:m . houhl IJe u:::ed here befor(' any other 

kind of treatment i" applied. If this fail ... the artery ;:hould he tie l. 
It i" a good plan in these ea5(,5. to eXl'i;:e the ll1a.::s if it ean be readily 
done. , 

Indications for Amputation. 
Amputation is frequently fl"juir('d in ('a~e of aneurysm. The condi

tions which deman r] amputation Illlly be :::ullllDarizec1 a,:: follow,.:: 

1. Wben J,rangrene of tbe limb is im
minent. 

2. ",uppuration of the aneurY8m after 
otber metbod ha\'e been tried. 

3. WhE're e\'"eTt' eccndar\'" hemorrha"'e 
follows and tbreau."n_·life. 

... ReculT\'nce of the aneurpm. Wben 

it rpcUTS it often hE'conlt'~ much 
\\"or~e. 

5. Rupture of the aneurysm into ajoint, 
or the ero-ion of bone~. 

G. Rupture of the aneurysm uhcutane-
01\-1.1, cau_ing rapid effu.ion of 
blood, may call for amputation . 

I1ilURIES TO ARTERIES. 
Wound. of arterie- may be clas"ified ao;: wound- of other ti~.::ue , or 

incLed, contused. punctured. gunshot, etc. 

Contued W OUJuls.- A contu"ed wound of an ariery may entirely 
destroy the vitality of the ('ont-, nnd loughing, followed by hemorrhage, 



----~-----

160 INJURIES TO .ARTERIES. 

re"ult, or the coniu,:ion lllay rllpture the ulood-ve:, el, which will be 
e\'idenecd by thc ethu,ion of blood among the ti15,;ue", The c\'idence 
of ruptnre of the artery \rill be p[;\in-a rapidly forming, fluctuating 
tumor and ah=ence of the pul15c beyond the injury. There will be no 
bruit and likely no pulsation o\'er the swelling, The limb will become 
cl)ld from 011'usion of blood eau ing obstrudion to the return 
circulation. If colla teral circulation is more or less set up and 
there i,,; not too mu(;h obstruction to the return cireulation, swell
ing will occur only at till] 15ite .)1' injury. The ~welling mny extcnd t.o 
other pents of the limb. If there i" rupture of a l:lrge vein, G. tUlllor 
occurs at the point of rupture, and if the obstruction to the retul'll cir
culation is very great, which hapIJens if the main vein of the 
part become" ruptmed, edema of the member will be one of the chief 
"igns. In contusions of an artel'Y, unle;:;s it is of a wry large artery, 
nature will arrest the hemorrhage. The internal coat curls up <lncl 
fa \'ors coagulation. 11 collateral circulation is not sufficient after the 
fonm.tion of the clot which may involve ome of the branches of the 
artery, gan~n'ene 01 the mem bcr will follow. '1'he results of contusion 
might be sUlnmed up as gangrene from thrombosis and secondary 
hcmorrhage. 

Incised Wounds,-Incisetl \\'oul1(1s of an artery arc more apt to be 
serious. Hemorrhage is rapidly profuse, but contraction of the middle 
coat and a cm'ling of the inner coat \"ill, after a time, occur. A trans
\'er::;e wound ('au::;e;; profu::,e bleeding. 1mt is not so seriou' as an oblique 
\\'ound. The clot whieh forms within the artery is called the internal 
clot. That '.rhich for111s on the outside is called the external clot. The 
place of the internal clot \rill be taken np hy fibrous tissue. The 
cxternal clot \rill be a1>sorhe(l. Circulation will take place arOlll1d this 
area. The , mall arteries will become enlarged and if the circulation is 
sufficient, the vitality of the memher will he only temporarily held in 
1 heyance. If the circllia lion is almost entirely cut off, necrosis \\'ill 
likely follow. 

Lacerated Wounds.- .:\ lacerated wound of an artery causes little 
primary hemorrha.';e, as a rule, oillce the conditions pre::,ent faror COlg

ulntion. ~cconcla)'y hemorrhage may come on, which \rill gi\'e con"id
crable troublc ~on.dime:-:. 'l'his should lJe looked for in all cases of 
laceraterl \\'()11l1c1" ,i1fertinp; arterief'. 

Punctured Wounds.-Punctnred \rounds are not immediately 
serious, but j raulJl<ltic i!1)(;urys1ll often follows. 

Gunshot '\Vounds.- GmlRhot wounds ma~', becaui:'e of contusion n 
thp artrry \rel11, re"ult in ihrol!11Josi", he[)1()rrhage, gangrene, etc., or 
may cut thr arlcry entircl~T off, scrion" hemonhage re:-;ulting. In some 
ca -es, the \\'oune1 \\' ill lit' dean-eu t, in other ca~c" it will be in the na ture 
of a contu,ion. ,rlw11 the \\'oun<1 is a(1jac0nt to an artery, in ::,ome ca"es 
it may cause laceration. The re"ults oJ: these wounds are similar to 
othpr;:. 
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LIGATION OF ARTERIES. 

The ligature of an artery in continuity is sometimes required in the 
tn'atment of aneury, OJ, as it may he the only method, other than ampu
tation, which will give relief. The openltion consists in dividing all 
the tissue ' en:nly, parallcl to the ves:,el in question, and openillg the 
sheath of the artery, without disturbing the neighboring tructures, 
then passing a ligature of ilk, chromieised catgut, or some other suita
ble ligature materia l about the artery and tying it so a to obstruct the 
flow of blood aIon~ the artery. The ligatnre f<hould be tied sufficiently 
tight to elltireIy con trict the lumen of the artery. 

Instruments.- 'r he ill~truments l1f>eded are a scalpel and dissecting 
forreps. a grooverl director, artl'r)' forceps (a half dozen or more), 
retractor:::, alleury,;m-needles, blunt hook:::, ligature material, and ordi
nnry needle,; for Lhe clo;:ure of the \yonnd. 

Operation.--In general, tllC operation COll ists of the following pro
cCllure. The ~trictest a;,epsis J1J Ui;t be maintained in every particular. 
The ligature material mu"t be not only properly prepared, but 
it must be known to be aseptic. After eyery preparation has been 
made, the line of tlle artery marked out, the muscular guide located, 
an incision is made, generally parallel with the artery, and a ll of the 
<;trurtures diyidecl in equal lengLh down to the sheath of the artery. 
The ~kin and fascia may be di"ided wiih a cal pel. .:\. dissecting forceps 
may then be u ed and the Iascia liftecl up and divided until the ~heaLh 
of the arter," pre,ents itself, then the sheath of the artery mu t be 
lifted up and divi<led and Lhe artery ibelf entirely i;eparated from the 
surrounding structure ' . " -here it is deep eated, a double cUfYeJ 
ant>urysm-necdIe is necessary. The aneurysm-needle may be 
threaded with a yery fine stranrl of catgut or silk and pas ed around 
the art.ery. To the end of this fine st.mncl of silk is attaeher1 the 
ligature material proper, 'rhieh it-: then pulled through, bringing the 
ligature beneath the artery. It is said this subjects the artery to less 
irritation. "C"nder most circult1stan(;es the artery can be so exposed 
ano the needle 0 rradily passed ,u'oul1rl the artery to be ligated, that 
till' abo\'e proredure is hardly necessary. In making the incision in the 
sheath of the \'c:3sel, the back of the knife hould be kept tow<trds the 
artL'ry. 'l'he sheath should be picked up, a delicate incision longi
hh~inal to the artery should be made, \\hell the sheath may be r-tripped 
0:1 by meam of clis~ecting forceps. The opening in the sheath should 
be from thrcc-fourths to 0ne inl"h in lengt.h. The sheath of the artery 
lI!:l)' then be graspNl in forcep,; and hrlcl steady \rhile the 0perator 
pa~~es an auC'urysm-needle aroUlld the artery. He should noLe that he 
ha,.; no other stnL<;tures engaged than the artt'r." it:,elI. 'l'he ligature 
may then be passed through the eye of the needle around t.he vessel. 
It is tieel in a direction exactly at right angles to the longitudinal axis 
or the artery. T:ndC'r no CirCU1llstances :,hOl1ld the artery be dragged 
out of rhe wound, bnt it should be tied in the po::;ition in whid1 it is 
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found . A reef knot is the one usen. It is better than a fric
tion knr)t anel is not so complicated as other knots. It is a general rule 
that, when pa~sing the needle around the artery, it should bc directed. 
away from the other important tructures which may lie adjacent to 
the artery. U, by a.critlent, the accompanying yein to the artery is 
plmdurec1, the neer1le must be withdrawn anel the opening in the yein 
ligatnred before further prorednre. In ca, e of small art erie , no trou
ble will arise from the ligation of the accompanying vein along with 
the artery, but this should not be clone in cm,e of the brachial O!' 

femoral, ina~111uch as it will interfere quite seriously "'ith the return 
circulation. 

The ligature u.sed should be a specially prepared form of chromi
cized catgut and should be at lea"t a foot or more in length to permit 
of the ends being sufficiently long that tying may take place easily 
aHel rapidly. Koone "houlrl attempt the operation until he is thor
oughly familial' with thc locatiml 01 the arlery and the landmarks or 
muscular glli(les. Both deep ~lld "uperfirial guides , hould be kept in 
mind at all times. EI'ery ,;tructure diyided in continuity by the surgeon 
should be recognized. irhen the artery is reached, it can be told by 
pulsa tion . It is more easily recognizable in the li"ing subject than in 
the dead . 

After Treatment.-The aiter treatment of the operation con it>ts 
in maintaining the trictest asepsis and cleanliness. Under ordi
nary circumstances, the wound ~hould be healed and the _ titches re
moved in from seyen to ten clays. A limb must be eleyated anL1 kept 
quiet. It should be hamlaged ,.;nugly ,,,ith a woolen bandage I 0 keep 
the limb warm, anrl if it is nece,-sary, hot \Yater bottles should be 
applied. In debilitated conc1itions, or in elderly people, the patient 
should be kept quiet a longer period than ten day_, i 0 allow the ti::::mes 
to con olic1ate, 0 that "uh ef]llCnt inf1.ammation will not ari:::e. Shoul<1 
tl~e operator be afraid of gangrene. for some little time before the 
operation, the lim b should be thoroughly washed >,eyeral times with 
anti~eptics, ,,,hile the limb may be eleyated and em"eloped in aseptic 
111mb's wool. 

Dangers of Ligation.-The c1angers of ligation of an arter}' ere sec
ondary hemorrhage and gangrene. 

Secondary hemorrhage from the lIgation of an artery OCCllrS in 
se~Jtic conclitionl', "hcre the arterY slough,; and the clot formeu \rithin 
thr artery is not suITicient to entirely plug il up, or whcre the ulcera 
tion exlends into the <)ccompanying ,"ein. This secondary hemorrhage, 
if ii is sc'. err, may net:e5sitate amputation unles the artery can be 
lign+cc1 a ercond time higher up. 

Gangrene may arise from screral different conclitions; usually it 
is simply from a los, of yitality. The ma:\i111u111 amount of hlood (lis
tributed to the limb 1)\, n1('a11[' of collatcral circulation i<; not "ufficicnt 
to keep the ti sur,; aliyc. Collateral circulation will depcnd upon the 
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condition of the artery and the location. If arterio-sclero ·is or atheroma 
i pre cnt, collateral circulation II ill not likely be :,ufi'icient. In any 
ca,;e wbere gangrene occur:" it 'yill begin in the terminal tructure~, 
e. g., in the end,; or the fingers. cnJ~ of the toes, or the ::;tructures near 
thc cortex of 1he brain . 

.. houlcl pril1lary or ~econdary hemorrhage occur, the gangrene i 
then of the dry form. Gangrene Occur:, abo "here there i an 
ob~truction to rhe '-enous return. It frequently happens that, in the 
rellloyal of an aneury ill or the ligature of an artery, the accom
panying .-ein i c<1"'..lght up with the artery, or because 01 some other 
condition existing, there are inflammatory ti"~;ues thrown out. The"e 
form an o]);;truction to the return circulation. A ufficient amount 
of blood entcr the limb, but after getting in, it can not get out, there
fore the tissue. die from a lack of nutrition. '1'he kind of gangrene 
occurring under such circumstances, i moi~t. Bandagc, too 
tightly applied, may operate as an ob::.truction to the rcturn circillation 
Irith l:iimilar enect. G~U1grene may abo occur because of an attack 
of erys ipela3, or bC'cau:,e of injudiciou after-treatment, in the use of 
icc-hag,;, or in not keepiug the limb "ann, or in too high eleration. 
EI-ery precaution "honld be taken to prel-ent the occurrence of gan
grene and when it does appear, every precaution should be taken to 
limit it. It i. not llnu::,ual that in ligating the femoral artery there ,,·ill 
be death of the toes. Gangrene lllay e\:tend no farther if the patient 
is ,,-ell nouri~hed and the limb i properly treated. Snch part;.., after 
haying dried, may he remoyed by a secondary operation, \\'hE:n the 
circulation seem to ha,e heen thoroughly etabli::;hed to the limb. 

Position of the Patient During an Operation_-The poc;ition of the 
patient during the operation :,hould be that which make the artery 
mo~t ea"ily accebihle and exa3'gerates the outline of the muscular 
gnide . 

Ligation of Special Arteries.-Arteria Innominata.-To ligate the 
innominate urtery, an incil:iion :-.houlc1 be made along the lo,,·er- one
third of the anterior border of the "terno-cleic1o-mastoid. The inci,..ion 
i - usually extended down acro~s the ~upra"ternal notch. The inner ten
don of the ~terno-ma,..toid "hO',ll<1 he c1iyidec1 and the anterior jugular 
.-eins "ecurecl. The sterno-hyoid and sterno-thyroid mu:,;cles <;hould be 
sl1cce.'!:'i,ely diyided. ']'be c;1l'otid sheath should be located and fol
lo,,·ed and opened. lmcl the artery traced down to where it i" gi ,-en 
off from the arteria innominata. At this point the innominate artery 
may be ligated. It ha,.. heen ligated SL\: time:-:- succe,.."fully out of thirty 
or more operation:'. The tissues to be a,oided are the internal jugular 
and innominate H·in,.. which lie to the ollter side of the l'e""e1. The 
.-a~us nen'e and the pleura 31"'0. fire to the Quter side. and these should 
ht' carefully ~eparated from the artery. The aneur~-'m-neec1le ,..hould 
he passed from without in. r ollaterfll circulation i" e ... tab1i,he(1 by 
meau:,- of the H~rtebral, ba.;ilar. circle of "·illi,. lJranche" of external 
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carotid, suprrior intercostal, aortic intercostal, deep epigastric, inter
nal mammary, aml phrenic arteries. 

Carotid.- 'rhe carotid artery is ligated below the omo-hyoid in the 
inferior carotid tri·tngle or above the omo-hyoid in the uperior carotid 
triangle. It ' hould alway::; be ligated in the superior triangle if possible. 
The sU]Jerficialrnuscular guide iti the terno-mastoid, the deep muscular 
guiue, the olllo-hyoid. The "esse! should he uncovered at a point where 
thi muscle cros!;'es the artery and it may then be ligated above or 
below. The course of the ::>rtery may be indicated by a line drawn 
from the sterno-clLtvicular articulation, to a point midway between the 
angle of the jaw and the rna toid process. An incision, two and one
half inches long, sllonld be made along the anterior border of the sterno
mastoid. The edg() of the muscle should be uncovered and pulled back, 
which expose the common sheath, including the common carotid 
artery, the jugular vein and pneumoga trio nerve. The artery is on 
the inner side, the vein on the outer side, and the nerve between the 
tirO, but on a plane po terior to both, while in front of the sheath will 
be found the filal'lents from the loop of communication between the 
de cendens and communicans noni nenes. The sheath should be 
opened with care not to destroy these nerves. Preliminary hemorrhage, 
incident to uncovering the sheath, ~hould be staunched. After the 
sheath is opened, the sheath of the carotid itself hould be opened anu 
, eparated and the needle pa, sf'd aronnd the artery. The needle should 
be pasl"ed from without inward. 'rhe sheath should be opened suf
ficiently, so it will be plain that the pneumogastric nerve i not included 
in the ligature. The operation above the oDlo-hyoid does not differ 
in any way from that below, except it may be necessary to pull the 
depressors of the os-hyoid inward, while the sterno-mastoid may be 
pulled outwLud. It may be neceR_ary to divide the anterior fibres of 
the sterno-mastoiu . The effect of the ligatlll'e of the common 
carotid artery i curious and intere ting. Either soon after, or in a few 
day. , brain symptoms manifest them, elve in about twenty-five per 
cent of the case. These ymptoms are in the nature of syncope, 
because of anemia, and in a few days there are evidences of cerebral 
oftening, convulsions, coma, and death. In the ca, es thus affected, 

about one-half will terminate fatall~' . In some ca es there may be 
congestion or the lungs, perhaps dne to irritation of the pneumogas
tric nerve. In othl'r cases, the "ympathetic nencs ~eem to he affected; 
perhap' inflammatory tisO'ue im'olves the sympathetic trunk. Collateral 
circulation is then est:1blibhed chicHy by mean of the vertebrals, pro
funda cenicis, arteria princeps cervi cis, inferior thyroid, ~upcrficial 
cenical, and occipital arteries. 

Internal Carotid.- Ligature of the internal carotid artery may he de
manded, ulHler rare circull1stancp ,. for ancurYf;m and hemorrhage. It 
may hc done in any part of its course, but preferably, just after the 
bifurcation of the common C'arotid. The operation il:i imilar to that 
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for ligation of the common carotid, hut a trifle higher up. A three
inch illcision along the anterior border of the sterno-mastoid mu:,c1e, 
(which is the l11u,;cular guide), opposite the greater cornu of the 0>;

hyoid, hould he made. '1'he aneur:·sm-needle is. passed toward the middle 
linc, away from the internal jugular \'ein. Collateral circulation It:> 

eslabli hed chiefly through the circle of Willis. 

External Carotid.- The external carotid artery may be ligated in 
any part of its course, but the operation seems ea iest above the point 
where the superior thyroid branch is gi\ en oft'. A three-inch ll1cision 
is made along the anterior margin or thc sterno-mastoid, when the 
muscle is UllcoYcl'ed and drawn backward and the digastric ))lllscle is 
c~po ed. Care should be taken not to injure the hypoglossal nen-e. 
'1'hc shcath shouU be opened below the hypoglo f'al neHe, where it 
winds around thc occipital ariery. 'l'hc ligature is applied below the 
comll 01 thc os-hyoid, and the aneurysm-needle should be pa sed under 
the artery to,,·ard the middlc line of the neck. Enlarged gland' make 
thi' opcration difficult. Furthermore, any irregularity in the position 
of the anterior branches d the artery, will make the operation more 
difficult. It is also necessar) to avoid the loop of communication 
between the descenrlens and communicans noni and the superior laryn
geal neHe which lie in closp. connection with the external carotid. 

Superior Thyroid.-An incision is made as in ligating the (oxternal 
c~rotid. The superior thyroid is tied just where it is giYen off. 

Lingual.-Ligahue of the lingual artery is sometimes done for 
malignant di3ease or injury of thc tongue. The operation if; difficult 
and requires the utmost care. 'fhe artery is preferably ligated beneath 
the hyo-glossus in the submaxillary triangle of the neck. It Jllay be 
ligated just at its origin in a Jllanner silJlilar to the ligation of the 
e\:ternal carotid. For the technic of the operation, larger work shOUld 
he consulted. 

Facial.-'rhe f.(rial artery is be t ligated where it crosses the lower 
jaw in frollt of the rna I"eter ll1usrle. A vertical incision, an i11rh long, 
di\idi11~ the skin ilnd deep fascia, "ill unCoyer the artery, when it may 
be readily tied. 

Temporal.-The temporal artery is he t tied where it crosses the 
zygoma. .\ t thi point it is quite ~upel"ficial and is covered only by 
f'kin and fa"ci<1. Sometimes the auriculo-temporal nene is in relation 
with the tcmporal (utery and carc sho111rl be taken not to wound it or 
to engage it within the ligature. 

Occipital.-An incision, two inch(> long, backward and upward from 
thr mastoid proce~s of the temporal lione, , bould be made, uncovering 
the no~terior fihres of the sterno-mastoid. The fibres of the trachelo
mac;t-oid and the splenius capiti. are diyided. This ,,·ill expose the 
artery a it emerges from behind the mH"toid process, ,,·hen the ligature 
may bc reallily applied. 
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Subclavian.-Tbis artery is most frelluently ligated in the third 
paTt of it course, betwecn the scalenus anticus muscle and the lower 
border of the first rib. The operation may be done for the purpose of 
controlling hemorrhage after wound of the brachial, or aneurysm of 
the suLclayi:m, or bccame of injnry. The patient should be placed in 
a recumbent posture and the face turned to the opposite side. The arm 
should be depressed and the shoulders drawn close to the edge of the 
table. A fonr-inc'h incision is made oyer the clavicle after the d,in has 
been drawn down, so that on relnxation, .the skin is returned over the 
cla vicle. The deep structures arc exposerl beneath the sterno-mastoid 
and trapezius in the subclavian triangle. The external jugular and 
communicating vein" are drawn to one side. The connecti"e tissues are 
diyided, care being taken to ayoid severing the suprascapular and the 
tnmsyersalis cervici~ arteries. If the posterior belly of the omo-hyoid 
muscle presents itseLf, it should be drawn upwan1. The connective tis
sues are sepflrate rl, when the -Hnger may be introduced and the 
scalenm: hll)(~rcle on the first rib located. 'r'he arterv should then be 
isolated from the Yein, and the cords of the brachi;l plexus may be 
pulled to one side. Great care is necessary to uyoid wounding, injur
in~, or including any of the cords of the lJrachial plexus, inasmuch as 
on0 cord is on the inside, one posterior, and one on the outside of the 
artery. Serious injury may be clone to the veins in the neck, also the 
pleura may be wonnded. These are the chief clangers of the operation. 
Collateral circulation is set up through the branches of the thyroid 
nis and subclavian, axillary, and external carotid. 

Internal Mammary.-'l'he internal mammary artery is best ligated 
on the iront of the chest, by removal of a costal cartilage. 'J;'he costal 
cartilage i either incised or remoyed and the artery exposed without 
opening the pleura. It lies a half-inch to an inch from the margin 
of the sternum. Tn ca~e of hemorrhage, it may be necessary to 
secure both ends of the :lrtery. 

Vertebral.-The yertebral artery can readily be ligated just before 
it ("nters the fOraly,en at the base of the transyerse process of the sixth 
cenical veriellrD. A three and a hillf-inch inci~ion is made along the 
posterior Lorder of the sterno-mastoid. The. calenus anticus muscle 
llll1St he located and the phrenic nerve by all mean:; avoided. The 
intenal bet'-I'een the scalenus antiell and longus colli mu cle, shoulu 
be note(1. It is in this interval in which the vertebral artery is found. 
If a Jew sympathetic nene branches are included in the ligature, con
tr:lCtion of the pupil reslllts. 

Inferior Thyroid.-The inferior thyroid artery must be tied by an 
operation in the inferior carotid triangle. The operation is (lifficult. 
An incision three inches long i made along the anterior border of the 
lower part (If the sterno-mastoid muscle, the muscle is drawn back
ward and the sheath of the carotid ':essels dr.nrn upward. It may be 
necessary to divide the sterno·hyoid and the sterno-thyroid. Behind 
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the ~heat.h oj' the commOll carotiJ artery, the inferior thyroid is found 
as it arches upward and inward. Care should be taken not to injure 
the sympathetic trunk. The middle cer"ical ganglion lies directly on 
the artery. 

Axillary.- The axillary artery is tied, in preference to the brachial, 
when injury or aneurysm require ligature high up. There are two 
op<'rations which are practiced, either one of which is good. The ann 
should be fully abducted and the operation performed from the axilla, 
if possible. The s:ngeon should stand between the patient's arm and 
his body. .In incision is made along the course of the ve sel, which is 
at the iunction of the anterior and middle third of the space !Jetw<;en 
the two fold::; of the axilla. The cora co-brachia lis muscle hould be 
clearly defined, as it is the D1U cular guide to the artery. The muscle 
should be drawn out-war.], which exposes themeclian and external 
cutaneous nerves, which are (lra\\'n immrd. '1'his exposes the artery. 
The needle should be passed from the vein accompanying the artery, 
afLer the nerves have been thoroughly. eparated from it. The anas
tomosis about the shoulder is free. 

Brachial.-The brachial artery requires ligature in wounds of the 
palmar arch or for aneurysm or ,utero-venous wounds at the bicipital 
>:pace. The arm should be held away from the side and not supported 
011 the table, but rather held by an as 'istant. The surgeon may stand 
between the arlll and the trunk. The biceps muscle is the muscular 
guide. ~l two-inch incision is made along its border and the Hkin and 
fa::.ciu divided, when the biceps is drawn slightly outward and the 
median neFe expo~ed. ~\s the nerve, which cro~ses the artery in the 
miuJle part of its cour~e, is brought into view, it should be drawn 
im\ard. The artery should be separated from its venae comites, care 
bcing taken not tCl inclose any other f'tructures within the ligature. 
Collateral circulation takes place through the free anastomosis of the 
profunda, mmstomotica magna, and recurrent arteries about the elbow. 

Ulnar.-The ulnar artery may be tied in the middle of the fore
arm or at the wrist. The mnscular guide is the tendon of the flexor 
carpi ulnari". ~\n inch incision is made, the flexor carpi ulnaris drawn 
inward, and the artery exposed. The venae comites should be sep
arate>d. The ulnar ne1'\'e will be founu on the inner ide of the artery, 
which should be avoided in pas::;ing the ligature. In the middle of the 
forearm, a line drawn from the inner condyle to the pi iform bone, will 
ll1,~rk the line 0-[ incision. The incision should be made at the inter
mu.:;cular septum between the flexor carpi ulnaris and the flexor 
sublimis digitorum muscles. The artery lies under cover of the flexor 
carpi ulnaris, and i1 one succeeds in finding this intermuscular septum, 
the artery is easily discovered and tied. It is said that the most com
mon mistake which happens is, that the operator will separate portions 
of the flexor ublirnic; digitorum, or that he "ill get too far to the radial 
side bchreen the ilexor suhlimis digitorum and the palmaris longus. 
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Radial.-The radial arter.' may he tir(l at three point~. iIi the 
upper one-thiru of the arm. aboye the wn"t, and at the back of the 
wri"t. The ~llpinator long-uo:; is the mu"cular guide. .\n inci,;;ion i~ 
maue along the innrr bOf(h'r of ihi~ J1111sde, when it is raj, .. ed up. expo;;
ing the artery. The radinl nerye i" on thr outer ,iJe and 
f;eparaieu by a ;;mall inten-al. The artery may be readily tied at thi, 
point. 

"\bo\"e the wri"t. thr art"ry lie..; hehl"een the tendon" of the flexor 
carpi ra<lialis and the Ellpinator longn" and is t'uhcutaneou::-. .\n Jl1-

ei.,ion i<; macle between the~e t,,·o tendons. 'l'he arter~' i::: readil~' expo..;ccl. 
On the back of the IITi;;t, the Taelial ,!rtery if; lip:at('(l in what j" known 

a the anatomical ~nnlf-ho\:, or inter-tendinous hollow, below the styloid 
process of the rac1in.,. The artery i" here found directed to,,",11"(l..; thr 
fir~t intero. SI.'OUS pace underneath the exten:-or tendon:::. 

Abdominal Aorta.-Ligation of the ahdominal aorta, according to 
Tillaux, has been ,lone fourteen time..; . Death i" reported in all case..;, 
although a patient operatec1 upon hy Keene liy('(l until the forty-eighth , 
day. The operation i~ hoth difficult nlHl (langerou.,. Paticnt..; u"llally 
die of f;epsis. For'l cle<;('ription of the operation, the ~tndent j" referI'L'u 
to large works 011 operati"e surgery. 

Common Iliac.-'l'hr common iliac arteries may he ligaturecl hy two 
method, one by an extraperitoneal method, where the peritoneum i" 
not opened, ~il11i l ar to operation for ligation of the external iliac, and 
by the tran~-peritonenl operation, \\ here thr artl'ry i:" ligatNl1hrough 
the peritoneum. The operation i" rather difl'icult and require.:; a thor
ou!!,'h kno\\'letlge of the technic. " 'ith ~trietr..;t asep,.i" the operation 
i,.; not nece~"nrily fatal. The method of procedurc will he found lli .. -
cusseu at length in lnore exte118i'"e text::;. 

Internal Iliac.-Occn"ionally, the internal iliac artery i:-; liga1.l·d for 
herllla, hemorrha~e, or Hlleurytolll. The trunk is ~hort, hence li!!ation 
i" clone ju~t after the bifureati<?J1 of the common iliac. 

Gluteal.-Ligation i8 nece~sary in case of glute,,1 aneurYSlll . The 
gluteal artery elllcrgrs fro11\ t111' pell is through the great t.'Hl'l'l)-"l'ta I it: 
notl'h aho\"l~ the pyriformis mu"cle. .A line (11'<111'11 from the gn'at 
trochanter to the po"terior I:'uperior iltac .. pine at the junction of the 
UPIWl' onl'-Ihinl of thi~ lillI' with the mi(ldle one-thinl, will mark tIll' 
point of inci-ion. An in(i..:ion i" na(lc along thi .. lill!' ju-t 111entiolle(l, 
amI till' film' .. of the gluteal mu ,cle:; are separated ;\11(1 held apart. 
Through tIl<' ... pa ce hetween the (!'Julen,. 11)('(liu,; and lllinilllU,.. tl e 
pnirOfllli, lllu,;dl' j..: loralNl. The artrry 111:1;' nOl\' h!' li!!:,t!'ll. . 'ome 
la'lin' \, ihat it i,. wi"pr to (lC'al with tIll' trunk of Ilw int\'rnal iIi,\(. 111:1,

llH1l'h a..; the operation i .. lli!ticult. 

Sciatic and Pudic. - TIll' ,,<,iati!' al1l1 pUIli(' nrt<'1'ir,. nrt' raftly en r 
iil',I, hut :11'(' hl',.t l,wall'(1 n]l]lo"itl' Iht' 'l' ialil' ,.pine. 



LICATIO.V OF ARTERIES. 169 

External Iliac.-'l'he ('xte1'1:al iliac <uiery is acce sible in any part 
of its course. It has but two branches, the deep epigastric and deep 
circumllex iliac, al1,l the_e come oIl' in the 10\\,('1' portion. A line drawn 
frnm the bifurcation of tl10 aorta to the middle of Poupart's ligament, 
will indie,lte the course of the urtery. The follo\l'ing operation is 
ODe of the ':arious opC'rations drscrihed, which is generally utilized: 
All inci ion four in chef; in length ('xtel1(ls from a point one and a half 
inches ahove the anterior superior spine, to one-half inch below the 
middle of Poupart's ligament. rrhe muscle ' are suecessi\'ely divided 
until the fascia tr:111Ryersalis i" l'l'ached. i~t this point, if the trans
YcrHalis fascia is thick, it bhonl.l he opened. Sometimes it is )lot \I'ell 
c1el'cloperl, when, unle_s cate is taken, the l)eritoneum may be opened. 
1'llc prriiollenm and its contents are nOlI' stl'ippcrl from the peh'ic wall 
with the hand hy careful c1is;;eciion. 'l'he il1ci:-;ion shonld IJe large 
C'l1ongh a11rl the pc·ritonenm sC'parnted Sllfricicntly far back to llJ1COyer 
the psoas muscle: the artery lies on the inner horder 0 f this 
Ilm,,(']e. It can be readily found em'eloped ill In;;('ia, \I'hilC' lying oyer 
it if; the g('lIito crural nC'rve, the vein being on the .il1l1C'r _ide of the 
artery. 1'he f'heath is opened and the artery separated from the vein 
and the p:cnito crural 11C')"\'e. 'l'hC' al1eurY:-;11l needle is passed from 
within out. 'rhis is Abernathy',; method of operation. Oollatcml cir
culation is establi shed through the internal mammary, supC'rfirial and 
deep epigastric, lumbar arteries, lower intercostals, al~o by mean of 
the crucial anastolllMis on the Lack of the lcg; al>.o, hy the ana"io111o
sis of thr ilio-lumhar and gluteal with the circumfle\: iliac and external 
circumflex artery, anu with the anastomosis of the obturator artery. 

Common Femoral.-This artery if; rarely ever ligatc(l. cFcpt in hip 
amputation. The f;llperficial femoral ii< mmally ligaicd hee:1u"e it 
permits of much hetter eol1ateraJ circulation. The artery i located 
by a line drawn from the mid point of a line extending Jrom the 
'1ntrri()l' mpe:rior srine to the symphy~i~, to the internal condyle of the 
femur. If the lim!> is {}Axed and nhdnrted, the artrr~' may he readily 
pickod up at the apex of Searpa's triangle or in Hunter's canal. 

In Scarpa's triangle an in(;ision i. made over the direction of thr 
artery, ahout a hanel's l)readth below Ponpnrt'~ ligalllent. rrhe i,lcision 
Rhould he about thrne or foUl' inches long. The horder of the sarlorins 
muscle is the mll~('lllal' guide. The middle eutaneou nerve pr(' enti;, 
lying over tbe shei,th of tIl(' nrlrry. The muscle i drawn asiJe and 
the "heath may he opened and the artery exposed. The 11ee,l1e may 
he pa;;f;ed in either lliredion, especial care heing taken not to enclose 
Dn) other structure's. 

When pos~ihl(', the artery sh('uhl he: ligated in frunt er's canal. "\ 
flmr-inch inciRion is macle over the lin e of tIle artery and aUer the 
fascia laia is divided. thc ~a]'toritls mmc\(' is e\:posed. The outer horder 
of the muscle i:-; located al1(l the muscle (ltawll iml·arcl. As it is drawn 
inward it discloses the aponcurotic coyering of Hunter's canal. This 
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canal is opened, which exposes the femoral artery and vein and long 
saphenous ner\'e. The 11e1'\'C to the VHotus inlel'nus lies on the ouler 
s;de of the artery. '1.'he long saphenou::l ner\'e crosses the arte"y from 
"\\ ithouL inward, while the \'ein lies to the iuner side and behind. '1'he 
needle may l'e passed in either direction, but "iih great care. No mis
take need be maLle in loc:ating Hunter's canal, if it is borne in mind 
that it is directly bC'neath the sartorius l11u~de, and as the sartorius 
muscle is raised up in its "heath, the gli-.;icning urface of the 
apone111'otic coyering of the canal may be seen. 

Popliteal.-'1'h e popliteal artery may be ligated just after the 
femoral artery ha:; pn,,!-ed through the opening in the adductor mag
nus, but the operation is more troublesome and has no advantage over 
the ligation c,f the femoral. The artery may al 0 be tied in the lower 
part of its course \\~here it lie on the popliteus muscle in the popliteal 
space. Rut this op('ration ha no a(lYantage oyer the ligation of the 
F.uperncial femoral in Hunter ~ canal. 

Posterior Tibial.-Lig" lure of the pOf'terior tihial artery may be 
required in ca;;e of hemorrhage. It may he ligated in the calf, in the 
10\\ PI' one-thild of the leg. or just behind the internal malleolus. An 
Ineision sLolllc1 be made an inch behind the inner horder of the tibia. 
The incision shou1<1 he at least Co111' inche;; long. The internal saphe
nous nCl'Ye i- met with anc1 :-;houll1 he pulled to one side. The artery 
!ie3 ju"t unc1erne"th the soleus muscle. The incision should expo:;1; the 
tibial origin of tlwoleu whieh if' Revered at the oblique line of the 
tihia. rrh(' mURcle is pullecl up anel the arter~' exposed. If possible, the 
venae comites, houl<l he eparatec1. The nerve "houlc1 be distinguished 
from the artery. ,,-hieh is ca"ily done, and the aneurysm-needle passed 
alound the artery away from the nerve. 

In the lo\\'er <me-third of the leg, an incision is made midw'ay 
between the border of the ~\.ehilJes tendon and the inner border of the 
~ihia. 'rhe artery is founc1lying on the flexor longus digitorum muscle. 
The nerve is on the outer side and behind. In passmg the needle this 
nerve should be avoided. 

Behind the ma11eolns the incision is made a finger's breadth behind 
the internal malleolu, . The deep fascia is diyided between the extensor 
longus digitol'lull and the flexor 101lgus halluc is, and the artery is ex
posed. The sheathR of the tendons should not be opened. 

Anterior Tibial.-The anterior tibial artery is located by a line 
drawn from a point midway between the outer tuberosity of the tibia 
and the head of the fibula, to a point michvay between the two malleoli. 
It may be tied either in the upper, middle, or lower third of the leg. 
In the upper third of the leg the artery lies hehveen the tibialis anticus 
and the exteneor longus cligitorum muscles, on the interosseous mem
brane. The anterior tibial nerve is on the outer side. 

In the middle one-third of the leg it lies between the tibialis anticus 
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,nd the extensor propiu,; halluei:-. The nerye generally lie,; on the 
artery. 

In the 10\\ er one-third of the leg the artery lie,; hetween the l"IHlons 
f the tibial1~ antic,l and the extl:11'-Or propi~l'; halluci,;. The nene i 

on the outer "i<1e. 

Dorsalis Pedis.-Thi ... artery extelHh from a point millway between 
hl' t\\O malleoli and the inten-al between the fir::,t two metatar:-al 

es. ~\.n incision made along thi,; line will uncover the artery which 
s found lying between the t~ndons of the exten::-or propiu,; ':lllluci,' 
nIL the extensor breyis digitorum. ~ometime' it i~ ~aid the artery i, 
ther difficult to tie, and it will be be"t to cut the art(;ry and then ligate 

cut ends. 

Peroneal.-The peroneal artery "ill be found lying on the inner 
',11' of the fibula on it-; po,.;tero-internal bonler. It is in an o::;"eo

rotic eanal ailll is rather difticult to tie. 

DISEASES OF VEINS. 

Phlebitis i,; an inflammation of a yein . Two forms are recognized, 
1) pln"tic and (?) infertiye. 

Plastic Phlebitis u,;ually re,:ulb from a wound and often ari:--es 
1 the reparatiYe infianllll<ltion extending into the yein. It lllay abo 

-lilt from injury. It i::, a localized inflammation of the Hin, and i 
ftl'n attcntlell by thrombosi ,;. Continued pre",.;ure or irritation of the 
ein may i:'et up a pla,.;tic phlebiti,.;, thrombol:'i,; re--ulting. It is abo 
aid that intlammntion of the periYH"cular ti-- ... ue ... , a..: occur" in "eptic 

itions, 'llay iDllnce plao:tic phlelJiti, "ithin a yein. 

Infective Phlebitis i" a much more ,..eriou~ condition, ina,;much a~ the 
romllU" forme(l j,; infected an(l may hel'Ollle a lllC,ll1-. wherehy the 

liero-orgalll:-ms are di,."eminated throlls-h the body. This "eptic or in
n' phl('hiti~ "a-. the source of trouble among: the older ~UrgeOll:-, as 

ee-!ion wa" introthH eel directly into the \ ein..;, and rapid "cl'"i::- re-
lted. Septic rhlebitis neyer o.::cur" now a" the re--ult of a "ur~i(;'ll op

In neglected "-01111(1" or in ;;uppllrating c1j--ease~. it mny ari-c, 
'n!! a -- erion" complication. It follow.; ma ... toi<1 (li-.ea-;e, the ini"cc
trawling throllf!"h the bon0 into the late1'<ll "inu". Localizc(l 

hlebirt-: often arj ... e" aronnll foul u1('('l"": or in ca-es of gonorrlH'a. hut 
hcrl' .1"1 infection gl't" 11irect1y into the yein. H ... occur::; in -.eptic 
let it ;". gcneral edema will re-ult. 

Symptoms.-Till' n'" cl.: are "wollen and hard. forming red and pain-
o o~rl,. ulHleruetlth the ,,]-in. _ T oc1ulnr l'nlar![ell1ent ... corre:-ponrling io 
yah'c- 1I1<W he felt. TIll' -kin i" etlematou ... Hn.! there arc are:b whirh 
Ju-kY an'a I'011!!"C-tC 1. ,,'he11 thc deeper ,"ein- arc invol,e<1. 
ding~o"i", i" more (lifiicult. It i, accomranied hy a peculiar 

hite edema of the ti'-ue-. Tn ca-.e til(' d('('p ,'cin- of the ll'~ are in· 
Yed. a condition called "milk le~" follow-. In thi" condition per-



172 DISEASES OF l'EIXS. 

hap~, lymphatic oh:"truction 0IJerp.te~ ati a part of the cau~e of the condi
tion. The Olltiet of tieptic phlebiti~ is attended by a chill with rapid 
ntellsion of the inflammation, unless 1 ut a "mall area iti alfecteJ.and it 
1 usually 101l0\\'er1 by sepis and rapid invu::;ion of the general "y,..telli. 
Diitn::;e ::;uppt~ration ollletimes follo\\'s. HepetitlOn of thE: chil!o- and 
acceleration 01 the temperature would indicate pyemia. 

Treatment.-The treatment of phlebitis is ab"olute re::;t and ele\'a
tioll of the part. In the ca"e of a limb, It ".houlJ be em'eloped III 

lamb's wool or cotton and \\'e11 bandaged. The limb hould be kept hot 
by mean of hot water bottles. The limb may be manipulated to a",.i,.t 
the return circulation. Vigorous local manipulation honld be a\'oILled 
f'i nce coagulation may occur in the veins. Dislodging of the clot WOll IJ 
he followed by emholism. The circ'ulation to the affected part ll1U"t 
be assisted hy relieving any obstruction and encouraging the flow of 
hlood throll~h the a[!:enc) of the vaSo111otor8. .\ny spinal (If other 
lesions affecting the nerves to the inflaIlH.'d ,esels should receive e:,
pfcial attention. 'l'he diet of the patient :,honld be non-.timulating and 
nutritious. ~eptic phlebitis, with the formation of pus, should be treated 
thr "ame as an abscess. As soon a:; pus formation is madp evident hy 
means of fluctuation , the ab cess should he opE-ned and freely drainl'll. 
In some ca es it is pos ible to ligate the \'l'in ahO\'e the septic area and 
scrape out the inflamed mas . This is "ery often ntten<led by "ep"ls. 

This mrthoc1 of treatment could only be used where a single tf11nk is 
illl'olved; it is rarely e\'er fea. ible. 

Varicose Veins, or Varix. 

This cliseage is sometimes called phlehecta is . The vein become' 
\('ry pl'olllinclllly clila ted and lengthened ana more or les tortuous. 
It i said to occur in t\yenty pl'r cent of adult;;, more frequently 
in mrn than in \1\) IJ1 ('n. The lo(oation~ wher(' they are u~ually found 
are the internal and exlem,ll saphenou~ vein,; (~enerally the int('rnal); 
the. pcrmatie "ein. \Ihieh !'urround the ::perlllatie cord (nnicocelf') and 
in the WillR of the rertull1, \\'here a condition of hemorrhoid' or pile~ is 
pl'o(luced. '\ aricocele and hemorrhoid" \lill Ill' cOl1",irlere(l e1-.I'\l11el'e. 
Other "rins may he affrdcd. as, for in"tHlH P. thr \ rin" o\"rr the ahdomen 
lIIay hr (lilaio,(l in ('oll(lilioll"; of cirrho,.,i, of tlJ(' li\'!'r. ,omelime" Yari
(o~ities of th Yrin~ of thr "i!'cera happrn. :11\(1 rarrlY thel' ocrnr in thr 
(l(·pp \'rin~ or 11\1' I'xtrrlllitir,;. :;;omctill1r" cong"rn'ital ~'nrico"e "eins 
o('cur. 

Pathology.-lt 11rr<1 harclly hr mentiolll'(l Ihal thr cnu~r of I'ari('o~e 
\'\'in" i,.. an oh"lrurtioll to lhe return (·irr·nlalion at :,0111(' point. The 
(III'( of tIl(' condition dept'llIl, npon tIlt' phy,ician ,l('tl'rlllillill~ tIll' 
point of oh"trucl ion. (,han~r~ ta ke pln('!' wi I hin t hr ,,('in-wall. It 
hprolllr" thi( kf'llf'cl hI' tIl<' formntion of inflnllllllatory ti"",u!' ami wlwn 
thr \'cin i~ ('ut it wiil r(,lllain <li"trl1(k,1. Pfllldl-lik~ dilat'ltion'" oc(,ur 
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alOll!! th(' l'our,..(' ni the ,ein at the 10r'ntion of the ,,,h·e,. .\ftl'r ,..ollle 
ICI1!!th of tillll'. fihrou, l'h,ll1~l':- or'eurrin,!! in the Yl'in" cntlrely di,..place 
the norlllal ti"llt" of the llltillln <l1l{111lCllia. :::\uperfil' H11 ,aril'I)'l' \'l'ill, 
nrl' ('\' i(l" llt on in::-pedion. They apl)ear enlarged. thiekene(1, di"t'Jltll'd, 
all 1 tnrtuOl1::-, 

Results.-The r(,'lll t, of \,<1I'ieo~e ,ein::- in the leg, as the"e are the 
mo"t lOJlllllOll, cOll,i,t of a gClleral impairment of the circulation. In 
,..('\ J'L' ·a'l". c{lellla of thl' lilllb i COllllllon. The ti,,,ue,, of the limb 
oftl:n bt'COlllC dehilitate(l becam.e of the bad circulation and at 
th. len't pI),.,ihle iujur:', ub'I" re,;ult. TI1(',-e nuico-,c uker~ an' ditfi
rult tn Il'l'at ;111<1 -.ometime,. ,.,eriou,;ly alIect the gcneral health. Where 
tlll' '-kin i,.. ,..u hject to irritn tion. eczema ,.ometime,., deyelop". 'Thi-, l'C
Z!'1I1:l ottl'lltiull', re,ult, in ulceration, am1 after the ulceration i" e,;tah
li,hrd. the '('('fetion,; flO\rill!!' 01'01' the tj,;,.ue,. n1<l:' again cau,.,e ('('zcma. 
Tnllalll111ation,; O[ thl 'cin fl'l"ll1(,Jltly ocC'ur in thi, ill-nouri"h!'(l ,1n(1 
(li,t('ntlctl cOl)(lition. Thi" phlchiti,; may re"ult in the format ion of 
thro1\llm..; or it may re,ult in thc partial oeclu,.,ion of the rein or the for- . 
mation of an ;lh"l'e"'-. "'111'1'(' th(' injury to the ,ein re~mlt~ in the 
('o;!!!ulation of tIll' hlootl antl the form<1tion of tJuomlrll';, later the reJl1 
m", he more or 1('".; ah"orh('(l. onl.\" a fibrou,; cord being Idt. Rome
til' (',- eakareon-. d<'!!rneration of tlw thromlll1' o('rur", when a phleholith 
n" lit... Prr,(1Jh of rlw111natic aml go01lt~· tpnd(,llcy '\\ho haY(:' nrico..;e 
r('in,; arc n'l'~' liahlc to phll:'hiti". Yarico,;e rein" are acc('lerate<l hy the 
fnrlnntion of what i, knO\\'Jl a, the c'yi('iou,- eirculation," Sometimes 
hloo(l from the int"rn,11 '-nphenon~ ,,('in emptie ... into the external or 
.. hort "a1'l1('\1ol''- win an(1 til('neE' into tIl(' <l('cp "!'in". wherea" thE' hloocl 
from thl' {l('l'p 'l'in.;; flo,,-, from the f('moral rein into the ~aphenous_ ,..0 

that a rertain amount of hlooll wou1rl. n ... it ,,,ere. goo rounel anel round 
thi' ,i(iOlb ('in'uit. "-11('th!'r thi.; i, trut' i,- qn('''tionahl('. hnt it i~ :-oaicl to 
--1"1 (', in'{', occur. 

Treatment.- Th.· trpatment of rarico"e rein ... depellu," on rccogniz
in!.. t11c cau'-c. Th.~ ol"trudion in the leg llWy lIe C'uu",ed lly enlar:':l!u 
lymphatic !!1antl,- at the "aphenou,- 0pl'ning. .JIu,.cular contraction,.; 
lllay protlu('e tl'll';On of t11l' fa,.ClU lata and l',\U,l' impingell1ent of the 
return l'irl'ul,'~ :on. Partial an(l eOlil1'lete di,.lol'ation, of the hip will, 
in like 111a111\1'r. elin'rtlr or in(1in.'I'th· illtcrfere \rith th(' return "ircula
tion. Pn11ap,u, nf th~ al)tlolllinal \:i'l'efa will protlucc olJ,..truetir,n,.. in 
thl' p..IYi,. l'n'"ure on the a--l'endin~ (';1\<1 wherc it 11,1,-,e, thrnu!.;h the 
diaphra!!'m may be the l'a1H:'. ,Yhere tlll n' i, a !!clHra1 lark 0: tone, 
le,ion, .1trectin~ th(' ,a,omntnr Iler,l' ,uppl;- to the H',,('l .. of tbl' lp~~ 
will bt' fOUllll. Tit.:,,,, le .. i()n, may lIt' at tIll' '-Hero-iliac Joint. l,!'t\\'('Pll 
th 'HC'rl1m and lumbar ,pine. or in the 10 rcr dor,al or lumunr r"!!'ion,.;. 
Luxation, of th lo\'('f rill' may op.'rate ,imilarly. "\ cure in an.' ('a--e 
d p nd, upon reu 0 in~ t Iw ('<HI'!' and ~e('urin!! the prop r ner\ (' --up· 
ph' by rell odn~ the le~ion, foulld. and i11~0 in ,timulatin~ th Vil~O

motor, to th" \('in~ aifpctrd. 
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Nevus. 

X evus is a con clition 01 dilation of the "eim:, "enules and arterioles 
and is classifLed as one of the tUlllors. (See Angioma.) The capillaries 
are dilated and thiR dilation lllay extend into the small "ems and 
arteries. and large cavernoU's spaces may be formed. Considerable pig
mentatIon of thr tis ue. n,hout may occur, since the blood may fiow 
in cayernou space .. and the circulation being weak at this point: it may 
be partially obstructed. '1'he (lisea e i.:; very often congenital. It may ' 
wither and rlisappear after a tim(' or it may enlarge and spread.o\'er 
a considerable are~, Two yarieties arc usually described. 

1. Capillary neHlS, 01' mother's mark, occurs usually as a bright 
reel or purpli~h colored ma 's, Rlightly ele\'ated above the skin. It con
sists of a roa:::::; of capillaries lined with enclothelium. They are small and 
often do not extend oyer a space of more than an inch or two in diame
ter, but they may, in some cases. coyer the side of the head and face. 
'Where a certain amount of pigmentation occurs, it is called the "port 
wine" stain. If they are injured, hemorrhage i u ually yery free, but 
is readily stopped by pre sure. 

2. Cavernous angioma is a condition where the yeins are largely in
volyed. They lie in the skin and subcutaneous tissues. They .lre soft 
to the touch, easily compressible, bnt retnrn to their dilated condition 
o soon as the pre~, ure is remoyccl. 'l'he} are often lobulated, and 

when the blood is pressed hom them. they giye e\'idence of sinmes be
neath the skin. They arc generall~' situated beneath the skin a!l.d show 
as a blue lobulated rnass. In the mllCOUS form, \\'here the capillary and 
venous :mgiomata are mixed, it is usually of a dark red color. Venous 
nevi are really massel" of H.'nous sinn,e lined with endothelium. They 
may be associated with inJury, may occur spontaneously, because of 
local weakness anc1 ohstructions, nnclmay be congenital. 

Treatment.- The treatment of neHlS, where it can be accomplished, 
especially the yenous form, is (1) exci::.ion. The yeins are ligated, sep
arated from the suhcutaneous tis!;ues :1l1c1 the :-kin, and remoYe(1. (:2) 
Suhcutaneous ligation may be used \I'ith advantage in some cases, and 
if excision cannot be clone, it should he tried. (3) Injection of coagu
lating fluids into the tumor, such as perchloride of iron or a strong solu
tion of carbolic aciLl, is no longer practiced. (-:1:) Electrolysis. Where 
excision and subcutaneous ligation are impossihle, electrolysis forms an 
excellent methoc1 of treatment of nenlS. This treatment is especially 
'.'aluable where the neH1S occurs upon the face or where it is necessary 
to ayoic1 cicatrization. It consist in the pa~sing of a strong current of 
electricity through the mass. This produces chemical and physical 
changes and brings about coagulation and org'nnization of the tissues. 
Both poles of the battery may he introduced into the tumor, hut this 
is not the wis~l"t plan. It:is hetter to e111rlo:, a one 01' t \1'0 

needled positiYe electrode and introduce it into the tumor while the 
negatiye pole is applied to a diiferent part of the body. The needle 
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should be made of steel. inasmuch as the treatment corrodes the needle, 
which has an advantageous eHect upon the tumor. The u::,c 
of the negative pole in the tumor is more liable to cau e scar. A cur
rent equal to about nl'o-hundred milliamperes should be passed Lhrough 
the tumor for about fifteen minutes. Ehould both poles be applied to 
the tumor, a ('urrent of onl~' alJout haLf thi ~trength is necessary. Gen
eral anestheF-la is required. The immC'c1iate effect on the tumor i- to 
cause it to become hard throug-h the coagulation of the blood. In some 
ca~es the treatment i5 not ,,;uceessful. It is best to deal with the pe
riphcry of the ne\'us first. Some scarring will be inevitable. It;s wise 
not to do too much at one sitting. II the nevus be treated at "el'eral 
sitting-s, there will be less scar formation. The ne\'Us should be treated 
sufficiently long to permit of complete cicatrization. 

Embolism. 

An embolus is any floating oQject in the blood. It may be composed 
of the following material .: 

1. Thrombi. (2) Parasites. (3) Fat. U) _\ir. (.'5) Glandular Cells. 
The method hy \\'hich thromLi become emboli can best be ~een in 

form of valvular ileart di;;ea e or endocarditis. In valnl1ar heart dis
ea e the Yah'es become roughen('rl and dots are readily formed, \rhen, 
because of the action of the heart. the,:e cloL hecome detached ancl are 
\1'hirlerl alray along the blood-.:;heam and finally plug up some artery. 
This is the most freC]uent origin of emboli. Emboli may contain para
sites ancl whereyer they lodge. an abf'(,C'':;s rC'~ulb. In ('a"e of fracture, 
especially of long bones, particles of fat may he c1islodg-ed, and finally 
entering the Yein!>. are carried hack to thC' heart. This \yill canse 
dyspnea hy plugging up the bramhe!> of the pulmonary arter~'. .\'ir 
emboli"m f'Ollletime>- OCellI'S \1 here there is a \round of a large \'ein and 
where the intral'enouf' pre!>sure i1' negatil'e, or it ~ometimes happens 
after giying a hypodermic injection or a drllg. where the ,;,\'ringc <:on~ 
tains some quantity of air. Embolism by other cells sometime,; occurs 
in cases of cancer and SDrcoma. 'l'he cell:; enter the circulation and 
arc carried elsewhere, and a secol1l1ary tumor results. 

Effects of Embolism.-Tlw effect of embolism is to cut off the circu
lation to the part. If it occurs in the brain, paralysis results. If it hap
pen~ in other organs, other symptoms, 'fhe"e effects l11D)' depend 
somewhat upon the nature of the clot. They may be cla~sified a" fol-
10\1'>' : 

1. Change in the clot. Snh e<juent change in the clot may oc
cur. B<)coming organized, as in casp of thrombi, the artery is perma
nently obliterated. Coll;lteral circulation may be establishCll and 
the function of the part r estored. 

2. Anemia. '''here collateral circulation is fairly good. the part may 
gi\'e eyirlence only or anemia. ThiR will be reco"el'ec1 from in due time. 

3. N ecroeis. In terminal arteries, necro!>i 'rill occur. as in case of 

TeOM 
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gastric ulcer. In termina l arteries of the brain, necro i of a portion 
of the brain very oHen happenR. Thi necro ' ed area becomes lique
fiecl, afterwards forming either an abscess or cyst, depending upon 
whether the clot i.:; inlecti,·e. 

4. Infarction. Where the emboli m is of an organ like the bdney 
or spleen, infarcts arc formed. 'fhis infarct consists in the plugging 
of a terminal a.rtery in S0111C' such organ as llIentioned, and a sub:"rquent 
engorgement or swelling in the area to which the artery is distriLmted. 
II1~ammatory change~ anci fibroLls tissue changes yery oHen tak(! place 
in these iniarded areas. rr here arc bIro kinds of infarcts-the white, 
in which there is no ob trLlction to the return circulation, and red in
farcts, "here there is more or less obi:itruction to the return circulation, 
or where there is at lc'ast '>ome collateral circulation. 

Evidences of Embolism.-The el'idences of embolism are similar to 
t.hose of thrombosi:::, with the exception that they come on more sud
denl)T. The cffed on the brain if; :mdden and complete paralYi:ii of 
the area affected. Emboli m of the arteria centralis retinae and its 
branC'hes would de trO~T sight ill the eye affected. It at once rlestroys 
the function of the area to which the artery, which i plugged, is dis
trihuted. In the nrgans where infarction take place. there will be evi
tlrnces of cong-e hon and edema. Should the blood upply be entirely 
cut off, necro~ic:; of a mass of tissue will occur. If the embolus is infec
ti,'C' an abscri'S result". In any cnse the symptoms will be obscure and 
diagnosis (liiTicult, (lnel it can only be made, in many cases, b~T elim
inating other conditions. 

Thrombosis. 

Thrombosis i~ the formation of a clot in a liying blood-vessel. 
Causes.- The c.luses of thrombosis mav be classified as follows: 
1. Disease or injury to the vessel wall. An~T disea e or injury t o 

the \'essel wall, whe]'('by it becomes roughened or thickened or a portion 
is removed, may furnish more fa\'orable conditions for coagulation . .\ th
eroma, sclero-endarteritis, etc., are conditions which bring ahout throm
bosis. 

2. C'C'rtain changes in the blood. Changes in the blood, wherehy it 
becomes more coagulable, fa\'or thrombosis. These changes are, per
haps, prohlematical awl theoretical, hut that the blootl is more coagu
laule under some circul1lf'tances than in others, is likely true. 

3. Foreigl1 boelies or thf> pref'rnee of micro-organisms. The~e for
eign bodies furnish a point upon which the coa~ula ma~' be deposited or 
to ,,-hich the leuko('ytes may cling, thereby assisting the formation of 
a clot. 

40. Retardation of the hlood ,;tream . Retardation or slowing of t:le 
blood stream lllfly OCCllI' under se\'eral conditions. It occurs after (a) 
lip-ature of the artnr~' in operatiom for thromho,;is . or from injur~T to 
the artery or vein, from aneurysm, or in any operation where the artery 
is tied. 
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(b) From tight bandage. Pressure of a tight bandage may lead to 
such obstruction to the circulation that coagulation will occur. 

(c) Diminished force and frequency of the heart-beat, lessening the 
vis a tergo, perhaps assiet in the formation of the clot. 

(d) The pressure of a tumor or luxateu bones or other objects upon 
tlw vessel above, may lead to coap-ulaiion and the formation of throm
bi. This occurs, perhap8. in cases of ph legmasia alba dolens or milk leg. 
When the clot is formed, it may extend in both directions from the 
point of orii!in, but it ubually extends in the direction of the blood 
current. If it entirely fills up a branch of the artery it will extend 
back only so far as the main trunk. At thif:' point it may stick out and 
form a projection into the blood stream of the larger artery. It will 
extend in the direction of the blood stream as far as \\'here branches 
are giYen off, or where the blood flow i influenced by 
collateral circulation. The thrombi may be occlud- FIG. 33. 
ing whcre they cntirely fill 11p the vessels or they 
may be anI), partial. The effect the)' produce and 
the !'ymptom~ of throm 110 ,is will depend upon the 
suusequent changes 'rhich take place in the throm
bu , or upon whether it is occluding. 

Changes in Thrombosis.-l. Organization. A 
throm bus may become organized; this takes place in 
the following manner: "\. 1" soon as a clot forms in 
any vessel, it becomes infiltrated with leukocytes and 
proliferated endothelial cells and eonnective-ti sue 
cell. -in other ",ordf', round cell infiltration occurs. 
Subsequently the clot becomes di placed by means 
of this new formation. Small blood ycssels may ex
tend from the vasa vasorum throllgh the ves el wall 
out into the clot. The artery becomes organized and 
forms a hard fibrous cord. 

2. Softening. Softening of thc clot may occur Venous thrombus. 

becau e of fatty degeneration of its clements. Fatty 
degeneration may be because of the limited nutrition of the infiltratec1 
tissue cells or the Eoftening may he the result of hacteria. The clot 
may become softened and a portion of it dislodged <md carried i1' 1.0 the 
general circulation, embolism resulting. It may break down, the ele
ments become liquefied and a rmall C)', t result, or, 011 the other hand, 
fatt)" degeneration and liquefaction and absorption of the e181l1ents 
may occnr. 

3. Calcification. Somptimes the fatty material which is formed 
as rhe result of fatt)' degeneJ:ation 01 the clot, "'ill become eli. placed 
by means of ,'a lcare01u; mH teria 1, when the remains of the thrombus and 
fhe artery w!ll he a calcified mass. 

4. ~\.b·sorption am1 tunnellillg of the clot mny sometimes occur. This 
is accompli:-hl'c1 h'y l1lf'an!' of the dot apparently opening up because of 
the blood prCb':lllTe or the lique1ying effects of tl .c blood, or perhaps be-
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cause of fatty degencraiioll. Thc clot become tunnelled out anJ a sin
!'.ous or torhlOUS tract is made through the clot and it becomes penious 
to the extent that it "'ill pCl'mit of regular circulation taking place 
through it. 

Effects of Thrombosis.-The elfects of thromhosis depen'l upon 
whether it O(TUrS in an artery or Yein, or whether it is in " terminal 
artery, or upon the extent to which the circulabion is cut oil' from the 
tisslJes to which thc ,"essel is distributed. 

1. Swelling rona edrma. The s\\'elling and rdema arc usually grrat. 
It will depend upon whether the ob truction is in the yein or artery. 
If the obstruction is in the "eill, the swelling will be enormous. 1£ the 
clot becomes organizec1 in the yein and the collateral circulation is 
poorly established, thi eclema may remain and hecome har,1 (solid 
erlema). This sometimes occur. in phlegmasia alba c101ens. 

2. Gangrene. It i- not unusual for ~'ang-rene to result from ob
struction to the return circulation or from the formation of a thrombus 
in an artery or 'ein. The gallgrene following is of a llloi"t ,"<Hi
etj". especiall y where the thrombus is in the ,"ein. The extent of the 
gangrene will depend upon the extent to which the circulation is cut off. 

3. I'hlelJitis. Inflammation of the , 'ein "'all ,,-ill ,ery likely occur, 
especially if the clot is infected or if the patient 1 in a debilitatec1 
condition. It may take on a suppurative furm. 1£ it does, it more 
than likely arises from an infected clot. 

4. Embolism. Embolism consist in the plugging up of an artery 
by means of a floating clot or other material which ba:o become de
tached and loose in the blood. If the material forming the embolus is 
not infectiw, the rc~ults nre not so serious, hut if it is infecti\'e, pyemia 
will likely result. 

Symptoms of Thromhosis.-The symptoms of thrombosis depend 
upon the location of the dot. In case it occurs in a vein, it " 'ill be 
attended by marked eden;a and dilatation of the Yein-, together with 
phlebitis. HIoorl extra\-asations iue not uncommon. The pain is severe 
and the part to \rhich the artery is tlistrilJUted, or from \rhich the vein 
comes, will lose its function. Thrombosis of one of the cerebral arterie" 
would be attencled 11)' pnral~,tic 1)1' mental s~'mptom. If it should occur 
in the lowrr Jimh, paralysis and edema of the member will follow, to
gether ,,-iih more or less pain. In case the vein is affected the symp
toms 01 phlcbiii,; \\ ill snperyene. 

Treatment .- Thr treatment drpentls upon the condition present. 
In general, it is ·elire·decl towarcl securing re"orptiol1 of the clot and. ,tim
ulatinp; collateral circl11ation. Yig-orous manipulation to c1islo;1ge the 
clot is not acJ\-i"ahle. Often the clot can he a h~orhec1 if the case is seen 
C'arly. \Yh en g'nngrene result<;, operation is necessary. In paralysis, 
th e' resnIt of lhro111hosis :>n(1 (1111)01i,:m,an rffort should he made to estab
lish coHaternl circulation. III :11;:=; . nature can be aSt>istec1. If the part 

( 
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can he prcVl'nled from dyin~. the il1tl'~rity of the tissue~ willlJc l"e"torl'tl 
in t ime. 

INJURIES TO VEINS. 

Injury to '"<,in" ~ho 1 I l'l' trtiltp(l III mlllh the :"ame manner n~ 
injury to arteril" It tkmauds prompt lIll'th()d~ to arre,t the hl'lll
orrha!!t'. null later. t hl bl. (',ll11!! l.oint ... Illay Ul' ligated. In all C:he~ the 
pro.· jlllnl awl <li,tnl <'lHh. "f thl' '<'lll~ ,..houl(l hl' ligate<l, a" ht'lllorrha~e 
Il.n~' occur from cit hpr en,l E"lwcinlly i,. thi ... true of the external jug
ulnr. illn~muell a" tl1(' valH's nrc imperfect an<l do not entirel" do-:e the 
n'''''(1. 0pl'rntion" on reill, are done ,,,ith the :-nme preeaution~ a- ar e 
tnken in th<' ligature of arterie". (See Ligature of .-\rteric,;.) 

DISEASES AND INJURIES OF THE LYMPHATICS. 

Lymphangitis. 

T here nrc two form 01 Iymphan!!lti,... ncute and chronic. 

Acu te Lymphangitis i,.. a rapill il1nl,.ion of the lymphatic:, hy :-cptic 
ma terid or the producb [11)0:0rl)ed from poi,..oned \\"ound~. 

Cause.- TI1<' cau:"e i ... llli(·ro-orp-ani,.m,.. or other toxic material a~so
ciat<,J "'ith oh,..trlldion to the lymph strpam. 

Pathology.- The \\"illl of the lymphatic j-; infiltrated and inflamed 
as III an ordinary acute inflammation. The ti,.."ue" round about are 
mort' or Ie,..:, im·oh'e(l. It i ... ~aid hy :-0111<' that thc lymph within the 
H?,.:;tb Loagulates and forms a pink clot. 

Symptoms.-The symptoms of an acute Iymphangiti, are fine red 
l.r (", f,]l:lliatou ... ~'rellill;:!" and a \·iol.'nt injjamlllation clo:::cly re,cmbling 
.'ry-ip,'la". Thl're ~Cl'lll'" to he two form .. . onl' in which the larg-l'r lYIll 
pl·atk ... nrc in\"olyerl. a tu1,ular Jorm. aJ1f1 thp other in whi("h the "mailer 
lymphatic:, are inyol.ccl. ,,'her(" the :-mall IYlllphatic ... only are in,oh'cd, 
it may c!o"l'ly re,..em hie cry:;ipC'lu'o. Tlw cli,..ea,;e may lle a ttel1clpd hy 
('hi!! .• 0mitill!!. ancl ~\\ cat,:;. Thp 1'111,,<, i" rapi(l nnd the fHer ranges 
from 1O.! d\'!!r<'p,; to 1()..j. c1e;!rC'P:' F. TI1<' diagl1o>,i" is "ometimes (lifficul t , 
hut It i, not ,.0 l''',ential. ErysipC'la,; it,.elf j" a Iymphan!!itis (lue to a 
,..pc{·ialmicro-or!!ani"m. It hn ... 11101"(' of a ro,::e-rNl color. the ,.kin j" more 
hrawny. and the Oll ... C't of the di,.ea,..e morc marked than in acute Iym
phan!!iti'" 

Treatment.-It i ... e"entialiy that of ery::-ipcla>,. (, ( tn'aimcnt of 
Ery ... ipela,.) 

Chronic Lymphangitis.- .\ chronip inllammation of the lymphatic.:; 
Tp'emhl ,a ehrollic inilmnmation jn any of tIlt, eonnecti\"c ti,. ... ue'. It fol 
low ... th.! aput forln \;herc r('co\'rry i,. ;lot entire.or it happen, inca-e-Gf 
"yphiJj ... and tu ereulo,i.... There are people who ~cem to have :l ten
dency to the proliferation of connect in' ti"uc <'lemC'nt.... In the-I' -ub
jC'-:t ... chronic lymph. n!;;ti" oftf>n df>Yt'!op.... 'fhere arc cnlar!!"<'ment
of ' h lymphatic d'lIut." alld thiekcnin~ of thc connt'cti,c ti",ue" g'en
erally. 
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Treatmen:.- Thc treatment is the same as the acute form. Remove 
the obstruction to the lymphatic circulation. 

Lymphangiectasis or Lymphangioma. 

T his is a condition of chronic dilatation of the lymphatic vessels. It 
is sometimes congenital and other times acquired. I t may ue loc<.llized 
to small areas or involve a considerable part of a member. Chronic 
distension of the lymphatics is often time accompanied by overgrowth 
of the connectiye tissue elements of the part, leading to chronic hyper
trophy, as seen in macroglo sia. Disten ion of the lymphatics may be 
sho\\"u by lllall ye~icles which per ist and which are not accompanied 
by evidences of inflammation. \'Ihen these vesicles or lymph spaces are 
opened, there is a considerable flow of fluid (lymphorrhea). They are 
found most frequently on the inner side of the thigh and the genitalia 
of t,he male. 

Treatment.- Remove the fascial obstruction to the lymphatic circu
lation. This will r1rain the soL1clen tissnes and give relief. 

Lymphatic Obstruction. 

Lymphatic obstruction may take place in any of the large lym
phatics, as the thoracic duct or any of its branches. The obstruction 
may be due to muscular contraction, contraction of the .fascia, abnormal 
position of the bony strnctures, and to chronic lymphatic obstruction 
arising from the deposit of tuberculous material, as occurs ill long 
standing inflammation of the fa cia or connective tissues generally. 
Repeated attacks of eczema may cause enlargement of the lymphatic 
glauds, \,"hich operates as an obstruction to the lymphatic circulation 
and will sometimes finally I'e~ult in a thickening of a member. This 
lymphatic obstrudion aud enlargement 01 the part is called elephan
tiasis. 

Elephantiasis. 
There are two forms of eJephantiasis: (1) Elephantiasis _\..rabum 

and (2) Psemlo-elephantiasis. It may affect the foot, leg, genitalia, etc., 
,,[here it is known as elephantiasis pedi , elephantiasis cruri , elephan
tia"is la binm, etc. 'rhe phenomena of elephantiasis consi t of (1) 
edema. This edema is lymphatic in origin and solid. The fluid cannot 
be pre ed ont of the ~issues and the part appears to be permanently 
thickened. (2) Hyperplasia. Hyperplasia of the connective tissues 
takes place. The subcutaneous connectiye tissues become infiltrated 
and thickened and increased in amount. The skin becomes coar::;e and 
\\ arty in appearance anel ulcers are common. Where injurie or ulcera
tions occur in the enlar~eel part. the lymph will seep out (lymph fi:;
tuhl). This ('ontimlal clist-harge of lymph is cnlleellymphorrhea. 

Pseudo-elephantia,.;iR arigeR from tnberculous conditions and nlcers. 
It i. sometime~ cal1e<1 Barbaclo ' leg. It i<; a di~ea"e of the tropic' and 
n('cr1 not be dis("nsse(l hC're. It a1l'ects the leg. scrotum, vulva, face, 
a~ltl breast. rrhe di,.;e<l e Illay pE:rRist for years. 
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Lymphadenitis or Adenitis of the Lymphatic Glands. 
Cause.-Infiammation of the lymphatic glands is produced oy the 

absorption of toxic materials and oiJstruction to the return circulation. 
This material is carried back through the lymph channel into the lym
phatic glands where tissue changes are produced. This inflammation in 
the lymphatic glands operates :)8 an obstruction to the flow of lymph. 
As soon as the source of the irritating products and the obstructions are 
remoYed, the swelling and inflammation of the gland disappear. If 
pyogenic micro-organisms get in, suppuration is very likely to lollow. 
Suppurative adenitis is a slow process and may be prolonged over a 
con iderable period. Some writers look upon the lymphatic glands as 
filters whereby poisonous products are kept from entering the general 
cir(;u lation. This perhaps accounts for the fact that when a comider
ahle amount of poi"nnous material finally get.s into these glands, suppu
ration is very apt to OCCllr. OccasiOlJall~', acute lymphangitis occurs. 
In these ca~cs it ~s believed thnt mu cular injury, irregularities in the 
circulation, :mcl bon)' lesions, etc., may he set do\m as the cause. 

Pathology.- The pathology of the disease is simply that of an in
flamma t,ion in any of the tissues. If suppuration occurs, it is usually 
localized. rarely Jiffu e. If it becomes difful:'e, it may persist for a 
considerable length of time. 

Symptom<;.- The evidences 01 acute lymphangitis are the ymptoms 
of infianunation:, to~ether with the enlargements of the glands. They 
arc extremely painful alJCl hard, and the tissues about are sometimes 
edematous. As soon as suppuration is eyir]ent, the lymphatic gland 
~hould be frecly opened and draincrl. Sometimes the suppurative process 
may extend into the neigh horing ~lands and each one in succession 
hre'aks down and ulcerate~. The nhsorrtion of toxins and disturbance of 
the' digestion and serretions "'ill follow and the patient becomes debili
tated, and a chronic ahscess results, if the disease is not properly treated 
at once. Any ob trnction to the nerve or hlood supply, or the lymph 
stream, should he relieved at once and any anatomical lesions account
ing for the conrlit,ion. should be corrected. As soon as suppuration is 
e\'ident, the ahscef:s shonld be openefl and freely drained. Not only 
should therc he free drainage, but the abscess should be frc'1uently 
dressed, each time heing wa hed with an antiseptic solution. Before 
suppuration take!" place, hot fomentations are valuable. The glands 
most frequently inyolverl are the ~l':illary, inguinal, and cerYical. 
Where suppuration occurs, they should he treated as acute abscesse,;. 
It is worthy of note thnt the osteopnthic treatment, which will be indi
cated in each indiYidual CA!"e, is of t he utmost importance. Next to this 
should he cleanliness, prorer diet, and hygiene. 

Chronic Lymphadenitis. 
f' hronic lymphaJenitis is a chronic inflammation of the lymphatic 

gJ::mds and may re nIt from acute inflammation or from constitutional 
conditions, but, in all events, the ('hid unrlerlying cause i" anatomical 
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Llerangement. The di, ease is most COJlllllOn in the neck in scrofulous 
children. Sometimes the disea.e can be traced to exciting causes, ouch 
M carious teeth, chronically inflamed tonsils, sore mouth, and is said 
to be produced in ome cases by lice. In every case 5yphilis and tuber
culosis should be eliminated. 'rhe glands usually enlarge slowly and 
hecome infiltrated with round cells, a in chronic inflanunation of other 
tissues. The enlargement is fir t fleshy in nature and UIOually not pain
ful. The person may improve in health and the enlargement disappear, 
or the inflammation may continue for some length of time. The in
flammatory reaction becomes apparent, slowly accelerated and mayor 
may not be painflll. Finally the gland undergoes caseation, or it may 
even break (lown and ulcerate. Other time, the liquid elements of the 
cn~eous rna s may be ausorbed, leaving a hard mass, which flnally 
atrophies and disappears. It is claimed by some that general tubercu
losis may be derived from these chronically enlarged glands. The 
glands, which are at first singly enlarged and movable, often become 
adhered into a mass. Evidence of suppuration will be shown by the 
fact that the skin over the gland becomes red and adherent. After a 
lymphatic gland breaks down and suppurates, it lea yes a purplish, foul, 
undermined, and indolent ulcer. After awhile this may heal. They 
leave a peculiar, pnckererl, white scar. After suppuration has oc
cnred and fluctuation is distinctly felt, the abscess cavity should be 
')pened and well drained. 1£ the opening is large enough for the finger 
to be introduced, all loculi of the cavity should be dug out. A 
Yolkmann's ::::poon is an excellent instrument with which to scrape out 
t.he dead parts of the gland. Rtrictest asepsis should be maintained to 
preyent scarring. The scar. are peruliar in these cases, in that they 
retain their pink color much longer than ordinary ~cars. In treating 
aCllte and chronic lymphangitis,painting the glands with belladonna and 
glycerin, the applirntion oj' the tincture of iodine, or the oleate of mer
cury, or other such drug, is of no value. The treatment should be 
first directed towards restoring the circulation and relieving the obstruc
tion to the return rirculation, not only the lymphatic" but the venous as 
well. Besides the C((ll·<e must be removed, whether it is carious teeth, 
anatomical lesions, or D sore. Some surgeons advise a radical treatment 
for enlarged lymphatic gland!', but this is unwise. Thi treatment is to 
ellllcleate the gland a!' soon as it enlarges. If proper attention is paid 
to the c1wse of t.he disease, the treatment will be plain. 

Lymphadenoma. 

A non-inflammatory enlargement of lymphatic glands may occur 
sometimes; this i called a condition of lymphadenoma. Two forms 
arc ilescribecl by variollS writer., (1) benign or the imple form, whirh 
eomists in the enlargement of a single lymphatic gland or the lymphatic 
gl.mds of a small area, yiz., the groin. neck. or axilla. The cause of the 
disease is due to lymphatic ohstruction or to errors of the nerve and 
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blood snpply. (2) l\Ialignant lymphadenoma, or Hodgkin's disease, or 
p,..cudo-leukcmia, is usually met with in adults and consists in an oyer
growth of all the lymphoid ti",sues of the body-spleen, lymphatic 
t:"iand , and the lymphoid tissues in the bowels. The proportion of 
white corpuscles i,' much greater than should be. hut not so great as 
exists in true leukl~mia . The ubject has one white, to fifty or seventy
fi \'e red. corpuscles. 'rhe disease i said to be incurable. 

Lymphosarcoma. 

This is a condition of sarcoma of the lymphatic glands. (See Sar
comata.) The disease occurs more often in the tonsil than any place 
in the uody. It grows rapidly and is painless. It seriously affects the 
health and rapidly hecomes fatal. The di ea"e usually occurs in adults. 
The dissemination of the growth to the viscera results fatally. 

Secondary growths of the lymphatic glands and tubercular enlarge
mclds of the lymphatic gland~ or sY!Jhilis of the lymphatic glands, are 
di~cussed ebcwhere in the text. 

DISEASES OF THE SKIN AND ITS APPENDAGES. 
Dermatitis. 

One of the most COIllllJOn inflammations of the skin is the toxic form, 
the re::;ult of poison sumach. '1'here are three forms of the poison 
sumach more especially toxic, the poison oak, poison ash, and poison 
ivy. Contact with the plant is not al\\'uys neces::;ary to bring on the 
inflammation. '1'he symptoms arc a papillary or vesicular inflammation 
of the skin. Edema may result. In bad cases there is fever. 

Treatment'- L\.pply s~\'eet spirits of nitre to moisten the surface of 
the "kin. O\.id of zinc ointment containing ten drops of carbolic acid 
to the ounce of ointment i an e.xcellent application. Extract of witch 
ha7cl applie(l seyel':11 times daily is 01 great service many times. A 1 :5000 
solution of bichloride of mercury wiU relieve some cases. 

Furuncle. 

A funmde. or hoil, is fl circllll1scrihed inflammation of the true skin 
and the COlllll'CtiyC tis,;ue" beneath it. The cause of a boil is infection 
of :1 hair follicle h~' thc pus germ::;, (tenerally tIlP :"taphylococcus py
ogen('~ auru~. :"ometillies the albm;. Condition::; making inoculation 
p~",.ible arc the same as thosc opemting in other infections. Tliey are 
cowmon in ,lisorders of lligc:;tion, in con;;tipation, diabetes, Bright's 
diE'e~H?, and condition::; of 1:(rn('1',11 dehility. 

Symptoms.-The symptoms of a hoil arc too well known to require 
lcscription. Sometimes boils apparently come in crops or they may 
be scatterecl oyer the hoc1y. In ,;ur11 imtances the pus is usuall~r ex
prr,,~cc1 hy the hand anc1 gets onto the body in other location and in
fection occurs. 
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Treatment .- .\s f'oon :1S pr:.~ is e\'il1ent., the boil may he lanced or 
n.llowed to rupture itself. The cuxity lllUf\L be t.horonghly clean~ed with 
an antiseptic soln Lioll , a~ 11e1'oxi(1 of hydrogen. Where the boils come 
in crop, scrubbing t.he skin " 'ith ;;oap and ,rater am1 afterwanh thor
oughly waf'hing it with an antiseptic solntion, or fomentation, of a we'1k 
solution of hichloriLle 01 mercury, or a saturateu olution of boracic acid, 

is of great senice. 

Carbuncle. 

A carbuncle is really a condition similar t.o a hoil, but which is at
tended by e:densi,-e infiliration of the skill in the neighborhood of the 
pus formutiOll. The cawe is the :3taphylo 'occns pyogene::, aurus, 
(;ol"ipled ,\'ith certain conditions of the body or n. de\'italize<l condition 
lo -::ally. It diifers from a boil in that the con:=;t.itutional sylllplom~ are 
seyerer and the ha-.e is huc1, indunlled, ant1 boggy. Instead of the 
pus pointing at one place, ;.(;\'01'al pnstull'::' \rill form ,,-ith a blood)' ;.erum 
contained in them. It is not unumal that a con::,itlerable ma" of 
tissue will neero ' e, pus forming in I'clo\\' this, will hUlTO'" out 
through it. '''here the patIent is c1el)ili tated and the absorption of pus 
if' very great, gener:ll sepsis may folIo\\', when iL may re ~;ult in ph1chitis 
or lymphangltii'\. rrhe most usual location for carbuncles is the neck, 

back, and buttock. 
Treatment .---.The treatment is to relie\'e local lesions and ,,·hateyer 

general ailment t.he patient may haH'. The carbuncle shoulc1 be freely 
incised and callteri,ed ,,,ith pure carbolic acid. It hou:lc1 then be 
treated as a simple sore by washing with antisepticR and sprinkling with 
Senn's powc1er (one-third salicylic aeill to h,-o-thinls horic acid). Some
times a hot snturatel1 olution of boracic acid accomplishes much. This 
treatment should he kept up until the slou~hs are separated. The 
sore should then he (lressell with dry antiseptic gauzes. 

Clavus or Corn. 

A corn is a thickening of the epidermis, clue to inflammation or the 
skin, brought about h)' irregular pres:;ure of ill-fitting boots. The 
treatment i to re111o\'e the pressure Iw the me of plasters and 
then ub, equently to remo\'E; the COl'll hy scraping. In old per"ons the 
corn f'houlc1 not be cnt. hllt f'honlcl he f'oaked in hot ,,,ater and ['(;raped, 
care being taken not to injure the skin. In painful feet, the result 0-" 

corns, dired the p:1 bent to son.k the feet in hot water and afterwards 
wrap them in cloth . , uturated with a 111ixture of equal parts of lino,eed 
oil and lime ,,,ateI'. f;llitnhle plasters to re111o,"e the pressure fr0m the 
com, will retje\'e tll(' inflamlllation, " hen the corn can be remoyec1. The 
following formula will l)e foullll llsdlll in remoying corns: Paint the 
corn e,'ch ni~'ht ,rjth a mixture of i'alirylir ariel, one and one-half drams, 
extract of cannabis indica ten grain" <lntl fle:\ihle collodion one dram. 
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Chilblains. 

Chilhlain<=: nrc circum";('rl hc{l I ongC" LIOn .. and inflamma t iolt::; (,f the 
:,' ~ in, the fl',ult of c\:uh .... iy" ('oh1. ThC'y are more IOllllllon III young 
Iwr ... o11-' . TIH'Y C''1Jbi",t of localize{l l'l'{l{li",h or hlui ... h-rc,l ery
thclIlatou-. :Ul,l "' . The\' gin' I'i"l' to intolcrahle itC'hing and hurning. 
In :-omC' ca"(', thC' ",kin m"y he .1 pm pli-.h-rell anll t-O conge..;Le<1 a to 
c,m"e rl1pturC'-hrokC'n chilhlain . 

Treatment.- The appliC'atioll of equal part..: of -.ririb of turpC'ntine 
<llHl oli\(~ oil , or the oyid of zinc ointll1l'nt, 01' the tincture of cantharides 
ana .. oap liniment in thC' proportion of 011C' to ::ois , will giye relie.f. 

Onychia. 

Om"c·hia i;: an inflaml1l:Jtion oj the nail an<l f;C'C'l11S to hC' (hlC' al\rays 
to the infeC'tion of t11C matrix with pyo~enjc or2:ani ..,m.., . ThC'infl,lllllllu
tion u"l1all' :-tart,; at the ,.ide or 1>a -.e. T he ('ommon form i .. perio
nychia or ungual" hitlo\r. Pll ' fOl'llb 1)C'nC'ath tlw nail and the affection 
is e\.tremely per"i"tent an(l p.linful. 

'rreatment .- T he treatment con:-i"t::o in remoying the nail with fine 
:-('i" ... or..; amI dl',llbing tl1(> :-ol'e thoroughly with ,mti . ..;cptil'''; . T he 
patient i:::. u '-ua lly run down in h('a lth. ~trict('" t anti"ep"i" al1<1 car e 
of the nail i" nc('c, ,..aI'Y. " "hen "upPlll"ation i", tnking plaee, hot lo tions 
of 1 :,jO ('arl)fJlic ,.olution a1'I.' lllo",t C'omforting . • \ 11 part., of the <1bcased 
nail "houhl hp tl'imme<l a\\'ay "'ith fine ~ci~,nr ", 

and all ('suhernnt granuhltion;. toudlell with 
lllnnr eau::,til'. 

I ngrowing Nail. 

I ngrowing nail i" an nlcerati\(~ condition of 
tho: "ide of the toC' (gC'nernlly tlw f!TC'at toe) pro
(1 II n' (1 hy the curling up of, and prc ... "ure 011, 
th(' nail. cau ,.. c<1 h:- pre~"ure of ill -fitting hoot,.. 
<111<1 nC'gl('et of the led. Exren"iYe inflammation 
and thi('kC'nin!! of the ti,, -.ue..; alol1!!:-i<1e of the 
ll<lil lllay l'l"nlt: "'0 that the f1e ~h \rill. in "om(' 
( "', I xtLlHl out ('·\·cr h:1lf the n,lil. 

F w. 34. 

Treatment.- The treatment i ~ to take the Method of oreration for in
grown toe-naIl. Tie a fillet 

COl It on in hand earlY and 1I1'e\'c11t l)re,; ... ure hy around the .t oe and excise 
• . part of the naIl. 

COlTl'din!! tI,l' foot\\"C'ar . Th<'l1 in-.elt a pi .. ·("(, 
of ' UT!!i'On '", ('otton llJll1eJ'Jl('ath tl1(' C't1!!e of the nail to pr('\"('nt the ,.harp 
I'll!!(' fmlll cllttin~ into th(' f1(' , h . (11 "0. the l1litl(llC' of tl1(' nail "hould 
ht' "'{ rappd thin "0 ;1"; to PNlllit it to hl'nc1: ul..;o . in t1'immill!! the nail. it 
"!wllld Ill' ("!It , trai!!ht a(']'o, ": an(1 the corner,. a1l0\\"I>,1 to !!ro,,- out. 
T 1l1''''!' , 1101l1tl lIP turn!'t1 up. T hl' tli , ('a,;e ... el'111" to he pro(1u('('<1 hy t he 
n.lil ueing thick and thl' rornl'r", ha\"in!! llC'en ("llt oIl" on the ,jilt '. '\' 
ihp nail !!To\\"' out thC' t1e ~h i ~ pu ~hprl h\" til(' hoot a!!ain"'t thl ",harp ,'<1ge 
of the Inil. whieh cnu ~ C' ''' the infinmmation. 
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Of the various operationf; for relief of ingrowing toenail, there is 
but one that giYc~ pcrmanent relief. The rcl1uI1llant ti"::,ne,, on the 
side of the toe "hould hI' cut off and one~fourth of the nail :,hould be 
femO\ cd, care hrin:!; takcn to de:'troy the matrix ~o the nail will not 
rrturn. .\.fter thc operation the wound :,hould be treated antiseptically 

:!ncl allowed to heal. 

Molluscum Contagiosum. 

This is an aiIection \Ihich show::, itself hy "mall. hemispherical nod
ule~, about thr ~izp of a i:-plit pea. They arc yellowish -w]nte in color and 
um hilica ted. The"e ma""c::, undergo hyaline or waxy degeneration. The 
tlrpre::,sion in the center is usually orcupiecl by dried material. They 
arc common on the face, especially of a chilll, and may appear upon 
the breat of the mother. 'rhe nature of the affection it- Ullknoll'n. The 
origin seem to be in a hair follicle. 

Treatment.- The trratment is to incise the mas:;, express out the 
contents and touch the capsule with a :,tick of nitrate of sil\'er. 

DISEASES AND INJURIES OF NERVES. 

Injuriei:> to the nenes cOl1l:>ist of: 

1. Cont\lsion~. 
2. Strains. 
3. Ruptur e. 

Contusions. 

4. Compre"~ion . 
5. Puncture . 
G. Diyi~ion. 

Cont.usion,:; ma)' he transitory in their effed, hut in per,;ons f'ouhject 
to gout, ::;~'phili~, rheumatism, or in neurotic 1Il(1i,idual,." neuritis may 
fcsUlt. ,imple contu,.,ion" cau~e a tingling ,;ellt'a tion a'" of a pin l'rirkmg 
the "kin. Thi" m'lY Wl'ar oil' in a few hour,.,. In -C'l'l'e ('.bCS therc Illay 
Ill' cnmplete 1o",., of' motion and el1~atioJl. 

Treatment .-'l'he trt'atment con<;i"t-, in ,-ecul'ing the propcl' ncrye 
ancl hloo(1 "'llpply tn the alreded nene trunk. 'JIn~"nge and friction will 
bl' found "enicenhle. 

Strains. 

Rtl'nin ... n n' I'l'()(lu('('(l hy l,dnlOn1innl'Y 1l1u"cular l'flon,; dUring 
time..; of l'.\l'itl'IlIl'nt. :Illd till' l'l'"lllb llrc "imilnl' tn cOlltu ... ions. The 
trelltml'nt I~ likl'\1 i"e ... imilnr. 

Rupture. 

Huptllrl' (\1' a lH'n'" ran·]y nrl'llr,; l'Xl'l'pt ill l'0I111('ction with 
fr;\l'tlln'" \I lwn' tlll'n' i ... C()n ... iI1l'rahll' lan'ration of tIll' ,oft parb, ()r in 
('''llIll'l'tinll ',lith ,li,l"l:tli;1I1.... Entin' l1i\'i"joll "f a I1l'n'l' I" \,('fY r.lrl' . 

. \1\ nj' thl' ;1\i- l': lil1lll'}" may hl' 1'1lptUl'l'll. \1 itll th0 ... heath of tIll' IlI'rYe 

"till illtn!'!. Tl\l' ,,\'ll1ptnlll'" nf till' nliPl'titlll :11'1' illllllrdiait' p.lrnl.",j;; 
of motion ant! "\'Il"i1tinn. III ea-I' till' l'nptlll'l' j ... l'olllpll'll', the paraly-js 
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of motion awl ensation m8Y be permanent, but usually a eonsidera
IJle amount of repair will take place; ometimes it i~ complete. 

Treatment.-The treatment ('on ists in relieving the congestion and 
securing the proper blood supply to the injured nene. Where the 
paraly:::.i exists for some length of time, the part should be thoroughly 
manipulated to preyent atrophy, until regeneration of the nerve takes 
place. Even in old standing ca"e~ much improvement may be obtained. 

Compression. 

Compr('s"ion of thc nene lllay J'et'ult in partial or complete loss of 
function. The prr>~sure may serve a an irritation aml cause the inflam
mation and a neur'llgic condition. Pressure may be exercised upon a 
n~l'\'e in the following conditions: 

1. AneurY-ill. 
2. TUllIor. 
::I. Fracture. 
4. ('alJu-. wbere it em'elops a nerve 

some weeks after tbe fracture. 

5. Pre""ul'e of l1cl'utcb, cau. ing cl'utch-
paralysi~. 

G. Pre~,ure of a .plint. 
7. Cbronic o"teiti-. 
8. '.vphilitil' d i"eases of hones. 
t!. Di~plat'ellH:'nt of bones. 

DiRplnc(,lllent of IJoncs consists in partinl or complete di locations. 
Partial c1i,.,lo(·ation~. the result 0f injury 0]' lllllscular contractions, are 
more frcquently thc caLll'~ of cOlllprcs~ion than all other agencies. 
Thcse sholll(l IlC lookcd for ill allY giycn ease. \\Then the cOlllpre~slOn 
can be rcadily remo\"('<1, 1'ceorc]'y will he complete. If secondary changes 
haye taken pln('c in the 11e1'\"C ancl muscle::;, the prognosis is not sO 
fa .. omlJle. Het:on·ry will IJe f;lo\l-. 

Puncture. 

Puncturc of a nene j~ ut'ually a~f,oriated with inflammation and 
followed I)y neuralgic pain::>. Homeiilll('s thc paill it'> very inten,;e_ 
Especially is thi~ true i.n neurotic incli\-jdllak The pain will radiate 
along up the ncrve trunk and cau~e mu~('ular spa~ms. 

Division. 

The immcc1iatc eIrccts of clivi:-;ion of ,) ne1'\'e are: 
1_ Peual) .,i::; of motion, providing the nene contains motor fila

ments. 
'2. Parnly"is of sel1RatilJn in the part to which the nerve is dil't1'ib

uted_ Thc a1'('a f)f Rcn:-;ation \le,;troyec1 l)ceol11es smaller through th(' 
c1eyelopment of collatcral ncr\'(' cli"lrilmtion. 

3. Ya!\omotor paraly~i,.; \I-i]] ]Je evident by congestion of the part :. t 
first. fo11owec1 lnirr hy the part b('coming colder and not suffi -iently 
~nrpli('(l wi th hloOI1. 

.l. Thc Rce)'ctions may be ar1'eeird 1ecause of secretory fibres haying 
hCE-n dc,;troyccl. 

5. Trol;hic changes may take place in the ti"~mes, as ulcerations, 
degenerations, etc., because of paralysi~ of the trophic nerves. 

• 
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Secondary Effects.-The secondary effects con,ist in (1) inflamma
tion and (2) degeneration of the nen'e trunk and (3) the reparati"e 
effort of nature. Immediately upon diyi"ion of a nen-e, the t;pal'e be
tween the di, ided ends becomes filled with blood. After seyeral days 
thi is absorbed. Hounel-celled infiltration take' place, so that the 
spaces finally become filll'd up with grLlllulation ti~:;ue. If there it; not ap
proximation 1)£ the nen-e en<l~, the t\l'otump:-; become united by means 
of cicatricial ti~~ue. From the pro>.:imal extremity of the nene, nl(' axis 
cylinder will grow out through the connecti"e tit;Hle, and some of the 
fibn's will fice" out the axis cylinder;;; of the ditotal end of the nene. and 
will grow down through the myelin sheaths. This rcc;ults in the nartial 
re~toration of the nenE'-function. It i:; "aiel that. :;uch outgrowing of 
the ncrl'e trunks may take place through one and a half inchet; of cica
tricial tissue. ometimes such l'egcnera lion doe not occur. EYen 
a small scar may result in the complete lo~s of the nene-function. In 
case of amputation of a limh, the cli"i(kd end of the nene somctimes 
eleyelop a tumefaction (amputation neuroma). This consi:;b; of a thick
ening of the conn E'rti n' tIi; ues of the ne1'\'e, together 'rith th" out
growth of the axi. cylinders of the trunk of the ne1'\'e. The"e axis cyl
imler coil up and' ometim(>s form a bulhoul' extremity. The&e bulbs 
may be the cau e of serere neuralgia. and may nece:;:;itate the remoyal 
of the end of the l1'?n-e trunk. ~\fter cli\'itoion of the llene, in the periph
er,11 extremit)', 'Yallel'ian clegener:1tioll occurs. This is ~et up a bout 
the fourth clay. It is said to be caused 11:- a .eparation of the nene 
trunk from its source of nutrition, the n('1'\'e c('ll. The changeti which 
occur are i3uch as are de cnl)('el 11nder "Rc-pail' of ~ enes." The rhanges 
which take place in mu..;rle;;; consisl of more or lro;" complete paral~·,.,i,; of 
motion. This paraly,is is later follower1 h.Y more or Ie"" slowly cle\e' op
ing atroph)', fond fi11H1l~'. the mu,cle undergoe~ degeneration. Deformity 
may re~L1lt b('c8uRe of the paral~';;is, atroph~'. ancl (1egeneration: e:,pe
ciall~' it; thi true "'here the opro~ing 1ll11"cleo; ar(' di"turhed. Certain 
(,ledrieal changno; tak(' plac·(, in the 11111:->cle. These electrical changes 
arr summed up in th(' reactions of degeneration. l\S long as tne re
!lct ions of c1e!!('neration ::Ire pr(',,('nt, th('re i,., hope for recO\'ery of the 
llHlscle, pro\'i,ling the nene can hr re"torecl. Thi" j,., of little practical 
IlSI' ina"l11uch as tll(' hi,..tor~· of thr ('<1-.r. lo!!dh('r with the anatomical 
C0l1r1itionl' PI'('S(,l1t, will ennhle thr ph; ... ir·ian to (1('termin(' th(' amount 
of r(,cO\'('r~' "hi('h may l)e (':\p('drrl. Thr "('l1"ation which ha" heen 
d('~tToy('11 ao; the rr"ult of the nrrye <li\'io;ion. will he 1llor(, or lr..;s re
"tol'('r1. 'rhe aJ'l'a of anc:;th('~ia will h(' lr""rnr<1 a..; ,ll1a"tomo"ic: ,111(1 col
btt'l'al 11<'1'\'(' ~upply i" c,.dahli,.,lwd. '1'hr hloor1 suppl.'· to thr p,rt is 
1('''''('11('<1. 'rh(' par~ loob hlui"h ane1 lllay apprar congestrll. ~ome
tillJ('" thr "kin ha" a perllliar. --hilly appral'<1llrr. whilr at other 
tilll(,S it i" rou!!'h ::In11 COy(' 1',,(1 'rith ..;calr..;. or ryrn ('(lell1atou~. 

"'ollnels hral h:1111y in a paralytic limh. E>.:po-.urr to hrat :111(1 rol<1 may 
cnll ... r rhilhlain<. Of ,·p~ir:1til)n. .Iizht irritnnt ... (',citr 1111'l'rntioll. and 
thl'<':<' 11lr('Ts pl''r"i-.t for a rOll..;i<1l'f<ll·ll' !C'n!!th of till1('. In r:1l'.11.""i~ of 
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the fifth ner'e. corneal ulceration is common, whereas in hemip;egiu, 
perforating ulcers nri:-e on the hJttom of the foot. The appendages 
of the ,..kin may heco!lle i1l\'oIYel1, the hair falling out, or the nail" be
t'Ollle brittle and rough. The ::-ebaeeou,; gland~ may become function-
1(:,.." or Illay secrete an o,er abundance of ,;ebaceouti material. _\ .ro]\hy 
of 'ome of the smaller bone:-, a,.. the phalange:;, and ankylo:;is of the 
ter'ninal joint" may Oeellr ill 01,1 ca ,.. c,... \\'hen the paralyis occur 
in young people, the deyelopmcnt of the member paralyzed i' arre~tel1. 
Occa,..ionalh the diyi"ion of n nerye i" attendCl1 by certain change::, in 
the cortical area. This may re"uIt in epIleptiform seizures or in seyere 
l'a<;e" of dementia. Thi,; i" not "'0 common unle"s a foreign body is in 
relation with the ~tump of the nene. Regeneration of the nene 
will take> plnee accon1ing to the method described under "Regeneration 
of X rrH' Ti ,.. me." 

Treatment,- I n case of diyi~ion of u nerve, the treatment IS nene 
c;uture. The needle be~t :;uited for the purpo::,e is a rounclune, not hav
ing cutting edge. A fine Hagedorn needle may be u"ed. The opera
hon of uniting the nene ends should be done under the strictest asep
si,; . The suture, which shoulLl be of catgut, lllU"t be a~rptic and only one 
or two applied, sufficient to holLl the end ' of the nene in position . 

. econtlnry nen c ,;uture ha:;, of latr years, giyen ::;0111e promi,;e. Eyen 
where a considerable cicatrix ha,; forlllell \)et"'een the ends of the nene, 
it can be rel110yeo., the ncrye ends approximated, and a good re5ult 
obtained. 

X erYe grafting ha,.; bern done "ucces~fnlly. It. con~ i5ts in remoying 
a piece of nrne from a 1001'(~r animal (prefcrahly from the spinal cord), 
and grafting it in between the di"ided rn<1" of the nene. Thi operatjon 
ha~ been done successfully in ,.;e,'eral in"tances. It requires the strict
e:ot a.;,ep,;i" alHl a thorough acquaintance with operatiye technic. _lfter 
the injur:', the part" shoultl he manipulated and massaged in order to 
C'ncourage the circulation to t11<' injurec. part and preyent degenpration 
of the ll1u~c1e·. Ankylo"is and contractions of any mu cles or liga
ment;. ~hou1d be preyenteu. If "cp,.i .. has complicated the original 
wount!, the progno;:.i:; of the ca",e i" rather unfayorable. 

Neuritis, 

X euriti,... or inflammation of a nene, i~ not a common condition, but 
l11<lY OCCUT from "'ublusationr, injury, gout, or rheumati~m. It "om(>
timl'''' atten(1" nC'cro:"i, of hone, cnriou:o teeth, etc. 

The symptoms ...ary according to whether the inflammation i" acute 
or chronic. anLi accfuding to the llrrre nrrectecl. The inflammatory con
dition may he ,;ufticient to lea(1 to de,!!eneration of the nen"e. l :'sually 
it re"'nlts in the formation of fibron" ti,,;.ne. the :-10w contradion of 
which "'0 ill1l'inge' upon tlw ncn-c that per,.i,..tent neuralgiC' pain,. re,:,ult. 

The cau'c~ arr due to injurY. gout. rheumati ,..m. and "uhluxation". 
The frralmrllt Ct n"i-.t .;. in ~elieYin!! the conge.;.tion, improYin;r the 

"Uculation to the nu'e. and remoYing the cau::-e. If it i" rheumati,..m, 
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the rheumatism should be treated; if it is gout, the gout should be 
treated; or if it is a dislocated bonl':, the luxation should be reducec: 

Neuralgia. 

Neuralgia means "nerve pain." The term is applied to persistent 
pain in a part along the course of a certain nerve. The pain is usually 
paroxysmal, intermittpnt, dartin!i, anu stabbing in character. It i ' 
1nost common in the trigeminus or fifth nerve. The attacks may last 
a few minutes, or &everal days, or e\'en longer. It may be periodical. 
The' pains may extend over a certain part of the nerve, or all of it. 
'1'rophic changes \\"'i11 take place in the ~kin. Sensation and motion may 
be more or less affected. Frequently the circulation is impaired. It 
may he brought on apparently lJy a draft of air. Pressure on certain 
points may relieve or increase the pain. Muscles frequently 1Je
come contracted and there may be excessi\'e secretions. Oyer the area 
of the distrihntion of the nerve, an herpetic eruption may break out. 
Neuralgic pains may occur in any mixed or sensory nerYe or in any of 
thp organs, Bueh as the breast, ovary, or te, tis. 

Causes and Treatment.- - Osteopathy in thi affection doe what 
medicine and surgery have failed to ao-accomplishes a cure. The 
cause of this troublesome affection is pressure on a nerYe by contrac
tions of the muscles and connecti\'e tissue, but more especially by hony 
displacements. As for instance, trifacial neuralgia is produced hy lux
ation of the atlas affecting the medulla and sympathetic nenes. Inter
costal neuralgia is produced by a luxated rib or contractions of the 
intercostal muscles which hold the ribs in abnormal position. Operative 
interference is ne\'er warranted in vicw of the !'esult obtained by 
osteopathic treatment. These operations consist of nerve Fection and 
nerve stretching. 

DISEASES AND INJURIES OF BONES AND JOINTS. 

Diseases of Bones. 

Inflammation of Bone.-Inflammation of bone has for its causes the 
!'ame agencies which produce inflammation of any other tissue. The 
reaction to injury in bone is quite :::illlilar to the reaction in other 
tissues. Only the soft tissue of the bone is affected. The inflammation 
u ually begin<; in tl1P periostenm or endosteum and then extends along 
the Haversian canals. lymphatics, and blood stream into the hone itFelf. 

The results of inflammation of bone are suppuration, carie~. 
necrosis, and sclerosis, which are similar to the termination of inflam
mation in other tis ues. When the inflammation occurs chiefly ill the 
perio teum, it is !l. periostitis; if the chief changes take plac~ within 
the bone itself, it is an osteitis; or within the medulla of the bone, 
osteomyelitis. The infl ammation may hr simple or septic. Simple 
inflammations attend fractures and bruif.'C's of the bone and ine repar
ative in nature and terminate in resolution, whereas the septic variety 
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Icry often terminate,: in lle:-tructi,e change,.,. The septic \'aflet~" i" 
orought ahout hy the ah,.;orption of miero-organi"m,.. Thc"e .I1'e ear· 
ripJ t Inou!!h tIll' I,ody alHl finally lo(!gc in the cOllnecti\'e ti",.,ue "pace" 
oi thl' hone, ~etting up infiammation. 

Periostiti3. 

Perio,..titi,... or infiammation of thc periosteum. 
fo!'m". \ I) a("ltl -illlpll' ]ll'rio:--titi". U) acute infecti\·c 
(:1) ('hronie perio~titi,;. 

Acute Simple Periostitis. 

occur. in three 
pcriotiti::.. allll 

Thi" i" u:'nally the re"lilt of in.lur.\ nIH! occur~ in the cxpo;;ed parts 
of the horl~·. It" patholo~·.r i~ that of simple inflammation. It termi
natc::o in ret-olution. 

Treatmeut.- The treatment ronsi,..ts in rest, ele,ation of the part, 
ancl the application of cold. )Ialllpulation to as"ist the retul'll circula· 
tion Hlll1 to "eC'ure a good. free flo,," of arterial blood. will he found of 
!!,rf'at afhnntng-e. Pu" forll1:1tion i" rare. The (lJ,.ease u,;uall~' terminate" 
ill l'r,;olntion. Rhoulcl eyidence of ... uppuration appear, hot horacie acid 
fomentation;, ,.,houl(1 hr appli('cl. and a" . oon a" the ]11h i" formed, a free 
inei~ion ,;houl(1 he madr and the pu;; el'Hcuatecl. Rigid ant.iscpsic; :,hould 
he employed to pre,ent ulceration of the hone. 

Acute Infective Periostitis 

I f' somrtim('s called diflu,.;e perio,.;titi,.,. It is of a gra,e nature and 
II'i\(l,.. to (ll'nth of a C'on"i(lerahle portion of bone. or t11e dlsea,e 
may terminate fatally in pyemia or :;epticemia. 

Pathology.-Tl11' cli~ea"e u"ually occur~ in young- peoplc \rho 
arr clrhilitatrrl. It often fo11O\, an injury. although the ill.iur~·.may he 
!'li~ht. The mo~t probahle cau"c~ arc con~titutional conditions and 
Cl'1'tain hon~' le ... ion~ affecting the nutrition. \rhich render infcction 
po~"il.lr. Thr di"ea,e i~ often the !'cquc>l of a continued feycr. The 
<'witing rantol' of the affection j". 11('1'h"p"', tho staphyI0co('( jO or ,tre]1-
tocnC('i \rhich ha\'r g'ainrll entranrr into the :;y"tem at ~01l1e point made 
weuk hy a tlefieient 11cr"e and hlflorl ;.uppl.". the result of ,..uhluxa!ion~ 
or 111\1-l'uln1' contradjon,. The cli"pa,p he?,i11i' a'" a rapHlIy 
"'pn'aflil1!! illfiall1111fltion. "hif'h quirkly extrJl(l" into the hone and 
rr;1('h(', thr llll'flulLl. The pu" i, formrfl 111' l1rath the prrio:;teulll jn the 
('ancl'11ml' part of the hOllC. [11"0 in the meflulla. 'In "r,.1l(' C[l";C" the 
rntiT'l' ,..haft of tIl,.. hone 111<1~' he ,le,troyec1. The epiphy,..i,.; of the hone 
r,..('np ~ injllry. <1 .' the hloorl ~nppl." to thi, ]lart 1'" throu!!h 
:llH1tlH'r "'OU1'(°e an,l i,.. p('l'hap' hett,'r. Thrr(' i, no clirrrt connection 
bet\\'l'('ll thr bloo(I-,e~'rJ, TI'hich "urply thr rpiph~'''i'' anr1 tho,.e which 
c;upph- the c1inph.""j, l'1 .. il after o,.,.ificntion i,. complC'tC'. anti for this 
fe, ,011. neit hl'l' the ('piphy,i, nor tIll' joint become a! cetrd. It i,. pos!'ible 
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for the inflammatIOn to spread to the joint, only through the con
nection hetween the capsule or the join t and the perio teum. 

Symptoms.-The on:,et of the disease is usually announced by a 
chill and an inft.ammatory feyer, which is ometimes attenJed by 
delirium. The shafts 01 the long bones, such as the humerus, femur, 
:md tibia, are more frequently affeded. This disease may be over
looked. It begins as a pain, deep-seated, intense, and agonizing. The 
lim h can not be handled. which makes it prohahle that the periosteum 
is affected. The soft-parts over the bone become wollen, edematous, 
alld duaky re 1 (in(licatin£,; a deep-seated inflammation). It can not 
always be differentiated from an abscess, except by incision. If the 
joints become involved, the symptoms are more urgent. After sup
puration occurs and The pus burrows to\\'ards the urface, it will be 
found, after rupture or opening of the abscess, that a considerable 
ma~s of the 1)onc ha!' (lied. 1£ the joint bCt'omes ilwolYed, hony anky
losis ,rill frecjuently rrsult. ~\ s soon r.s the diagnosis is made, U!1 inc; 
sion should he made through the periosteum, free drainage e'tabli~hed, 
and the ,,"ollnd wa~hed with <:orrosiye sublimate solution (1 :2000). 
Should this not "erYe to arrest the process, and if mall particles of pus 
seem to C01110 through the nutrient .foramina. an opening should be 
made. by means of a bone chisel or trephine, into the middle of the bone, 
where, some surgeons bclieye. is the primary eat of the trouble. The 
wound should be washed out twice (1aily with a 1 :2000 corro~ive subli
mate solution. "\ t least a gnllon of anti pptie ~olution should be thro\1"ll 
into all parts of the abscr~s each time. The limb "hould be kept quiet. 
Liquid nourishment should be given regularly at tated intervals. 
Should !l joint becomr involved, suppuration occurring, it should be 
laid open a11(i freelY irrigatC'd " 'ith oome anti~epti(' sol1'tion. !f there 
is evidence of general epsi intcn ening, amputation should he consiel
C'reel. An early inei,;ion can not he too strongly emphasized, inee by 
this means the shaft o.f the hone may be . a\'eel. hould necrosis of 
hone occur, the dead hone mm:t be remoyed as soon as it become' loo~e. 
If the shaft of thr hone (lie". a short longitudinal incision ~honlcl he 
niade, thr shaft cliyifled and pulleclloose from either epiphysis. If this 
is done earl~', it "'ill <:,we clcformit~" supplll'atiol1, and sepsis. Further
more, hy applying" an exten,jon ~flparatns. new hone will be formed 
in place of the olrl shaft. prm'iding pu. has not been pre ent a sufficient 
length of time to destroy the yitality of the periosteum. 

Chronic Periostitis. 

It i" associated with ('hang-es in the conneeti\-e tissues about the 
hone. It i" n"nalll' limitrd al1(l is almost alll"ay" due to ,yphilio.. tnher
culo. is. or rheuma~i>,m. " 'hC'll it is caused hv traumn. it ari:,e ' from a 
long- eontinuC'cl irritation. or pC'rhap" frolJl tIl(' extC'n,;ion of .In ulcer 
into honc. .\s in a"ute l'l'rio,titi;:. it mny re:;ult from continued feyers, 
. uch as t~·phoid. 
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Pathology.-Thc· pathology is similar to that of acute periostitis, 
('x "cpt the ti~:::ue changes are llflt ,,0 rapid. Hound cell infiltration takes 
pl<lce ill the periost('ul1l, e:\ielllling tinally into the hone. 'l'he inflam
Illiltor~' llwterial Inll, \\'iih proper treatment. be ahsorbed or may be
COllie o::;::;ified, or a. ronditivn of fibro~ib may occur. In another case it 
m;\I" break down, forllling pu,;, carie~ resulting. The os ifying nriety 
of the diseMe form:; a hard node of bone. Suppurating chronic perio"
tiiis 01' the long bones i;; usually due to tuberculosis or typhoid feyer, 
wltere,ls. that occurring il~ the :;k 'lil is oHen the result of syphili . 

Symptoms.-Dull, deep-seated, boring paim, which are worse at 
ni:.:hi tllan jlY day. "GpOll examination it \\ ill be found that the bone 
is thickened, presenting- hard, irregular nodules along its surface. On 
th e head, the tumor is n,;nally '-oft and fluctuating and looks like a 
sel.·aceous ey::;t, but there is always a bi"tory of syphilis. 

Treatment.--Thc trentment is to lay open the soft mass and. clean 
on t the a b:3Celo~. Ii: the cu::;e i syphili tir, the general condition should 
be treated. ,rhere a muss of hone clies, it should be removed. If the 
i'1il::1.l11111aiion e:\tenus into the medullary cayity, the bone should be 
trephineu. 

Osteomyeli tis. 

Tlwre aI'" thrcr. forms of os1.co1l1yelih " (1) Aeutf' simple oFtf'omye
l~tjs. (<:) .:lcute llifrnse osteomyelib8. an·l (3) Chromc (Aeomyr.ii ris. 

Acute Simple Osteomyelitis i3 a localized inflammation of the 
mednlla of the bone and is iJelieyed to be of traumatic origin. 
It arit:>es from fractures OJ' from sa\ring of the bone in an amputation. 
'l'bere ll1a~" he a lora1izecl 11e('1'0-<i8, when the sequestrum is mall and 
c01lica1, hec:lUt:>e of the spreL1cl of the inflammation along up 
tlle 1)[u1ullary ennaI. 

The freain;ent is to keep the wonnd nseptic and to rel1lO\' I~ the 
st'(F~estrul11, if one form::;. 

Acute Diffuse or Infective Osteomyelitis is a more grave ail'lidion. 
It i" said 10 be oHen ~]lont:tneolls in its origin, ,,"hile in some 
(,;I, t' :,; there may he :1 dit;tind hi;;t,'ry of tranma. It occur:> in debilitated 
and "trlll1lon..;ubject8. especially in children. 

Caulle.-The caU1'e of th(' disease is the streptococci anel the staphy
loc-occ-i, \I hich hal' C' gainc.l entrance into the sy:;t(,l1l, because of the 
1es;;enec1 re..,i"tance of the tis;;u('s at some point, or becan;;e of the pres
ence 01 nicer,;. It follow:,;, or attend", attacks of acute infectious dis
eases or suppnrating' \I onncls. It sometillles follOlrs abrasions where 
more or le~s 8ep"is complicates the eonrlition. 

Pathology-The diH?a..;e i,; p-1'm·e. It u::;nally 1!egin~ with a chill, 
the ferN ri~es ratber rapi(lly. Dud tlelirinll1 is common. In children, 
afte·r WOUJH}..;. tllr di,.ea~e comps on . U(lclenl~" ana at night. Where 
tht're i,.. no rl idl'llCI' of injury. thc patient may gil'c a hi~tory oj' hecom
ing chilled after being apparently OYer-heated. Locally, thcre are vio-
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lent aching pains and acute tenderness oyer the seat of the inflamma
tion. 'l'he entire medulla of thc bone becomes infiltrat(;d and ihcre is 
rapid ditl'usion of the pus germ,;. The toxins absorbed giye symptoms 
of sapremia, septicemia, 01' pyemia. It is not unLli:lUal that iniectiYe 
osteomyelitis is the grayest of the staphyloC'Occi infections. The disease 
can probably be preyentec1 in IJ1any instances, but in others not.. 
The entire diaphysis of the bone may be destroyed and sometimes the 
neighboring jointR are iJ1\ olrcd. In some cascs, only a central mass of 
bone is destroyed. 

Symptoms.- The symptoms are silllilar to those of periostitis, ex
cept that the local signs arc not C'yideneed so soon. The sy ' temic dis
turbances are uSl1Fllly greater and more sudden, hut as soon as the 
inflammation extends through the bone to the periosteum, the local 
symptoms are the same, and perhaps the two diseases can not be differ
eniiaterl. High fever, rigors, and edematous E\I'elling of the Jimb are 
present. In cases of fractures or amputation, the periosteum recedes, 
leaving the dead end· of the hone protruding. The granulations about 
the dead bone are fungating in character. 

Treatment.- J n osteomyelitis, not the result of wounds, an early 
free incision Reems to be the best treatment. E"en bc.fore pl~S is formed, 
the medulla (If the bonC' l'hOl11ll be exposed. Tn cases. the result of 
operation or injury, the " 'olmd should he thoroughly clean ed with an 
antiseptic solution. Some operators scrape ont the medulla of the bone 
and follow this curetting procesf! "'ith antiseptic \\'a hes. 'rhe treat
ment is similar tn (hat of Rapremia or septicemia. Should general sep
t:is supen-ene. a high mnputaiion is necessnr~' . ,Vhen ~ epticemia and 
pyemia seem to ha \'c been estahlisheLl, amputation ",ill be of no use. 

Chronic Osteomyelitis can not be differentiated from chronic perios
titis. It may end, as other chronic inflammations, in the formation of 
fibrous tissue in the medullar)' canal, or it may end in the formation 
of pus. The disease is belie\'ed to be tubercular. The abscess following 
is called Brodie's ah"ce8~. 'rhe llisease may he the result of syphilis or 
typhoid feyer. 'The medulla of the bone and the tissues \yithin the 
Jbversian canals. 81'e111 to he eC] uall" affected. The cancellous part of 
the hone Rll"ITerR mo"t. It is difficult to difTerC'11tiate this disease from 
osteitis until after ihe diseased tis~ues Jtaye been exposed by operation. 

Osteitis. 

Osteitis mean~ inflammation of the bone tissues, hut this is said 
to occur rarC'ly, i1' ever, ,rithol1t i11\ ohing the medulla or periosteum, 
hence it is difficult to differentiate between it, periostitis and osteomye
liti~. 

Cause.- The cau~e scems to he the Salll(' a~ in other eli , ease of bone. 
Pathology.- Tlw pathology is likewi:;e a hout the same. There is 

llsnally a hi~tory cf inj1ll'Y. to~('ther wiih IC'.;;ioll" :lfrectin~ the ti"slle 
locally. or certain con"titntionnl conditions. The tissue changes 
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oc<:urring in o,.,teiti", are imilar to those occurring in ll1flammation of 
other tis UP;;. The Ha yersian canal anrl other "'paces in the bone be
come infiltrated \\"ith proliferated bone cells. There are certain large 
hOlle corpu::-cle" formed I\hich j,ring- :1uout a rar&cation, or thinning, 
of the bone. By thi proce:; all of the bony paces are enlarged and 
by lIe troying the ~epta bet"'een the paces, larger space ' are formed. 
The perio::.teum WIll hecome more or Ie" inflamed and perhaps "ep
arated by exudation;;; from the Lone ibeU. ,Yhen thc peno"teulll be
eOllle eparated, the llutrition i~ cut of[ to a portion of the bone 111a,,'. 
D<'ath of this mass occurs (necrogis). In some cases, resolution of the 
inflammation may take place, while in other case, fh1'ous ti~sue and 
bone formation will result, the hone becoming pcrmanently thickened 
:111<1 hardeneel (sclero"j,,). In other cases uppuration may follow and 
ah~ce:-; of the bone occur. Thi;; ab ' cesR of the hone i" attended with 
molecular death or ('aries. Sometime' ca~ eat.ion may take place in 
the abl>ce s. It is said that osteitis "'ill sometimes oceur in connection 
with pc·rio<;titis. as the re:mlt of strain" or traumatism. or will follow 
any of the a('ute infectious disease. Periostitis, and sometime 0 teitis, 
will occur a t the attachn1f'nt of the patellar tendon to the tuhercle on 
the .front of the tibia in football pla~'ers, can ing a football knee. 

O"teitis may terminate in c1estruction and ab::,orpiion of part of the 
bone, the proces'i being sim:lar to ahscess formation with absorption of 
pus. This i called "rarefied osteitil>." 

Symptoms ,-O~teitis can not be clifJ'erentiated from periostiti~ . The 
sig-ns vary according to the inten~ity 01 the inllammation. Pains are 
deep->ieated and lJoring, and they are won,e at night, and increatie on 
moying abont. The edema is slight, with little rec1ne~s. If the 
periosteum i inyol\'ed, the reclnt:s ",ill be considerable. There may 
be no s,,'elling at first, although suht'equently, the limh may become 
consi(lerahly elllarged. The deep-seated character of the pain, 
the fad that it has continued for a long: time, and that IJres
sure relicycs the pain, tog-ether ,,.ith the ahsence of much rednes and 
f;w(.'lling, indicate o"teitis. Pain of a more superficial character, anc1 
which is increa:;ed upon pre~surc, would indicate that the pcrio~tenm 
and superficial tis;;ue" are "ffected. In the chronic form of the cli~e<be, 
the diagnosis can not alwayf' be made. 

Treatment.- The> treatu'.ent &houlel be directed to\\"arcls increa<;ing 
thr. arterial blood flow, relic'I'ing the l'pturn circulation. and 
any general or :,,,"temic ailment 'which l1la~' he pre~ent. Relief 
may not he ohtaif'pd until the bone is laiel bare and a piece chi,.;eled 
out. Thi~ \\"illlet out the eng-org-eel hlood and pus. If gout, rheumati':'m, 
or tuherculo"i~ exi:"t, special treatment v'ill be required. 

Abscess of Bone. 
Ab!'ce~!': of hone i al,,'ays chronic. Acute inflammation of bone 

cau"e,; necro~i. rather than ahsee~" formation. After enteric fe'l'er. an 
arl'a of ,",uppuration may >=lo\l'ly form at the end of one of the long 
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bones. This is said to be due to the action of the typhoid bacilli. It 
may occur after tn berclllobis, the end of the bone hemg the point of 
least resistance. The disease is more commonly found in the tibia 
than any other bone. Often great thickening of the bone 
co.·ering th€; ab ce!'~ occurs. The pus may burrow into the joint, 
inasmuch as there is no periosteum there to form a hell of bone to 
act as a barrier. [nasmuch as tlli" abscess of the bone may be the 
result of any chronic inHammation of the bone, it may be located 
within the medullary canal, within the bone itself, or beneath the 
periosteum. The process by which pus is formed in bone, is similar to 
that occurring in suppuration in the soft tisslles. After the central 
portion of the in named area difs, carie of the surrounding bone 
follows until a distinct abscess cavity is formed. This i" lined 
with a thick, tong-h. py0genic membrane. The ab ce s m,ty be 
latrnt in the bone for ye:l.r!';. After the abscess cayity forms, it may 
burrow through the periosteum to the surface and dischar~e most of 
it, contents. The opening thron,g'h the outside shell of bone may clo e 
up and the abscess remain quiescent for a considerable period of time, 
and when the system again becomes debilitated, or because of injury 
or expo ure, the abscess takes on renewed activity and pus is again 
formed. At the second formation of pus it may burrow through a new 
sinus, making an additional opening. 

Syrnptorns.-The symptoms arc somewhat obscure and frequently 
lead to the diagnosis of chronic rheumatism. The pain is rather a 
du 11 ache and is described by the patient as giying a sensation like 
boring into the bone with a gimlet. 'rhe pain i .:iaid to be worse at 
night. Previous to the discharge of pns through the small sinuses lead
ing down to the cavity, the pain will he intense; afterwards the patient 
may be able to get up and about and suffer no yery great inconyenience. 
As the abscess approaches the surface, there will he edema and other 
eyidenees of pus formation. The enlargement of the bone, the redne s 
of the skin, and the charader of rhe pain, wil1 be sufl'icient to make the 
diagnosis. It may be impossible to distingui h ,,-hether it is a case of 
osj-eitis, periostitiR, or osteom~·elitis. but it doe!'; not. matter with which 
of these ailn'ents we have to deal, the treatment is practically the same. 
"There there is donbt, exposure of the limh to the x-ray will indicate 
the nature of the affection. In a case operated upon by the author in 
the clinic of the American School of Osteopathy, an ab cess in the 
lower part of th~ tibia was opellecl. The hi tory of the case extended 
over a period of seYC'nteen years. There were two openings leading 
through the thick, hard shell d hone which surrounded the abscess 
c<1\·ity. The cayity itself "a perhaps the f'ize of :1 walnut. The tibia 
was several time::; its natural size. A button of hone was taken out by a 
trephine and the ahRcess cavity well curetted out and then packed with 
gauze and after\\'a J'(l:; treatrn. antiseptically. A pproprillte osteopathic 
treatment afterwards. to 1'eRtore the general health, resulted in com
plete recovery. 
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Caries. 

Cari(l" in honE' i:-: a procr ... " ::-imilar to ulceration in the soft-part". 
Tt llIean,.. i1 lillliteu molecular Jeath of thc hone "ub"tance. The general 
te11<1en("y i" to intiammato1'Y <'xlHlatC:' which are prone to uppurate 
antl afterwarus, p<'rhaps, to ca~eate. 

Cause.- Thc l'aU"'l' of thr ui ... ea"e i,. ddic:ent nutrition from ahnor
mal hloou "l1pply ~md obstruction to the return circulatio_n. "'yphilis 
aIHl a general dehilitated ,.tate of the l--y::-tem are also cau"'e". 
Con(lit.ion~ of ('arie~ u,.;unlly giYe a hi"tory of an injury and a p<'riod 
of fnilinrr lH'nlth. Like Jh~ce:-<, caries is one of the termination;; of 
chronil' inlhmmation", of bone. The proces" may be tubercular. 

Pathology.- The pathologiC'll changes taking place are similar to 
Iho,.<, of nlL-n'"'' formatioll. ex("ppt that the condition is more chronic 
and take,. place dOlyl)". The bone and perio::.teum become infiltrated 
Iyith !!ranlliation-ti,,::.ue ccll~, the cin'ulation bee-omes more or Ie,.,' 
arn ... t('(l ::1t n certain point an(1 coagulation TIecro"is of a small ma"" 
re"lllt..:. Thi,; ma"" nHI~' break r10wn and form pu~, or it lllay undergo 
('a,.cation and ab,..orptiol1. Liquefaction necro"is may occur. ome
tinl(' ... the ar1jac(lnt trabE'culae of hone become absorhed because of the 
dedrudi I"e l,1"oce"", and a con"idera ble ca\'it~, in the bone results. It 
i" said that the granulation-ti,,;slle cells may form c1i"tinct. mas"e,:; :-ome
tinH's. Thc,.;r m<1""r<: will incrf'u"e 01' extend throll,Q"h the f;Oft ti~"ues. 
Thi ... i" ca11('ll fllJl7ntillfl crtl·its. There are cases where the~e granula
tion ti""ue celb ,;epl11 to break dow11 and afterward:, dry up, or the fluids 
are a1>"orbe<1, but the bone has <Ilrendy been destroyed by their action, 
!OO that thr1'(, is 11!) pu::: formation and little eyidence of inflammatory 
ti ... ~U(l. Thi. i a condition of dry caries (caries icca). Should a con
~ider<l hIe ma,..", (lie ~o as to form a f;equestrum 01 bone, and aftenrards 
tit" cari<,~ :fo11m\". a~ in other in"h1l1ce, the condition is called 
C(1(irs IlPcrotim . In f;ome instance,:;, it i· claimed the tubercle bacilli and 
!!iant cclls h:we becn found in alllong the granulation ti~ ue. Thi~ 
has led to the claim that all these ca~e..; are tubercular. Caries occurs 
in u1l1c('1l0u,.; hone. and more often in the yertebrae than in any other 
P;lft of the hody. dlerea" nrcro,.i" happens in compact hone and more 
often in the long bone>'. The tuherculous ,ariety more freCJuently under
g(w:- ca,eatio11 and lS attrlH1c<11IY a rruml)1ing- away of the l)One, with hut 
littl(' t<'ncl(,J1cy tn rrpair. an(l thf' <1e ... tructil-e proce ... s i;:; more wide
"prra(l. Thrre ~<'t'm: to he no 111<'thod of c1eterminin!! wh<>ther Or 110t 
tltl''''!' ra"es are tulwrcular. It matters little, ince the treatment is 
the ,.allie in all ca<:(>5. 

Symptoms.-The symptom:, nrr rain. more or Ie,;,. swelling (,.;ome
time ... not eyident). contraction and ri!!idity of ml1;:;c1e" about the in
flamed area. rec1nes .. and other e,ide~<?es 'of. inflammation "hen the 
1'roce", h('corne ... uperficial. If pu;; form.": it will burrow' alon:r the oirec
tion of l('a"t re"i;:tance until rllpturin!!. The (li"'char~e is a peculiar, 
Ioul-"ruellin!! material "hich contain" a cOll:,iuerable number of hone 
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cells. Around the opening of the inus there i a mass of granulation 
tissue which is more or less exuberant and puckereu. At the point 
where caries occurs, the bone i:; founel to be friable, rough, and yielding. 

Treatment.-The surgical trcatment is to enlarge the sinus and 
clean e the cavity. If it is po sible to reach the carious bone, it should 
be ~craped out and a healthy ulcerating surface produced. Afterwards, 
antiseptics, as boroglyceride solution, may be applied. 

Necrosis. 

Necrosis is the death of bone en masse , and with refer ence to bone, 
it means the same as gangrene of the soft-parts. X ecrosis of bone is 
r ather frequent and is more common, as before mentioned, in compact 
than in cancellous bon€'. It more frequently follows acu te inflamma
tion. K ecro~is is alway due to an arrest of the nu trition to a mass of 
bone, therefore, any inflammatory proces "hich would interfere with 
the nutrition to cOlllpact bone, \I-ill result in it. death. 

Cause.- The cau"'e in all case": is arre t of nutrition, that is, the 
blood supply is cut of!'. ']'his may lIe due to illJlammation, injury, tissue
colltractiom. or luxations. The cause of the inflammation may be 
injury or constitutional disease, or, perhap , acute, specific febrile pro
ce:;:::ps. Fracture of bone nnd inju ry of the nutrient artery may re ' ult 
iI' death of the bone, or necrosis. I njury 0.£ the main ar tery to the 
part, or the main nen-e, or vein, or extensiye laceration of the soft 
parts, or pho phorous or mercurial poisoning, may re ult in death of the 
bo:te. 

Pathology.- The pathological changes, which occur in the eleath of 
bone, conf;ist, for the mo, t part, in r1epl'il-in~ the bone of its membrane 
(periosteum), and in l)lugging up the blood-yessels which enter the 
hone through the HaYer::-.ian canals. If undue inflammation occurs, 
it \I-ill interfere with the nut;rition and re 'ult in death. I n necro"is, 
from yarinus causes, different parts of the bone will be affecteel. In 
silllple perio"titis, the outrr lamellae of the l)one are u;.;ually 
affecled, \\"hl'1'ea8, in osteomyelibf:, the layers of hone surr ounding the 
medulla are mo tly affedec1. It, in acute 0 teomyclitis, th e entire bone 
is affected, the whole diaphysis ,rill die. If the neero i~ is due to o:;tei
ti., or simple pnior:titis, it is \'ery often attem1etl with, anel followed 
b~', caries. A piece of elead hone is called aequestrum. Thi piece of 
hone is eleyoicl of perio teum, and i usually white, hard and blooclle~s . 
. 'ometimef;, n[ter it ha::l bepn €:-.po"ed for a length of time to dec011lpo~
ing di:;ehnrg-C'!'. it may turn black. The re~onanee of dead b')ne and 
li,e bone is tlit1'e]'ent. If the bone has heen lnHmne(l. the surface of the 
equegtrum will he rough and irregular. F . ually, the surfaee next 

t.hc perio»tcu11l is smootl1 an<1 the margin . are rag!!ed and serrated. 
In inflammations, wherr carie;; has occurre(l, the -.;eqne"trum will he 
)1nrous and j'l'iahle, lmt \I hrre thrre is more or le~" fihrotiis, the ma"s 
will be found hard <111(1 unyieldi!lg. L'l.fter a pieee of bone has died it 
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111<1)" of itself, act as a source of inflammation, as it becomes a foreign 
body and. is therefore irritating. Nature endeavors to get riel of it by 
an ulcerating procel>s. In some Cll, es, the ulcerating proce ' s may con
tinue for some considerable length of time and the mass of bone may 
be discharged (exfoliation). Often there is caries of the bone 
around a sequestrum, forming: a caYity. _-tfter the discharge 
of a piece of bone or after its removal by surgical methods, the cavity 
fills up with fibrous b sue, which undergoes ossification. It may 
happen that, as the mass of bone dies and becomes separated, the 
pc!·iosteul11. not being destroyed, forms new bone around the outside of 
it. so that the sequestrum lies in a mass of pus walled in by bone on all 
:-:j(les. 'rhe se'Juestrum is then said to be invaginated. Sometimes this 
ea \ ity containing a seque trum and pus, surrounded by a shell of bone, 
is called an involucrum. Occasionally, the pus may lnll'row through this 
shell of bone and discharge on the surface. The opening of the sinus 
ha a drawn appearance and i ' called a cloaca. 

Diag·nosis.- The diagnosis between caries and necrosis can not 
ahmys ue made. nor i it essential. The pus is usually foul smelling, 
and the appearance of the opening of the sinus is characteristic. A 
probe ma:v be introrruced to the bottom of the sinus and the roughened 
or loose bone detrcted. Ther.... arc caseR of necrosis without the 
~ormation of pus. 1'hese somewhat resemble new growths. This form 
of the cljsea~e can not be diagno:,;ed unless an incision i, made. The 
elead bone exfoliated in cariollS conditions is soft and crum bles, whereas 
tha t derived from conditions of necrosis is thick and hard. 
The skin O\'cr necro, i,; i8 more cdelLlatous and inflamed. The dis
charge in caries may be thin and more or less watery, whereas in the 
ca3e of necrosis, it is thick and purulent. In case of necrosis, 
tlwre may he great thicl,ening of bone, while in caries. there may not 
he. In absccss of the bone thcre likewise may be found great thicken
ing of the hone and n discharge of pus. The diagnosis can be eorrectly 
mCl(le on l~r by explorntory lIlcision. 

Tre2tment.- Thc treatment in diseased bone is to extirpate the 
di~eaRe(l area when it i8 po sihle. In case of necrosi", as soon as the 
diseased bone is fOllnd, it should be removed. The inflammation should 
he treated as any acute inAammahon. In chronic con<litiom, an opera
tinn, uncovrring the seque trum and remoYing it will be found neces
sary. 'fhe presence of ~everal cloacae and a thickened condition of the 
hllne will hr mfi'icjrnt to warrant a eliagno:;;ig of inyolucrum. A bone 
chi~el or trephine should be broug-ht into use, the abscess cavity opened 
aI~(l the sequestrullJ removed, 'l.nc1 all of the elead or disensed bone 
Rcrapec1 out. The nh"cess cavity may then be cleansed thoroughly and 
a horo:rlyccl'ielc solntion appIie'l once or b"ice daily. In ca~e the 
ah-.;ce<;s ca\'ity i" lny~e. ~ll1c1 ~e'cre hemorrhage follo\\"~ the op:>ration, 
the cayitv fl"om whirh the clisea&cel hone has been removed should be 
packed '~'ith borate(l ~auze . Cleanliness, together with supporting 
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treatment and a correction of any local lesions, malposition of the 
limbs, bones, muscles, and COlltl'LlCtiOllS of fascia, will effert a cure. 

Atrophy of Bone. 

Atrophy of bone is often an accompaniment of old age. It 
result because of pre sure or non· u~e. It llIay oecnr about joints, 
because of di!:lease or non-use, or in the stumps of amputated limbs. 
This atrophy may be attended hy a friable condition of the hone, or 
tllP ]1011C' may become considerahly smaller, rC'nclering it more liahl e to 
fracture. Fatty degeneration, more or less, attemls atroph:' of the bone. 

Hypertrophy of Bone. 

Hypertrophy, as the term inc1ieates, is an oyergro\1'th of the osseous 
structures. The general causes of hypertrophy operate. It is the result 
of an increasec1 blood supply, excessi \'e use, etc. In case of the remoyal 
of the radius, the companion Lone, the ulna, will become enlarged and 
hypertrophied. Tn such cases it depends upon an increased demand 
upon the bOlle. The term "hypertrophy" should not. be apPlied to 
fibroid thickening, the result of inflammation. 

Syphilis of Bone. 
In tertiary syphi li s, certain pathological change take place in the 

bones. The natnre of these changes are gummatous formations 
occurring usually in the pGJ:iosteum. They are nodes of inHall1111atory 
thirkening or infiltration. These extend into the bone itself. Ofttimes 
t hey lead to caries, necrosis, or sclerosis. Ulcera tion and destruction 
of bone may OCClll' becans~ of th id lo\r-gracle inflammation set up, and 
because of the general rOl1ditioll 0f ntalnntrition existing in syphilis. 

Tuberculosis of Bone. 
Tubercular disease of iJonr refers to that yariety of osteitis set up 

by the deposit of the tubercle bacillus. 
Pathology.- The pathology of the affection is the pathology of the 

deposi.t of the tubercle anywhcre, c:\.cept that it occurs in bone. 'rhe 
deposit of the tubercle always takes place at a point in the bone where 
thrre is the least blood supply al1d \\here the bone is the \\·eakest. It 
deyelops after an injury has set up an infiam.mation. In the largest 
per cent of the cases, tu hercn 10sis of other organs does not occur. 
Patients suffering from Pott's disease of the spine, which results in the 
formation of psoas or lumbar abl'cess, may live out a long liie, after 
apparently extrusiye destruction of the tissues. There seems to be no 
way by which we can cletermine whether or not a given case is tubercu
lar. therefore the same treatment Rhould he applied in all cases, viz., to 
increase the general nutrition, relieye any C'onstitutional conditions, ' 
support the patient oy proper diet, h)'giene, and habits, and above all. 
C0rrect an)' lrsions which mft:· he fOl1l1Cl, \1'hich might he the cause of the 
r.ilmE'l1t hy interfering "lrith the circulation and nutrition of p1.rts of 
the bone. 
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Mollities Ossium, or Osteomalacia . 

. Mollities Ossium i a disease in whieh the earthy salt~ arc a b:::orbed, 
leaYing the bone soH ",0 that it will hem!. There may be numerou:,. hones 
il1\·oh,'ll. t· suall~' it come" on late in lifc, and i~ "aid to be more fre
quent in women than in mcn. It may occur during pregnancy. The 
medullary strncture~ of tIlt' bone int:rea~e in size anu become more 
fatty 

Cause.-The CUlbC of thr \lisC'a::-e i" unkno\\'n. Some "Titers main
tain that it is produced by the den..'lopment of lactic acid in the f'ystem, 
but this is only theory. In some ca~es t he medulla of the bone seems 
to he filled " ith materialmucl1 r8scmbling spleen pulp. 

Symptoms.-The symptoms of the cli~ease arc those of rheumatism. 
ThC're ici a general weakness and obscul'<.~ pain::, . rrhis i ' follo\\'cd by a 
sudden fracture or perhaps a bending and distortion of the bones. The 
long bones become mi"~hapen, as (\0 the pehis and thorax. The urine 
is said to contain albumen, phosphates, and lactic acid. Death usually 
comes on fl'l)m C'xhallstion. 1£ it occurs during pregnancy, the patient 
may die during parturition. 

Treatment.- I n<l:,mut:h Ub the caul:>e of the disease is unkno\\'n, the 
treatment is likewi;::e not <1efinite. J t is rea;;onai,le to suppo:;c, " 'hen 
we con iuer the many affections in which Osteopathic treatment has 
heen eminently sucee88ftlL \I'here other methods failed, that in these 
cases there ,,;ill be found lesions aceounLing for the conditions present. 
"'here thi'i is true, the removal of these lesions and the abatement of 
the c;ymptol11s ,,"odr\ illdic<lte to the physician that he had found the 
~omce 1)£ the trouhle. .A t all e,'ents, whateyer lel:>ions are found, they 
sl1(,uld be r el110H'U with thr hope thdt a specific treatment may be 
found. 

Acromegaly. 

I n t his diseasr then' is general, s) mmetrical enlargement of the 
bones and eonnecti \ e ti;:Hles of -dle hanus, feet, head, and face . The 
na::.al apd inh'riol' Jrlaxillal')' bone~ are the most affected. Prognathism 
:1f the 10"'el' jaw ani! prominence and thi<:kening of the nOl:-e and upra
orhital ridge" are marked "~-lllrtOll1S. The larynx, bones of j he shoulder
Q"irelle, ribs, >1nd yertebrae may al~o become alfected. The C(1Uc;e of the 
~li,{'a"e is ohscure. It ran" most likely: be attributed to some 
lesion of the nen-ous system. 

Virchow's Disease, or Leont iasis Ossium. 

I'hi,. disease comists of hypertrophy of the facial and cranial bones. 
It i~ ~ymnH'trical ,mel u.:;nally illYolYes the "nperior maxillary hone. 
The hypertrophy is progre,."i,e, symmetrical, and cau. es persistent 
headache,.. Great rleformity re;;nlts. \fhere the di,ea~c ha,.; continued 
for ..;01llC' length of time, the rel11o\'al of a mas~ of IJone may giye some 
relief. 
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Tumors of Bone. 

The tumor::: of bone are: 
1. O::-t('omatil. 2. Elll:honr1l'omata. 3 Fibromata. ·1. a1'comata. 

5. Carcinomata. 
Osteomata.- Thc"c tumor,; are reprodudion~ of true bone. They are 

circum",crilJeu and (hJfu-.e. The cliagno,..i::, of The tumor can be made by 
eliminaTing the other forms. 

The treatme/lt ton:=,i,.t in rellloYing the tumor by mean:; of a <:hi,..e1. 
Enchondromata.-Thc-,;e are reproductions of cartilage in connection 

with bGne. Thcy occur more frequently in the bone::, of the finger or 
at the end 01 th(' long bones. They are multiple and often 
(.ongenital. 80metime~, in cleycloping within a bonc, they expand it 
into a thin shell, maybe rupturillg it. Thcy are thought to ari e from 
periosteulll. Thcy lllay gro\\' in any direction in the bone, or ont 
toward the :=,uri'ac,c. They rarely o,..",iJ'y, but calcification or mucoid 

~oftening may occur. 
Diagnosis.-Thcy maybe dingno~eu hy great harune" and their 

eH'lI atbwhllll'nt to the bune, "lo\\' gro\rth, and no glandular t:nlarge

ments attending. 
Fibromata.-Th(,;.e sometimes occur in connection with the bonc- at 

thc babe of the. kull or lo\\'er jaw. They are aid to con"titute the 
na,.al polypi and epulis, a11c1 ric from the periosteum of the bones of 
the naso-pharynx. 

The treatmenl j- to remo\(' the tumor. 
Sarcomata.-Sarcomnta of lJone are COlllmon. Thcy are of the 

mwloitl Yaridy, oCG1"ionnily the round and mix-celled. They a1'e de
ri\'ed from th~ dccp('r la~'el:s of the perio~teum and may surr~und the 
bone or e\.tp}1(l to the hony ti..;..;n('~ . 

Symptoms.-TIH' sYlllPtoms 01 ~arcoma are the "ymptoms of a car
('oma a,lY" here on the hody. They gro\\' "lowly <md ()c('a"ion consider
aLk pain, lJut tlo not aJrt,ct the lymphatic glnnc],.., Some form,.; of :-ar
("oma tn may gro\\' l'apit1l~l. 'Ih!' pain m<ly not he ~e\ cre, or it 'may he 
ah"('nt. Thc tUJ1lO1' Ol'("ur:-; more frcqlH'ntly in young people antl i,; 
ati(,J1rle(1 hy f.!r{'at lo"s 01" eight and ~trcngth. In ::,ome case~ the tumor 
j" pH Isa t in)! and then' is l'r;n"il1era hlc rcdnc"" nn<1 Cllcma of 
th(' ,..oft-par\';. 11' po""ihl!'. thc tHmOr "houltl be rCl11o\·et1. ,'ome forms 
of the tU1l10r nrc \" " r)' malignnnt. 

Carcinomata.-ranC'cl' of uone 11(,\'C1' occur;; primarily. It may 
r'pr":lll to the hOll" 1'1'0111 any or the organ" or from any of the "urfal'e-
of tIll' 110(1.". .\lI1jlutatioll ,,(,l'lIl" ttl 11(' tIll' onlY relief. 

INJURIES OF BONES. 
Fractures-.\ fraduf(' I, <I 1 1'01· ell hom, or a "ulltlcn an<1 forcible 

~01nt1011 of the contilluity of 110nc. 
Causes. - .\. PI'('(li-.po~il1g. 

1 \gt'. 
':! ...... t'X 

:~, ()"L'l1l':ltion. 
-I, ~l'rtain Ili"':I'I',l l'ontlition . 
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Age.-FracturC'- nrl' 11101' Lomlllon nfter the n!!'C' of forty-five. b -
cnu-~ of the frn!!de t'olldition of the honl -. and II" ('1'll1mOn ill -mall 
'hi:Jren on :I(,(,<HlIlt of the ('Ill-tieity of the bOlle- anrl bL'l'<IU-" the -ub

Jeft j,.. 1 '" liabl(' t(' injury. Ff1r1.ure~ illt'rl'a-' in fr~llu('nev frolll -ix 
)w<1rd. bt:ing mor(' fl'C'llucnt in \' ry 0111 pl'opk . . 

Sex.-Th malC' -('x i- more li.lhle to fracture. bC'latbe of !!'reutcr l'X-
l'l'" .I·~ . () "inll'nl'c nnd injury. -

Occupation.-L·lhorcr-. hl'CHU-l' of tIlt' !!reatl'r ri-k,.. thc\' arc COlll-
p!.. , ) tal:l in :1\;, un more '; luk to fractllfl,,... • 

Certain diseased nonditions. I\hich rL'J1(lL'r frncturl'-- morc likel\, may 
hI' l'llullwnlll·.1 a- tollow-. .\trllphy. l'ltlH'r -L'nile or fro III prC'.-,,·t:re o'r 
,,H-u-e; ric ·l't·< f:l tty dr:!ener,ltion; fra:.:ilita..; o,,-iulll; o-tcomalaeia; 
ncrYllU' ai-order-: tllhercnIo,..i- and "'yphili-; carie- anll ncero,.i,,: mali~-
1I[II1t !!TO\rth-. allt' ill fact. any condition which impair,; the "trength of 
thl' bOllC' l'l'll(lL'r- it more liable t·) fracture . . 

n. Excitin!!, l',lU"C". 

1. External ,iolence. 
:t. Direct. 
h. Inuirect. 

2. Internal violence. 

Direct Violence.- By dircct ,iolcn('~ wr mcan "iolence applicd to thl' 
-pot wLll'L' the frndu!'E' occur,.. . It i- C"j(knt tl1<1t in ("bC- of thi,. kind 
thC'1'L \\ ill ilL' more 01' }c" COli tn -ion of the -oft-part- at tIl!' -ite of 
fr.\( t'11'e. The fragllJcnt:< are more lin !lIe to be comminuted and the 
injnry to the 'o oft-part- i,. likely to he ~I'eatcr in fral'tnre- from llirc('t 
tlun from indirect ':iolcnce. 

Indirect Violence.- FrnrturC'" from indirc(·t "iolC'n('c tnkc place 
, here the forll h uan,.mittl'd through the a,,\j- of tlH' hone or through 
other -truetnre-. a .... for in- tancl'. intra-cap- nIa!' fractul't' of the fcmur 
tal: - placc ill twi-tin!! the Ie!! from ('at<,hill!! the toe: fracturl' of the 
ell, i('h' lUay oc('ur from f<111ill~ ')11 tl1{' han.l: fractun'- of certain "erte
bra or th~ ha-l' of thc - !~ull may he prot1uC'ccl hy fnll..: upon the but-
° 'k-: fracture- on the ba(,s: put f)f th' -kull may take place bccau-p 

of ~njurY'l i '.,. ront of the -kul! (fractures by cflnire couP)· 

Internal Violeuce.- lntC'l'nal violencC' eon-i-t - of mu-cular action. 
Fracture- ~~. ~ .. ~ _ -. .ar action may take p1nel' III the Ion!! hOlle- in 
li.pa-eel cOllditi/)n-. a- in the ea- ' of -pn-tic paraly-i- . 'Gnder ordinary 
circum-tancC'-. they arc wort' common III the patella. 

Varieties of Fncture . 

• \.1 frn turc- 'lre dh jded into -impl anrl compounr1. depcndin!! 
upo' ,', 'her th rC' i- an or n \\Olmd I .1din!!' to the -itC' of fracture. 

1 Simple Fract" re i- onp in "hieh air i- not admitted to the -ite of 
frae .. ~, . 

'!. Compound Flacture 1- OD" in .hilh air i- admitted to th' ·ItC of 
ir, riure or thl' \lound lead- to th(' -urfne. A flc-h-\lound attending a 
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fracture does not necessarily me?lll that the fracture is compound. The 
wound may not leod to the site of £raci,ure. 

All fractures may also be divided into complete and incomplete. 
3. Complete Fracture is one in which the bone is separated into two 

or more fragments. 
4. Incom:!1lete Fracture is one in which the bone is not separated 

into fragments, hut is only partially fractured. The most common form 
of incomplete fracture is green-stick fracture, where the bone is par
tially bent and partially broken. 

Other forms of fractUl'e may be descrihed as:-
5. Multiple Fracture, a condition where there 

is a fracture at more than one point in the bone. FIG 37. 
G. Comminuted Fracture, where the hone is 

fractured at two points and these lines of frac
ture unite. 

7. Impacttd Fracture, a condition where one 

FIG. 35. 

Comminuted fracture 
of upper extremity of 
tibia. 

FIG. 36. 

An impacted fracture of the up
per extremity of the femur. 

Transverse frac
tUre of the tibia . 

fragment teJescoprp. the other, or the ends of the bones are driven 
into each other. 

8. Fissured Fracture, a comlition "'here the bone is simply f.,.:sured, 
not entirely broken off, and there is no displacement. This variety 
occurs most frequently in flat bones. 

9. Depressed Fracture occurs in bones of the skull most frequently. 
One edp'e of the broken bone i (IriYen helo\\' its opposing edge. 

10, Punctured Fracture is one which is ploduced by a pointed in
strument without displacement of the fragments. 

11. Splintered Fracture is a condition ,,,here the ends of the bones 
~1'e splinterrrl nnd srpari1tec1 into numerom fragments. 

Other forms, de~crihN1 accorrling to the line of fracture, may be: 
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12 . Transverse, where the linE: of fracture is transverse to the long 
ax~s of the bone. 

13. Oblique, " 'here the line of fracture extends obli'1uely to the shaft 
of the bone. 

]-1. Long'itudinal, where the line of fracture extends lengtlmi>ie in 
the bone. 

1.-;. Spiral, ,,,here the line of fracture extends spirally around the 
bone. 

1 L. Y or T Fractures arc t,ho::;c occurring at the end or bones, 
as in the lower end of the humerus or femur, the line of fracture 
re~embling the letter Y or 'T. 

i~. Stellate Fracture is one occurring in the skull where oe\'erallines 
of fracture radiate from a single point. 

FIG. 38. 

b~xample of ob
lique fracture of 
th" tibla. 

FIG. 39. 

Longitudinal fracture 
of the tibia. 

18. Epiphyseal Fracture is 
one extending through thc epi
phyeal cartilage \\'hieh unites 
the epiphy,.is and diaphysili. It 
con i bintheseparation of the 
epiphysis from the diaphy~js. 

Hl. Complicated Fracture is 
one which is associated with 
c).tcnsive injury to the soft
parts, or is attended h~' rup
hue of the main artery of the 
part, or by concomitant dislo-

FIG. 4<1. 

Y fracture of the lower extrem
ity of the humeru s. 

eation or otlWl' :-(',-e1'e injury "hich interferes ,,-ith treatment 
and union or the fracture. 

'20. Ununited Fractur~ i", on,' in "hich union has HOt taken place 
wi thin a rea ,,011.1 hIe length 01 time alter the injury. 

Signs of Fracture.-The <;ign;; of fracture are, in general, those of 
10l"al injury nnd mny be em111ler:lted a8: 

1. P ain. 
2. Swelling-. 
R. DE'form it\·. 
-L Impail'erf funct ion. 
S. Preternatural mobility. 

6. Orepitu~ . 
7. Shortening. 
8 . Ren"ation of ~udden snap. 
9. History of the accident. 
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T he pain of a fracture is not diagnostic. It may be severe, or slight . 
Sometimes it is 80 severe a;; to cause great shock; especially is this 
true where ~1. large nerve, ... uch as the sciatic, is pressed upon by the 
jagged end of the bone. 

The swelling may be "light, or it may be severe, depending largely 
llpon the amount 01 injury to the soft-parts, and the amount of elfusion 
of blood amongst the ti;;omes. 

The deformity varies. It may be simply an enormous swell
ing or it may be angular, such as to indicate at a glance that there i;; a 
broken bonc. Deformity, crepitus, shortening, and other signs will 
dcpend largrly upon the (li , rlacement of the fragments . The displace
ment of the fragments depends upon three things, viz. : 

1. Continuation of the fractur 
ing force. 

2. Muscular action. 
3. Weight of the limb. 

Sometimes, hecause of the-;c ageucie;.; acting, the deformity "'ill 
depend upou the ;lmount of the swelling, the degree and nature of the 
displacement of the fragments. 

Impairment of the Function will depend largely upon the nature of 
the fracture. Sometimes the function will be only slightly impaired, at 
other times the function may be entirely lost. 

Preternatural Mobility means mobil.ity at a point where there should 
be none. The moLility may som.etimes be increased and at other times 
diminished. ]n case or fracture of the Rhaft of a bone, there is mobility 
at an abnormal location. Tn case of fracture at the end of a bone, the 
mobility may he (l()(Tea~ed. Preternatural mobility may be absent in 
fissurec1 fracture , in incomplete or grepn-. tick fractures, or in impacted 
fractures. 'When it can be obtained, preternatural mobility is proof 
positi,e of fracture. 

Crepitus is thc sensation imparted to the surgeon's hands by the 
scraping together of the roughened enc1s of the broken bone. This 
scraping together of the ends of the bone may be sufficient that 
a grating sonnd can be heard, but the crepitus refers to the sensation 
which is obtained by touch. '1'here are t,,'o kinds of crepitus, false and 
true, False c1'epitus is oUtaiued at joiuts " 'here there are roughened 
tendon-sheaths or articular cartibges, or where fibrous adhesions have 
bcpn formed beb"een the erids of the bone~, so that motion of the joint 
(:luses grating. III f:0111e cases this so clo~ely resembles crepitus as to 
make the sign of but little yalue. True crepitus is of great import
ance. It is ,mffirient evidence upon which to ha e the diagnosis where 
there is proof that it came f rom the hone, and not from other 
structures. 

Shortening' varies according to t he fracture and aecorc1ing to the 
condition of the member. It is proc1ucerl hy muscular contraction, the 
muscles normally being slightly contracted, and when the bone is 
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broken the end are pulled past each other. Sometimes the weight oi 
the member, with no other ageneie" acting, may o,'ercome thi~ mu~cu
lar contraction . when the ,hortcning may not. he so great. 

Sensation of Sudden Snap and Hist ory of the Accident.-_\. hi"tory of 
the accident, and the fact that tIll> patient felt a cracking of the 1)~ll1e. 
n1l1y he of "ome ralue. ;;ubjecti\c ..;ymptom~ are often of not much 
ralue. 

Diagnosis of Fracture.-The cliagno1'is of fracture is made by \reigh
ing the , ~'mptolllS and eridence.., obtained. Sometime ' the frncture will 
he extremely difliclllt to make J)Ut. The cliagnosi may be clouded under 
the followin.~ circumstances : 

1. \Yhen the fraeture occurs in the ncighhorhood of a joint. 
2. \Yhrn thcre i.:; much fluid eitu. iOll and e:- tn1\"a~ntion of blood and 

,erum about 1 he ~ite of frrlcture, ,,0 a., to render it impoi:isible to make 
1'llitahle e"amination. 

3. In conditIon;; "'here there i. no clisplacement of the bones, or 
where tIle' fragmelltf; are held togethcr by a companion hone. 

-1 .• llhperiosteal fractures or flssurccl fractures of the skull. 

Thr I;igm of fracture may 11C so mcager and difficult to obtain that 
a cliagno is is impossible. Whcre it is pORsible. in douhtful ca~es, 
the injured ml?mbcr SllOUhl he ('''paged to the x-rays. The cli:1gnosis 
can he made b)' sl1cres::;full~' ohrnining the rarious signs of fracture. 
Crepitus can be ohtained by making exten~ion and counter-e\ ten~ioD 
where the fracture occur::: in a long hone. thu", hringing the 
ends of the bone m appl)~ition. Crepitus may he gotten 
hy gra:;ping" the limh aboye the >,ite of fracture and rota
ting the limb belml". Sometime" effort at n1ll:,cular action I))' 
the patient "ill de\'elop crepitu~ . \\'b'1'e crepitus can not he obtained 
without the llO'C of force, other ..;igns lllU,,t be looked for :::lhortening is 
.111 important ~ign in many fractures a)1el ilS obtained by measuring, 
after ph1cing the hody in a lJorl11al position. Measurement r:;hould IJe 
taken fro111 {heel point::;. Tn case of fracture of the humerus, the short
ening is cletnmined by measuring from the acromion process to the 
externaJ eond~·le . Preternatural mohility i ... one of the 1110"t important 
of the sign and js obtninec1, in -;ome imtal1ce,.., by gTa ... ping the limb 
ahol"e anc1 1)( low the fracture, :111cl an effort at motion "'ill determine 
whl'ther there if; mohility at a point \rhe1'e there should be none. 

How Fractures Heal.-As a r11le . a broken bone heals. under fa\'ora
hIe CirC1lll1;-;tance", much better than any other tissue. The "'ay in "'hich 
ullion take:::. place i" of the greatc"t importance, ancl should l)e thor
oughlY un(leT ... too(l in order to appreciaTe the importance of the methods 
of treatment. A soon as the fracture oreur", extrayasation of blood 
takes place in the soft parts and hehreen the end ... of the hroken hone .. 
Thig extra\"a~ation may he great or it lllay he . mall. Sometime" it i. 
1'0 great a:; to form a complication of the fracture. hut uncler ayenlge 
cirru1l1:otancc·;o tlH' hemorrhage illto the ~ite of fracture will cease when 
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tllo' pre""Uf(, lJecol1l '~s Njuul to th;lt within the Llootl-,es::.eb. The ti~ ... ue 
ch:lllge::. anu intiammation which folIo\\' will be ~utficient only 10 rep,lir 
the injllry in <.:u::;e of :;imple fracture. In ca~e of compound fraetun', 
the inflalJlmation \I ill lil,ely be greater becau"e or the introduction of 
a certain alll')Uut of ;;eptic material. The perio:,teuIll, HaYer"iall ean,t1s, 
medullt' of the hone, and "oft ti,,~ues auout, all beeome infiltrated with 
leukocyte' and round celk The:,e new cells arc llerivl'd 
from the en<1othelial ceE::; in the lIaH~r"iilll canals, from the 
endo teum (melll 1I1'<1ne lining the lIH'dullary ea "i ty) and periosteum. 
The blood which ha extranumteu hctween the end' of the bonrs, 
beeomes al)-,orLell within fuur or fi \'(~ uay' in ordinary frac
tures. In ca,,' of ~r('en-stick fracture. p,'rhap" earlier, while if there IS 

extensi,e injury to the sof! parts, the ab,orption might not be <.:ompleted 
before the ::;ixth or eighth <laJ. Tn young- ]1er"OIb the rca<.:tion of the 
Li:,.::ue to in.iury is 'luiehr and [[Teater than ill old people, :;0 that the 
ab~orption tit kc " place more quickly. The formation of granula
tion ti-:;ue" at the ~itC' of fradure take,., plaee ju t, as soon as 
the clot is sLlificielltly al)soroed, \\"lll'n the dilLu"'ed blood disappears, 
its place I:; 0, l'U pil'll by granlli<lt ion- ti",,,,n0. eel],., " " hich compri::.e the :;oft 
callus. rfhe formation of this :;oft callni:> begin', III children, as early 
as the thiru or fourth dny; in very old peuple at- late a6 the tenth or 
lw('IIth day, but or,linarily it hegins lJy the fifth or "ixth (lay, ,,0 that 
the fracture should be srt before that time. Thi,., 60ft callu~ becomes 
])('t1rtrateti by (ldicate eapillary loops which arc derIyed from the yes..;pb 
in the Haversian canals amI periosteum. The t'oft eallus "hien m:s 
up the spaces betwren the enel" of the bone~ is the permanent or (\l'fini
bYe callu:;. \,,"ithin the medullary ca\ity the enelo:;teal callus is 
furmed, whereas on the outF-ide of the bone and cll'riYed from the prr
io~tl'um is formed the periosh'nL or en,.hl"tthing eallu~. This 1Il\\' 

ti~:,;ue oreomr:; firm and hard an<1 hi!!hlY oJ'!!,l11izrel until it i' ('onYertrd 
into a fibrous or eartilagenOlL Ina~6. (hrr the en ... henthing callus new 
rrrio,;h'u1l1 lortll" h('{au~l' of a grO\\ ing ont of the perio:;teulll from 
either :side of the fritdure. .\lJ thii:> has oVl'urrl'd. uUller aH'ra~e l'ir
l'uIll:,tancC's, 1Iy thr fonrte0nth lhy aftt'r the fracture. .\t thi~ time 
o,.:,.;iflt'ation of the callus begin .. : u>-unlly at the point wherc the 
t'n ... ltp;'\lhin!! ('aI1u!' !I!t'l't ... tll\' 111'riosll'Ulll. TIll' o~;:ifying pI'lh p~s l'~
tl'1\(ls oycr citlll'l' l'llgc of the en ... hrathing ta\lu,.; until it lIll't't..; in the 
mltI.lll' lint' and abo extenl]" (loWIl ill thJ'ou!!h till' (h'linitiYl: e:dhb into 
IllI' l'ndo",lf'al l',ll1\l,:, Os"itil'ation ill tht, Ih'liniti\'l' \'al111~ be,~;I1" at 
tIll' edul'" lIP:..:t til tht' lwalth" bOIH'. \\,1Iill' o~,i!il'ati(ln III tIll' "I1d(l~t ,I 
l'tlllu" !'t:lI'l- wlll'rt' It is in p(;nt,ll'\ \\ ith 1111' rllllo-tl'ullI and tukp", pl:lce 
in the !':lnu' 1llatl1lf'r n;: f)""ifirntion frn1Jl tl)(' Ilt'rio,teal 1 :t1lu.... \rhen 
("",if it ,Ilion i, I'lllIlpII'lI'. tlw .'Ilt!p-tt'al ,Ill.] 1H'rilhtl"d ("lllu~ i't'c(ll1It' 
i\h,orbl'll ant1 Ili"',lpl'l'nr. It'i\yill!! tltt' jlt'l'In;lJ1PIlt ('ullu, ... utl·ieicntly 
"tron~ to J\lllintailJ the infl'~rity of tIll' honl'. The nl'\\" ('allu ... j .. \,n ... \l
Inr in fht h( ~-ill\ling. hut ht ('0I111'- ,olid 1.\' th(' pr() "l'" of o--ifiention. 
The Inrgl' \' 'luInr ... p. l'" nn' fillpd up hy lay r- of bon ue e~ jycly 
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built in. In casc where the fragment;; overlap, the space j filleJ 
up hy the ensheathing callw .. , anu under <-nch circumstances the en
sheathing callus will not be absorbed. When the fragment" are in 
good apposition and kept at re .~t, all the ensheathing and endosteal 
callus will disappear. Where tlwre is llluch motion, or not good appo
sition, none of the eni"heathing callu:, may be ab orbed and a large 
knot will always relllClin as an c\'idcnce of fracture. It is the rule in 
children, for a considerable al1LOllnt oj ensheathing callus to he devel
oped because of the energy of the tissues. 

Treatment.- The indication::; in the treatment of fractures are: 

1. Reduction. 
2. Maintaining apposition. 

3. Restoration of function. 
4. Attention to the general health. 

Reduction of fr:lcture consi t in bringing the ends of the bones in 
apposition in a nearl'y normal position a~ possible. 

Temporary Methods.- \rhen a fracture is first seen, the member 
should be put in the best po ition pos ible to prevcnt injury. Effort 
I1t reuurtion should not be made until the proper materials for splint.s 
l111d bandages are at hand. In case of a Iradureu femur, the limb may 
be tied to the opposite one, or it may be bound to an umbrella or stick, 
so that further manipulation 01 the member will not injure the soft
parts. Where the patient is alr0ady in bed, sand-bags or pillows may 
be propped ahout the limU. Before elforts at reduction are made, the 
clothing, shoes, ek, should be cut off and the limb exposed, so that a 
careful examination can be made to determine the nature of the frac
ture and amount of displacement. The conditions preventing reduc
tion are: 

1. Swelling. The swelling may be such as to interfere with the set
ting of the fracture or the application of the proper dressings. Under 
su~h circumstances anti-inflammatory mea ures, such as cold and rest, 
should be employed. for the fir",t twenty-four or thirty-six hours, the 
part haying been kept immovable during this time. When t~le swelling 
ha;: sufficiently subsided, erl'ol'ts at reduction may be made. 

2. Contraction of mn,rles may be i"uch as to interfere with the re
duction. When this oct-urs, a pu lley anu weight should be ecnred, so 
when reduction is once made, tlw fragments may be kept in position by 
means of exten. ion and counter-exten ion. 

3. Interpnsition of fascia, muscle, tendon, etc. The interposition of 
some of the i"oft tructures, a a piece of periosteum, tendon, muscle, 
ct('., may pl'e\ent the surgeon from RPcuring apposition of the frag
ments. It is neces, i'ry to get rid of this interposing tissue or union will 
not take pln.ce. 

4. Impaction of fra{!:mpnt!' will also prevent reduction; in fact, in 
caFe of impneterl fracture, reduction i"hould not be made. The frac
tured hone;;; shouM he allowed to heal in that position. Before efforts 
: re Il'a(le at rpcluction of a fracture. a <;uitahle . plint, t'uch a. the sur
geon uelieyei" to be the best for the condition at hund, ::,hould be ~e~ected, 
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and all materials prepared before a reduction of t.he fracture i 
attempted. The nature 01 the dressing will depend largely upon the 
choice of the ~urgeon, inasmuch [I there are many suitable drpl'sings 
that arc known and tried, and if properly applied will bring about good 
results. 

Methods of Reduction of Fracture.- The reduction is usually 
accomplished hy extension and counter-extension. 'fhis overcomes mus
cular contraction, when the pressnre of the soft-parts will push the ends 
of the bone in the proper position. Thi~ is not always true. In case of 
fracture of the upper extremity of the femur, exten ion and eounter
extension will not bring about rela:-..ation of the contractured muscles. 
In this case the psoas and iliacus muscles tip the lower end of the upper 
f ragment forward and prevent the operator from securing the desired 
apposition of the fragments . In such cases it i necessary to partially 
flex the thigh upon the abdomen. In case of fracture of the lower 
(''(tremity of the femur, contraction of the muscles of the calf turns 
the lower fragment backward, preventing apposition, and no amount 
of extension and connt.er-extcn ion will secure appo ition. Here, by 
fl exing t.he leg at the knee, the limb may be properly manipulated and 
apposition securec1. In gener.d, to secure reduction, extension and 
connter-exten ion, rotatioG and flexion, and manipulation hould be 
ma<le to mould the parts in position, and when once the bones nre got
ten in good apposition, every e[ort. should be made to maintain t.bem in 
s1lch position. 

Position of the Limb.-The limb must be put in such position as 
to secure the greatest muscular relaxation and greatest ease to the 
patient. Opposing muscles rarely act \"ith equal force and it is neces
sary t o determine the muscles whi ch are contracted. 'l'he limb must 
be placed in such position as to secur8 relaxation of the contracted 
muscles. 

Position of the Fragments.-\Vhen thC' fragments arc impacted, they 
should be al lowed to remain in thii:i condition. The reasons are, 
t hat because of the injur~r to the ends of the fragments, one heing 
driven into the other. t.he effort at union will not be sufficient and 
therefore a bnd result may be obtained; whereas, if the impaction is 
allowed to remain, good union may l)e obtained, hut there may be some 
deformity. It is better to hare the slight deformity attending an 
impacted frar.tnre than 10s(' the u~e of the member. which might occur 
providing the impaction is broken up. 

Maintaining Apposition.- l n the treatment of fracture It is neces
sary to maintain apposition in or(lel' that nature may, hy the reparatl\'e 
proce .. , heal the injury. This appo~ition must he maintained at all 
times unti l union is C'omplde, whrl1 tl1(' apparatus used for t he purpose 
may be eli. pen<;e(l with. To maintain the frngments in appo~ition, it i~ 
n('('e~"ary to use t'rlillt~, ban(la~e", strappin~s. etc., such means as are 
known to he reliahk. 'l'IH'''e ~plints, bandn~e" . nnrl ;;trappings vary ac
cording to the location of the fracture ano its nature. 
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Rules for A[plying Splints.- Hule for applying splints may be Lest 
('on::;idered l111Uer the follo\\'ing healh;: 

1. The splint IllU"t lw lIeli paddeu. The padding is be~t made by 
mcan~ of al'eptic In III V:-;-II ('ol, bora ted lin t, or surgeon" cotton. The 
splint should be thoronghly padded to give the member a nice, soft, 
easy bed in which to re"t. 

2. Thc I']'hlt should not pre::; upon bony points. This sh011lcl be 
ob~cf\ ed for fcar a prr'i!'Ul'e-KOre might re~ult. Also unequal pre sure 
would I'rsult in displaC';ng the frag1llcnt . 

3. The lJUllc1agc must not he nppliccl too tightly, so that consLriction 
of ihe limb will take plaC'e. It lllay be possible, in the application of the 
baJHlage, that it "ill so ohl'-tl'uct the return circulation that gangrcne 
will rcsult, or it ilia)' so illtcrfere with the nutrition of the limb as to 
C'al1~(' non-union. 

4. plints, in &('nrral, lllUI"t rcnder immo\'able t.re joints above and 
below the fracturc. Inasmuch rs Lhe mUbcles which move the member 

FIG. 41. 

. £xtension apparatus applied. suitable for fractures of the femur. It consists of a long 
stnp. of adhesive plaster extending up on eitber side of the leg. Tbe adbesive plaster is 
held ID place by a roller bandage. 

have their origins from above the joint, and their in ertion i frequently 
bo),onc1 the .ioint below, it is llecc,::;al'Y Lo render both immovaLle in 
ordrr to sccure illlmobility of the JragIn"nts. 

5. The plint must not cover the wounel, in case of compound frac
ture. Th! is neC'c, "ary, ina mur·h as the \Iound must be treated. In 
case of severe imple frarture, the .ite of fracture should be left exposed 
in order to ohscl'\'(, nny change;: , .. hieh lIlay take place. 

6. The pn~ient must Lc seell within twenty-four hours afte!' apply
ing the fin,t dressing. This i nece:5sary, inasmuch as the swelling 
which follows frach,re, may be neh as to operate as an obstruC'iIon to 
the rcturn cirC'lllation. Thr banrIag-e Illay become too tight. 

7 ..... holll(l the rirculation not hr (Ii~turl)ecl ancI the fragments held 
in appo~ition. the (lrr", in?; "h01t1cl hr Idt alone. This rule should Le 
followed eon~eientiouslv. It is not neeCSf'ary to look at the site of frac
ture e,ery ,lay, but it i" nece,.,:5ary to ... ee th'at the dre".ing::. accomplish 
the de"ired pllfpO e . 

. Where the ;:plint will not maintain apposition, an extension 
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apparatus must be applied to overcome muscular contractIOn. 'rhi:- is 
preferably done h} a weight anll pulley, the e}.tensiJn being made on the 
lower fragment. On the lower extremity in strong men, the weight 
should ue fh e to ten pounch; in persons les ' !itrong the weight f<hould 
be less. 

FIG. 42. 

A pl.,ter cast whIch encloscs a rod by which the member 
may bc ,u'pcnucd. 

Dressings. -TlIer(l arc many form of dressings. Some surgeons 
prefer one kind anel f'Onle anotlwr. Som,e lIa YO secured better r esults 
with onr kind of dre""ing ,wel, pl'rhap:-;, arp IlIOl'l' aelepi at. Hpplying that 
dres tng. Dr. A. T .• 'till vrefcrs a starch-pH, t<' dressing maele with 
stareh-pa<;te, pasteuonrcl, and a J\w.ny-tailrel lllmda~e. 

Other form, of dressing consi, t of splints made of thin board, paste
board, gutta pereha, or a pIa. ter-oI-Pari . drE's ing. At pres-

FIG. 43. 

A plas ter trou gh applied to the lower leg It is an ell:
cellen t d ressing (or (rac tul es o( the tibia o r fi~ula. 

ent the plaster-oI-Paris dres~ing is the most popular. It has 
many advantages, yiz., great strengl h and durability. A plas
ter-of-Paris clref'sing is oHen applied at once, in case of frac
ture, where there is not much injnry to the soft parts, or 
much swelling, or where the ca e is in a hospital and can be watched 
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by an intelligent attendant. In private practice this is not best, inas
much as it 111ay obstruct the return circulation. It is best to put on a 
temporary dressing until the swelling reaches its maximum intensity, 
when the gypsum splint may be applied. . 

Restoration of Function.-Restoration of function is accomplished, 
in the greater part, by manipulation. 'rhis manipulation assists the 
return circulation, prevents adhesion among the soft-parts and main
tains the integrity of the joint. This 
manipulation should be begun at FIG. 44. 
the end of the second wepk in almost 
all rases. Some fractures in old people 
may form exreption~ to the rule. The 
former method of treating fracture 
hy not manipulating them until after 
four or five ,yeeks has been found to 
he bad, inasmuch as hy manipulation 
you can assist the circulation and se
cure union in many cases where other
wise non-union wou.ld occur. Where 
the fracture is in the neighhorhood 
of a joint, or involves the joint, just 
as soon as the inflammation and swell
ing disappear, which will he in four 
or five days, manipulation to assist 
the return circulation, to prevent the 
formation of adhesions, will be found 
of the greatef,t adv:mtage. This ma
nipulation should be p:entle and not 
vigorous and destructiYe, hut should 
be regularly kept up. The manipula
tion consists in pronating and su-pi
nating,extencling and counter-extend
ing, rotating and circumducting the 
member, and in loosening up the 
soft-parts in the neighborhood of the fra~f~re~r;:?~:\~i. method of treating 

fracture in a mild way. 
Attention to the General Health.-This can best be subserved by 

placing the person upon a suitable bed. In general, the bed should be 
smooth. Where there is a tendency to bed-sores, a water-bed or air
cushion should be provided. while' the skin should be treated with 
lotions of alcohol and an ointment of benzoated oxid of zinc. If availa
ble, a fracture bed may be sup-plied. The patient should be placed upon 
a suitable diet, consisting of sub tantial food which will sustain 
the strength. The bowels should be kept acting daily. Old 
people sho~ld not be kept in ued too long, as edema of the lung is liable 
to ari~e. 

Time Within Which a Fracture Should Heal.-Complete union 
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takes place in fractures, in the average ca:;e, in from four to SIX 

weeks. In a child, good union may take place within three weeks, 
whereas. in an old person, it may be considerably longer. If union ha 
not taken place in eight weeks, it may be considered a condition of 
delayed union, but delayed union is liable to occur under many cir
cumstance1>. 

Ununited Fracture.-An ullunited fracture is a condition in which, 
within a reasonable time, the fractured cnd:; 01 the bones arc not united 
with sufficiently f;trong callus to enable 01(' restoration of the function 
of the member. There are variou., conditions of ununited fracture, 
which may be classified as follows: . 

1. Delayed Union. rrhis is a condition where, because of debility 
or disease, or becanse of the treatment, the union is delayed beyond the 
time when it shoulll have taken place. 

2. Fibrous Union. Fibrous union i. a condition which may occur, 
even under favorable circumstances, as in fractures of the patella, intra
capsular fractures of the neck of the femur in old people, or fracture:; 
of the anatomical neck of the humerus, where the parts of the bone at 
the site of fracture arf' poorly supplied with blooel. It occurs at other 
locations, where the parts are not kept strictly immovable. 

3. False Joint (Pseudo-arthrosis). A conrlition of false joint oc
curs where the fracture has not been kept immovable, and the ends of 
the bones become worn off; a thin covering of carLilage forms, and a 
capsule is developed. 

4. No Effort at Union Whatever. There are conditions of malnutri
tion, where there is no effort at union whate\·er. The causes of non
union or ununitec1 fracture are local and general. The local causes 
may be enumerated in this manner: 

(a) Failure to maintain immohility, which may be becau e of im
proper dressings, or beCallSe the patient did not properly follow the 
inRtructions of the physician. 

(b) Failure to secure apposition, not trom the bungling work of the 
operator, but from (1) muscular contractions which will cause overlap
ping of the fragments; (2) interpo ition of muscle, tendon, fascia, per
iosteum, etc. ; (3) the 10Rf'. of a picce of bone. Where there is com
minution, a piece of the bone may be destroyed. This loose piece of 
bone may act ns a .foreign body, preventing apposition. 

(c) Dc.feciiv(' nutrition to the injured uone may be brought about 
by the .following conditions: (J) injury to the nutrient artery of the 
uone: (2) injury to the main art('ry of the lim h; (3) defective nerve 
influence, becau. e of injury or rupture of the main nerve to the limb, 
or becaul'e of injury to the spine, ~o that the trophic and vasomotor 
impul es to the injured area are either interfered with or destroyed; 
(1) poor blood ~upply to the Rite of fracture. Thi~ occur~ in C'1;;(' of 
fracture through the end. of the bone, as in the upper extremity of the 
humerus or femur. (5):N ecrosis of a fragment of bone may occur, 
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where it has been dctached from the salt tissues and from the shaft 
of the bone, its sonf('C of nutrition being thereby cut off. 

The gell'31"al causes of non-union are the following: Old age, gen
eral debility, malnutrition, or sudden alteration of the patient's habits. 
If the patient has been addicted to the use of stimulants, the sudden 
withdrawal of them, may markedly interfere with the nutrition. Gen
eral diseases, as Bright'R eli eH"e, (liabetes, syphilis, gout, tuberculosis, 
rickets, and scurr y, certain for1l1s of paralysis, such as tabes dorsalis, 
0"[" paralysis agitanR, will interfere with the general nutrition of the 
body to that extent that there will he little or no effort at union. 

Disunited Fracture.-A disunited fracture is a condition where the 
fracture has once healed and, because of acute fevers or some general 
disea,e, thc callus is absorbed, and the fracture left ununited. 

Treatment of Delayed Union.-The treatment of delayed union 
~hould 11e taken up methodically. The first thing to determine is the 
cause, and this should he corrected. In general, the following pro
cedure shoui<l be strictly adhereJ to: 

1. Reapply and fix a r11'e. sing, correct in cvery detail, which will 
maintain the fragments ill apposition and immovable. The general 
health should then be correctcc1. If there are any local or spinal lesions, 
or any comlition which "'ould intcrfere ,,-ith the null'iLion to a certain 
area, these conditions must be relieved. At this samc time, thorough 
manipulation of thc Roft-part., and of the member should he kept up, 
to secure a good blood Rupply to the sitc of the fracture. If this fails, 
the following should be tried: 

'2. Friction of the fra~ments . hould be made under anesthesia. 
When the muscles are thoroughly relaxed, the two fragments should be 
gra ped and Taked togcther vigorously and thoroughly, in order to excite 
the reparative proce<;s. Then a fixed (lressing should be applied and 
the parts kept in apposition, until the fracture has had an opportunity 
to heal. In the meantime, any constitutIonal defect should be corrected. 
Any lesion interfering with the circulation, general nutrition, or the 
secretion of any organs, such as the kidneys, liver, etc., should be treated 
(lna removeu. If this method falls, the following should be tried: 

3. Operative Procedurf'. The operative procedure, to unite an old 
fracture, consists in flrilling through the endR of the fragments with 
a bone drill, and fastening the fragments together by means of aseptic 
ivory pegs or steel nailf:'. or the ends of the bones may be wired together. 
Where the bones are subcutaneous, as in the caRe of the t.ibia, mstead 
of friction, the bone (hill may be introduced through the skin, and a 
hole bored through the ends of the fractured bone to excite inflamma
tion and union. ~enn's bone-ferrules may he used . These are service
able in the treatment of non-uuipn, especially in case of the humerus 
or femur. 

Vicious Union.- ViciouR union is a condition which sometimes 
occurs in improperly adj usted fracturef':. or whcre the condition has 
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had bad treatment. "\n enormous amount of callus will be thrown out, 
which will involve a nerve or it companion bone and interfere with the 
use of the member. 

Complications of Fractures.-Fractures may be complicated by the 
following conditions, which must receive appropriate treatment: 

1. Gencral conditions, buch a hock, delirium, r etention of urine, 
etc., brought about by the I:'ifects of the injury upon the general system. 

2. Infection. Infection" such as ery ipela , t etanu , sepsis, etc., may 
complicate fracture and interfere with union. Sep::;is i rare, except in 
compound fractures, but erysipelas and tetanus may occur in simple 
fracturet:. These infections \\'illlikely bring about non-union and death, 
unless they ure successfully com bated. 

3. Dislocations. Wh8n a COllcomitant dislocation occurs, the heal
ing of the fracture may be markedly intedered with, inasmuch as it 
will be more difl'icllJt to secure apposition of the fragments and main
tain immobility. 

4. Injury to Other Structures. Injury to a joint, main artery to 
the limb, or the nutrient artery"l;') the bone, or to the nene to the part, 
may form a . eriou~ complication and prevent union, or, in some cases, 
e"en dl:'mann amputation. Extensive extravasation of blood may form 
a serious complication in the healing of a fracture. 

5. Fat F:mbolism. Fat embolism may occur in case of fracture of 
the long bones. This fat embolism is serious, but may be recov
ered from. '1'he fat gets i11tO the deep veins, and, alter passing through 
the heart, will not circulate through the capillaries of the lung, causing 
obstruction in the l)ranche of the pulmonary artery. 

6. Gangrene from tight handagE'. ])r. A. T. Still advises the use of 
his dressing, ber-au6e the nutrition t.o the part below is not interfered 
with, and the tightness 01 the bandage can be readily regulated. A 
fixed dressing, as 01 plaster-oi-Paris, may bring ahout gangrene of the 
extremity, if it interferp \\'ith the return circulation. 

7. Bed- ore anJ Pre nrc-sores. 1.!nk s guarded against, bed-sores 
and pre [';ure-sores may form such a eriou~ complication of t.he fracturt', 
af; to interferE' with the general health of the patient and bring about 
non-union. 'l'he attendant should be cautioned to watch for any indi
cation of surh [';ore. 

8. IIypo;;tatic pneumonia is a serious complication, in ca e of old 
people, and ~hould bc avoideo, if possihle. If an old per on is kept in 
bed too long, the circulation being weak, the fluid .' settle in the lower 
and back part of the lung, hypostatic pneumonia resulting. When once 
set up, it is fatal. 

9. Paraly>;is may occur under at lea~t two conditions. Crutch 
paralysi !'. , bec~\l1l'e of the pre~~ure of the crutch,or the nene may become 
invohed in thp. cl111u:>: where the nerve ig in relation with the bone, as 
the mu~euln-spiral in the' upper arm. 

10. Ruppuration mny occur, whe]'e' the circulation i:, cut ofl', or 
arrested to a cl'rLlin pnI'tion of the ti~sucs at the' sitr of fracture, or 
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it may occur because of infection. This will interfere with the forma
tion of the callus. 

rrhe combating of these conditions of fracture can best be 
accomplished by ,1 ~trid watch of the case and by relieving the condi
tions, as they arise, by approved methous. An old person should 
be propped up in beu, pre::;tiure ~hould be kept from pressure-sores, and 
"he bandage must he properly applied. If an injury to the other 
structures, r::uch as 1 he artery, nerve, or extravasation of blood, 
it may demand amputat.ion. Buppuration can ue prevented by 
aseptic treatment. Infections lIlay be prevented, and if they arise, 
ShOllld ut once he comhatecl by appropnate method.~. Shock, delirium, 
and the retention of urine, tihoulil he relieved by proper manipulation. 
If the shock is from loss of ulood, the patient's health should be restored 
by appropriate treatment. 

Epiphyseal Fracture.-Forcible rrtno\'al of the epiphysis from the 
diaphysis, consists of a fr;;.cture through the film of cartilage which 
unites them. Obviow;ly 1 his fracture occurs before the age of twenty 
or twenty-one. The signs of the fracture nre not so pronounced as .those 
of ordinary fradure. Cl'rpiLtIS i<; Jiloist, and being . 0 ncar the joint, 
it may he difficult to ohtain. Inasmuch as the hone grows long from 
the epiphy:seal cartilage, pr>rmanent shortening will result, because of 
th18 injury. It is (,asy cnollgh to get union, hut the patient should be 
nLnde to umlcrstanrl that deformity will result. The treatment is the 
sanJe as in otlJer kilHls of fractur,'S. 

Compound Fracture. 

Compound fractnrcs arc those which are attended by a wound of 
the soft pari::; which lead to ihe site of fracture. 

How Produced.-l. By tbe fracturing Jorce. '1'he fracturing force 
may, in ad(lition to 1)reak ing Ow hone, destroy the KoH-parts uown to 
thr site of the fractme. '1'his wound. produced hy the lracturin~ lorce, 
may he incised, rontll~ed, larente(l, or punctured, as the case may be, 
therefore a hullet might produce fl compound fracture, being made com
pOllnd by the fracturing agent. 

2. Muscular artion of 111(' patient. Sometimes in the effort of the 
patient to move about or perform Rom(, physical act, the sharp end of 
one of the fragments may he forrell through the skin. 

3. Later, fractllTes may herOlne compound hy sloughing of the soft
parts down to the site of fracture. rrhis is unmmal. 

Dangers in Compound Fractures.-(l) Hemorrhage, (2) shock, and 
(3) sepsis. 

Hemorrhage may he arrcstecl by ligation of the ends of the artery 
or by proper dressing. 'rhe shock may be relieved by appropriate 
means. Sepsis may be guarded against hy means of cleanliness. 

Union in Componnd Fracturc.-Union in compound fracturp, takes 
place in the same manner as in simple fracture, hllt is longer delayed, 
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and accompanied by the formation of more callus. This callus some
times involves the soft parts to a considerable extent. 

The t1'eatment of compound fmctu1'e consists in the following: 
1. The wound should be rendered aseptic. AU foreign bodies "hould 

be removed, loose fragments of bone, if detached, should be removed. 
2. The fnlCture should be set and the wound dressed with euitable 

antiseptic dressings. Splints should be applied which must maintain 
immobility and at the same time allow the wound to be free from pres
sure, and so it can be readily exposed. 

3. The wound should be treated, from day to day, in an anhseptic 
manner, to prevent sepsis and other complications. 

Indications for Amputation.-One of the most troublesome questions 
arising from compound fractures, or even from a bad simple 
fracture, is whether or not the member can be saved. The older sur
geons held that the following conditions demanded amputatio!l: 

1. Extensive injury to the soft-parts. 
2. Where there is great comminution of bone. 
3. Where there is involvement of a large joint. 
4. Rupture of the main artery of the limb. 
5. Old Age. Tn case the patient is very old, and his strength believed 

not sufficient to heal the fracture, the member might be amputated with 
advantage. The procedure adopted by the surgeon, in any ca::;'e, will be 
that which, in his judgment, is best. Where he is doubt about what 
should be done, a consultation should be held. The patient should be 
apprised of the condition, and under no circumstances should amputa
tion be performed without the com;ent of the patient or his next friend. 
If the patient is unconsciolls, it. is the duty of the physician to do that 
which he believes best. With modern aseptic and antiseptic methods, 
wounds of the S0ft parts should be rendered aseptic and, if the circula
tion to the part below is not too seriously interfered with, gangrene may 
be avoided. Should the case be doubtful, it should be put in suitable 
dressing and closely watched. Should evidence of gangrene appear, 
amputation mnst be performed at once. Every attempt must be made 
to save the member, but the patient's life must not be sacrificed in so 
doing. 

SPECIAL FRACTURES. 

Fractures of the Nasal Bones. 

Fracture of the nasal bone is produced by direct violence. The in
jury is severe. The line of fl'<1cture is usually transverse, but may 
be longitudinal and comminuted, also may be complicated by emphy
sema of the tissues. The fracture may extend into the cribriform plate 
of the ethmoid. The diagnosis is readily made by evidences of severe 
injury and crepitnt1. There is often considerable deformity. Union 
takes place fJuickly, and is, as a rule, good. 

Treatment.-Th e bones may be manipulated into position with the 
fingers externally, or by covered probe or director internally. If the 
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bones will not remain in position of themselves, a tampon, made by 
wrapping a ~ection of a liueu catheter with gauze, may be introduced. 
rrhis will assi~t in holding the fragments in position until the soft callus 
is formed, which will be ill fi\ e or six days. Should the treatment not be 
succe ful in maintaining the bones in proper position, a Ma on's pin 
may be med. Should the fracture he compound, the wound mu t Le 
treated as an ordinary \\"ounu by anti eptic methods. 

Fracture of the Lachrymal Bone. 

Fractures of the lachrymal bones arc produced by direct violence and 
attendeu by flevere injury of the soH-parts. 'r he chief trouble is, that 
thr fracture may result in obstruction of t he nasal duct, and in t reat
ment, this should be looked after. 

Fracture of the Superior Maxillary Bone. 

The superior maxilla is rarely fractured. 'l'l1C break is the re'sult of 
direct violence. The diagnosis is readily made by mobility and crepitus. 
Deformity, the result of this fracture, is usually very great and is exag
gerated upon the production of callus. The fracture through t he 
alYeolar process will result in inll.hi lity to chew. This fracture may be 
produced in extracting teeth. l~racture of the nasal proces may inter
fere with the nasal duct. If the antrum is fractured, emphysema 
of the soft-parts may occur, or it may re. ult in considerable depression 
in the cheek. The infra-orbital n('l'\'e may be involved, frequently caus
ing great pail!. To manipulate the hone into position, put. a finger of 
one hand in the mouth and appl:" the other hand externally, when the 
fl'ngments ma.v be approximate(l . Where the malar bone is driven into 
the antrum, the antrum shoulll he orened and the hone lifted out. 
LooRe teeth -hould be extracted. 1£ the frncture is compound, the wound 
should he kept asertic. The 11I0uth should be frequently washed to keep 
it clean ancl 1he patient snpportecl hy liquid diet. Where the teeth are 
irregular and out of line, they should be put in regular position and held 
together by thongs. 

Fracture of the Malar Bone. 

The malar bone is rarely fractured. Where fracture occurs it is 
the re ult of direct violence. If the bones are in abnormal position, 
they !'hould he put immediately in correct position. If chewing exag
gerate the drformity the fragmrnts should be wired. Fractures of the 
zygomatic arch may be similarly treate<.l. 

Fractures of the Inferior Maxillary Bone. 

Fracture of the lower jaw usually occurs at, or near, the symphysis, 
but may OCC11T anywhere on the hody or ramus. The coronoid process 
may he hroken off or the line of fracture may extencl through the neck. 
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The fracture iR very liable to be compound in the mouth. The fracture 
may be bilateral. The cause of the fracture is usually direct violence. 

Diagnosis.-Laceration of the gums, blood-stained saliva, and the 
irregular line 01 the teeth, together wiLh pain and crepitus, will be suill-

FIG. 45. cient upon which to 

Illustrating the locations 01 fractures of the inferior 
maxilla . 

and the musr.les of mastication. 

base the diagnosis. 
Where the fradure i 
through the neck or 
the coronoid process, 
the , igns are more 0 b
scm'e. When the frac
ture occurs far back, 
the anterior frag
ment is pulled down, 
while the posterior 
fragment is pulled 
up and may override 
the anterior. This is 
caused by the oppos
ing action of the 
supra-hyoid 11m cles 

Treatment.-A splint of gutta-percha, leather or perforated tin is 
made to fit over the chin. A Barton's bandage is then applied which 
holds the jaws together. The patient hould be instructed to avoid talk
ing and chewing. 'rhe diet should be liqlliu and should be passed be
tween the teeth or the gap beyond the last molar. Where the fracture is 
compound within the mouth, suppuration 
may occur. It is necessary to exercise the 
strictest cleanliness; after taking food, the 
mouth should be rinsed with an anti eptie 
lotion-a saturated solution of boric acid or 
Listerine. Union will take place in four or 
five weeks. Where there is much displacement 
and the patient is unruly, the fragments may 
be held in appo ition by means of thongs 
passed between the teeth. Where this method 
fails, wiring of the fragments may be advised. 
Where the suppurative process is active, the 
site of fracture should be cleansed and main-

FIG. 46. 

tained aseptic until the inflammation sub- Barton'S bandage applied 
in frac lure of the inferior 

siues, when apposition of the fragment,; can maxilla. 

be secured. 
Fracture of the Hyoid Bone. 

Fracture of the hyoid bone i~ rare and is produced by compression of 
the throat. The fragments are pulled apart by the supra-and infra-
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hyoid muscle~. The bones may be manipulated inlo position, i'nd the 
neck strapped with aohesi\'e pl~:;:ter tv keep the bone::; in aPP08ition, 
while the person Ehoulcl a\'oid talking or u8ing the throat as much as 
possible. 

Fracture of the Ribs. 
Fractures of the ribs are fairly common. They arise in two di!ferent 

ways, by direct violence, as a blow upon them, or by compression of the 
chC'st. The fiith to the eighth ribs are tho 'e usually injured. There 
may be contusion and laceration of the viscera, caused by dril'ing the 
sharp end of the fracturec1 bone into the unJerlying structures. '1'he 
fracture may he compounc1 from within. 

Signs.-The signs are eyident. There is localized pain, which 
is stabbing in character, and is increased on effort at breathing or 
coughing. If there is much c1is
placement of the fragments, 
there will be considerable local 
extrava8ation of blooc1 and 
s"·cl1inO'. Cr<;pitus may be ob
tained. Emphysema of the tis
suc!' is an indication of perfora
tion of the lung. If the patient 
is fleshy, thc diagn0 is rna}' be 
difficult. Emphyp,ema of the 
tis!'ue over the thorax without 
external wound. i::; evidence of 
fraeture. 

FIG. 47. 

{ 
j 

Treatment.-The treatment 
of fractured l'ihp, is to strap the 
side with adhef'ive plaster. The 
strips of pIa tC'r sh0uld be two 
inches wide and extend from the 
spine to the middle of the ster
num, around the portion of the 
rib broken. The rihs above anrl 
below shoulc1 he immobilized, ilO 

th t I t · h I Method strapping side with adhesive plaster a severa s nps, eac over ap- in fracture of the ribs. 

ping the other, are necessar~'. 

The strips mu t be applied at the end of a forced. expiration. A figure
of-S bandage may then be applied over the plaster. When the lower ribs 
are broken, tight bandages around the chest are, a a rule, contra-indi
cated; troublesome hiccough may re ult. Union takes place within two 
or three wC'eks. 'rhe mohility hetween the ends of the floating ribs is 
so great that only fibrous union is obtained. 

Fracture of the Costal Cartilages. 

The co. tn I cartilages are liable to fracture. The treatment is the 
same as in fracture of the ribs. 
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Fracture of the Sternum. 

Fracture of the sternum is produced by direct \·iolcnce. The linr of 
f racture is usually transverse. The fragments generally remain in ~itu. 

Where there i diplaeement of the frag
ments, great dy~pnea may result. FIG. 48 . 

Treatment.-'l'he patient should be 
kept in bed with a mall pillow between 
the shoulders and the che ' t strapped, as 
in case of fracture of the ribs. 

Fractures of the Clavicle. 

The clavicle is one of the most fre
quently fractured bones. The only other 
bone 0 olten fractured is the radius. 
The clavicle is broken by direct and in
direct violence, by blows directly upon 
the clavicle, and by falls upon the shoul
der or arm. The injury is common in 
children and the fracture may be !!reen
stick. 'The bone may be broken in three 
different locations, at the 5tornal cx
tremity (lea~t oHen), in the middl~ third 
(most often) and in the outer third. 

Fracture of the s ternum. Sternal End.- This fracture is rare, 
u ually transverse, and the displacement light. 

Middle One-third .-Thi~ i· the common t:iite for fractures of this 
bone. The line of fradure is 
usually oblique. The deform
ity is characteristic, the 
shoulder falls downward and 
inward, due to t.he weight of 
the arm and the action of the 
chest muscles. The outer ex
tremity of the inner fragment 
projects prominently against 
the ,kin and appears to be 
drawn up, hllt is not. It is 
held in po, ition hy thr sternO-
mastoid muscle, and by the 
rhomhoid ligament. The fall
ing of the .. houl(1er . tretchc,; 
the skin over the sharp 

FIG. 49. 

outer end of the inner frag- Fracture of the clavicle, showiug how defermity 

ment. The hra(1 is incli ned takes place. 

to (hr nfTeded f;iile and t.he arm is uscle. There ~ is a history 
of a fall. 
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Outer One-third.-Thi" fracture i ' produced by direct violence, falls 
upon the "holllder, or a blo\\' upon the aeromion. The deformity i not 
great, the clavicle being held in relation with the capula by mean' of 
the coraco-chwicular ligament. 

Signs of Fracture of the Clavicle.-The deformity i charactpri tic. 
Pain, crepitu", deformity, e\ idence of injury, and hi tory of ac('ident. 

Treatment.-Fracture of the clavicle is be ' t trealed by one of the 
following met.bo(1:,.: 

1. "\ po"terior n~nre-of-8 bandage . eHes the purpose of drawing the 
shoulder" hack\mrd. and a ling will su~tain the weight of the arm. Suf
n('i<.'nt padding ,..hould be put in the axilla 0 a to pre-vent the arm from 
fal:ing again~t the rhe~t. Yelpeau'. "bandage, a far a appearance is 
concrrnecl. TIlpkei:i an excellent dres ing, but it is believed that it exag
geratei:i the deformity. 

FIG. 50. 

Sayre's Dressing. Method of ap
plying the first strip of adhesive 
plaster, which extends around the 
body. 

FIG. 51. 

Sayre's Dressing. Method of ap
plying the second strip of adhesive 
plaster, which extends over the 
shoulder and under the elbow. 

2. Sayre's dres.;ing is -very succe ful, especially in children. as it 
seITe~ the purpo"e of holding the ann immovable. Two trip of ad
hesive pla,..ter, 1\vo to four inche wide, are nece,..,..ary. A uitable pad 
should he placed in the axilla. _\ trip of adheiye pla:;ter of >-ufficient 
length i,.. fa::-tened around the arm at the in ertion of the deltoid. It is 
then carried entirely around the body, and fai:itened on the back. An
other _ trip i,.. stnrtNl on the scapula of the sound side, passed across the 
bark,down the hack of the arm, o,er the elbow, and up o-ver the <;houlder 
of the nund ~icle. \Yhere the pla:,t.er passe;; over the elbow a slit hould 
be made to prevent pressure on the olecranon. Thi- second pIa ter 
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should be drawn sufficiently tight to raise up the arm. The hand 
should be placed "lcross the ehest on the shoulder of the sound Gide, so 
that the plaster extends along up the forearm and over the han,l. In 
children this f.'erye~ the purpose of maintaining immobility of the en-

tire arm. 
3. Moore's dressing consists of a 

FIG. 52. 

Moore's dressing tor fracture of the clavicle. 
The arm is carried in a sling. 

figure-of-8 bandage around the 
el how, and over the arm and 
shoul(ler, to the shoulder of 
the opposite sic1e. 

4. Where even the slight
est deformity is nnc1e:sirable, 
the patient should lie on a 
smooth heel, with a small pad 
between the scapulae, )"or at 
least three weeks. A small 
sanc1-hag can be plac()(l over 
the shoulder and the arm may 
be strapped to the side, the 
patient being cautioned to 
uyoid all unnecessary motion. 
A considerable callus is the 
rule in these fractures. When 
the fracture is properly at
tended to, a good result can 
be obtained. In fractures 
where there is violent injury, 
the outer fragment may be 
driven downward until it per

forates the apex of the lung. 
complicate the condition. 

Emphysema of the tissues will follow and 

Fractures of the Scapula. 

The scapula may be fractured in the following locations: 

1. Acromion 'process. 
2. Coracoid process. 

4. Neck 
5. Glenoid cavity. 

3. Body. 

The acrominll process may be broken by direct violence. The arm 
and hand are helpless and there is evidence of local injury. The bone 
is subcutaneous, anc1 if seen early, there will be no difficulty in nuking 
out the condition. Treat7ltent.-It may he strapped in position and the 
arm carried in a sling. 

The coracoid prncess is rarely broken and then only from direct vio
lence. There is little llisplacement. The arm hould be rai ed and put 
in a sling and the fragment of bone drawn up as far as possible . 

. The body of the ~capulil is rarely hroken and then only from direct 
,·iolcnce. The fracture may be 10ngitllrtinal or transverse. It is a re
sult of injury to the spine of the scapula. The diagnosis can be made 
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hy obtaining crepit-us and preternatural mobility. The fragments I.wy 
be held together by strapping and by supporting the arm. 

Fracture of the ned: of the cupula is produced by great \'io!ence 
to ille shoulder. It may occur in tll'O locations, through the neck, or 
through the I>uprascapu-
lar notel1 uar-k of the FIG. 53. 
coracoid proccss. The 
(leformiiy rc ulting re
scmhle~ a di ' location of 
the hUJI1l'rll>\ rlownward. 
'1'hr"c conditions are 
reol d i I Y d ill'erel1 tiu teo, 
"ince when tl](~ :-houlder 
is llll~he(l up, It:-i the arm 
i" liftell, erepitu i ' ob
taillt,(l. On allowing the 
arlll to hallg by the side, 
+he deformi ty returns. 
The arm should be 
haJl(lagl'd to the SIde 
awl k<'])( immovable. 

Fradure d ill(' (Ilen
(J ill fa l'if!J is extremely 
rare. The prognosis of 
thc injury is good. It 
shoul(1 he tl'('a te(1 11" a Fracture through the glenoid cavity of the scapula. 

fractuJ'(' 0 r the ne('k of 
tho scapu la. 

Fractures of the Humerus. 

The~e arc divided into:-

1. Fractures of the np])rr extremity. 
2. Fractures of the shaft. 
3. Fractures of the lower extreillity. 

FractllJ'('~ of th(' upper extremity arll:-

,\. Fracture,; of tbe anatomical neck (IntraC'apsular) 
13. Fracture ' of tile surgical neck (Extracapsular) 
C. Fracture of the greater tuberosity. 
U. Fraeture of the epiphysL. 

Fractures of the anatomical ncck are:-

n. Non-impacted. 
b Impacted. 

r\ non-impacted iracturf' of the anntomical neck is extremely rare, 
but is more frequcnt than the impactec1 form. The line of fractme is 
partly within and partly without the capsule of t,he joint. The signs 
of the fracture ar" obscure. and consist of pain, swelling, loss of func
tion, deformity (lo::,s of rotundity of shoulder), crepitus, and absence 
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of the signs of dislocation and other injury. The fracture 
occurs in old people. The prognosis is not very good, inasmuch as only 
fibrous union may be obtained; furthermore, the upper fragment 
IDay become turneci in its position so that the fractured ends of the 
bone can not be brought into position. Perhaps this can only be made 
out by an x-ray examination. Should such a condition occur, an opera
tion will be necessary to remove the upper fragment. Where there is 
not much displacement of the fragments, and the patient has good ~en
eral health, thc prognosis is fairly p:ood. 

In impacted fracture of the neck of the humerus, the head is driven 
into the lower fragment. The 
cause is fronl dirf'ct violence. The FIG. 65. 

signs are evcn 1110re obscure than 
in the non-impart ed variety of frac
ture. There is shortening, which is 
determined hy measuring from the 
acromion process to the external 
condyle, and a slight prominence of 
the acromion prOrei>f;. 'l'here is loss 

FIG. 64. 

Impacted fracture of the 
anatomical neck of the 
humerus . 

Fracture of the surgical neck of the 
humerus. S, scapula; D, deltoid ; P. 
r..-I., pectoralis major; L. D., latissimus 
dorsi. 

of rotundity of the :-boulder, and later the head of the bone can not 
be felt in an abnormal po::;ition, and there i" no crepitus. There is 
ahsence of the igns of dislocation. The sign of this fracture are 
chiefly negative. 

Treatment.-A shoulder-cap, e~tending down as far as the insertion 
of the deltoi(l, ;;hoult1 he made of a starch-paste dressing, leat}.er, or 
gutta-percha. The axilla should be well padded and the shoulder en
v('loped in cotton, and a figure-of- banda~e applied from the fingers 
up, to preyent edema. Obstruction to the circulation is prodllred by 
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the callus compressing the deep reins in the axilla. Manipulation of 
the soft-parts should be begun early, \\'ithin ten days, and kept up reg
ularly, in order to preyent a stiff joint. 

Fracture of the Surgical Neck.- This fracture may be impacted or 
non-impacted, but the impacted form i extremely rare, and when it 
occur, the 10"'er fragment is drivcn into the upper one. The non
impacted form, which is the most common, is caused by direct violence. 

Displacement.- The upper fragment is rotated out by the muscles 
which are attached to the greater tuberosity, while the deltoid, biceps, 
and triceps, together with the pectoral muscle, draw the lower frag
ment upward and forward, so that the roughened end of the lower 
fragment makes n. prominencc against the anterior fold of the aJ>:illa. 
The arm is helpless and is supported by the hand of the oppo ite side. 

Signs.- There is marked pain, swelling, anti some shortening. The 
roughcncd upper end of the lower fragment makes a prominence against 
the anterior fold or the axilla. Preternatural mobility is yery evident 
as the operator grasp. the head of the humerus. The arm may be rotated 
while the upper fragment remain stationary. There is increased 
mobilit~r upon manipulation by the surgeon, also loss of function. 
Upon extension 01 the ann and approximation of the fragments, crepi
tus is 0 btaincd. 

Union.-fn fracture of the surgical neck, union is bony, and the 
result gooel. The only complication ari ing may be paralysis of the 
deltoid, hecHme of the involyement of the circumflex nene in the cal
lu;;. ,Yh err fracture is not attended by other injury, a good result 
can be (lS ured. 

Treatment.- The treatment consist in reducing the fracture by 
extension and countt'r-extension. A firm pad , hould then be placed in the 
axilla. _\ shouldcr-cap. covering the outer, anterior, and po terior sur
faces of the shoulder and upper arm, extending down below the inser
tion of the deltoid, should be applied. Previous to the application of 
the shoulder-cap, a moderate film of surgeon's cotton may be placed 
over the shoulder. A figure-of-8 bandage should be applied from the 
hand up and carried entirely over the shoulder. The arm is put in a 
sling, and ill a muscular person a one or t,,-o pound weight is hung on 
the elbow to overcome muscular contraction. This is unnece sary in 
weak people. 

Fracture of the Greater Tuberosity is rare, and is the result of direct 
,iolence. There i~ evidence of great local ininry; sometimes the hone 
m?y be split. 

Treatment.- Thc treatment must be modified according to the re
quirements of the condition. If the tuberosity is drawn away from the 
bone, it should be bronght back and held therp by adhesive strips. The 
arm should be bandaged from the hand up and carried in a sling. 

Epiphyseal Fracture of the upper extremit~, of the humerus is rare. 
It happcn~ before the age of twenty and rescmbles a fracture of the sur-
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gical neck. The upper fragmcnt carrieti with it the greater tuberosity. 
The s'igns of the fracturc are the same as the :>igns of fracture of the 
surgical neck, with the exception that crepitus is moist, and the projec
tionmadeagainst the anterior fold of the axilla is from a smooth, rather 
than a roughened, E:nd of the boue. The treatment is the same as treat-
mE'nt of the surgical neck. 

Fractures of the Shaft.-The shalt of the humerus is broken by di
rect violence, while, in some rare cases, it may be by indirect vi01ence. 
In case of softening o.f the bone, muscular contraction has been said to 
produce the fracture. The displacement of the fragments will depend 
upon the location of the fracture. Where the line of fracture 
IS above the insertion of the deltoid, the upper fragment 

is rotated outward by 
FIG. 56. means of the .. nuscles 

attached to the greater 
tuberosity, while the 
deltoid, bicep , and tri
ceps, pull the lower 
fragment upward and 
lift it outward. 'rhe up
per fragment is drawn 
in ward towards the 
chest by the muscles at
tached to the bicipital 
ridges. Where the frac
ture occurs below the 
insertion of 1 he deltoid, 
the upper fragment is 
drawn outward and for
ward by the acti0l1 of 
the pectoralis major 
and deltoid, ann short
ening is produced by the 
biceps and triceps. 

Signs.-The signs of 
)blique fracture of tbe lower extremity of tbe sbaft of the tl f 

bumerus, sbowing tbe displacement of tbe fragments. 1e racture are very ev-
ident and may be enum-

eratec1 as pain, s\yelling, preternatural mobility, crepitus, deformity, 
and loss of function. 

Union.-Good union may be obtained in treatment of fracture of 
the shaft of the humerus, but it must be uome in mind that non-union 
more often happens in this .fracture than in any other. The chief 
re[;son seems to be that the .frusll1ents are not maintained immovable 
and in apposition. Complications may arise which consist of paralysis 
of the extelH;or mmC'lcs lJecause of the involvement of the musculo-
spiral nene in the callus. 
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Treatment.-The treatment of fracture of the shaft of the humerus 
i,. ,._11 ]I l, but "hah'H'r method i" ll,.eu, it shoulJ be attcnueJ to thor
ouS-hly. TIll' ,plin t,. u~ed are the following: 

1. A po,.tcl'ior trough, which j" perhaps the he~t splint to uc;e, 15 

ma.le of perforated metal. or of pasteboard and :,-tarch-pa"te, Lnd ex
tends from the _houlder to the hand. It should be well padded, so a 

FIG. 57. 

Tran \·~r"e fracture of tre humerus, ~how. 
in~ httl~ displac~m~nt of the fragment' . 

A. Tr:\n',er.e. 
B. T- or Y-,.haped. 
C. lnternal condyle. 

to make a nice bed for the arm. 
2. An internal angular splint, 

which should extend from the "houl
der to beyond the wrist, so a; to im
mobtlize the hand. Thl,. may he re
inforced hy three simple ,.plinh, one 
on tllC front of the arm, one ,,11 the 
outer ,ide, and one on the p0sterior 
surface. These ::;hould extend from 
the axilla to the elba",. The arm 
should be well em'eloped in cot
ton and the splints, which are made 
of hea"y pa -teboard or thin hoards, 
are then applied. A figure-of-8 
bandage should be applied from the 
hand entirely over the arm 'lnd en
yeloping the shoulder. The splint 
should maintain extension and 
counter-extension. Thr dressing 
de\'i~ecl by Dr .• 'l.. T. • till is the 
mo,;t suitable dre,.;,.,ing after the 
preparation hac; dried. Exten,.ion 
and counter-extension may be marIe 
aft(>r twenty-foUl' hour and the 
bandage readjusted. 

3. A plaster-of-Paris dre~~ing is 
achocaterl hy !'ome phy,-ician" but 
it it> not ::;atisfactory. 

Fractures of the Lower Extrem
ity of the humerus COn,.bt of the 
following: 

D. External condvle. 
E. Epiphy~eal. . 

A transverse fracture flf the lo"-er extremity of the humerus may 
occur in two location~, anI' abo':e the condyle.' and thl' other below. 
Tr:ms,er"e fracture below the condyle'-. takinf! flit a portion I)f the lo\\-er 
epiphysi". i,. an extremely rare condition. Tran,.\,er,e fracture above 
thl' condyle,.; j,. the common fractllre. 
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Cause.-Direct violence, as falls on the elbow. 
Displacement of Fragments.-The triceps, acting upon the olecranon, 

draws the forearm backward; the biceps, brachialis anticus, triceps, and 
other muscles, draw the forearm upward, while the lower end of the 
upper fragment is carrieu forward and makes a prominence above the 
crease at the bend of the elbow. 

Signs.-Deformity in this fracture resembles the deformity in dis
locations of both Lones or the forearm backward. A diagnosis can be 
made by careful examination. In fracture, the relation of the condyles 
anci the olecranon is unchanged, whereas in di locations, the relation of 
these bony p0ints is changed. In case of fracture, upon reduction of the 
deformity, crepitlls is oLtained, while in dislocations, no crepitus is ob
tained. In case of fracture, the deformity will return after reduchon; 

FIG. 68. 

Fracture of the outer con
dyle of the humerus. 

FIG. 69. 

Fracture of the internal con
dyle of the humerus. 

in dislocations the c1efoflnity will not return. In fracture there is short
ening, the distance from the external condyle to the acromion process 
is shorter on theinjured side, while in di::location, there is no short.ening. 
In fracture, the lower end of the upper fragment makes a prominence 
above the crca e at the bend of the elbow, while in dislocation, the 
prominence ic:; below the crease at the end of the elbow. 

In T-shaped fracture there is not only a transYerse fracture, but the 
line of fracture extends into the joint. The igns are similar to those 
of tran verse fractlue, with the exception that upon motion of the con
dyles of the humerns, crepitus is obtained. Where the case is seen early, 
crepitus may be ohtained by compressing the condyles. Where great 
fluid effusion has taken place in the joint, this sign may be absent. 

Fracture of the condyles is the result of direct violence. 'rhe line 
of fracture may, or may not, invade the joint. In case the internal 
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condyle is fractureel, the fragment i drawn downward by the pronator 
radii tere ' and tIlt' rlcxor mu~clc ' of the arm, whereas in fracture of the 
external condyle, it is drawn downward underneath the fibres of the 
:-upinH tor longus. The loose fragment is readily manipulated, and when 
dnl\\"n into position, crepitus can be ohtained. 

Epiphyseal fracture is the same as transverse fracture, with the ex
ception that moist crepitus is obtained. The fracture occurs in young 
persons. 

Diagnosis.-The diagnosis in all ther,e fractures is difficult; further
1110re, great swelling is the rulc. 'rhe best 
i" not :seen early, and before the 
~welJin()" i8 intense, is to place the 
arm on a pillow", keep it in an im-
mon1 bll' pO:;ltion, and apply cold to 
comhat. the \,elling, atter which, a 
correct lliagnosis can be maJe. Fur
thermore, the bones may be manip-
ulated in the in'oper position and a 
permanent dresslllg hetter applied. 
Where the diagnosis is uncertain, 
an x-ray examination should be 
made, if possible. It is of the great
e~t importance to correctly deter
mine thr> condition. The prognm;is 
. hOllltl he guarded. FractureI' e'(
tending into the elbow-joint are al
way" :,-erious, and it is difficult to 
obtain good union without deform
ity. or without interference in some 
of the functions. 

treatment, where the case 

FIG. 60. 

Method of dreSSing the arm tn acute 
flexion for"T·fractures or for fracture of the 
internal and external condyles of the hu
merus. 

Union.-Cnion takes place with 
more or le:;'3 (leformity. In epi
phy-e,11 i'ra tUl'(~8. or fracture within the capsule of the joint, the union 
j" [ibro11, . Tn trans,erse hacture_, and in fracture::; of the condyles, 
the union i" bony. 

Treatment.-..:\.. before mentioned, ,,·here there is much swelling, the 
arm ,;hould he placed upon a rubber cu~hion and cold applied. 
:Yhen the " welling has h"en reduced sufficiently, the cliagno:ii may be 
m~de. :ll1d :t . uitable dres,;ing applied. .1 pOtoterior trough, or 
:m external ,-,r internal angular "plint, lllay be applied. The internal 
~Jlgular . plint i preferable in all cn~e;::, \,ith the exception of fractures 
(If the intern~ll conf!yle. 11anipulation ",hould be mad.:! early in all cases, 
with thc exception of transrer:>c fracture, where the line of fracture does 
not inn1Cle the joint. In all case,:; "here the fracture im·ades the ;oint, 
rn::nipnlatio'1 "hould be hegun .It the end of the first week. In case 
it .10e" not in,ade the joint, it may be delayed unb! the end of 
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the second week. 'r he success in t he treatment of these f ractures will 
depend upon i he proper management of the ca:,e. 

Fractures of the Forearm-Both Bones. 
Fracture of both hones of the forearm is the result of direct 

violence, when both bones are broken at the same level. Where 
the bones are not hroken at the same le\'el, it is the result of in
direct violence, the bone breaking at the weake t point. In the latter 
condition, the radius brraks in the upper one-third, while the ulna 
breaks in the lower one-third. 

Displacement.- The upper fragment of the radius i" drawn toward 
t he upper fragment of the ulna by 
the pronator radii teres, while the 
lower fragment of the ulna i 
drawll toward the lO\\'er fragment 
of the radius by the pronator quad
rat,us, and in thi " manner the in
tero seous space is more or les ob
literated. 

FIG . Gl. 

Signs.- Deformity, crepitus, 
history of accident, pain, swelling, 
preternatural mobility, etc. The 
signs are ,ery evident. 

Treatment.-Flex the elbow to 
a right angle anu place the forearm 
miu\my between pronation an(l 
supination. In this position, the 
thumb is directed upward. A 
well-padded internal and exter
nal splint should he applietl. 
T he internal splint "honld e\
tend from the axilla to the tips 

Posterior trough, suitable for fractures of of t l1e fingers, while the external 
tbe humerus and both bones of tbe forearm . 

splint need only extend from the 
elbow tl) beyond the \rri"t. Both oplinb should be hroader than the fore
arm, so th~t the handage may not compress the hone~ towards each 
other. thu Ie" cning the intero~5couS RpaCE'. -;\[anipulation of th" hanu, 
finp:ers. an(1 llIu"clp" of the forcarm ::,hOllld hc hegun wilhin 1\1"0 ",ech;. 
If eithcr the clho\\'-joint or \\Ti t joint i il1\'ol\'ed, manipulation 
should he l)('.~un r<1rlie1'. Pronatlon :mcl :;upination llln~ be lost if thi~ 
manipulation i,., not hegun early. and kept up re~1l1arly. The patlC'nt 
!'houhl be f;rcn within b\enh-follr hOllr,.; nfter the arcitient, bCl'au::.e or 
the )iahility to t'on:-;triction 'of the return circulation hy the hanc1nge. 
Uere. agnil;. th(' clre~~ing a(hi,.,cd hy Dr. , till will he fou'ud to he of the 
gl'l'at(':;t :1(lYantnge. The fracture mn~' he green-~tick. in a child. 

Fractures of the Radius.-Fl"1dure~ of thc rntlill~ ar~ of the (1) nrck. 
to!) "hafl. nnd (;")) 10\\'C1' c\:tremity. 
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Fracture of the /lcel..· of the radius i~ the result of direct, or indired, 
yiolence. The dwgno~i:; i~ bomctillles dilricult. 'l'he ~igns are crepitus, 
obtained by extension and manipulation; preternatural mo bili iY, ob
taiIH'd by ~ra~ping the head oj' the bone and pronating and i:iupinating 
the arm. The head does not more. OCC1~ionally, in young per"on~, the 
upper epiphysis may be ,eparated. This condition it> dilticult to dia~

no~e. It gi\'e moi.,t crepitus, and e\'idenl!e of a fO}'eign body in the 
joint. 

Treatment.- The treatment of fracture of the ned: of the radius 
comi"ts in flexing the arm at right angle, to relax the bicep, \I'hen a 
po~terior angular trough, or internal angular 8plint, may be used. ::\Iild 
1ll,ll1ipulation should be begun at the end of the cecond week. 

The shaft of the radiub is broken by direct, or indirect, violence, 

FIG. 62. 
,mc·h as hlo\\'5 upon the arm, or 
falb upon the paJ m. Displace
mc·nt of the fragments "urie , 
<lcpending upon ,\'hether 
thE' fracture i~ abore or below 
the insertion of the pronator 
radii teres. Should it be above, 
thE' upper fragment will be 
flewd and supinated, ",hile 
the lower fragment will be Fracture of the lower extremity of the shaft of the 

,. radius showing deformity. 

pronated and dra\rn towanls 
the ulna. When the fracture i below the insertion of the pronator 
radii teres, the uppE'r fragment is flexed and dra\rn il1\\"<1rd. while the 
lower fragmf'nt i approximated to the ulna, 

Treatment.-The forearm hould be placed midway bet,,'een prona
tion and 8upination, and flexed ,1t right angles at the elbo\\' .. \ pOt'terior, 
or internal, angular splint may be used, \"ith sutl'icient intero"eous pad 
to pren>nt the approximation of the bones. The <-plint" ;,hould be C;.l r
ried from helow the wrist LO above the middle of the arm. ::\Ianipulation 
:-hould be begun at the end of the second week. 

FIG. 63. 
Fracture of the 

lou'er c.rtrelllily of the 
r a diu ~ I" called 
Colles 's f rae t u r e. 
'fhi" injury occur~ 

mo,t frequel'tly in 
elderly ,,'omCll , and 
is prodl.c-ecl 1'y falb 
upon the out,tl'etch
ed palm. while the 

Colles's fracture. showing di placement of the fragments. han'l i, cOlnpletely 
prona tC11 and ex

trJldN1. The fracture may he;111 inch from the wri"t-joint. hut i, 
u~ually Ie,:,.. The deformity i~ eharacteri6tic, ar.d i,. de'cribell a,. 
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"slher-fork, " became of the po::,ition or thc haml1'esembling a dinner 
fork. 

Displacement.-The lower fragment of the bone i carried backward 
and upward, because of the direction or the application of the violence. 

FIG , G.L OHen there iti some 
~ impaction of the 

fragment. This im
p '1 C t ion, together 
with the actil)ll of 
the extensor carpi 
radialis longior and 
b l' e \' i 0 r muscles, 
mJintain the de
for mit y. Because Silver -fork deformity in Colles's fracture. 

the maiu yiolellce i" directed Oll the ball of the thumb, the outer side 
of the lowcr fragment is displacerl more than the inner side. This 
cau~es n, prominene0 or the styloid process of the ulna, ,,-hieh ,rill ]Je 
fmmel in thi-; injury on a lo\\'er lerel than the styloid proc('Ks of 
the radius . The upper fragment is pronated and approximated to the 
ulna . These forces acting, likely produce the characteri",tic deformity. 

Signs.-'l'h r characteristic llrtormit:v is a prominence on the back 
of the wrist. while there is a corresponding depres,:ion on the front of 
the \lTist. The "tyloic1 process of the radiu" i on a higher keel than 
that of the u lna. In ca::;e the fracture is not impilcteel, there is crepitus. 
The hi::.tory of the accident and th(' age of the patient ma~' he con"ic1-
erecl. It may he ('onfoullllec1 with dislocation of the wri:"t, but this dis-
10C'Jtion is rare, c1l1d the (leformit~· different. '1'he styloid process of 
the l'a<liu::; i" on a lo\\'('r l('yel tha') that of the ulna. while there is no 
crepitus. If the deformity is reduced, it will not return. 

Treatment. - The treatment of Colles's fradure i". first, to set the 
fradurc, providing it i,; not im
pactcd. '\rhere there i,; impac- FIG. G5. 

tion, "'ithout much deformity; 0= = 
the member should he treated il~ 
that po;ition. There arc nUIll- _-----___ _ 
erous splint;; ",hi h arc of ex-
cellent scnice in the treatment 
of thi' fracture. The chief ob- 0 
jection to all of t.hem ceems to [ 
be that a ~tilr joint is liable to ~ 

rei'ult. Leyit-'s splint is, per- ii!lJ-~;~~~~~--~iiiiiiii~~~ 
haps, the mm:;t popular. A !iii 
~l)lint imilar to Le,-is's mn~' Deformi ty liab le to result ;n t h e tr eat ment o f 

Colles's fracture with a ~traigh t splint. 

he made of Dr. ~till\' (lrc.:;::;ing-. 
Bond's splint is an rxcelient dre",;:ing. Thi::: ;;plint hac; n pad which fit,.; 
01 t'l the 10\11'1' end oj' the upper fragment, and a dortial pad which fit. 
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over the lower fragment. IL tends to correct the dcformity. The fingers 
and thumb are allowed to be free. Pa sive motion should be begun in 
four or five days, and kept up 1mtil cured . 

Fracture of the Ulna. 

Fractures of the ulna consist of fractures of the: 
1. Olecranon. 3. Sbaft. 
2. Coronoid Process. 4. Styloid Process. 

Fractures of the olecranon :ue produced by 

FIG. 66. 

Fracture of the olecranon process, showing upper frag
ment pulled up by the triceps muscle. 

direct violence, as by 
falls upon the elbow, 
and by muscular con
traction, in conclitions 
of disea~e of thE' bone. 

]fature of the In
jury.-Usually there 
is considerable contu
sion of the ti sues 
over the olecranon, 
while the loosened 
fragment is drawn 
upward by the tendon 
of the triceps :md can 
be readily fel t be-

neath the skin, an inch or more abol'e the joint. The diagnosis is easy, 
inasmuch as it cannot he mistaken for any other injury. 

Union.-The uni()n i. sometimes fibroLl" but in young and middle
aged people, in good health, the nnion i" good. 

Treatment.-The arm is best treated in complete extension and by 
strnpping the olecranon in its normal po. ition hy means of udhesil'e 
strips. Some surgeons advise the u, e of a right-angl e splint and trap
ping the bone in positi0n. In cnse of non-union, the olecranon may be 
wired in position. The :lrm sho1llcl he kept in an extended position for 
three weeks, when slight flexion should be made. lIIanipulation should 
be instituted late. 

Fractures of the coronoid proress occur most frequently at the time 
of dislocation of the ulna. It is "aid that contraction of the Imlchialis 
anticus may proc1nce this fracture. The fracture is attended by con
siderable injury. "\Yhere it complicates a dislocation, a had 1'e uIt is 
liahle to follow. It is best treated in flexion, with an internal 'lngular 
splint. ]\[anipulation should be begun early, in order to prevent a 
stiff joint. 

Fractures of tlw shaft are c:msed by direct violence. The line of 
fracture may be transverse, 01' oblique. The upper fragment i" 
held in position while the lower fragment i approximated to 
the radius by the pronator radii teres. '1'he diagnosis is easy, inas-
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m'..lCh as the posterior border of the ulna is subcutaneous. A finger run 
along the posterior horder would clisco\'er an off et in the bone. Union 
is good. 

Treatment.-It is best treated in a manner similar to fractures of 
the shaft of the humeru,,;. A ~plin1, the length of the forearm and 
hand, slightly " 'i(l(' r than the forearm, applied to the inner side, will 
be sufficient. The splint should be well padded, a11(l held in position 
by a figure -of-8 bandage. 1£ extension and counter-extension arc kept 
up while the splint is applied, the bones will be held in apposition. 

Fractures of the Carpus. 

Fractures of the carpus are produced 1)), se\'ere, direct "i'olence, and 
very often the fradure i:; compound. 

The diaVllosi8 is read ily made by crepitus. The injury is 
more serious than i ino.icated Ht first glanc·e. Because of the limitc(l 
blood supply to the carpal bones, one of the fragments may die, unit 
suppuration and abscess result . ShoulJ this occur, it will produce 
ankylosis. 

Treatment.-Thc lone sh ould be manipulated into position, and 
held by a \\'cll pad,led anterior i::-plint, extending heyond t he middle of 
the fore·arm. 

Fractures of the Metacarpus. 

Fractme of the mei acarpal hOl1e~ is produced hy direct, , iolence. 
The signs arc eyioent, ano. consist of deformity and crepitus. 

Treatment.-The boneR may be reaLlily m:mipulated into po::,ition, 
wllile an anterior splint, extending iJeyono. the wrist, chould be applied. 
In fractures of both the carpu'5 and metacarpus, manipulation should 
be begun early, in order to preyent fibrous adhesions of tendons and the 
illl'olvement of the joints. 

Fractures of the Phalang·es. 

Fracture of one 01 the phalanges may takr place hecause of direct 
yio lence. 'l'he d iuy:nosis is eaf'y. It i~ best treated by a palmar :-;plint 
immobilizing the metaenrpo-phalangeal, as well a t.he phalangeal 
joints. The haud . bonld be ('arried in n "ling during the fir:,t two 
weeks. 

Fractures of the Pelvis. 

Fractures of the pehis are e)lllPed hy heayy, direct yiolence, snch a" 
the wheel of a loaded \\·.lgon paso,ing o\'er the hody, or hy falls from 
a consic1erahle distance. The nature of the injury depends upon the 
11!1( or fradmf'. If the line of fracture extends through the Cl'I"l (). 

the ilium, it may not in\'ohe any of the pelvic \'i~cera, but it may 
e:\tenc1 through the ramu;; or hod:\' of the puhe<; and ischium, thus :-;e]1-
arating the two sic1e~ of the pelyis. Ruch fractures of the true 
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pelvis are usuully attended by Ltcerations of the pelvic viscera, of the 
r ertum, vagina, urethra, and bladder. 

Signs.-The signs "ill "ar)" clepending upon the viscera inj ured. 
There is seyere contusion of the soft-parts. Crepitus IS ob
tained by pressing upon the ilia, or upon the pelvis antero-posteriorly. 
Blooely urine will indicate that the fracture extends into 1lhe bladder, 
or blood may be voided from the howel. A history of the accident may 
lead to a suspicion of fracture. If any of the viscera are involved, the 
prognosis of the fracture is gra\'c. Infection, ahscess formation, and 
n(\J1-llTIion, will bring ab0ut exhamtion and death. Where there is 
lacerution of the I"i<;('{!ra, the patient may be kept quiet with sand-bags 
at the ::,ide, and with proper care and attention, may recover. The 
acetabulum may be fractured because of blows upon the hip. This in
jury is rare, and the diagno ii" can he made by eliminating fractures 
anel dislocations or the hip, and hy the presence of pain and crepitus. 
In fractures of the pelvis, little dressing, beyond keeping the patient 
quiet, will be required. A flannel roller may be applied around the 
pelvis and the patient not allo\\'eu to move. 

Fractures of the Femur. 

Fractures of the femur arc diviclecl into:-
I. Fracture of the upper extremity. III. Fracture of the lower extremity. 

II. Fracture of the shaft. 

Fractures of the upper extrcmity are diyic1ed into:-
A. Intracapsular. C. Fractures of the greater tuberosity. 
B. Extracapsular. D. Epiphyseal. 

Intraeapsular fractures are <li\'ide<l into: 
1. Impacted. 2. ~on-Impacted. 
The non-impacted fracture is the most 

common. 
Cause.-The causes of non-impacted 

fracture of the neck of the femur nre: 
1. The fragile condition of th e hone. 
2. Fatty degeneration of the neck. 
3. Indirrct yiolcJlee. 
The fracture halJpens in old people, and 

is produced by slipping on cobhle-;.;tone. , 
etc. , or catching the toP. The limb is 
wrenched, and the neck or the Lone easily 
break<; off 

Nature of the Injury.-The fracture 
may be tran verse, or oLli1jue, and thc dis
placement will depend sOJoewhat upon the 
linr of fracture. In some CD es, the fracture 
is ",u hpcriosteal. In other ca. <?s, where the 
pcriostc1lm is torn, or lacemted, greater <lis
placement of the fragment takes place. 

FIG. 67. 

Non-impacted intra-capsular 
fracture of the neck of the fe-
mur. 
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Signs.- l. Shortening--three-{ourths of an inch, to one inch. 
2. Eversion of the foot., ,rhic;h is produced by the weight of the 

limb as it lies in a helpless condition. 
3. Les ened are of rotation of the great trochanter. This sign is 

01tainec1 by gra. ping the great trochanter and rotating the limb out
'Yard and inward. 

-:1:. Crepitus. 

5. The great trochanter is nearer the anterior superior spine. This 
may be determinecl hy accurate measurements. 'l'hese measureJ1lent~ 
may be macle in one of two way~. First, hy ::\f elaton's line, which is a 
line' drawn from the anterior superior spine of the ilium to the most 
prominent part of the tuberosity of t.he ischium. Under normal con
ditions it crosses the upper edge 0f the great trochanter. 

It may also be made by Bryant's line, which consists of a line dra,,'n 
around the hody at the le'-el of the anterior superior spines. ) .. second 
line is dra,,-n upwnrd from the great trochanter to this line. This sec
ond line is shorter on the injured side than on the sonnd side, in case of 

displacemcnt of the grcat trochan-
FIG. 68. ter uplrarc1. 

Method of determining Allis's sign in frac
ture of the neck of the femur_ 

G. A history of the accident . 
7. Age of the patient. The 

fracture happens in old people, and 
from slight injury, by catching- the 
foot, or in f:lipping. It should 1)e 
notecl that there is no ininr~' to 
the tissues over the trochanter. 

Allis' Sign.-This is the relax
ation of the fascia lata. The re
laxation is caused by shortening, 
lessening the tension on the ilio
tibial band. 

Impacted Intracapsular Frac
ture of the neck of the femur is 
rare. 

Signs.-
1. No crepitus. 
2. Yery slight shortening. 
3. Absence of the signs I)f other 

injury or dislocation. 
,I. History of the accident and 

age of the patient. 
3. BI'ersion of the limb. 
Ocrac:ionally in these fradures 

the lim h is not helpless, itnd the 
patient may Hen attempt to walk. 
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T he c1'agno~i" i" "olllctin1('S '\cry difficult, inasmuch a" thc i:iign::. arc 
chiefly ncga tI\'e . 

Extracapsular Fracture of the ncck of the femur occurs in young, 
01' middle-a,!!rLl p'~ople, and i,.; eitller impacted. or non-impacted, but. i.; 
u,-nally impatted. It i~ tau,.,ed h~- dired \'iolence, as hl'Hry falb on, 
or :,;C\'l' J'C' injl1l'\' ol·cr. the trochant·!r. In the impacted nll'iety, the upper 
f ragment i ' dri,en into the lower one. 

Nature of the Injury.- The iniury is hroug-ht about h)' 1':C',cre direct 
,iolence, tlwrefore there i:,- erir1ence of brui"ing of thl' ::;l\:il1 and ::.oft 
ti.:-,ues. 'l'he trochanter i~ con",iclerably thickened.. There i ' ",hortt'n
in,£' of at lCH , t one inch, and is greater than in the intracap:sular 
fn:ctllre . '}'here is a les~cned arc of rotation of the trochanter, no 
crcpitus, eYL'I'::;ion of the loot, while the trochanter is c1i~placed abore 
X claton's line. 

In the non-impacted cxtr<lcap"ular fradurc of the ncck of the femur, 
it is belie,eel that thC' impactiol1 i" hl'o(;:cn up b.Y the exte11,ion of the 
fracturing force, or by the efforts of the paticnt to mOIl', or ry Fuh.;e
qucnt mani],ulation. Tile cause of the injury i., great direct ,'iolente 
o\'er the trochanter. 

Nature of the Injury.-The l:ljury i" Yen' selere. TI1('re is inteme 
contusion of the skin nm1 soH-parts. The line of fracture may e,'en 
extenel throu~h the:' ha<;e of the great trochanter, or 111 a)' extcnd 
through thc line of union of the neck \I i th the great trocha n tel' . 

Signs.- l . Crepituc:, which is pronounced. and is cyidenced hv 
1!fflsping the trorh~nter. 

"2. Shortclling (one or hyo inches). 
;3 , Eyid<'llrC of ~reat injlll'y to the 80ft-parts oYer the trochanter . 
. le. TTi-.;tory of the accic1cnt, :md age of the paticnt. 
5. E\'crsion or the limb. 

Tl'eatment.-Xnn-impacteel Intracnp~n]ar Fracture.-.\ f; th is frac
ture occurs in old people, lon~' confincment in the recumbent po,;ture 
is liable to Te, uIt in hypostatic congc,;tion of the lungs, and 111 hed
SO!'C';, cithcr of "'hich may dC'c:tro:,' life; thcrefore, it is he"t to kcep the 
patient in j,ncl the ,horte,t time p080;ible. The patient may he put to 
be,~. an(l an C'xtrmion apparatus applied, with, and-bag" along the ;;ide 
of the femm, and the limb kept il111110Yahle until the prcliminary 80re
nc~~ di"appears . .H the end of the first 'II'ccl\-, and not later than the 
8c!:'onrl we(>l\:, th(> p:1.ti(>nt "houlc1 hc allo'llwl to sit up, or, if po,.-.i1>le. to 
gC'i up and nhout on cl'lltchcs. \\'herc it i, deemeel achi,.;nhlc, and the 
condit.ion of thC' pati(>nt's health "ill permit it. a fixecl-c1rc-.;.:;in!:!; hould 
he appliC'd. \"hich .,"ill immohilil(; thc hip anr1 knee. In thc majorit~, of 
cnc:(>::. thi. c1rcs~ing can not l)e llo;ed . Fihr()u~ union j,. thC' rule. Some
tillW", hecau"C' of tbe limitecl hl'lod "uppl~-, and the cufcC'1l!cr1 condition 
of tIl(> patjpnt. no lInion t.lkc~ plncc. an(l the e11(l of thr hone may he
come worn of: .. onwtinl(>C: tl1(' limh i.:; left hrlplc",. In ordcr h "e< nre 
!l goud rc,ult. conflnement in 1)('(1 for ~ix or ei;ht week~ i,.; u~uallv llcces. 
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sary, and \\"llere the patient is young, this may be permitted. A stiff 
apparatus applied over the h ip i8 nct:esi:>ary, e\ en after a considerable 
length of time in bed. This stdf dre i:iing o\'er the hip may be in the 
nature of a leather cUbing, or a pasteboanl and , tarch-paste dre sing, 
and so coni:>tructeo. as to fit closely over the hip and thigh. 

In tbe impacted form, ,1 similar treatment should be followed, except 
that the ext.rnsion apparatus is Ull11 ecesi:oary. :N 0 attempt shoulo. Le 
muc1e to break 111' t.he impaction. Generally a good reslUt can be ob
tained, but the hip »hould be rendered immo\'a ble by ome fixed dress
ing. A plabter dr essing in old people is bad. 

Extracapf:ular Fracture.-In the impacted variety, it is only neee3-
sary to keep the limb at re:;t. ~o exten8ion apparatus is necessary. 
Sand-bag bou1c1 be p1ae-ed along the side of the hip, and the limb 
kept at re ' t until the sorene's and swelling have disappeared, and then 
the patient may get up and go about Oll crutches. Subsequent manipu
lation may obtain :1 good result. 

In the non-impacted variety, an extension apparatus will be neces
sary. An eight or ten poul1l1 weight, sufficient to overcome the mus
cular contrndions, should be applied, and the patient k ept qniet in 
heel, and the limh i.;:ept immovable, by san(l-hags, until the preliminary 
swelling and inflammation have subsided, when a pIa ter dressing, enca,,
ing the leg and pel"i~, may be appliell. Thi" plaster (11'e sing is kept on 
for b 'o weeks, " 'h':)n the patient i gotten 11)1 on crutches. The plaster 
dressing should be rel11o\'E'(l at the eml of four weeks. Some surgeons 
nu vise, in the imparted nriE'ty, if the per,:on is in good general hl~alth. 
to pull thr impaction apart ull(l apply a plaRter dressing, but thi,; 
method of proeeclure i" que~tionablc . Deformity, following this fracture, 
is the rule. \Yhile the extension apparatus is used. the foot of the bed 
should be raised from four til six inches, so that the weight of the 
patient will operate as a counter-extend.iug force. 

Fractures 0 t the greater tuberosity are very rare, and are accom
panied hy exten 'iyc local injury. rrhe lliagnosis is usually not difficult. 
The broken fragments should l)e trapped into po,;ition, and the patient 
kt?pt at re~t in hed until fibrou,; union, at least, has taken place. 

Epiphyseal fracture is also rare, and occurs in young -people. 
Signs.-Th r ;;ign~ arc the !'ame as non-impacted extracapsular 

fracture, with tll(' exception that there i. moist crepitus. A history of 
the- ca,;e, ancl the ttge of the patient, indicate the nature of the 
injury. 

Fractures of the Shaft. 

Fractures of the 1'haft of the femur are hest consic1ered in fractures 
of the upper, middle. alll110\\'er o11e-thircl. rfh e ((fllse is usually direct 
yiolenee. hut may 1)(' due to indirect violence, e1'peeiall~' \\'hen occurring 
in the up]1er one-third of the shaft. The line of fracture is u~l1arly 
oblique. :Jluscular contracture may produce the fracture, in conditions 
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of softening of the bone, or in fragile conditions of the bone attending 
paralysis agitans. 

Upper One-third.- Displacement of the 
FIG. 70. Frugments.-ln th e upper one-third, the 

FIG, G:J. 

Fracture of the up
per e",tremity of the 
~ha(t of the femur, 
!'howing' di"'placemellt 
of the upper fra~l1lellt 
uy the psoas ami ili
acus. 

upper fragment is tilted 
for\\'ul'd by the action 
of the iliacus and psoas 
111 usc 1 e s, while the 
quadriceps extensors, bi
~ e p s, semitendenosus, 
semim em branosus and 
the allductors draw the 
lower fragment upward, 
so there is 111 ark e d 
shortening, the upper 
end of the lo\\'er frag
ment slipping past the 
upper fragment. Ex
tension made upon the 
limb in an extended po
sition, will not bring 
about apposition of the 
fragments. The limb 
must be treated in a 
semi-flexed po,;iti(ll1, in 
order to relax the psoas 
:llld iliacus mu,;cle~. 

In fracture!> of the 
middle one-third, ;1, sim
ilar displacement 0 f the 
iraQ"ll1euts mel" occur, Unioll with angular delormity in 

" J fracture of the upper one-third vi 
but it is not so pro- tbe shaft of the femur. 

n 0lll1(;ctl. 

the upper 
In fracture of th(; lower one-third of the femur, 
end of the lowrr fragment i~ usually turned back-

FIG. 71. 

Deformity in fracture of the middle of the shaft of the femur. 
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ward, oecau e of thc action of the calf muscles on the upper 
and back part of the condyles. \\ herem., the upper fmgment i' 
usually tilted more or le:o:; forward, and there is marked -..hortening. 
This deformity mlly not occur \yhere the fracture i:; caused by direct 
violence and thc line of fracture is tran'verse. In fractures of the 
middle one-third 01 the shaH. extension ,,·ill bring about ap
position of the Iral!ments, and the limh may he treated in a fixed dres,,
ing in an extended position, but in fractures of the upper and 10lrer 
oJlc-thirrl, the thigh should be flexed on the abdomen, and the leg 
partially flexed on the thigh. In fracture of the upper extremity, 
union with .mgular c1ci'ol"lllity Dlay occur, when good appo ition has 
not bepn obtained anel the fragments are not kept immovable. 

Signs.- The ign in fracture of the 
FIG. 72. ,haft of the femur are :;0 Ohl'iou" that a 

Fracture of the lower extrem
ity of the shaft of the femur. 
~howingthe deformity produced 
by th~ action 01 the cal! mus
cles 

uiagno:;is is easy. '1'he limb helow the f1'11e
'lure is helples-.., and any effort at mot,ion 
causes great pain. There is shortening to 
the extent of two or three inches. Preter
natural mobility and crepitus, "ith deform
ity, will hc sufficient to enahle the operator 
to lleterminc the injury. Thc foot i~ el'crtell 
al1l1 helpless. Sometime" this fracture i" 
,1til'n<lecl 1)), great, hock anll inten,:e pain, 
because of injury to the sciatic ne1'\'e. Fat 
em boli~m formi> a rare complication. 

Dressing. - Xumerout' dre",,,ing:'-. :,-plinh, 
extension l'.}Jparatus, and other forms of 
tlre"sings, haye heen elel'i"ell lor the~e 1'1'<1c
hues. \rhatel'er i,; u:;e(l, the operator lllU:-.t 
keep in mind the condition of the limb to 
he hea tccl. Dr. Still a(hi"es the usc 0 r a 
dressing made of starch-paste, pa::-.tehoanl, 
and a many-tailed uanclnge, 'rhich is appliecl 
to the thigh nn(l leg. Each clay the ]111y;;i
('ian yi"ib tlw cn"l', to ;;ee that t,he hone;; 
,ll'l' k'~l)t in good appo;;ition. nlHl the drl's~
iug do('::; not interfere with the retnrn l'i1'
cnhltion. II(' ha:; ne\'er had a. Llilnrl' with 
thi,; mdhocl of treatment. For fradnn'" of 
the upper and lo\\'er thir<1" of the fe111ur, 
]Io(lgl'll'" clre,,~ing i,; of great "nlne. Tlli,; 

dressing con~i::;ts of a ('melle malk of mmlin, l'ast(,I1('(l t.o hro iron har,;. 
which arc hent nt the knee. TI\,o ('1'0,;'; pipc('s. ,,,hid1 can 11(' 1'C'adil.1' d('
ta,'he(l. hold th(' t,,·o hal''' a certain (li"tanc(' apart. Fn,;trn('(l to tlH'''l' 
1>:11''; i" n S\\:-pl'l1"inn a1'pnrntns, ",hi(·h j" at.in('hl'cl to a hoo1, in the ceiling. 
Th thi,.. n1l'an ... 111(' li11lh i~ ~\\'nn~ in tlw crndll', whieh will ll('('omm(){l.\tc 
it ... f'lf to th(' :-hn1'\' of thl' thif!l1. nn(l hy re!!ulnting' the ,..u",pl'n ... iol1 nppa-
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ratu;;, any degree of extension can be obtained. For ho~pital ue, thi 
drc'ssing hat- no superior. The 8plint in most common usc, both in the 
hospital and priY!lte practice, i, the double inclined plane. This, 
in ea;;p oi fractnre of the upper one-third of the femur, re
las('" the psoas and iliacus muscles; In case of the lower 
one-third, it relaxes the calf mnscles. Extension is made 

Hodgen's dressing for fractures of the shaft of the femur. 

in the direction of the lower fragment. The difficulty in the 
treatment vf this fracture in small children is to maintain im
mobility. Perhaps the dressing which yields the best result is a ver
tical t'u"ppn"lOn of the limbs in a plaster dressing. This enables th" 
attendant to easily reach the excretories, so that cleanliness can be 

FIG. 74. 

Double inclined plane and extension apparatus for fracture of the upper extremity of tbe 
shaft of the femur. 

maintained. Fracture of the middle third of the shaft can be treated 
succe""fully with a pla"ter-of-Pari~ (lre.;sing, which is applied from the 
foot up the thigh and around the peld!", in the form of a spica bandage, 
a~ high a~ the tenth rib. It does not matter how successfull~' thi::, dre::s-
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ing is applied, it will soon u8eome loose, so if a good east is originally 
put on, and along the site of fracture, the bandage, reinforced uy two 
or three nanow wooden strip::;, the pla::iter may be inei:,ed, and a roller 
bandage applied oycr all, anel the "plint drawn nugly to the thigh. If 
this splint is u::-ed, the patient :,houlcl bc· gotten up at the end of two 
,,'ceks :md J1)ade to go about on crutches. 'Ehe reason for thi::i is that 
comiderable atrophy of the m us des 'rill ta ke place, unless some such 
method is llsecl. 1 n hO::ipi tds, a plaster-of -Paris bandage is appl ied 
immediately. This i::: not wi:;e in private practice. The best method 
would be to put on an e'Xtension apparatus, keep the limb immo\'ablc 
between saml-hag;; until the preliminary swelling has disappeared, anu 
then the plaHer handage can be put on , and in ten days, or two weeks, 
the patient may get ahout on erutchrs, In fractures of any par t of t he 
thigh, the hip-, knr2-, and ankle-j oints sh ould hc rendered immoyable. 
The knee and ankle may easily be r endered immovable, but t.h e hip
joint only Irith gn'nt difficulty. The )'eason is, that it is n ecessary for 
the bowels to move daily, and the inserting of the hed-pan, and care of 
the patient, will cause more or less motion at the hip-joint. Wher e it 
ran be obtainerl, a fracture-bed 'rill be found of great sernce. 1£ a 

Long splint, fracture bed and extension apparatus used in frac tures of tbe femur. 

frncture-hecl can I)C ceclll'ed. ooly an extension apparatus will he re
quired. The function of the fracture-bed is to rai::;e tlle patlent, by 
means of CallYas tretched on a frame. _\. hole through the slll'rt and 
(,[lI1"aS, in the ncighborhood of the buttocks, ' rill allow the content of 
tIle bo\\'cl to be eYnC1Hltell without motion of the hody. 

Fractures of the Lower Extremity. 
Fracturc,; of the 10wN ('xtrcmit~· of the femur are:
.\.. Tran"Ycr-.c. 
B. Y or T. 
C. Intcrnal or e'Xternal condyle. 
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Transvers .. - The diagno"i:,; of a trans,er"e fracture is fairly en"y 
whvn it J" produL'eu by direct \"iolelll:e. There may not be Illudl dl~~ 
phll'CJlll'llt. ,,'herl' it j" prouueeu both hy uueet an'u jnuu'ect \'iolenee, 
tlll're Illny be con".it1crahle di"phll..lI11ent. TIll' upper end of the 10\rer 
rr,l~JlIl'llt 1II11~' he tllrl1ell ,lircL'tly backward. ''"hen thl,. OL'cur", ,.oll1e 
dj'ticulty IlJaY be expericllcell in :,ettmg the fracture. ( 'n"c,. nre Oil 
rcconl wherc it \\ a,; nel'e:o"ury to t enoiomize the tendo .\'chlllc,; ill order 
to l'1\'cct relaxation of the cnlt mu,;cles, so a~ to permit of manipulating 
the lower fra~lllellt into po~ition. "hell once in proper position, the 
lill,1> ::,hould he trcated ill a ,ellli·fiexed po,;itioll by a. double inclined 
"p1int. TIll' <lia!!llO"is i" made by mean of preternatural mobility, de, 
fllrll1ity, ('repitus, h:"tor.'" of the accident, and the nature of the injury. 
(icnerall~' :1 good r~~ult i' ohtained in the treatment of the fracture. 
The iral'tme ma.'" b~ kept immonl hIe for three weeks in a ~'oung person, 
:111,1 in older per,.on ... four wee1.", "'hen they may be gotten up on 
l'rutehe.<:. Carc "hol1ld hc taken i'l the prelllninary u"e of the limb, that 
t h' "oft ('allu,: i.:: not hroken up. There i ... no <t~nger of nnkylo'"i,; at 
thL' kncc, in;l,.nH1ch a~ thc line of fracture does not inmde the Joint. 

T or Y fracture is an c'dremely f:erious injury. It is produced by 
direct and. .ilH1Jrcl't yjoiel1(:c, and the yiolence is u;;ually of such 
naturc that it prodl1ce..; contu,.,io'l ana injury of the ::,oft'parts, as well 
;1": the fractme. This adds to the gruyity of the ca"c. Inasmuch as the 
fradure ;11\,:Hlc:" the joint, etl'u:-;ion of blood ,,"ill take place within the 
jo;nt cayity, and the swelling will be i:lten,;e. \Ihere the case is not 
~('I'n carl.". it had best 1,c tl'eatc,l by antiphlo!!istic mea,;ures until the 
"II ('llin~ (li~;lppc:>rc:. 'IIhcn an accurate di ;1f!I1o..;is can 1.,e marIe. "'here 
it i.:: po,.,.ihlc, the li'nl) should he expo"ed to the '{·ray". in order to de. 
h'rmine the cxact nature of thc fracturc, tl1l'll a fairly accurate pro?" 
no,,]s may he made. Bony union tak"~ p1:lCe hetlfeen the 
('onrhlcs ana the , haft of thc hOl1fl. Only fihrou~ union will take place 
hl't"'~('n thr h\'o COJ1(lylcs. The ~pace hflt"'ccn thr concl~·lc..; is widened, 
alill tllr\' will no I01l!!er fit the articuhlr "urfacc..; (If the ti1)ia. nor ,,·ill 
tlH' pah~lla fit in ~)rt\l"ccn the cOl'd~'1e,.., so that thr joint will be per· 
1Il11l1cntly I'nlnr(!e,l. <1n(l othcr clcformit.'" ma." rr,.ult. Thr r7inl]lI·.~i~ 
pf the frarture l~ ea"il~' made. Crcpitu~ i" marke(l. There i,. 
rlTu:,ion in tIl(' joint. ~r(ltioll of the patella "'ill occa.;inn c,epitu". 
:'Ifore or 1e"" cyidcnre (If .1i,locaiion "'ill hc pn'''('nt. TIII>';(', jog"ether 
"'i h the hi,tory of the accicll'llt, all(l rdc1cllc('S of ,..eycre injury of the 
kncc, 'IIill h(' ~umcipnt to make the dia!!llO,.i". 

Treatment.- The limh should be k('pt imlllonble for a period of 
tell clay,. or t \\1) ""eek,,. The part::; aclja<'ent to the injury mny be manip. 
ulated, to a~.;i,.t the rpturn circulation. The patinnt "hOlllcl he kept 
ill he hfl,t po,,.ihlp concli ion and e\'pry plfort made t.o !!pt rid of the 
in ammation. .\.t tlH' ('nd of tW() we('k~. ~li!!ht manipulation of the 
joint may e be!!llll. Thi, mnnipula ion ,rill preyent thC' formation 
of ndhe"iom:. WherE' there i" not much cOIltu,.ion of the parts. the 
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jomt mny be manipulated as early as the tlyeHth day. This manipu
lation is kept up lightly for two weeks, when the person may be gotten 
about on crutches, and a leather knee-boot constructed, which can be 
laced up clo::iely to the 1 imb, and which ,vill hold the fragnll'nts in 
position. Thii" splint may be r emoved daily, to permit of manipulation 
of the joint. If this treatment is followed out with care, the integrity 
of the joint will be maintumed and a fairly good result obtp.ined. 

Fracture of Either Condyle 1S produced by direct and indirect vio
lence, either or borh. The signs of .fractures are the mobility of the 
condyle and crepitus. together with evidence of injury. Usually a good 
result ,rill be obt.ained. Eren if the union is but fibrous at first, it 
will become bony, especially if the fracture occurs in a young person. 
Such a fracture happening in :1n old person, is more graye, and the 
intpgrity of the joint will be permanently 10 t. Deformity is the rule 
in this kind of a fracture, inasmuch as more or less callus must form 
het>reen the eondyle and the ellcl of t he bone. This slice of callus so 
inserted, as it were, elongates tbe condyle, and in case of fracture of 
the inner condyle, the person" ill han~ knock-knee, whereas, if it hap
pens in the external condyle, by lengthening it, a bowed condition of 
the leg will result. This fracture should l)e treated with a double in
clined plane and motion begun early (within two weeks) and kept up 
until the freedom of the motion of the joint is not impaired. 

Epiphyseal Fracture of the lower extremity of the femur is ex
tremely rare. Mo~st crepitus, history of the accident, age of the 
patient, eyitlcnce of a foreign body in the joint, and other signs .)f frac
hue, will cnahle the phy iC1an to make the diagnosis. 

Treatment.-Thc treatment is the same as in the other forms of 
fracture. Th" family hould he notified that considerable deformity 
results fl'om this fracture. Destruction of the lower epiphysis will 
re~mlt in marked sbortening of the limb, since the limb will no longer 
grow from this joint. 

FIG 76 . 

Tr:'\ 115verse fracture of the 
patella. 

FIG. 77. 

Fracture of the p atella with 
separation o f the hone into 
three fragments. 

Fractures of the Patella. 
The patella is fracturc.-1 by Jirect violence. The line of fracture 

may 1e vertical or tran=:;\ cr",e, but is u::;ually transyerse. The trans-

------~-------------------
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'cr~' fl'llcturC' i..; ~ajd to Ol'l ur ,,;olllL'tiIllL'~ from ll1u~cular L'ontractioll. 
by Yi~orou~ aud fOl'l rd uctj.)11 (If the qnu(lricep:3 extcn:,or", 'fhe dlag
llo~i~ of the tran::,\'er:;(' frac-ture j" ea"y. The upper fra(Tlllent is pulled 

FIG. i":. 

I'r3clure of the patella. _howing 
dlSplacelllent of the upper fragment. 

FIG. i9. 

, 
I '" 

1:) jA'1 
11ft. l ,t 
\ I I , 

I ' , 
Fracture of the p3te1J3, showing 

the nature of the injury. 

up <lbO\ e th(' knee. hy the ad ion of the quadric'ep" lllu"cle~. ",hil ·;! the 
lower fra~lllLllt rl'maill~ ill ~itu. Thl'l'L' l~ ,I ~,IP hetwcen the fragments. 
In the YL'rtical fracture. the chlgno:,i" j" Lquully e<l"Y. It is ~o rare 
that it "eareeiy merit" dl'~,' ript ; nll. 

Treatment.- The trL'allllcllt in C<l:-C of a trail:" ~r";L' fral turf' of the 
patelln b lIot followcd by a rcry !!nnd I'c:,ult. Flhrou" union i~ the rllle. 
aIthol1~h bOlly ulli(lll lIlay OCt'lll'. The' hlnod :-upply to tIlt' hOlle i,. in
:-uificil'ut to ,el'url' ~trnllg union. In elderly pCOpll'. it i,. pt'rhap,. be~t 
to \\'i]'(' thl' bOH(':- to~eth('r at the outset. Gnder lH:ptic cOllditi011S this 
ope·ration llIay be limit' \\' ilhout ill1p,lirin!! tIll' integrity of the joint. 
In YOUP!! or llliddle-azcu hL<llthy pl'llpk. thc lilllh Illay be dre~:,;cd in 
e:\tcn;:iol1. wllll(' th·~ UPPl'I' fra~l1lent 1:- drawn dO\1"nwanl by means of ad-
11(',in' "tril '. Tlil' limh "llOUlrl be kept in an extendeu po,ition for at 
Ica::t ,ix \\'e.'l:..;. alld then manipulation awl p'l:-~i\(~ Illotion :,hould be be
gun. but only mildly. The r(,<1'on for uot p('rmittin~ motion of the 
limb earlier j, lha th ('allll'. "hidl i" yet only fibrou,. will :otretch 
an(l allow the frazlllent, to he puIl"d apart. Thi~ will len~then the 
eli,tance brtwr n tlie ori!!in and lu,ertion of the ql1adricep~ ext.en:oor 
Ii:' ..;rle' and therf'hy impair their u~ fulne". and deformity will re:,ua. 
~1, lid fihrou" union oc ur an operation lllay be add,ed. A :,lice of 

'1" may 1>' 'aw rl out :1Il(1 th enfl, of the hone, united. It may 
lK> tr ated by lllcan~ of :\IrHurn('~-', hook,. but thi~ treatment i:; no"t 
often u,ed. 

Compound Fracture of tb!: F emur and P atella ,hould be treated in the 
'arne manner a, a simple fracture .. with the ('''{ception that the wound 
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should be cleansed unO. asepticized at oBce anc1 thereafter dressed. anti
sevtically. Rhoulc1 a plaster bandage he applicd, a wind.ow may he cut 
in the plaster oyer the sitc of the wound, so as to permit of daily treat
ment and cleansing of the Ilound nnd prol-ision for drainage. 

Fracture of the Lower Leg. 

Fractures of the lower leg may be dil-idecl into: 
1. Fractures of the tibia and fibula. 

II. Fractures of the tibia. 
Ill. Fractures of the tlbula. 

Fracture of Both Bones i most common, with the exception, perhaps, 
of fractures of the lo\\'er extremity of the fibula. rl'he cause i;; direct 
and indirect yiolence. If both bones are fractured at the same level. 

and the line of fracture i- 1.ran:;l-erse, the cume iti 
direct I"iolence. 11 the hones break at their weakest 
point, hecuu"e or falb on the foot, and more or le~s 
force di,.,tril,llted to the leg at the same time, the 
line of fracture will he oblif]uc. In the latter ea;;e, 
the tibia hreaks in ib 10lrer third, while the fibula 
break in it:> upper thin1. In the trans\"er~~ frac
tme, which is th" re:mlt of direct violence, there is 
not mnch deformity. The diagnosis is easy. The 
tihia is . ubcubneoui' and fracture can readily be dc
termined in it. It may not he ~ o easy to determine 
'I"hether the fibula it> hI' ok en, but in ea-e only the 
tihia i~ broken, preternatural mohility would not be 
n~ry marked, heeauo:;e, of the presence of the com
panion hone, wherea~ if holh hones were broken, the 
preternatural mollility ,,-ould he more marked. In 
the ohlique fracture, which if; a much more serious 
cOn(litioll, there i~ great danger of the fracture be
coming compounc1. The reason is, hecause the lo\\'er 
end of the upper fragment projects fonl'ard llgaimt 
the skin, "'bile the action of the muscles pll 11., the 
10\\'er fragment pa<;t the upper. The 10\\'er encl of 
the upper fragment u':llally makes a sharp projeefon 
again,;t the skin, and unle"" great care is exercised 
m handling the mrmher, the skin may he 11ro1;:en. 

FIG. 80. 

\ II 
\ ' 

!j l' · 

~ ,' 'I) 
/, 

Transverse fracture of 
both bones of the leg as 
results from direct do
lence. 

Signs.-TlIe i'igns of frclChll'e are obyious. EI'idences of 
injury, preternatural mobility. crepitus, deformity, loss of motion, etc., 
are pre:;ent. 

Treatment.-In treating fractures of the tihia 11l1cl fibula, it is impor-
tant to keep in miml that both the flnklr- and knee-joints shonld be 
rendered imnloYablf'. Furthermore, in setting the fracture, it is of the 
grrnte~t importance that tllr physician secs that he does not haY'~ union 
\yith ddorlliity. B\"er<;jnn of the foot i<; the rule. The con
traction of the til .. ial mn>,cles will he greater than the peroneal, 
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R.1dio<!ral'h of a rollll>OUlld fracture of both bolle- of the lown le~ -ix we.k- after the 
illjur~' Xot{; that the bone ... nrc (rnt,'lnt:ntoo and that thl:H 1'" llOll-union. 

Tbt:Tt: i ... a tnn1 tiple tracturt." of tht.· fihula. The wound bt."C.3rnt: 
Infected alld inftalnmalorv li .... ul. ... how .. on the 

fibular ... idt.-O of the It: i!. 
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all'l n l'0lHli tion of n1fU~, r::-pel'ially if the fracture is 10\\ dOli n, Ill., y 
Ol'cnr. Thi::: cun he pn'\"\.>lItl'll h)' makll1g l'xt('n,..io11 and ha\lng the 
inrH'r "i(lL' of tl1(' .!!r(';lt tnc' tlH' inlier malll'olu:-. nIHI tIll' inner llorder 
of tlI(' patt,Il,! in the ".a I Ill' phllW. .\,.. \on~ <\,. tlll':-e point::, are kept in 
the "amI.' plnn(' and extl'lI::-illn all(1 cnunter-txll'n- ion i,. maintained. a 
!!ood n'~ulr \\ill follow. The he,.t tln,,.,.in!!. al1(l the one ea~ie~t 
to apply. i~ the OJ:(' ;llhi,.cd hy Dr. --till. The tlre""lI1g u,.ed in ho·
pit.\I-. \\'lll'r(' thNe i:- not too nllH'h lIljnry to the ;:oft-part~, or wher(' 
thel'!' i~ no ('omminll tion (If till' hone..:. i" a 1.la,.ter-of-Pari~ dre::,,clJ1g. 
1 t i" C,11TI('<1 to ju..:t lwyon(l the> l11i(I(11e of the thizh. "utficiently 
Il1gh tn n'IH1('r tIll' ktWl' I III III 0 \',1 hl('. ~h(lul.1 the tlre,."ing 1 ecome 
lon:-l'. it (',111 Ill' cut 111 front and a roller han(h~e applied O\'er th' ph-
tl'r ,.phnt. "0 as to dra\l' it tight to the Icg. E.\.ten"ion i" made on thr 
l()\q~r fragment" Ily \H'ight and pulley. in the "amI.' '!'unner a,.; for fruc
turl''' of thr thi!!l\. Jt i" not necr,,"ary to keep this l'xten:,ion up if the 

!lanlla!!" i" propprly applied. 

FIG. 81. 

Fracture box for fractures of either or both bones of the leg. 

Fractures of the Tibia.- Fracture:, of the tihia may occur in a' y part 
of tlIP hOl1<'. lmt fradur('s in the upper one-third are rare. except us 
tllC' l'l'"ult of zreat airect ~'iolence, when the fracture may he multiple 
and .c()Jlllllinute(l. Thi~ i,: a yery ~e\"(~re form of fracture, a1lu m:IY 

(l(,lllaJHl amputation. Where the' yitalit:,' of the p'ltient is goorl, and 
tl1l're j,. fairly good circulation. the limh may be put in a fract1ll'c-hOx 
for a frw (h~'" and ,ratched. Where the fracture is l!ot compound. this 
pr'l(,Nlurr "hc.uld alway"" he followed. Amputation mu:' he dC'"erred 
Hlltil t11 r(' i~ ('l"i·1(,lIc(' of ell fh'j('nt circulation. or!!<1nzren(' appear ... 
Frachlf(' of the mirldl" or lo\\"('r third of th(' "haft j~ caw-ed hv (lirect 
:111(1 inclirrrt \'iolrnce-Illow:" r1iredl:' upon the hone or fall..: upon the 
foot. ('iilll'r (\r hot~. r"llall:,' tlwre i,.. but littIr di"piacemcnt. because 
the ('ompallion hone, the iilmla. i:- uninjurrd. The lliu~no,.i:- of the in
jury i" ('''''y. ;na,.nllwh "" the hone i:- "Uh(·ut.1neou·'. ,\" the fin!!er is 
pa:-~(l(l alon~ the anterior horr'er of the tillia. at the :-ite of thc fmc
tur(' prrternatur.ll 1ll(\1lility aIlll rrepitu" will he ohtainr(l. aIlll th<'r£' will 
he rl"idpnrr:- of local in5ury. Fradure'- of thr upprr al,!!1 lowC'f t hin1 of 
the tihia lila:,' he tn'atcd ::-imilarly. It i .. l1C'c<':-:-ary t(l rarry the "plint 
(I II' to the tl1bero"ih" of the tibia. "'her£' ther(' :-celll-- to 1,£' a comid-

• J 
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eralJle wrenching 01 the ligamentous attachments between the tibia and 
fibula at the time of the injury, and where it appears to the physician 
that there is mobility between the ends of the bone, it may be nece:;
sary to carry the plint or dressing up to the middle of the thigh. In 
all these fractures of the lower leg, the patient should be gotten up 
within two "'eeks after the fracture. A pla:;ter dressing may LJe ap
plied oyer the foot and up to the tubero~ity of the tibia. In this frac
hue, Dr. Still's c1resf'ing is of the greatest service. It is easy to apply, 
and is light, and if applied with car e, will maintain the bones in appO
sition, and will permit the patient. to go about on crutches. The objec
tion to the plaster-of-Paris dressing is, that it is weighty and cumber
some and in nume1'OU~ way troublesome. 

Fractures of the Fibula. 

'Fracture.:; of the fibula arc more common than fractures of the tibia. 
The cause i;; direct violence. as blows directly ul10n the fibula, and indi

FIG. 82. 

POll's fracturt! with 
formit)' reduc~d. 

red Y101en<:e, 11<:h as wrenches of the foot. 
There i:; not mu<:h Lli:;placement of the bone ' 
in fractures of the fibula. The diagno:;is is 
ea~y. Thc 10'I'er part of the bone is subcutan
eous. There \rill not be much preternatural 
mobility, but the normal springiness between 
the tibia and fibula will be destroyell and there 
\l'ill be crepitus. The 
fracture mo"t com
mon in the fibula, and 
the one \l'hich meri ts 
the bet;t de cription, 
i~ that which occur,., 
in the lower one-fifth 
of the bone, 01' 1\\'0 or 
three inches ahon' 
t he malleolus. Thi" 
fracture \1'<1 firt't c1e
scribet1 by Pen·inll 
Pott, and ha" "illC'C 
borne his name. It i,; 
U"llilll~' cau--e(l hy the 
patient ,.;Iipplllg on 
the 1'001, "" in "tep
ping from a ('ar or 
cal> upon a ('ol,hle

the de- ,,\ IllH'. TIll' a"trng'llll'; 

FIG. 83. 

Pott's fracture, .bowing tbe 
1" tlriYl'll H1:!nin,..t the cbnracteri"ticdeformity. 

I(\\\"l']' (tn'lliity of the fihula, tht' force i;; tr,\1l",lllittl'(l up along 
th( hOlll' , tlH' fracture occurring two or three inl'he,.; aboyO 
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the malleolu:,. The upper end 01 the lo\\"er fragment is Llirected 
in tOlranl the tibia, while the astragalus i" dislocated outward.. The 
internal lateral ligament i5 ruptured, or the tip of the internal malleo
lus i broken off. The deformity in this fracture is characteristic. 
The inner side of the sole of the 1'oot is directed downward, while the 
sole itself is directed dowllward and outward. The foot is displaced 

FIG. 84. outward, and at the "ame time el erted. The 
internal malleolu ... "trde-he;; the :::kin and is 
markedly prominent. There i,; a d(;pres~ion on 
the outer side of the leg aboye the external 
malleolus. 'l'his is hy far the most COIllmon 
fracture. There are two or three ~imilar frac
ture,; de~cribetl, one of which is Dupu) h'en's. 
In this fracture. t.he fibula 1 broken, a::; before 
mentioned, the tip of the internal malleolus is 
broken off, while the tibio-fibular ligaments 
arl' like\\'i"e torn. i. e., there i" a ~epamtion of 
the 10\rer articulation of the tihia and fibula. 
In the thinl yaricty of fractllre, the 111mla is 
broken in the 5aml' "ituation, and the tibia 
i;; broken transyersc:ly just aho\'e the art.icu
lailoll. In thesE: lact two fracture" the (le10rm
ity i,.; "cry similar to that of a. Pott's fracture, 
but the internal mall(>olu~ doc ]10t form such 
a :,harp prol1linencl' on th" inner side of the 
foot. Shoul(l the tip of the internal malleolus 
be hroken oil' in Pott's fracture. tbe fragment 
of hone will he felt hene<lth the ~kin. Frac
ture of the internal malleolus (loe" not occur 
in the majority of ca::;e:::. In mild ca"e", of 
Pott'::; fracture, I\'ith but little injury t.o the 
~oft-parts, the patient may be ahle '0 Iralk 
"ome di~h1l1cc, or may not discoyer that he has 

. b l' . .. . rrh . Dupuytren's fracture. which a fracture, e lCvmg It l"S a ~praJn. ere J:; a closely simulates a Pott's frac-

rare form 01' thi::, fracture (le~crihed by some ture. 

author, in which thr foot l~ displaced inward, instead of outward. In 
thi,.. ea"c, the upp-er end of 1 he 10lrer fragment projects outward again~t. 
the "kin, instead of inwan1. The diagnosis in Pott's fracture i" fairly 
ea~y. 'Vhere the eharacteri-.tic deformity is pre ent, it is only nece,.;
,;ar!· to det.crminp the nature and amount of injury. If the sur~eon 
~r<1"p" the ankle, the natural ~pringine:,;:; of the fihula i,.; ab
;.,'nt. en'pinl:' ,,-ill be obtained upon extension. EYer:-;ion or in-
1'('1',i011 of the foot \Till di ... do ... p preternatural mobility. In ca~e' 

where the ph~'<;ician i" in doubt, it should be treated as a fracture. This 
i efJuallv true of al1 ininrie- to l)one .... 

Treatment.- The treatment i to correct the deformity by tractIOn 
and manipubte the foot in proper p06ition. When the inner side of 
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the great toe, the inner malleolus, and the patella are m the same plane, 
a suitable fixed dressing may be applicd. Dr. Still's dressing is prefer
al)le. An e:-. ternal iOplint, with a '('rtical foot-piece, or a plaster-of-Paris 
dressing may be used. In any case, the paticnt should be gottcn up, 
so that he can get about on crutches, within two \\'eek~ after the injury. 
The foot may he nlanipulatecl an.] the intcgrity of the joint. rrstored. 
It i neces~ary, in all C<1"e:" to maintain immohility of the frac
ture. If this is not done, eversion of tIlE' foot may take place and a 
condition of talipes valgus, or flat-foot, will result. 

Fractures of the Tarsus. 

Fracture of the tarsus is rarc, except as a result of great direct vio
lence. The diagnosis is usuall.\· ('a~y. Preternatural mobility and 
crepitus are easily obtained. In case~ where there is great swelling, the 
diagnosis cannot be readily made. The loot should be kept immovable 
and at rest, and antiphlogistic mea<;ures applied until the sweLling is so 
reduced that a diagnosis may he readily made. An x-ray examina
tion should he made when po sible. The prognosis shonld be 
guarded in ~hese fractures, inasmuch as (leath of one of the fragments 
may occur. Fnion is good. Tlw fracture may result in the 
letting down of the arch of the foot. The person should not be 
allowed to walk until after good union has been obtained. 

Fractures of the Metatarsus. 

The metat.arsal bones are fractureo by direct yiolence, blows on t op 
of the foot, or by weighty object fallin§r upon the foot. The diagnosis 
is easy. A stiff splint moulded to the sole of the foot and the member 
snugly bandaged to as ist the return circulation, will be all that is nec
e~sary. The foot should lie allowed rest ror three or four weeks. In the 
meantime, the par ts may be manipulated. 

Fractures of the Phalanges. 

F ractures of thc phalanges are common, and the diagnosis is made 
without difficulty. The treatment is SImilar to treatment of the meta
tar<;al bones. 

DISEASES OF JOINTS. 

Synovitis. 

Synovitis is an inflammation of the synovial membrane of a join t. 
These inflammations may be diyic1ed into (1) acute, and (2) chronic. 

Acute Synovitis is ("au, ed from injury, such as contu·sions, "prains, 
wrenehe--, e:-..1'o urc to wet and cold, and to the depo,;it of certain in
flammatory product , or ml(!ro-organisl1ls, a bout i he synovial membrane. 
The abnormal relation of the ilrticlliar surfaces of the joint, or partial 
dit>locutions and contractions of fascia and muscles interfering ,,·ith the 
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return ,ll"lulation, opcrate, a~ the 1Il0~t u"ual cau~c", in a large nUll1uer 
of ca:::e~. 

Pathology,- The :,-ynoyial mem1lrane uecome" conge"ted and red; 
follo\l mg tlll" then' j" an c:\.uuatioll of tluiu into the "yno\lal "ac, whieh 
preyents the inthlllled "urfacL'" of the memuwne coming in contact. 
'1'111:, cJtn~ioll may l,e yery grca t, qr lll<ly Le only "light. There i" alway:; 
more or Ie,.,.. infian1l11ation uuout the j0int, ;,olllelime" the cOllgc.,tion of 
the periiuticular :::trueture, i,.. con~illernble. "'here the acti\'ity ,)i the 
l'<lll"e i" 110t tco great, and tJle ea"e i" properly treated, re;,olul'it'll may 
take place \I'lthout any organic change" occurring in any of the joint 
~trtlcturc". I)n the other hunt], the intiammation lllay extend i!ltO the 
cartilage .. , the connectiye ti: .. "ue· about the jOl~t, or illto the 
bone. ~uppuration and <I))"ce" ... may folio\\', and ,he cartila~e ... and 
hnlll'" hl'COlllC erollcol <In,l (]e-.troyed,le,.ulting in o~teo-arthriti" and bony 
an:.;ylo,;is. 

Symptoms,- The joint i,. <;\rollen and painful; 1110Yements are im
pl' h" . :--'1;)"111'; of the ll11l,.cle" allu a "fixe!" condition of the ligaments 
scnc to hold the joint in a po"ition (genr>rally a fiexed one) of the l'reat
C'"t (';t~l'. In :-l'ptiC' C'n"e", conge,.tion and inflammation are much greater 
alHl the ca,-e i.; attended hy ('on~iderflhlc fcyer, Irhile in the milder ca",e~, 
thl' 1'l'\'[,1' llln~: not ri~l' to more than 1110 de~ree~ or 101 d('gree:-. F .. or in 
H'ly mil(1 ca .. e< the:-e may he no i('llrile readion whatenr. In The se
I'('ler form a chill ma:,' OC('lH, tos:ether \I'ith a ri"e in temperature, 
:-,oJ'(]l'~, lo~" of appetitc, coate'(] tongue, ('onfine(1 howeb-indication" of 
the alhorption of pn". If the joint is not coyered with too many tiur
rounding ti"~ue" the ,,\l'eHin,!! i" ,;nite manifest. The outline of the 
di"t('n(]ed "yno\'ial ,..ac ran he mapped out with ea"e. In the ea",e of a 
kllc -j()inf th(' !lTl'atC':,-t di~ten~ion Llke:- place on either side of the liga
m(-Iltulll patl'll,le an(1 'u"t a1)0\'e the joint underneath the quadriceps 
('xtC'n"or lllu~c1e". Tn "om I.' (·<\,.e,.., this (1i,.ten~ion may be enormous. 
If ~)U,; 1'orlJl;: Irithill the joim, it burro\l's in the direction of 
l('a~t re"istance, \I'hich may he along the "heath of ,.ome lllu!'c1C', a dis
tance allay from the joint: In ca~~ of the elbow, the di::-ten"ion of the 
Jllemhrnne take,. place up\rar(1 ull,lernenth the tric:ep,:;. In the ankle, 
thl l'e i~ puJtinC'"" l)('hind the malleoli and underneath the extcn~o1' ten
LIon;:. SOllletime,.. the fluid effusion i" "0 "mall that it is difficult to 
,l"tl'ct it. In ('onditione: ,:,f the hip am] "houl(ler, it may 1)e ol'erlooked. 
In the knee-joint. tIle patella mny ew'n he lifted away from the con
dylC''' (ritling of tIlt' pat(>llu). In other (>'1~C'~. it ma:," he nece:-"ary for the 
pC'r"on to hend at t11C' hip,.. in a ... tanding po;:.ition, with the leg" extendei!, 
aIHl thC' hands rC'"tin!! on the front of th(' thigh,. (Fi~k\ method), when 
fluctuation ll1HY he r'elt 011 the inner ~idC' of ' the patella. The :-('\'erC'1' 
f"rm:, of "eptJ~ ~:'llO\'iti~ will 1)(> inl]icat(>(l h:,' the eyirlence of "ep:-i .... the 
inC'rea:>cd pain. and re<1ne"" ahont the joint. t0i!ether with the !!€:neral 
~y::-temic condition:, already ll~elJtioner1. 

Treatment. - ThC' treatment of acute "ynoYiti:: is di",tinctly odeo-
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pathic, until pus forms, ",hen surgical interference may be nece~~ary to 
evacuate the pus, and pre\ ent Nosion of the articular cart~lages, and 
suhsequent inyolvement Ot the eneh; of the hone ' . Detruction of the 
joint tissue to any extent means nnkylo::;i~, which willmore than likely 
permanentJy interfere with the integrity of the joint. If the synoyitis 
arise from a penetrating wound, by ,,,hich infectious material.3 haye 
been introduced, it is imperatiYe to at once wa::,h out the wound and 
joint with an antiseptic solution, as a saturated solution of boric acid, 
or 1 :50 solution of carbolic acid in boiled water. Drainage must be 
provided and the wound washed and dresetl brice daily until nIl dan
ger of infection of the , yno,ial membrane ha, pa::;sed. When the mf1alll
mation is set up by hruising the joint, and not by an open wound, ('old 
should be applied during the first twenty-four hours, then manipulatiYe 
measures, to ",ccure normal circubtion. 

If the SYllo\'itis is the result of the deposit of germ in the joint, 
and of ohshuctions to the circulation, or hom, ubluxations or malposi
tion of the hones, only manipulntiye mea~urec; will afford relief. Where 
the joint is ,1 point of least resistance, Ie ions will be found directly 
!1tircting the- hlood supply, or ,.;pinal lesioDs ail'ecting the nerves to the 
joint. The treaililent con::;isti:; Iyf remoying these lesions, releasing 
the nerves, and in ~timulating the circulation. Slil!ht passive motion 
must he kept up, to prerent ankylo is. Obstructions to the circulation, 
U1Hl 10c<1l conge,;tion, may he relien:d b~r appropriate methods. 'Yhen 
pus forms, which " 'ill be eyidcncec1 by chills and fe\'er, lo>,s of appetite, 
confined bO'l'els, etc., a free inci"ion i-llOUlrl be made atl the mo,;t con
Y('nie-ut point and the pus cn1cuntcel. The ioint may thcn be wa"l1l'd out 
daily with an nntiseptic solution. E\ ell i hongh pus fonnR in the joint, 
aJ1(l the syT'orinl Huid drain" out for '\' cek~, thcre is no danger 
of ankylosis, unless the cartilage~ l lccome eroded and c1cstroyc<l. .'ts 
the inflammation subside,,-, more \"i~orous manipulation of the joint 
~hf)nl<1 he maac. :-ihoulc1 mw H<lhesion,., 1'ortn, tllt'y lIlay he rcallily 
broken up and the inflammatory ti:;,.,uc,; ahsorbed. · · , 

Chronic SynovItis. or ,;uhacute ,,~'no"itis, Ire(]uently follows nn attack 
of ~cute inflammation of the synovial memhrnne, or it may he suhacute 
from the hcginnin§!. It is "tat cd hy excellent authors that many of these 
ca,es of ('hl'onic ,;yno\'iti , arc tuhercular inflammations. Tlw oppo,.,iie 
of this might he tated with perhaps equal truth, that many ea;-;e,.; ding· 
n0.;;ed ae; tuherClllar ",ynoyitl:; are nothing more th,1l1 simple C il~e, of 
, u bacute Rynovitis, the rc"nlt of le"ion<:, ",u hhn:a tiom, amI ('on tract iom 
of fa,;('ia or llll'"cll'~, \rhich interfl're ,,-ith the circulation and hring ahollt 
the inflammatory eonc1itions. The hallit of calling the~c prolonged 
ca es of chronic .;;vnoYiti, which (10 not yiel11 to til<' trfahnent ndmin
i5tprecl, "tu here-ul1~],:' is nothinl! ,hort of '"i e-i OllS. \Yi t hout dou ht, many 
ca"ec; are (lup to the depo,;it of the t.uherclp hncillu~ out-:ielp of the mem
brane, or within th(' n1('m1lrane. anc1 thi" 100\"-'!rnclc inflammation re--u1ts, 
but thprc nre other cau<;e~ more important than thp..;e bacilli. <lUU those 
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causes might be summed np in the in1erference with the cireulation to 
the joint and bad general health. 

Pathology.- The sJ"noyial melllhrane may be congested, but the 
,illus-like projections aronnd the etlgeb of the articular surface IJecome 
hypertrophied and edematous. .\ c()n~iderable amount 01 fluid may 
exude into tl1(' joint. Thi may he ~() great as to give rise to a condi
tion called ('hyelrop" artienli." The lIature of the fluid effubed into the 
joint lllay he that of ordinary ,erum. The joint may remain in this 
C0l1!litioll for years without ehange, while on thc other hand, abs:lrption 
m:l)' take place and the cli,.ea::-.e lb,apPt'ar. The syno"ial membrane may 
bocome thirl{ened and hypertrophied, and as it hecomes distended, it 
may extend along- sheaths 01' 11l1l:-:eles in poueh-like dilations 
(Rnker's ey. tf;). The cartilages of the joints may heeome inflamed nnd 
thiekenell. :-;omrtimes e1egelH>rationF- of the thickened portion, of the 
syno\'ial Jllrl'1bran~ may take: place. 

Symptoms.-Byidences of eiTmion in the joint, together with a his
toryof at'ute,.:ynoyitis or le,.ionf', intlicating interferenee " 'ith the return 
circulation, or n history of injury. together with the presence of fluid in 
tIl(' ioiJlt. Tn f;onll? rase:; there may he fal;;e erepitns in the joint. occa
sion('(l h" th(: fornwtion of weak fibrous adhesions. On motion the--e 
arc lJrok'en up. -r f tllC joint is aspirated, a viscicl, straw-colored fluid 
will be obtained. 

Treatment.- In the treatment of chronic. as in acute, synoyitis. 
o>;teopathic methocls hayc accomplished "'on<1erlul re~nlb. If these 
mnnipulatiye measUl cs a re pcr;;i~tec1 in, gooe1 results will he ohtained, 
am1 amputntion r0nclered unnccessary. It cloe. not matter whether the 
cal"e is tubercular or not, the same 111ethocls f;hould he employed, ",hi,le 
uniformly good rt'cultf; ma:" be cspecieel. E,"en in cases of long 
stilne1ing,where f;llTgieal authorities h:we aclYisec1 amputation as the only 
meano:; of rrlief. good re,",lIlts htlyr heen ohtnined in man~" cat>e~. It is 
in this claf;;:: of case" that 0I'1eoputhic pract~tloncrs ha"e achieved some 
of their mo,;;! hrilliant remlt::;. 

The treatmellt consids in f;ecnring thc proper hlood supply, remov
ing ohstfuctiom to the circl1latio]), and reducing subluxations. Certain 
spinal ]<'"ions, affC'roting the nntrition to the joint, ma~' hc the cause of 
the diseaf;e. 'l'he"e shoulc1 he rell10ved at Ollce. Hesorption of the in
flammatory thickenings :md fibrouf; tisf;ues about the joint may be 
secured by olltaining the 11ro1H'r ejrculn1 ion. 

Acute Arthritis . 

. \rlhritj,.. i,; an in fi am nuli ion of all the tissues of a joint. In synoyitis, 
tllt' infiHmmntion is limite(1 i 0 the Rynoyia] 1110111 branc. In a1'thri tis, the 
synoyial memhrane also may he il1>01\'er1, but the inflammation rx
t~nrls into the (:c)llllectiYe tiSS1H'S ahout the ~oint. The origin of the 
disease may he within tlle "ynovi;11 membrane, as synoyitis, or it may 
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be within fhe: bonl': a~ o"tpitis, but at a1l l"'rnts, the inflammation in-
10lYe" all 01 the articular .. trlldure:; . 

Cause.- Thc cau,.cs are theame as in "ynoyiti;;. In arthriti" there 
i llsually a hi,. tory of .!Orca tel" injury, oil ell pendr,l ting "ounlh, or 
a :li"tol"Y of o"teiti~. pl'rio"titi,., o::;teomyeiiti:;, or au::-cl'"" in the '-oIt
parts "hieh lilly haH' im'oh'ed tbe joint, or there may hare be •. ~~l the 
n b:"or[lt j0n r,f t'l'pLic pOi'Olb froll1 certain aeute fl'\ er8, \\ hich have 
loJged in and about the joint, :jet.ting up a gelll'ml infbmmation. 

Pathology.-The l h,lllges occllrrin~ in the joint rary uccording 
to the eom"c of "[ile (li:'l'H,e, an.] acron1ing to it,; origin. It u~ually 
uegjDR a ,m acute inflammation of the l:-yno\-ial membrane, which 
"pl'l'a(h into the surrounding tisslll'S, the cartilages bl'come eroeled and 
s0lt('ned, and lllay hr entirely dr;-;t.roye(l. The ligaments become infil
trated ,,-ith inflammatory clements, toortening may take place, with 
marked inc-rease in t.he connrdi'-e ti::;~ne l'h'ment::;. Becau"e of the mu' 
rulur spa..;m, and the weakened condition of the ligaments, lux"ltion of 
the arti(-ular end" of the hone, rollolrs, "hile hecan,e of the intel'£ere11l"C 
in the circulation, and the partial arre"t of the nutrition to the t:s"ue' 
about the ioint, disorg-nnization is folloll"cd by the formation of pn and 
I'nriher de~truction of the articular structures. The pll' will burrow in 
t hI' (1 ircctioll of le<l"t )"r"i, t Hlle('-. finn 11y rupturing, perhaps, some 
(1i<-bmce from thr joint. It \'.-ill rontinue di~t"harging pus for u con-id
l'l':lhlc ll'npth of time, ,1ftel'\l"anl the ah"l'r~;; may heal an(l fibl"ons 
ti~"lles form hd\\ el'l1 the artir'ular en(l' of the bone~, produci!lg true 
ank\'lo. ie;. 'fhi. ankylo~i" may. in some ca~e", he bon)', leu\'ing- u perma
lH'l1tlY .~tirr ioint_ The C'artilat'e<; arc <1e~tro~'erl hy the procl':;' (if infil
tration nnd ;Irg-rnrration. The ent1~ of the bone::; may often be g-reatly 
rro(le(l or le,.;tro,,"e(l h)' a pro('('-;; of carie". Sometime:;, before the 
rpinhY"i<; ha~ hern llnit"cl TO the rli3ph)':,i". the entire rpiphy;;is may he 
l1l' ... troYc,l. ll('tan"e of interference to the c-irculation. There j,; n C"ertain 
rLI"~ of thr·,.e (-a,.;r" in ,,-hich th" pn:, 1nllTO\\'':; in nI<111)'" llircdlOJlS 
illtO t;le n\l:"rle~ and along thr 1'one5, g-i\'ing ri<.e to a general ,eptie 
rondition_ hI !'ucit ( .. l,.;r,.;. ihr P11'; may e\'en g-ct into the medullary cw
it.I·, "l,tting up 1I11 o,tc'omyrliti,.; . :-;ul"h L1~I'''' l'1ll1 unfnl"onllJl·. 
In mo"t en,.:(''' , the pus \\ill rupture in the neighhnrhool1 of the joint, 
aftrnl"anl IH'nling hy thinl intrntion. _\ ftl'l" prolong-ell "uppllr:l
tion in the wor..;t .'a~e,.;. lanlnl'eou,.; lli"ra"c ana a1fl'dion.;; of thr yi"l"era 
11 ny o('l"ur. 

Symptoms.- Thr "ymptoms n111)' hr those of an or,linnrY atwek of 
~yllo\'iti,.;, 1mt a,:: "oon a" thr ..:trllt"tun'", nllout thl' '.'"l1ol"ial llH'lIlhrnlll' 
hrgin to hr i11101\ ",1. tlH' -ymptol!l"; afl' mOrt' intl'II";I'. !!I'l';l!,'r ;;wpllin rr, 

('llr111a .111ont tll(, joint. O1n,l a hlni,h-J"l',l ('olor. will -l'n'p to cli ... till!!ni,h 
it from "'YIl'JI·iti~. 'I'll\' 1I'IIl]WI";ltul"e i, hi!!"IH'I". ,11111' tIl!' pul,e mol'l' 
rnpi(l. ,,'lH'rt' Pll" <lI'l"rlo]1" in the ..:rpti,' form.; of thr (li"'e:l l" 
tll"re will he ehilk follml"(',l l,y ri!!or,. n quiet rllnrlition of tIll' 1I0wel~, 
nn,! a 10" of apI"'! i\!'. Th!' p;1I il'nt i, often ('oll,itll'l";l bly debilitated. 
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TIl(' pain in the joint is usually very severe, Jn d the reflex irritation of 
thr muscle gives ri:,.' to painful sbrtings. .~ Her rupture of the abscess, 
the conditioll heals slowly. 

Treatment.-In general, the t.J-eatment is the same as in synovitis. 
Thl' pus must be evacuated early ana good drainage obtained. The 
patient must be given a nourishing diet, while the secretions should be 
mn,Je as nrarly nonnal as po. sible. Where there is extensive destruction 
of bonl', and the case continues a c:onsiderable length of time, resection 
of the joint and scraping nway vI all the necrosed bone may be neces
sary to save the limh. Even in bad caseR, if good drainage is secured, 
manipulative methods will obtain good results. Obstructions to the 
return circnlation must be removed, spinal lesions corrected, and the 
general health huilt up. The prognosis should always be guarded, 
although a fair result can usually be obtained. 

Epiphysitis. 
Bpiphyp,iris is nn inflammation of the eriphysis of the bone in young 

persons. It may be acute, subacute, or chronic, and arises from injury 
or lesions affecting the blood sllpply, or the abnormal relations of the 
bones. It may, or lIlay not, involve a joint. 

Cause.-The callses fire the Rame as those of synovitis and arthriti s. 
The rhnnges taking plnce in the epiphysis are surh as to terminate 
<]uickly in suppuration. Should the pus and inflammation extend into 
the joint. ~lTthrjtis may result. Rometimes the epiphysis may be sep
arated from the tliaphysis 01 the hom', forming a sequestrum, ',,,hen by 
a process of sur>puration, lllcention, aml a hnrrowing of the pus, the 
sequestrum Dlav be disloclgecl, or even exfoliated l1y nature. Tn most 
caRes, the injury and destnlction of the epiphysis result in a shortened 
lim h. There are ea~es in which the Ii m b even ~rows longer, because of 
the formation of lWW tissl1es within the epiphYf'is. At all events, stiff
ness and fixidity of the joint ar(l the rule. Sometimes a large abscess 
reslll ts. 

Treatment.-The treatment is essentially the same as for arthritis 
and synovitis. The prognosis should be guarded. Should the case be 
sern before thl'rr is destruction of bone, relief may be given almost at 
once. The redwtion of the suhlnx::ttion ann the relaxation of the con
tracted muscles, thus removing obstructions to the circulation, will 
prrvent dl'structive changes. 

Gonorrheal Arthritis, or Gonorrheal Rheumatism. 

N ot infreqllrntl~r eluring the course of gonorrhea, the patient may be 
attacked with inflammation of the joints. Cases have been reported 
where these inflammations attendNl gOll()lrheal opthalmia. TheFe arth
ritic inflammations vary in intensity; some are very mild, while others 
arp f'evere, furnishing a mental pldure of the ordinary case 
of arllte rheumatism. Not all the rheumatic attacks taking place during 
gonorrheal arthritis are the result of this disease, but many are. 
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Cause.-The cause of the joint-inflammation sccm to be the ab
sorption of the prod1lcts of inflammation. It may be, in some cases, the 
streptococci; in rare instances, the gonococci may be the exciting cause 
of the inflammation. It is really not a form of rheumatism, but a form 
of arthritis, due to the absorption of the inflammatory products from 
the ulcer found in t.he urethra, or upon the mucous membrane of the 
vagina. The inflammations are rather intractable, but yield to treat
ment. The infiftJomations usually eno. in resolution, but may end in 
ankylosis, fibrosis about the joint, ano. in suppuration. The disease 
occurs during the later stages of gonorrhea, or after the discharge has 
disappcned. It is u~ually confined to one joint, most often the knee; 
the next most frequently affected are the tarsal-joints, which is often 
followed by flat-foot. It may affect the hands or wrists. The disease 
frequently recurs. 

Symptoms.- The symptoms of the disease are those of acute and 
chronic arthritis and synovitis. Thc presence of chronic gonorrhea, 
together with evidences 01 rheumatism, will determine the diagnosis. 

Treatment.-In the treatment of gonorrheal arthritis, the organs of 
elimination, especially the kidneys, must hc kept active, and the circula
tion through the affected joint should be improved. Since the disease 
is produced by the absorption of toxic products from the gonorrheal 
ulcer, it is plain that these elements would lodge and excite an inflamma
tion at a weak point. Stimulation of the spinal origin of the nerves to 
the joint, together "'itll loral treatmcnt about the joint, impr07ing the 
circulation, and assisting r rsorption of the inflammatory elements, will 
be necessary. Any subluxat.ion existing must be reduced, as these are 
regarded as responsible for the inflammation. 

Tubercular Arthritis. 

There is a large per cent of case~ of chronic arthritis which are either 
tu1Jercular. almost from the incipiency, or become tubercular some time 
within the history of thc disease. '1'118 disease occurs more frequently 
in the spine than any other part of the body (See tuberculosis of the 
spine). In order of frequency, the following joints and bones are 
affected: Knee, hip, ankle, tarsus, elbow, wrist, hand, skull, face, 
sternum, clavicle, ribs, pelvis, femur, tihia, fibula, shoulder, scapula, 
ulna, radius, humerus, and patell!1. The disease is much more common 
in young people. It is claimcd that the imperfect structure and the 
irregular contour of the vessels in thc epiphyf'es of the bones entering 
into the formation of the joints involved, constitute an important fac
tor in the developll1ent or tubercular (1i~ease . This is hardly true. Thc 
presence of spinal lesions, together with partial dislocations, muscular 
contractions, contractions of fascia, etc., all assist in bringing a bout a 
condition in which there is an abnormal hlood supply and abnormal 
nerve influence to the joint or bone, and uUt1er these eircumstances, the 
tubercle bacilli are deposited and the di~ease arises. The deposit of the 
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germ takes placE' more frequently in the epiphysis in children, but in 
auults the eli>:ease starts in the ~/noyial membrane, or joint-capsule. 

Changes Occurring In.-Th e p>lthological changes occurring in 
tuberculosis of joints are, in general, as follows: 

1. The formation of granulation tissue. Thi is characteristic of a'l 
tubercular inflammation~. SomeLimes iL is fungating in character. At 
other times there will he hut felV tuherc\es and but little granulation 
tissue. but the rule is that a consiucrable amount is formed. 

2. Caseation and softening of the granulation tissue is sometimes 
termed gelatiniform degeneration. This takes place according to 
whether there is sufficicnt interference to the nutrition of certain areas 
of thr affccted tis UPS. In some ca es, no caseation and softening follow, 
while in otht>l" casC's the ncgcne .. atil'e changes are extcnsi,·c. 

3. J 0int-efl'usion. Effusion into the joint is the rule. Sometimes 
there is hut little joint-elru,.,ioll, while at otht>r times it is extensire. 
There is a ccrtain claf'S of ca"es in which there is a con iderable ,Jmount 
of ,granulation tisslle. with no cll iltiion and no tendency to caseate. In 
such cases there will be but few tubercles formed. 

4. The contour of the joint is changed. The joint becomes spindle
shnpcd, and thc ti~sucs arc morc or le:::s glucd togcther, and thc motions 
of the joint become limit cu. There may be considerahle redness of the 
joint, or there may be none. ,]"he veins about are often considerably 
enlargerl, due to the interference in the return circulation. Especially 
is this true wherc the granulation tissue iurohes the deep veins, in case 
of tuberclllosis of the knee-joint. 

5. Deformity is one of the most important changes occurring in 
joint-tuberculosis. This deformity arises, mauy timeR, before the de
posit of the tubercle. Primary injury is an important factor in the 
cause of tubercular disca e. 'rhis primary injury may be contusions of 
the ends of honcR, or it may be a suhluxation . rfhe injury of the joint 
may produce , pasm of the musclcs, holrling the bones in an abnormal 
position. 'This initial deformity js exnggeratecl in the later stages of 
'he eli. ease by muscular spa ms, erosions of the bones, de truction of the 
.:artilages, and rf>laxation of certain of the ligaments, and contraction 
of ot.hers, producing partial or complete dislocations. Furthermore, 
the position o~ the limb m'~L1mrd by the patient in obtaining relief from 
pain, oftentimes re:::lllts in deformity. 

6. Abstei''3 formation. In a certain proportion of cases, degeneration 
al~d softening occur, resulting in the formation of a fluid similar to pu". 
This fluid burrows along the ShC'flth of musdes, or fascia-planes, and 
finally reaches the ~urface and rupture~, forming a sinus. Occasionall) 
infection will take ~)lace along back this sinus, which leads to pyogenic 
infection of the joint. Fpver and other eyidences of the septic process 
will be pre>:ent. rfhis acute suppuration is "ery often perilous to life. 
so it should he a,oided uncleI' all circumstances. 

7. Ankylosis. By the old method of treatment, ankylosis was the 
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rule, and in only a very few cases was the disease recognized sufficiently 
early, nor was the treatment suIl'lciently successful, to permit of a cure 
without limited motion. Osteopathic treatment has improved upon the 
older methods, from the fact th'tt it not only secures an arrest of the 
tuberculous process, but likewise prevents ankylosis in a large number of 
cases. Somebmes ankylosis cannot he prevented. The disease may some
times l'(·main quiescent for seY('ral years, and again 1Jreak out anew. 

Treatment.-The treatment of tuberculosis of joints may be fol-
10lred out on the Sdme vrinciples as oftubel'culosisofanyot.herstructure. 
The deposit of the tubercle bacilli will not occur unless there is a dimin
ished resistallce of the tiQsues. 'This condition may be overcome by 
building up ihe system and increasing the nutrition of the tissues at 
the point of least resistance, or those affected. It is conceded 
that our only protection against the onslaughts of the tubercle bacilli 
is normal, healthy blood, and a free circulation. These may be best 
obtained by osteopathic methods. 

The manipulation employed should he at the spinal origin of the 
nenes to the affedetl part (ll' clirectly oyer the "essels carrying the blood 
to and from the diseased area, always working in the direction of the 
circulation ;abo local manipulation, to prevent stasis and to increase the 
local nutrition. f.lesions ilirectly, or reflexly, affecting the circulation, 
or nerve supply, mlJst he removed as soon as possible. Motion must be 
kept up in the joint, to prevent ankylosis. There is no danger of dis
seminating the tubercle bacilli. Very vigorous manipulation 
will do mechanic,ll injury. When abscesses occur, the necrosed 
tis[,ues should be washcd away hy antiseptic solutions, and rip;id 
cleanliness enforccrl. Antisepsis will not heal the sore-only good, fresh 
blood can accomplish it. 

Tuberculosis of Special Joints. 

Hip Disease.-This afrection has a variety of names, such as Morbus 
Coxarius, Morbus Coxae, Coxitis, or Hip-joint. disease. 

Causes.-The causes of hip disea. e are (A) Contributory and (B) Ex
citing. 

The contrIbutory causes consi~t of luxations and subluxations of the 
hip, or conditions a (feoting the circulation and nerve supply to the joint 
and surrounding t.issues. The ncI'VC supply of the hip-joint comes from 
the anterior crural, obturator, great sciatic nerves, and filaments from 
the sacral plexus. These nervcs may be pressed upon by luxations, 
curvatures in the 1nmhar spine, subluxations at the Racro-iliac joint, 
usually a twi~tec1 condition, or at the hip itself. or hy contractions of 
the psoas mngnus, pyriformis, ancl other muscles. The blood supply 
comes from the internal circumflex, sciatic, gluteal and obturator 
arteries. These arteries and their accompanying y('ins may be ob
structed bv rontrar·tions of the int('rnal femoral, glut('al, obturator, 
psoas, and ~ther muscles, also by ccrtain hony lesions. By the operation 
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of the~c lc~ion., 
slight injury. or 
set up. 

the joint becomes a weak point, when, because of a 
the dcpo'iit of the Lacilli, degenerative changes are 

The exciting causes are injury and deposit of the tubercle bacilli. 

FIG. 85. 

Early hip disease, showing 
obliquity of the pel";s 

Occurrence.-The di ease occurs 
more frequently in children. It is 
claim cd that between sixty and sixty
fiye per cent of all cases occur in chil
dren uncleI' ten years of age, while 
eighty per cent. of the cases are found 
in individuals under twellty. 

FIG. 86. 

Obliteration of the gluteal fold as 
occurs in hip disease. 

Point of Origin.-ln the largest num her of cases, the disease arises 
from th0 depoit of the tuherel(' in the acetabulum. In a certain propor
tion of ea,0E, it fir::;t begins in the head of the femur, while other times 
it may ari,;e in t1w great trochanter. In cases de\'E~loping in adults, 
the deposit of th(' tubercle will be in the syno,ial membrane, or in the 
('onllecti,'e ti::;sue: outside. 

Symptoms.-Th(' t'~'mptom;; of hip-joint di~ease vary with the 
nature of the ('hang!.',; taking pla('e in the joint. They may, perhaps, be 
best un(lerstood hy cla,;sifying them in the following manner: 

1. • ympatheti!' pain in t,he knee-joint, which is most likely due to 
the im·oln'ment. either directly or retiexly, of the obturator nerve. It 
may be due to pre;:-t'ure upon tl;e obturato'r nerle, or to an irritation of 
the filament::; "'ithin the hip-joint it~el£. The pain is usually localized 
on the innf?r t'ide of the knee-joint. It may he on the front of the leg, 
or extend alon~ down the inner ::;ide of the thigh, leg, and foot. 

2. Faulty position of the limh. The abnormal position of the leg 
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early in the di~ease consists of flexion, external rotation, and abduction. 
The flexion may be slight and the abJuction not great., depending upon 
the severity of the symptoms. The cause of this position seems to be 
the tension of the ilio-femoral, or Y-ligament. Thf' fluid effmion in 
the joint apparently lifts the head of 1he bone out of the socket. This 
produces a greater tension upon the Y-ligamcnt, causing the Jlcxion. 

FIG. 87. 

Flexion of the thi.h produced by tension of the Y-ligawent as happens in coxitis. 

This flexion gives rise to one of the earliest symptoms, viz., inability 
of the patient to complctely extcnd the lim b, or should the limb be com
pletely extended, it produces lordosis of the pine. 

3. Later deformity. Later in the disease, because of the muscular 
spasm and contracted fascia, and because of the changes taking place 
in the head of the bone, or in the acetabulum, the limb becomes ad-

FIG. 88. 

Lordosis of the spine, prodnced by extonsion of the legs, as occurs in hip disease. 

ducted, rotated inward, and flexed. Should the epiphysis become sep
arated from the shaft of the bone, it may resemble a fracture of the 
neck of t.he femur, while in other cases, the head of the femur is drawn 
against the upper rim of the acetabulum. Here it presses against the 
npper and back part of the cap ule, which gives way, and the 
muscular contraction proc1nces a dorRal c1islocation. This is the most 
common and the characterist~c position of old cases of hip-joint 
disease. From early in the di ease, extending through its clinical course, 
there is a marked aduuctor spasm. Following fluid effusion in the joint, 
tp,ere may be extensive erosion of thc bones, ligaments, and cartilages. 
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The fluid effusions may be so great that fluctuation can be made out. 
Where erosion of the bones and destruction of the cartilages, with 
formation of pus, follow, this pus will burrow through the mu cles of 
the thigh, underneath the fascia lata, to the point where the tensor 
fascia femoris mu. de is inserted, where it ruptures. In other cases, 
the pus may Teach SCl.lrpll'" trial1g1e, by passing through the cotylOid 
notch, or by passing through the bursa underneath the psoas muscle. 
In other cases, it may hurrow upward underneath the glutei muscles. 

4. Pain is produced in the hip-joint by pressure on the sole of the 
foot and great trochanter. While pain is present in hip-joint. disease, 
it is markedly increased by pressure in these localities. 

5. Marked atrophy of the nHl des aHends hip c1isea e. There is 
flattening of the buttock, and the gluteal crease, or fold, is lessened, or 
absent, and is lower down on the affected side. 

Early Signs.-The early symptoms of coxitis may be entirely over
looked. Ufiually there is e,iclcnce of malnutrition, the child has night 
terrors, and on arising in the morning, shows lameness, which wears off 
fluring the day. The child ea i1y tires at play, and c;hould he lie down to 
rest, the lamenees is evident in the hip, which will, perhaps, wear off 
again shortly. Pain may, or may DoL, occur in the hip, upon tapping 
the sole of the foot, or upon pres ure upon the trochanters. There is 
slight adductor spasm, and as the disease grows worse, the little patient 
complains of pain in the hip-joint and on the inside of the knee, while 
there mlly be more or less tilting of the pelvis to allow the foot to touch 
the ground in walking. 

Diagnosis.-Thc diagnosis of early hip disea e is very difficult~ In 
making an examination, the pelvis should be placed in normal relation 
with the spine, the anterior superior spines of the ilia should be on the 
same level, when shortening oJ lhe limb can be detected. If the limb is 
flexed, with the ilia in normal position, and then extended, lordosis of 
the pine will he produced. There is usually limitation of motion in the 
joint in . ome direction. 

This eli ellse may be confounded with lumbar or psoas abscess from 
caries of the spine, ;:acro-iliac diseu e, congenital dislocations of the hip, 
lordosis from rickets, infllntile paralysis, gluteal bursitis, or gluteal ab
scess. In psoas or lumbar abscess from caries of the spine, there will 
be evidence of disease of the vertebrae, whereas, the abscess ap
pears below Poupart's ligament, external to the femoral vessels, at a 
point where hip abscess rarely, If ever, appears. In sacro
iliac disease, pressure upon the iliac ere ts will produce pain, whereas 
tapping of the sol('of tlle lod will not produce pain. There will be no 
limitation of motion in the hip-joint. In congenital dislocations, a his
tory of the case, and absence of inflammatory signs, together with an 
x-ray examinntion, will enabl(~ the phy. ician to make a correct diagnosis. 
In rickets, there will be evidence of the rachitic ro ary, anc1 the involve
ment of other bones and joints than the hip. In infantile paralysis, 
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there arc no inflammatory symptome. There is progressive muscular 
atrophy, which takes place rather rapidly. In gluteal bursitis, the ~ymp
toms are continuom anrI unremitting. Exerciee aggravates the pain, 
which i moderate. The location of the pain is behind the hip and be
hind the knee. 

Treatment.-The treatment of hip disease consists in removing the 
lesions found. Twists in the pelvis and curvature of the spine call for 
attention at once. It is not necessary, in many cases, to manipulate 
the thigh at all. H the thigh is manipulated, it should be done gently, 
and not so 3S to do injury. 'Treatment to correct the position of the 
spine and the pelvic Ie ions will be followed by good results in from two 
to six months. In bad cases, treatment may be required longer-a year 
or more. 

The methods employed in surgical practice are, fixation 
and extension for a long !leriod (six months to a year). By this treat
ment, ankylosis is the rille. Ankylosis rarely, if ever, follows osteo
pathic treatment. In fact, the ankylosis already present is often 
cured by the treatment. When pus form s, it should be evacuated and 
the cavity well drained and cleansed. No local application of medicine 
is needed. If the strictly osteopathic methods are relied upon, good 
results will follo\\'. Where luxations, or subluxations, of the hip result 
from the di~ea::;e (;\'hich \l'ill nearly always occur in cases not treated), 
they should be relluccc1 at once, 'lnd the lind, kept in an easy normal 
position until the use is rC'covered nnd pain ceases. 

Sacro-Iliac Disease. 

Sacro-iliac disease is rare, and comes on after the age of fifteen. It 
may arise from the tubercle bacilli lJeing depo ited within the joint, or 
the adjacent bones, or through tuberculous pus burrowing into the joint 
from caries of the spille. It may be associated with extensive disease 
of the pelvic bones. The symptoms of the di ease arc obscure. It may 
be confounded with vertebral caries, sciatica, or coxitis. There is con
siderable limp on walking, suhltnation of the ilium, and pain 
upon pressing the llia together. The pain may be reflected down the 
leg, because of the close proximity of the obturator nerve. 1£ iliac ab
scess results, there may be some fiuctuation, otherwise there is none. 

Diagnosis.-The tenc1erness and soreness over the iliac-joint, to
get.her with the abeence of caries of the spine and hip-joint disease, and 
evidence of inflammatory exudates about the joint, will determine the 
c1iagnosis. 

Treatment.-In &acro-iliac disease, there is a condition of curvature 
of the lumbar spine. This directly affects the nutrition to the joint. 
There is a subluxation at the sacro-iliac joint. TrC'at.ment 
sh"uld be directed to these conditions only. When all, cess occurs, 
the pus should be eyacuated, :m(l thC' treabnC'nt directed toward improv
ing the circulation :mcl nutrition to the affC'ctC'CI area. 
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Radiograph (pO ... tlrior dew ) ... howiTlg' the condition of the hip ill an old qui<:.I.;ccnt 
c::tse of morbus coxarius ill a hoy agt.:d 1(:11 years. There is entire destruc

tiol1 of th e head and neck of the klllur. There was no abscess 
( formatiol1. There is good motion aIld about two inches of 

shortening. Treatl11cnt is oC no va lu e. 





DISeASES OFJOINT5. 205 

Knee-joint.-(Whit e Swelling) .- The knee-joint is more frequently 
inyolved than any other 01 the jointR, except in the spine. It is said that 
the diease I,egin., in ('ase of the knee, ill the femoral epiphyis mo::,t 
often, but 111<1Y begin in the. yno,ial sac, or joint-capsule. It:s most 
common in young adults. It may follow an al:ute synoyiti. In many 
ca:::c there i~ hut little welling, while at other times there may be 
enormous sm~lling, with gelatiniform degeneration. 'rhere is great 
ml1!'culul' "paSlll. The tis,;ucs becollle glued together and the tihia is 
c1i:::locatcc1 haekwunl. 'l'he di~ea"e may exist for years. Pain is rarely 
se\ere, and the lameness is uswllly the re~ult of deformity. The sud
den spasmodic muscular contraction is one of the peculiaritieH of the 
rlic:case. In f'ome cases, there may be rapid destruction of the joint, 
whcrea , in others, it may become Ijuiescent and thus continue for years. 

Treatment.-The cause of the clic:ease is a posterior condition of t he 
ilium at the saero-iliac joint. In many cases, there will be lumbar lesions. 
11u<;cular contractions, al 0, may directly airect the circulation. Sublux
ation~ of the hip may he re:ponsilJle for the ailment. In a case, in a 
young lady, of one ano one-half year's :::tanding, after treatment with 
ph ter cast anel iodoform emulsion injections and various other 
mcfhocls, :l1nputation '\'as advised hy eminent surgeons. An 0 teopath 
was consulte(l. lIe cut ofT the plm,ter cast, ·reduced the luxation at th e 
hip, eorrede(1 thc lumhar ["pine, encouraged the circulat,ion to the in
ftamec1 ioint, and ohtaincd a complete cure within a month. The lady 
had hcen eompcllc(1 to use crutchc,: for nearly t.wo years. It has been 
fonl' years sincc thc case waR discharged cured. There has been no 
cyi(1ence of rdurn 0"£ the trouhle. 

It is not nccc~sary to manipulate the joint itself, but all attention 
s11flul(1 he (lirf'ded tf) correctiJl~ the Ie. ions, and securing a gooel blood 
Sllpply. If seen carly, or there is not too much de truction of hone, a 
C1ll'e ma)' hc cX]lcctc(l in from on(> to Rix l1I()nth~. ~\nk:vl osis can usually 
he preyenter1. By medical or sm~ical treatment, ankylosis is the rule; 
in fact. what is lnokc(l for. Osteopathic treatment avoids anky
losi , seeurcR gooc1uf1e of the afl'rded joint, amI cures the disease. 

Ankle-j oint.-The e,idenceR of disease in the ankle-joint are simply 
the eyidcncc of tuherculosi!" anywhere-more or less fluid effusion, pain 
in the joint, lamcl1cRs and limitation of motion. Caseation and sinus 
may follow, with r1ef1truction of Rome of the hones of the tarsus. The 
dic:;case jc:; ca11<:('(1 h~' luxations of one or more of the tarsal bones, coupled 
with injury anel cl"poc:;it of the ~erms. The treatment is directed to 
replacing the honc;; anel sf'eluin~ the proper nene and hloorl supply. 
If there is a.,)' ahnoJ'mality at the hip, it ~houlr1 he corrected. Should 
abscess occur, thc treatment mu. t still be directed to assistin~ and en
couraging the circulation. L'"niformly good results will follow the treat
ment. Where thf' patient ic in ]Y,d general health, and there is a con
dition of m11nutrition . attention mURt be directed to any pinal lesions 
likely causin~ thf' mio:;ehicf. 
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Elbow-joint.--The disease may arise in the humerus, ulna, or radius. 
The pain is never great, but is attended by great muscular wasting and 
limitation of motion. It i, produced by subluxatiol1s at the elbow and 
shoulder and by lesions in the cervical pine. The treatment in general 
is that of synovitis. ] f a good circulation can be ecured, the disease will 
sub~ide aud the inflammatory exudates will be absorbed. The prognosis 
is favorable. 

Wrist-joint.--Tuberculosis of the wri t if'. rare, and may occur at any 
age. The joim preiH'nts signs of chronic inllammation, and it is fusiform 
in shape. All the motions of the wrist are impaired, as are also prona
tion and supimltion. 'rhe tubercular inflammation may begin in the 
joint-capsule or within the carpal bones. It is caused by luxations of 
the carpal bones and by lesions in the cervical and upper dorsal spine. 
'1'he disease will extend over !l considerable period. By judicious treat
ment, attention to the general health, and with the proper diet and 
hygieni(~ surroundings, a good result may be obtained. 

Shoulder-joint.- The disea e usually begins at the head of the 
humeru . rrhere is more or less destruction of the bone 
by process f)f dry caries (caries sicca). 'rhe di ease is said to be more 
common in adults. In some cases, there may be no swelling, simply a 
shrinking and destruction of the joint, because of muscular spasm and 
caries. Pus forma~ion is rare. The disease is occasioned hy cervical 
lesiong affecting the circumflex or suprascapular nerves. The blood 
supply may be affected by llluscubr contractions and subluxations of the 
humerus. '1'he tre>ltment is directed toward correcting these lesions. 

Hyster ical-joint.-Hysterical-joint, sometimes called Brodie's joint, 
is an affection occurring chiefly in young women. The knee- and hip
joints are the ones involved. There are always evidences of 
latent hysteria. The disease may be brought on hy an injury, while 
sometimes it may arise alma. t from suggestion, without apparently any 
cause. It may follow cnses of synovitis, or inflammation of the joints. 
'rhe patient complains of pain, stiifne. s, and sorenetis. It 
is easy to di cover that the patient resists efforts at motioll. 
Muscular atrophy is n0t great, and is because of non-use. There is 
hyperesthesia of the skin, so that a slight touch causes more pain than 
deep pressure. The stiffness of the joint is produced by mu cular rigid
ity. This muscular rigidity is apparently il1l'oluntarily produced, anel 
the limb may be in any position of extension or flexion. The position of 
the thigh is {"hanged at different tilll(". '1'he skin is u ually cool, IJut 
may become hot at certain periods, when the pain is more excruciating. 
The vain is more in the nature of a neuralgia. The phenomena attend
ing this diEease are not all confined to the affected joint. There are 
other conditions which indicate that the _ubject is neurotic. There 
is evidencE' of nemn thenia, conyuh;ions, globus hystericuf;, or other 
nervous dif'orelers. On the whole, the general health of the patient is 
good. The hysterical joint simulates, correctly or incorrectly, a certuin 
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affection, only as the patient understands the symptoms of the disease 
so simulated. rrhe phYbiciun will likely observe that the symptoms dis
apprar when the attention of the attendant is attracted elsewhere. 'rhis 
mny not ubl·ays be true. 

Treatment.-The treatment consists in reducing whatever le~ion may 
be found along the spine. ,rhere partial dislocations are present, the 
re(ll1ction Ot thebe relie\"8 tbe impinged nenes and will give instant n:
lief, and the patient may be vermllnently cured. '1'he application of local 
remedies and treatment will do no good . 

Neuralgia of Joints.-The term "Xeuralgia of a joint" applies to 
those conditions described in te.n::; as "obscure pains within the joint." 
Eains do not arise de novo. Tbe presence of neuralgia simply indicates 
that there is a nene impinged somewhere. The location of this pressure 
upon the nerve can he accurately iletermined by proper physical exam
ination. There is no excu~e for labeling a case of sublllx
ation which may give rise to a terrific pain, idiopathic neuralgia of the 
joint. N eurulgia:> I' the joint is an impingement of the nerve of the 
joint withollt inflammatory reaction. Reduction of the subluxation re
lieves the condition. 

Acute Rheumatic Arthritis, or Acute Rheumatism. 

This is an acute fel)rile reaction, characterized by an inflammation 
and a fluid effusion jn the joints, together with acid sweats and a general 
interference in the metaholif;l1l of the body. The disease begins with 
malaise and fever, when one or more joints may be affected. Where joints 
are imultaneously afl'ected, they are apt to be symmetrical, or after the 
inflammation suusides in one joint, it is apt to reappear in another 
(]l)eta~tasis). \'Ihen the inflammation begins it is evidenced by a burning 
ul1d pricking pain within the joint. '}'he swelling is often considerable. 
The joint is hot, reel, and stiff, and there may be considerable effusion. 
As soon as the fluid eITusion is sufficient to separate the inflamed sur
faees of the synovialmemhrane, the pain more or less disappears, when 
in several days inflammation subsides, and finally disappears. 
Suppuration rarely, if e,er, takes place. The disease is at
tended by pronoullce?d anemia, and the exhaustion is very great. The 
sweat is ll1Clrkedly acid, the urine scanty, highly colored, and highly 
acid. Di. eases of the hcart, such as enc1ocarrlitis, pericarditis, or myo
carditis, frequently result from the circulation of this changed condi
tion of the hlooc1, apparently 1lronght ahout by the presence of the 
rheumatism. Occasionally cases are found in which there is a condition 
of hyperpyrexia. 

Treatment.-The treatment consists in removing lesions affecting the 
kidneys and liver, nr in stimulating the function of these organs, thus 
eliminating the poisons retained in the? system. Other bony lesions 
directly affecting the joints inflamei! mm,t he removed. The contractions 
of the fascia, ligaments, and connectiye tif;sues about the joints, must 
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be relaxed. The Ie. ions are not C0nsbnt and shonld be searched for in 
any given case. 'rhe most essential point is to keep the eliminative 
organs active an(l !be patient well nourished. 

Chronic Rheumatic Arthritis. 

Occasionally this disease i the result of an acute attack, but more 
often it arises from other conclitiom:. Associated with this uisease are 
e'<po"Ul'e to colel and elamp ,,-cather, poverty, and hardships. Jt seems 
that the tendon-sheaths and tl1l' joint-cap nIcs arc more or less con
gested and inflamed, and theTe may he effusions into the joint. 
Conditions simulating chronic rheumatism, such as painful joints, ar~ 
frequently due to spinal lesions, su1)luxations, muscular con
tractions, partial dislocations of the hip, involvement of the peripheral 
nerve, etc. In pronounced Caf:Ci; of chronic rheumatism, affecting sev
enl joints, there is a general tendency io the formation of fibrous tissue. 
The joint" become thickened anll enlarged, and the muscles atrophy. 
The contradion of these inflammatory tis ues which form about the 
joint, Ie uUs in erosions of the articular ends of the hones and in great 
deformity. Sometimes this deformity may be frightful. 

Syrnptoms.- The joints arc enlarged, painful, and stiff. Changes 
of the weather, dampness, colrl, etc., . eem to aggravate the condition. 
Only one joint may be involved, but usually sel'eral are implicated. 
Effort at motion causes crackling in the joint and false crepitus. This 
may be within the joint itf:elf, or along the tenelon-sheaths, and is pro
duced by the rou.O'hened condition of the te11l10ns gliding in the sheaths 
or the roughenec1 enels 0 r the hones scraping o\'er each other. Complete 
ankylosis may tak.> place in the joints. 'J'here is great wasting of the 
muscles, with profound anemia. There iR little tendency to pus forma
tion, although suppuration and caseation sometimes form a disagreeable 
complication. There is little or no tendency towards recovery. 

Treatment.- In this disease, bony lesions arc the rule. The rem0val 
of the e Ie. ions will be attended. by a cessation of the pain. Where 
fibrous tissues ha"0 formed extcnsiyel~', and t,here is persistent contrac
tion of muscles, not much can be clone, especially if the case is of old 
~tanding. Nature does not have snrl'icient recuperative power. Resorption 
of the fibrous tissues will not take place, and degenerative changes are 
vpt to occur in the tendons, muscles, and ligaments. 

Gouty Arthritis, Rheumatic Gout. 

This disease ari. es in the tarsal and metatarso-phalangeal 
articulations of the feet and h;mds. H is maintained. that 
the disease is caused by the del'osit of the urateR of sodium 
in the periarticular Rtructures. Thi chemical irritant excites 
the inflammation le~ding to the infiltration of the connecti\'e til"~ues 
about the joint by granulation tif;RllC. This afterward is converted 
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into fibrous tist,ues, when rontraction, with consequent deformity, nrises. 
The mobility of the joint is lessened. Sometimes the deposit of the 
urates may be sufficiently large as to cause chalk-stones. Premonitory 
signs are not the rule, but in some cases they may iJe ob erved. The 
seiture is acute and occurs in the morning when the patient 
is !lsleep. I1 e is aroused by excruciating pains in the metatarso-phalan
geal articulations (usually the great toe), the joint becomes swollen, 
painful, and hot to the touch. There may be con iderable fever. The 
intensity of the beizure u~ual1'y abates within a short time, ,rhercas 
n recurrence. often with renewed violence, happens the following morn
ing. These attacks recur with varied 'intensity for several days (six to 
tell). when the ,l i ~ease subsides. Unless the person gets en
tirely rid of the callse of the disease, and the system is more or less 
regenerated, subsequent attacks will lead to a chronic condition, in 
which there may be great deformity and stiftness of the joint. In some 
ra~es, ulceration takes place, and these chalk-stone deposits may be ex
foliated. The disease arises in people who eat highly concentrated and 
highly seasoued foods, and "'ho have been addicted to the use of stimu
lants. It is attended by hypertrophy of the heart and increased ar terial 
tension. 

Treatment.- The treatment is directed toward removing ksions, 
causing a retention of these urates and to reducing su bluxations of the 
affected joinh'l. Le~jons affecting the kidneys are responsible for most 
of the mischwf. When the e are removed, and the kidneys act nor
mally, the irritating deposits arc absorbed and eliminated. The sub
luxations of the bones forming the affected joints, as the phrtlange!' an d 
mdatarsal, and tarsal, should be adjusted. The circulation to the 
affected part must be improved Dnel the inflammatory products absorbed. 
Relief may be given almost at once by this means. The progllosis is 
fayorable. The system mnst be renovated and the ratient placed on a 
rlain, wholesome diet, and stimulants must be avoided. 

Osteo-Arthritis, Rheumatoid Arthritis, or Arthritis Deformans 
(Paget's Disease). 

T his is a progressive disease, which leads to great deformity, and, 
oftentimes, to complete impairnJent of the function of the joint. One 
of the marked peculiarities of the disease is that it is attended by a great 
deal of destrnction of the cartilages, enlargement and alteration in the 
articular end~ of the bones, and the formation of osteophyte in the 
fibrous tissue about the joint. Because of the formation of the fibrous 
ti sue and the erosions of the ends of the bones, great shortening of 
cC'rtain bones, such as the phalanges ana metacarpal bone of the 
thumb, may orcur. The joints of the extremities arc most frC'1uently 
im'olved, although it may affect the f;pine or lower jaw. 

Causes.-Expo, ure to cold, lesions affecting the central nerVOllS sys
tem. or :he roots of the spinal nerves, anti a general depressed condition 
of the neTlous system, arE" helieveCl to be the causes of the diseas'3. 
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Pathology.-Inflammatory changes take place in and about: the 
Joints, cartilages, ligaments, synovial lUembranes, etc., leading to 
(lhl'osi. The cartilages become eroded and cracked, and by friction on 
each other, gradually wear away. rrhe pathological process is es cn
tially that of fibrosis, together with ;1 ,oitening of the matrix of the 
cartilage and the absorption of its elements. It is claimed by some that 
the pro~e s is one of ulceration, but this i ' hardly true. 'rhe changes 
taking place in the synovial membrane are similar to those which occur 
in chronic synovitis. Some fluid effusion takes place 111 the joint. This 
comes from the congestion of the synovial membrane and the ede111<Jtous 
condition of the villus-like proces es and fringes of the synovial sac. 
Sometimes these processes become detached and form loose bodies with
in the joint. Occasionally cartilages entirely disappear, and because of 
the ends of the bones rubbing together, they become hard and polished 
(eburnated) and 1001<- like porcelain, 'rhis solid condition of the bone 
is likely duf' to the rlevelopment of bony Ie, ions within the Haversian 
canals and the cavities within the bone. In ome cases, erosions take 
place before the development of such osseous tissues can take place, 
when the end of tl~e bone. presents a honey-combed appearance. 0 si
fication may take place in the tendons and the connective tissues about 
the joint. 

Symptoms.-The following symptoms will be sufficient to determine 
the disease early. First, a rapid action of the heart, together with \'aso
motor disturbance'), resulting in an increa, ed arterial tension. Second, 
trophic conditions, due to lhe affection of ~he central nervous system, 
together with a clamminess of the kin and a bronzing of certain areas. 
Pain is e pecieJly marked along the in~ide of the wri, t anr1 oyer j he ball 
of the thumh. Thrre is characteristic creaking of the joints as in rheu
matism, and the pain is increased upon motion of the affected parts. 
Loose hodies arc detecterl outsic1e o[ the joints. The margins of the 
joints are not only thickened, hut hulge out; the center of the hone 
is absorbed, \I'hile the margins of the articular surfaces become thick
~ncd, because of os ific deposit. Motion i limited and deformity is 
usually great. 

Treatment.-The treatment is directed first to removing the spinal 
lesions affecting thr- nerve roots supplyinp; the affected joint. Any 
lesions affecting the central nervous system must be removed. The 
treatment of the joint itself is c1irecter1 toward encouraging the circu
lation and nutrition. Hesorption of the fihrous tissue must be ~ecured 
before a cure is obtained. The prognosis, especially in old ca es, should 
be guarded. 

Charcot 's Disease, or Neuropathic Ar thrit is. 

This disease i a peculiar affection of the joints attending the course 
of certain nervous disea es, esprcially locomotor ataxia. The e"'\citing 
cause of the di ease may be injury, but the chief cau e seems to be cer-
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tain lesions oL the Rpine or certain disea 'cs of the nervous system, which 
bring about the changes in t.he joint. 'l'he disease seems to be (;harac
terized by lightning-like pains, anrI ,,,ith more or less effusion i1lto the 
joint of light color\)d ~erum, which may diffuse into the surrounding 
bursae, causing marked enlargements and deformity. It is said, in some 
cases, that the di"tf'J1sion of the joint lllay be so rapid as to cause dis
location. The joint.s most frequently affected are the hip, shoulder, and 
knee. In some cases, the fluid effllsion is entirely absorbed, and the joint 
rdmns to its lloTloal si7.c, although, apparently, it is considerahly 
weakened. Sometimes the attacks recur, and the patient becomes still 
more crippled. In certain cases, it may so weaken the ligaments and 
peri"ascular ~trudures as to Iei've a condition of flail-joint. Osseous 
outgrowths are not unusual, and, in continued cases, this will lead to 
stiliness of the joint. ,YJiere the disease runs a chronic course, hyper
trophy of the periarticular structures, and erosion of the ends of the 
bones, is the rule. Some cases resemble osteo-arthritis, but t.he rapidity 
of the onset. together with but O!le joint being aIfected, the general ab
sence of pain, suhsequent atrophy of the en(ls of the bones, nnd the 
presence of flail-joints, will sene to enable one to make the diagnosis. 

Treatment.-The treatment is uireded towards removing the spinal 
lesions aITecting the cord and nerve roots supplying the joint. Unless 
further pathological change in the nervous system can be arrested, and 
a better nerve supply to the joint can be secured, the prognosis will be 
unfavorable. If seen early, the locomotor ataxia can he cured. Tn bad 
('nRCS, it may be arrested. U sllally this will serve to arrest further 
joint involvement. 

Loose Bodies in Joints. 

l,oose bodies in joints consist 01 several varieties, which may be clas
sified as fo11oWiO: 

1. Masses of articular cartilages, wh ich have been broken off hy vio
lence, and which, by friction, have been worn off into rounded, smooth 
masses. There may be a nucleus of hone within the center. 

2. "Melon seed-iike" bodies, the result of fibrinous exudates. 
3. Occasionally the villus-like fringes of the synovial membrane be

come detached, or worn off, and form loose bodies, which have been 
described by some as being fetal residue. 

4. Certain portions of bone may become detached from the sur
roundin/1: bone, and become covered with cartilage, and exist as foreign 
boclies. The'5e foreign bodies are nourished by nutritious fluids, by which 
they are surrounded. The diagnosis of t,hese loose bodies may occasion
ally be difficult. In the knee-joint, they must be differentiated from 
displaced semilunar cartilages. The fact that the joint locks in certain 
positions, would indicate a loose body. 

Treatment.-If the foreign body is a serious obstacle to the mobility 
of the joint, it should be removed by ::t surgical operation. 
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Ankylosis. 

Ankylosis is a conditioll of immobility, partial ur complete, of a 
joint. It mmally rcsults Jron. intlammation. 

Varieties.-(l) falsc, (2) true, (3) fihrous, and (4) bony. 
False Ankylosis ie a terlll applied to that form of stiff joint or anky

lo"is which arises from changc::; without the cap. ule and among the 
ligaments, tendons, etc., :tround the joint. Cicatricial contraction in 
lhe ~kin, and forITIntionF. of fibrous ti~fme behyeen the tendons and 1.,heir 
sheaths, as occur in palmar abscess, are examples of false ankylm;is. 

True Ankylosis is cauf'ed l)y changes within the joint-capsule, 
and is the result of infiammntiol1 or injnry. It is the result of the 
formation of fibroui> tie ue, or b('cau.e of osseous deposits, whieh bind 
together the articnlar ends of otherwise movahle bones. 

Fibrous Ankylosis (incomplete) may be either false or true, and is 
the result of thickening cr contraction of the ligam~nts (as happens in 
rlwumaiic conditions), or of the formation of fibrous bands, or adhe
EioDS, between the ('nds of the 1,oJl(~s (as oC'cnrs in syno,itis), or in 
erosion of the cartilages, the result of inflammation, and the subs<,quent 
formation of fibrous bands between the cartilages. Some motion is 
possible in the majority of the cases, althongh the joints may 
be entirely fixed. 

Bony Ankylosis (complete), sometimes called synostosis, is dey eloped 
from the union of the whol(), or part of the opposing surfaces of two 
bones, from which the cartilages have become ero(led and destroyed. 
The union is at fir t fibrous, hut afterward" oSl'lification takes place. 

Causes.-'l'he eau. es of ankylosis are various, but may be enumerated 
as follows: 

1. Injnry involving the articillar surfa('c~ of a joint, the injury being 
sufficient to d<>::; tro)' the cartilage~ . 

2. Rheumatic or gouty inflammationR, which rel'lult in the progres
sive formation of fibrou tisc;ue about the joints. 

3. Erosions of the articular surfaces, the result of acute or chronic 
suppurative conditions. 

4. Certain nef\'()US disorders, such as spina hifida, locomotor ataxia, 
peripheral neuritis, Raynalld's disea e, or operations on nerves. 

5. Subluxations. The abnormal relations of the bones operate as a 
source of irritation. Subsequent formation of fibrous tissues may occa
bion lI.ore or less fibrous ankylosis. 

Diagnosis.-It is of the utmost import.ance to determine whether the 
case is one of true, or bony, ankylosis. The history of the case will deter
mine whether the ankylosis is the result of extensive injury, such as 
fracture in the joint, or if it is the result of suppuration within the 
joint. In surh cases, the ankylosis will be bony. It is of importance 
to determine whether there was much abnormality of position or rela
tion of the bones at the time ankylosi., occurred. The more abnl)rmal 
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the position, the greater will be the irritation, and the worse the anky
losis. Dislocations, complicating fractures, will often lead to extensi, e 
callus formation and the ankylosis will most likely be complete. 

Treatment.-'11W11 the infiamma tory reaction has not been ., evere, 
or \\'ithin the joint, the progno~i;; is fa\'orable, eye11 though there is no 
motion \rhate\'er in the joint. .\ll ca:ie', except bon)' ankylosis, may be 
benefited. If not entirely cured, very great improrement lllay be ob
tain~(l. 

The treatment consists of persistent manipulati\ e efforts to break 
up the old adhesions, and secure resorption of the connecti ve tissue ele
ments forming the adhesions and thickening the joint structures. Vig
orOll,.; cHorb o))ce or twice a wN'k, kept up for a period of from one 
mont h to t\IO yearf;', should cure all ('a::;e,.;. Bony ankylo~i,.; i ' incural'le .• \ 
surgical opf'ration will do no good . • \nesthe,.;ia is not nece:isary to break 
up the adhesions in false ankylosis, unless it is done at one treatment. 
It is better to break up the adhesions gracIually, as le'3S pain results, and 
thrrp is no clangrr to the joint. The patipnt should he instructed to use 
the joint as much as possible, consistent with comfort and good health. 

DISLOCATIONS. 

A dislocntion is a partial or complete separation of the articular sur
fa('c~ of two bones which normally "houltl be in appo~ition. In fact, any 
di ,placement, ho\\'e\'er ::;light, \I hether or not accompanied by iniury to 
the ligaments or other articular structures, constitutes a dislocation. 
Without noubt, in many cases, such almormality of relation exists. 
Thi~ abnormalitY' of relation comes under the head of partial di.3lcca
tinn s. 

Varieties.·-Ili,]o("ltions are divided with reference to degreo into 
rariid and complete. 

1. Partial or Incomplete dislocation is a conllition in which thr artic
ubI' surlacps of two bones, whi('h ' honlc1 normally be in rclation, IUf' 

partly separated, lmt not sufficiently, as a rule, to rupture thr liga
mrl1ts. This variety of dislocation is more common than any other. 
Thr" arc caused by ' light e:-..ternal \'iolC'llce and muscular action. 
The elrec1" of the eli "location are oftell overlooked, inasmuch 
~F they may b~ "light at Ul'Pot. Where the bones continue in abnormal 
l'!,h;tion, ~trnctlll'al and fundional changes are set up. Dr. A. T. Still 
(li,'co\'C'l'ct! th e relation between these suhluxations and disea.:;e. lIe 
IIl'o\,ecl beyonc1 question that subluxations will affect nerve and. blood 
upply <liredly, or reflexly through the VaS()l1lOtors. The nutrition of 

some structure is interfered with, when infiammation, degeneration, 
atrophy, tumefaction, etc., result. L\ reduction of these subluxations 
i:-; attended hy a. cessation of the diseased symptom and a return to 
hrnlth. This has formed the foundation of the science of osteopathy. 
Thc>se "u bluxations are more common in the spine than in any other 
');l rt of the body. Subluxation of a vertebra may be anterior, posterior, 



274 /J.ISLOCATlOXS. 

lateral, or it may consist of a twisting of the bone on the axis of its 
body. Any of these lesions will cause pre:mre on the spinal nerve 
roots, or interfere with the blood supply to the cord itself. This con
stitutes the mo. t important cau ative agent in the production of disease. 
Similar luxations of other bones, a. the rib, bones of the pelvis, thigh, 
leg, ankle, foot, cIa "icle, humerus, forearm, wri t and hand, may occur. 
In any ca e, disea5e production will depend upon whether a ner-e . 
artery, or vein is com pre . ed, or jf there is an ob truction to the flow of 
the fluid in Ihe ti,,~ue~, thereby partially, or completely, arresting the 
nutrition. Therefore, certain Ie ions will be found uniformly as ociated 
with certain di::;ea e<;. Th!'y COll titute the underlying cau e, rendering 
bacterial action, fel'mentatiYe, and other destructiye processes possib!e. 

2. Complete dislocation is one in which the articular surfaces of two 
bones are entirely ::.eparated from each other. 

3. Simple dislocation i, one in which there i ' no wound leading to 
the surface 

4. Compound dislocation is o~e in which there is a wound leading 
into the joint, in addition to the articular surfaces of the bones being 
separated. 

5. Complicated dislocation is one which i attended by fracture or 
lacC'ration of the soft-part, rupture of an artery, great injury to a 
nerve, etc. 

6. Recent dislocation is one which i not sufficiently old to permit 
of thc formation of fibrous adhesions which bind the ends of the bones 
down in an abnormal position. 

7. Old dislocation is one which ha' he en standing for some months. 
The inflammatory ~igns han' ch;appenred, and fihrou a!lhesiol1s 11<ne 
formed ahout the hC'ad of the bOlle, hinuing it down in an abnormal 
po:;ition. 

8. Habitual dislocation is one occnrring in !l joint in which the con
ditions nre sllch a~ to preclit'pose to a di,;location, as a rent in the cap
~1I1C' not haying heal('d, and tho joint cavity being shallow, di::;location 
take place readily. 

n. Congenital dislocation i. one which happens hecause of a Jack of 
(h'yC'lopl1l('nt of thC' joint C'<wity, or the articular end of the bone. or 
hC'cllu::;c luxation" ha\"(~ occurred ill utero. 

10. Spontaneous dislocation, or pathological di,:location. is one re
:;ulting from ... light injnry or (li:-'l'n~(' of til(' .ioint. 

11. Traumatic dislocation i,: one which i.; cau>,ed hy injury. 

Congenital Dislocations. 

Cong('nitnl di,:loc;ltion<.; ~houl(l not h(' confounded with those o('cur
ring at deli," ry . • 1" tlH'Y ;(1'(' not properly ('ong('nituJ. 

Th(' rall,~rs of cong-C'nital di. locations are:-
1. )ralformation of the joint. 
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Rad iograph (post e ri or " iew) o f a con ge n i ta l d is locati o n o f the le ft hip in a g irl aged 
t l' 11 y~a r <.;. No te th e m a lform a ti o n o f th e acet a bulum a nd th e s m a llJl ess o f 

th e f {;:U1ur. T o e ffect r ed uction a n l d i ca l o pera ti on is r equired. 
The prognos is is d o ubtful. Se\'era l m o nths' trea t

m ent (:'.., tnh li ~ h t:d good Ill o tio n . 





DISLOCA TIOXS. 275 

~. Yiolellce in "Ltero. The:-e ui~location nearly ahray:-- take place at 
the hip, but lllay occur in the ::-hoalUer. The cau::-e" are ob,.,cure. \Yithont 
doubt, they sometimes follow injury. Because of the fact that sometillle~ 
the hf'ad of t It€ bone is too large for the cavity, i. e., the head of the bone 
de,elops and the ca,ity doe not, or that the cavity i" poorly cte"elopel, 
or the head of the bone malformed, lead to the belief tha4 it is One of 
the re'ult,., of lesions of the nervous y::;tem. Quite likely ,lesions of the 
spine hring ahout thi" condition, these lesions having been produced by 
certain po~itions or injuries in utero. 

Condition of the Joint.-The most universally pre ent condition is 
th~t thc he.lLl of the bOlle IS mallorJncLl, or, if the head is of proper size 
an(lhnpe, the joint cavity is too smull. There is marked atrophy of the 
mu;;cJes, and if the child h~ attained <ome age, a ne,,' cavity has formed 
where the head of thE' bone rests, which, in case of the hip, is on the 
dorsum of the ilium. The patient has a waddling gait, and if only one 
hip is involved, there is marked shortening, and when both are affected, 
there i:-; marked lordosis of the spine. In a grown person, a ne,,' 
capsule has been formed, a new articular surface, and the head of the 
bone is rounded off so as to fit the abnormal conditions. 

Treatment.-The trE'atment of congenital dislocation varies 
according to the age of the patient and the conuJtions present. Usually 
the caSf> can be successfully heated before the age of ten years, but 
after til;} t. not much can he done. In b0ll1e cases, even aftenn1fd, the 
condition of the limb may be greatly improved by treatment, l'ut the 
dislocation can not, as a rule, he rel1ucec1. The methods of reduction 
are the same as used in recent di~locations. Where shortening of the 
muscles has occurred, they will require stretching, and perhaps ruptur
in!!. to permit of J"(-,luction. Some months of energetic treatment may 
be reouired to prepnre the muscles and other structures for the opera
tion of reduction. The hip should be manipulated twice a week until 
such time as it is believed. reduction may he made. In some cases, the 
dislocation may he reducell hy the ordinary methods and a good result 
ol,tained. [n these case~, there is a good socket, and the head of the 
femur is nearly normal. 'Yhere there is a malformed saucer-shaped 
socket, even jf'redudion can he made, the dislocation will recur. It is 
nere<sary to hold the femur in place by a stiff dressing, such as a plaster 
ca~t. In many of thp~e older cases, it ,rill be nece,,!'ary to rupture the 
!ldc1uctors bl'iore reduction can he macIe. As little injury to the soft 
part ,hould be n.0ne as is compatihle with reduction. In general, a 
modification of the Lorenz method i" best. An essential feature of the 
treatment is to secure a good blood and nerve supply to the joint, so 
th:!t deyelopment of the muscles, ligament, and joint structures, may 
be encoLlrag-ed. 

Lorenz's Method.- Lorenz devised what he has shIed a bloodless 
method of reducing cong-enital di . locations of the hi'p, in contradis
tindion t,o the open method of di,igion of the muscles, tendons, liga
meni-, etc., with the knife, and subsequently replacing the bone. It is 
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far from a bloodless method, and i~ condemned by many surgeor.s as 
brutal and in many casc, harmful. The limb is forcibly abducted and 
the shortened adductors are torn asunder. All ligaments, or other 
strurtures, a:-e torn or tretchcd by forcibly dragging down the iimb. In 
some cases, a block i._ u .. ed as a ful rum auoye and the thigh forcibly ab
ducted, thus compelling th'! head of the bone to enter the cotyloid cav
ity. The lillih is tJwn fix cd in extreme abuuction hy a plaster cast. 
After several months a new cast is applied and the limb put in about 
50 degrees of abduction and '15 degrees of flexion. The patient is then 
encouraged to walle After sevcral months more, this cast is taken off 
and the limb ~traightened. The treatment, when modified and supple
ment.ed by osteopathic methods, is less harmful and more successful. 

Pathological or Spontaneous Dislocations 

Are tho e which orcur with slight force, insufficient in the average 
case to bring about di loeation. The conditions which render these 
dislocations po sihle are :--1. A weak condition of the ligaments and a 
relaxed eapE-ule. 2. Xature of the joint, which may not be thoroughly 
developed. :1. Chrollic f;ynoviti". +. 'l'nbercular disea e. 5. Hheuma
toid [\rthriti~. 6. 'f"phoid fe\-er. 7. Charcot's joint. 8. I.ocomotor 
ataxia. 9. Any irregularity in the cavity or head of the bone. 

Dislocations, especiall~T III typhoid fever, may take place (usually on 
the dorsum of the ilium) withou: the attending physician knowing any
thing aboul it, unless exalllinntion e l!~cially for tlhis condi
tion be made. .\ caJ'eful examination should occasionally be 
made during the course of thi disease, to determine if a dis
loration has occurred. A reduction u~ually easy, if at
tempted early. Later, a reduction may be ext.remely diffi
rult. Fluirl efl'u ions i11 the joint may lift the head of the bone 
out, or E'O relax the rapsule that dislocations follow. Tubercular 
disease hrings ah011t fluid "ffusion in the joint, and hy thickening of the 
enlIs of the bones, musrular contractions in rertain positions will draw 
the head of the hone from its articular surface. In most cases of tuber
cular di~ease, disloration, either partial or complete, is the rule. In 
rheumatoid arthritis, because of the formation of fibrous adhesions and 
a consequent contraction, dislocations occur. 

Traumatic Dislocations 

Are those following injury. The causes are, predisposing, 
and exciting. 

The p"ed1'spOS;llq ca11ses are: (1) ~\ge. (2) Sex. (3) ~Iuscular de
\-elopment. (-1) Orrupation. un Kind of joint. (6) Location of the 
joint. (7) Diseases of bone, joint, and ligaments. (8) Weakness of liga· 
ments, etc. 

Dislocations are most common in middle life, and more common in 
men than women, bCCatLe of their occupations. Persons of great mus-



PI ... ATF. VI. Radin~r.\ph hy George 1\1. Laughlin, n n, 
Radiograph showillg a con gcnital dislocatioll o f th e left hip (post erior d ew) in a boy aged 'h'e year" The h ead a nd n cck 

of th e {(:1Uur , also th e acetahulul11 , are lIl a trorm ed. Forcible reducti on and fixation in 
a pla~tc.:r ca~t arc th e o nl y m ea ns of re li e f. 
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cular development are more liable to dislocations, because of the vigor
ous muscular action. People of certain occupations are more lia
'ole to dislocation than those of others, it being necessary for them to 
take greater risks. Dislocatjons are more cornmon in ball-and-socket 
joints than in hinge-joints. Diseases, because they affect the integrity 
of the ligaments, the amount of fluid within the joint, and somebmes 
the contour of the articular ends, predispose to dislocations. Some 
joints, becaul'e of their exposed position, are more liable to luxation. 
In atonic conditions, and in cert<lin spinal lesions, the integrity of the 
ligaments may be affectea to that e'{tent that ddocation may occur. 
The ligaments require a nerve supply as ,,"ell as do muscles, skin, ar
teries, and other structures, and any interference in the nerve or blood 
supply of these ligaments will necessarily interfere with their integrity. 
Weakness of the ligaments is a predisposing cause to traumatic dislo
cations, but more especially to partial dislocations. 

The excifing ca'uses are external "iolence and muscular contraction. 
External violence may be direct, or indirect. All of t,he causes may 
operate at the same time to produce dislocation. Deformity is the 
result of mmcular contraction, tension upon the ligaments, and ext~m
sion of the dislocating force. 

State of the Parts in Dislocation.-Usually there is more or less 
laceration of the ligaments and of the capsule of the joint. There may 
be no laceration of the capsule, or the opening may be small, or large. 
Wben the opening in the capsule is small, it may operate as an impedi
ment to reduction. When there is no laceration of the capsule, re
duction is easy. It is only in conditions of lax capsule that 
will permit of complete dislocation without laceration of the capsule. 
There may be extensive injury to the soft-parts, such as rupture of 
muscles, tendons, nerves, or of large vessels. '1'hi s injury sometimes 
operates as a complication, and may be of such se,-erity as to demand 
operative interference. 

Later Changes.-8houlcl the dislocation not be reduced sOOn after 
its occurrence, inflammation will ari , e because of the irritation. This 
inflammation results in the forlIlation of fibrcus tissue. This fibrous 
tissue ~ill be in the nature of adhesions about the ends of the bones. 
The inflammation may be sufficient to fill the socket which the bone 
normally occupied. The joint cavity will not be obliterated 
unless the inflammation is suppurati,-e, when there may be 
erosion and destruction of the cartilages. Sometimes this inflam
mation and the pressure of the surrounding tissues cause the forma
tion of a compact capsule, which ",ill hold the bone in abnormal posi
tion. In very old cases, a new socket may be formed, while the old 
socket may still be good, but be filled "ith fihrous tissue, which of itself 
will operate as an obstacle to reduction. The muscles about the joint 
will atrophy "because of non-use, and will be bound down because of the 
inflammation and the formation of the adhesions. Because of the 
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spa ms which result from irritation, the muscles become perma
nently contracted and shortened. 'l'he ligaments undergo changes and 
become shortened, and in some cases weakened, and in other cases 
thickened. It may be that a iairly good joint will be formed in the 
new situation of the heaa of the bone. In old standing cases where 
a fairly good new joint is formed, and the hi:,;tory of the case' indi
cates that ihere has been severe inflammation which would likely ob
literate the joint 8tructnre , or at least interfere with their integrity, 
it may be advisable to not attempt reduction. In the treatment of all 
these old standing dislocations, c\'en if the dislocation is not reduced, 
treatment will always be followed by benefit. 

Signs.-The signs of dislocation may he classified a follows: (1) 
Pain of a nat!scating or sickening nature. ('2) .\.lteration in the general 
outline of the joint. (3) Higidi ty of the mu 'cles about the joint, which 
is jncrea ~ ed on effort ot the :,;urgeon to manipUlate the limb. (4) 
Change in relation of the bony prominences about the joint, as in di~
locations of the humeru , the greater tuherosity is not found a little 
below and 0 rernal to the acromion, a occurs normally. (5) Altera
tion in the length of the limb. In ,..Ollle cases there may be shortening, 
in other ca es, lengthcning of the limb. (6) Alteration in the axis of 
the limb. (7) 'l'he head of the bone may be felt in an abnonnal position. 
(8) The head of the bone can not be f<!lt in its normal cayity. (9) Loss 
of function, wll ieh is more or less complete. Where the 
di,lgnosis is illlpos~ihle, or the sign are obscure, an x-ray examination 
should be ma,le to determine, if pos 'ible, the nature of the injury. 

Methods of Examination.-To determine whether or not a disloca
tion exists, or to definitely make out the pathological condition in the 
joint, an accnrate knowledge of ~he anatomy of ~he part and the rela
tion of the structures is neces~ary. The relation of the bony promi
nences and of the tendon::;, muscles, etc., mu t be obsef\'ed. The 
examination should be complete and methodical. All a\'ailable signs 
should be taken il1tO consideration, and an effort should be made to 
determine the relation of eneh structure in turn. .\n accurate history 
of the injury ::;hould he ohtained. The nature of the deformity ~hould 
be cOllsiclerc·d, and whether or not it has recurre(1. .\. dislocation may 
be mistaken for :1 _ prain, for eIIu::;ioJls in the joint, or for fraeture. 
'Yhere thc condition can not he made ont, and there is too much swell
ing, antiphlogi~tic measures may bE' ll~ed to get rid of the inflamma
tion and sw(,]ling, ~o an accurate diagnMis can lIe ma(le. 'Yhcre the 
parts arc painful, it is bE'tter to admini"ter an nne,;thetic and make a 
complete and careful examination. If a (1i~location exi"t,:, it ,;h rlUld be 
1'c(l11('cd at nnce. When it i;; pO~f;ihle, an x-ray examinat.ion ~holl1c1 he 
m:-lflt', which may lead to a dia:rl1osL. Furthermore, when luxations 
OCCUl'. if thcy arc le(luc-ed. n,.;unlly thcy will not rccur. Deformity 
from other injurie may recur. 

Treatment.-(l) The hn;atiou hould be reduced. (2) The bones 







DISLOCl TIOXS, 

~llOUld be maintainC'tl in n normal pO:3ition until the ca]bulc oj' the joint 
heub allll the ligUlllenb re/ul'll to their normal conllition, 

Method., of Reduction.-_'... :Jlunipulation.-In ~ene1'al, thi" l'on
~l~t:: of:-

1, Adduction. 
2, Abduction. 
3. Flexion. 

Or any combination 
po,e: 

4. Exten ... ion. 
0, Rotation, 
6, Circnmduction . 

of these movemenb \I'hit:h ha\'e for their pur-

(a) To relax tense mu:,;c!et>, tendon , ligaments, etc. 
(h) To (1i~engage an~' bony prominence or t 110 head of the bOlle. 
(c) To direct the luxated bone :,;0 that it \I'ill return to its ,ll'ticula

tioll o\'er the ... ame route by 'I'hich it got out, rrhat. this manipulation 
lllay be properly eXl'cuted, it it:: "ery necessary that the anatomical 
1'ela tion of the structures be under::;t.ood; furthermore, '" ha t mu::;c!es 
or ligament.:: are pilt on a strctch. 01' what 'truciure::; operate against 
rcelllction. The rea;::on::; \1'11)' m<lllijlulatJ\'e method::; are more sUl:ces::;ful 
in the hanel .. vI .. ollle operator::) than other:,;, i ' becau::;e they morc thor
oughly llmll'rstal1ll the rondition of lhc purts , This method is by all 
,ncuns bcp-t, bet:anl'e it i::; attended hy little or no injury. That it will 
be succp,.,s[ul in all case:::. 1£ nttrmpt.ed within a reasonable length of 
time, is prOHJl by o:;tropathic methods and resnlL 

B. Exten;;ioll and Counter-e~denion . Exten~ion and counter-exten
.. ion .. houl<1 he u;;cIl only a::\ a dCl'lIitl' re ort. This contemplates forcibly 
dmiIging the bone into the normal po~ition, regardless of the way in 
,,,hidl it g'ot out. Great harm ha~ heen caused hy thi:, methou of 
rrllueing' <1i~location!'. and as \\'e lJCttrr undl'1';;bn<1 the anato1l1Y of the 
joint.;. :111<1 111(' morbid cOll(litions of cli"location,.. the 1110re \I'e Irill u;;r 
manipulati\'r methocl,-, The olc1111ethod of rec1u('ing' a di~location of the 
humerus uncler tlie corucoic1 P1'o<:c;;" was to put the unhooted foot in 
the axilla and Ill<ll,e traction on the arm, forcibly dragging the bone 
into thc t'orket. ,:0\\' we ha\'e bett('l' method". although this method 
lll<l\' he u;;cll with great aclYantage .,;oll1ctimet'. Ofttimes extcn~ion and 
('otllltt'r-extrn..:ion (':m he u~ec1 ',"ith g-rcat ach-antage \\'ith manipulation. 
It is of <,cnire many times in breaking up <Hlhesion!' in 0lc1 ~tanding 
cli..:locatiolls, Exten..;ion ancl countcr-extcnsion i.; made hy the hands or 
hy a rlO\'c-hit"h, h~' ,,'eir;ht and pulley, or hy hook~. The hooks are 
fa..:~<?ncll into one of thr fragment.:;. in ca .. e of fracture, an(1 hy this 
1111'111';; tradion ran 1c ma(lc, 

After Treatment.- Thr:> limh "houlcl h(' krpt quiet until the opening
in the (:1p,.ule has had lin oppr)]'t,llnit" to heal. A suitable bandag-e 
should be applied <lnd the part,:; ullowr:>c1 rest. 

Compound Dislocations. 

Compound (li~hcation..; arc tl. 1'(' in ,,"hil h Lot onl:' the bone is dis
]OC.1tCl

l from it.; norma! cwity, but there i" a penetrating wound into 
thc joint. The treatment depends lar~ely upon the "tate of the 
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parts. ()peratiye interference mi'-}" he necC's,..ar~·. It may require ampu
tation or exel,.,JOn, Ikpending lar·..!:"ly upon the amount of Je..,truction of 
th!' bone. "houhl there he nt0n:--i\'e de~trl1l'tion of the bone. and a 
. bff joint would relHler the lim1) u,.,e]e,..:-, amputation may 1 e aJ\"J:-eJ. 
1'he wnun<1 "hnlll,l he trC'atC'd '!? an orrlinary \\"oum1, hy the :-triL'te-t 
as('p,..i-:, am1 pro\"j..,ion for drainaqe. :Jlanipulation "houhl he hq_:n 
early an<1 k('pt up n'gularly in of,ler to pre\'(~nt fihrou:-- adhe~ion. ::-;ome
til'1eS fairly good re,;ult" can lJe obtninf'{l in children after e\.t\:n'l\"e 
in.1 11 1"\' to a joint, c-pC'('inll~' if '1anipulatiol1 i~ hl'!!un early alHl kl'pt 
up. .\S a rul e , in r)(lerly people, true ankylo:-i,; of a permanent n Itnn' 

will de\elop i1 there is e:den,;i\'e Il1jnry. 

Old Disloc?tlons. 

Whe.n a tlislocation 11a;; exist0d for from four to eight weeks. fibrous 
ac1he,;ions form around the end~ of the hone:-;, the opening in the 
joint cap:;uh' dosPc. while other peri.rticlll.ar ,;truC'lllre,.;, iouch a, tcn
dons . arteric";, \'e in<:. nC'T\·e". etc., h('co11\e houlHl do\\'n in a bnorlllal 
position .. By 01([ l1\f'thoc1s. the reductIOn of tlH':-e {li:-Iocation" W!b oftCll 
attendeel by fril!"htful injnr~· . a-- ('yu],;ion of the limh, or fradnre. _\n 
open cutting methncl ",m; a(hi~('d, wh(,l'('hy allllnp('(li1l1ent!' to TClludlOn 
were cut and thr I)one put hac\;: in it proper po,;ition. Thi~ operation 
is al~o un. ucces~flll. lIence the l}nestion, "llel\\' 1011~ attN the dl,..location 
happen" ma} rC'Cluction he ,,[Ifely attrmpte,l," \1"<1" a mo~t important 
one. Here, as in many other il1~tanrl'':, the re,.;ult, obtaincel by 
o tropathic mrtholh, arc "nch as to reYOllltioJ1il.r the scirl1ce of ",uI'!!t'r.\". 
Dr. till has re(lul'C'{l di,:locntion" of the hip nf ,;e\'('nteen ~·C"lf':.' :-\<\1111-
ing. Rrcaw·r of hi:- grrat skill in rcdu rin~ nlll ,li,;locations of ,\'t';I1''''· 

st:mc1in,!r, ",hrn thr 1110,.t eminent practit innrr" of otlH'r ,,<,hool,; had 
fnilrd, he hn,.. ('nnwIl a wi<lr nnd c]wiahle J'('plltation. The ml'th,Hl,.; :In' 
simple, hut require a thnrough knowle!lge or thr anatomy of the' joint 
:m el prrinrii('n];lr strucl!l),(':'. The Hllhf'..;ion,: ,;ltonlc1 he gra!lnally 
hl'okl'n up .11\11 thc li!!nl\1rnt ~ and 111u,,('lr;; strl'll'hc(l to per1l1it of 
reilllction WIthout il1.iUl'~·. 1n <:;ome ca,..rs it may I'l'qnire ,.ome tin1C' to 
thorough ly pn'p,ll'l' t hp join t. In ot Iwl' l':l,.;l'~. l'1'c1u('t ion may lit' !'l1ectl'c1 
at onC(" In !.!C'lwrnl. tlw manipulnti\'r 11ll'thod" :11'1' ,.:imilar to tho,.e 
usrcl ill rrC"lIt cli·.j()cation..,. It will lll' nc'c'l"'..,ar,\' in I11nny l'a..,C'.., to pro
motl' n hr~lth\' c';l'clllation nnd J1l'l'\ r ,..llppl\, to tltC' joint to "'c'CUfI' 
rf';;orpiion ()j thl' jllt\:tl\1ll1:1tor\' ti",;1H'''' h!'fnl'!' l'i',h\l'li()n 1I1:l\' he ,.afl'lv 
attf'1l1ptC',l. Xn el!'!initr t;l11r ;nn' 111' ' t d(,wlt n.., tn wit It {ii,l(1('atillJ)·.., 
hr(,Ol1H' irrrclllrihl,'. I t.1I I clt'pC'nc1 ... "pon tit!' (·nI1l1il ion of t h0 t j,"ur, 
:thout thr jnint allll tIl!' jnint it";f'lf. "'hrJ'f' too i'\tc'n~i\ p injurY IIn
tak"n pl<1cr, nne! till' li"llt, win lOt yit'lrl nntlily to tn:linlcnt. tht' 

rro~o,..i~ i .. 11l1fa\'orah1e. 

Injuries Attending Reduction.-
10 thO(l.., \I' <1. injury to till' nrt 
OC'C"lT. Tl\!', ma~' ht dn-~l'd n;;:-

I' dime.::. l,('('au,f' of thC' Yigorou~ 
r p riart jrulnr ,t ructur" "ill 
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1. Fracture. This i~ fOll1etime~ the re~ult of u~ing the Lones as 
len-rs. or ,rhr're ton gl("lt £or<:e i ., uH'll . 

'2 . ExtelJ:,ire injury oi the ::,olt-P<llt,:, 1. c., injury to nen-e, '·ein. 
artery, mu~de , or trDLlon. 

3. _\n [lIlhe ~ i\ e or ,.,uppuratire infiammation may be excited, which 
may hring :1bout <ll1kylo~j, . 

4-. HU!lhue of th(' ::,kin :1n<1 soft-parts. producing a compound condi
tion, ,,,ill 1'e!'.ler "'e]1"i.:; ]108:-i1>le. 

,J. Enll"it1!l of lhe limh. Cases h:1re occurred where such great 
fOl'('(' 11a" he(,l1 nt·eLl in traction tb;lt n limh ha.:; been torn from the hody. 
Th"r(' j" no need of any of the aho\'(' injuri('.:; being proc1ueeu. D islo
C'ntiOIli' may he reduced ,rithout ::,uch hnl'bnrous ll1('thocls. 

FIG. 89. 

Dis location o t the lowe r jaw forward 

Special Dislocations. 

Lower Jaw.- T he Imp I' jaw 1l1H}- he di,..lo('aterl fonyard or backward 
(H'-ry rare). The> fonY<'nl dislocation" may he unilateral or bilateral. 
They occur 1110re frequently in wOlllen in ll1ic1c1l(' life . and ,.,eem to be 
hroug-ht on by ,-igorous effort:-; nt }·;mning. laughing, and ,-omiting. 
The condyle i,., dr:1Wll frO)[l it::. normal po"ition, chieH,Y 1),Y the ('xterna l 
ptrry.!oirl mu,.cle. 'flie ('onJyle it' l1,;uall~- luxate,l into the zygomatic 
fo'~a . 'rhilr the !Pll1poral, ma""eter. and internal pter.rgoid muscles 
holtI the hone fixe(l in the abnormal po ... ition. 

Signs.- There i ~ a hnl10w hehind the luxaterl conel."lr_ The mouth 
i~ pe1'manently ,ricle Opl'J1. and the "ali,-a (lrih111('" a,,-ay. The per~on 
att('mpt..; to talk. or to explain tL(' condition . anel i~ unable to heeause 
of inal1ilit." tn rlo"e the mouth. I n the unilateral di.;;location. tl1l're is 
a hollow on 111lt one ~ide of the head anll the tl'eth arC' out of lm e. 
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Pnilateral dislocations nrc rare. Backward dislocation is questionable, 
and the symptoms arc not worth comiclering. 

Treatment.-The reduction o£ dislocation or the jaw is best aCcom
pEe-hed 1y wrapping the thumb;:; with a han(lkerchief, so as to protect 
them, amI imertin~ thcm ill the mout.h, one on either side. Strong 
pres"ure is made dO\Yll\\',ud upon the molar teeth, while at the same 
time the operator "hould lift up on the symphy is by means of the 
fillgers. In t.his manner, the comlylcs arc lllo\ed hack into the glenoid 
fossa . Should t. hi iail, a cork may Le placed bchl'een the molar teeth. 
'This acts as a ful(,l'Ulll ,,·hen pre;:;sure is ma(le upward on the symphysis, 
aud as the 1)0]10 i,; lifted from its position, it may be carried backward 
into the articulation. .\8 a rnle, unless the thumbs are wrapped, be
cam;c of the contr;1ctiOll f)£ the nmscles when t.he reduction is accom
plished, the operat.1r mny haye his thumbs wouncled. 

Subluxation of the Lower J aw. 

Snhlllxation or partial c1isloc,1tion 01 the lower jaw may refer to 
one of hyo coneli tions. 'Therc may l)e n pnrtial disl ocation of the con
dyle from the intC'l'nrticlllar fibro-cartilage, or there may be a subluxa
tion of the fibro -cartilage from the eminentia articularis. In either 
case, it may interfae markedly il l che\\'ing:, :-;0 that the person may, on 
effort to close the month, fim1 motions o[ the jaw suddenly arreste t. 
In seyeral months, perhaps . this will disappear of itself, or there may IJe 
permnnent diiIi('u11y in closing the mouth . 'fhe luxation can r eadily 
be relieyecl by the l,roper manipulation. 

DislocatlOll of t he Clavicle. 

The. clayicle mlly be dislocatc(l Loth at its sternal and acromial ex

tremity. 
Sternal Extremlty.- Dislocations of t.he sternal extremity are: 1. 

Forward. :Z. L pwan1. :1. Bacb\ arc1. 
Fcrwar d dislocatiolls arc produced b:v fall" and blo\l's upon the 

shnuh1cr. 1 Qli1lly the 1110,\'s arc directed hacbrard and the falls 1'or
,,'a]'(l. i'O thnt the ::-honhler is driwn hacl\\nH<1. The sternal ext.remity 
is tiltetl fOl'wartl anel is elriyen ull the front of the ternum. 

Signs.- 'The symptom;; arc plain. The elmicle makes a marked 
prPlllil1l'llC'C on the front of the ~tel'nn111. lb rclation "'ith the "terllum 
i~illlpail'ed. The hea.1 of the lJOne lies oyer towards the middle line of the 
b()d~'. Thl' (li"h1l1l'c to the acmlllion procc",; i:- les" than on the "ound 
si\1o. The derno-ma,;toicl anel other muscles of the neck inc put 
yiolentlY upon a ~tn .. tch, The mdho(1 of l'efludiol1 i" to place the knee 
in the int01s('apubr ,;pace oyer i.h~ spine, nnc1 to make traction out\\urd 
;111\1 hack,,'anl 011 the two "houlcJcr,;. 1n this manner, the hea(l of the 
hone i" drn"'n into its normal po"ition. Should this not he su('ces"ful, 
while nn a,..~istant makl?'- traction ouill'nnl nnel backward on the 
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shoulders, the operator may manipulate the hone and push it into place. 
T1Ji,; injury is be~t treated by means of a pObterior figure-of-t> bnndag<'. 
"'bile the bone is held in position, a gutta-percha plint may be moulde d 
to the surfa<'e ot' the botly. Thi..;, when lightly padded with lint, mny 
be bandaged into p;)"ition. Thi~, in addition to the figure-of-b ba])dn~e , 
will be . llffi<:ient to maintain the bone in its normal po ition. A Yel
penu's bandage may abo be u6ed. Where there i::; complete rupture of 
the ligaments, it is clifficult to llJaintain the bone in pOtiition, 1:'0 that 
more or less deformity will result. The orig-inal clretif;ing to hold the 
bOlle in po,;ition ,..houl~l lIe kept on for a prri'oc1 of three ;1' four \reeks. 
After that, a clre'-~ing which "'ill draw the &houlders backward will 
:l<,>,i,-t in keeping the bone in position. 

Upward dislocation of the cla\ icle i rer)' rare. The cause i a fall 
upon the ::;hol!l<1er, which drires the acromial end dowl1\\"Urd and ill\\"Urd, 
tilting the rluyicle up"arc'l and imnnLl. The diagnosi i, easily made. 
The ~houlder falls down and in, and the clayide makes a markeJ prom
inpnce in the supr:l~ternal notch. It may be possible that the head of 
the clayirle presses ~o much upon the trachea that dyspnea will result. 
The di,.location is e:1::-ily reduced. Extension can be made upon the 
arm outward from the body, and the counter-extending force may 
he matle hy a shrct paso;rcl a1'ouncl tlH' body hencath the arm. As the 
hone is clrnggecl into pOf'ition, ~t may he held in situ by means of a 
Yripeau', bn11(1.1,£"(;. .\. firm pad, or gutta-percha splint, is placed over 
thl.' "terno-clayirular joint. In some ca:--es it may be ac1vi:-;able to wire 
the bone in p()~ition. Lsnall~', if the case is seen sufficiently early, a 
goocl re"ult m,~y he ohtained hy the application of proper dress ings. 

Backward dislocation of the cla".icle is rare. The causes are erere 
direct yiolent:e. The ~ymptom are pronounced and urgent. 
There i~ mal'kccl pain, interfercllce in hreathing, and dyphagia. The 
~hou I (1 er ha::; fallen c1o\\lw'arcl and in\\" ard, while there is a c1epres ' ion 
(\1.vr thf' point where tbE' head of the cliwicle should normally j,e felt. 
Occa,io!wlly there may be obliteration of the pulse in the arm, because 
of pres;;ure on the subcLwian artery, or there may be great venous 
conQ"estion of the hE'ad, 1)ecau::e of pressure upon the external jugular, 
an<1" to f'ome extent, upr'll the internal jugular. The c1i::;location may 
he reduced hy lUeans of traction ol1hmrd and backward upon the 
~houlder~, with pre,;,;ure b~' the knee between the scapulae, In 
['(\!'1(' ca"e,.; thi' method of l'edut:tion i,., ,;uid to have failed. Still more 
rig-orou,.: traction l11JY he mac1e upimrc1 anc1 hacbral'd upon t.he aifected 
,illr, In other rare in"tal1(e:- it i,.; "aid that an operation may lJe nee-et;
::an- to remoye the end of the cla,icle. _\'fter reduction, the head of 
thp' bone mil\" he heJel in position hy '1 posterior figure-of-S bandage. 

Acromial Extremity.-ni,.locations of the acromial end of the clav
iclr ma~' be up\rard or do"nward, 1£ up"arc1. the clayicle may lir on top 
of the acromion. [1nrl if rl(mmrar,l. it mnv lie heneath it. The"e rli-Io
eation~ are producec1 h~' hlo\,f' forcing the ~capula forward, or by hlows 
011 top of the claricle. fnrc'ing i.t downward, 
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Signs.-The si~n III cabe 01 ui"location of the clay ide upn'//'d 
nre a plominenl:p 01' the da yicle on top 01' the acromion; more or le~s 
impaired fundion or the arm, a~ inability to l'uise the arm. The head 
is usually inclined to the u[l'edell ~irlc, and there is more or lc~::; con
tradion of the tl"lpeziu,; lllu"d0 with an outlining of it:, clal icular 
border. The arm i-; apparently lengtheJlCt1. This di::;location upward 
is redured hy pulling the l'Capnhl lJa(;k\l"<u(l, which can be done by trac
tion on the arm r.nd by prr~~in.; dowml"<11'(l upon the ehwide. By 
former methods consitlrr,lblr deformity often re:-;ulted from this di:,,lo
cation. A ~tl'ip of adlH'~iye pl<1"le1', carried around underneath the 
ell)ow a11(l ol'er the top of the chwide, may he suflicient to hoh1 the bone 
in proper jlo"ition. HhoH(J:.,'s {lre,;:,.ing (;oll~i"b of a strap pa,;~illg un
derneath the elbo,,' and 0\'\:1' the top or the chwic1e, with a second strap 
eA1ending around the che"t un(lcrneath the axilla, and which is fastened 
to the perpeildicuh~r ::;trap, thn,; preY"nting it from "lipping off. This 
may be hurUed suff icienlly tight to hoM the claYlc1e in po ition. In 
reducing a dislocation dOIL'IIIl'(lJ'd, the clayide is ra i:-ecl, while the 
scapula is plli:>hed ont,Yard (111(1 lwcb,'anl. ::\ ot much difficulty will he 
experienced in effecting reduction. Thc "amc kind of c1re::;~ing i3 used 
as in cli-.:location upward. 

Dislocation of both ends of the clavicle may OC(;ur in rare instances 
simultal1eously. Tl1(' trl'atment ,Iould 1)1' n COl~ll)ination OJ the methods 
used in reducing ,Jj locations of 1h(' ouier and inncr c\:tremity. 

Dislocation of the Scapula . 

A condition whirh was forlllerly cnl1c<l a dislocation of the scapula, 
as ,,,hen the 10"'e1' angle ,Yn. belieyed to "lip out from under
neath the latissimll'l dorsi lllu~le, is no\\' considered to be a condition of 
pa!'aly is of the po~terior thoracic nen-e. .\ t1 en (ling this condition "'ill 
be found a yertebl'al lesion, which if reduced, will re~iUlt in restoring 
the intcgrity of thc serratus magnus l11Ll::;cle and the npparently luxated 
condition of the scapula will disappear. There are. ome ca~es ,,,hcre 
the latisI"imw; dorsi muscle take" f! portion of its attnchment from the 
scppuln, all<l hecau ... e of in5ury, this attachmcnt may he torn loo"e. In 
thi. cOlll1ition, no yertebrallesion 'rill l)e founel . 

Dislocations of the Shoulder-joint. 

Dislocations of the Humerus, hoth partial anc1 complete, 
are common, becausc of t ll(> exposed condition of the joint~ shallowness 
of the glenoid cal'it.\', and, in SOllle ca;:e:,;, hecuuse of n relaxed or ,,'eak
ened condition of the ligaments. These dislocations are mo~:t f r e
quentl}' found in muscular adults, 

Cause.-Falls on the extrnc1ec1 arm or C'lho\\', or (lirectl}' U]'('11 th e 
shoulder. It may result frolll twi::;t::, of the arm, or from muscular 

t" aC.lon. 



Varieties.- 1. SUhl'nral'o (1. '2. ~ubglenoiJ. 3 . .:'ubcl.nilular. 4. 
Suhp nou:;. 

:;ympton:s.- In a(ldition to the gener,11 ~ylllptOl11" of Ji:-location, 
there are certain "ign" in eonnection with Ji location' of the ::chouldLr , 
which are of great importance, and merit careful consideration. 
(1) Perhap.., the lllo"t promil1l'nt ',Ylllptom i:-. prominence of the ,Iero
mion 111'0 Cl":-' , together wirh ('2) flattening of the ,.hou!tler. Thi" "ill 
('ontra;;t t-harply, when compared with the sound side and th e normal 
rotundity of the "houlder. "ometimes this flattening of the shoulder 
will eren he exaggcrated into a dC'pre,.;sion beneath the acromion pro
ce:';5. It i" increa:-c(1 h:,' rai..;ing tll'~ ann . (3) Change in the axis of the 
lione. (-+t\ lteratJor. in the leD~Lh of the limb when compar ed \\'l th the 
:;ound sIde. (.')) :-\l)"ence of the greater tnhero"ity from a little below and 

F IG 90. FIG. 91. 

Subcoracoid dislx3(ion of the 
hum erus. 

Subspinous di.:,locatioll o f th e 
humerus. 

e"\ ternal to the acromion pro('('" . In all cases, un Ie,,. the condItion is 
01" lOU,. , the examination , 11OUI(1 1)(' taken up methodically. 

Tests. - The foll')'rin~ te - t.;; will he of u"e in (leterJnining the nature 
of the ('on(lil!on in que..,tic,n: 

1. The circumfereme of tlw luxated :-houlder i" at lea:-t two inches 
great.!!' than on the ..;oun,1 ,jIll'. Thj, i" determined lJY pas:;ing a tape
line t.) ,1 I'JIeath the axilla and oyer the top of the :lc:'omion. 

'? L, ight e(lge to: ' t (Hamiltpn·,.:). _-\. , traiQ'ht edge, wlllch touches 
the external I (ndylc and the acromion pro('e ' 5, })1'OI'e, that then: i a 
dj, loca tinn. .\ ormall\,. it \\ ill not touch the 'C tl\'O points, becau~e of 
the prt? , el1u 01 the greater tU1e10, )ty a little lJelow and external to 
the acromion. 

:]. hall!!(' in tlH' axi,. of thl' 110n('. With the hand on the oppo~ite 
,.houhler, the elbow can not he brou~hr in relation with the chest. 

L In n thin , ubjert, till' grent('r tubC'l'o, ity may ~e f,·lt ;] little below 
nnd extenIal to the aeromion procP". 

In douhtful C3-e". the , ilOuldn , houldl e expo, C'd to the x-rays. 
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Subcoracoid Dislocation i more frequent than all other disloca
tions of the 8houl,le1'. In thi::. injury the hearl of the bone i" 
displaced ]'or\\'nrd, (lml'lmnl'd, and iU\I'a1'<l under the coracoid 
procc::;::,. The head of the hone re~ts on the anterior SLlrface 
of the neck of the s('apu1<1, just heneath the coracoid proce::,s, while 
the grooye just hack of the head of the hUJlleru~ l'e"t on the 
ante'rior margin of th(' v-Jelloid (,<1\ity. '1'])e eap-,uJar ligament is 
torn at its lower ancl inner portion. It mfly he detached from the 
glenoid eayity. '1'he ::;ubseap1l1ari::, mu::,c!e i:-; often rai"ed up, or 
p,ll'tially toru Joo-;e, from tlw anterior ,;urface of the scapula, 
\l'hile the mURd('" which are attached to the greater tuber
osity (supraf'l)inatus, iufra::!pinahls, and teres minor) arc put t ightly 

FTG. fl2. 

subglenoid dislocation of tbe humerus. 

FIG . fl3. 

Subc1a\'icular dislocation of the 
humerus. 

on a stretch. The mbscapularis may be torn at its in::;ertion, as 
may also happen with the mu des attached to the greater tuberosity. 
In rare installl:eS, it is said that the greater tuberosity may be detached. 
This dislocation is de crihed by the old writers a::; intracoracoid, inn,,
much as the head of the bone roll underneath the coracoid process. 
In this dislocation, the signs are distinctiYe; the head of the bone 
may be seen making a marked prominence on the front of the che::;t; 
the elbow proj ects outward and backward; there is shortening of the 
humerus, depending upon how far the head of the bone is displaced 
inward. All the other signs of dislocation of the humerus are present. 

Subglenoid Dislocation.- N ext to the ubcoracoid, the sub
glenoid di location is the most common. In this c1isloca
tion , the head of the bone rests upon the anterior border of 
the scapula, below the glenoid cayity. The capsular ligament 



DI LOC l'llcJ.\'S. 2;:7 

ig ruptnrrd in it,.. 10\lcr ppnioll. \I'hile the mu:,c\e" attacheu to the 
greatcr tnbcro"ity arc put violently on a stretch. The dcltoiu muscle 
mny be j1;lI'ah·zcd. becnu'l' (,f 11l'l":'Ul'l' or in.lury to the l·ircullltlc\: Ilcne. 
The ')'ll1ptOll\' of thi, di"loealioll are ui:--tillcti\'c. In gCllcraL all thc 
eyidcll('(" of (Jj"locatilln of thc :-,houlder ,Ire pre,.ent. There is length· 
(_1iJ1~ of the arm. i. (' .. the di"t,ll1('e bctllCl'U the external conc!\lc and 
the ;cromion prol'e,,~ j" !!reater than on the ,ound side. and. in additIOn, 
therc i:-; a marked ,leprc,,::,ion hellc,lth the Herolllion prote,;,;. Tbe head 
of the bonc can he felt in the axilla. In H moc1eratdy thin subJcct. a 
mar\;:e(l :-]1,lcr of two inches can he fl'lt between the hcad of th~ bon .. 
alld thl' ,\(·l'Oll1ion. The ('Ibm\" i:-; c-arriccl away from tlw ::;ide: in ,.,Ollle 
ca,.<:,. it 1I\,1~ Ill' directed uack\ral'l1. and in ot'hers, for\\'anl. dppemling 
upon the po,..I'ion of the bOllc. In cxnggl'rated condition". it i;; ::;aid 
th:lt the (lh0\1- \rill he raisell on a level with the head. he'ing neit.her 
ahduc-tl'(l no: ,lll<1ul'ted- thi, "-,b formerly calle(1 lll.mtio cretla. 

Subclavicular Dislocation.-Sullda \'icular dislocation b rather 
rare. and ;r ,..eem,; to bc but an exaggerated forlll of the 
..;ullcoracoi(l di,..location. The head of the bone i,; carrIed in· 
ward 1J(,YO]1l] the coracoid proce::;~, underneath the da riele. The 
c-ajl~ule i,; 1'Ilptun.od in thc 10,,-er anel inner part _ The hend 
of the hone ],Iow- 1111 the pectoral 11111 "cles and re:--b all !he rihs, 
heneath the ch~\'icle_ The ,;uh:-;capulnri,; muscle is torn from it!:' attach· 
ment to the anterior ~urface or the ~capula: it is r1etnched from the 
Inmwrns. The attachment:; of the lllu"de,; to the greater tuher05ity ar e 
!'10re M Ie,..,.. ,om. hut thcy retain their attachment,... a;:: a rule. to thr 
\>1I]I;.uln1' li!!al1lC'llt. TIlt' he'~Hl of the 110ne may be ~een. making a marked 
pmll'illc·nC('. beneath the c];wic-Ie. The "haft C,1I1 he felt in the axilla. 
all.1 there i-. marked ,..hortening of the arm. It lie,; in clo:,e relation 
wilh the clJl'·t. The elbo,,- u,;ually projects hacbrard. and a little out· 
warll. 

Subspinous Dislocation.-, ubspinous dislocation is very rare. 
The head of the hone b forced out of the glenoid cav· 
ity. hetween the infraspinatu. and teres minor mu,..clec;, and 
re"t, Oll the dorsum of the scapula. ju"t beneath the spine, 
in the infr:::,;pinous fossa. I n :-ome case~ . the head of the 
bone will he founel just hehinc1. or resting upon the cdge of the ~lenoid 
em'it\'. The ('lbo,,' is c1irec·ted fonnml and ontllard. The hUllH·ru,.. is 
rotatec1 iml'an1. The head of the hone makl';: a lIwrkec1 prominence 
on the dor,..ulll of rhe- s(-apuln. w}1ile the other ,..igns of dislocation are 
pre'e1l. In ac1ditidll to the ,i!!'Il'; alre-ady mcntioned. there may lIe evi
dence.:' of injury to the soft tissue::.. The,..e are eYidence~' of injury 
to the braeillal plexus. inten,.e pain or numbness. and el'en paralysis 
in '-onll' e:1 ' e", or the pre"~lue upon the axillary Ye'in eau'es illten;;e 
edema of the arm. The axillary artery may he compre~~('d to such an 
exti'nt as to obliterati' the pube at the wrist. There may be g-rpat effu· 
sion of 010011. e'p~eial1y where' there i::: ('on,.idernl,le laceration of the 
ea "-ule and o:her '-oft ti,,;:ue" about the joint. The,e ~el'ere symptoms 
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and the igns 01 dislocation before mrntioneu, are not present. in condi
tions of subluxation or partial dislocation at the shoulder-joint. These 
conditions are (;ommon, and are produced by pushing the 
head of the humeru. underneath the coracoid process, without ruptur
ing the capsule, but with mjury to the lon g head of the biceps, or the 
long head of the biceps may be luxated from its tendinous groove. 

FIG. 94. 

First step in Kocher's method of reducing anterior dislocations of the 

humeruS. 

Treatment.- l. F ocher'" method, iSuitahle for amerior lli~loeations, 
consists ot external rotation, adduction, aml internal rotation. External 
rotation shou td be romplete, and i:i perform ell in order to relax the 
muscles atta("hell to the greater tubero ·it)'. The elbow is then rarried 
to the middle line of the body in order to bring the head in relation 
with the ollenin g in the (>apsule, anll, as internal rotntion is aceom
pliohed , the head of the bone will slip through the rent in 

the capsule without difficulty. 
2. Other manipulative methods are as follo\\'s: If the dislocation 

is in the right ~houlder , the ht)uu of the bone is grasped by the left 

r 
t 



D1SLOCl Tl0.\~. 

hanJ, while the elhow i" "eized with the right hand; the arm, lD case 
of an antl'rior Ji~lo(:ation, I rotated outward, with more or le::;~ exten
~ion from til<' hody. The knee, Llgain~t the l'he~t "<lll, Illay be useu as 
a counter-extelHlill,!! forl'e. The heac1 of the bone may be drag;..:ed by 
the left han(l into the ca"ity. Thi' manipulation may be modified to 
SUIt all the (li"locatioTI'. 

3. ~[anipulati\e lllethoch, with extension. may 1/e' made' \\'ilh the 
patient .:-itting in a chair, when the operator'" foot i~ placed on the edge 

FIG. 95. 

econd step in Kocher's method of reducing anterior disloc3tions of the 
bumeru .... 

of the chair. ",ith thl' knee in thJ axll],l. The knel' i" u::ed a" a ful
C!"lllll, while dll arm i" :-eiz0d ,Ibo\'e the elho\\. the hultleru,.. being ued 
a" a le\'er, \"hen the head of thl' hone i, liill'J into the -ockt't. 

.1. Exten"lon lllil)' be made from the body "'ith counter-extel1~ion by 
llH::1U' of a towel or ~heet }1il,:-etl underneath the aXIlla. Thi" 1I,ct!Jod 
may be "uccc--ful \"hen !Hher methoJ, han.' failed. 

5. Forcible extl'n-"iOll downward. The unbooted foot Illay be p],lceu 
in the a ·ilIa. '0 .1' to fl"t a!!'ain't the 10\\ er border of tht' ~Ienoi 1 cavity, 
and -trOll!!' trartioll i" mad, on the arm. Where -ui I(ient gra-op can 
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not be gotten on the arm, a cloye-hitch may be u eu. around the arm. 
By this means the head of the bone may be forcibly dragged into the 
sotket. 

6. Air-cu~hion in the axilla. 'Yhere the dislocation can not be 
reeluced, an excellent treatment is io place an air-cushion in the axilla, 
and binel the arm to the side. This air-cushion may lift the head of 
the bone out of it:' position. \\"h(,l1 reclnction can easily he effected. In 

FIG. DO. 

Completion of the mauipulation iu Kocher's method of reducing anterior di<
locations of the humerus. 

reducing a dislocation of the shoulder, care should be taken not to in
jure the axillary \' es~els, the bnl(;hial plexus, or to fracture the bone. 
The old method of placing the foot agaimt the che"t wall, and making 
traction on the arm. has resulted in fracture of the upper ribs. These 
methods are barbarous. Extension by means of pulley and tackle 
should not he used, as it ha reim lted in se\ ere and extensive injury. 
),lilOer metho(l~ are. more successfu1. .\,11 recent dislocations should be 
rcducec1 h~' manipulnti\"e methods. .\ne,;the,;in may he nece;;sar~'. hut, 
in nearh all ('a~e". the (li..;10cntiol1 m;w 1lL' re(lncel1 without it. After 
the disl~cati()n i" H,duceu.. a Yclpeau's' bandage lllay be appli2d or the 
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arm may be IJOllllcl to the chc~t, for a period of three \\'eek", After the 
fir~t week, manipulation \\'ill a;:,::;i"t the return of the ti ue ' to their 
normal condition, and, after the third week, the bandage may be 
remo\'ed, 

Reduction of old ddocations of the shoulder is best effected by 
means of malJipulation, Exten"ion under ether is a bad procedure. 
The great mortalit) of ane the ia, in the reduction of shoulder dislo
cations, i brought ahout by the fact that the chest is compressecl and 
respiration interfered with, together "'jth the fact that profound anes
thesia is necessary to effect the entire relaxation of the muscles. Such 
vigorous methods are un warran ted. Milder methods will be found 
succe sful, if persisted in. Manipulation might not be successful at 
nr:;L hut it may he c;ucce::;sful later. Continued manipulation, 
breaking up of adheFions, relaxing contracted muscle, releasing 
bony prominence::.. and . ('curing a hetter circulation to the injured ti _ 
sues, all tend to make reduction easier. If the dislocation is compli
cated hy fracture, an ef-
fort at reduction should 
be made hy traction Hnd 
manipulation of the ~o<:.:!L-,-,,-"'-=
hend of the bone. This 
should he done ',ery 
cautiouol)'. If reduction 
is impos~ihle. ::\lcBmne? 
a(hi~es an open inci~ion 
and a hook attached to 
the scapula. "'ith an

FIG. 97. 

other hook fastened to The clove-hitch applied as a means of making extension. 

the humerus; by these, 
tr~ction i made, and the dislocation reduced, when the frag
ment:-; <1re "uhs('C]uentl~' wired together. Ulmally, there i~ suf
ficient periosteum, which unites the fragment, and the muscular 
attachments are uch that the dislocation can be reduced without oper
atiH" proccc1111 e. In emergency ea~e~. g-imlet:, ha\'e heen ubec1 to bore 
into tl1(' hones and traction made from them. This i;; hardly warranted. 

~uhluxation~ an' reChlCf'cl 11\' method,; :-;imilar to ,ho,;e u~ed in com
plete cli:-:locations. The condit'ion may return, when subsequent reduc
tion i..; ne('('..,"ar~·. 1£ the nen-e a11(l hlood Rnppl~' to the joint and 
other ..;trudlll'e..; are properly improyec1. a cure "'ill he effected. 

'Varieties: 
1. 

Dislocations of the Elbow. 

Dislocation of both bones (ulna and radius). 
a. Backward. b. Inward. c. Outward. 
d Forward (with fracture of olecranon.) 
e. Ulna backward and radius forward. 

2. Dislocation of the ulna backward. 
3. Dislocation of the radius. 

a. Forward. b. Outward. c. Backward. 
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Dislocation of Ulna and Radius Backward.-Causes.-The causes are 
direct and inair ect violence, operating together, as falls upon 
rhc hand or wrcllchc~ of thc arm. The injury it-\ ll10re frequent in young 
people, and is often accompanied by laceration of the soft-par ts. 'l'ne 
injury to the tis ues depends somc\\'hat upon the nature of the dis

F IG. 98. 
location . 

Condition of the Parts.- I n dislocation 
hackward, (\I"hich 11' the most l'ommOll 
dislocation at the ellJow) there may be, 
at the i3ame time, more or less displace
ment of the bones inward or out\\'ard. 
A a rule. the coronoid proce s will be found 
in the olecranon fossa . If the coronoid process 
is not hroken off, the attachment of the 
hrachialis anticus muscle is, more or lec;s, torn 
loose. The neck of the radius will be found in 
relation with the articular surface 01 the hu
merm:. The ant~rior ligament is nearly always 
tom, ,,-hile sometimes the lateral ligaments are 
ruptured. The olecranon ~nd the head of the 
radius form a marked prominence on tlw bark 
of the arm, \\'hile thc lo\\'er end of the hmflCrus 
makes a marked prominence helow the crease 
at the bcnel of the clbo\\'. The relation be-
tween the condyles anel the olecranon will be 

Di'\ocatiol1 Of b)lh bones of found changed. The forearm is fixed , fle.red 
the forearlll bac kward. and sl/Ortened. 

Dislocation of Both Bones Inward is pro
duced by fa lls upon the elbo\\' alHl forearm. 'rhe internal and e:-.ternal 
lateralligalllcnt are ruptureel unlesR the cli.loc~1tion is hut slight. The 
relation of the conclyle and the olecranon will he founel changen. T he 
outer co; .. ."le _ taml,; out prominc'ntl~', while the inner condyle is ob
scured by the upper cxtremity of the ulna. lifting up the flexo r muscles. 
The upper extremit~· of the ulna. 
will Le found to ~tnnc1 out prom i- Fl(;. 99 . 

ne'ltly on the inn C' r side of the 
arm . ,,,hile the head of the 1',1 -

(line: can not he felt. The de
formity re:;111ting may be twi-;tec1 or 
an;111ar. 

Dislocat ion of Both Bones Out
ward will hl' cyi(l ellC'ec1 hy the mark
ed prominel1l'e of the inner c0J11yle 
of the humerll-;, and the prominence 
of theheaclof the radiu,.; bc.>lleath thL' 
upillator 1001!!U" 011 tIl(' ()ut-.icJr. ("If 

tlw arm. The l'elntiol1 hL'tWl'l'1l dH' 
Di'\ocatinn of the radiu, forward and 

the uln3 backward at th~ elbow 
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condyles and the olccranon is altered. There is loss of funciion, 
alHl the swclling and elemted muscle more or les' oblIterate the 
external condyle. 

Dislocation of Both Bones Forward.-In thi' di location, fracture of 
the olccranon proce::;::; u::;ually takes place, al t.hough rar C<1;;('" ha ye oc
curred where there is no fracture; the di locution having been produced 
by dr:1ggjn~' down hoth bones, and, at the same time, forcing them for
ward. J n cither ca:,e, a marked lengthelling of the limb, the absence 
of the olecranon process on the baek of the humerus, and alteraLon in 
the relation bet\l"een the condyles and the olecranon, will serve to make 
the di'lgnosis. 

Treatment.-Redllction of t.he backward di::.location is be t accom
pli"hc(l hy thr following method:,': 

1. Dr. Still makes tradion on the forearm in exaggerated extension, 
thE' object hring to lift the coronoid process out of the olecranon fossa. 
This method " 'ill be founel Ru("cessful in all recent ca"es. 

2. Some operatorI'; usc the following method: The front of the 
. knee is plared against thl" front of the elhow-joint ; thi orerates 
as a fukrul1l against the upper extremity of the forearm. Traction and 
flexion are made simultaneously, the forearm being u ed purely as a 
lel'cr. In this way, thr coronoid proce"s is lifted out of the ol(~cranon 
fo~~a antI recludion i" ar·("olllp1i::;hed. In di"lorations iml"urd, outward, 
or forward, ext('nsion and counter-extension are made to o\'ercome the 
rigirlity of the muscles and the contracied ligaments, while the operator 
molds the hones into position. The Rame cour~e should be pursued in 
di..,locat}:>lis or the ulna hackward and the radius fonl'ard. Where the 
diagnosis can not be made, an x-ray examination should he made, 
if pos~ihl('. Great ;::\\'el1ing i~ the rule. This swelling ob
lil (' rate:-. the landmark;.; ahont the elhow-joint. Sometimes 
the elllow is so painful that even a superfkial examination 
can hanl)" he made. TTntlrT no circumstances should the 
patient he treated, except, perhaps, for a fe,,' clays, to com hat the swell
ing, unless :111 accurate diagno"is has been macle. The reasons for this 
ar(' that 01(1 dislot'ation~ of the elhow are difficult to reduce, and the 
great liahility of fibrous a<1h('"ion impairing the intcgrity of the joint. 
Perhaps in )]0 other location of the j10dy are ill juries attenrlcr1 lly ,,"orse 
rr"ults; still, there are man)' ca;.;e"l whrre the severest forms of injury 
have been attenoed hy the most remarkahle results, l,ut these cases are 
unusual. In old cases, the family or friends of the patient shol11d be 
notified of it,; gra, ity. A too fa I'ora hIe prognosis should not. be made. 
The treatment will depenc1 upon th(' nature of the inju.ry. In 01cl dis
locutions of hoth hones bark\\'ard, the prognosis is not, favorable, 
espl'eialll:v if there ha t:: heen extemil'C inflammation following the in
j1lTy. The roronoirl ]1roc(';;;.; will herome, a. it were, glued into the ole
cranon fOSF:1. Fibrous a(lhc~ionF: \rill prevent reduction. In disloca
tions inwarcl, or outwarcl, nnc1 hoth honr" fonrarc1, or the ulna back
ward and the radius forward, reduction can he accomplished better, and 
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more readily, and the results are better. In reducing these 
old dislocations, it is necessary to prepare the joint for the operation 
of reduction. This mean. that the fi.brous tissue must be gotten rid of. 
\Yhile the bone::; lllay Jlot be gotten into ab::;olutely norlllal relation, the 
treatment by manipulative methods will be attended by improvement 
of the condition of the joint. Not only the r ange of motion will be 
increased, but the pain will be le~~ened, and the deformity more or 
less removed, so th"t the prognosis in old cases is much more favor
able where o~teopathic methods preyail. 

Dislocation of the Ulna Backward.-'l'his injury is rare and occurs 
because of force directed upon the ulna. itself. The most common dis
location of the ulna is a condition of subluxation of the upper extremity 
brought about by falls upon the hand, where more or less force is 
directed against the inner side of the arm. The head of the rauius is 
used as a fulcrum, while the forearm is adducteu. Partial dislocation 
of the upper extremity of the ulna may take place without mptllre of 
any of the ligaments. This injury is often oyerlooked. Reduction is 
accompli hed by exaggeration of the deformity, the thumb being placed 
agail1~t the inner horder of the coronoid proce,,:,. \Yhile exten::;inll "ith 
abouction and adduction is made, the ulna will be returned to its normal 

position. 
Dislocation of the Radius Forward is said to be the most common 

dislocation at the elbolY, and is caused by falls upon the hand with the 
arm extended, and the 

FIG. 100. forearm pronated. Some 
"Titers haye maintained 
that forced pronation and 
muscular contraction 'rill 
prouuce the dislocation. 
The heac1 of the radius 
rests against the front of 
the hum erus, the arm is in 
a semi-flexed p 0 s ~ t ion, 
while the heac1 of the bone 
can no longer be fplt be
neath the external conc1yle. 
The arm may be flexed 
yoluntarily, but will come 
to a suc1c1en stop, because 
the head of the hone, being 
drawn up"'ard by the bi
c e p s muscle, will be 

Dislocation of the r adius forward at the elbow. brought forcibly against 
the anterior surface of the 

lower extremity of thr humerus. _\ t the point beneath the external 
romlyle, where the head of the raelius :;hould be, there is more or less ot 
a hollow. The arm can not be fully supinated, hut can be pronated. 
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'l'he diagnosis of the di,,location is difficult, especially in muscular or 
fle"hy subjects. The injury may be confounded with fracture of the 
neck of the radius or an epiphy:;eal separation. 

Differential Diagnosis.-l. Crepitu8. In fracture, crepitus may be 
obtaineu, while in tll~l() , <I tion, ('j"(!lJitus will be absent, except in case of 
adhesions or roughened conditions of the ends of the bone8, when false 
crepitus only will be obtaineu. 

2. Preternatural mobility. In fracture, preternatural mobility may 
be obtained, by grasping the hea,} of the bone and pronating and supi
nating the arm; the head 01 the bone \l'ill be found not to move. In 
dislocation, if the head 01 the bone (;an 1e grasped, it will be found to 
rotate with the shaft 01 the bone, upon pronation and supination. 

3. Reduction of the fracture \\ill be followed by a return of the 
deformity, wbereas, in diloeation, if it is reduced, the deform
ity will not return. In epiph)'tleal :;eparation, where there is not 
llluch ,,\I elling, a :;ent-'atioll <I:; of a foreign body in the joint llIay he 
obtained and moif't crepitus i,; pre::-ent. 'Yhere the tliagno;;j;; i;; 
clouded, an x-ray examination should be made. Where this is not pos
sible, the prognosis should be guarded. Where the diagnosis (;an not 
be Illacle, the dc1oJ'mity :;houlcl be redueec1 anel treated as a fracture. 

Reduction of the dislocation is accom plif'hed by extension applied 
lIIore particularly to the radius, while the bone is manipulated into posi
t il)l1 or the knee lIln;, he u~C'c1 as 'I fulcrum agaill~t the upper part 01 the 
In/"c'anll, a,.: the forearm ibeH i8 u,.,el1 a8 a lo\'er, at the ;;ame time, 
more or less extension is 1l1<1de. 

Dislocation of the Radius Backward i,: produced by falls upon the 
hand in supination. The he'l!l of the hone can be readily felt beside 
the olecranon back of the ext.ernal condyle. The forearm is fle.\ed and 
pronated. '1'he diagnosis is llRually ea;;y. While extentiion iti being 
made, the bone is manipulated into position. The knee may be used 
as a fulcrulll, as the head or the bOlle i8 dra"'ll into position. 

Dislocation of the Radms Outward is rare. The head of the bone is 
displaced to the outer side of the outer condyle, where it makes a 
marked prominence. Thc head of the bone can be rearlily felt rotating 
in this position, upon pronation and supination. Rotation of the 
radius, together with forcell extension, will ea;:ily effect reduction. 

Subluxation of the Radius.-SII1,lm::ation of the head of the radius 
is a common injury, more frcquent in children. It is the result of mus
cular action, twisting or trac-tion of the forearm. Various explana
tiom; haY(' hern offered for the injury. ~ome operators sa)' that extension 
and adduction produce the injury, while others say that on ly extension 
is necessary. In a child, the inj llry is calleel "pulled-elbow," and usually 
occurs hetween two and four veal'S of age. Complete supination or 
fn lls produce 1"11 bluxation. The symptoms are various, depending 
upon the amount of displacement and the extent of injury to the liga
ments. There is not much deformity 8.t the elhow. Pressure over the 
upper extremity of the radius will cause se'l'ere pain. The arm is usually 
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flexed at an angle of about sixty degree,;. Rome movements of th(' arm 
are painless, \\'hile complete <':.tension of the arm caU8es great 
pain. Complete pronation and cupinaiion al~o cause pain. Forced 
supination \\'111 eamie n (listinC't clicJ.;:ing bound. The subluxation can be 
r educed by completely tle:.ing the ar111 \\'ith upination and pronation, 
together \\'ith abdudion and esten ion. In some cases the edge of the 
fibro-cartilage will be di8plu('ed or lip het\l'e~n the head of th(; bone 
and the arti('ular surface of the humerus. ,\fter reduction has been 
accomplished, it iR necessary to put a fignre-of-8 llandage around the 
elhow and CD rry the nrm in a sling for a few clays until the ligfiments 
return to !1 normal condition . In all (lii'. locationR at the cIllo\\' 
starch-paste dn'sRIng may be put e\'er the joint by means 01 paste-board 
anel a four-tnile(l Ionndage and the arm carried in a "ling. 1\fter the 
preliminary inflammation has diF-appearec1, which will take place \\'ithin 
a ,,'eek, the joint llla)' he manipulated erery few clays. 1'0 as to pr'~ \'ent 
ankylo is. Hecoyery i ('omplete in uJlcomplicated cases. 

Other peculiar conditions which mny occur at the elbo\\", and which 
may cause prcnoullce(l ,-ymptoms are: 

1. Slight po tr-rIOl' displaccment. 
2. Slight anterior displacement of the hea,l of the radius. 
3. Luxations of the interarticular ('a]'tiIHge~. 
±. Locking of the tuberosity 01 the rndius \\'ith the inner edge of 

the ulna . 
. j . Intracapslllnr fradure of the head of the radius . 
0. ParalYO'ls or neurIti of one of the large nerre 01 the arm !'rought 

about hy injury. 
The con(1itions may be made out only h~' careful physical examina-

.tion by one who has an accurate knO\dedge of anatomical relations. 
Dislocations of the Wrist are common and mny he classified as: 
1. Dislocation..:; 1on'-arcl . 2. Di locations backwarcl . 
3. Backward lnxation of t.he ulna from the raelius. 
4. Forwf!.nl lllxations of the ulna from the radius. 
5. Subluxations. 

Dislocations Backward,- T his dislocation iR prodnced by falls upon 
the hanch. Thc carpns Rtancl ont prominently on the hack of the wrist, 
\\'hile the fingf'rR ale flexed and the io\\er extremity of the radin. and 
ulna project prominentl), in front of the forearm. It lllUf't he noted 
that thE' Rtyloid proc('<:s of the radius IS upon a lower l~\el than that of 
the ulna_ 

Fradure through the hase of the styloid proee~s of the ra(lius 
(Colles's fraC'ture) simnlates eli, locution of the wrist, hut the st:vloid 
pro('ess of the rn(lins i. on the f'ame le'-el or hi~her than that of the 
ulna. There i lllu,cular rI~iclity and an IIh<;en('o 01 crepitus. Exi:'nsion 
and manipulation usuall:v reeln('(' the elefol'mit~,. 

Disloca tions Forwar d.- In cl;"loC'ations fon,a)'{l thr carpus l)lakes a 
],!,ominence on the front of thr \lTi<:t, while t.he ulna stand out prom-
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inently on the back of the forearm. This llljury is yery rare. Reduction 
is accompli::,hec1 by e\ten6iO!1 and ccunter-exten:>ion. 

Dislocation of the Ulna from the Radius, either forward or backward, 
is accompli hed by forced :-upination or pronation, as occurs in yiolent 
twibting of tbe hand. In t.hc backward di~location, the forearm is pro
nated and the <-pace l)('t""een the i:>tyloid proce""es of the ulna anJ radius 
i ' \lil11ini~hed . The ulna "tnlHl" out prominently on the back of the 
wri t. In th" fonyard eli ' location, the ulna projects in front, while the 
distance betn'en the h'o styloid proces!::es lllay be found le~~ en('il. The 
arm is upinatec1. Reduction is accompli!::hed by traction, exaggcration 
of the deformity, aud pre~sure upon the head of the bone wit.h flexion 
or ('\tcnsion, a ' the ca<-e J11n~" he, " 'hen it may be readily forced into 
podion. 

Dislocation of the Carpus.-Dislocation of one of the carpal bones 
may take place hecauc:e of injury or forced mO\'cme!lts of the wrist. The 
deformity 111<1" not be great. hut the il1\"oh"ement of the nerre fllament" 
ca11ses great pain. The c1iagno"i . can be made by a careful ex
amination. The m~;lkest point in the wrist l~ bct"-een the scaphoid, 
os magnum, and semilunar 101)es. Reduction is accomplibhed by exag
geration of the deformity, anc11.re,;:, nrc upon the projecting 10ne, \\"ith 
forced flexion or extenf'ion a. the case may require. 

Dislocation of the Metacarpus .-Di~location of the metacarpal bones 
in their articulation \yith the ca.·pus is rare. Suhluxation" arc fairly 
common, and when an~- ncn-e f'tructures are il1\-oIYed, se\-ere pain IS 

the chief symptom. The deformity is not great. 
'1'he first metacarpal hone is the onc mo t frequently 
di::.located. The diagno;;i" i.;; usunlly readily illac1e 
upon careful examination. Flexion and extension 
with adduction aml abduction. while cOl11pre<;
. ion i made by the thumb upon the end of the dis
located bone, will accomplish reduction. 

Dislocations of the Metacarpo-phalang'eal Articu
lations are rare. The dislocation usually takes place 
backward. and i" camed hy fall.;; on the outstretched 
lHlncl. The diagno:,-is is made without difficulty. 
H('(lurtinn i,., accompli'-hed hy manipulation a,; ex
trn"ion is heing lllade. In only one of the"e cli~loca
tion.., "ill any ditficlllt~- he found in making reduc
tion. i. e .. (li,.,locati011 of thc fir~t phalanx of the 
thu1I1h. Thi" \li,loeatinn take,.; place h,lcl;:"-anl. The 
ohstacle,:; to r('(1uction are the margin of the C'lP";u
lar ligament. together with a tretched condition of 
the flexor longus ponici, and the sesamoid hones 
(le"eloped in the tendons of the flexor hre,is pollici.::. 
Rcr1uction is accompli;;hed hy forced exten-.ion ann. 

FIG. 101. 

lifting. ;]le head ot the hOlle into 1,1<1ce. Exten.::ion Dislocation of the 
Ii f5t phalanx of the 

,.,hould lIe made until the phalanx i~ at right angle~ thumb 
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with the head of the melacarpal lJone. Thi::; enlarges the openmg 
through \I' hich ill(' di::;]oea lion tuuk placl'. 1 n ::-OlllC C,l1oes tenotolllY may 
he ne(· l'~sal'y. 

Dislocations of the Phalanges arc fairly common. The diagnoF-is is 
easy and reduction is accompli",hec1 hy cxtcn",ion and counter-exten"ion. 
Where ~mtIi r ien t C_\ icn"ion <.:an not be lllaLle uy gra"ping the finger, a 
Le\-is's ~Jllint lllay be u::.cc1. This <plint i::; lllade IJY means of a Harrow 
\JonI'd, hal ing tIro ro\\, ' or holes the \ric1th of the flllger. Tape is pas::.ed 
through the holes :'0 as to form locp" ujlon one "ide of the splint. The 
finger is insertec1 into the"e loops and the tape it. drawll tightly to the 
finger. Traction can bc 111<1l1e by means of the ,;plint. 

Dislocations of the Ribs.-Clinical r:-.perien<.:e sh0'l-s that traumatic 
di,.,location:< of tll" l'ilJ" often take plat·e. The~e lllay arcompany 
fracture of the "pine. or the luxation may ta ke place without other 
injury, heing r-au"ecl hy direc·t or inc1irC'ct "iolence. The c1iF-phcement 
of the head of the rib may be fonn1l'c1 or bac:klrarc1, upward or down
ward. The signs are: 

1. Ele\'a:ion or prominence of the luxa leel rib. 
2. Deprr,,~ion or lessene([ prominence of the luxated rib. 
3. 'Yic]cning OJ' nnno\\'ing or the interco"lal "pac-e. 
_\ hil'-tory of tll'" accident, together "ith the deformity present, will 

en:,ilv enal)le the l1lwsir-ian to make thr diagnosis. Condition.;; of suh
luxatiolls arr more thoroughly descrihec1 in work ' on O",teopathic 
Practice, to which the reacler is referrer1. . 

Reduction is accompli<.;hec1 bv manipulation. The~e are elaborated 
upon in ,,-orks on (\c;teopathic methork 

Di~location of the rih {rom ito:; costnl cartilnge may be produced by 
direct or indirect \'iolence. Inasmuch as the hone is subcutaneous, the 
condition can readily he made out. Pain ,rill he a prominent symptom, 
together with an oilset in the rib at th,lt point. Reduction is accom
pli,lH'c1 hy lll,miplllation. It n'a~' he hel(1 in po,.;ilion h? --trapping. In 
se\'ere conditions of hlXation of the head of the rih from its articulation 
\I'ith the spine, strapping of the rih, as in case of fracture, may be re
quired. 

Dislocation of the Costal Cartilag'es at their nrticulation "'ith the 
dernum may a10 take place anrl is the re<:ult of direct vio
len.ce. The "ymptoms nre pain anrl deformity. If the rihs are rai,:;ed, 
and that part of the che"t kept immo\'ahle h~' strapping, complete re
coyer" will take plnce without any tronhlC'I'ome symptoms. 

Dislocation of the Sternum.-Inasmllch ns hon\' union takr<; place 
between the thren portions of the sternum Inte in lifr, r1i"10cationc; of 
these parts of the bone mny take place in chilrlren. Dislocation of the 
gladiolus from the manubrium mav taler plnce hecam:e of great direct 
violence. The symptoms are usually e\-idences of srvere loral iniur~', 
together with a rid~e at the point of union of the two hones. Where 
the injury is yery seV(?fe. thrre ma" hr mnrkerl rl~'spnf':1, and 
irreg111ar hear~ action. Dorsal fie'.;ion, ,rith pre~<:ure oyer the manu-
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brium and a raising of the ril s, "'iIl llraw the hone into position. A 
figure-of-& bandage :J.bont the che::,t, to limit Illotion, \l'ill reliel'\.' the 
pam and ha~ten reco\,E'r)'. 

The Ensiform Cartilage may be cli::,located by mean of pre::,:,ure, or 
blows recei\,pd. The displacell1ent lllay be .. light, or the deformity may 
e'l'cn be angular, and It may interfere \\"ith taking food. l'a es are re
ported " '!lere pertoi",tent YOllliting followed t-urh injury. T he symptoms 
are n.-ually plain; ~l history of the injury and pres::;ure upon the carti
la8E' arc ilHlicatiYe; abo there i::, a marke(1 (1epre,;::,ion at the 10\\'er end 
of Thc ~tL'rnn1l1 . Raj:::ing the ribs willliit out the cartilage. Operative 
trcatlllcEt i" nece~~ary. 

Dislocation of the Sacro-iliac Joint.-Sacre-iliac dislocations partake 
of the nature of ::'11 hluxationt-.. They are common and consist of dis
placements baebnnd, forward, up\I'ard, or downward, or of combina
tions of the"e, as a luxation up"'arc1 and haclnrard. One or both sides 
may be affect.ed. It \rill produce inequality in the length 01 the limbs 
and tilting or twisting of the pel"is. The posterior superior iliJ.c 
spines may be more prominent, or less 0, and may be higher up, or 
101n~r down, than normally. It lIlay he e\'idencer1 h~' pain at the sym
physis pubis. in the back, clown the thigh, or within the joint. It may 
eall~e hip-joint c1i::::ea.;;e, white ~'relling, sciatica, pell'ic c1i,ease, neural
g-ie ('onditions, and \,ariou;; other di<;eases. .\ careful examination will 
1('\ l'al 1he condition. The luxatio118 arc reduced by manipulation, or 
well kno\\'n osteopathic mdhods. FI/'. 102. 

Dislocations of the Hip.-nislo. 
rations of the hip are more comm011 
than dislocation vf mallY othel 
.ioint ... , althou.!.dl the natur; of the 
anatoll1~' of the joillt it' sneh a;; to 
ratlH'l' protert it from injnry. The 
cot\'loid caYit.y IS deep and 
tilt, hcad of the femur fit,; 
in with such nicety and the lig
an'ent .. are f'ufficientlv ;;tronO' to 
render dislocations l,Y{likely. Thev 
form, perhaps. ten per ce~t. of all 
dislocations. 'l'hey uremorecommO'l 
hehl'een the ages of twenty and 
thirty, but may orcur at any age. It 
is important to thorou.ghly under· 
"tanel the anatomy of the hip-50int 
to understand the ell'locations. The 
lllO ... t important of tlw ligament" it> 
the Y-ligament, which is thE' form 
of an in'l'ertec1 Y, "ho ... (' upper 
a tta('h1l1ent i~ the anterior inferior 
~p:ne of the ilium, and the 10\\'er 

The Y -ligament intact. 
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attachment, 1he outer limb, at the upper extremity of the'lnterior 
in tertroehantcric line, a11e] the iUlIer lilll h to the inner extremity of the 
antC'rior intertrochanteric' line. 'fhi" ¥-ligament i.., really a thickened 
anterior port10n of the <:ap~ular ligament. It i" thi~ ligament which 
determine;; the po~ition of the thigh in \\'hat arc under,..tood a" the fl'g
ular di..;lo<:ation,.,. Hegutar c.h;locations arc those in which tlw Y-lig-a
ment i" intad. The irregular di",location nrc tho>-e in which the Y_ 
ligament, either the inner or outer limb, is ruptured. 

The ca liSPS of the eli. location arC' tho"e of ditiloelltions of other 
joint", but tl e luxation~ may happen in typhoid fe\'er or they lllay he 
proc1uce(1 hy the 'l""nmptioJ1 of hahitnnl attitudes. The excitin!! call..:e 
of the dislocation in certain abnormal conditions may be blight force, 
as turning in bed. l\Ju;;clllar colltraC'tioll~ playa great part in ~ome of 
the dislocations. In eighty per cent. the head of the hOll(' gch out of 

FIG. 103. the cnp"ule at it-; po"terior portion. In other 
ca~e;;, the head of the honc may rupture the 
lower or the inner portion of the cap,..ule. It 
i. oelie\'ec1 that thc tlislo('ation takes placc 
largely hy lcrerage. 'fhi:-; lllay not al"·:1.)''' be 
true. Many diffl'l'ent c-lat:-:-;ific.-ati011;; will he 
founel, hut it i~ lllore important to unc1 'l'~tant1 
the nature of these di"lo~'ation" than the par
ticnlar cln",..ification. 'l'hey may he l)l>,;t 1111l1el'-
Rt()od n" follow,:: " 

. \. Regular. 1. Iliae, wherc the head of 
the hone res1:-; on the e!or"ulll of the ilium. 2. 
, ciatie, \\ hen' thl' he'H1 of thc hone i" tli,,]o
('ated heneath the olltu1'ato1' intl'rllU" !'In:-;C'II'. 
3. Obturator or thFoic], \\'hl re the lll'ac1 of the 
bone i;; cli,..placl,a in the tIn roill i'Prl1nw:l. !. 
Pullic, \\'l1('rr tlH' hea<1 of til<' hone i:; di~pla('el1 
in\\';1n1 on tIll' front of tIl(' pnllp,:;. 

B. Irregular. 1. .\nterior oblique. 2. 
EYerte(1 dOl'.;al. :1. Penne'l!. -1. 'upracoty
loid. .i. 1"chia1. 

Roth iliac and sciatic ,1i,locations arp hllC'k
ware1 di,..placC'lllC'nt,.. of tIll' hone. Th., hone 
get-; Ollt pf tht> Im\'('l' 01' uPlwr part of tIle C'np
:;ulc duri1:;! 11,>\ion. arlrlllf'tlon. anll internal ro
tation of till' thi!!h. 1'11(']'(' an' ,'a .. ,·, ",hlfl' 

a thyroid (!i,ln"nrinn may hr tl'<In,flll'llle,! into A drnwinR' illustrating dorsal 
d"locatlon, 01 tho: hIp. 

n dOJ·,..al, hut thi" i,.. 1111\1:'11:11. Th,' Y-li~am, nl 
I' Intact a1](1 :-;trl'tl'hrc], prorllll·in!! fll'xinn of th" thi!!ll. 1'h(> li~:llIlI'llll\1l1 
1,·]'(· ... i ... u,..ually r\1l'tllrl'(1. The' 'jua,1rah1 ... rl'lIl11l'i,... lIlt' !! lllrlli. find per
tH'P'" Ihr ohtllratu]' intC'f1111'" :lllI] Jlyrifnl'llll' lIl11,t'IC'" nr,' injurerl. The 
h('ncJ of tllP honl' d· ... ,..ec! ... 11]1 tll(' :!hJt"i DlU'..], '. nnd in fntrIy thin ,uh. 
jl'l·t, ('nn oftrn b(' felt imperiC'etly on the UOl"lllll of tl:c ilIum. 
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In the sciatic cii;;location, the Il('ad of the bone get out at the lower 
and po:::terior part of the (·ap~lIle. The head of the uone ue\:ome::- ell
gageu uelwnth the tendon of thl (,bturator intel"llu" mu~dc and u~lIally 
lie het\\"een it and the pyriformi:::. 'ollletime,; it lllay r\:~t upon the 
PFiformi ' lI1U~rlE'. It :::eldoJll l'\'cr r0<1('11e" the ~cia tie notch. _b a rule, 
if the he'ad of the bOlle leave::- the l'<wity at the lo\\"er and po lerior part 
of the cap::iUle. a i:it:iatic di.~10("ati0n \yill re:,ult. If it leave,; at a higher 
point. the iliac di810cation re::-ulb. The rim or the acetabulum Jllay be 
chipped off, or the he<1(l of the femur may be broken. Fifty per cent. of 
alllli",locatiolls of th" hil' arc dor~al; thirty per cent. are l'iatit'. 

The symptoms of these dislocations arc adduction, internal rotation, 
antI fie)..ion. There lllay be considerable tilting of the pelvis. ("au -
ing marked lorclo"js of the "pille. The lo\\'er e'\tremity of the femur 
on the inJured ~ide. if projede<1, \\'(ml(l cros. the lo\\'er extremity of 
the femur on the ~ound "i(le. \\'hil" in the erect po"ition, the foot re:;ts 
on the top of the foot of the HHllld ;;ide. The hip is hroadellCd. the 
trochanter i~ derated ahme Xelaton's line, while Bryant's line i short
ened, aLo indicating the af:cent of the trochanter. 'I'he \'olunbry 
movement:-; are for the most part lost. Passi\'e movement::; are possible 
in flexion and adduction, lJul arp i1l1po,,~ihle in 
rxten , ion aml e:dt'rnal rotation or a lJ(luctiOl1. 
Much ~hortening is the r111e, hut thi~ comes 
largely from the adduction and fiC-iOll of the 
thigh. The adduction and flexion arc pro
duced hy the ten~ion on the Y-ligalllent and 
the adductor l11u>'cll't'. Th~ ..;igns of a "cia tic 
(li"lo("ation arc ~imilar to tho,-e of an 
iliac di"location, hut arc 110t --0 pronounced. 
The ,hortening i" le~s upon e'\ten~ion of 
tllL' thigh <Ind greater upon flexion of the 
thigh. 

Obturator or Thyroid Dislocations eOl1"ti
tut(' eleven per cent. of the hip (1i"location~, 
nlHl may he pro(lueerl hy hlo\\" ... on the hack 
part oj" th(' peh-is. The head or the hone is 
di;;place(l do\\ ll\\'ard and imnm1. 'I'll(' Y -lig-a
ment i ... intad and hold;; the limh in <lhduc
tion an<l flexion. The limb can not he ex
t('nde<l or ad'1ucted. Beeau~e of the tiltill~ of 
the pehi,.. 1'or\\"anl, clne to the ten "ion lIpon 
tIl(> Y-ligament. the Iimh i ... apparently lenrrth
('n(><1, hut i~ :-ho1'ten(·cl to "ome 0xtent. \Yhile 
tlw patient, ian(l,.. ereet the lim1) i" helr1 for

FIG. 104. 

$ 

A drawing illustrating" a thy
warcl in ahcludion 1,y the Y-lirrnment. In the raid dl,lccatiall of tlle hip. 

ohturator cli,..]ocation the h n acl of the honc get..; 
out of the c;nity rhrough thc 10\\' (>]", or lower anr1 inner part of the 
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In Pubic dislocations, the head of the hone rests on the front of the 
pubes. It may bea transformed obturator dislocation, or the bone may get 
out through the upper and inner part of the cap ule. The injury is pro
duced hy hyper-extension, or hy fore-eel abcluction and external rotation. 

FIG. 105. 'rhe head of the bone restF on the ilio-pectiner.l emi

A drawing showing 
the position of the limb 
in public dislocations of 
the hip. 

nence most often, but it may be displaced Luther 
inward. The limb is markedly abducted allll e\ert
ed. The hip if' flattened, and there is considerahle 
shortening. 

Irregular Di.slocations constitute about two per 
cent. of all the dislocations of the hip. One or both 
limb of the Y-ligament are ruptured. 

The Everted Dorsal dislocation is the same as 
the dorsal, with the exception that the head of the 
bone is displaced forward and immrd, while the 
limb is abducted anll extended. ?-'he outer limb of 
the Y -ligament is broken. 

In the Anterior Oblique dislocation there j out
ward rotation and markeL1 flexion and abduction. 
'rhe head of the hone rests .iu t above the acetabu
lum. The Y-ligament is broken. 

Perineal dislocation is the same as the th~'roid 
dislocation, with the exception that the hpnd of 
the hone is difplaced farther inward, while flexion 
and abduction FIG. 106. 
are more mark
ed. F;ometil1les 
the head of the 

bone may be felt in the perineum. 
In the Supracotyloid dislocation, 

the head of the bone is just above 
the acetablllul11. There is eversion 
and abduction . 

A Suprapubic dislocation, which 
is an an terior disloca t ion displaced 
upward, may resclllble the supra
cotyloid, or an ererted dor al lux
ation. 

Ischial di~locations arc rare. 
The head of the bone i" .li~placed 
do\\"mmrd ane! hack waHl, ancl re;;ts 
upon the tuherMity of the ischium. 
The limb is el erted, abducted, and 
flexed. 

Methods of Reduction. 
I n the backwari dislocations, 

the <1or<;al and cciatic, the manip-

A drawing showing the method of reduc
tion in rlorsal and sciatic dislocations. In 
pubic and thyroid luxations the limb i. ad
ducted iustead or abducted and also rotated 
inward. 
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ulation"houl·l he directec1 tomnc1s relaxing the Y-ligament and directing 
the heu(l or the hone to\nud the opening in the cap~ulur liga,lH'nt. The 
piltient ::;honld lie ~-J.at on his haek, \\"hile the l'ehi::; i" held fixed by an 
as"i::;tant. Flex: the knee at righi angle an(l rotate the thigh a little 
further imn1J"ci, then lift up or make traction upon the femur with con
siderable for.:<=:, at the bume time rotating the limb outward. Thi" is 
followed h~' frhchlC'tion and extension. Dr. C'harleb Still prefers t.o lift 
thE: thigh in pObition ily gratiping the trochanter. He is \"ery ~ncce"",fu I 
"'ith this nwthoLl. Some operators 11<1\'e the patient lie upon the floor, 
\\'hile the peh'is is held :fiw'c1, helie\'ing- that more traction can he made 
11])On the thigh (luring the manipulatioll. 8ti111"on places the patient 
with the fnce doml, with the hips projecting just heyond the end of the 
taille. .\ n n~si;;b1l1t hol(18 the .. olmc1 thigh, while the operator grasp~ 
the loot on the injurec1 ~i<1e and allom;; the \,eight of the limh to pull the 
thigh ill pl)"ition. Ten or fifteen ponll(ls of weight ma~' he lHI(le(l to o\·e1". 
come the tt'n~iol1 of the mll"cle~. \I hen the hip ma~' he clropped in po~i
tion. This manipnlatioll is 811ita hIe for the reduction of hacbrard <1i~
locations. Le\"era!l"l' is, perhaps, one of the most important forces to he 
utilized in the redaction of hip dif'location . 

Tn Obturator rlislocatiolls, the thi,9,'h ~honlf1 hc flc\:ec1 at right angles, 
while tracti('ln shonl(l l'e mac1e upon the femur. The limh s11ol11<1 then 
hI' a(1c111ctecl anrl extenc1ed. It mil}' l1P necessar~" to rotate the thigh 
farther out"'flrrl in order to seetnr relaxation of the Y -ligament. 

In the Pubic cli"locations, traction j" made in flexion. ,,-hile an 
a"..,i"tnnt mnkc-s pre<:;8ure against the upper extremity of the thigh. on 
the innC'r si(1e, thu,; preyenting the heac1 of the hone returning on the 
front of the ]1nhe::< \\'hile internal rotation i;; performed h, the operator. 
In "ome ca"e~. rerludion ma~' not he accomplished, hut the skill of the 
ph)'"ician ",ill clepeJ],rl upon hi" experience and his knowledge of the an
atomical relatio11R. 

Compound Dislocations.- Compounrl dislocatiollR arc \"er~' rare. and 
arc usunll}' fatal: h11t a few caRes are on record. There it; genernll~' such 
exten"i\'e in.iur~' to the soft-part::, and hone, that ~ep"is results. 

OJd Dislocatic)lls.- rnrr>(luced clif;]ocatiom ~re treated in tlw same 
111;'111101' as recent dislocations. Should the operator fnil to reduce the 
(1i~1()cation at the :first attempt, he "honld not he (li ... couraged. ~rany 
time", lw hreaking up the adhesions an(1 relaxing the muscle;;. the head 
of the hone l11a~" he made to rctracr it" steps. If there if; no injlll'Y to 
the cohloid ca,ib'. am1 the inflammatory reaction nhout h11'-; not heen 
too "ry~rr. reduction may he accompli<:he'r1 after anum her of years. Dr. 
A. T . Still h'lS redue('d a large numhrr of these dislocations, e\"011 after 
tl10~" har1 exi"tec1 man? years . Reduction, in man~' cases, ma}" he accom
pli,.hed onl}' aftrr months of treatment prrparing the parts for r('(h1c
tion. After reduction has l)een accompli--hec1. treatment ma}' "till he 
required for "ome len!!th of time to pre,ent the dislocation returninQ". 

PathologIcal Dislocations.-Pathological di~lo{'ations arc yery com-
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mon in infifllnmations of Lhe joint, paralysis, in conditions of rickets, 
and scptic feyers, e~pecially in cOlldilion~ where the per~on a~sumes a 
cenain position lor a con",i.terable length of time. The"e pathological 
dislocations are reduced by llle1hou:5 similar to those used in recent di '
location". The joint lllu"t fir"t be prepared for reduction. 'rhe liga
ments mu~t be rclaxe:d, the tonicity of the muscles impro\'ed, ,md the 
adhel:'ions broken up. .'.Iter this has been done, the peh'is must be heltl 
ecurel), by an assis1ant while the operator makes traction on the thigh. 

Too much loree should not be applied to the limb. It i unnecessary 
and may do barm . The old method of 'ir Ashley Gooper of rorcibly 
dragging· the head of thc bone into the 30cket i~ bad, inasmuch a ' it may 
do a vast deal of harm. Reduction can be made by manipulatiye mean", 
much more readily, even in old dislo('ation8. If the femur is dislocated 
il1\nucl or dowl1\rard, the: pch'is should be held securely to the table or 
fioor. while tIle phy;;;ieian llH.kes tr:lction on thr thigh. Pressure may be 
ma(le on the inner side of the neck of the femur, while at the same time 
the phy ieian performs adduction, thus using the femur as a leyer. 
This may force the hone ill the socket. Similar methods may he used 
if the femur is ciislocated backwprc1. In this case, the assistant may 
prpos upon the back part of the femur while abduction and extension 
arc made. 

Dislocat ions of t he Knee-Joint may be classified as: 
1. Di::;locations of the patella. 
2. r'i::;loca tions of the tibia. 
3. Dislocations of the semilunar cartilages. 

Dislocations of the P atella.- 1'he patella lllay be dislocated (a) out
ward . (b) in ward t, yery rare), a11(l (c) edgewise (yertical rotation). 

Dislocat ion Outward is the most common, on account of the 
ohlJquity of the felllllr. It occur in subjects sufrerinO' with genu 
valrrnm, and is produced hy direct violenC'e. It occur' while the limb 
is extel)(lc(1. If the luxation is complete, the patella will he fclt lying 
elltirely on the ollt,ide of the external condyle. The knee will be flat
tt-ned, ",hile the i ~ltn1c(mLlylal' f.pace will he marked by a depression. 
'Where the luxation it' lTIeomplete, the inner hall of the articllhlr sur
fa('e of the patella lies in relation with the articular surface of the outer 
cond~ Ie. n L',1uC'lion is acC'olllpli"he(l hy means of extension and manip'l
lation. the thigh nt the same time l)eing fiexe(l upon tIll' ah<10111 en , 
which thorQllgh l~' ]'('];1'\C'f\ j he fjuarhieeps exten:-ors, when the hone may 
rea<lil~' he IJ10y('(1 illio ]lObi lion. 

I nward Dislocation is extremely rare, fllHl i,.; (lue to din'ct \'iolencc. 
TIl<' (liagno::.i" i::; ea'v. The treabuent i" t-imilnr to that oj' <1i~location 
ouh·:1l'<1. 

Di"location edge",i,;e, or vertical rotation, i" a rare C'onc1ititll1 pro
ducc(l Ly twio.ting the p,ltella 011 it:! own axi~. (',H':- arc on record 
wher<' the patella h:l,.; 11e('n tUn1e,l ('omplctl'ly 0\ ('1'. Pm·tial rotation of 
the hone i~ "imilar to an i.ncomplete (li~lo('ation. either imranl or out-
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ward, and reductioll is accompli::;hed in the same manner as reduction 
of a di~location either inward or outward. Complete rotation may be 
reduced by rclaxing the quadriceps extensor~ and rotating the bone into 
llo~itioll. 

Dislocations of the Tibia.-Dislocation of the tibia may occur (a) 
inward, (h) outward; (c) backwanl, or (d) forward. 'Yhen the disloca
tion is cau 'cd by di~eat:-e it is backward, but when cau ed by 
traumatism, it is nearly abTays lateral. Dislocation either inw((1'd or 
outlcard is rarely eyer complete, and is accompanied by more or less 
twisting of tho leg. One or the other of the lateral ligaments will be 
rUIJtured. 'J'he diagnosis of the di ' location can be readily made, as the 

Y1 JlptOl1lS nrc prominent. Reduction of the dislocation is easy. 
'Yhile exten ... ion is made, the limb is abducted or adducted as required 
and rotated either inward or oubnud, or, while an as i tant makes ex
tension, the bone lJ1ay be lifted in::o po ition by the operator. 

Di location of the tibia fO/"l("({rd is more common than dislocation 
backward, when the result of trauma. The dislocation may be complete. 
The lower extremity of the femur will project into the popliteal space 
an(l ob truct the femoral vessels, while the tuberosity of the tibia will 
stand out prominently on the front of t he leg. There may be consider
able shortening. Usually, the dislocation is incomplete and the symp
toms are not so prominent. Reduction is accomplished by extension 
and manipulation. 

Disloca tion of the tihia backward is usually not complete. The 
cause of the injury is direct and indirect yiolence. The signs are so 
con taut and prominent as to l)e charact.eristic. The tibia is more or 
les; di . placed into the popliteal space, and operates as an obstruction 
to the return circulation throu~h the femoral vessels. There will be 
engorgement of the short saphenous vein. A depression beneath the 
condyles of the femur in front will be prominent and the nature of the 
dislocation is evident upon inspection. Like other dislocations of the 
tihia, reduction can readily be accomplished in recent dislocations by 
traction and manipulation. Uncler no circumstances should this dislo
cation be allowed to continue for any length of time. not even a few 
days , before reduction is made. '1'he limb should he kept at rest for a 
few days until the swelling and inflammation have subsided, when a 
knee· boot can he applied. which is drawn tightly to the knee, and 
which prevents a recurrence of the condition. Where there is rupture 
of the ligament- of the knee, it if: best to keep the knee at reRt for a 
period of hro or three weeks, to permit union of the torn ends of the 
ligaments. 

Dislocation of the Semilunar Cartilages is sometimes called a sub
luxation of the knee. The in.iury is frenuent and happens during 
flexion ,,,ith rotary motion at the knee. Pre~Rure of the condYles. under 
certain circuJ11sta;'ces, tends to rli~place the cartilages. In ~ condition 
of flexion, these cartilages are lIlore moya ble upon the surface of the 
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tibia than upon extension, so that in a flexed condition a sudden wrench
ing or :>l'railling of the joint ma:,' lead to a di"placement of the carti
lage. The internal cartilage is more frequently o.i~placed than the ex
lernal. The extent of the di"placemellt \<lrie", and thl' C\lronar~' li!!
ament may, or may not, be ruptnrell. lh,.placement of the cartilage 
u"uully take" plael' illlteriorly, hut lllay take place h1tl'l"<111y. In certtllll 
ca:-c,." it i~ ~<1id to hare been c1i,;placcLl into the illtra-collLlyloiu notch, 
or to ha,e ueen doubled upon ibelL 

Signs.-The first ~ign of the injury is a cracking :-.ounu, as if some
thing gne::. way in the joint, which l' accompaniell uy an inten~e sick
ening sen 'ation. The joint remains n;..ed in a pOtiition of flexion. The 
limb can not be forcibly extended, bec(Juse of the ob·truetion lliIorLled 
by the cartilage. Efforts at manipulation cause a sickening pain. 
It may 1)1.' that, more or le,;s hri"ting of the leg in a po~ition of flexion 
will re,;ult in spontaneolls reco,·ery. The ui"articulated cartilage forlll" 
a prominrnec on the front of the joint. A hi,;tory of the accident, to
gether with the au"rl1ce of other injury, will "en'e to complete the lliag
nO';I';. 

Methods of Reductioll.-The flexion shoulc1 ue exaggeratl.'d. houlo. 
it ue the int('l"nal (":ntilage ;r11i("h it; di:·'[oeated, the operator places his 
two thumlJ~ upon the dislocated eariil<l~e, "'hile his hands gra~p the 
hamstring tendons, <111(1 an n~,;i~tnnt mnkes extension amI ahl1nction, 
'1'he exten~ion and abduction l'ho1tld he forcihly made, while at tIl\' :-ame 
tillle vig-orou::; pf(':-~ure is 111<1(1e upon the luxated cartilnge. '''here the 
ex ternal eartila!.!:(l i,; d i,;Jocn ted, the ::-:1 1l1\' prO('el1 me is al1optcIl, wit h 
the exerpt.ion that at the time of extl'l1"iOll the lower leg i,; lH1ductl'l1. 
'fhis manipl11ation ~houl(l 1)(' .'uel'e"",JlIl in all C,b(,';. Opl.'r'lti\'e trl.'nt
mrnt iOi rr('ol11l11l.']Hlr(l in nriou,; t('xb for Ihl.' remon1l of tll<' ('arlila~e 
where tl)('re ha,; ])('1'11 n faillln' in th(' at tl'lllpb at l"l'lluction. 'rhi" opera
ti "e trra tml'nt con,;i,..b; in n'mO\'in~ the ("n rt ila,!.!:(' U1H1er till' ,.. trid('- t 
n,;\'ptic (,OIH1ition~, or h~' li. 'ntion ot' tI)(' I'nrtilngl' h~' mean,; of a;;I'I,(ic 
chromiciz('ll ('at~'1lt ,..ntnrc". In case of "nch olH'ratiol1, it i,; 110CP""ary 
to drain the joint for a day or two after the oprration. :;\ranipnlat.i\·~ 
m('tholl,.., if krpt IIp ~OIl1r II'1lgth of t illll. a1Hl jlH1icinn,..ly a]1plil'(I, will 
hI.' "uce('""ful in re:;torill~ th(' integrity of the joint in all ('a,..e,... 

Dislocations of the Ankle-joint.-T>i,.lo(·ation,.. of t.hr anklc arc (a) 
ont\\anl. (1)) inward. ((') 'l:wkwnrtl. (d) rnnnml, ;111,1 (I') upward. HI'
I a 11"1.' of the 11eeuli:lr relation of tlll' a,..\r;l~;IIII" with tIH' tihia nnll 
ftbula, fral'tllf(l:-o not umbllnll . ('olllplicntc tlw .. (' tli,..loraliOlI". Di,..10 n
lioll" lat('l'alh' 1"arl'l" o('cllr without frne\ur,', t1wr\'fnr(' ill rC.llii" thcy 
arf' fractllrt'-;li"lol':liions, .IS i:- the ,':1,.e in Pot 1':- fnlcitlrl.' of th~ 10wl;r 
oliP-1Hth (,f thl.' filJIIlu, or nl1l'llylrl l ll' .. frar'lnrp. 'I'h(' Iliarrllo,..j,.. !Dn . be 
,1ifTi\'ult. awl will n ql1ir(' a ('arp[lIl r.·aminatioll, pr .. hnp,.. with t.he 0 i~t-
1l1 !CC of tllp :\-rnY,.. io moke an nrcllrntp din!!llll"i,... '} hIli_ atioll i 
u~lIally .. cad ily r~rlllrell. 

Dislocation :Backward i, more cnmmon than di lorntion forward, nnd 
u'-11011y tnk "pInc in jUlllpinrr. H th maUroli mn • b fr tur d. "hile 
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the astragalus is driven behind the lower extremity of the tibia. The 
heel protrudes prominently. The lower extremity of the tibia may 
rest upon the scaphoid or cuneiform bones. 

Dislocation Forward is ,ery common, and is not associated 
with fracture of the bones of the leg. Apparently the foot is lengthened. 
The tibia stands out prominently on the upper surface of the os calcis. 
The heel is not so prominent as normally, and a depression exists 
over the top of the astragalus. 

Dislocation Upward.-In this dislocation, the astragalus, with 
perhaps other bones of the foot, is driven upward between the 
tibia and fibula, after the ligamentous attachments of these bones have 
been forcibly divided. At first glance it may be denied that this dislo
cation i possible. but competent obsener attest to the fact that the 
dislocation does occur. \Yidening of the malleoli, together with a short
ening of the foot and leg, make the diagno 'is easy. There is a 
history of violent injury. 

Treatment.-Dislocation of the ankle may be reduced by means of 
extension, together with rotation, abduction, adduction, and flexion. 
By extension and counter-extension the tense muscles are relaxed, and 
the bones may be manipulated injo position. In some cases, it is said 
that it is necessary to divide the tendo Achillis in muscular subjects. 
In fracture-dislocations, the fracture requires special treatment. Where 
there is dislocation pure ancl I:limple, it is necessary to keep the foot 
immovable, and to apply antiphlogistic measures, such as assisting the 
return circulation, relaxing the tis ues, and keeping the foot immova
ble for ten days. After that time, manipulation of the joint, to prevent 
adhesions and to reduce inflammation, will be found necessary. The 
person shou1O. go about on crutches within a week, but for a considera
ble part of the day the foot hould be elevated, to assi t the return 
circulation. 

Dislocation of the Astragalus.-Dislocations of the astragalus alone 
c1esene special consideration. They consist of a partial or complete 
detachment of the hone from its normal connection. It may be 
luxated either anteriorly or po teriorly. 

Anterior Dislocation i u ually associated with more or less rotation, 
which may 1e outward or inwal:d. If the dislocation should be com
plete, the 'bone will he found lying in front. of the ankle loose and read
ily movable upon the scaphoid. The skin over the dorsum of the foot 
is tightly drawn o,er the bone. The limb is shortened, while the 
malleoli appro~imate the bottom of the foot. The lower extremity of 
the tibia usnally rests upon the articular surface of the os calcis, in
stead of the astragalu<;. In the incomplete variety, the head of the bone 
imply presses upon the l'caphoid or cuhoid. Only about half of the 

articular _ urface 1:- displacerl from the tibia. Prominence of the bone 
may be felt in front of the ankle. 
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Backward Dislocation may also be complete or incomplete. Rotation 
of the ],011\: lllay uttl:ntl till' injury. The hone Illay be readily felt 
making a market!. prominence auo\e the os calcis, the degree of promi
nence depending uron the degree of luxation of the bone. The diag
no~i in either di::-location, forward or backward, with or without rota
tion, complc·te or incomplete, i. usually easy, provit!.ing the swellinz i:: 
not too exten~iH' . It may llP confounded with a sprain, and uutil the 
swelling is gotten rid of, the diagnosis may not be accurately made. 

Treatment.-Reduction i. accomplished in the incomplete form 
of dislocation hy exa~gerating the (leformity, while the operator 
JH't'~~e5 upon the hone with hii' thumb~. C'xten::,ion being made at the 
-<l11Ie time. ]n thi..; manner the hone is foree!l into its normal location. 
~[ore or less 1'otat1On may he nece:,~ar~'. ;\ot a great deal of forcl' will 
he require<1, <,xcept in mU'5cular "llh.iert~, or \\'hC'f<' the bone is ti~htly 
wedged in. In complete dislocations an ane::-thetie may be required. 
I r the ca~e is seen earl~', a reduction can be accomplished without. gn·at 
dilliculty. In all (1i~loeationl'. lifter some hour~, ~reat swelling ob
literates the characteri~tic eyi!lences of the injury, while the pain, 
hl'{'ause of the pre~~ure of the cfru~ed fluitl~, i~ intense. The joillt· 
r('(lrxes are cX<I;,rg'Natell and l1Iu~cular spa"ms occur, so that l'l'dnc
tinn of the di,..location may he difficult. Where there i~ violent inflam
mation, an ane~th!'tie may he neces~ary for a thorough examination. 
In case where the dia!:!'11o~i~ can not be malle, an x-ray examination may 
a5~ist in clearing l!P the diagno~is, 

Subastragaloid Dislocations,-Th<,~C' (li,;:locations refer to the forei
hie !'('paration of th(' other hom'", of thl' tar,.\l~ from the a,tral!nlll~. 
(;pnerally the ltstl'agall1';; maintains its 110rmal I'l'lation with the malleoli, 
while the li!!<Ill1ents which attaeh th(' a:-tl'll(!allli' to tlH' other tar,..al 
hones hl1\'e l)('C'n either l'oll"itl('rahlY !-'trl'tdH'd. 01' I'I1]1tl1l'e(1. TIl(' dislo
('ntions arc pro,hH'e,l hy violent w~enching of the foot. TIll' Ili:'plac('
lIIent of thC' hOl1es may he il1warci, olltwarcl. or hackward, hut 
i.;: lI,..l1ally 11<lC'kw:lfIl and ol1tw,lrcl. 01' haekwal'll . nil inward. The 
lll .'ation i~ incomplete, llllli while beil1 fT cln~,ifi('(l und('r trau
matic di~location"'. it properly b('long5 to partial di"locations. The 
di,locntion 111ay f' '(>n Lf' compolll1rl. anrl yet not bf' completn, The 
"f'aphoirl i. . ometime' comrletC'ly :-rpnrntcll from the hend of the 
n,trngalll". r:rC'nt 11 eforlllity j~ tlH' rule. The IF' I proj t 
prominently. while the nnterior part of the' foot j... npparent
Iy ·lIort(,1l II. ' \" a rulC'. ' he toe" point tlOW11wnl'l1. th hl'l'l 11 in~ 
elrn" n upwnrd hy contrnetion of thC' cnlf II1U ele,. The tendo .\chilli 
i ... put \';olC'nt\y upon n "tr teh, whil(' hell('ath tII kin on th(' l' ront of 
th' foo th n tragnlu pre>ject prominC'ntly, Th(' nnterior til,ial \( .... -

I ... and nef\'(' arn lHlallv e,"('''ely injur('(l 'fh(' e, t('n or tendon 
rnn\' he 0 nrrn"'Pll :1hout the hend of thl' n trnrralll a to 0)'1 rate 
a in t 1'('<1n tion. Wh('n th(' hon ar(' rli 10('at(' 1 in raTI1. th(' (oot i 

. rt d 0 that the outer mllllcoluli tand out promincn ly, nd the 



::: 

? 

;: 

-'" -
-
~ 
-
-

, 
r 

c; 
... 

-

~ 
" -:./ 

~.~ 

" ~~ 
~.~ ......... 

: j; 
:;; 
OJ ... 

~ " 
~" :-: 0 





VI EA 'F...' OF TH/:. PiXE, 

Dcormal proj ·tion of the int mal malleolu, j, lo,t. The po<:ition of t11 
foot r ... mbl ... that of quino-\·aru,. When th tar,u, i, tli.'pln d out
\ ,rd. th f ot i, \ crt -d. \I hile th inlll r III II olu, i, prOllllll -nt and a 
d pr , ... ion mark, the po"ition of the e ... ternal mall olu,. Th p 'Ilion 
of the foot j" that of quino-\'algu.... In either variety, the t ndo 
- I:hilli ... i:> put \-iolently upon a :-trcteh ana i, ,omewhat cun-ed d p n l
ing upon th a gree and nature of the di~pla ement. '1' notomy mny 
be neee "ary before re luetion of the di.;:loC'ation can be mad. ExtC'n-
ion and rotation and an exa,;:!geration of the deformity. with prl "ure 

upon the proj ctin~ honE'. will enable the operator to force the luxated 
bone into po<:itiolJ. 

Dislocat ions of Other Tanal Bones, a..: the cuneiform. ,eaphoid. or 
cuboid, occur but rarely. ani! are the rc,.ult of ~e\-ere direct \'iol n -e 
and twi<:ting of the foot. The i!i!lgno ... i, is u:>ually ell ' Y. The treatment 
i to r duee the dislocation and to kC'cp the foot quiet. to give it re,t 
until the ligament.- may bp re.-tored. since thC're may hC' a sinking down 
of the arC'h of the foot. becau.-C' of a giving way of the ligament,_ Thi 
condition of ubluxation in the tar. al bones will rC'~ult in a deformity 
which interfere. greatl~' in walking. • 

Dislocations of the :Metatarso-Phalangeal. or the Phalangeal Articu
lations. occa,ionall' o('('ur. hut art' easily reC'ognizC'd and readily re
dured b\' exten ion and C'olmter-<'xtelli'ioll . They are not ~ufTici\>ntly 
enoll to merit de<:('ription. ubluxation' may cause bunion.;:, ) Ior-

ton '[, di,.C'a.::e. or otber affections. 

DISEASES AND INJURIES OF THE SPINE. 

Spina Bifida . 

. pina bifida i a congenital condition due to malde\'elopment of the 
dONll plate~ in embryo. The dor~al plate, not ha\'inO' proper! . clo ed, 
Ith lamina, p dicle pinon procC'""C's. and ometimcs part of the 
membran of the brain and cord. fail to de\·clop. The tcn"ion of the 
fluid \,ithin the neHral cunal is "\1('h n, to form a tumor. The only 

ructur " l);ng o,er the spinal cord are the ,kin. and perhnp' a little 
conn(>(' i\'e ti, ut', or the membrant'<: ma: lie directly in connection with 
he <:ldn. The tumor pre enting i .. produced by n {'ollc('tioll of fluid in 

th "U oural ... pact' .... or .. ubarachnoidal 'pare,. or from within the ~pinnl 
canal. Three form;: of tumor are u,ually de' ribcd. 

A. Meningocele, ",hi h {'on .. i .. t of n protru ion of the dura mater 
a a ararhnoid. ut ('ontain<: no part of the cord or .. pinal nerve" The 
po, erior portion of one. two, or more T'crtebrae rna" be ab;:ent. The 
tumor may b of con;:iderable izc. 

B. Jleniogo-mye!ocele i .. a condition wht're the flui di;:ten;:ion i .. 
h th m huo'd ,n dura mat r, th \\" 11 of th umor c n «10m 

th e t n ml r n '. tO$? ther with the cord and 'pinal n r '. The 
eord may bt- pr (lU OT' r th i e of ht' m r. 



:no DISEASES OF THE SPlNE. 

C. Syringo-myelocele is a condition where the fluid di tension is 
within the central canal of the spinal cord, so that the pinal cord is 
spread out around the tumor. Certain spinal nerves which run down 
some di tance within the spinal canal before making their exit may be 
included in the tumor, providing it is located in the lumbar region. 

Signs.-The location of the tumor is in the middle line of the back, 
over the lower part of the piM. It may be covered with healthy skin, 
but very often it is apparently scarred. The vessels often are obliter
ated and the tumor is translucent. In infants, if the tumor is com
pressed, it will be noticed that the fontanels raise up. On coughing, or 
crying, there will he a distinct impulse over the tumor. The edges of 
the bones, which are the imperfectly developed lamina or pedicles, may 
be felt. There is more or less paraly is and imperfect development be- ' 
low the tumor, becau e of the pressure upon the nervous ti sues. There 
may be talipes, perforating ulcers of the foot, or more or les complete 
ane thesia. The child may be the subject of hydrocephalus. The 
prognosis is not good. 

Treatment.-When the tumor is small, an elastic band may be ap
plied, which will, perhap ', prevent its deyelopment. Treatment of 
the parts below will be found of service. 'rhe circulation to the 
atrophied muscles and partially paralyzed nerve may be increa cd, but 
by no known methods can the ill-developed yertebrae be restored. Tap
ping has been advised. Where the wall of the tumor is not yery 
thick, as it enlarges, which may happen in some cases, spontaneous 
rupture may take place. If this occurs, the content will escape from 
the tumor and the meningeal fluid will continne flowing for some days, 
",hen the opening will heal up. 'rhe tumor will reappear in a short 
time. Tapping has been advi ed, but it \I'ill do hut little good, as the 
tumor will 'luickly return. Enucleation of the , ac has been advised 
by some surgeons, but it is not kn0wn whether the operation is attended 
by good results or not. '1'hr best t.hat osteopathic treatment can do for 
the affection is to prevent the atrophy of the muscles, and to increase 
the blood supply to the areas of paralysis, or paresis, and to increase 
the nerve impulses to the weakenea structures. Where perforating 
ulcers are present, usually ostropathic treatment will cause these to 
heal up, but the condition can not he cureel. 

Tumors of the Spine.-N" ew growths are of rare occurrence in the 
spine. 'l'hey may consist of gummata, because of tuberculo is, or syph
ilis. or fibromata, lipomata, or gliomata, may develop. Rarely secondary 
cancers of the spinal cord occur. Spinal tumor will not 
cause :my difficulty until it attains the size of a medium 
sized marhle. '1'he symptoms are pain, more or less localized, followed 
hy progressive anesthesia, usually ending in paraplegia, monoplegia, or 
evidences or ata)..ia. The s~rmptoms are those of compression and irri
tation of t.he spinal cord. The reflexes are at first exaggerated, after
wards paralyzed. Following exaggeration of the reflexes, there is paresis 
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of the muscle", follo"eu by paralysi,;. • ometimes spa 111S of the mu c1es 
form a prominent "',Ymptoll1, becau~e of irritation. Occasionally, ill ' tead 
of paraly"is, there is a conuition of contracted mu::;cle~, due to irrita
tion of the motor cells. DillercIli locations of the tumor \\'ill octasion 
ditl'erent ,;ymptoms. The diagnosis is u::,ually made by eliminating other 
conditions \\ hich might cause the same symptoms. These other condi
tion arc helllorrhnge within the ::-pinal canal, compression from infiam
mntory products, and luxation:::. • hould the diagnosis be accurately 
made, which in most casco can he done, the tumor should be remo\,eu 
by a slll'~ieal operation. rrhe technic of the operation is tha.t of 
laminectomy. 

Osteomyelit is of the Vertebrae.- Osteomyeliti is a rare, acute, ~np
puratiye disea"e of the yertebral ho(lies. It is cauo;ctl by in fed ion 
from the pus cocci. and i" often associated with osteomyelitis of other 
bones, or by infection of the \ j,;cl'l'a . The l:'ymptol11<;, in general, are 
tho~e of osteomyelitis of other parts of the body, with the exception 
that the disease im'oh-es the "pine, can sing, perhaps, paralris, al 0 

sequestration of the bodies of the "erte hrae and a bocess formation. 
Treatment.-The treatment is similar to that for ostcomyelitis. 

This disease does not include the chronic suppuration of the bodies of 
the yertebrae . a condition which al'i.:;c from other causes. Acute 
osteomyelitis of the "Vertebrae ocrurs in ill-fed and ill-nouri heel chil
(lren, and is a. "ery difficult eliea 'e to treat. ~\. s soon as pu<; is e\'ident, 
a free incision and good drainage, with antisep i:;, "houlcl 1Jn made. 
Likely, in each of t.he;;e indiyidual ca<:e~, a certain , pinal lcsion will he 
fonn(l, \\'hich "ill account for the origin of the cli<,ea, e. The g-enera1 
condition of the patient will demand treatment, a ' well a" the "pecific 
inflammatory process. 

Spinal Curvature. 

The more common CUl'\'atures of the spine arc scoliosis, kyphof;is, 
aJ1l1 lordosi . Scoliosis, 01' lateral cunature, is mo!';t common in the 
upper dor5a1 reg-ion. The CUl'\'at.urc usually extends to the right. .\ 
compen. ator" cune occurs in the lumhar region, " 'hile a second com
pensatory ClUye may occur in the neck. There ara cases where eyen 
more CUl'Yes are fonnd in the "pine. The intel'\'ertebra1 eli~rs .1]'e un
equally compressed, ",hile the rih~ form a great com-exity upon one . ide, 
alld as a rule, are \\'illely ,::cparatl'd. They are more horizontal, lll1r1 the 
:-capula i.' cro\\'eled fonmrd with them. .\.s a general rule, ,,-j th the 
lateral CUl'Yature there exi,:;t,:; con"iclerahle rotation. Thi" rotation may 
lIe ... 0 marhd that the "i(le of the ho<l~' of the "Vertebra may look directly 
hnckward, while the angles of the rills upon one side may occupy the 
po ... ition of the spinous procc""es. While the rihs are greatly projected 
upon one "'ille. they are markeal~' (lepre~"ed upon the oppMite sirle. and 
in some ca~e" the thorax may be "0 distortpd that the lowe rih" upon 
OlH' side may touch the iliac crest. One breast is u:-ually much more 
prominent than the other. 
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Cause.- 'rhe causes of spinal curyuture are: A. Lesions of the 
spmal column (bon es and cartilageR). B. Lesions of the muscles. C. 
Lesions of other tissues. 

A. Lesions of the Spinal Column are: 1. Subluxations of the verte
brae and ribs interfering with the nutrition to the intervertebral discs, 
or parts of thc body of the Yertebrae, thus causing maldevelopment. 2. 
Luxations of the vertebrae Dnd ribs affecting directly the blood and 
nerve supJTly to the bones. 3. Fractures of the vertebrae. -:1:. Destruc
tive osteitis or Pott's disea8e of the spine. 5. Spina bifida, etc. 

B. Lesions of the Muscles are: 1. 1\I u cular spasm, producing sub
luxations, or luxations, as happens in torticollis. 2. 1\Iu cular COll
tractions, as occur in muscular rheulllati;;l1l. 3. 1\Iuscular atrophy. 
whereby the muscles upon one side of the spine are rendered weak, 
when those acting upon the opposite side produce cunature. -:1:. 
Muscular hypertrophy, " 'here the l1lU cles upon one side of the Rpine 
become hyprrtrophied and stronger than those upon the opposite "ide. 
5. Contractiolls from burns. 

C. Lesio1l5 of Other Tissues are: 1. Collapse of the lung, 2. Pleu
ritic adhesion::.. 3, Habitual one-sided position of the body. -:1:. Strauma, 
rickets, etc. 5. Wenkness and .illIJealLh. 

Kyphosis. or po terior (;urYature, i f) produced by: 1. Relaxed con
dition of the Jiganll'nts. 2. Faillll'e of cle\'elopment of the anterior 
parts of the bodies of the vertebrae. 3. Hickets and ill-nouriRhed 
conditions. -:1:. Certain occupations and bad hygienic surrounding·s. 5. 
Caries of the anterior portions of the bodies of the \·ertebrae. 

Lordosis, or anterior cunature, i::; often congenital. It. may be sec
onuary i.o Pott's disrase, hip-joint discase, or sacro-iliac disease. This 
curvature i'll1sually found in the lumbo-dorsal region. 

Pathology.- In general, pronounced case of spinal CUrYature 
are found in persollR ",hm;e general health is more or less affected. 'rhere 
may he lesions acconnting for this condition. The cUn'ature is the re
sult of subluxations, or luxations of the vertebrae. These are really 
pathological dislocations. Curvature of the spine " 'ill affect the integ
rity of the F]1inal nerve r00tR. These nen'e roots will he more or less 
impinged upon and the hlooc1 supply to the spinal cord more or less 
arrested. The trophic influence of these nen'es to certain of the ti8sue" 
\I'ill he withdrawn. 'This results in paralysis, and in disease of organs. 

Treatment.-The treatment f)f I'urvature of the spine has been re\'
olntionizecl in recent years. and especially h~T osteopathic methods. 
Formerly hrilces, plac;ter casts, the jurymast anrl other apparatus ",ere 
usecl to COl'!'ect cluvahue. while no attempt was marle to increase the 
nutrition of the ,,'eak ancl diseased structures. The r('sults from such 
ir'~ntment 'I'ere unfayorahle. Some authors noW' arlyise against the use 
of what Dr. Still conr1cmJ1('c1 years ago. l\ n instance is as Follows: 
"Perhaps the mod important 'ad"ice 'to he given to the general prac
titioner in relA tion to the treatment of thi. condition is caution against 
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the u"e of braces, corsets, jackets, anel other mechanical appliances, 
" hich by confining the 11l0\'ell1ents of the che::,t and upplying <111 arti
ficial support in plaee of the muscle which it is desired tiD c1eyelop, 
oc1llnlly do .'/I'eat hnl'lIl to I1/nllY jJnliellis illliiead of good" (American Text 
Bonk of urgel'Y, page 6'2"2). The cun-ature may be cured by means of 
mvnipulation. II-hatel er cause exists, this should he remoyed. Luxated 
vel tehrae , houlc1 he reduced ; tense ligaments should be stretched, \rhile 
spn.f:tic ('onc1itions of the muscles must be relieyed b)" proper manipula
tive measures, such as rotating the yertebra upon its axis and remo,"ing 
pre sure on certain Ilen-ef' . By secur ing a better hlood and nene ~up
ply to the structures outside of the pine, the cnn-ature may be cured. 
Many times the spinnl cunature is looked upon as secondary i 0 other 

ailments, when, nn the other hanJ, it is 
F IG. 107. primary, or, if econdary, it senes to keep 

up the disease process. If the spinal 
curn1ture is reliel'ed, the di~ea e u ually 
abates. II manipulati"e meam are kept 
up, t he most obstinate ('a ~ e may be cmed. 
Oa e3 of complete paraplegia and of the 
wor::lt fo rms of paralysis haye been t!niirE:
ly cured and the patient restored to health 
by correct ing the pinal cunature. 

Caries of the Spine, or Pott's Disease 
sometimes called tuberculo i of the 

spine. It is claimed hy the majority of 
authors that this disease i tubercular. 
'The ground for calling this affedion a 
tuberculnr proce s is its clinical course. 
The pathological conditions do not war
rant the statement t hat the c1isea:;e is al
ways tubercular. There are some cases 
which undoubtedly are tubercular. 

The exciting cause of the di case eOil
Pott's disease of the s pine with si"t" of bloll's, \\Tenches, or strains which abscess formation, 

excite inflammation. 
The predisposing causes to thi" a.ffection are spinal cur,ature, sub

luxations of the H'rtebrae, such n. spinal lesions, which may consist of 
lateral, rotary, or antero-posterior di , placement, suhluxations of the 
rih". and muscular contractions. These interfere, more or les , with the 
nutrition of the parts "IIhere the di . ea;;e arises, This interference in 
the nutrition may be in t he shape of an ob. truction to the return circu
lation and an impingement of the arterial circulation, or a more or less 
interference ,rith t he normal flow of nel'l'e force. 

Other Causes are t uberculo>,is, f;)"phili:;, acute infectious feyers, or 
infection by the pus germs, 

Situation of the Disease.-.\ n~' part of the , pine may be affected, 
but u<:ually the dor<:al and Illmhar portion" are the part:' inl'olved. 
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The disease nearly always starts in the anterior portion of the body of 
the vertebra, and may result in the destruction of the vertebral body 
and the intervertebral sub tance, but the vertebral body is de h'oyed 
before the intervertebral Rubstance. The rea on why the anterior part 
of the bodies of the vertebrae is affected is because of the anatomical 
relations. The blood upply to this part of thc vertebral body i:-; more 
liable to interference because of displacement of the body of the Yer
tebra. or because of rib lesions. 

Patholog-y.- The ti sue changes occurring in this disease arc the 
same as tho t; occurring in caries of bone eLewhere, or in formation of 
chronic absce s. .For the pathology of which see Caries of Bone and 
Chronic Absce s. Because of the habits of the person, contraciurcs of 
tbe muscles, rib le!"ions, and a more or less debilitated state, thc (;ircu
lation to the anterior portions of the hodies of the vertebrae become 
so affected tba t sprains, wrenches, bruises, or other injuries, eau!"e an 
inflammation which results in some form of caries. Thi may be caries 
sicca, caries neerotica, or caries suppurativa (u ually caries sup
purath·a). In Pott's di ease of the pine, pn is the rule. When the 
dis<'ase OCCllI'S in the cenical region, a postpharyngeal abscess arises. 
"'hen in the lower cervical region, the ahsces may burrow laterally be
tween the c[l leni mu~cles and open above the clayicle. If the di ease 
is in the dorsal region, a dorsal ubsce" may occur,' when the 
pus may burrow into the vis era. When the ab~ce s occurs in the 
lumbar region, in the neighborhood of the attachments of the 11 oas 
mn. cle, a p"oas abscess arises. In somc ca~ es efjuestration of the 
borlies of the vertebrae may occur. In other cases, the pus may form a 
distinct absccss, and caseation, and ab orption of the pus taking place, 
the actiH~ t'ymptoll1s di"appear. 'rhe lamina, pec1ide", and posterior 
portions of the borlies of the vertebrae are rarely affected. The cord 
memhranes arc neyer afl'ertpd. They ma~' he compres. ed because of luxa
tions of the v(>rtehrac. or the developillg of inflammatory prodncts, or 
pm; formation. but the disease process does not invade the spinal caret It 
more often affects certain nenes ~s thc~' come off from the splllni cord, 
so that the symptom!" are localized nnd refer to the compres
sion or irritation of certain nervC's. 'rhe cord may he compre~secl to 
some extent. ~i\"ing evidences of :::pinal irritation, shown h~' contracture 
of the muscle., or exaggeration, or interferences with refle"\(~~, hut 
paralysis i' rare. 

Signs.- The . ign::; of thc disea"e arc: 1. Pain. '2. Rigidity of' the 
spine. 3. Ddormity. 4. Abscc~::;. 5. :Jlu"cular "pn~ll1. G. Paraly"i~. 
The pain llIanifc. ts itself variou;..ly. There i" alway" a localized spot 
over the discased bouc \rhich is pninful. Other pain~ arc neuralgic in 
character, and may he in the nature of refcrred painc:;-those produ(·ed 
by the pressure or irritation "11on a nen'c. The pain i;:; referred to the 
distribution of the: ncTYc. as. for instancC'. the genito-crural nefYC may 
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hp affected, or the anterior crural, or some other of the lumbar nen-es. 
If the "econd and third cen-ical vertebrae are affected, the auricularis 
Ill<lf!"nu~, oc<:ipitalis major and minor nerves will be affected, caul:img 
pain behind the ear on the back of the head. The pain may be in the 
naTure of bilateral cramps. In grown people, the pain is in the nature 
of headache, backache, anil girdlr-pain .. 

Rigidity of the Spine is a constant accompaniment of Pott's disea e, 
and i:i one ot the e:ulie"t symptom:". It is produced by contracture of 
the muscles and ligaments, brought 
about by irritation. This of it elf 
opera tes again::; t recoYel}', inasmuch 
as it interfere' with a proper circu-
lation of the fluid. When the low-
er part of the spine is affected, the 
back i" heW ·tiff and causes .1 pecu-
liar g-ait. while the moyemenb of the 
body in sitting or stooping are great-
ly modified. The patient often be-
comes weak and supports himself by 
extended arms upon his legs. In a 
little child, this rigidity of the spine 
can be tested by having the patient 
lie prone while the legs are lifted. 
rnder n o TIll a I conditions the ~pinc ~ 
j .. fairly flexihle. It is hardly 1Iece,,-

FIG. 108. 

sary for the benefit of the osteopathic 
Method of testing the rigidity of tbe spine. practitioner to de"cribe the mf'thods as Occurs in spinal caries. 

of determining the rigid conclition 
of certain portion" of the spine, inasmuch as hi teachings include all 
such condItions. Stiffness in the neck, caused by caries, will be evident 
upon forced movements. 

The deformity depends upon the part of the spine involved and 
the extent of such im'olvement. In the lumbar region, ,vhen but one 
or two vertebrae are involved, there may be no deformity appreciable 
upon in"pection, hnt palpaTion will re"eal a lesion. Thi" let3ion may lJC 
of a single vertebra, or three or four, and may be displaced laterally, 
antero-po"teriorly, or twisted. \,hen seyeral of the vertebrae are af
fected, and there is exten~iye destruction of the bodies, there may be 
ant,'1llar deformit~" or a considerable area may be markedly cun-ed. In 
the cen'ical region, nlUth curvature is not common, but the le<;ion is 
apparent. 'l'he 1ll0~t profound cun-ature is found in caries of the (10r
~al region. In the cervical region, the deformity pre"ent may manife"t 
ibelf a;; a t\\'isting of the vertebra and a partial dislocation of the 
articular surfaces. 

Abscess in Pott's di"ease occurs in the majority of cases. The ab>,cess 
l11;lY reach In rge proportions. or it may he . m~ 11 The direction which 
he pu ll1l!Y take will uepend htrgely upon the part of the oopine ntfected. 
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Retropharyngeal or P.ostphal'yngeal Abscess ari es in caries of the 
cen ical vertebrae. It forms a soft, ituduating' ll1a~s in the back part 
of the pharynx, and may cause difbculty in swallowing and breathing. 
The pUR may rupture into the pharynx, or it may burrow down behind 
the esophagm; into the chest (lnd po~terior media tinum. It may bur
row laterally, opening above the cla\'icle, or pa ing beneath the claYi

c1e behind the axillary ves::;els. If it ruptures 
within the pharynx, and the opening hecomc8 
septic, the eli ease may terminate fatally. 

FIG. 109. 

Dorsal Abscess.-The pus which forms in 
caries of the dorsal vertebrae pa:;se~ back
ward bebreen the yertebral ends of the ribs 
underneath the erector spinae mass, forming 
an ab"cesR four or fise inches from the "pi
nons process(·s. Thi::; ab cess yields (lI! impu/lie 
upon coughing. There are cases where the ab
scess burrow" along the yessels and nernlS 
and appear::, where the lateral cutaneous 
branche~ are giyen off on the side. In some 
cases, it may pa s down the spine, going un
d.erneath the ligamentum arcuatum internum 
and into the Rheath of the psoas muscle, 
forming a psoas ab cess. 

Lumbar Abscess is due to the pus pas ing 
backward along the posterior branches of the 
lumhar vessels and nene. It appear on the 
surface of the outer horder of the erector 
Rpinae mass and usually points in Petit's tri
angle. Psoas abscess forms in the sheath of 
the psoas muscle, pa::;('c underneath Pou
-part's ligament, forming a tumefaction on 
the front and inner side of the thigh. It may 
then burrow underneath the fascia lata, but 
usually ruptures in ScarpD's triangle. The 
pus appears at a point at the junction of the 
middle allCl inner one-third of Poupart's liga
ment and to the outer side of the femoral P soas Abscess, pointing in 

Scarpa's triangle. yes els. The constitutional symptoms at
tending the formation of these absce es are like those attending the 
formation of any chronic ab cess. The pain depends entirely upon 
whether the trunk of a sensory nerve IS affected. 

Paralysis and :Muscular Spasm do not, as a rule, occur in the course 
of spinal caries. 'rhe cause is oiten duf' to the formation of a llla,,;s 
of inflammatory ti::,::,ne beneath the po::;terior common ligament. Thi,,;, 
if the irritation is -.;light., will cause muscular ~pasm and pain, or 
if the pressure is considerable, cause area of ane thesia, or localized 

! 
t 
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muscular paralysis. The effect will depend largely upon the rapidity 
of the deyelopment of the pressure. Where the pressure comei:l on yery 
gradually, the ymptoms are those of sclero'is. Where it comes on rap
idly, the symptoms indicate inflammatory softening. Where the paraly
si is udden, it is due to hemorrhage, or luxations, In conditions of 
paralysis, the disea~e is usually located in the upper dorsal region. Par
aplegia, or paralysIs of the body below, happens only in about one case 
in fifteen. l:'araplegic symptoms must be differentiated from those of 
pn)~ ure upon nene roots. 'l'he pressure upon nerve roots causes 
neuralgic pains, or paresis, or paralysis of a limited area. In compres
sion of the cord, motor and sen ory symptoms are combined, but the 
motor f'ymptomi:l usually predominate. At first there is a dragging of 
the toe , a loss of power in the legs, weakness of the sphincters, anu an 
exaggeration of the reflexes. Later on paralysis becomes complete, beJ 

caLl~e of degeneration of the corel. Afterward, 1'igidity of the muscles 
and a loss of the reflexes occur. In sacral caries there may be no ue
formity and but little pain. An abscess may form on the buttock, or 
in the groin, and may be bilateral. \\'"here the abscess ruptures 
of it elf, mixed infection u ually occurs, which is followed by hectic 
symptoms, and should the pa lienL';;: resistance be low, the case will likely 
terminate fablly. Long continued suppuration is of itself exhausting, 
,,-hile at the same time laruaceous disease, together with degenerations 
in the organs, may set up, which terminate the case fatally. The pus 
may burrow into the viscera and cau,e death by rupture, or meningitis 
may be set up, Of a condition of pyemia or multiple absce s formation 
may deyelop upon rhe ab,;orption of pus germs. In paraplegic cases, 
heel. ores often operate as a complication, ,,-hile septic cystitis may 
bring about ~ fatal termination from exhaustion. 

Diagnosis.-Th~ diagnosis of the disease is ea y. A P oas 
abc::cess may lJe differentiated from an ah ce s of the hip by the fact 
that if it ruptures in Scarpa's triangle the sinus extends back up the 
psoas muscle, while in a hip absce,;s, should it rupture in the groin, t he 
sinus will extend backward and downward. It may be differentiated 
from an iliac abRcess by the presenc.e of spinal di eace. Occasionally 
absress of the appenrlL'l:, in chronic appenrliciti~, ruptures in this same 
neighborhood. A careful examination will enable the physi
('inn to cli!'tinguish hetween them. It may be confounded with femoral 
hernia (see femoral hernia) . 

Treat ment.-_\.. Osteopathic.-Like chronic abscess, or chronic bone 
dibeae, this atfection has it ol'igi'l in the fact that the ti!'lmes of the 
anterior parts of the bodies of thl3 vertebrae have been partly deprived 
of their nutrition because of luxated ribs, or subluxated or t,,-i ted 
vertebrae. These displacement<; rflU. e direct pre~snre on the small 
arteries, depriving the diseased part of it" proper blood supply. The 
qnec::tion as to whether the dif'easeu prore. e; js tubercular or fl deg-enera
tiye one doee; not in any way mouify the treatment, since the depo:>it 
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of the tubercle is rlependent upon the lesions. It is not possible to in
troduce into the diseased area any dnlg which will destroy the germ, 
if present. The only treatment is to build up the tissues so that they 
may, after a time, resist the ravages of the germs, or de troy them. 
Where the nisease depends partly upon a general nutritive uisorder, 
the removal of the lesions directly responsible for the carious process 
will not effect a cure. Other lesions in these cases will be found respon
sible for the general depraved condition of the sys1.em. Where the cases 
are seen early, no deformity apparatus will be fcund necessary, but the 
lesions should be cOl'l'ecteJ and the blood supply encouraged through 
the vasomotors. In cases seen late, after abRce:; forms, the same treat
ment must be followed out. 'l'he abscess may be opened after it points 
and rupture i imminent. Good drainage must be e tabli hed and the 
abscess cayity 1l1U~t be washed out daily with an antiseptic solution 
1 :2000 bichloride of mercury, or 1. :40 carbolic acid solution. This will 
not alway. he nece. sary. Only where streptococcic infection seems likely 
will it be demanded. Where great deformity and paralysis have oc
curred, the disease will require treatment for from six months to two 
years. 1\1any cases will get well in four or fl\'e months after absces ha 
formed. The patient must have the benefit of a good substantial diet, 
fresh air, and sunshine. As far as can be done, apparatus to limit the 
use of the spine, a.s the jurymast, plaster casts, etc., should be avoided. 
The results of the treatment are uniformly good. As a rule, the de
formity and paralysis can be overcome in time. Hopeless cripples of 
years' standing have been entirely cured by the above methods. 

B. Surgical.-·Tn view of thc very favorable results obtained by 
osteopathic treatment in spinal caries, operative measures such as ad
vised by Treves and Halsted are not necessary. In the case of a psoas 
or lumbar ahscesc:;, before much I"lS is formed, aspiration of the abscess 
may be done under aseptic conditions, while 0 teopathic treatment 
is regularly kept up. Usually this will be successful. Where it is not 
successful, the abscess should be allowed to point. After pointing it 
should be freely opened, the cavity thoronghly washed out, and good 
drainage established. Thl~ abscess cavity should be washed daily with 
an antiseptic solution until the discharge has apparently cea ed. Drain
age should he provided for, while the osteopathic treatment is con
tinued. Favorable results will be obtained. The application 
of plaster jackets, or extension of the spine, arc methods not advisable. 
Formerly, many slug-eons advised forcibly straightening the spine to 
overcome the ueformity, hut this is not needed. Operations for the re
moval of the carious hone ann all of the c1isea ed tissues have not been 
attended by results sufficiently favorable to warrant such procedure. 
l\fore or Ie ankylods of the spine "'ill take place hccause of the forma
tion of inflammatory tissues and a gluing together of the lamina and 
articular proce ses, the ligaments of the spine remaining intact. The 
defl)rmity and ankylosis resulting may be more or less relieved by ap
propriate treatment. The patient should haye the benefit of out-door 



.lYjUR.lES OF THE SPIXE. 31~ 

air anu a nonri"hing diet. The ~ccretion:, :::hould be attendeu to, while 
prc",.;ure :-ymptolll:- may ue relieyed by ;1 correction of the defornllt} 
and relief of the indammation. 'cptic cystiti;:: dereloping demand~ irri
gation of the bladJ.er by an anti;:;eptic ,"olution. 

Osteo-arthritis.-Arthriti , d~forl1lan of the spine is a rare affection. 
The margins of the bodies of lhe yertehrae hccoll1e thickened and en
larged, re"ulting in more or les:=; ankylosis of the spine. This ankylo~i;; 
may extend C\'en to the rills, "0 ns to 1'cn(ler them almost entirely im
monlhlc. The cauce of the di>'cal'c is oh,.:cure. The symptom_ \\"ill 
depend upon the amount of imol\'ement of the pinal nerYe . Paralysis 
and nemalgic pain :::. are thc rule. 

Treatment.-IIeretofore no fa,orable results ha\'e been reportcd in 
the treatment. The o,teopath should 1'emo\'e \rhate\'er le, ion he finds. 
\,hether or not the"e will be attcnded by good results will depend upon 
how ear!y the case i seen. 

Dislocations of the Spine may be complete, or incomplete. They are 
more common in the cen-ical region, but lllay occur in the dorsal and 
lumbar regions. It has heen disputcd hy many that complete disloca
tions of the lumbar spine may take plaee without fracture, but unques
tioned ca c~ haye been fonnd upon autop"y (See ~\.merican Text Book 
Surgery, p. G·Hi). Dorsal di~locatiol1s occur in the lo\rer part of the 
dor.;al region mo~t frequently. P:utial dislocations of the spine are the 
rule', an(1 are helieyed many time to playa great part in disease pro
duction. somctimes operating as the direct C:lU, e of disease, at other 
time~ as the indirect canse. The luxatjons may he bilateral, or unilat
era 1. Bilatcrnl di~l()cations may be produced by forced flexion, or exten
sion, an(l the dislocation may be fonmrd, or hack\\'ard. It is the rule 
to ~reak of 111e upper yertehra as the one dislocated. In complete fo r
wnrcl dislocations, the inferior .uticular proce~s \rill rest on the pedicle 
of the \Crtc·hra helmy at a. point betwcen the artieular proce s and the 
hody. In hnckward dislocntiol1s, the superior articular process will re t 
])et""een the infcnor articular process and the hody of the ,ertebra 
ahoye In this con(lition there ma~' he little or no pres ure upon the 
~pinal ronl, lmt there will he prcs ure upon the nene roots as they 
lea\'e the "pine. hence the paralysis may be only limited. In , ome cases, 
the pnrnly"i,; may he exten.iYe, depending upon the amount of injury 
to the "pinal cord. (,nilateral lm::ations arc produced h~' extreme lateral 
motions of the "pine. with or without rotation. In such cases, it ]s much 
le.8 likely that there will he pre,.;snre upon the spinal cord. There may 
be pres;::ure only upon n sinO'le npne as it passes out of the inter
vertebral foramen. This pressure may be e,idenced by pain, or by 
paralysis. 

The causes of thc (1isloeations nre the same as dislocations in other 
part. of the hody. forced movcments, muscular contractions, direct and 
indired ,iolenee, and wrenching or twi"tin!r of the spine. In incom
plete di:"locations. more or le::,s pret'5ure i,.; made upon the roots of the 
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spinal nen'es, cutting oIl the nen'e supply to certain structures, making 
a ,"eak point, tllUt; permitting the development oJ: di ease. 

The diagnosis of these conditions may be made by palpating the 
artiC'ular processes and by noticin2" the general alignment of the spine. 
The tran verse or articular process may be palpated and luxations can 
be made out. The spinous processes will not always give an accurate 
idea of the positions of the bodies of the vertebrae, inasmuch as they 
may often be absent, twisietl, or deformed, indicating that there might 
be curvature, or lm .. ation, when there is none. U ually the symptoms, 
direct or reflex, are sufficiently pronouncen to lead one to investigate a 
certain part of the spine. Upon close examination, a subluxation, or 
complet(' luxation, may be made out. 

Reduction.-Thpse luxations are reduced by manipulation. The 
manipulation consi8tf;, in the main, of exaggerating the deformity, then 
catching the luxated bone with the thumb, or finger, the body is rotated, 
and the bone pushed into pbce by firm pre~ sure. In general, this ap
plies to all nf the vertebrae. Reduction can ea ily be accomplished 
without injury to the spinal cord. It was the former practice of physi
cians of other schools to allow these luxations to remain, for fear death 
would be produced hy attempts to effect reduction. Complete disloca
tions 01 the atlas and a'{is have occurred, reduction has been made, the 
person aitennucl continuing in good health. Subluxations of these 
vertebrae are much more common, and by the 0 teopathic practitioner 
will bear all exhaustive tlidy. . 

Fractures of the Spine are usually in the nature of a fracture
dislocation; that is, a fracture accompanied by dislocation. The most 
common site is in the dorsal and lumbar regions. Dislocations of the 
spine are more common in the upper part of the column. 

Cause.-The ~ause of the fracturc is direct and indirect violence. 
DiTert violence, by blows, or heavy falls, where the force is transmitted 
from bphind directly upon the spinal column, or by falls upon the but
tocks or exteuclecllegs. The nature of the fracture varies with the kind 
of violence produC'ing it. 

Nature of the Injury.-When the fracture is produc('d by direct vio
lence, the inferior articular proccf;",c may be broken off and the verte
brae displacell forward. '1'his results in rupturing of the anterior com
mon ligament. The spinous processes, laminae, or pedicles, may be 
broken without fracturing the bodies of the vertebrae. This is the rule 
in fractures from direct "iolence. In fractures from indirect violence, 
one or two vertebrae may be fis ured, the bodies usually being 
affected, inasmuch as the chief force is directed upon them. As a rule, 
the tran Yerse, articular, 01" spinous proC'esses are not affected, nor are 
the laminae or peclirles. The displacement of the vertebrae may be 
much, or little. 

Nature of the Injury to the Cord.-Th e importance of a condition of 
froctlll'e,z spine is not so 1Jlt!lL flit> injlll'y fo fhe cCl'tebl'ae as it is the injllry 
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to the cord. The corli may be torn ,1;;ulHler, 'rhieh will re::-ult in c')lllplete 
and permanent parnly:--i of the structure below that point. Jt may 
ue compres;.ed ,,0 that ib conductiYity it> only temporarily su pended. 
In other case~ . fracture" of the ~pine IDay occur without any paralytic 
"ylllptOlll~, nor i the pri1l1ary injury to the spinal cord always of the 
grt'ate't importancE. 'rhe nature of the inflammatory reaction which 
follows is, perhap~, of greater importance. The functioning of the 
spinal cord i~ u"ua11)' deb·oyed uy inflammatory softening. If the in
jury is ('xten"iYe, this inflammatory softening is more likely to ocr,: r . 
• \.h801ute paraly"is of motion, sensation, and the reflexes below may be 
follmyed hy a complete recon~ry with proper treatment, providing the 
inflammation i" not too great. 

Symptoms.-The symptoms of fradure of the spine Yar)" Dccord
ing to the region injured, and acconlin~ to the degree of compres::;ion 
of the cord. The cleare::;t mental picture may be obtained from con
sitlerillg" a fracture at a single locatioll. In fracture of the upper or 
mitl-dor",11 region the symptoms are, in the mnin, as follows : There 
i:-: paraly"i,.; lJclow, more or lc~s complete-paraplegia. I mmedIately 
aboy(' the ;;ite of in.iur~r, there quickly appears a zone of hypere::;the,;ia. 
The intel"('o"tal anel abdominal llluI'cles arc more or less paralyzed, 
,0 that re,;piration is carried on chiefly hy the diaphragm and the elm.;tic 
anrl im·olulltarr muscular ti,,~ue,; of the lung, the abdomen rising and 
falling with 1he action of the diaphragm. There is paralysi." of the 
cphincter..;, the urine at fir"t being retained, but after the bladder be
come' di"ten<1ecl, it dribble:-; away. There is incontinence of feces . 
In the mal(', priapi~ms arr lialll,; to occur, especially upon using a 
ca t heter. There lllay be ·1 ~pa"tic c0l1t1ition of some certain gruup:.; of 
mH~cle:" while others nU1~· he completely paralyzed. Some of the deep 
l"(·lll'xe::: may he )lre~ent. E,·idencrs of the reflexes returning, is a sign of 
the cOll(lucti,·ity of the corel returning. After a few days, 
bronchi'll troubles will ari8P. or, if the fracture is high up, cardiac symp
toms may appear, because of injury to the Ya;;omotor fibres in the upper 
dor"~ll reg-ion. The bronchitis 'rill end fatally in a few days. If the 
pat;ent e"capes tlw;.e troulJles, he may IjYe two or three weeks, when 
~('l ondary complications, such a,; becl-... ore", cy"titi:s, etc., will eau~e the 
ea'!' to terminate fatally. 13ed-"ore:- arc the re~ult of the dribbling away 
of the urine, the IJed-clothing hein,!! continually saturated with the 
urine, which deeompo;::e:-; and bring" alJ{Hlt a foul condition. .\. little 
. natch, or ;.liQ"ht irritation of the ,.kin, will re:,ult in hed-:"ores which 
arl Yery difficult to heal. The hcr1-"'01"(,"; arc partially the re ult of the 
irritation of the urine, a11(l partially the re~lllt of yasomotor distur
bance,; and interference in the nene illfluence to the ti~sues. 

Cystitis.-Becau;::e the bladder i,.; t1epriyetl of the proper Iiene and 
hlnn(l supply, and hec8u;;e micrO-0r!rani".111S are likely introduced into 
th" bladder with a catheter, c1ecompo .. ition of the urine may take place. 
It 1 ('("0111(." ammoniacal and will ('ontain rop.'· mUCH" anel pu,. The ah
sorption of thi" pus bring, about a .. eptic condition. This in-
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flammation may extrnc1 up the uret"?rs and produce pyonephrosis 
or a suppura1 ive condition of the kidneys. 'l'his cystiti' is usually 
fatal. Sometimes bcd-sores and cy titi ' will occur conjointly. The 
beJ-, ores are best treated uefore the sore appear, by sponging the tis
sue off with strong alcohol once or tWICe daily and riusting talcum over 
the rarts so [IS to keep them (lry, or, as each ' mall pimple appears, apply 
oxide of zinc ointment. .After the sore appears, it should be dre sed 
once or twice daily \rith antiseptic. A solution of 1 :20 carbolic acid 
for a time, ihen 1 :2000 corr05i,e sublimate. After the ores are thor
oughly washed, boracic acidmny be dusted in them, or ari to I, or a little 
balsam of Pel'll applied on cotton. Gauze and cotton may be applied to 
the ore and held in place by adhesire strip. A water-bed is the most 
useful appliance in the treatment of these cases. Cystitis is be t treated 
by washing out the bladder with a solution of boracic acid (ten grains 
to the ounce) once or hrice daily. 

Terminations.-A. In the cer,ical region. If the fracture is of any 
of the four upper cervical nrtebrar, death is liable to occur, because of 
paralysis of respira ti on . 

B. Lower cenical and upper dorsal region. Hemorrhage into the 
cord may extrayasate up"arcl, pressing upon the roots of the phrenic 
nerre and producing death, or a low hronchitis may develop in a few 
days. Bed-sores, cystitis, etc., usually cause the case to terminate fatally 
within three or four weeks. 

C. :Middle and lower dorsal region. If the per on survives the in
flammatory reaction ",hi("h folloll"s the injury, he will partially recoyer, 
and in some case", almo t complete r eco,ocry may occur, lca,oing only 
son.Jc de.formity of the spine as an e\'idence of the fracture. 

D. Lumhar region. In the lumhar r egion, a fracture with di~loca
tion may o("cur without any paralytic symptoms. Below the second 
lumbar there "'ill he no in~ury to the cord, but the cauda equina will 
suffer. There may he partial or complete paralysis of a group, or groups, 

. of muscle. 

Prognosis.- The prognosi will entirely depend upon the nature of 
the treatment. 0 teopathic method are superior to tho e of any sys
tem of treatment. 

Treatment .-~\. First, rest until £lJrous and bony union has oc
curred. 

B. Manipulati"e measure" to increase the blood upply to the part::; 
afTected. 

C. Guard again~t cystitis aIlll heel-sores, with attention to the secre
tions, In tlw treatment of hed-sore~ ailo\'e mentioned only i:iur~icnl treat
ment has heen g-i,oen. The o~tcopathic treatment is of greater import
am'C'. E,oen " 'ith the strictest al'C'psis, a good reco,'ery can not he 0],

tninC'chmle"snaturr her<;eH can product' it. Osteopathic treatment mean 
to as,;ist nature in that it inC'rC'a-;e<; the hlooc1 and nerre t'llpply to the 
aItected aren~. COl1ge~tion of the inflamed area of t.he cord should be 
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relieved, and the relieving of this congestion of the inflamed cord 
brings :lbout the recovery of its conductivity. This is followed by a 
better nerve and blood supply to the tissues generally, so that bed-sores 
are avoided. Extensive bed-sores, attended by necro is of large masses 
of the tissues imol ving the erector pillae mas, denuding the iliac 
bones and the lumbar spine, in fact, extending over the entire lower 
back, have been successfully treated by osteopathic methods after all 
hope had been given up by eminent surgeons. This but illustrates the 
osteopathic principle. In alJl10st all cases of bed-sores, unless there is 
absolute paralysis of the tissues below, the sore may be readily healed, 
If sjl'l1ple deanline;; is maintained and appropriate osteopathic treat
ment if administen·d. This ol"teopathic treatment consi ts in in~rcas
ing the blood supply to the sore, and in gently manipulating the spine, 
so as to increase its blood supply if required, or to relieve the conges
tion, as the case may iJe, or to reduce any luxation pre ent. Where the 
case is seen early during inflammatory softening, appropriate os teo
pdhic treatment will prevent the appearance of the bed- ore. 

COllcussion of the Spine consists of r. molecular displacement of the 
allntomicHI element.3 of Hie ~pilll-' . It is a disarrangement of the ('cll~ 
because of severe jarring, as occurs in railway accidents. In some 
cases, there may be punctuate hemorrhages, or even lacerations, at
tended by paralysis, or the injury may be simply a partial dislocation, 
more or less interfering with the blood supply to the spinal coru itself, 
rendering it anemic, resulting in paresis. Where paraly is occurs, it 
is likely due 10 hemorrhage, or laceration. The condition of railway 
spine is the result of certain spinal lesions. The symptoms vary 
in the different cases, according to the lesions present and to their 
length of shmding. 

Treatment.-In C0l1Cl1,~sion of the spinal cord, or in conditions of 
railway spine, the treatment i. to remove the lesions present. If the 
lesions are not of too long standing, the prognosis is favorable. 

Compression of the Cord.-Compres:::ion of the cord is prod;1Ced by 
(1) dislocations, (2) hemorrhages, (3) inflammatory products, pus, etc., 
(4) tumors, (,'5) fractures. The differential diagno is between the,;e condi
tiens is u ually ea"y. The evidences of inflammation and pus are 
Ru!'riciently pl?.ill and have been di"cus ed el ewhere. The pre~ence of 
the fracture, or dislocation, may he determined by the deformity. In 
the case of dislocation, the diagnosis is made by the alteration of the 
alignment of the vertebrae and by crepitus, in case of fracture of the 
spine. The symptoms of compression vary accordi:r.g to the degree 
of compression ana the part of the spinc affected. 

Traumatic Hysteria.-Traumatic hysteria, or a hysterical condition 
the result of injUl'y, always hears with it the element of suggestion; 
furthermore, the stigmata of hysteria will be found present. There are 
eyidenccs of a neurosis. There are num hers of these cases where the 
remo\~l of a lesion will cure thc case, but the prC'gnosis should be 
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<Tuarded. Many time the patient will be apparently helpless und the 
remo\'al of thE: lesion will produce Temurkable reco\-ery. As to whether 
or not the le;;ion " 'ill produce the symptoms in question, will be E!vident 
to the ob erver. Inu~mu('h as the patient has no kno\yledge of the anat
omy, the symptoms which are imulated will not be in accordance with 
the anatomy. 

Operations on the Spine consist in operations for tumor, or lami
nectomy, for the removal of pieces of bone or foreign bodies pressing 
upon the pinal cord. 

DISEASES AND INJURIES OF THE HEAD. 

Contusions of the Scalp.-Contusions of the scalp, if sufficiently 
, evere, will cuuse extra va ation of blooel. This ext·rayasation may take 
pIa 'e between the aponeurosis of the occipito-frontalis and the perio;;
tcum, or may take place beneath the perio teum. In any case, It forms 
a puffy tUl110r. The blood may coagulate, afterward liquefaction may 
folIo,,', and r ort of cy"tic t HmOI' re ' ult. The tumor will dis
a.ppear by ah,;orption. A hematoma may be produced by the blade of 
the forceps in in;;trumental delivery of a child. The diagnosis can be 
made without difficulty by running the finger around along the edge 
of the tumor, gradually encroaching upon it. The blood will be felt to 
giyc way, am! there will be no ero ion of the bone. In the formation 
of a cold abscess, there will be erosion of the bone and a ridge 
of inflammatory tis ue around the edge of the tumor. If suppuration 
of the tumor occur, it should be opened and freely drained. "'here 
the tumor peI'::;ists, the contents may be aspirated. Manipulation, such 
as loosening the tissue a bout the tumor, relieving contracted mu cles 
and fascia of the neck, to as ist the return circulation, will secure ab-
orption of the fluid. 

Wounds of the Scalp.- Wounds of the scalp are of the varieties 
of \\-0\111(ls ill other soft ti ues. Two danger be:-et wound of the ealp 
which Illay not be present in wounds of other parts of the body. These 
dangers are: 

1. IIemonhage, becau _e of the extensiye blood upply. 
'2. Scpsi~, inasmuch as the scalp is an unclean part of the body. 

Sharp hemonhage \I-m occur from wounding the anterior or posterior 
diyi:::iolls of the temporal artery, 0r branche of the occipital artery. 
Thi,; hemorrhage um he readily arre"ted hy compret'~ion, hut when' it 
is ,"cry p.eyere, the art.er." :-;hould be cau~ht np with hemo~tatic forceps 
and the end of the vei;f\cl tied. If the woun(l i' cxten;;iYe, it i;; nece -
. ary to pro"l<1e for drainage, which ;;honIrl be at the mo;;t dcpenoent 
portion of the w0n)1c1. ~mall ::,calp abrasions will require no ,;uturing, 
hut C'xtel1>,ire wonn(ls will re(luire a few .utures. The numher of 
suture,; ::,houlc1 be few. and the di;;ilmce he tween them greater than in 
ot!Jrr part,; of thE' hocly. _\ _mall ricatrix will do no harm, unless it is 
on a part of the 'calp where there i- no hair. The wound should be 
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rendered af;eptic l)y thoroughly wa,.hing ,,-ith antiseptic solutions, the 
hair along the margin of The 'l-oUlJd :should he ~ha '"ed off, and the ~kin 
approximat€(l. The ,yonnd nla)- then be dres:o:ed with boracic acid, 
borated gauze anel (OttOll. "\. compress may be applied by means of 
layer- of gauze and a ma" of cotton. the bandage being applieduf
ficiently tight about the head to keep the dre~sing in position. The~e 
wounds Ulmally heal very quickly, providing there is no sepsis, since 
there is a luxuriant blood supply. Should the wound become unhealthy, 
it must be freel~' opened by removing the sutures and eyery par t 
thoroughly washed with an anti eptic solution. 

Contusions of the Bones of the Skull.-Contusion of the bones of 
the skull are not serious in the orllinary healthy indiYidual, but in per
SOll::; the suhject of tuberculosis, or syphili , necrosis of the bone may 
O(,CUl'. '1'his may be seriou. These contusion will require no speci[l.l 
treatment. 

Fractures of the Skull.-Fractures of the skull may cOlll"enicntly 
be (liyided into: 

.\.. Fradlll'e of the \"Uult" 
B. l<'ractnres of the base. 

Fractures of the Vault of the skull are nearly always produced by 
(lirect violence. Fractures by indirect violence may occur, a by contre
coup. The varieties of fractures are, ill general, t hose of other bones. 
T he most common are fi"sured, stellate, depres ed, and punctured. 
Elevated fracture may occur in military, but rarely in civil, practice. 
The fracture may he simple, or compound, depending upon ,,"hether 
th~re i a wound extending into th E:. site of fracture. 

Condition of the Parts.-Thi,.: ,,-ill yary according to the nature of 
thc fracture. 1\. ~inlple fissured fracture of the skull may be attended 
by no igns ,,-hat,e, er saye that of a bruise of the soft t is ues. I n "tel
late fracture~, eyeral lines of fracture extend out in different direc
tions from the same point. rrhe~e irregularities may be felt. I n dc
pressed fractures, the elepre~sion may be round, or oblong, the "pond 
and gutter" fracture of the old "Titers. The fracture may be fissured, 
with one fragment depressed, or 10th sides of the fissure may be de
prc:,sed. The fractnre nUl~- be c:x:ten,i,e, tra I"ersing the parietal, fron
tal, and temporal lJone. . ' '"here the fradure i" compound, the diag
no~is is eas}-, hut \\"here it is simple, unless the fracture is el e
yated. depre-;::,ed, or punctured, it i~ difficult to determine. The only 
other symptom::- indicating frnct urr may he evidences of compression . 
'Yhere the case is (loubtful. it ~honlc1 he carefullY ,,-atched, and if sec
ondary ~yllll'tomf; . rnch a,; hea(laehr>, erilep~~", cyidences of neuritis, etc., 
deyelop, a !lap should hr rai"c(l anCi the i-kull trephined at the point of 
injury. I n general. "hrre there are e, idences of depre""ed bone. the 
chisel, or trephine, shoul,l be l)r(m?"ht into usc_ The case, houl(l not be 
allowed to continue nntil traumatic. epilep-:y deyelops. After ppilepti
form seizure::- ha,,:> developed . thr> operation may not he att.ended by 
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good results. In some cases of compound or depressed fracture, there 
ill;=ty be extensive uestruction of the brain substance, or a fragment of 
the fractureu bone may extend down throngh the dura mater, lacerating 
or puncturing the brain. In these cases, a flap should be raised, the 
loose pieces of bone removed, the lacerated tissues placed in normal 
position, the dura mater sutured, and the periosteum having been sep
arated from the loose fragmenb of bone, should be sutured over the 
opening and drainage established. If the wound is extensive, the 
strictest asepsis should be maintained, inasmuch as septic meningitis 
may develop. If possible, drainage Rhould be dispensed with, as it ren
ders infection more liable. In any case, it should be removed early. 
Every possible attempt should be made to have the wound heal by first 

intention. 
Fractures of the Base of the skull may result from direct, or indirect, 

violence. Fractures from direct 'violence are cau. ed by blows or falls 
directly upon the skull. 

FIG. no. Fractu:res from indi

Fracture at the base of the skull. 

r e c t violence occur 
where a person falling 
from a great height 
alights on the teet or 
buttocks; the force is 
transmitted through the 
spinal column to the 
base of the skull, which 
is fractured . 

Site of Fracture.
The fracture may ex
tend in any direction, 
through the (a) anter
ior, (b) micldle, or (c) 
posterior fossa, or h,·o 
of the fossae m:ly be 
implicatecl in th€ ame 
line of fracture. 

Anterior Fossa.-The 
line of fracture may 
extend through the or
bital plates, or through 
the cribriform plate of 
the ethmoid, so that 

hemorrhage may take place through the nose, or effusions of blood mav 
t~ke place within the orbit and appear beneath the conjunctiva. Paraly
SIS of some 01 the nerves which enter the orhit may occur. 

Middle Fossa.- Fracture of th€' middle fo~sa usually invohcs the 
middle part of the petrous portion of the temporal bone, ~r may involve 
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:.1.11 of the bone.;:. The fracture may extend into the tympanum by 
Iat'erat.ing- tIll' membrana tympani, and lIlay open into the meatu,., audi
toriu externu~. 'l'he lateral sinu llIny be implicated, or branches of 
the middle meningeal artery being ruptured, blood may enu~e mto the 
middle ear a!HI COlllC out of the external ear. Blood extra\ asatiollS 
within the skull, or pre~,..ure of fr,lgments of the bone lllay inyoh'e ' ome 
of the rranial nerre::. at theIr exit. 

Posterior Fossa.-The fracture u"ually extend' through the fora
men magnulll. It may extend into the petrous portion of the temporal 
bone, or the fracture mny take place through the ba ilar portion of the 
occipital bone and by rupturing the mucous membrane beneath, hem
orrhage will take place into the pharynx. Certain of the cranial ner.es 
will abo be affected. 

Symptoms.-The symptoms ma" he divided into (A) General and 
(B) Local. 

The general symptoms of fracture at the base of the skull are those 
of COlli prcssiull of the brain. 

Th(' local symptoms are: 
1. The escape of cerebro::;pinal fluid. The mo ' t characteristic 

fea ture of thi symptom is the large quantity of the fluid e~caping. 
ThL' quanti1y i variously ef;timatcd by different writers at from one 
tv three or four pint:; in twenty-four hours, ~o that numerous dressings 
will be required to ab:::orb the flow. The fluid is clear and somewhat 
resembles ~erum. A. chemical analysis i~ hardly necessary to determine 
wlll'thcr tIll' fluid is cerehro:,pinal or not The point::; from which the 
('scape of this fluid may be made, arc wound, the nose, mouth, and ear. 
The e:-cape of fluirl may take place from wounds when the fracture at 
the hase of the ~kull is compounl1. It may take place through the nose, 
w]H'n tllr fr<lt'ture (-"tend" through the crihriform plate of the ethmoid. 
It may take place through the 1~1outh, when the fracture extends into 
the vault of the pharynx. It ,nay take place through the ear, when 
thr fracture exteIlo" entirely into the middle ear and the membrana 
tympani i ... lacerated. 

'2. m oo(l SYmptom::-. The~e cOll:-i ... t of hemorrhage and blood efl'u
~i O ll"', HllLorrhagc i" of little yalue a,.; an indication of fracture at the 
ha"e of th(' ~kull. ina::-Illuch 3:- the How of blood is no more severe than 
\\'11('n there i" hut a wound in the "oft ti:,;"ue,.:, but blood effu~ion i ... of 
mor(' yalue. Blood etTu ... ioll'" may be ... ubconjunctiYal in fracture' 
tl1 rou!!h the orhital plate.;;, and the eifu,..ion of blood takes place in the 
or )it. Of thry may he about the Illa,;toid proce"~ in fr,le:ture' of the po,.:
teriof fo":"a. or the hloocl effu ... iolls may take place in the ,.:uboccipital 
f('!!ion. mood efiu"ionc; in the ... e ]ocalitie~. without ('yic1('nce of local 
injury. nrc nn inc1icatinn of fracture of the ba5e of the skull. 

~. Paralvsi .. of the Cranial ~erve". The .. e may be manile ... t in 
c:fra i"mu". jlto ... k Rell'" paraiy ... i ... (where the facial ne~\"(' i" implicated), 
the pupil,; may be irregular and dilated, there may be diplopia, or there 
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may be parulYRis of accommodation. Where the patient is not uncon
scious, the latter ~ymptoms are of importance, but where the patient 
is unconsciou~, tlwy may not be of as Ulu(;h yalue. 

Treatment.-The treatment of fracture at the base of the skull is 
rest and ati('ntion to the secretion., toget.her with local treatment of 
the wound and manipulation, in general, to as ist the return circulation. 

TO drugs will be round of any u(lvantage. There are cases \rhere the 
paJ ient is rleliriou and LUore or le~f' irritable, but under no circulll
stances should morphine, alcoholic stimulants or other drugs be allo\\·c(1. 
If the persoH survil'es the early compression, absorption of the fiu:d.; 
may be secured, and the pDralytic and other symptoms will gr~(lually 
dIsappear. The prognosis is unfayorable, but many cases reco\·cr. 

Concussion of the Brain .-I~ljury to the hrain itself is manifest hy 
certain symptom \rhich are classified, us a rule, under two conditions, 
concussion :lJ1cl compre , ion. The difference in the pathology of the::;e 
two affections is not ahraya well defined, and the symptom vary. 

Concussion i a rondition of exten iyc jarring of the brain. The 
ti'3me elements or the brain are shaken up and the connections between 
the cells and groups of cells are for a time suspended. It may he de
scribed as a molecular displacement of thc brain elements. [n some 
cases there may he punctuate hemorrhages; others de crihe the rondi
tions as a vasomotor disturbance. A person suffering from eoncUi:;sion 
is popularly said to ha,e been "knocked silly," or "tunned." The 
se,erity of the symptoms yaries \"ith the se\"erity of the injury to the 
brain . There may be cases \rhere the person i ' temporarily "'lueer," 
ancl may stagger about and be unable to speak for a little time, and 
will appear a" if drunk, but con eioll:mess will quickly return and the 
queer feeling disappear. Pronounced cases arc attended "'ith se\ere 
symptoms, which mny be classified as 10110\rs : 

J. State of }'1iml. The person is more or Ie s unconscions of his sur
rOlln(lings. I n mil(l cases, he may k110"- something of what is going on 
about him, hut in Reyere cases, he knows 110thing. Under all circum
stances, he may he ::trousec1 to make an intelligent answer in mono y11a
ble . a "yes" or "no." 

2. Skin. The . kin i palc anll cold, and the extremities arc cold. 
The body-temperature may be subnormal. 

3. 1\[uscular Symptoms. There may only hc a gid(1ine~,;, or a giling
way of 1he mlll'cles, or there may be complete lllul'cular relaxation. 

-1-. Respiration. TIe"pirations are shallo\\', quiet, and a litt:c more 
rapid. 

5. Pulse. The Jlulse is small, soft, irregular, and more rapitl . The 
herrt is fluttering. 

G. Pupil,.;. The pupil,; react to light. They may he dilated, or con-
trnded, hut "f(' unequal. . . 

7. Parnly"i,;. Pnraly..,i~ of any pnrt i" ran" and if it o('cur,.;. i..; only 
temporary. Th('H' may be mu~cnlar twite-hing:; in certain 111l1"eles. 
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r{,here are sev~re case of profound COllCU sion in \\'hi('h there i e\'idence 
of great cortical irritation. This i lllanifest by the per:;on ::;hunning 
light and curling up in bed, and by more or Ie,,::, rigidity and twitching 
of the muscles. It may be almo"t impossible to open the pen,on's eyes, 
as it cau es pain. 

8. "Grine and Feces. The urine and feces may both be voided in
voluntarily. 

9. Kausea and Yomiting. Nau ea and vomiting appear late, 
and are favorable ::;igns, as they arc an ericlence of reaction which they 
precede. 

Reactionary Sigl'J.s .-Reactionar~' sign" are, as indicated, vomiting, 
followed by headache, lassitude, imomnia, lo\\' spirit.s, perhaps hysteria, 
aIld in severe case::;, epilepsy and insanity. '1'he longer the person re
mnms uncon::,ciou5, the more lihly is the mentality to be seriously 
afl'ected. 

Tr eatment.- Thc treatment of concussion consi ts of equalizing the 
circulatlOn and the proper re::-toration of the vasomotor impulse. In 
cOJ1ditions of conge, tion of the 1)rail1, lhis congestion should be re
lie\ ed. Ca"es may b(' brought out 01 concu::'5ion by manipulation of the 
bowels, which attracts the blood to the splanchnic area. Under no 
circumstances should alcohol be given. The- application 01 hot ,\'ater 
boitles to the abdomen and legs and re"tol'ing the circulation 
by treatment in the neck and upper dorsal region, together with rest 
and quiet, are all that is required. Enemata of hot waier, or hot milk, 
after the lo\\'er bo\\'el has been enlcuaied, is achi 'cd. A few drop of 
ammonia on a han(lkerchief may be of some senice. Even if olrtinate 
wakefulness and cortical irritation arc manifest, 110 opiates should be 
allowed. Sleep can be produced by equalizing the circulation. It is 
believed, in concussion, that the chi('1 ~1ifficulty if; the su:o:pension of the 
vasomotor function to the cerebral \ e,,~els. rndoubtedly in ll1any of 
these cases, cenical lesio11s will he fOUJl(l, and if these are reduced, the 
concussion will dif;appear. It i helie\ eel t hat many of the cases which 
are described as COllCll SiOD are the r('sllH of di::;placement of the atlas 
or some of the cervi('al yertebrae obstructing the return circulation. 

Compression of the Brain.-Compression of the brain is prClduced 
by the following conditions: 

1. Fractures, as depressed fractures of the "auIt. or fractures at 
the ha, e of the skull. 2. T ntracraniul hemorrhage. 3. Tumor. 4. Pus, 
as in abscess formation. 5. Inflammatory exudates. 6. Foreign bodies. 

Symptoms.- l. State of the l\Iinel. rrhe date of mind in compres
sion of the hrain is usually com~. 'rhe person may emit articulate 
sounds, hut they are not intelligent, in contradistinction to concllssion 
in which a reply can he ohtained by speaking loudl.\' in the car. 

2. Skin. The :-kin io. hot and perl:opil'ing, while the face is flushed. 
T he temperature may be elevated, or may be subnormal. 
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3. :Muscular System. In general, there is a loss of all voluntary 
motion. 

4. Re"piration. Hespirations are slow, deep, and noisy, because of 
paralysi of the oft palate, which flaps back and fort.11 during re pira
tion, and the buccinator muscles being paralyzed, the cheeks flap in and 
out. 

5. Pulse. The pulse is full and bounding. It may be slow, or rapid, 
bu t is usually ~trong. It may be irregular. 

G. P upils. The pupils are fixed, and will not react to light. They 
may be regular, or irregular, dilated, or contracted. 

7. Paralysi. Paralysis exists and may be extensive, in-
volYing one entire c;:ide- hemiplegia- or it may be limited to a member 
- monoplegia. There may be paralysi of some one of the cranial 
nerves, producing strabismus, ptosis, Bell's paraly is, etc. 

8. Urine and Rowels. 'l'here is incontinence of feces and 
ur ine. 

9. Xausea and Yomiting. Nausea and vomiting are unfa,orable 
signs, indicating inyolyement of the babe of the brain or medulla. 

Differential Diagnosis.-Coma, prespnt in compression of the brain, 
may be simulated by comatose conditions arising in: 

1. Apoplexy. '~ . Uremia. 3. Diabetes. 4. Opium poisoning. 
5. Alcoholic intoxication. 6 Epilep y. 7. Hysteria. 
Confusion in the diagnosis is not so liable in private practice as in 

hospital practice. 
Apoplexy.- Apoplexy may be ushered in by convulsive movements. 

Hemiplegia is the rule. 'l'he temperature may be subnormal. It is 
more liable In conditions of art.erio-sclerosis during excitement, or in 
a person the subjcct of syphilitic disease. 

Uremia.-In uremia, albuminuria is one of the chief symptoms. In 
a doubtful case, the urine should be withdrawn and tested. The pres
ence of albumen and tube casts indicates Bright's eli ease. T he skin is 
sallow. Puffiness of the eyes and edema about the ankles are pre~ent. 

Diabetes.-In diabetes, the quantity of urine i- greatly increased 
anel has a we"tish odor. The patient [llso ha a sweetish breath. There 
is sugar in the urine. The pupils react to light. 

Opium Poisoning.-In opium poi oning, tJlere i- a pin-point pupil, 
ani! it will not react to light. The re~piration are slow and ;'ha11ow, 
and there may be a history of the drug. In doubtful cases, the urine 
may be withdrawn and tested for the drug. 

Ellilepsy.-In epilcpsy, t.he person can b(' arou::;cd The attitude of 
the per on simulates that of natural -lecp. The presence of bloody and 
frothy saliva is also indicative. There may be paralytic symptoms, but 
the"e are u~ ually temporary. 

Hysteria.- In h y~h' rii1 th e coma apparently i..: th(' T'C"ult of 
(lI n ('C' . The patient call ll ot UI' arou,c<1, hut Ci1ll read ily .... \1'.11-
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low article put in the mouth. The pupils are normal. The disease 
occurs in neurotic inuiviuuals. 

Treatment.-The treatment. of compres ion will depend upon the 
cau~e. \Yhere there is a depre"sed fracture, it should be eleyated. 
\There it is the result of a tumor, and the ca e is operable, the tumor 
should ue relIlo\'ed. If caused by pus formation, a butt.on of bone should 
be remo,ed oyer the ",ite of the absce~s and the pus e\'acuated. 1£ from 
foreign bodies, these shoulrl be removed, if po sible. Where the cerebral 
compre sion is caused by hemorrhage, if the hemorrhage is extradural, 
or <.ubdural, operative treatment may give relief. Where operative 
treatment i qnestirmahle, the patient should be kept quiet in bed and 
all efforts made to assist the ret.urn circulation. 

Extravasation of Blood Within the Cranium. 

Extra\'a"ations of blood within the cranium may be clas~ified a fol
low,,: 

A. Extradural, where the ef'u,.:ion of blood is between the bone and 
the dura mater. 

B. Subdural, where the effusion of blood i helow the dura mater 
and between it amI the brain. 

C. :'ubarachnoiJ, when the 
eITusion of blood takes place 
in the II barachnoicl space . 

D. lntrucerebral, when 
the hemorrhage tal;es place 
within the brr.in ub"tance. 

Extrad ural.-Extradural 
hemorrhage re"ults from 
rupture of the middle cere
bral artery - usually the 
anterior branch. It is fre
quently associated with frac
ture of the skull. It may al
,.,0 be cau~ed by wound of 
the lateral sinus, uperior 
longitudinal sinus, or 'mall 
,e~"eb pa.;;smg through the 
inner table of the skull going 
to the diploe. 

Symptoms.-\,hile there 
mny he ,..ymptoms of con cu. -
>-ion, ,..till a distinct period of 
con,,('iousnes~, as a rule, in
tenenes before eyidence" of 
compre,.,sion. A. the extray
a<;<ltecl blood dissects up the 

FIG. 111. 

Extradural hemorrhage from rupture of the 
middle meningeal artery. 

dura from the skull and pre~~es upon the brain, the symptoms 
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will increase in ' ('I crity, depending upon th(' amount of the effusion. 
U:"unlly there is paralysis of one i:iidc, which gradually increases, in 
vohing the face, arm and perhap~ the leg. The temperature of the 
afl'ecied side is elevated. The p,1raly:;j~ l~ on the oppoi:iite side to the 
injury. At fir t it is l imited. The coma gradually deepens, until death 
m,l)' occur \rithin a fp\\' (lay~ . in :;oll1e cases the blood may force the 
brain sub"tance out of the bite of fracture. 

Subdural.-In cubJurnl hemorrhage, there is no interval of con
sciousnci:i' between the injury anLl the pres,;ure symptoms, but paralysi:; 
COTIl(,S on at once and is soon complete. As a rule, it cannot be diag
nosed from hemorrhage within tbe brain. 

Subarachnoid.- . uharachnoid hemorrhage, when of any quantity, 
attf'nds laceration.; of the brain, hence the ,.ymlJtom8 of com 
pn,,.~ion are imllled ia le. 

Intracerebral.-T ntracerebral hemorrhage in nearly all cases comes 
from the rupture of the leniieulo-!;triate artery of Charcot. It i this 
artery which i~ rllpturell in cerehral apoplexy. For the .. ymp
tcm,; an(1 d iagno 'is, text-hooks on The Practice of Oi:iteopa Lhy should 
be consulted. 

Treatment of Cerebral Hemorrhage.-Irhen th'e symptoms show that 
tbe hemorrhage i e.\trntlurnl, operation should at onre be performed 
anrl the bleeding ;;inus or artery ligated . In f;uhdural hemorrhage, if 
opf'ration is Jone early, it 'will I)e of u e. Where the rupture of the 
artery nttends fracture, this ie; the only method of treatment which will 
give relief. All other methods will result in permanent paralysis, or 
death. Other fonne; of hemorrhage Il1U;;t he treated hy other means. 
X 0 drugs administered will lesscTJ. the amount of effused hlood. An 
icc-cap may be applied, the peri'0n kept CJuiet in hed, am1 when the 
hemorrhage is arrested, treatment to encourage the return circulation 
from the brain anel tl1(' ah-;orption of the fluid lllay he admini::;tered. 

Contusions and Lacerations of the Brain. 

These in;uries, like injuries of other soft-tissues, are attended by 
extravasations of hlood, suhseCJuent congestion, and inflammation suf
ficient to repuir the injury. The ymptoms, in general, are those of 
compression and coucus. ion. They will vary from cerebral irritahility, 
resilef;sne. s, lassitude, headache, and spasms of muscles, to parnl:,'sis, 
ann perhaps coma. The symptoms vary according to the severity 
of th e injury, and alf;o according to its location. If Broca's com'olution 
is affected, motor aphaf;ia will ref;ult. If the lower part of the motor 
area is affected, the lower part of the face will be paralyzed. Where 
the tissues on either side of the upper "part of the fi ssure of Rolando are 
affected, the leg will he parn ly;~ed. '1'he paralysis may be incomplete, 
loralized, nnd delayed, and involvp the entire limb, or but a group of 
muscles. When th e laceration is within the brain, the paralysis is im
mediate-, complete, and extensive. 
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Treatment of Cerebral Injuries.- I.f possible, foreign bodies within 
the brain should be located by means of the x-rays, the aluminium probe, 
or gravity probe, and an operatioll at once performed and the foreign 
body remoyed. To determine the site of the injury, or the location of 
a foreign body, tumor, or other object pressing upon the brain tissue, 
it is necessary to understand cerebral localization. The most pro
nounced Rymptoms attend pressure upon the motor area. To 
locate this part of the brain is of the greatest importance. In gen
eral. it i "itnated in the paracentral and postcentral lobules on either 
Ri<1c of the fit'sure of Rolando. Inasmuch as extradural hemorrhage 
is from rupturc of the branches 01' the meningeal artery, to locate 
this artery is of importance. The anterior branch of the middle 
meningeal artery may be uncovered by a button of bone removed at a 
point one an.-1 one-half inches directly behind the external angular 
proce_s of the frontal bone. Providing the hemorrhage does not occur 
from rupturc of this artery, a button of bone may be taken out on the 
same line, just below the parietal eminences. This will uncover the 
posterior branch of the middle meningeal artery. To locate the 
fissure of Rolando, first locate the bregma, which is found by drawing a 
line from onc external auditory meatus to the other. The upper end of 
thc fi8sure of Rolando is two inches behind the bregma. The fiRRure ex
tends downward and forward from the bregma a distance of three and 
three-eighths inches. It makes an an~de of 671/2 degrees, "'ith a line 
dra"'n from the 'glabella to the cxternal occipital protuberance. The 
lower extremity of the fissure of Holando will then be found two and 
three-fourthR inches behind the external angular process and one inch 
aboye it. It "'ill be found that pressure upon the tissues on either side 
of the upper part of the fisRure of Rolando results in paral}' is of the 
lerr, Irhile pressure behind the middle part, the arm, and pressure upon 
thr lower extremity produces paralysis of the face. For an exhaustive 
di..;cussion of this subject, larger texts should be consulted. 

Intracranial Infiammation.-Intracranial inflammation consists of: 
A. ~Ieningitis, or inflammation of the coverings of the brain. 
E. Encephalitis, or inflammation of the brain substance. 
Cause.-The causes of these inflammations are acute, general dis-

ea es of an infectious nature, middle ear disease, syphilis, tuberculosis, 
injury, lacerations, bone disease, contusions, fracture, rheumatism, and 
sunstroke. 

Pachymeningitis is an inflammation of the dura mater, usually 
circumscribed, and is caused by inflammation extending from without, 
in. 

Leptomeningitis is an inflammation of the pia mater and arachnoid, 
and may be localized uecau e of infection from without. It is extensive, 
when tl~e inflammation spreads throughout the membranes of the brain 
anel corel. 

Pathology.-The pathology of these inflammations is similar to the 
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pathology of inflammations of other like membranes. The extent 
of the inflammation depends upon the nature of the cause nnd the 
condition of the tissues. 

Symptoms.- The symptoms ~re fever, pain in the head, which is 
greatest over the site of the severest inflammation, intolerance to light 
and sound. There is more or less nausea and retching, while the tongue 
does not indicate any trouble with the intestinal tract. The pulse is 
quick and full, the face i8 flushed, the pupils usually contract. There 
is restlessness and insomnia, anu perhaps delirium. Later, serous ef
fusions, inflammatory exudates, or pus formation, etc., press on the 
brain substance, and symptoms of compression supervene. These 
will be recognized h~r a fixed and dilated pupil on the affected side, slow 
pulse, stertorous breathing, paralysis, and coma. There may be rigors, 
indicating pus formation. In chronic inflammations, the symptoms are 
less severe and the onset sudden. There are localized evidences of sep
sis. 1£ the abscess is between the dura mater and the skull, puffiness 
of the skin, and the presence of pus, or a foul wound, would indicate 
abscess. Where there is no injury to the scalp, the symptoms arising 
may be due to the vascularity of the membranes, produced by a concus
sion or Rhaking up of the brain. After four or five days, the pia mater 
and the brain substance may he affected. In bruises and lacerations 
of the pia mater and brain, inflammatory symptoms may supervene 
several days after the injury. 

Cerebral Abscess.-In the formation of a cerebral abscess, the symp
toms are often dela~red and are more or less obscure. There is evi
dence of optic neuritis and paralytic disturbance in the motor area. 
Rigors may, or may not, occur. The temperature may be primarily 
elevated, but as the inflammatory r eaction continues, it is usually 
subnormal. Later along in the disease there may be an eleyated tem
perature of 101 or 10<l degrees P. There is persistent headache, which 
is more or less localized, and persists throughout the delirium, in contra
di~tinction to headaches from any other cause. The pulse is 
sloIY, re&pirations are shallow. or may be of the Cheyne-Stokes yariety. 
Vomitin~ of a retching character is a frequent symptom of cerebral 
abscess. The symptoms are those of irritation; spasmodic action of the 
mUf'rles, followed hy paralysis; the pupil on the affected side becomes 
fl.-xed; choke-disc may be present; later, one or more of the cranial 
nerves may become inyoll·ed. It is said that more than one-half of all 
the cases of cerebral abscess come from middle ear (li",ea e. Cases are 
caused by fractures of the skull, tubercular disea e, and by infections 
through the mouth and nose. 

Intracranial Tumor. 

?-r ew gro,,·ths in the brain are tUlllor , such as gliomata, psammo
mata. gummata (tubercular and syphilitic formation ), cy hi, and malig
nant neoplasms. 

Symptom~.-'l'h r 'ymptoms of ne\\" gro,,·th of the brain are, ,omit-
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JII.~. IH,l,lltlC'he. optic lleuriti~. ;;P,l,-I11::-, and paraly"i,-. Epih' pt ifor lll '-oL' iz
ure,;, in the nature of Jacbonian epilepsy, are a more or le,;~ constant 
accompaniment of the deyelopment of intracranial tumor. Localization 
is more or le~s indicated by the"e symptoms: (1) The beginning of the 
epileptiform ~cizures may indicat~ the part of the brain affected. (2) 
Pain. (3) The exaggerated contraction of the flexor or exten::,ol' mus
cles proceed;: from a certain area of the brain. (-1) Paraly"is of muscles, 
as of the face, monoplegiil. etc.; the affection of sensation or the 
special sensl's, as of sight, hearing, etc. (5) The involve
ment of certa111 cranial nen·e~. The e symptoms may indicate the loca
tion of the n~\r growth. 

Treatment.-Thr treatment of the ne'\\' growth "'ill somewhat de
pend upon its nature and location. Some of these tumor- are inopera
ble and can best be treated by the ordinary methods in the treatment of 
tmnors. In tuberculosis and syphilis of the brain, the general treat
ment for these affections "'ill be refluired. 

Hernia Cerebri.- Hernii1 c('rebri i a condition ,,·here there is pout
ing of the brain substance from a wound. It looks like a reddish·brown, 
blood stained fungus mass. It pulsates \yith the brain. It usually over
hangs an opening in the skull bone. It may s.lough off and the wound 
cicatrize and heal, '\\'ith more or less interference of function, or the 
mass may recede and the patient recoyer. I n other case~ , paralysis, 
coma. and denth will occur. 

Trephining.-For the treatment of extradural and suudural hem
orrhage, cerebral abscess, intracranial tumor, depressed and punctured 
fractures, uullet wounds, etc., and the removal of foreign bodies, 
th~ operatio~ of trephining is often required. It con i"t of the 
following procedure: If the patient is in a state of unconsciousness, an 
anesthetic may not be regllirec1, but "'here there i more or less con
sciou ness, an anesthetic should be giYen. Preparatory to the opera
tion, the head should he shayed. the scalp thoroughly scrubbed, and ren
dered ai' nearly aseptic as l)ossible. A semi-circular flap, including all 
the structures to the bone, should be raised. The flap should be so con
dl'ucted as to recei,'e the maximum blood supply and to giye the best 
o!lportunit~· for draina!!.'e. The in,.,trumel1t<: n ece.;.;ar:' for openin~ the 
skull are the Galt's trephine, or a good bone chisel and mallet. It is 
nece-sary to haYe :l small 11ru"h £01' remoYing the saw-c1u"t, or this may 
be remoyed h.': means of irrigation. The trephine should be set upon 
~ojid bone. _\ rongeur forrer~ c:;hould be at hand for the purpo"e of en
larging the opening if nece"<;ary. Care f<hould be taken not to puncture 
the dura mater. In ca~e of extradural hemorrhage, the dura dll not 
need to be opened. In clepre"sed fracture, after the button is removed, 
the chisel ma:' be uc:ed ac:; a leyer and the depressed bone eleyated. In 
cnse of cerebral ahscec:c:. the dura mater may bE opened. the ab~ce3s in
cised, thorough1y drained. and wa"hec1 out "ith a <:aturated !:'olution of 
horacic acid. The strictest a:;:ep~i_ is necessary throughout the operation 
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to prevent the development of meningitis. Before the operation, the 
fbsure of Rolando and the anterior ann posterior branches of the mid
dle meningeal artery, or the lateral sinus, or any part of the brain upon 
which the operation is to be made, must be outlined with an anilin pen
cil. This will serve as a guide to the operator. The pin of the trephine 
should protrude perhaps one-tenth of an inch beyond the saw's edge, 
and as soon as the diploe is reached, this pin should be withdra1vn. If 
it is necessary to open the dura mater, the greatest care should be takcn 
not to injure the cerebral vessels. After the removal of the foreign 
bedy, the dura mater may again be closed by means of sterile catgut or 
tendon suturcs. Some surgeons make an osteoplastic flap by rai::;ing the 
<;(·alp and skull by means of an incision through the scalp and chisel
ing through the bone. The operation, when the tcchnic has been care
fully observen in every detail, is eminently successful in the removal 
of many brain tumors, in draining abscesses, and in the removal of for
eign bodies and other conditions before mentioned. 

Epilepsy. 

By traumatic epilepsy is herc meant that form of epilepsy which is 
usually cOl1i:iidered operable. This kind of epilepsy may be due to the 
following conditions: 

1. Fragments or outgrowth of llones. 
2. TUUlors. 
3. Scars or cicatrices of the Jllf'n

inges. 

4. Thickening of the meninges from 
chronic meningitis. 

5. Hemorrhagic cysts or aneurysms. 

Thf' time to operate in cases of depressed bone, or injuries of the 
brain, is at 1he tillJe of the injury, and not after the development of 
epilepsy. 'roo often thc epilepsy becomes much worse after the opera
tion. Some cascs of cure by operation for epilepsy are reported in the 
non-traumatic form, but almost all cases are not benefited, while some 
may be made much worse. It in questionable whether operation in 
pither form of epilepsy is of any use. The removal of any object press
iug upon thc cortex of the brain would bc attended by benefit, if not 
1y actual relief of the epileptiform seizurcs. 

Treatment.-The treatment of epilep:,;y' mu~t be considered :from 
other standpoints. Osteopathic methoclg offer more hope than other 
forms o:f treatment. 

Mastoid Disease.-~Ia toid disease is an inflammation of the mas
toid cells caused by the extension of the inflammation from the tympa
num (in case.3 of otitis media). The ymptoms vary accorrling to 
the :;e'-eriiy of the inflammation. The inflammation may he "lig'lt and 
terminate 'in re olution, or it may become chronic and be foll~wed by 
t:broid changes, with ubseC]uent ossification of the inflammatory 
prodl1ct::;, thu::; cOl1Yerting' the antrum into bone. Often ::;uppura-
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tion reo;ults, Pus lllay open at the tip of the mastoid process, or 
burrolY dOWll the neck. tn otlwr ea~e', the infection may extend into 
the lateral sinu:; and an infected ihroll1Uu. result, while in other cases 
lerebral ab~ee:::s may develop. 

Symptoms.-\,here the absce::::; makes its way into the cranial cavity, 
there \\ ill be l:'ymptoms of cerebral abscess. Oyer the mastoid process 
there is deep ~eated pain upon pressure. Where the perio:;teum over 
t,he mastoid is invob'ed, there will be great redness and swelling and in
flammation of the tissue behind the car. Sometimes the abscess is 
but superficial anf!. will point, and after rupturing, discharge its con
tenL spontaneously, hut after pu forms, many cases will require some 
o}Jcratire interference. 

Treatment.-The treatment of the di ea,e is anti-inflammatory. Hot 
fOllll'ntatiol1t; should be applied, to attract the pus to\\'ards the surface. 
A' :,oon as fluctuation is felt, the abscess should be thoroughly opened 
and cleanser!. It should then be treated by hot borated poultices and 
any cervicallc'ions removed, Irhile the contracted fascia and muscles of 
the neck hould be relaxed. Suppuration it' the rule. :No measures are 
entirely uCt'cssful, inasmuch as the blood supply to the middle ear and 
the ma, toid cells must come through bony canals, which will not permit 
of sufficient nutrition to enable the tissues to combat the infection. 
Whpre the inRammation is deep ::eatcd, and the pus does not show a 
tenllency to burrow towards the surface, and there are evidences of 
mcningiti" the operation for trephining the mastoid should be done. 
To apen the mastoid antrum, the trephine should be set a half-inch 
behind and 'me-fourth inch ahoye the middle of the external auditory 
me:ltu~. In ea~e the anterior surface of the petrous bone and the roof 
of the tympanum are to be exci~ed, the operation should be seven
eighths of an inch above the middle of the auditory meatus, while if the 
laten1l sinn.; is to be operaterl upon, the point of operation is one and 
one-eighth inches hehind and one-fourth inch above the middle of the 
alHlitory meatus. Abscess in the cerebellar region is opened at a point 
one and one-iourth inches behind and a half inch below the middle of 
the auditory meatus. 

Abscess of the Scalp.-.\.bsce~:j of the scalp, if it occurs beneath the 
apr-neurosis of the oceipito-frontali;:, may be spread over a large area. It 
will require free incision Hnd goocl drainage. It should be washed out 
twice daily and thoroughly cleansed. 

Microcephalus i" a concIition of ahnormally :::mall head, due to mal
de\'elopment. The skull frequently becomes ossified early. Operations 
for the removal of "ections of bone ha\'e been performed with the hope 
of the brain de\,ploping. but thi~ operation has not been attended with 
any ~u('('e", The~e l'atient~ :-houlrl he c;ent to a home for the feeble
mi"noed. It):; not. known that any treatment will accomplish much 
good. 

Meningocele L :l congenital tumor of the membranes of the brain 
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"'hich contains fluid. The tumor i translucent, and does not pulsate. 
It is usually located in the occipital region. It is small and peuun
cul:.tted. It may occur at the root of the nose. At this point, it it" small 
and sessile. 

Encephalocele is a congenital tumor which is made up not only of 
the membranes, bnt of the brain tissues. These tumors are small, 
opaque, und pulRatile. They h1we a broad ba e, and compression gi \"(~~ 
pressure symptoms. Operative treatment is advised in some cases. In 
meningocele, the tumor may be excised by plastic operation. In en
cephalocele, no treatment is known to be of any use. 

Hydrencephalus i a eonelit ion similar to encephalocele, hut (lifl'ers 
from it in that the cavit~r of thc tumor cOllllllunicates with the ycntl'icle 
The tumor is larger than an encephalocele. 

Hydrocephalus may be acute, 0)' chronic, external, or internal. 
Acute Hydrencephalus is cau:,ed h)' meningitiR, ancl usually result,; 

in tuhcrcular mCnillQit.iR. For the. )"lI1ptom and treatment, text;; 011 

osteopathic practice should be consulted. 
Chronic Hydrencephalus is a congenital condition. The cnmium en

larges enormously, and the forehead is broad and overhangs the eyes. 
Sometimes the skull bones are widely separated. The case is usually 
apparent upon inspection. The child iR often an irliot, and mny not l)e 
able to learn to walk, or talk. It usually dies young. 

In External Hydrocephalus the fluid is between the membranes and 
the brain, while in Internal Hydrocephalus the increase in the fluid 
takes place within the ventricles. 

Injuries and Diseases of Muscles, Tendons, Fascia, and Bursae. 

Contusion of Muscles.-Contusion of muscles is a common and pain
ful injury, and is usually associated with considerable extravasation of 
blood within the tissues. 

Treatment.-Apply cold water the first twenty-four hours; subse
<]uent manipulation to difTuse the blood-clot will be of advantage. Some
time!' intense discoloration of the subcutaneous tissues and skin will 
take place. Unless abscess occurs, no other treatment will be neces
sary, even though the condition is quite painful. If abscess occurs, ap
plications of heat should be made. As soon as fluctuation is felt, the 
ahRC'ess should be openeel. II owever exten,ive the hlooel extravasation, 
it should not be openec1 unless pus forms. ContuRioll of the muscles 
may result in temporary paralysis, but manipulation and encouraging 
the circulation and nerve forC'e will result in recovery of function. 

Strain and Rupture of Muscles .. -Strain and rupture of muscles may 
tal:e place in violent eX"erciRe, or while performing athletic fents, or 
from spasmOdic action of muscles, Guch as happen in vomiting, delirium, 
tetanus, and partmition. The muscles mo~t often affected are the 
hicep in rai"ing "'eights, Rupinat0r longns, gastrocnemius, anel rectus 



L\-.JCRfES OF TEXDOXS. 339 

femnri ... in tenni ... , quadriceps extensor cnlTi~ in sprinter;:" and reet u" i\ b
dommu in parturition, etc. 

Signs-Often there i' a giving-way of the muscle, with a sud
den ~nap and e"ere pain, while a gap form::, between the ruptured ends. 
Th~ ruptured ends of the lllu~cle form hard knots on either side of the 
gap. 

Treatment.-The enels of the muscle should be approximated as 
nearly as po~"ible by position and relaxation. Keep the limb at re"t and 
apply cold water for the fir::,t twenty-four hours, then daily manipula
tion. together with rest, ,,,ill bring about recovery. The integrity of 
the mu:;cle may be somewhat impaired. 

Open Wounds of Muscles and Tendons.-The di,i ion of muscles and 
tenc1on, require,; approxlInation 01 the tructures by special suture, to 
re-e. tabli h their function. This ~hould be done in the manner de
scribed in the treatment under "Clo ure of Wounds." It is best done 
with aseptic catgut, or kangaroo. tendon suture. 

Dislocation of Muscles and Telldons.-Displacement of muscles and 
tendons take::, place more frequcntly than is generally supposed. Sud
den and violent (;ontractiom, f:pasmodic eitorts, etc., are the cause. 
Perhaps the long head of the biceps is more frequently dislocated than 
any other individual musclc. The sign somewhat resemble dislocation 
of the houlder. Where the tenl10n is not returned to its normal posi
tion, it may become absorbed. The peroneus longus and brevis may be 
di5J(l('ated from behind the extcrnal malleoln.. They will stand out 
prominently beneath the skin o\er the lower extremity of the fibula. 
The tibialis posticus may be di,lorated from behind the internal mal
leolus. ~lu~cle, of the calf, thigh, back, neck, arm, and forearm are 
all liable to dislocation. '1'he diagnosis can only be made by under
standing the anatomical relations. 

Treatment.-The treatment is to manipulate the parts into position 
and enjoin re t and quiet until the ruptured heaths heal. Operations 
to place a halter about luxated tendons may sometimes be necessary, 
where the dislocation becomes habitual. 'rhis operation is, if properly 
done, succe:;sful. 

Rupture of Tendons.-Tendon-rupture occurs because of violent 
mu cular contraction or violence to the tendon itself. The ends of the 
ruptured tendon should be approximated and the limb flexed or ex
tenued. abducted or addllcted, a the case may be, to thoroughly relax 
the muscle. The member houll1 l)e put in a ~plint until the tendon 
heals, which will be within two or three weeks. 

Myalgia.-~fyulgia, or muscular rheumatism, so-called, is a painful 
affection of .oluntary muscle:-" or of the periosteum and fascia to which 
the::-e mu"cles are attached and by which they are surrounded. The 
di:;ease i,.. properly not a rheumatism, but i~ more in the nature of a 
neuralgia. 'The calli>e of the disease is a specific bony lesion pressing 
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upon the vessels and nerves to the part affected, or congestion of the 
mu. cles brought about by cold, damp, exposure, and climatic conditions . . 
These congestions bring about muscular contractions, producing bony 
lesions, which of themselves serve to prolong the ailment. When it 
affects the muscles of the back, it is termeu lumbago; the intercostal 
muscles, pleurodynia; the muscles of the scalp, cephalodynia. Myalgia 
of the muscles of the neck is called rheumatic torticollis. A certain 
class of these diseases is produced by mercury and lead poisoning, 
syphilis, alcoholic excesses, gouty and rheumatic conditions. 

Treatment.-Th e treatment is distinctly osteopathic. Certain 
lesions are respon:;ible for the affection. Sometimes these are bony, 
and sometimes mu,;cular. Occasi.onally, bony lesions will irritate certain 
nerve filaments, when spasm of some muscle, or group of muscles,results. 
This senes to perpetuate the lesion and to increase the pain and conges
tion. Sometimes congestion of muscles and fascia will produce sufficient 
irritation to bring about muscular contraction and thus cause lesions. 
Whereyer myalgia occurs, certain lesions may be found to which the 
disease can be traced. The removal of the e lesions will be attended 
by a cessation of pain and recovery. .Manipulation dir ected toward re
lieving contractcd ~:nd congested muscles, fascia, and ligaments, will be 
necessary, a~ \yell as the removal of bony lesions. In the largest number 
of cases, spillal lesions, causing pressure upon the roots of the nenes 
as they leave the spinal canal through the intervertebral foramina. are 
the direct cause of the ailment. These may be found upon careful ex
amination. I n mrv case, the appropriate treatment of the lesions pre -
ent will give relic:£. 

Myositis.-~Iyo;:itis i an inflammation of muscles produced by in
jury and infee:tion. The course it runs is not unlike that of inflamma
tions of other structures, and the treatment is similar. Should an 
abscess develop, it should be freely opened and drained. 

Gummata.-Syphilitic gummata may occur as local swellings in 
mnscles in tertiary syphilis. History of the disease and the absence of 
other C!lusec will sene to make the diagnosis. The treatment is anti
syphilitic. 

Atrophy and Degeneration.-~\.trophy of the muscles ma~' be simple, 
or numerical. Simple atrophy is usually due to non-u e. This happens 
in the case of fractures. The muscles do not lose their striations, and 
appropriate treatment, or use, brings ahout the entire recovery and de
velopment. Numerical atrophy often attends critical joint disease, with 
long disuse of the lim h. It may be impossible to secure complete re
co\'ery of the musclcf; affected. 

Degenera.tion of Muscle takes place in acute feyers, progressiye mus
cular ti'ophy. infantile pal,:;y, and other paraly"il'. The progno::iis is 
only fair, if tho case is of long standing. The degenerations are fatty, 
waxy. and albuminoid in nature. The integrity of the muscle may be 
more or less permanently impaired. 
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Treatment.-The conuitlOn of atrophied or degenerated mu c1es 
may ahl ayo; he imprond. The extent of improyement depends upon 
the amount of pre.,~ure on, or injury to, the nerves, and a to whether 
thet.'e nerves may be regenerateli. Much depends on the condition of 
thE' circulation, and to what extent the tissues respond to the treat
ment. In many inc:tan(;e~, withered limbs, or paralyzed members of 
years' standing, ha\"e been relien~d in a few months, the muscles being 
re"tored to their normal strength and tonicity. In other instances, not 
much relief can he given. Where there is disease of the nerve cells 
governing the muscles, the prognosis is not favorable. In all other in
stances ml!nipulation directed to"lYard assisting the circulation, nerve 
supply. and to removing let.'ions atfecting the nerve and blood supply 
directly. will secure regeneration of the affected parts. 

Ossification of Muscles.-O sification of muscles may arise from cer
tain diseased conditions, chronic irritation, or occupations. The most 
frequent examples met with are the rider's bone in the adductor mus
cle , or ossification of the deltoid in soldiers, the result of carrying 
arms. Os ification of the quadriceps extensor is said to take place in 
cases of Charcot's disease. 

Tenosynovitis. or Thecitis.-This disease may occur in the form of 
a ~imple inflammation of tendon-sheaths, as the result of injury or over
e--.:ertion. It often affects the common extensor tendons of the thumb. 
It is accompamed by a globular or elongated swelling over the tendon. 
It is painful until after the swelling takes place. The swelling is more 
or les fluctuating and movable. After the swelling disappears. or in 
chronic forms of the disease, movement will produce a characteristic 
creaking ~emation (false crepitu ' ). 

Treatment.-Strapping, as a trap huckled tightly around th~ wrist, 
"ill gi\"e relief from pain. Local manipulation will aso;ist the circulation 
ancl may secure resorption of the inflammatory products. The treat
ment must be persisted in, since the case yields but slowly. The 
tendon should be given sufficient rest to permit the reparative process 
to take place when there has been injury. 

Thecal Abscess.-(Paronychia tendinosa). This is a suppurative 
form of inflammation occurring in tendon-sheaths. The non-suppurative 
form may occur in gonorrhea, rheumatism, and influenza. It is attended 
by fluid e;1'usions, crepitus, etc. Thecal ahscess is one of the forms of 
whitlow, or felon. It occurs in perf'ons who are dehilitated. Comtipa
tion exists, or the urinary secretions are almorma1. In addition, there 
an' hony or mu~cular le"ion , affecting the circulation or nerve ~upply 
tn the part. Thic: renders infedion pos~ihlc. Bacterial inva~ion 
tah>c:: place b a finzer or toe. The di~ease is more common in the 
hand. where it i~ in the form of a palmar ab~ce"c::. Thecal ab~ce~c; of the 
little finger and thumb is more <:erious than of the middle. index, and 
ring finzers. inac:much a" the eITu ion of puc: may take place along back 
the tendon- . heath '"hich communirates with the sheath of the common 
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flexors in the hand. The pm; may 1urrow underneath the annular lig
ament and in some case ' may extend. up the arm. Such extenion of 
the pus is not pos::;ihle in ab cess of the index, middle, and ring finger, 
inasmuch as the tendon-sheaths do not communicate directly with the 
tendon ·sheath in the palm. The absce s may extend into the palm, 
pass between the heads of the interossei muscles, and open on the back 
of the hand, or may burrow underneath the annular ligament, produc
ing a swelling above the wrist, or may even extend up the sheath of the 
muscles into the forearm. Sepsis may result. X ecro is of 
the bone may occur, or a considerable amount of fibrous tissue may 
form and the sheaths of the tendons become glued to the tendon itself, 
producing contractions nnn deformity, or it may involve the carpal, 
phalangeal, metacarpo-phalangeal, or wri t-joints, producing ankylosi . 

Symptoms.-Severe throbbing pain, extreme tenderness upon pres
sure, swelling, and a dusky rednc·ss. Oftentimes there is swelling, 
edema, and redness of the back of the han(1. The lymphatics in the 
axilla are enlarged and painful; constitutional symptoms, as rise of 
temperature, are present; the appetite is lost; there is constipation; the 
urine is less in amount and hi~hl:v colored. Only one other affection 
resembles this disea~e, and that is acnte f;eptic inflammation of the 
connective tissues of the finger::; and not involving the tendon-f\heath . 
Care should be taken when the absces is opened, which will nearly 
always be necessary, not to make an incision into the tendon-f;heath, 
unless it is necessary. 

Treatment.-The treatment is manipulative and anti-inflammatory. 
The manipulation consi ts of removing localle~ion . , increasing the cir
culation and nerve f\11pply to the part, together with correding the con
stipation and urin;1fj' ('cretion'. Attention should he paid to any con
stitutional defect founcl. Should suppuration he imminent, an early 
incision is necessary. The incision honld be made just a little to one 
i\1e of the middle line or the finger. The abscef\f; ~hould he thoroughly 

washed out once or twice daily with anti eptic f;olution.:; (1 :'20 carholic 
acid, or 1 :':>000 bichloride of mercury) In the l11C'antime, hot horated 
poultice .. hould be applied. This facilitates the flmy of pu.:;, loo,;en;; 
the tissue and maintainR mild antisepsis. .\5 the inRammat.ion disap
pears, a dry are~sing may be sub"tituted and manipulation of thC' hand 
he made to prC',"C'nt adhe~ion. . 1£ the treatment is in~tituted e~Hly, 

he fore the pu;; has extended beyond the annular li~ament. e\"C'l1 though 
a palmar ah"ce,;s hfls formed, 110 deformity Ot thC' hand will follo\\". In 
orenin~ a palmar ah~ce~f\, an inci, ion shoulc1 not hC' madC' nho,'C' thC' weh 
of thC' tlHll1lh, hut hC'~'onc1 that point. If ma(lC' hr~'ond a linC' on the 
]eye] with thC' wC'h of the thumh, ihrre iz; no (hnger of "'oul1(ling the 
palmar ar\ h, " 'hi\'h ,,"ould oC'('a"ion "C'\ NP IWlllOrrhn!!C'. Effort, L.) li!!atC' 
thr palmar arch lIlay he futile, an(1 it may l,C' nC'cC':-;:-;arY to 1ig-ate the 
br; l chinl. · " 

Whitlow. or Feloll.-\,hit]o\\, j,. u pyogenic inyu ... ion of a fin!!cr or 
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toe. T he cause i the same a:::. that mentioneu in theciti:::.. The location 
of whitlow may be: 1. I n the 'uperficial connective ti:::.uc~, which, 
when it occur at the root of the nail, i:::. popularly termed a "run
around." ~. ,Yhen within a tenuon- heath ··theciti ' ." 3. Beneath the 
periosteum it i:::. called a bone felon. 

The symptoms vary according to the location of the infection. 
Manipulation to a::isist the circulation, the application of hot poultices 
to secure the relaxation of the tii"sue , together with an early incision 
to let out the "tagnated blood and pus, and rigiu antisep ' is afterward, 
form the best treatment. 

Dupuytren's Contraction takes place in the palmar fascia. The 
di:-ea e begins as a small, round, fibrous nodule in the proce::;s of fa cia 
extending from the palm to the fingers. Generally two or three Jingers 
are affected. The ~kin is drawn and puckereu becau ' e of its attachment 
to the fascia. In this manner it may be told from contractions of the 
tendons. Local manipulation docs but little good. The di:::.ea e may be 
attended by a cenical lesion, which is indirectly responsible for the 
fa;:cial contraction. Perhaps it is due to chronic inflammation of the 
fa cia, or to rheumatic conditions. I ncisions between the puckered 
portions and the u e of splints to ::;traighten the fingers will be found 
to be successful. An open inci3ion should be made under strictest 
asc:psis. 

Ganglia.- Ganglia are of two Yarieties, simple and compound. 
Simple ganglia are cysts in connection with the tendon-sheaths. They 
de\ elop from the synovial fri::lges in connection with the ex
tensor tendons, but may occur on the front of the wrist, palm, or 
about the allkle. They vary in size from a mall pea to a guinea-egg, 
and contain a viscid, semi-yi!:.'cid, or jelly-like material. They impair the 
action of the tendon and produce some deformity. The ui::;ea:::.e is quite 
common in piano players. 

Treatment.-Rupture by pres::;ure of the thumbs. If this is not sue
('C',.;",ful, the tumor may be struck a smart blow with a piece of shingle. 
Failing in thi:" the ~kin ",houlcl be a~eptieized, a tenotome introuuced, 
the inside of the ~ac cut in seyera I places, the contents expre,,~ed, and 
the wound afterwards dressed anti -eptically. The ganglion will likely 
not return, nor will it affect thE' use of the part, providing proper 
1ll<1l1ipulation is used to prevent auhe -ion. Compound ganglia usually 
ap'[lear on the front of the wri .. t in connection with the flexor tendons. 
Tbey are oblong, or oyal, sometime containing a dark fluid, or they may 
he filled with melon seed-like boc1ies, or the bits may resemble rice
g-rilin,;. Often there i. some con~titutional defect attending these condi
tion,.;. which "hould be treated. Thc,.e !!anglia can 110t he rupturec1 !J.' the 
methods mentioned before, but on the other hand. a yalvular inci,ion 
should he made, the content cxpre~sed and drained out, while anti
serti c1re~sinl!;:: should be strapped on tightly. 

lJursitis .-Bur"iti~ is an inflammation of bursae. which rna; lie be-
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tween the skin and the tendons or bone, or betw'een tendon and other 
structures. rrher e are hlo form", acute and chronic. .-\ cute inflamma
tion is the result of injury, and anti-inJlal1ll11atory treatment i~ Jll'l'e~
sary. Rest and manipulation will usually relieve the fluid effu -ion. 
The chronic form arises wbere the bursa is subject to chronic irritation. 
Fluid effusions into the bursae seem to be more common in per 'ons of 
rheumatic tendenc.v. The contents may be a clear fluid, or may be rice
grain or melon seed-like bodies, or may be a fibrinous mass. The mo t 
common site of this bursal inflammation is the bursa of the patella, 
where it forms a condition called "housemaid's knee;" or it may occur 
in the burf:a heneatl1 the scmimembranOf'U5 and 10rm an enlargement in 
the popliteal F:pace, \rhich more or less disappears upon flexion". (Baker's 
cyst.) Enlargement of the bursa over the ischial tuberosity is {'alled 
"weaver's hoitom." Inflammation and enlargement of the bur a over 
the olecranon is called "miner's elbow," lI'hile inflammation of the bursa 
over the head of the first lIletatarsal bone occa ions a condition called 
"bunion." In otl10r cases, achentitiow; buro.ae may form and produce 
corns. These uur.,ae may produce dislocations of bones. Absorption 
of the fluid in the,;r hursae willn0t, as a rule, take place of it elf, un
less th part is permitted rest and the irritation and cause remol'ed. 
)lanipulatiy(~ methods may he tried, and failing in this, antiseptic drain
i113 of the bursae ",.ill be found :mccessful. 

Torticollis.-'I'orticollis. or wry-neck, if; a condition of contraction of 
the sterno-ma~toid and trapezius muscles. Therearetwoform ,congenital 
and acquired . The cOII{!cllifal forl1l is produced by ll1alpo ition in utcro, 
orinjuryat hirth. 'l'he~e procluce ~pecific le;;ions in the celTical ycrtelmlC 
from the first to the filth, inclu;;iyc. The acquired form is produced by 
rheumatism, inflamed lymphatic glanclE:, proclucing contractions of the 
muscles, hysteria. and h~' traumatic le"ion8 of the first to the firth ce1'\ i
cal vertehrae. Thc.;:r lesioJ1s affect the exte1'lml dil'ision of the spinal 
~ccessory ncne, which if' the motor supply to tIle trapezius anc1 sterno
rna toid, or it afl'ect" filaments of the cCHieal plexus, which sometimes 
al:-:o ~mpply these 11m,clrs. In ca.;es where the lr~ion \ras the first cause, 
l'C!111rtion of 1he le~ion will accompli"h a cure. In old ca<;e", con,ge:-tion 
and chronic inflammation t"ke place 'rithin the llln~cle;; . Thi" i" a('
companied h~' the fo rmation of fibrous tj""ue, wh ich displace" the 
~triated fibre.; and impairs the integrit~· of the muscles, and subeqnent 
contraction prnduc('..; permanent shortening, 1'0 that a cure may not be 
accompli~hc(1 h~' the correction of the lesion. .\11 ea;;e,; may he 
m;lrk('(II~' lWll( f](e<1 hy treatment. Casl''; ha\' e lleen cured hy os
teopathic tfL'i1t11lelit at'iel' section 01 the 111u,;clr and resection oj' the 
nerl'e h:1(1 failed. TIl(' Irralml'llf consi~t;; of rorrect.ing the neck lesions 
an(1 imprO\'jn!! tIll' ~eneral health. 

Tenotomy.-Tl'notom~· con,jst" in the c1iyi:-:ion Of:1 ten(10n. or mu"cle, 
tIl<' (ontrncilon or whi('h pro(hw,' __ ,ldormity. TIro llIetho(1, art' in ""<'. 
the ol)('n. amI rlo,,{'I1. TIll' t'lo~c(llllC'tho(l I,. prdC'Tre(l. <;in('(' it ('li1ll\ll:1t(',; 
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thc dangcr of sepsis, The tendo _\'chilli' is frequently tcnotomi7C'l1 for 
COlTet'tlllg condiuon,.. of club-foot. a::: equino-yaruto. Thi" operation is 
he~t pcrformed by haying the patient lie upon hi" back, indinel1 to
wMIl" the aifected ~ide. The p,ut IS rendered thoroughly a:--eptic. Thc 
in-.trull1ent:-; ll~ed are a blnnt and ~harp-pointed ten')tome. _\ knife is 
IJH.~rtetl tlat" i,.;e along the ,'nterior bonler of the te>llllon until the point 
of the> knife may l)e felt on the oppo~ite sille of the leg jut-t hene<lth 
the ·kin. Carc ~houlJ be> takC'n Ill)t to ~plit the tendon. ~\.ftl'r thi" in
('i..;ion i., made, a blunt-pointed tenotome is introduced, ~\. ftcr intro
dlldlOn, thc ~barp e(lge 01 the tenotome is tUrJ1C'd 1mn1l'd thc tcmlon 
ancl brought again:,.t it and hclel in that po"ition firmly, "ohile the 1endon 
is thorough Iy stretched hy flexing the foot, '1'he tendon will bnap ill 
hlo. The operation is c1cme one "nd a half inches ahoyc the in"ert:on 
of the tendo .\chillis into the tubero:,ity of the os calci-.. Thc tihiali~ 
antieu,.; i,; tenotomized one and one-half inches aboye ib in~crtion for 
('onditionto of talipe" '"<11'11:'. The pCrOnelli:> longus and hreyi,., may bc 
tenotomized one and one-half inches aboye the external malleolus. The 
tihialis po"ticu, is diyi(kd OIle and a half inches aboye the anterior an
nular li~amc-nt. Fa,;ciotomy of the plantar fascia is sometimc' per
fOl'med hy pai.'sing the knife flaL\\'ise hctween the skin and fa~cia and 
(,l1t ting imY<w1, diyidin,!r 1 he 1'n. ria or the structures \rhieh are produc
ing the ahnormal arching of the foot. Sometimes imteacl of tenotomy, 
ten,lon le>n,!rtl1cnin~ i,., performed. Thi;; i~ a pla~tic operation done hy 
C:l'littin,!r tlll' tendo'!1 and .;litling the t,yO portions a di,.tance apart. The 
operation of tendon lcn~thenil1g is a]»o sometimcs necessary where 
scctiont' of the tendon" h,1I"e lJeen lost heeause of injury. In ca,:;e of in
jur~o, it ma~o :ometime>,.. he> ncce~",al'Y to attach the ruptured tendon to 
adjacent mu"cle~ or te11(lo11<; in order to not entirely lo;:e the u"'e of 
the muscle. For more c.\hnu-.ti,"e dc"criptiollos of the-.e operative pro
('eJure,.:;, an opcratiye ,.,nr,!rcry ::,houlcl be consulted. 

Syndactylism, or Web Finger, is a congenital condition and j~ re-
11e\'('(l h~o opcration. I. 0111e such operation as Diday'c; should he clone in 
diyiding the finger.,.. 

Polydactylism i· a eonr1ition of supen1Umerar~o digit". The extra 
finger ... hould he amputated while the child i,.. young, to pre"ent de
formity. 

Trigger-finger j;: a condition in which one or more of the fin!!ers are 
l.eld in a fie>:s:ecl conilition, hnt when forcihh' e'\:tendec1 they "'ill open 
,,-ith a "nap. a;: in opcning a knife. The ]H~n<1 ma~o he rea'elily clo..;ed. 
It i,; ... ai 1 to he prolluced h~o contraction of the tran ... yer,.e lif!amcnt of 
the pnlm. It TIH1~' he proclucc<1 h~o eartii;",genou:, tumors, or ganglia. , orne 
m;1intain it io rIlle> 10 cnlnr~cment or an inflamed C011rlition of tl1(' flexor 
tenUOh,.. 

Mallet-finger i~ a COJ1(litio11 { 11e> to the rupture of the e'\:te11"or ten-
11(1n, when It !Or'lF the> pChterior ligament of the phalnngpal ,lrticula
tion. _\ ~ill1;br crJlldition :::- found in bn"c-hall playcr~. and i ~ nne to a 
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dislocation backward of the fir t phalanx. The condition m3y be cured 
by reducing the dislocation which often exists and putting the finger 
in a splint. 

Club-hand is a deformity of the hand due to absence of one of the 
carpal bones. 

Genu Valgum, or Knock-knee, is an abnormal growth of the inncr 
condyle of the femur. This condition is brought about by an interfer
cnce in the nutrition to the outer condyle and outer part of the hone. 
, pinal lesions interfere ,yith the nerve upply to that part of the honc, 
or interference with the blood supply may also cause the deformity, or 
it may be brought ahout by a general co.,....:lition of malnutrition. The 
improvement of the general nutrition of the body and the correction 
of 10calle~ions will be attended by the correction or the deformity, pro
viding this treatment is commenced reasonably early. Where this fails, 
\rhich may happen in long standing cases, an osteoplastic operation, 
such as removing a wedge-shaped piece of bone from the internal con
dyle, will be found to give relief. 

Genu Varum, or Bow-legs, may be an inherited condition, or it may 
be brought about hy encouraging the child to tand before the bones of 

FIG. 112. 

Genu Varum. 

the legs have properly ossified. Ii may 
occur in rickety children, or conditions 
of malnutrition. Rony lesions likely ac
count for ome cases. Thes\.) bon)' 
lesions either act directly upon the 
nerve and blood upply, or bring about 
a contraction of the l1lU cles, which in
terrere" ,rith the nutrition to thc inner 
sidr 0 E the bones of the upper and lower 
leg. The external condyle often grows 
too long, or there may be bowing of 
the femur an<1 tibia. Improvement in 
the general health often markedly bene
fits the condition. The correction of 
any bony le::,ions, reduction of (1i"loca
tions, or impron'l1H'nt of the grneral 
health. will be attended by lessening of 
th e deformity. 

Club·foot i<; a condition wllt'l"e the hones of the tnr,..us n~~ume an 
abnormal relation with the hones of the leg. It is accompanierl h~' con
trndion;,; of the ligament::;, fa:-cia, anr1ll1u"ele.:; of the loot and l{' ~. to
w,ther with (li~tortion and twi"ting of the bones of the tarsus. It may 
he congenital, or acquired . 

. \. Congenital Club·foot may he proc1ll('c(l 11)' one of the following 
{'olltlitioll,.;: 1. Spa"tJc contraction~ of the muscle.::. due to 1e-:ion" af
felting tht' lwrn' cc·nterl' g-oycrning the foot. .? ~ralpo~ition in lltr]"o. 
;1 \lternti0Jl of the tarsal bones, due to interference in the hlond sup
ply. 
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B. '1'he acquired form is produced uy the following condition:;: L 
infantile paralysis-nearly all of the cases of acquired talipes, or dllll

foot, are produced by infantile pm-a Iysis_ 2. Injury. 3. Spinal le::,ions 
which bring about weak ligaments, disease, and fascial contraction. 

Varieties,- The yarirtie of club-foot are: 

1. Talipes varns. 
2. Talipes eqUlDns_ 

i Talipes valgus. 
i), TaJipe cavus. 

3. Talipes calcaneu~. 

Combinations of these may occur in the form of : 

1. Talipes equino-varns. 3. Talipes caJcaneo-valp-no. 
2. Talipes equino -valgus. 

FIG. 113. Talipes Varus is the most eOJnmon form 
of clnlJ-100t. In this condition the tilJialis 
po~ticu:s and anticu:s muscles, together with 
the tendo Achillis, are found contracted, 
while the peronei muscles are correspond
ingl)· relaxed. The foot is twi"ted ,,0 that 
in walking the outer border of the foot first 
comes in contact with the floor. The sole 
of the foot looks, in mild CHses, downward 
and immrd, lmt in pronounced cases the 
fool may be turned so that the sole looks 
directly upwarc1, ,,-hile the back 01 the foot 
is directed clownward. II the cond'itioll; 
per",i::,ts, the abnormal po ition of the foot 
a (frets the blood supply to the bones, and 
pre-.;sure upon the bones in an ahnormal 
po.::ition results in their irregular deyelop- Acq uired Talipes Varus. 

ment, 0 that they become deformed . The ligaments become con
tracted, and these often form the chief ohstacle to reduction, even if 

FIG.IH. 

Congenital T alipes Varus. 

the muscles could 1e readi ly relaxed. In 
the congenital variety, the deformity is 
reac1ily reduced. If allowed to persist, it 
will result in extreme deformity. Talipes 
varus pel' se is not common, but is very com
mon "hen associated with equinus, so that 
equino-varus is the common condition. The 
acquired equino-varus is nearly always the 
result of infantile paralysis, and that 
amount of recovery can be expected com
mensurate with the recovery of the part of 
the spinal cord affected. The withdrawal of 
the nerYe supply and the interference in the 
blood supply prevent the proper develop
ment of the foot. 
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Talipes Equinus i,.. rare, an(l :" either (lue to p:lraly,.i~ of thl' t'sten~()f 
ten(lon..; or to a '"'pa..;m of tIlt' lllu"ele" forming the tendo ~\ c:hllli~. The 
ht'pl i,. dra\\"l1 up, \rhile the foot i,. estemll"tl. 

FIG. 113. F rG 116. 

Talipes Equiu us. Talipes Equino-calcaneus. 

Talipes Calcaneus may 1)e congenital, or acquired. ' Yhen eOllgl'nital, 
it j,.. due to contraction of the ('xten,.Ol" tl'lHlon,.;, and when at"<juirl'(lll is 
due to infantile paraly"i" of the calf 1l\\I~dt'~. In thi" t'OlHlitioll I hv foot 
is abnormally flnxed upon the leg and till' patient walk,; upon tIll' hcel. 

Talipes Valgus, or tlat-fool, IIIH}" 

he dUl' to 'oeH'nll ('nlHlitioll~: 1. 
' Ycakl'ning and yielding of till' li:::-
amenb of the hott0111 of tIll' tar-lI'. 
'2. ~u [lporting- hl'a 'Y \\l'igh l" fill' 
}'CHIll' Il'llgth 01' tim('. :l. Hlq'lIl1lH
ti,..m ,111<1 gonorrhl'a l alJ"vd 1111" or 
t ht' ligament,.., togl'llwl" with 
"]lrnin~ aIHl rachiti(" t"()]1<litilln~. I. 
Pnl'nl,\,,.i~ of the tibinli,. nntil"u~ alld 
po-tit"u~ Illu,.l'le,... .). Ibdh ~ t 

FIG.l1 i . 

VI 
~ 

l 

""'--- ~ -_ ............. );.', 
Talipes Yalgus 

Pott'~ I"ral'1l1)"('. '1'h(' areh of thp foot -illk~ (10\1"11 an(1 1~ 10-1. in tll(' 
:H'f]nin.d rnl"lll, tIlt, patient i ... hadl.'" nippl(·(l and 1 he fllot i- IOllgl'!" alld 
brn:lIh'I' than 11 o 1"1 11 a II,\". TIll' n,.lm!!aln- .\Ilil -:eaplwid ],(111e- fOl'11l 11I'n
j('l'tlnlb on till' inlll r ,.i(ll' (If thl font. 

Talipes Cavus or Equino-calcaneus j_ n (OlHlitinn nf 1I111101"'Il,tl ill
('n.I"1 01 thl an It nl Ihl' fOI t illl.l i- pro,lu('('d in ~1l1111' ('a-('- hy ('.lllll'al
iion,.; nf tIll' plnntnl' fn~l·i;l. \\'hill' in nlh(,)' (';1-(', IJY -pa-tip (·(11l111Iion ... ,)f 
t hI' IH'rolll'al I\IU-l'\r~, 

Trentment.-\r.l\ipul.1tion, h ,!!1I1l ulI"h, \\ III (,lIr(' a III!',!!!' numh r 
of th .1-('- <)f dull-foot In ('nn~"nitnl ('lull-fool. til(' tr('ntm Ilt "oul«1 
b ill,tirutptl 111111\('lh:1ll h .Ifh r l)irt h. "h. t \ l r tli~IOl at iOIl i.., fl)uIII 
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shl)Uld be re<luced. 'rhis is important. The blood and nerve supply 
to the lVeak muscles should be eneouraged. 1£ the condition is due to a 
spasm of certain muscles, this spasm can be relieved by removing the 
spinallesion:s irrita ting certain nerve roots causing such spasm. If the 
condition has persisted for a long time, and the spasm of the muscles 
can not be relieved, tenotomy of these muscles may be done with ad
vantage. ),pplying u. plaster ca:;t, with or without tenotomy, in all 
cases, and holding the foot in normal po:;ition, is bad practice. Where the 
deformity persists in spite of manipulation, a plaster cast may be applied, 
or the foot may be held in normal position 1y means of some apparatus 
which can be adjusted as rerr uiretl and can be removed for the purpo:;e 
of treatment. Strips of adhesive plaster, passed across the sole 0: the 
foot and carried up along the side of the leg, will suffice to hold the 
foot in normal position in some cases of talipes varus. These may be 
removed at the time of treatment. i\Iany cases may be cured without 
application of any deformity appa- FIG. 118. FIG. 119. 
ratus. In old cases, where the pa
tient has walked on the foot and 
it is believed that the bones are 
malformed, the prognosis should 
be guarded. 'rhe case may be im
proved, but may not be cured. 
Operative treatment is likely nec
essary. Where tenotomy will net 
correct the deformity, the fascia 
and ligaments should be divided 0 

as to permit the foot to be returned 
to its normal position. \Vhere the Imprint of a nor- Im print of the 

fOGt can not he returned to it nor- mal foot. foot in pes planus. 

mal position after subcutaneous division of tendons and fas
cia, tarsotomy may be performed with advantage. This oper
ation, if properly done, offers hope of fair recovery of the 
deformity. Even in old cases, after several unsuccessful opera
tions, manipulative treatment will be found of great benefit. It 
must not be expected that the deformed bones can be cured by manip
uhtive methods, lJut further deformity can be prevented by proper 
treatment. In talipes cavus. the subcutaneolls division of the plantar 
fascia may give relief. In fiat-foot, or pes planus, the fitting into the 
sole of the 3hoe of a ::;teel :::pring which \\'ill assist in raising the arch of 
the foot, will be found of advantage. In equino-varus, tenotomy of the 
tendo .\'chillis, together with both tibial muscles, should be done, while 
in talipes equinu , tenotomy of the tendo Achillis will be sufficient. 

Hallux Valgus, or Varus, is a partial dislocation of the great toe out
ward, or inward. It most often occurs in old men. The cause is from 
,,-earing narrow shoes, or wearing a shoe which presses against the 
end of the toe ancl weakens the inner metatarso-phalangeal ligament. 
The bone is usually displaced inward, and because of pressure upon the 
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head of the first metatarsal bone, bursitis follows. This bunion is fre
quently an extremely painful condition. It may be successfully treated 
by rednction of the dislocation. It may be necessary to hold the dislo~ 
cated toe ill position by means of :m apparatus for straightening the 

toe. Continued reduction and manipulation, to-
Frg. 120. gether with properly fitting hoes, will cure the ail

Hallux valgus, with 
the formation of a 
bunion. 

ment, unless in very old people. 

Hammer-toe is a condition of contraction of the 
plantar fihres of the lateral lIgaments. A bunion 
forms on top of the toe. Probably amputation of 
the toe is the best treatment. 

Metatarsalgia (Morton's Disease) .-This disease 
is a partial dislocation of one or more of the meta
tarsal bones, implicating certain neTYe fibres, which 
cause intense pain. The disease may be diagnosed 
by grasping the foot and compressing it transverse
ly. This occa ions great pain. The disease may be 
as:::ociated with flat-foot, and is produced by "caring 
a shoe that is too narrow. The pain is on the outer 
and inner side of thc little, or fourth toe, or about 
the neck of the fourth metatarsal bone. Manipula
tion for reduction of the subluxation and a properly 
fitting shoe will giye relief. 

Coxa Vara is a disease in which there is abnormal 
bending of thc neck of the femur, usually laterally. 

It IS said to occur most frequently between twelve and 
twenty years of age. Likely the di ease is rachitic. '1.'he 
disease is frequently diagnosed as di location. The neck of the 
femur giyes way and the trochant,er ascends aboye N elaton's line. 
The condition is frequently greatly il1lproyed by treatment, indicating 
thj,t it is due to an interference in the nutrition of the neck of the 
femur. It mny hc hrought about, more or let>s, by partial dislocation, or 
the existence of certain spinal lc~ions. It may require the assistance 
of thc x-rays to (1('(crmille the condition. 

Flail-Joints.- Ahnormal looseness of joints follo\ring infantile par
alysis, or prolongc(l pressure upon a nene to the joint, is called ftail
joint. The condition is mOl't common in the hip, knee, and ankle. 
When the condition is pror1ucec1 by dislocations, or spinal lesion 1 the 
dislocation should he reduced and the spinal lesions corrected, together 
with encouraging the blood supply and increasing the tonicity of the 
ligaments fmd muscles. Whcre cases have persisted for years, there is 
not much hope of recovery. 


