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Proenos1n :- The prot:moa1r., of thin ct:J.aea.stl is san.ew11at indet'ini te • 
As to the immediate 11:fo of tho pat1ont you can oay tlplt the ti1san::w i~ sl0\"1 

· but 'J)r_ogressive nnG. · th\'Y' may go on :from 2 to 15 yearH ...:.01· more• There may be 
. incre~l.sing rogidity ru.1d defonnity with more or leBB treraor. There may be . 
much rogid.i ty and but 11 ttle tremor or nonsiderable tremo1· nnd little regid-
1 ty Ui1till late• At tines there is monoplcgia, heniplegia perhaps debility. 
They finally d.ia of toxic oxnustion or · Geno intercurrent infection ·. 

Diagnosis:- It is nnt al\"!m's hnrd to illak;3 al t11ough not alrrays oamr 
Differentiate - 1st. Multiple sclerosis• Hero you ha-1e the j_ntentional 

tremor, upon active 1;iotion, vrhile in pn.ralyois agi tans it is present during l"l')S 
or du:ring voluntary i110tion. In r1ul tiplc sclerosis tho kn00 reflex io oxagor-
atod 2~~.ancl nyotugr11us.Lavitl s:peeQh increasing irritability &"'ld r ,3d.uction 
of the mental ca}.H:tCi ty of the 11atient 

2:-id. Po:-Jt l1omi:ple::i i> troillOl .. rr1u 0t sc:,mctimcs be considorod in the differ 
entintion. · 

At tim.cs thr0rni)osi3 leaves behind a hmniplogiu :.md it may be ;=;o :iJ::lJJ!'-­
obed unt;ill :tou can't notioo it in ti10 movel!Hmts ox a;ute nnd then Uir." hemi­
:plagic tremor reaults. On co.reful examination reeidity,exagero.ted re·:t'lex'9s on 
one side and evid.encer~ of o:rganic lesion. 

3rd. Senile tremor. Hore you talrn into consideration the :.lr;o at of' the 
patient, the stuppine weuic :posture, tremor of the head nnd !1001\. which i~: a rn.1~e 
place for the tremor to occu: .. in par:1lysis agi tans . Other eviclancos of eenili; 
rt; 4th. Ge"noral paresis. It is much more liable to co cur earlier i n life 
al tho11g:1 it !£HlV. 'ocnur late in life though not u:::1uallY. The1"e may be tl10 ma:-:ik 
lj.ke expression on the face like in paralyi::is agi tan (;;. There may b0 a tre1no1• 
but ifl f asto.r and. f'iner. The lawe reflexes are axugerate(t, ab cilishod er uneq­
ual. The axagerfited. ollaract.•)r of tye mental concepts in oontra<listinction 
to the clear mind in p:n·alyr;ic; agi tans . 

r::arlj in the d:t:::ease the diff'erentiation may bEl hard to mak0 but 
later ontTu.t'ft'iUtl:illeotr.. '!mte easy to malrn. (inoe1,t, 11 on it becomos 11

) 

5th.Tll"'Y neck. It will be only nec0seary to cons ider this .tortio coll­
is o:r r.3tro collis occm'"j.ng in p :ralyrdv ag:l tunB. Host of tl1ese patients rrill 
givG a ri:1eumatic 11tsto1~r. 

~reatment :- It in dir·octed. to r e nc:le1·ine th'J P•;ltient co.:;1fortable, 
heed 11im well, give hi:.::.! rest in bed,plenty slec::p,sto:p the motor agitation. 
The bost results are obtained by putting the :patient to b a cl. I n tl1e mj_lder 
cases you can l e t them out in t he afternoon,into tl1e f r·e sh ail'. There must 
be pe:rfect :freeclor.1 ±"rom \1orr~,;-, care and anxiety. You oan ord·'3r :)utlrn ~1hil.:;h 
ar·e wa1'111 but not to war n . Th0 w JJ'.'l.n bnth::.; will produce a r -:llllxinz influencG 
on t he ri.::;id museles ,o.nd a rwotr1ing i nfJ.uece upon the :patient. Mnssae0 prev­
ents to n con.sicl0rabJ.e oxtont tb0 contracturos, tromo.r, regidi ty a.n<.l :pains in 
the un1sclen; it nlno improver..; tll::; neut1·i tio11 of the mun cl es. Apply the ·i,!asst:tg 

. . ~· 

every day 01 ... CYOI'Y oth er dny. Use gal.vanic 0lec~t1·ini ty to aleviate tl10 pa.i­
ns; use a cu1,rent of 5 - l5 rniLtitt11pers for 10 -15 ni:n.u.itr; a dey. When there 
is t1uoh tre:mor ,•"3XCi t enwnt, etc. giv0 r,yocine hycl:-.:ornnte l/lGO gr. o:r .v- ou can 
e;ive h:r ooine hydrobromnt g i/;300 coi:1bined ·:ri th morpl1inr3 1/8 gr.• cotline rnay 
f;ive x·elie f. Sorn.e pa.tienta r s rJp ond to Nu a:1d. K hromate in 10 - ~O gr. doser:J. 
Vlif. l:eronnl, t:r iotrn.1 or r:mlpllonal m~:-i.y give r crnul t.3. Au n r-i timu.lant to the digeo­
ti on you can ~~j_y e; c3 t1·~/t~h11ine , dilute neiclttm ni tro nu:rinticum, quinine 1/2 -
2 ·g1•;:; . [':i veG very good :;:·e;::ul t i;; i n s ane c.mi:ir;)s. The a.1i:m1iated tin ctu1·e of vnle1~­
i nn * - 2 cl:::"'l:·1 s on~Je 0 1· tv1io,·: a dny may b e e;i~T et\., Tr or gr.;l semium nill lesr:iei~ 
the a r;i t~tion. Gland extx·actG 111Jve b0 .. :;n u r; 0c"!. :fott t his concl.i ti on but thei 1, 
a/c tton i ~; not 1.llli fOlTn enough to v1a:t r ent good. resul tr.. ~ r~xt. of }.)tu·at!iy :D,Oid. 
1 2 g~~, pituitary b ody Ext .. 20 - 30 grs. have be en tried;also tl:iyroid extra.ct 
~I t 11c ah ov0 t reat ment you c a n 1{oep t.he pat.iont :tn pretty fair condition 
treutinr~ the vurj.ous symptornn as they ar i :::e. 

MULTIPI1:G NEURITIS 

~his oondi ti on has also b ee n called poly neu1•i tis. 
Hoto:r or meter sensory or pnral~Ttic forn :- . 

This the fOI'in Of the cUoease -..vhiol1 is 1)rormnt in 909> of the c1ases of' 
multiJ>le neuriti.~. Then ca1ea th0 nens:oI""l form, sensm.y neuriti1J,'Whiol1 is ass-
otiated with ataxia and pa.ralysir;-; t i i t11out motor paralysif~. , . , 

. ~his discas'3 i:.3 :Jeon in a1.co11olics and espe ciallY in t:1oao Wl1 0 . hav~ ~ .. 
d.ia;)etis . There 13 a toxemia which causes the r·eaul tf:l • YOU hai!e a toxic n v U.:L- · 
i tis which ;resu.l ts in ataxia • . 

Beriberi:- It is a tro)1'1o~1 disoatle. It is not veri; :frequent here• 
It is endemis and in:reotive-1 i·. 

,: 
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Acute po:rnioj_ous va:r:tety, vici. iao+,or arid o·~nSOI'Y combirwd..-
Etiology ~- The etiolcgy of tlliD clinease is marked ar,l can· be .easil y 

recognised .. Alcoholimn ia at . th'3 bott01rr cf' 65 - 757'b of the cases. Dr~ Gre.-ves 

think:~~ the })el'ce:o.t i .s · 11j.t_~her t :i.1m1 t hE! one given 3 As the next· most f:requent 
cn.us:J d:plltheria · is giv011 out it pJ.. ... oduces it onl y t o o. limeted extent o Le d 
}):10m;horm.1s anc1 thG infections r.,s typ!1oid 1:iey produce it 6 Tts · type is assot­
iat ed. wi t h pnralyf3ir::.: ancl atrop ... 1Y... I t usu.ally o~cu1 .. s in earl y · life but . nny 
occur up t o 4[1 years of' age ~arcly later::J·t,han t his,,. Men are more of t en a f f oct 
tocl with ·~11e disease thnn women becauze · of the mo1·e freqi...ient exposures alt­
hough if wcmon and men are oqu?-lly oxposod, women get tho disease more often 
than m0n clu0 to the:t.~ g:reateT susceptibility of their n0rv ous :-.,yat em jJo 
thcGe l eeiorn:;" E1)iclemic infectiorw as c 0rebro spinal menj ngi tis ,play a causal 
::'Ol e.- Oth·3r 001tl"ibuting CflU38f:l :'l.re,eold,oxcesses Of any l~ind,starvation, 
119Ul'i tir:J, tbc, at "'"i.mes l e:prony, :cllcumatimn , diabetis 1:md even mo.l~U'ia has been 
blaned al t houc;ll D:c c.G:rnves doos not think that nialerin i s causat i ve o To f'roe 
drin1dng of toe predir:rposes to the (U.cease also drugs us ,ah..loral hycl:rut8, 

chloral ,Hg., t:rional ,etc.~ 
c.~.-!~1pton1s : - UsuaJ.ly there are certain prodromes of tho di.sense that wil 

1·1 il l loac't y ou t o 3u s:pect it . Nun1bner3r:i, t ingling , pni ns,light pains e speci all Y. 
in t ho logs and. feet , ?l1ere is mu~cular weekness and. the pati ent is a li tt­
le oonf'used. mentaly ~ Or the cliseasc may flure cut :.:.:uddf.lnly" The tendernes s 
arid. ether symptoms gradually incV.eease e A tem1)eruture of' 102°·- 102° may come 
on ancl it lnwc::; :fo:r· u fow days to a few weeks e The weel'J.1ef:! s also becomes mox 

i:1aI'ked.. The patj.ent gets :core sensatj.vo nncl many cf ther.:1 are tr1Jated for 
J.>heur.mtj.om ~ There is t onc1erness in the Ur!:i,J.eg e.nd. E:specit:tllY in ti1e for 
n1·rn,:fingers nn:J. 118.nd= Tller•i:; iH a n1irni)ness wl1icl1 go0s on to lJGin~ The st-in 
over tlle extJ:'Erlfli tte;:; e~.;pecial1Y bel<m the 1<11ees getr:.: red, sl1i::.1y > gl oss;,r and lo 

1 ooks eclomatuf;" Tll-3 weelmes;:; of the patient goer::: on untill he d.rops dovm 

a:::1d i o unable t o g et up again o:r otl1eri:rise help himself o He is pa:raJysedo 
Tl1e. rmtcrio:c tibialn and the ext!?nsor muscl es of tho f oro.i·m a1"e the firs t 
r\n\.l ~rn:r::;t t o suf'fo1· and this mny help xrou tn making your cliagnosis" Tlle pat­
i ·:m.t r;ucl.donly g0to w·:i:·j.ot ch,011, :fc.ot drop or should.er· drop and certainngroupe 
oz ! ..... use~ es arc affect~3Cl.o ?her.-~ c001M~ to 00 a certain selec~tive activity for 
\3or·trU.n neT\re1:1 Hhich ic; intcr·eoting ,. Ti:l.e t:t::'fected 1:1uscles : .t1·ophv " 1.rhe musc­
lG:J o:r the faco ar.d r.~ye !MlY be involved , the muscles (Wl1troled by the '1: ~ 5, 
C,fU;.d 7tl1 ner"es" Tlv~re develcpR H ne:uI·itis u hjcl1 in a ferr wee1rn c.lev ... .:lops 
L1to n })<:u·npl ·3~~ia nhcn you get root clro1') ,EXR,cs1')ecio.llY in ulcohoJ.ice or wri­
~;t dro:p i1·1 Pi) j)Oisoning., n; sorM:J casi::H:: on foot o:r hand clrops after the other 
i;1 o·~j10T on.ser.: all :four ext~er:'i ties paralyr;0 ro.piclly o Then eome:3 on ed.e1::1U 

'.l~1cl at1·op"l1y. As tb the I'Gflexec .• I'ie;ht at the be.t.:innin(; they [:U'e incTensec..l 
f'o:;~ 1 or '1 dayf:i probably ti1en they beCOJi10 demtnJ8hcd and are ftna11:,r lo:::Jt o 
F:;. .. orn: tl10 hy:pe rasthesin Jt goer.: Ol1 to u:aes t hesia, ~~lle anesthetic areas may bv 
:L:r1·egu.lo.rl;i ctis t1 .. ibutecl over th0 body ~ Tl1on they go on to iw:pe ·o.lgesj f3. At 
tlle· sm.m tL:.li:1 t ha te:mpe:r·o.ture and pa.inG seem to be decreased, however~ thiz'J 

;J:;.:·c oclcl1)m cntie1·1y ab senlt e '.:'he urticular· arn1. tendcn censeFJ are d.et1j_ninhed 

Ol' o·.ron l ost l:.tn(i often t i:1ey cant ste.ncl. ;-'.J.t ull o Then tlle reactions of degon-
0ration ccm0 on and they may be ptn,tj_nl or com1;leto o At tjJnes j.n addition to 
tllf; · oeuiar m:mrj. ti::~ there ts retinal hyperastheGia und often an optic neu:t.,_. 
j.tis ~ The involve::nont o:i."' the 1n.10mnogastI·ic nerve~ in t his di sease is raro 
but if it ir-:; involved. tl1er·o vrill be po.lpitation,asnse of sinl<'..ing,dys:p:ronoca, 
cli~turbanoo oJ:' reo:piration , etc .. In the fi:r·st day or t\10 the i:;phinctors are 
po.ral ysed., The ri1ante l dicturbanees \Yhicll nre :r.n."'Ernent at .f'lcrst may go on to 
cle l e1·j_u.tt1 or 8tupo:e o.ncl come hnve clilu ::dons · ancl. hall ucinations o After the 
paralysis have oocurd. vrhtch in alcoholics go on to quadraplegia there come 
on tJ.1c reaetions of de.;eneration E\s loss of exci tab:i.li ty to tlle faI·adic . 
current at f:lrr;t , later losr:3 o:t' rei:qJonse to the galvanic cur-rent as rrnll o 

Co~1t1~n.ctu:reg f'OlJ.ow e Ths. :feet become extended abd sti:f:f, tlle legs flexed and 
tl10 pnti0nt i::-i helpless _. 

Sensory- Sym1)"b/on1s :·-· The hYJ)eraothesia anestJ:iesio. and parezthesia are 
important, don: t forget th0r.1. As the disease })rogr•esses t'E!c.l t11e neu1~i tis 11.as 
g en on untj_ll it 1n·oduoes j_1mt;abili ty of gate and. i::>osture it is called 
neuritic :psudo to.bes (h:3 liftg his feet high, etc) ~ . 
. Vaso Motor a:nd Trophic Symptonw :....... · ~hese symptoms manifest t1lem1ae1v es 

in t 11e r eclne 13s, edema.> gloscy ape1·mrne of the extremi tj_eG and tll0I''3 may be 
pro:ruse r:;wca-t:s, 
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Mental Symptoms:- These arc ott~n called Ko~eakotf 's pcr,rchos1s. T 

The~· rarely reoove.r from thisit !here is a muttering at t:t.rst and a sen 
so Of prostration and torget:t'Ulness. An examination of the blood will 
not givo }IOU any infoi-motion; there ia an early leucoeytos:fs.· 
. Pathology:- The pafi\..,logy of this disease 1s det:f'inite.- It ir:J a 

disease of the peripheral narves,rarely going h1gll8r although it may 
pass into th~ ohord. Tho muao1lo spiral nnd tho anterior tibial nerves 
are the ones most o:rten and most severely affected• !hoy have an intO!" 
sti ti al neurt tis and this 1nflamat1on is assotiated with or :roll owed 
by degenerative changes.- There may be omal.l hemorrhages into the shea­
ths or the nerves tollowed by an exudate and an infiltration of leuc­
oeytes into the nerve sheaths• !hen there is muscular atrophy• 

If' tho neuritis goos on to oanplete degeneration it dets up a f'ibr­
osia,leaving a fibroaed nerve. 

DIAGNOOIS:-
Differentiate:- 1st. Dif:f\lae myelitis. 
2nd. A11ter:Lor polio myelitis. 
3rd;.· Loocmotor ataxia. 
4th.. Spinal meningi tie •. 
5th. Acute ascending paralysis of Lanctry. 

When Y()U find patellar reflex absent think of -
Looo motor ataxia 
lfultiple neuritis. -in man. 
Aoute anterior polio myelitis. - in children. 
Myelitis. 
Landry's progressive paralyaia : pernitioua multiple neuritis. 
Beriberi , it is a toxio neuritis .. 

11here the patellar reflex is present think of ? 
Po.reaia 
UuJ.tiple auleroaia 
Cpinal meningitis. 
Neurasthenia;. 
Cerebral lesion;, 

PROGUOSIS; .... 
If the disease is due tto alcohol they rarely get woll as they keep 

on drin1ang. They a.re predisposed t .o inte.rcurrent infections as tbc.­
p11eun10nia,etc. !f they cut out theee~.oohol for l - 2 years &-hey stand 
a chan..;e Of getting well permanently. 

TRIDATMENT:- Thia is not cti.f=t':LcUlt.· Keep the patient at ro~t 
'\?rap them up in hot water C<lilpressen., At times lea.d,watoz· a ... 1d laudht.m 
may give releit • Menthol linament may do ftOOd. Asperin 10 grs • 3 - 5 
times a day .. For the pain give mor~hia 1/4 gr. or oodine;.· Sanetimes 
:pryramidcm15 ... 10 grs;. UaloYlates are also indicated. Purge the pation 
tiont \vi th calomal and salines eve:rT onco in a while. After the aoute 
stage give strichnine and As•· Apply: early ·alootr1city .. aa ni the other 
nervous diseases. Keep up thd str1c.;m1ne for scme t:Une. Oine KI 5 - l 

, ~rs• a day• Feed him well and watch .. his hygiene and he will get well 
in 6 mo. ~o a.year. ·\· 

PL E fl S E P A y, U P 

ii\ = ~~ 1 'if 00" ='* 
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Tie wi.ci)i you success and yo~ p~trOnr-i~e again next year;. 
1,!!! CREATORS OD C:;OMPETI!CION 
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I. Liseases of the brein, Cutline of:­
I. Anatomical considerations. 

1. Gro ss. 
;:: . : 'inute. 

II. :2. l fcrrn8 tions. 
l. :·_yperrla.siEI .• 

:?. • f.nenc ephal i e. 
r.: . Agyria. 

~- . ;·; icrocephelia. 
r.:: . • : ,~i rco [;Y ri e, . 

6. Lncephal o c e l e . . 
III. Circulatc,ry d i sturbanc es. 

:I.. r'ner.:iia . 
la. J:.t i clogy . 
Zc.. . r r r t. i d t,na. tor.1y. 
3a . :·.c::;ults . 

2 . :i:.yperenia . 
11:!., ~a, ::·a. 

Con~: e s ti on . 
la., '.:'e .• , :::a., 

4. . ,·.d e·,1a . 
la. , ~cl. ., ~··a ., 

5 . i:e~orrl1a :::: es . 
l a. ?unctate. 

lb. ~:.tiOl '1 ,3Y,. 
Zl • .. orb id .;'.-.nc.t or::.:,.·. 
:;:1. ~·.e su l ts. 

!:'a. _.·assi ve Ee;· -. r.; rrr-1a~;es or apoplexy . 
l b • .Ltiolo::;y. 
2b. , -orb id P.natony . 
31::. ? e s'1lts . 

· 1c. l~''""edia te. 
2c . ,":';.eno t e . 

Za . 'i're.umat ic !;e:i.orrl}. a."·es . 
'1 b • .::: t i 0 1 (' .-:y ~-
~b . ~zort· id J.na tony. 
'.:b . Resu lts. 

,3. ·.1.nronbcisis ax1.cl e "bol is;.~ . 
la. }.tilc gy . 
26.. ;,;c rbid r.na to'-:.r. 

l t . 3itns of preference. 
~-a. (:esults. 

7. Infarcts. 
la. i:. t iolog:1 . 
2.s .• ,. orbid .tmatcmy . 

lb. :~oca tion • . 
2b . L-·o rJ~l s . 

le. l1ite . 
2c . l:ellcu. 
0c. nod. 

3a • .:·.csul ts. 
I~. Inf la nutions o r encephalitis. 

l. Acute 
la. .P.cu t e traur'1a tic. 
·2a. Simple acute focal. 
2a . i'.::ute helTLo rrhar;ic. 
t~e. }.cute s1xppurative. 

\ 
I 

\ 
\ . 
' 

' \. 
\ 

2. Chronic, interstitial encephalitis . 
~ . , ultiple scle rosis. 
4 . Chronic rneningeoaencephal itis, or Lementia paralytica. 

v. Infec tious granulomata. 
1. 'l.' . [ .• c. 

2 • .Syphilis. 
VI. Tumors. 

1. Gli.mcr,ia. 
2. ASarcorna . 
. 3 . Carcinoma. 
4~ . Cholesteatoma. 

V~I. Cysts. 
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E. Diseases of the Brain. 
I. Anato~ical considerations:-

In order that one understand the disee~ 
es which affect t h e l:rain and trle results which are to be expected a r.10re 
or less definite idea of t'-· e a nator.1y my.st be had. · The brain, ·· as you k:-iow, 
is divided into the c ereLe1lum and tr.e ce1-ebrum, either of \'11:..ich ha.s two 
hemispheres. I'he pons verolei and t h e medulla oblongata, the latter is 
continuous with the upper end of the spi·~l cord. 0f the coverings and 
the ventricels we have already spol<en. Sections throu::;h t he cerebrur11 
end the cerebellum r eveal to the na1.·c:;c:i eye, t wo colors, ~~rey and white, 
spol{ en c f 2.s ti-,e grey and ~vhi te matter of the train . 

i··~ icroscopically. ';,'he substance of tl1e n e r vou s SJsteD is ;n.?..de up 
of neurons and. neurologia, both of' wl-1ich are derived froM e~iblast, e r 
ectoderm., e.nC. ere tlJ.e2·e:·\.: re, more closely rel&tcd to t r,e epithelial struc· 
ures t h an to ti-;e connective tissue structures. The neurologia me,y be 1.ooL· 

Gd u1:on as thr::: supportin~3 su'Lstance of th0 brain, altr.cu.:;h e:pibla.stic 
i)'.1 origin, but it corresponnds in function and qhanges to t2 e oth er c:~;sxm 
cormecti ve organs IilBt in t~ ·.e bory. It is ncd e up of £. multi t uO.e of small 
cells, with round nucl1;i, in t:!e cytoplf.sr:i of w::ic~ e.re enur.1erbale sna ll 
fibrills, which in the e,d"...t l ts may or nay not ce connected ·pi th t l: e neuro­
l ogia cells. The neurologia. cells are divided into t no classes, the s p ide 
cells, having straight unbrc:mclled fibers, and t h e m 0 ssy cells c0nsi st in:; 
of r'leny branched fiberills. ;'he neurons are t llo pa1wnchyrnatous pert ··· f tl~ 

central n e; rvous system c.nd consis t cf g~x ~mL~;'SXCRXi!!D'.K:;.dxR~l1t!i'.m:qa:o~EES: 
~zxzganglion cells and certain p r ocesses . Tl·.e ca.nglion cells are f o·:.md in 
the grey matter of the Lrain; in tl1e great bas<J.l ganc;lia: in the s o.nGlia 
connected with the s p inal nerves : in t~e sj~pathetic ganglia and i~ certa· 
gsnglia of .the organs of specia1 sense.~~ey vary in si ze from 4 microns 
to 135 microns t t~ c lonzeat p r obatly Lein~ in the Motor aress of t~e spin ~ 

cord. The shr .. '"·e va ri es C:.ei'e~1o;i.ng u;,::ion the way inwnich the processes come 
off . If t~ere is only one ~roce ss = unipola r; if t wo p ro cesses = bi-
::o 1ar: is many processes = raul tipolar. ·.;est of the"' co~;e under t he latter 
srou;::. The g2.n.zlion c 81 1 processes., which are really but extensions of t '.-: ­
cytopl&srn, are divided into two .irouns, t he· clendri tes a.nd the axones 0 r 
a.xis cylii"!dors. '.Phe ci. G~1c1. ri tes cc~e off f ro:-11 cne p2 rt of the eel ls, ex-
tend a s hort distance and subui&ido di choloMously ( into two)into nu~er-
able little branches, upon 1;1hich :;;re s ::-iall :rr--:jections = Gemr.mles. F-ron 
a;r:otl'!e r pert of the c e ll co .. 1es tl;e axis c:?linderancl depending upo:'.1 t h e fu: 
ther tehavior of' t hese axon~ we subdivide t >·e cells into 2l P;roups : I. whe: 

t 

t"ha axis cylinder becorr,es a fitrile of t l".e nerve . II . Those Yi!"".ere t he axi 
cyli::Ci.er i::~fter 8Xtond:l.D ~~ a shortdf$to.nce brea!~ s up into nunl. ers of li ttl 1 

fi'b\i'ill ae . 'l'l:.ese 2'.Xis cylL·;deI'S af ter preceedi~-1e; for e. short distance ar' ( 
encased in myelin or the ;,7hi te substance of Schvrann, which serves e.s n. 

rrotection f or tl1er:. They a r e classified i nto associa.ti0n fibers = which 
run to tl1e different parts of tLe; sa:;e temispl:ere: Co:.iissurs.l Fibers = nh :... 
run ac ross to t :-, E; o~)pos ite i : e1ri is~'1here; s.nd the Pro jection Filers= which 1: 

coMe parts ~ f n e r ves. 
'l'he g&n;lion cell h as no eel 1 Vio ·~t ra.:'le, but is m.e.de up of a· reticu­

lur.i of 0:rt c·~:il.s. sr.-., v;i(ich tal~es ;!lore cf t:'.e alhid sta inand in that cyto­
plasrn a.re numercua substanc· s -.-:.t1 ich te.J-e t >.e tasic stain or better t he 
stuin wi t~·1 sucl: sub 2 tances as toluidoin blue er me t hyl in blue. ':',_ ese slil.b s­
te.nces are trigoid bodies r nc1 dependin.s upon the ir a rranr;ef'1en t, cells are 
varicusly clcssifi ed. A!1 important t l"'. ing to re::1e:nber, however, is tha t t~ > 

trigoid sutstences are absent from the pert of t :-e cells from V;hich the 
axone is ~iven off. The nuclei of tr:e different ganglion cells beh.'3ve 
some1•.rhat differently ri roducin[; another basis of classificetion:- in the or 
to~ it ra.Jres a ta.sic stain, in a.nother the nucleus probably ta.lzes the 
a cid stain, or t he nucleolu8 is deerly stRi;:ed. .'.".any of these eel ls, esp 
iall as one gets alone in years, contain a y~llowish croFm pigment, whose 
imnortance is un~<novm. Remembe r tha.t a neuron, t~"en, is made up of a 
ce~trelganglion cell or cel l body and the processes, the dendrites and ax: 
cJ:linder, and t Lis coi.1.Sti tutes the unite of e·,e centra. l. nervous s:jrstem. 

Th0 white substance of t he central nervous systemis nu~de up of surport 
ing neurolofiia with the axones surrounded 1.y myelin: ~1ile the grey matter 
is made up of ganglion ·cells and their precesses, all held together by 

ncurolo;~ie.. Jn the cerebral cortex "e may recognize four layers: an ou t/,,e 
r!!.OSt one on tr.e surface which is the molecular layer and is made Up Of net< 
logia and t he dendri tic processes derived frol"i'l the genglion cells of the 
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su'!..je.cnet layer (2). t1·.e layer of small pyrernidal cells. (:<.). 'i'hc lr.Jer o ! 
13,r ge pyranids l cells (4) and the dee:pest of el l is· a l ayer of Ul.rresi.1lPr 
shaped cells t he polymorphous cells and a· ·d it is fro11 t l1e cells of tniE 
~.ey0rth['_ t "'.lest o~ t'he r.i:~ones, wr.ic:i i:,o to for-:i the nvrves, a.r_ '-''-' • 

Ceretelle r grey 1•t.0.ttcr: 
Tl1is ccnsists of three la~'ers, (1). /. moleci.. 

l c r l aye r containins a fe·. s ~all cells on its outersi~e a~d so~e larse kE: 
t:as\et ce lls on its i 1··.ner side. (2). e thin lr:t:rer of Pur !rinje cells, U1ss c 
are ve r/ l o r r:e cells wi th ;:·any processes, the o ly ones in th e cerebellu:n 
Fhich g ive rise to a.xoncs go in~ t o tl1e nerv.oes. ( :: ). Gre.nule ~N:kxxxxlayer, 
coirn i stine; of any cells wliose nuclei taJ. e basic stai-ns. 

II. l·.alfornatio): s of the train:-

J;-:. en one te 1··es intc CCii.Sideretio:1 
l. Lyper:r;la.sia:-

':-hes8 are faril~' frer~ue:·1t esr.ecially 
th~ less er defree~. 

by so:-:e tt-· is is ce.-Lled hypcrtrop~y, a poor terr.1, 
l13re tl:::.e era.in l econ e.s r:J.ucl: l ar er tl1n.!1. norr-~al, tl-: e inc-cea.se, ho':;ev0r, 
t :eing cl.1-iefly in t he neurolc:;ia, ce;u.sin -: t~ e ~:-,i tc sus'ustance t o be in­
c·~'ec-sea, encrocc:-i i v; upon ano d.estroyi·1,-:; sof"1e of t he ~rey "'latter . ·:r.is L. 
usu&.l l ;;- ccn·-·en i t al , t'J.t it ··a./ t ·esin .in {£U:1; ~dul~ life. If it h3.S 
ste rted t'.6fore t"e ossi.ficr. tim1 of t~:e sutures ,n:R tre crainial bo'1esare 
like ly to ~e e r r ecd ~i de ~p~rt, as in con;enite l hydrcc~phalu~, Rivin~ t~f 
DDD eerance of a l f; r , e i:rn~::.d Y:i t!°i 8. small fece. If tl~e process hc:,s teg12n 
a.fter v·:e ossificct:i.0~1 of the of tl!e sutu1·es t here wi ll be erosior: of t lle 
ir.:1er ::ilate ancl thinnin.~· of t :-.e bones. Soonm:· or later the case ends in 
ce[.th, ·with symptons of .. _,chroini c conr.ression. 

2. Pnencephalia:-- Complete acsence of the brain is rare and im­
compa tat le \-:ii th life. It is usually associa. t ed with absence of the cran 
iu~ and with failure of closure of t~e spinal canal, this b e ing rep r esen­
ted by s. shallow groove dorm tt:e back with here e.nd there r emnail ts of 
muscle and tissue. .?artial a.gnes i8, is sometimes present = absence of 
parts of the brain as portions of the poles of t~e cercbru.~ which ~ore 
frequently affects t~e ante rior po le and is co~pat~b l c with life . 

3 . i 1 .. fgyria: -- This is the tern applied to total absence of sane 
of t he well recognized convolutions of the brain and is not infrecuent. 

4. :dcrocephlia:-- This is an abnormally small brain. It usuallv 
affects the cerebrum but may also include the other par ts. 'I'he cr8nium i · 
usually too small, the face relatively too large. J:,s a rul&, those tract : 
of the cord whose elements are derived from the cerebrum are also t oo sma~ 
The child may be horn alive but ordinarily lives only a sho rt tine . 

5 . !" :icr0gyria: -- C'ne soneti!!les s ees brains in which some of the 
convolutions are too small and poorly developed . 

6 . Encepl1alocele:-- . Tnis is the h erniation of the brain o r parts 
thereof tr: rnugh an abnormal opening in the skull. If it is compo sed of t l 
mencn g i e s alone it is called meningeocele: If however, the meninges an d · 
brain herni&te throu e h = meningeo-enoephal ocel e , especially where there i ~ 
much fliud present, if hovmvcr the amount of fluid be scant, we soMetines 
simpl y apply the terrri encep~alocele . Usuall~r the hernia ticn is thrcu 3h 
opening E> in the occipital bane and the ma s s hangs clown as a sack en the. 
back of the neck. However, in addition to this location it may be found 
at the root o f the nose or t:: t the base of the b~ain or along any of the 
sutures. If there is r.mch herniation it is imcompata.ble with life. 

"f ~ Porencephaly:--At times certain parts of the brain are congenitaJ 
ab.:ent leaving holes which fill up with fluid and these may be in the sub­
stance of the brain or they may reach the surface. If the latter, they 

. produce conical depressions into which the visceral pia dips and may com­
municate with the ventricles. The symptons depend upon the part affected. 
From these congenital conditions one must carefully distinguish acquired 
cysts due to hemorrhage, softening, etc., to which we can apply the 
name pseudoporencephalon. 
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3/H'/09. 
III. Circula.to:..7 disturbances : 

1. )nernio.. 
!a. Etiolo3y : - Decreases in ~~e blood vontent o~ the 

train is seen in zeneral ariemia.s an.d cachexias; in sudden shocl':: or in -

surgics.l sl1oc!;:: and at times in arterio- sclerosis of old a g e; sometimes 

occurs refle:~ly from the too re.pid empty.i n 3 of an over distendP'1 bladG.er 

or peritoneal cavi t~r; perhaps in the use of such d~gs as ergot : and an 

increase in the intercranial ')ressure due to an increase of fluid esuec-

iall~! in the vent:::-·icles, as a~ internal l:lydrocephalis. · 

2a. 1-..:crbid Anatomy :-- :1:lis anemia may l:e either~ o r 

chronic. In the ecute fem the brt?in subste.nce is pale e.nd the distinct­

ion between the gray and tl1e -,yhi te nat ter is not so clear sand no!.1.e of the 

minute r d dots of C !e cut ves sels a"):;;ec.r. 7·licroscopics.lly, one sees 

no c:t.a.n; e e12rnept the J:)a.rtial or almost co m,lete absence of blood. 

In the chropi~ forr-1, v1h.ere the anenia has lasted for a lon3 

time , tl1.e brain a~)pears to be drier &J1d smaller, the convolutions nay be 

swollen and narrower end t h e sulci deep e r. r ·icrosco::::>ically, in t~-iis 

condition 0:1c nay see so:me d e3enernt ion of the cortical cells, but this is 

usuall:' not :1ar~~ed. 

Za. !~esults: -- 3nch a condition n ay produce vertigo , drow­

siness, p e rha:'.)S irri to.bili t:1 , if more severe there r.1ay be cor:ia. , perhaps 

ringing 1 :1 the ears and spot s before t h e eye s. 
2. E~1percnia : --

la. _:.tiolo:_q :-- _',..certain amount of U1is is pl1ysiolo.gica.l, 

during nental acti vi t~1. L1creases of tl: e arterial blood are seem where the 

hearts action is e~~cessi ve fror:i a~1:.i cause. It occurs in cou·r_:;hing , voni t­

ing, wi t h sevo:..-·e emotion, deleriun, acute mani3., in acute inflamsations 

of the t r l'.in, a:1d. in neE.rl~1 all the .zener1:. l condition s and eisee.s es as 

rabies and t etanus. 
::?a. i:orb.Ld ~:U1.atony:--'i'he r.lembranes arc t ense a!.1.d their 

·vessels are stuffed ni th blood. The c erebral v 0ssels a. r e also f'illed 

ar:d show as fine red lines and cen be traced much farther than ordinary . 

Cn section, the punctum vasculosa are. more numerous s.nd distinct. 

t:icroscopicall~" :-- 1:1 addi t:on to the filled vessels one ma.y find 

capillary hemorrhe, :·;:cs into the p e ri va s cule.r spaces and in the more extrene 

deG;rees out for o. -ver~· short distance: intc the b r Gin su°t'stance . l~urther 

than this tl":.e picture \iill depend upon the accompanying process. 

:=:a . Such o.n overfilling of the vessels tends to produce ruptur 

= a~oplexy. Such an execs ~ of blood in the bro.in nay incrt?ase the size 

of the cerei:ir2.l vessels w!"lic::. pre ss on the nerve cente rs and produce 

headache . 
:::. Congestion:--

la. 2:tiology :--7he venous excess of blood i n the brain may 

be due to an;:{ i aterfercnce with tl:.e returi1 flow of blood, as in thronbosi s 

of the sinuses, in tricuspid insufficienc;1', or in pulmcnary diseases of 

an cbstructive ch.::.rcatcr . At times tumors. !Tl.ay :press upon the venous 

trur1l~ s and exudates mc.y also act also in t:ie same manner. 

::a. ;.-:orbid .P.na.tomy :-- In this connection it is important to 

renencer that the blocd co:1tent of the veins of the bx·ain after . death 

may not be a t .rue cri terio:i. of their condition durin3 life, since by 

g ravity much of tt .. i s b l ood me.y be ei tber draine e.;wa.y, so there n ill be 

le i.:13 than should show or if t he l1ead be lowered the blood may settle i~1to 

the veins, thus also 3ivin_s E. false i i'lpression . It iq the rule to find 

the veins of t11.e dsponden:. parts mo r e filled with blo ·_-:od than the an tcrio 

For this reason : at tLe autopsy , if the brain is to be exe.mined we do this 

first before the large vessels of the thorax are cut e.nd perni t a drei n ing 

away of the blood. '1'he co::.e;estion may be senero.l or for some local cause 

acting upon the veins of Gelen, . it may be confined to the ventricles . 

Grossly, the veins are full of blood, the bra.in appears too large 

and there is an excess of fluid in the ventricl s and in the interpial 

spaces. The increase of the venous blood may be so great as to p roduce a 

slightly bluish colo·r in the 1.hi te substance. 'I'here is no chare,cteristic 

microscopical picture. 
'.7:a. :1ef'1J.ts:-- If the congestion be inter.~~ a it may p roduce 

hea.de.che or even com'"., a.r. '.l if i t continue for ant consiJerable time,$ it 

willl almost surely produce edema of the b rain. 
4. Edema of the Brain: 

J 
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4. Edema of the Brain . 

l a. Etio l ogy: -·- A l o cal edema o ccl~:'::"S ':'..>-ut t umors and area s 
of softeni ng o r i t may b e g enera l in s evere a cute hyperema i , i n con gestion , 
in su ch d r opsical disea s es a s ch ron ic neph r i tis or f a ilure of comp 3nsa­
tion, a t times i n h ydrocephal us r-Then the fluid soak s through ti'l.e t i ssues, 
as it wer e; and in t he a lcoholoic wet b rain . 

2a . iiorbid .Ana t ony : -- .c._ s a rule, the p i a i s a l so edemat ous 
and an exc ess of flui d i s to be e xpec t 0d in t h e inte rpi a l s pac e s and i n 
t he ventricles . The 0 r oin ti ssue is f oo soft, juicy, undergoe s ear l y 
postmo r t em ch en6t:) S and r:;entle p res sure a l on{; t h e lihe of t he ve sse ls may 
expr ess a littl e flu i d . '.i'he coYi-..ro l uti ons a r e f latter end moi." t e r while 
mich r o s cop ica:ly t he pc r i vc:scular spaces c.re distended , the hsrvous ti s sues 
show vacuo l a t sd. spac e s er:d t he ge.r..:;,l ion ic c e lls no t infre~uen tly show 
abisopption o f :fluid , snellin:?; or t reu degenere.ti ve c!.:anc;es . 

Z·a. r:e ss '\1l. :t t s-:--
Co":" c:. i s not unusua l an d C:ee.th may r esult . 

5. !.e---c:orrha~:e s L;.to t~e cra i n : - i~e'!"'.orrl':e.ge in~o t h e bra in is 
d i v i d ed into 2 f o rr'.l s : (1 ) . :)1..1.:1tcta t e , ·:.'i:ere t~1e~r 2, :.."' 8 small and nur:ie r ous : ( ')) . ass ~ \re .,.i~ . .,, .·.e .... ,,e ~ ' <"''·•e : cv.c-,.e ~.1,a· ,, ~· 1 a1 1·r ~1·n -, e .. _, • ' " ..1. ) ~~ "- -V • · V.:... v' c,.;. ... - C-· .L -' C. · .. 1 '-4 0 \..... ~ Ci ~.L • 

l e .• Pu:;~tatc i::e ·orrl-:&,.,.es . T'nesc a::e :failrv con:~on . 
l b . Ltiol ggy : - J..j, c e rtE.n dogr ee of this occurs in 

n early eve r ca se of' seve;;'o h:rp o1"'eni a) a lso in infla!J'lationtions, either 
direc tly of tr1e b r a i n i tsel~ , or t :1ose exte::dl!1g i n from t~~e pia . They 
r.1ay oc cur i n certain diseases as snall :pox, :;9ernicloils oalari a , etc . Jmd 
a t times in concus.s i on one may f i nd a number of of ve r y S'r'\&ll hemorrhages _ 
i n s tead cf l~ rger 02es . 

· ~l~ . . orb::d ..:~'l'ltc::i:-:- Usue. :!..~y t11 8 t; .:·tJy ma.tter su ffers 
mo r e t l::an t LG -r;Lii:.e ~:.don cut ·,i:1::; ir..tc i t ~"'ne :fi nds nunter .s of l it t l e 
s oft r ed a 1·eD.S w!1ich c a.n Le rmshed e.nc..y b y D. gentle str ecm o f wat e r. 

~.: i croocop ical l:r <t:1ese he::iorr ho.,:es a::;:,:pear e.s little lines fo llowi~1.r.:.; 
along t<nd. lyi2: t; 1:i tl:: i n t!~e ::cri vc:.scul e.r l~'T'.'.ph sp.s.ces o r extendi r..g f o r e. 
shor t c. i s t E·nc e in t o t~~e br~ in subst&.n c e , t ht:.s dcst ro .:' L: ::-; a c e r t a in anou ... 'IJ. t 
of it . 3b , r:esults : - Ls a r u.18 t:·e h:c:-1orrl;.e,,:-es are no t ex-
t ens i ve en c u ?;h t o ::.:1~06-u-:;c~ c lini cal s,t'.ymptor:s . ..,, 

~a . Fc;,ssi ve : : 6:-:~o rrna::;cs :- In considering the lar-:;e hen­
orr~1&.ges of the ba1·i;i i t i s hel pful to subdivide then into' apop l ex~r o r the 
non- +r aunatic s;:-id i n t o t he.i t :::'al.rr.1c., t i c . -
~ J~popl e:{y or non·-·traune.ti c hemorr tu.;es of t he b r ain :- This i s a 

mo r e o:r l ess massi vc he· -orrh2.::;e into the brain subst2nce which has co~e 
about f r on t he ncn- t r aumr.ti c ruptur e of the vessels. 

In tI'..e e ti olo3;y ne mu st c onsider t l• e pred i s:po s i ng anc the i m­
medi ate or exci tin;s cau ses. · .. e nenve:r h Pve an a.?.o f::>Cb e?? oc curing fro"'l a 
no r l".'2 1 ~e ssel , t here mfanast have 1-.een so-- e condi tion a"tedating . By f'a r 
t h e mo s t fr cou ei'. t ts c: t herorna o r a.rte rio.- s c ler osis and t his from a ny ·cause. 
I npcrtant 11Gr e 2.,:;:·e t h e l i 7- t le mi li f<r:.r an euris~s a l ong t he c erebra l a rte r ­
i e s c:nd t i"!ei r t r anche s. '.l'hcn t oo , fatty de:gener e.,t i on ct' t he vessel -:::alls 
::ia;;,r prc;di spos8 t o he or r hage . :'Li s i s seen some tines in c e rta in po sions 
as in phospho r ous po s ioni ng a:1C:. s:na~·.e v eno:.'l . At ti:ne$i n the young-' acute 
infections ~a.y produce t he fatty degenerat i on and t hu s explai n the occasion 
al exampl es cf apople:cy i n jrouns childr en . C:-iven then t his wen}· en vondi­
tion of the vessel , the i mrnediu te c<: .. use i s SOPle nar:· ed , usually sudden 
increD.se in t he b l ood p r essure. Th i s may l:;.e due to viol on t c::~o t ions , 
a s 2.n ou t bur st of anger, perhr ps excessive me:1tal c;ff ort : exc essive phys i ­
cial a.c ti v i t y , but '.:. !:.e r~ost interesti~g of all a.r e t: .. wse f requent cases 
which occur during t he sleep . i:ere we c.rc not e.b l e t o s ay rihnt thG exci t ­
ing of the i n creased blood PI'essure ;t s , c u t it i s p r ot ebly due t o an ex­
c e s s iv e De!l.t a l e..c tivity as dre8.i7'.S er n ight nares, r1hich do not r ise t o 
t he conscious r:: i nd . 

:"1oru;.Ud anatomy : - .f,s to t!:;.e site of pref'erence -- t he 
most of V-:e c a s es o c cur a l on g U1e course of tl1e b r ancr_es of the middl e 
cerE-t r al e rte r y , e s pecially t !:.ose to t he corpus st r- i &t " "'1 e.nd the po t i c 
t halamus . IndeeeC'< tf' G 3rec.ter number occur in tl.!e. inte _:·1a l capsu le . Hext 
in orde r of freauency is the CE: r ebral cort ex , pons, cerebel lun, centrum 
ova le , mi ddle c ereb ella pedu::icle ' · crus c crebri e.nd t he medull a , named i n 
t h e order of t he ir frecuency of oc curence . ~~en t he area is sec t i oned 
the h e ·11orr hage may shou a.s or:e mass or s ee""1 to be made up by fu s i on of a 
r.UlJber of a rea s, t he l a tter, horrnv er, may be du e t o t he i r r egula r dis­
t r ibu t ion of t~e b l ood i n the bra in subst~nce . If t h e pati en t h a s died 

(

:luring the he:r::iorrl:a.,se, which i s v ery rar e , t he blood wi l l b e pfound s ti l l 
l u id. As a rul e , sev e r al h our s or even days elapse frcn the time of t he 
ilpt ure of the v esse l t o t he dea, t h of t he l)a tient aJ'.ld h ere . on e wi~l u sua.1-

see t he cen:tral pa r t to b e dist·inctly clot t ad , e 1 the r f~rm or J e l ly 
k The s i ze of' the hem~rrhage will var. v e ry much fro' the s ize of 

· ~e~n~ 0~ on A's finger u p to one which involves an d d e stroys w while lob e . 
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If t he hemo1 ... r hage has occured in the internal caps'-lle) the int0r vening 
tissue may be b r o1<::en through, and the bi.ooC be di sche rgsd i n to the ventri -, cle . 

In t he early cases 7 oj.croscopically the he;rorrhace sho7;s tha,t tl: e 
a feec t ed uart of the ~.rain will be enti~cJy degene~ated and for a vary­
in;_-; d ist .e.i1ce out :t1-z:t.~~ the :n·ain tissuez •: 'j_ll te i~i.fil trated r:i th b l ood 
E.nd s ho'ss dece:'1el"'ation in o...:ni;uis: ,ins de;.:i;rees. If tl:.0 :pe,tient '"lbeSrlot d:O..e pf t he he"·orr>a.ges D nu:nbe::."' of c.:.an,:;es at the site of the hemorr l1a.:-"e a r e 
poss~ble_. ~i'1:G clot e,cts as lccs.l irri te.nt, sot tin:; up a fibrous Eyper-})las ia, c y rI.'.ilC!\ a caust~le is for~1ed., enclosiyi:.· tlio he or-... "1"r::C'e -..;;,+-., i·n ~ 

-- .. \ ... .L .L ...,., ::> " '1AJ,,;. \,/- ~ t l-.i s capsule tl-:.8 clot shrin'.:s> :.he more fluid p.s.1"'t j_s absorbed and in 
fa.vora.1:1 e co::.c~ it ~cco:;~es C011!)~.Gte1y or,<=aniz.ed, lea.ving only pie;:nent ed 
scar tissue . In otner c~ses after the inaapsulation, the blood may become broJcen do~·m , c..nd more f l uic: 2J1C. rer;iain 2.s a cyst, the contents of whi ch 

n•ay s::i o1.1 t h e b lood pi gm en t or thi s la t ter r;;ay ,~o de210 sited in the capsule 
lea v i::.s t!:.e f l uic clcc.r o r only sl ie;l1tl~~ ti1Y~ed. J.no·~}1er possi bility , 
which is an u:'lfortunat e outc o'!e, ..i.s t!!e Sl'.oseq_uent [;;,(•:ton of p;/o-;enic 
organi s ms r,i vi:tlt; r-.:.. fa to a cerebral abscess. 

; s to t:1e i !'l,::.edi2.te result;:· -·- G.sa th freouen tly occur s, but usuall ~ not ·:ne.sr l ~ t o ~>1 hour s after the ru1:iture. In a~ddi to:i. to this vo,rying 
degr ees of parc l y si s , usuell~ Lemiplegi c on the side 9ppo s i t e to the appo­
ple~~~· , r,1 a:r be foui.1c1. '.i'l1e focc.l s~';nptons £.nd tho clinical nanifestations 
i·:il l var } ui t h tr1e s i te and 6.epend upon the area destro~1ed. It is cy thes ~ 
t h atwe attempt cl L 1ical ly to locate the her:iorrhage " 

As t o t!10 rOT'.1.0tG e:'.:'fects-·-·--· t!:e he~norrha.::;c is followed by a d.e:;cr 
e ,...~+i·on or " '"r.il 1 er1·aY1 .,,,o . ..,-. th~ ,\.tJ..f:.!,,!.•//./·-'A/ -,~·,...es o""' t"·e "'Xone~ ""n1·c1

• 
- a v .. c:..~. .1,.,(,.___ ~ - ~ ._ .J..,.::, ... t; t··l,.r"'/..J/ ;url :--'!!., . ~ -'-..l...!..1 I.. .l l- o. \. - v , r: - J.-are i n terfered with, As reco very occurs a -;r&dual return of the function , 

a t l e e.s t to a fai-r do3rce, '.'!ill be noted ~.n favorc.tle ca,ses. 7nis i6' due 
to r o3cnerc:.t icn of the axo~1es r1h6r~; their 5e.r~31ionic cells have not been 
<iestroy ed. 

:? a . ?re.u!'1atie; Eemorrha:;es of tho i:rain: - -· 
lb. :Stj_ology: ·-·- ;:ere there has been a def~ni te injur~' 

to t he head , a s a. blorr, fe.11 1 or sor,1e penetrn tir1r:; v10und. There ma.y o r ::na:i' no t te a.n a c co:!lpanyihg f::cacturo. 'i'ha ~!emcrrhn..se na~· occur in t he b r a in 
s ubstanc e i mnc:.diately under t:1e site of the J.nju.1-y or on the opposite s ide . 
;.here i t occurs on t.l'le Oi)posute sid0 it is frocrnently due to a d'is tin c t 
fra cture, at times, howeve;r,, thsrG may be the ··inju"ty and the hemorrhage 
wi t h oue such a fracture. ':.he foLtorJi:j.g lllll p:':'ocably serve to expl a in 
t h e cond ition :------·-· J.'he sln1ll is ui. Gle stic box c:,nrl when it receive s a b l ov1 
tha,t is t ransmittecl c:,round :.t~e siG.cs) cc.1.1~1ing e. tul_:~in:} out of the tane et 
this p l a c e . ':L'he brc.in, l:o·iiever> bein:; softer does no·~ follow so quic1<:1~:­
a:nd mee ts, a s it 1.-1ere, the s1rnll on i t s rci.;ound, 

2b . 1.·:orbid .c·.natoMy: --- 'i'i1e bro:!.n tissue in such trauraat ic 
;:;.e;;i.orrhpges i s u suall:r laceratc6. p::dmv.riJ.y or alon3 ~i th the break i n the 
vessels . Th e hemorrhcs;e DG.~7 be s i nrrle or mult,irrl·o, but aside f r or.1 t he 
location , tl:e la.ce1' c.-:ic:.1 a:-:.d the cause it rese:nbles &.lJOple:~y. 7:.J.en too , 
t he t rc.unati c he::;orr hc.:es of t"r'.0 cre.L-1 a::. .. e near}jr a.lr1a.ys acconpanied 
by ~ninge 

1
a l 12,e::noJ;:r:n.2.t;.es into t he su bdural spe.ce" The subsequent cour se 

of even t s i s like that of a~clexy. 
, 3b~ {~esults :--. Deper~d_J.ns.u~J01:1 the si:e , t he extent of t h-.: hemorrhage , t ne aponut of la.cerG.tio:1 of craJ.r1 t:i ss·J '." .. : :;d t he d egr ee o f 

cor.ip r e ssion of the r:icn:r..'.J'.oe.l hemorrhag:Js the results v-nll var'/ . 
5 . T:nronbosis a.n d :·:mbolism. 

la. Et iolc y,;r: -- These are due to the sam e causes which opere, t r 
i n other parts of t he body . l'h r or::Jbo sis is due espec i e.l ly to a throme. or 
s yphilitic. ehdar teri ti s. In embo l ism; the o::-structing substance nay 1::e any 
one of t he com:non form s of emboJ. is , more f r equently a bit of b l oood clot 
or of h eart valve ft'om an aor t i c vo.l vuli tis, or a pa.rt of a clot broken 
off from a t hrombosed vessel . 

2a . i.torbid Anatomy: -· - 'i'he thrombosis may occur any r1here in 
t h e b r a in but most frerunetly in t he basilar a::cteries~ while emboli sm 
is mo s t f reou ent in the ·arterys of the 3ylv:' J.n ·fissures, 80/: occu rrinic here. 'Ynis i s due -t o its being more di r ectly 5.n l i ne wi tli. the blood str eam from 
the l eft h ear t . Embolism does not occur in the basilar artery because 
this i s f o r med by the uni"on of the two vertibral arterys and is larger 
thsn .eithe r contributing t;runl;:. 
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3a. Results:--The thrombus or embolis practically a.i~·.::i.ys 
results in an infarct. Eut if it b0 a thrombus, forming so slowly that 
a collatere.l circulation may be established no change may ensue or only 
temporary symptons or c·ranges •. 

7. Infarcts. 
la. Etiology: -- Infarcts of the brain are due to thrombcsis 

and embolism fron any of their causes. Since most of the small arteries o: 
the brain are end arteries these tTio processes, thrombosis anC ernoolism, 
ar~ nearly always falloued by infearction. 

2a. :forbid .Ana tcmy: --
lb. Lo ca tio:1: -- r.rhese infarcts are seen in thC; areas 

supplied by the arteries nhich are plug.£;ed u:p. The sites c f preference 
of these were given'above. 

Zb. Forms:-- As a result cf' the cutting off c· f nutrition 
'"Fe get e degcnera tion or softening cf the train knO\"m. as enccphalomalacia. 
i)epr..nding upon the color,. in the 5ross , we di v1de these into red, yelloi;i 
and r1hi te softenings. The underlying changes are essentially the same 
in all. The differences in colot are due to the· varying amounts of hem­
orrhase or blood present and the vc:.rying degre:s of degenero.tion in this 
blood. 

le. '.i.'he red sof'tenin~ contains much blc0d and co r­
r sponds to thv red or hemorrhagic infarcts in o ther parts c,f tt.e bod~r. 

Crossly, nhen cne cpens the skull cap the veins will be seen dis­
tended ·with blcod and a.:. !. rule, there is £.n e:rness of cerebro-spinal 
fluid, especially in the sulci • Eow, on sectioning the infarcted area.s 
we eome upon e.n irre;3Ula.rly sha:!Jed portion i!'"l the midst of wt.ich is a, 
red or dc:rk red grumous fluid and about this is a zone in which t t. e brei!'"l 
tissue is distinctly sort and pulpy, the red. color gradually fading a. way 
and edema. is rauch in evidence. 0rdinarily one can not malrn out the cone 
sha.pe. The size varies according to the caliber of the vo·sel, from one tc 
two ems, to prol.:ably a.lmost one third c-. f a hem<hsphere. 

rHcroscopically, one finds great num.ters of r,b,c, in various 
str-.ges of aisintegration: the ganglionic cells bracken down into a g r anule 
fatty material o r they may appear only as e;host of cells wi t:h fe.t gl(·bu J 
.Smaller rounded cells filled with fat drc.plets (compcund gr3.nule cells ) , 
are seen and these are probably leucocytes which have -.-mnderod in i n an 
attenpt to remove the debris and have become involved in the necrosis. 
Gthere better pre ~erved leucocytes will be seen, espucaillya bundant 
abcut the margin. As one leaves this centra.l necrosed :portion the ganglic 
cells sho rv edeme.: and de0enere.tion cf the exones and trolrnn up neuro­
glia. fibers are r.1adG out . I~ little late r one r::ay see cholestrin cryst::: l s 
wity sone cc rpora aDU.licia. 

2c. iello~ S8ftening:-- This represents, in nost 
cases, the later stge of red softening ·wher e the bL' ('d has been brcI<en do ·, 
down and much of the pip;nent reraoved leaving a distinct yellon color 
from the small of pigI'.lent and the fe, tty ·'hc:ngc. Sometimes, also, it is 
possible for tr·,e '.o7hi t e Softening tC be transfc r 1'.led into the yell0Yl by 
the subsequent depo sition there c·f altered blooG.c~ p.:.,srn"'mt. In the yellow 
softening very much the same gross picture preve.ils as described for the 
red form, save for the color. Then, too, while the area ~ay b0 some-
what lar3er, it is usually E10re definitely circumscribed and the zc ne o f 
softened brain tissue ar0ud it is not so wide. 

l:icroscopica.lly, in the yellow softening, the cells are more 
c0mpletely degenerated, blood pigment is seen, Many fat globules, with 
perhaps not even the ghosts of cells. Here, too, one may get chlf fft.!3,f.,f/,:/i 
hholestrin crystals and perhaps crystals of fr.tty acids and tl':e corpora 
arr~yJ..acia. P_bc,ut the central part is an area in which the blood vessels a 
hyperemic and an infiltrat i o n of leucccytes, b e th polys End lymphocytes 
(especially lymphocytes), and evidences of hyperplasia in the neuroglia 
cells. Perhaps with this one may see e.n occasional true fibrous tissue 
bibroblast, but this not to a marked degree. 

3c. ·;.hite Softenine;:-- rl'his corresp(1nds to the 
anemic infarct elsewhere and results from the edena and liouifaction 
necrosis of a part of the brain deprived of its blood supply and iz most 
typically seen in the ...-;hi te substance of the brain. 

Grossly, one sees an irreguls,ry shaped area filled with a miHcy 
white fluid surrounded bu ragged wal~s from which project the little free 
ends ·or fibers and the small blood vess~ls. This fl~id part may resemble 
DUS grosslyL but it is usually too white for crdinary pus and sometime~ 
01stxnctly l-hin. 
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Microscopically, one se0s that it is composed of granular anf 

fatty detritis, compound granule cells, nuclei of neuroglia cells, and 
later the corpora amylecia, with some leucocytes. The same boundc;,:-cy zone 
of diminishing edema and deg eneration of the brain substance is seen a.bout 
the area. 

3a. Results:-·- As to the immediate result---- death may ensue 
from the invol ve::nent of i mportant pa.rts and the clinice,l sympton s are very 
like those of hemorrhe.ge, especa.i+ly apoplexy, the exBct fee .. true il.ep9nding 
upon the size an~ the loc~tion. 

Renate Results----If dea th does not result, the area ~~Y b ecome 
encapsulated by proli.feration of t :ie nsuroglia tissue. l-:ere, the con ten ts 
may have its fluid . pz,rt removed, wt .. en the ar8a sr.rints and this may beco~".le 
cor:ipletely orgc-nized by tr1e pene tration of the fibrous tissue or neuroglia 
tissue, usually the lntteT. At other times the more solid parts re ay be 
brolrnn dorm and. rm~toved, leaving the fluid con ton ts to for!n a cyst. 
'.i'11is flu i C. ~e;.r be clear, e.11 the pit;me:r1t having bec:n deposited in the wa.11 
or it ~na y still ce bro vmish .fro m t l-: e blood pif;,::: ent. /'. ~'l occasional result 
is tt.e calcification . 

IV. Inflera:::ation, Cerebritis or Incepbalitis. 
1. Acute Enc epi.la.J.itis:-- Gf this there a:re four forus: a.cute 

trau;natic, simple a.cute focal, acute hemorrhagic, and acute suppurative. 
la. Acut e Tra.umatic ::...ncephali tis: --

lb. :!!.. tiology: -- Ee re there has teen so:ne form of injury 
to the brain, e.s by a penetrating wound or laceration of' the bra in sub~· 
st'1,?1C'C b y a blow on the he~ d, or by fra<:,11ents of bone in the depressed 
frz.ctll.res, or any o t hs r caus e which serves to produ.ce e.. d efinite injury to 
tlle l;r&in. In this f c r:".l Y{G e:;rnlude those '.:;here there has bee!!. a sut,seauen ,., 
infection ni t r.. ba.cterie.. This foie:n, then, merely r epresent "the infla:m-
mo. tory reaction produced b~r irritation of the destroyed brain tissue. 

2b. ~:orb id ;~natom~r :-- Crossly we will s e e only the result 
of the destruction of ti1e train tissue, with this there is apt to be T'.lore c 
less henorrhq je. 7he su'tsoquent c:-:ani::;es arc practi a clly. indenticle with 
those r1hicl1 follo':r trau:.1&tic hemorrbat,;e of the ·train and indeed thare is 
very little rer:.. son for r 0cosnizing this as 2, serara.te process, save for th e 
sake of logical c omplet eness in discussion. 

1,;icrC'•scc pically, one find s the dei;enerated g anglionic cells, 
axones and neure: glia; disinterg rated r,b,c, the v essels arc hypereT'.'lic 
and there is a zo;,J.e of invading leucocytes: late :r proliferation of neuro­
glia will be seen and this will finally result in the encapsulation or 
o rganizo. tim'l of the area. 'l'he results d e:::iei:.d upon the si t c and extent of t 
the injury. 

Za. Acute Si;nple Fe cal Lncephali tis: --Lere, ue !:ave an in~ 
flamrnation o.f nany localized areas of th8 brain 1'ri thou t suppuration. 

lb • .E,tiolog~· :-- r.211is :pre cess occurs in the course of 
many acute infection as influenza, typhoid, diphtheria, rabies, sometimes 
in acute articular rheumatism and in a few casss it is thou~ht t c h a ve fol­
lo11ed sun stro1'~e. Sor.1.e of t hese cases show in the lesi<.•ns tr.e same micro­
organism which is r e s:;,:ionsible for the cemeral disease present. In other 
case2 a different :micro org an ism is found and here the genere.l disease serv 
serves t c lower the res-:il.sta.nce of the part of the b'ain aff6ctd, thus per­
mitting the acticn of t he se <tct,her microorganisms. Then &gain, the toxins 
r-;hich are fcun.d in these e.cuto infections Gan be absorb ed e.nd carried to 
t.t:e brain and by their e.ction alcne produce this foru of encephalitis. 

2b. · ~orb id l\nator:.1y: -- Through::m t the bra.in are mc:.ny 
little areas which vary in s·ize fror.i microscopic to a few mm. \,hen lerc;e 
enm:;,gh to be seen they sho\.'.' as little red softened areas, usually di stinctl: 
softer t han the tissue in simple softening and s e re rod. At a later stage 
the blood is absorbed and the areas are paler. It is probably that grossly , 
at leaEt in the greater number of cases, one could not make tl'lB diagnosis 
from the gross appearance a.lone, as he might confUse this with fuiliary 
abscesses, perhaps miliary tubercles, etc •• 

1,-iicroscopically, hcwever, during the earlier stages one finds the 
areas showihg very hyperemic blood vessels and a.t times capilla.ry h0m­
orrhages and collection of lymphocytes. A little lat€r the ganglionic and 
neuroglia cells ef the pc:rt are degenerated and some cells larger than the 
ordinary neuroglia cells, but perhpas derived from them, mke their appesran~ 
.At the same time one usually f'inds a distinct number of plasma cells. 
If the area be not large, healing may occur by the formation of a small 
cyst or a scar'. ·\;here the areas have occurred just under or very near 
the pia, this latter may become adherent tr) the bra!in. 

3b. Results:-- The clinical manifestations are very ir­
regular because of the wide distrib:1tion of the areas a.nd frequently these 
symntons are obscured by those of the ~eneral disease in the course of 
'.1hich this . affection h.c:i .. r:: oc:~,,Yl"""'n 
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:.:"a • .Acute Hemorrhagic Encephalitis:-- This is a disease very 

similar to the above, althou~h more severe and not so frequeri.tly met. 

It is characterizr;d by little localized arees of inflammation in var i ous 

parts of the brain, in ~tich areas hemorrhages are f ound. 

lb. Etiology.: - This is much the same as that gi vcn for 

simplo acute focal enccphali tis and indeed in mos.t points it socms to be 

but a rnore s evere sta ~e af the other . 

2b . i:c rbid Jillator,1y: -- Gometimes both the brain and the 

cnrd c..1. rr.) involved, givin.; rise to· the nar.:e encephal-myclitis t ·_-_0rrhagica" 

If the bull>: of" the inflamme.tion is located in the nuclei cf the; fl oo r 

of tlle f cnrth ve:.1.triclc and abcut the aqueduc t of' 3~71Vius, the nucl oi of 

t~ie t::.ird, f<'urth, and sixth crainal nerves, the condi tiori is kno'.7n s.s 

polio-e:J.cs~halitis superior . If, further "Lehind that, involving t l-.e nclei 

about t he fortu ver:tricle ui th t~:e; seventh to the t rrnlfth nerves, = pc·l·io­

ence-pl:eli tls inferior . '..:'his e~~pression " polio- encephalitis" signifies 

on infla:.1..""atio:::1 chiefl:~ co::1fined to the nuclei at the base of the train • 

.::o.,·1eti:!'1es T.'.'i t:1 this t:1e anterior cornua of the cord ar'J involved giving 

ris e to the: na":1e polio-encephalo-m~~cli
 tis". .:ometimes the involvement is 

chiefly confined to t~e notor nuclei of the bulb and ~e get the condition 

J\no -::·.-r1 cs acute bul"tr..r ri:::re..l~·sis. In a.11 those conditions the fundamental 

chan;~e s ar0 tLe sc~s, t :·!e distinctive names Leing given to indics.tc t he 

site of the chief lesion. 
Gros~ly we find little areas varying in si~o from e pin head to 

t he end of a pL-ncil, soft, very red, pulpy or sometimes pinl~ and stippl ec 

with little red dcts . 'I'he appearanc& of the pia will vary depending upon 

e.ny c. ccor.rpe.n~'in:.; lepto-.eniI'-Sitis ....-:hich is fre'"'uently a2sociated , so t het 

ti'e nes.rly !:l:,;?:·s s ee the nec:-.r l:y pia turt.id wit:J. injected vessels • 

. : icroscopice:lly :-- we find tl:e vessels full of blood, the r e ri vase 

periva.scul ar s~1eaths full of l:tr:iphocytes and tl:ese are setting out into 

tr.e ti ssue , t:i.".!..e ncuroslic;, infil tre.ted with red blond cr.11 s or arc the 

seat o f distinct i:emorrhages . 'i'he ganglionic Cl"'·lls are s·::ollen, the 

tis rcid bodies and nuclei ar€ alter ed in theri stainin3, their axons 

swollen and fra.gn~nted. 

_i:~esul ts:-- l..s.ch of these s pecially nar::ed processes uill 

pr oduce differBnt clinical pictures because of the different pa~ts involve 

4a. ])cute :::uppurative Incephalitis:-- :.ere we have an a cute 

infla;:1~a ti on of' the bra.in substr-.ncE: due to an infection -;:i t:"l the pyogenic 

or~anisns . I t :-1ay te ei t!1er cJ.gruse pr lo_9s.liz('d...,, the latte r more fre­

ciu.ently l eii.13 cs.lled at scess cf the bra.in. 

lb. :.... tiolos;n -- i.s a rule, the diffuse forr.i of this di see 

d i sease oc~urs of t~:e superficial 1)e rts of the l r aL1. CL::c~ is secondary to 

& purule:n t r;1enin:?.i tis. i_ere the ni crooreani sms penetrate the cortex 

e.lons the lines pf the lyr.iphatics and the perive.scular l ymph spaces· 

l:-.o:-.'ever , e:.e localized for.:1 may s.rise fror.i. infected emboli o r tt.rc.mti, 

er nay te due to the sul:sequent infection to a,n in jury to the 'brain, 

or ~ey be pr oduced by the extension rf a suppurntive bone disease as ~fuen 

tt:e tane is involved fron sn oti tis media or from the sLull bones • ~ul ti­

p le atsces·ses may Le fc.:1";":1eC: in the {'bre.in in pyew.i~ and at tir.ies the absc es 

~; s formed in rmeur.icnie. or in the chronic suppurstive inflar:lf'lations of the 

lun _:::; .::.; cmd in these cases it is probable that the organisne have been 

transmitted . t o the brain through the retropharyngeal lyr.iphatics t o p ro­

duce a.n abscess e.t tb ~ base of the 1:.rain. The mast frequn8t organisr1s 

found are t he ··-, icrocccci, strptococci a.nd pneu.r:.ococci '. 

:./r::."/ ' o~ 
Zb . ::o rbic~ .:~natomy:-- J~s sut?,o;ested bvfore, there are 

tuo f o rms, d~use and locali zrul . · 

(a). 7 e diffuse for:i:n affects tl1e cortex end its effects are s een 

in an edema of the gre.y matt~r, injection of the vessels, softening of 

the 1:.rain sulstance and sometimes cc..pillary hel!lorrhages, The in vol v0ment 

in this forn rarely e;oes very seep into the gra~r r.iatter and almost never 

involves , tc any material degree, the i1hito sucstance· 

:.acroscopically :-- J.'he neuroglia tissue will be seen infiltrated 

with leucocytes in which the polys predominate, the ganglionic cells are 

swollen, edema tous and a.re ar>t to show· slight d egenerations. The vessels 

arc full cf blood and the perivasculer spa.des are; distended with leucocytes 

(b). Corning now to t he more important abscess of the brain, we 

n:ay . fi~-~d them ntL'llerous and small as the result of a pyemic process or the r 

~ay te one fairly large, as the result of infected emboli or from some 
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destructive bone diseaee er f rom the extension or a purulent th~:-:, ·: 03.:_ '3 

in one of t he sinuses . . ':."'he c ere!.:.,rum is t h e site of pr eferen ce an d t h e 

cor sbel llrn next in frequency . In tl>e 1.srser m.ore ty:!,)ical for'!ls o:-ie finds 

a centr al area of flu id or semiflu.id. purulent material , IThi t e er sligh t l y 

blood tinte~:. fron the henorrhasP, • 'l'hese are either surrounded by a zo·1e 

of degenerated, softened, edei<'ta tous, perhaps soner1hat he!Tlorrhagic brain 

t issue , or if they uive lasted longer there ma.y be a kind of c.9psule forr.1-

ed by the proliferation of the neuroslia, however, the tendency to healin; 

is ver-J' sl i ght . ":;.':'"le abscesses ter:.d to 13pread &nd get larzer by tbe gr2.d.ua2 

involve1-:-ient and br8aking do\m of the adj acent brain tissue . If, of muc~1 

s ize, u-~e~r nay produce a dis-tinct incrcas in the intercranial :- ·::.>sure 

Vlhereby ti:e convolu tio::J.s are a r t to be fl2 t tened .· ':Lhe de.f;ree of invol ve- · 

ment of the pai depends ilaturally upon the ,roxtnity of the abscess to thi E 

membran e. very fr equently, even though tho abscer.:s m'.1y be distinctly 

within the brc.:!.n su'Lstrnco, one is a:")t to find a 'noro or less locc.lized 

infla::J"·aa tor:;' co~1C.i tion of the riia either sir.1ple o r no re freauentl:7 pur­

ulent . 
i. Ucrosco~ical exa::ninr.- tion of S'.J.cr. an c::bscess shows the soft fluid 

pe.rt to l:e 1:-:aC.c U? chief ly cf pol~'S, t::~e c.'.:'.usati·re ""icroorganism and the 

end ;,:i::.~oc~ucts of dc;:-;eneretion of tl:e brsin tis :::ue. / r (n:id this com.cs the 

zone of inflasn.ed brz.:'..n subste.ncc , w~. ich ill its descr]D:rtion corresponds 

to th r: t p~i ve;,1 i :1. t:!::c d iffuse forn. 
~b . ~·:esul ts: - - If these areas ce of any considerable sixc 

tt-ere is r orely ~my rea::. hee.ling. ':i.':'ie ".;rocess psually gets large r and 

lar~or unti: so r:mch iT.1portsnt structure is destrc7ed tE.hat death occurs . 

~ v ·n in t~'"lo pye:-:1ic forn of bri?.in absces~, t i:.e ger.cra l condition of the 

patient usually ~z::ills him 1:iefore healing occurs. In the diffuse form 

also, the undor:yin::; cause is e.lnost arl wa~' s of such severity that deo.th 

will e:'1st.i.e . ':"t e cl ini cc l Pcnife sta ti on '>'>'i 11 de3·enc;1. U?>On the s: ze and sit­

ua tion cf tre atscess . 
2. Chrcnic Interstitial ~ncenhslitis. 
This is a condition in ~vhici1 tl'-1erc ·tas cocurred a chrcnic h:)!per­

pla.sie. cf the neuroglia. ,-r:ay forms, of necessity, r-'us t be g r ouped under 

t l-..i s tern. 
la . :!:. tiology: -- ·! e nny say· tr"g, t t:hi s c~:roni c hyperplasi2 occurt:· 

und&r a nu:-:iter of conditions. ( 1) It ma:• involve a l 1 of tl:e brain o r 

a.11 or e. grc11ter ps,rt of one he-rr:lsphere , le.c.ding to an atro;ihy of that pa r" 

Eere it is spoten of as a dif~use or disse~inated ch ronic inte rstitial 

encephalitis a2.so so:netir:,es called. 11 lobar scl ercsisil. The cases includ­

ed l:ere are Drol. aol~· c,uG to £n underlyinn: con~eni t· .. :1 de:;fect in the a rteriE.- .: 

su:rp lying the part . (2) It nay occur in ""'1imi t~d and circu."Jscribed ereas 

as a terninal sta.:;0 i;."'i. otl1er disea.ses e.s in co1:g eni t fl l syphilitic c:1ildren> 

or abo-.i t a congenital d efect as in porencephely . ( 3 ) It · ·ay fullo;-, the 

little areas of a.cute fccc.l e:nce ·pl1alitis where thes e ar:;;: .healed . (4.) It 

me.J t.e one f o :rn', of syp:1llis of t he bra.in. (B)Le·';linz of the little tuber­

cule r a reas r-:ay p ro dues it . ( 6) ln c'.:lr cni c d egenere. ti ve clw r ea (hun tin.z- · 

t on ' s Chorea ) , degenere..ti ve cl1anges occur in the ante~icr pG:lle end in the 

motor areas and t hese nay te follo~ed ty a sclerosie of these parts. 

(7 )'"~'here is a g rou::: of cases in which there occurs al t!:.rough t he "t.1n~,in c..nd 

cord little areas of scl ero sis which cons titute the disease entity of r.1ul­

tiple o r' insular sclerosis whi ch will be described seperately . 
2a . Lc rbid P.na to!:ly : -- ~.here the process i s d:if'fUse or dis­

semina t ed , a distinct atrophy or hypolpasia occurs. The involved area 

is much too small. J~t times a distinct space of eve;1 c1e cm exists 'tetweer­

the dure. and t!:e !"ari eta.l pia . The visceral pia is 2d ".erent to the brain 

and when removed t he co"l.volutic::'ls e.re s een to S!".l.al l e r, t te sulci and fissu1 

broe.de r, but t·req_uently too shallow . Th:l.s T)art of tl-:c brain feels d istinc · 

ly t oo firm and does not alter its sha.pe on handling . It also cuts -with ir 

creased r esistance . 'l'he g r e.y matter is too thin and not suf ficiently 

well mn.,·J.zed off from t he white subst.?..nce . This latte r, the v;hi t e sub­

s ta11ce, is usually the chief seat of this sclerosis but t1:.e process ·:..s no·t 

by ~ny means confined to it. 
1!: icroscopically :-- the· neuroglia and the connective tissue ::.re 

distinctly increased • 'i.'he ganglionic c e lls and ·their pro cesse , bc,th 

the dendrites c;,nd the &.~~cne.;:; a:;:·e atrophied. One find£:> the little c or-

pora. amylacia ;;hich have occurred frc'm the c.egeriere.tion of the cells 

and with these an occasional compound granule cell (Cluge's Corpuscles or 

cells) . ;:~long ·;:;i th this there will practically always be seen chronic 

inflammatory or degenerative changes in the bloc d vessels, but one usually 

has lit t le d i fficulty in makin g out thct these are secondary. Al l of tr1e 

smal ler areas of sclerosis referred to a·'"'der the etiology will show 

s i milar changes but here one n early alway s finds the gan gl i onic cells 

and t h e myelin sheat hs degenera t ed. 
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3o Multiple sclerosis:- also called insula r sclerosis. 
This is a chDnnic disoase of both t:tte brain and the cord, of un­

.certain oiology and characterized by mul tiplo y;idoly acattored little 
areas of sclerosis. 

la. Etiolonr:- As indicated above the C8.U.se is not knovm. 
Sor.:e claim the. t it followslatc a:ftor sor;io of the acute infoctions, as 
r;ripp, scarlet etc, where it has been precoeded by the simplo acute focal 
oncephalitis. Gt.hors claim tho.t syphilis is a prominent caus--; an.d it is 
kno~·m that syphilis can p:!.~oduce a condition simi lar to this. In some 
cases th e r e seems to be a distinct horoditary or family tcndoncy. 

2a. !~orbtd anatomy:- scattorod hero a!'!.d th .~·rc thDOU§;b. tho 
brain and cord, at tin:es more nun:crous in one than in the other aro 
ma:!'.l;l little [I''J;f patches of r.:.ro:; r.ardcning, var;,rinc. in size fro!:!. pin head 
to 3-4 c.r.:J.o in dlamoter thout.;h tl::e large size is raro. Areas of all s izo 
'!.?ill be :found in tlJe sar:e case. Tho whj_ t o !T..atter of tho brain is moro 
ofter, affc tcd than the grc:r, but tho latter dces not enti~ely escape. 
A marked feature is that thoro is no rr:rked roularity in tho distribution 
of t!'}cso aro2,s- and tl:.oy shorr no i~clF~ tion in occurence to the mo tor aroas 1 
nervous tracts and. the basal ganglia. If tt.cy arc in tl'.e cortex tho pia 
is froqv.entl:1 adherent ovor tl:.om, ·:_r'.:on it :nay be so t hick as to obscure 
tl:o area u r..dcr it or still sufficiontl ,_,. thin to allow t he 1 it tl e e,roas 
to bo seen. On section~ tho brain a distinct differo~ce is noted as tho 
knifo goes throuf,h o· e of those hard patches. The;v seer~· :.o sho·;: a special 
tendency to be cf larcor sizo than in tl::o po1:s and the rr.~'3d-.J.lla obloncata. 
On scct:'..on the~.' shor; D.s localized cro?ish, slate colored or g r oyishrod 
patches and or: fi~:ation ir,. l..Uell ~n· ' s fluid t:~o~1 stand out ::-~ore clearl y 
as ye llo"i.ri sh ~\ro.::<s. Ir: t:-.c cord tLc cor7ical and L: .1:ico.r onlar[e:ccnts, 
&s a rule, show IEOre of' the e. r oc'.J..S . 

· l.licroscopical l y one finis an excess of nou.rolce:ia tissue, :fre­
quently distinct a.mounts of conne ctive tissues, tte r.welin shcahs aro 
dcs;troyod so thc~t tho nakod axonos tun tf'rougt>. the arE)a. At times thou.ch 
:rrot frequently all tho axones Fill have diE~appot»red. I:f is ·beli eved b y 
aorJ.e that the 3z:oncs that one does see l:.ave cono in as a result of rcgene:r 
a ti on of thcln. To'\":ard the periphe ry . of the area 11ill be f'c"Lmd compound 
gra,nulo cells, corpora amylacia, bi ts of cyolin and fat dro1~lete and in 
most cases tho blood vosscsl aro seen t o have under[.:onc a h:ralino deg:cn-
crc.ticn ':ti th o. thic:t-;:oning of' the ''all . In s ome cnso s trcso ci.·;anc es in 
the blood vofilsels a::."'o so ::::larkod as to loadsomo obsorvors to regard tJ10~ a3 
:ho fundemental l esion . 

3a. Rosul ts:·· These caaos never recover. .Ee presents tbo 
clinical picture of vo J i tional trc1-aors; tho s cannirn.:: spoecl1, ':'1-~ero t l-:ic 
'!'·-:ords r:ro spoken slO"r;ly and he accents di:ff·:)rent syllables; al so nystat;mus 
of' both oyos is present. 

·i" Cl~roni c moningoo-oncophalitis, or goncral paralysis or 
parasis of the insane or derrlontia paralytica~-
Thi s is a chronic di so a so of tho brain and cord with thoi r rrc:r.:::· · 

bra.nos, p~oducin;.:; a certain forr.1 of I".'.Gr..ta.l disturbo,nce with a g radual 
onset of' various :paralyses , more or loss complete . 

la. :!rtiolog~': ·~ It occurs !TIOSt frequently in i!lalos, coming: 
on bctv100n tl~o a.cos of' 35 and _55 and in by far tl':e groa ter nur'.lber of cases 
syphilis v:i ll be. found (75.~007~). combined v1i th syphilitic infection as 
a predisposinc cause, an important clort:!'.l seems to be 1:1.ontal strain as 
fro~ bfusinezs worry. 

2e.. .. Horbid Ana tom~·:- In a typical case grossly '76 80e that 
the, dura is adhorent to tho skull arid not infroqu ontly is tho soe.t o:§ a 
chronic internal hemorrhagic pachymeningi tis and tl~is mo:Jt frequently 
occurs over the ccnvox part but it may spread to the dlilra of tho base 
and of -tho spinal cord. The pia is very frequently thiclrnned, oi thor 
ehqt~ng as lines along tho blood vessels or as diffuso patches. The ondo ­
tholia on the inner side of the visceral pia is proli:foratod, frequently 
producinr such adhesions to the cortex as to be stripped with difficulty 
tearing tho brain substance. The vessels of' tho pia are surrounded. by . 
a zone of infiltrating ly:ophocyt :: s. Tho brain itself may 860'!1 to be 
alrgor, due to an accoEpanyi~6 internal hydrocele. It may be, ho~ovor 
and U13Ually is~ deci<ledly smaller and atrophic. When tf:o pia is removed 
the convolusions are apt to be loss woll markod off and when section is 
made into tho brain tissue is is seen to bo too pl&o and th0 grey matter 
~ the cortoY. is distinctl;tl too thin .. The vascular chanros are soon with 
the r.aked oyo~ The distension of the blood vessels and th~ur porivascu­
lae spaces produce a porocity or cribrifo:cm appearance. The ventricles a.re 
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alway~ too l n.r re , so::::1etir:":es distir~ctl ;'..~ so , a:~d. the c pron d e:na and t ho ch oroid pl e xus are c over ed with l it t le .:; r aiml a.t ior:s . T:t,e bas c.l gD..J.'lglia , t !'u pon s end tbs r.1odul la usually show no s r oss chanr:.c s, bu t t l:e d,_ r a abou t t :t.o abl on z-r.ta r:.a~,.- be t bickenod . I r. t:-:·"3 cord t:-·e :p i a i s too ad.he:i."'e'.."J t t o t h i s s tru ctu r e , r~ore esopciall y over t b.o pos ter ior c o llil:ln o and cors s s e c tions o:' tl;e cor d , over. i n t!:.e f r osl1 st:-,te , may s:;.o·,7 C.cgene r a t ion 
che.r~_;-c s in to oosto r ior col u.':lcs . ,_ -

8/~S ' 09 . 
;.i cros co:ci call~: : ·- Tl-:c bre,in , especia··.1 ~.7 i n ttc frc..~n-:ta l ·1obes , sho· .. c f:11ncos i n tl10 [Cil[licnic cells , th;::ir de:::1Clri t ee e.nd tI'.oi r nxonos . Tt.e g lial ti £st:es 'li!.s r.mcl;. incr,)asod . Tl~e cl"..D,nf.OS i n the [.an[;li onic cell s b !Voug:ht out b:t !_)ropo::'." ;;,taini l".f, co~sists of a s -;-·ellin z Ct.ml a cloudiness or' t Le c ytoplaG:.::i , la ~er a s::.rir;~-:-a~~o a:::C!. atropl'1y o:: t~i::; a.nd for2·:':::.t.t i.on of' s r e.nul e s vrl;ic:1 sta:.n d oo::>lY; tlJo nucl oi o:f' t he s e cell s ~::.re t oo pal e .. Exco s si,·o ~igmont~tion of tho g~n[lionic ccl l u ~ith va cuolat ion o~ then 

~ay occur. ·:rho n.xon::3s sho·.:- an i r r[Ul 2..ri ty of' contur e,nd tr.e ~edul lc.r7 eh ca t h i c gon e, oi tl~er p::..,:;.~tl? O:' or:.t i rcl? . '.I't.0 d o[onorat ion af!'octs ::· i r2t t:r~c r s,die-t in:: <.1:r d lo:ngi tucl:.nal :fiber s o'Z tl"o cortex . Tlle dondri ts a re ;:i·,rnll en , shorter, and i::;l:runtron . Speci a l s t aininc o::~ tho n.ourol ocia shows tb.f~ t tJ;e n1;>,..,,b2:~ of tho nucl ei i s i n c reased ar.d t our :f'i ba r s t oo dor;so a1-cl. n"L~:-r.0:-01..18 . ~.'i t21. t, ... is one seos e"n incroc..se o~ th.o con r:ect i ve ti Sr . sue, wh i c~ has grown in along the pial vccsol s . In ~Q7ancod c a0ss t~o 
vo sslo s shor.r r.:;,Qr1

· od cra.nrcs , t:i.J.e ':'a l ls t2'-ci ci.cnod , c.dv-::nt i t i a p r o l :for at ­ed, but ±~;:::~ r:ith all thir~ tl;.o ::.um.ona a.re i ncrcc.so 0r di l ated , and tho :>eri vascular spa.cos r.rc :::uc:-1 di la tod and i n o~::: tre:'.'1e casos produce tro po ­roci t; ~ontic~od above. 
Ir.: u·o cord tho cran;cs arc usuallv those of the co:".lb i r:: ,:d . 

~ ~ 

s~rstc!f..ic d i :::oa.se i n v o l v i nr; chiefly the posterior ar.d l ateral columns. At t :i_::r:cs , hov;ovcr , it is so c.on'.Bi ned to t ho pootc r io co l u-c:;ns as to 
re Go~bl c so ~losoly Tabes dorsalis that a dif~orontiation i n th~ cord apon0 cannot be :-::o.c1.c . It is poss:. ble ho.-~o-.t:::r tba t the te.oos C..orsali c 
n:.a;·" b.&.·:o f':!'.'Ccoodod the chronic r::onin[E:cb·:.cncophal i t i s . In rr:o :3 t ca sos tl'":o c r aini a: l and por ipl:oral spinal nGr';·.)S 2~10<1 deenu.o r ation . 

3a . Hosi..:.lts : -· Tl.is is t:r.e condi tion m.0:.::t froquo~;tl y present '. J:.cn v.-o sa:r t~·~a t tl~o pa tior::t is suf'f e r in.g from sof' tcninr, of' tho b r a Jn . The r e i s ro reccvory. ?Lo ons 3t is g r adual and for t~o clinical syDptorr.s 
yo~ a r e r cforrod to your locfures on Ecntal and nervous d i ooas es . 

V. In:.:' e c ti ous 2;re r_ul o::-2a ta . 
1 . Tu.bcrc"L:.l osj sq-

T , b; c , of' the b r ain muy appear a.E mil liary t ubercles er 2. r a r 8o sol itar y tubercl os . 
. (a). ~ho mi ll ie..ry forx:: is f ound i n gene r a l milie,r~T t ',:;b, c, ;';ho r D t re pie, sr:o;:;s a nt~.-:bcr o:f :mi l i :. r~· t u bercl e s. The corti cal par t s 

are v·.o ones ::ost f r oa.uently i r::volved , a ltboufb at ti!ncs those show a s little g r ey or yello';rish ·whi t ~:.rcas i:ri U:. soft cent e rs, :f'ro~u::;r:tl y ·7tth ~ sli[ht £J.rca of hc;.orrh~··t.~o about thee-~ and ::"licr osc o call~' they present t::-10 t ypica l appearanc e r.nd aurrou.ndod by a zone or i nf l arnr-::a t or y r eaction . 
(b) . Tl)e solli<l!.ar~· tubercl es i n tl:o b r a i n arc at t i~cs co.ll sd t ;rroma ta. ?::one r.:~ay ap:pcc.r ir:dopcndonlJ of t, b , c of t ho r:Jeningo s o . It is mor e fro·~uent in chi l d r en t han i n c,dul ts n.nd io e.l mofl t a l :.<!avs socondar v t o t, b, c, oisc;·rhoro , e sp8 c iall;' of the lyr::.pha t c i nodoo . Tho b;_c t c r ia r oach , t ho b r a in tl"irouc!!. t ho b l ood vossol s . T:b.o l o aior:s sbow as ro tmdod :;,r o1;1.s va.r y i ng f' rol!l those t!1a t can j ust bo soon ~·ri th tr·.o naked eye , to 2.s l e.r rc a s a, hen ocg , rare l y l urger • Th ey C?urci g.r cyi llh ~ro llm• , ">71 th cas0ous cen t or froquer.t l :r sLov:inr, a zon e of miliury t ub.orcles about t he a:r;.d t hey g r orr b y the br caldnp: c: o<m a n d fusion of those . There i s r uroly a n y attempt to v:al l it of f, brit t her e mar be . 
2 . Syphili s of' the b r a i n:. ·-· 

If it be romc:nborad that i n tho tI'. ird sta50 of a cquired syphili s tha t •.-:e have a marked tendency to a rteri oa s clo r o sis a nd that t :-ie s yphili ti -:irus froquontl y shov; a mar ked prediliction for t he brain a.r:dU:e cord , i t will b e •::co l unders tood tho. t s yph il i s a.s a caus e ma;; underlie i::.any chronic ccndi ti ons . At these l es i ons are so l o ca t od t ha:. r·e ca.n r e c ogni ze a clinical a n d pat hol 9ri ca l 0ntit:1 as in t ho ch ronic moningoo - oncephaliti s. then again on t h e o the r h .s,nd tho l e sions . may b e s o irro[ular in t hoi r · distribution and prJduce s~cg o. s e ries of' mixe d eyrtptocs as to r e nde r a classifi cation and iuont~fi cation impossible. Indood· r:rcn 0ne soes thoso cacoa presonting such rrrogular symptoms, he is &.t onco ju.eti:fi-cd in coasiderin:f" the possibility of' s yphilis being the tmderlying cause. 
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coming n ow to the moro distinctly roeognized lesions, l et us spoak of 2 f orms:- @a) Svnhil ~Ltic cuc.:rnhaliti~1; (b) Tl1 0 solitar~' Gu...l!ll:'.a . 
( ) 

• v ~ - • ., • .j. t:.:, A ,~d~ +; . i•1'·-.1· h ·ul +1· plc cru""'1~atl 'OUS a Thi 8 is a na~no t',l V8i•i ... o lJ.,, COu ..... u~cn in .. L c_. m -·... - <..: ·'"'- -formations occur in t:i:-~o t;roy and r:bito s;.:1.)ctn.nco of tJ:;.o brain , mo:<t frG­~mi±1't!BFintla~x&;~n:o.x1dir:rn.:i:f:kkr:..tk.fu~f::a:;:t;:f§.neuL'i{txxI1Jf~~~:r:~:m-!6XXknxx~m.Tix~fx:tkc qucntly i n the groy . Here tl'~o li ttlo cu.."2·..?·.:ata form. alor:r tl~e line::'- of tl1o blood vos~·.o ;_ s, consistinr: :Z'irst of l y:".lphoc:,-tcs, plasma cell s and an occasional giant coll. 'ihon co:::os t>e hyr..liLG ::o .~ ·:-.-·.'.on in tl'rn voosols and t be casoation of tho :massoo of tho cells. Eoaling of tbis may produce l ~ ttlo lo calized aroae o~ sclerosis, vary liko a:d proba~ly fraquontly identi cal 1.:;i th the mul tiplo or insular cclerosis d.c~~cri b'.)d . ;Joforo t!'ie cor.;.ploto sclerosis tho~r !::c.~T sho·.1 as li ttlo a::-cr G '.',i t h a fro~: or i7h.i to 
d . '\. d . """ ,., ;c.-',....in;Y"r' .J...' ' ' r- . ..,/""\ .... s ~,"' T'\0...,-,....~nc" 0-P center an a grey1 s,1 re. pcr10~ory. ~one~ ·uL-L~ ~1 ~ L 1·~ ~£~ --~ ~ ~ those a lone it io inroasible to distin[uiah tho~ ~ro= ~ili~ry tubercles. But in t he l atter , of course, uo a l ways find a distinct primcry focus of t,.b,c , in the t;onoral uutopsy. The n::r.:ptor:is in these Gc:.sos ir; very lih; those in multipl e sclerosis . 

(b ) Solitary Gt'h-::r:ln.; \J::.ilc t:-.~o ~·;o~~d soli tar~· e;urr..rr.a ::::oe.r.s onl~r one gumma pro cent, yet v:e :r.-,o,y have 2 ... 3 of fair s ize. ~r.oy v<....r~r fro~ 1 tp 10 c .. m. in dimnoter, tho le.tter size bo:1.r.[.: c::t :ro?:":O r.nd rare. At ti~e P . l:'. . or..o docs not frequcntl::r fir:d c. e:;u::r:::r:a of' tl1e 'brain , 2.t l east in those dc:rn . T}1i s i s due to tl~G [Tea tor tondoY-:c;.r of t ~; pres on:. da;r physicians of re cognizing 8ypI'.ilis ar!d inuti tuting. tr.c t~c:.:;.tr~:ent, ::t l e~.st suf'ficj_ont troatruont to prevent tl~o fo:;,~;JG.tion of t}1e zurr:na. 711011, too, tr1e [UI:::~a of the bra.in usually pJ'."od.uc.e Guch syl!!::>tcms Q..S to G"::-!pell D. t t ent ion e.r .. d treat-ment . 
Gross l y :- t he cor_sis,.:.enc.;i o:t' ti...o fU2:'::.Ja io re,i"'cl:- i..mif'.orm. tLo peri:;h'Jr~· is soft, od on:atous, and l'ed :2rum the c::coss of' blooa and t~1e csntral part is drior, paler, firmer; with less blood, perhaps hyaline or sho·:.fin[ cheesy areas. Tho outlion is froquentl:r irrc:eular -

r,:icrosco:.ica1l:r: ... In tJ~ e c·:m.tra:_ pr rt He e.ee tf'e poorly stain­ing g r e.nular or hyalino r.1atorial, , .. i th a eonsidorable anount of fib r ous tissue . Tr.er: i n tho outor zono ar0 t!:e :'ibrou;:; tissue fibroblas ·~. s, uith an occasional giant cel l , and plas~a cells . ~riere is some dor.eneration in the ganglionic cells and evidence s of dego:::;,ero.tion of the giin.l coll s . The blood vossels in and about the fUL.'.l.Dla practically allmys show either a chronic onde.rt cri tis, f r oqucr.tly producing obli teru. ti on of the lunon or it may be a narl~edproliferc,tion of the ad.'rer.ti tia. tiuch a t:;Wr.l2~ may pres3 on and d es troy or involvo i mportant canters or tracts or it may produce su~ a ·blocking of the circulation z:s to cc.us e rea.l cerebral so~toning . VI. Tumors of t1--.o brain:-· 
Those Day be oith~r ~rina~7 or secondary, the latter u rc sucb as one ~rnuld o~;:poc t in a ~'riG.s o:-:-2'."::Jc.-.::. invol vor..1ent with secondary tunors as sarcoma or cancers spr:Jndin[ throi.:p:h ew blood vo~slos. Thoir iruporta nco lies in the ho2..stoning death of t h0 pc.tient .otherwise doomed because of the r:ietastatic deposi tus in other parts of tho body. No special descripti on of those is req_ui red. -

1. G lioma; -· 'i~~Li3 tl:.mor is found. onl v in t!-10 centr al nervous syst orn and in sue~ prclon[ations of i t as the ~etina . It probably the mo st frequent brain tumor, espcc5_ali.y in children and in young adults. It rna ~r occur any 1.vher0 in the central nGrvous systom, usua lly ho-.-:evor, in the cerebr a l cortex, and fro~~ntl y it is not ~all mar~ed off. ~a a rttle, it is solitary; i' ro::n l·-12 c.m. in diamoterc '.i"Do cons i Gtcnc~7 of the tufmor depends upon its aeo; its vasculari t~'; and t: e c..::.:ount o:f deronc:ration • . ~Tho~ small, it i::.i usuall.:: :firm and groy i sb ·./hite, 7;1e l et.rger onos r:J.ay have a greyi sh r od appoaranco, frrn1 the many blood vessels o~ may show area s of '.lemorrl1ae;ic softening . As F.•, n~le tr:crc;; is not much breaking down of' the adjacnnt b r a in tissuo e.nd here the difforontiation o:i' tho twn.o r and the ".10rma l structure is norc di ff i r;t'.l t. I:;: ... cert'=1.in ca sos; ho~Yever, the dogon­'?ra. ti on occurs more rapid.1-y about the tumo:;,~: s periphery and tho tumor · :c.y thus seom to be compJ.etoly isoJ.a tod fror::i th e nervous structur e . Licroscopica.11:.-~ .. m1e c::u1. usu:'..ll~r l·.ake ou.t that tho trnt.or haa arisen ~rom a filUltiplice.tion or the glial tissue. In tho simpler I .... or ris the fibril­:i.e are seen closelt\ instorl~ced and I'l.J!mir..[; in every concoi vable d irect­_on,. while tho glial cells a.ro also inc:roo.sed. In these tho nucleus may )e single, small , round 7 O!, ov9,:J. .i but ,1thor coll s will o.ccur whi ch a.ro -;ar ger an?- contai~ more than one nucleus . CGlls '.'thich havo been 7,istaken . or ganglionic ce~ls, but these gc;.:.1r;lionic cellr do not occlilr in these :;umora oxcopt accidentally . Nerve fi bors u. ·. ,y be met in these tumors and 
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and 1:r in consi dei~able numbers = neuroglioma. But. these can not be dis­

tinguished grossly" As one reaches the raargin of the gro-r1th the tumor 

appearance grad.i_;_c:1.ly merges into th·e normal structure. ?he blood vessels 

are numerous snd l arges their walls frequently showing deg enerative chang 

At times t he nuclei are so mu:ierous -and s::> conspicuous a.s to rer:iind one 

of sarcoma end thus have been called gliosarco;:ia, a term which . should not 

be used since these have net &risen from the proliferation cf ccnnectivG 

tissue • l.s a rule, the glior~a produce less destruction of the br~:dn t 

tissue by pressure tha.!1 e.ny other tumor of the b r ain . Pre2~1J.re symp-

tons may be present and i n other rare r case s the tone me.y be eroded. 

2. Garcoma:--In adults this tlk"lor is perha.ps the mcs t freo_ucnt 

and in t otal nu-:"lbers co:11es r.ext in frequency to t he g lioma. Eemembe r that 

they are c onr:ect ive tissue deriva tives and mus:. t herefcre arise f'rom t he 

pia or prolon8ations cf it into the brain tissue or spread in from t he 

bone c: r arise j_n the adventi tia of' the l lodd vessels . '.the sarccna 

me.y be small, round, hard, whi te and surrounded 1::~! en i n complete capsu le· 

Such a form cf sarcor;a is difficult to diff0rentiat : froD. the gl come • 

.:..nf ether fIDr:a Day ce lar ge , diffuse , infil tratillng and vascular . Such a 

tumor as this nay Lo so large as to occupy almost an entire hemisphere. 

Sometimes in the sr:ialler form there may te enough ;vell :re rmed fibrous 

tissue to justify calling d:t a. fibre-sarcoma . Other-.1i se the microsccp-

ical a pDears.nce of sercomc;. of t he era.in is t h e St>.mo as that cf s imila r 

tumors elsei·;here. If there are l!1any wide ble ed vessels = "ang io-sarcoma" . 

'.i.'here may or may not be much de s tructicn of the brain ti ssue by pressure 

or invasion · 
:3 . Carcinoma: - PrimaW.y carcinoma of the brain r.i.ay arise from 

the epi t helia of t~1e e1)Emd:yna o r cho roid plexus of t he b rain, e r p i tui tar :r 

t .oc.y a n d spread to t:ie l r ain tissue. Al l these are very r are . 
Secondary cancers are more frequen t. 
4. Cholestcaoma:-- 7his is a rare tumor ccntaining bho lestrin 

. and me.de up of sc:nevihat con eentric layers c f fl a t cells. It occurs most 

frequently in the :nenins;es but has been found in t he bfa..in tissue. 

VII . C:rsts. 
l. Lerr:ioici Cysts: -- These are very rare, a ri se from the menenges 

and invole the ~rai~ ~Y contDct. 
2 . Pare.sitj_c Cysts : -- 3uch cysts e,s th0se prcduced by the cystecer 

cus and tl-:e hyC.a.U.d may be found in the train or chorr.id plexus . · 

3 . Cysts prcduced by softening':-- These have been referred to frc 

tirie t o tir:w as with tumors, i n farcts etc •• .A lso i n the congenital defect 

such as porencephalia . 
Lecture 4./ 2/ ' 09 . 

c. Diseases of the Spinal Cc rd, Outline of---
!. Anatomicai considerations. 

1. Gr oss Anat omy 
2 . itinute Anatcmy. 
3 . l<unc tions. 

la~ Of the g ra:r i.!atter• 
2a. Cf the \.bite •;•:atter. 

I I . ·i-:lalforraa tto:::1s. 
1. A.inyelia. 
2 . i/~i crom~,r .... lj.a . 
3 . Diastemyelia . 
4 . Unusual l ength 
5 . Letcrotopia. 
o . ~p1na bifida . 
7 . Eydrc myelia . 
8 . Syringom~elia . 

III. Circulatory Disorders . 
1. Eyperemia. 
2 . Congestion · 
3. ime~nia. 

4. Varicose ~eins. 
5 . Eemorrhages. 

la. Punctate . 
2a ~ :~ass i ve. 
3a. Sematomyelia, 

IV. Inflsm~ations" 
1. Le11'{orr::r.3li tis or myelitis. 

la. Ee:na.togenous purulent. 
2c-... , i.~yeli tts secondary to parulent leptcmeningi tis. 

Sao Tra.!1.SVerse r.1yelitis without local f'oci, secondary to 
i l:.ju.ry and acute infections. 
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4a. Pressure ~yelitis· 

2. Anterior Polio-myelitis. 
V. Primary Degenerations of the Spine,l Cord. 

1. Posterior 2clerosis. 
2. £riederich 1 s Ataxia. 
z .• .Amyotrphic Lateral Sclerosis. 
4. Combined 3clerosis. 
5. Chronic Pnterior PoiiomYeli tis. 

VI. Secondary Degenerations of the 3pinal Cord. 
VII. Infectious Gr anuloma. 

1. Tuberculosis. 
2. 2yphilis. 

VIII. Turnors . 

I. Anatomical Considerations. 
l. Gross .Ana.torriy: _ _ - !-:.s rte lmow, the cord is thB. t :part of the 

central nervcus system uhich lies in the spinal canal, nell inceasot by the 
vertetra and surrounded cy three membranes: the internal pia is more firl"'.1-
ly atteched to the c1~ rd than the anale.gous mambrane is tbft the brain; 
the parietal pia is atta ched to the vmsce ral pia but does not dip into 
the posterior fi3sure; the d cnsE: dura, which is adherent neither to the 
bany canla nor to t he cord. It must Le remember ed honever, that the dura: 
sends extensions out along with the spinal nerves. 'l'he cord presents tno 
swellings JI the cervical and lunba.r e.l1d from the latter the cord rapidly 
narrous t 0 the coi.1.US terninalis, this narrowing being produced by the 
giving off' of a great nu!!lber of nerves forming the chordae eq_ui~1ae. 
Two sets of .nerves are connected wi tl--.. the cord, e.nteric r e.nd posterio r, one 
set of .each coming off at the se.;:!e level = a."1terior e.nd posterio r spinal 
rocts. Jecticn through the cord sho~s an anterior and a postrios fissure, 
the latter being the deeper and in the gr~y conmissure will be found what 
remians of the original central canal of the ccrd, usually colored and 
represented by a fei1 ependymal cells. This is only e. potential canal. 

Conti'a.ry to the arrangement in tbe brain the white matter is on 
the outside e.nd the .gray matter on the inside. The gray maater on cross 
section roughjy represents the latter "H'', with two broa.der s.nterior cor­
nu and two smaller mors ponted posterior horns. The · t~o halves are united 
bJ a narrcw gray commissure. ·,.hile anatomically the white rna.tter is uni­
t"orm and in ordina.rj7 microscopical sections of a norni.al cord no dif­
:terentiation can be made cut, yet physiologically and pathologically we 
can determine that it is divided into a number of tracts. Close to the 
anterior fissure coraes the direct pyramide.l tract~ surrounding .. the 
anterior cornu is the anterio-lateral ground bundle and this, ~ some, i• 
tu.rther subdivided into a motor and a eensO'lry pa.rt: :-~ore super:ficia.l to 
this comes the natrio-lateral ascending and descending tract of C~wer's; 
outside, and somewhat posterior, is the crossed pyranidal tract; Still 
o\ltsidf? of that a.nd more superficial is the direet cerebellar tract; 
a little area close to the postericr cornu is the tract of Le.sseur; lying 
next to the posterior fissure is the posterio-median tract or the column 
ot' Goll; .Ee tween that Ei.nd the pcsterior co mu is the postrior-la tera.l tract 
or the CC·lUrnn of· l:.urdach. 

2. -1.iinu te Anatomy: -- Roughly speaking, - the. white met ter is made 
up of axones going too or c0:.ing from the brain e.nd the ganglia. In the 
gray matter of the anterior cornu r1e have some very large ganglion cells 
(mul tipolar} whose axones extend out through and form a part of the -anteric 
spinal root. :Fro1:1 · the level of' the sevent.11 cervical to t..'1.e third doree.,l 
is a group of ganglion cells lying in the neck of the postrior comu 
and this is known as the column of Clark. 

3. The Function. 
la. 0f the gr=Y matter: as sug;~e sted, the anterior consists 

er these large multipolar cells whose axomes extend into the anterior 
nerve roots and with these are distributed t0 the peripheriJ of the body. 
These cells are concerned :·;i th notion, so th2t any lesion of the anterior 
cornu will produce a paral~7sis• Tnen too, a losion of the r.;nterior horn 
gives rise to trophic disturbances, so some of the ce~ls at least must 
have a trophic functiono '.rhe posterior horn receives fibers frcrn the 
posterior nerve roots and ganglia and are concerned more With sensation. 
The cells of Clark's column give rise to axones whic~~ get ,;.nto the a.nterio­
la teral tract of Gower's and iuto tne posterio-lateral or direct cerebella: 
t.ract. 

2a. Cf the ·,.hi te 1,ia t ter;-- The columns of Goll e.nd · E"\lrdach 
are aensory in :function and are physiologically and anatomically con-
.. o\ed with the posterior roots and their spinal ganglia, trom which most 
o~ tho fibers or the posterlos columns have their origin. 

J 
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Sensory stimuli, tr.en, from t:-:e surface of te body ar·e tre.nsmi tted f'irst 

t o tLe spine.l ge:n.glia : nd through them or by then arc transmitted along 

the fibe:1~s of tl'.c colur:ms of Goll and Lurda.ch, therefore any lesion 17hich 

occurs cetween the spir:£.l '.":D,nglia. and t'.:e posterior colu."'!lns or in .fhe pcste­

ricr colu:nns Tiill p:coduce a dL-generation in the direction of the cobduct 

of the impulses, ther0forc s.scending. The sensations tre.nsmi tted here ahve 

to de chie:fly ;·ii th tl:e sense of tcuch and coo rdin:::. tion in station and 

gait, therefore any lesicn 1;ould disturb these. ?he direct and coossed 

pyrarnidz,l tre,cts 2.re exclusively co tor in the-i r function. Their fibers 

originate in the motor arcr:s of tr~e 1·. r ain, so th.et e.ny lcsio·; ~.,.1 these 

motor aroEs or aloni; t:t.e course of tr:e fibers from therr: r;ill produce a 

deg enera tiun in these t:. e._cts. ~'l:.e c:r.trio-la teral tra.ct or the column of 

Cowers conducts pain ar...d temperature sens-:tions· It shons both ascending 

and descending degenerc:tion. The direct cerebellar tract is, as l t na.11e 

indicates, directly connect·.:.d -;7ith the cerebellumn s.nd conducts sensetion 

which controls the ec:.uilibriur:l. Its fibers sho;;' a.seeding deGenerE~ tion. 

II. ifalforma.tions. 
1. .iim:relia. :-- Corrplete t11.: secne of t!"te spina.l c ord o ccurs o:"\ly with 

lH~e condition of the br·ain. It nay te rerres: nte( by a few t i:: g s of 

nerve tissue attscl:ed al21on,:::; a "troad cprn grocve in t t.e t,ack. 

2. ~-icro:::lye li c: :-- In conr:.ection rti th certain defects in t l·ie dc;vel­

opnent of the train one r::ay sorr,etimt.s find a spinal cord which is consen-

i tell~-· too SH!all. r.i..'his is usually due to d<:.fects in the developme::1t of par 

ticula~. tracts. 'l'l"ds ma.y give rise to one form of a.symetry of the cord. 

:he usual form os e.sye:nrnery, however, arises where there is a failu re cf 

the fiters t s cross rver or decus.sate for~ one €ide to the other , as they 

should do. Lut inthis latter case the tot al sozc of t~e cord is ablout 

normal. 
3. Piastemye:ia:-- Eere Tie have a cun~enital condition chere a part 

or all of the cord has its twc h&l ves separa te;d, usually ence.sed in sep·: 

arate oembranes, sonetines lying in the same bony canla or perhars even 

sepnrated the on e from the othar by e distinct bony pa rtition. ~ so~e­

r:h£. t simil&,r condition, at lea.st c;rossly, is the truely dou;-:le cord 

as is .fou?:d in t1:e double nonsters, but ~ero both cords he.ve theoir two 

sides com.nletu . 
' -~ . ~nusual lenqth of the Cord:-- At times there is a congenatal 

prolcnc£;<fiion of the cord tissue into the sacrum. 

5. Leterotopie.:-- This ne.::i.e is a pplied to the condition where bits 

of the r:, r ay matter is misplaced i,e, found in unusual sites in the wtite 

matter, even en the surface ot the cord. ln mnst cases these a r e connected 

wi ti: th•.J cornu by a narroi'.' staH: and the cornua wi ll ~:ot show an~l material 

alteration L ·. appeerence, 
e. Spina Lifida:-- r:ot infrcc_:uently there is a lapsis o r failure 

in develo:rment of the posterior part of the spi!'la.l canal, usually in the 

l cwer ibmmbar or sa'' r e 1 region. This allorrs the neninges to bulge through 

and present e.s a mor·e or less eminence und0r t he:.' s~~in, whicL may be coverc 

thicklu wit!:. h&ir. In . the ra.rc r c s.ses t h is sldn co v ering me.y be ent_irel:>' 

-..:ar..tin3 allowing fhe thick granuler ;-:ienbrsnes tc r: resetn thc.·mselves 

c.irectly to view. If the sembranes alone with the fluici pcuches through 

= menin,:;eocf,lc; if some. of the n£.rvous tissue comes the rugh as lo = I!lyelo­

cele. 
7. I:ydror.i::;elia:-- This is a co:-idition in which the central ca.nal 

is G.ila.ted, lined by ependyraal <.;pi thelia a.nd con tains tr~c cerebro-spinal 

fluid. This is n0re fr0q_uently ccbrcu::1scribed, not extending the entir0 

lenght of tl:e cord s.nd can nor1 1:.e distinguisr.ed from other pn.thologice.l 

conditions ty the character of the lining· Sometimes it p resents dlvertic­

ula out into tl1e cord su1::stc:.nce , bu:E t !1ese also 1;ill te lined t ·y epi thcli 

TI1is condition most frqq_uently accnmp:anies internal hydrocephal;hs and is 

usuall:.r con,:senital, but in scne cases it seems to have been acquired. ~·i-:, e 

r:iilder der;r0es show no syn~tr-ns but the more ;narlrnd forms may produce 

symptcns similar to those ~·;hich will be incUeated in syringorayulia. Sorne­

ti-:ncs the expression "internal hydro~ayelia" is applit;f. :.o this condition 

~:'ld an excess of flui ( surrounding the spine.l cord is · called "ex:ternal 

r.., dro myeliu.''. 
n. 3yringomyelia:-- J.'his is a pathological cavity in the cord 

not lined by epyndena.l epithelia. The cause of such cavities is not 

knovm. 'I'l~e most fre q_uent s ::. te is in the cervical enlargement near the 

central canal and in the grc.y substancEJ of' the posterior part of the cornu. 

From this si tuo.tion it is liable to extend into the cornu. The white r.i~-tte 

in the vicini ty is usually spared but it :_e,y be destroyed later as the j,.pj. 

navitY increases in size. 
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The cavity contsins. fluid which is like the cere01•v;:;pina.l fluid, even 
though it may not connect with the central can11·. 'l'he fissure ab0ut the 
ca.vi ty is compressed a.!d the cord is usually flattened. The poster:.or ar: 
lateral tracts f'requently indergo cha.."lges. 'l'here is a loss of sense of 
pain and temperature, ~nile that of touch is preservad. This is explain­
ed by the fact that the ~ens2tions of pain and temperature are conduct-

' ed along Go17er' s tract the fibers of 1vhich cone from the opposite 
side of the cord a:nd cross i!1 the white comnissure and are hore inv::>lVE;d. 

!,iicroscopically :-- \.G ha.ve a cavity surrounded by ev: ' "~ 0es of 
proliferated neur o.5lia and in t l-:e :-one about thL~ ·.7c :_ave braoken dorm 
nerve tissue, degm:er.:.:.ted ge.nglion cells> much des-:.ruction of t:-ie m:relin 
sheaths and sor,1e corporu am:/lacia. The secondary de::;e:1erD,tions in the 
tracts will depend upon ~l1e site of the iesion. .::.of1etimes favoracle sec­
t:.cns Hill shoi! dee;enerr~ted chan:;es in Cower'. s erect above the site of tr: 
lesion but these a.1"e not mE~nifest in t he gross a.p~ea.r.s.nce, only !!lic2osco~ 
icall'i. 

III. Circulatory Disorters. 
1. !.:ypereraia: -- 'i'rue hypere::lia of the cord perha::is only oc8ur.s in 

cor::!ection uith infla.m;,w .. tion. It is C.ifficult to sa.y at tt:e post r:iortei'.l 
whether or net a cord is hy::1e::.·c:·1ic... TI1is is due tc t~·e euse -.vi th u ' :i.ch t­
blood enters a:ld leaves the cord e.ftel~ dG8.th. 

2. Consestion: - The ve::hr:s cf' the cord, especially t.1.e po sterio· 
V'3nis, c.t tr.o post 20:;."ten ~,re nes,r1:r always flh.lled with blood, dLJ_e to the 
g ravity set tlin3 of tl-:e ~ .. looC::. in to ti1er:1 bscause cf tl'1e po si ti on of the G<::. 

There:Core, W(.;.ile vre may fi!:c~ rnu0h blood i:1 tl:.e veins, it is not infrecue1: 
ly impossEJ1e to s~7 ' . .'l':et!::sr or ::1.'Jt suc:1 c c-ncli tion existec\ before dee. t~1 

'..e ]\.new very little c f t:rn c::uses 01~ res' . .Jl ts of' conGcsti.c~1 . 

z.. .trnemia:- T;·1is is f 4 oD.nCi ln e"ll of tl1E:1 ge:.Ieral concl i tio!ls:l.n 
1":hicl1 the blood ::...s too poor i::i. r , b, c, or is r:.:-i_e;.1ic. In pernicious &.ne~:l.c: 

we get usuc.lly s. r.nr>ed degree vr'..1ich iB so•rio cases is diffuse , but seems 
mo r e prone to o.ffcct t >.e rosterior encl l f'. tcr::l colur1~~ s. :rn t!1i s pcrni cn 
ious ane:nia tre ~:ic::.:;· get v t. r:" fe1c: s:'1'!lpto .... ·:s, cJeDe21c1ing upon r·~ e lesio!!s but 
sor:ietir:-,es the~r r ese;:ib le those r1l1:.ci~ are found i::l cor.:bined sclerosis and 
they are note.bly irregular in t:-1is r distr:;..bution . ~~i::.ther a msr!-:ed fen.turE 
of such ane:.1ic G.esenera.tion is that the gr e:r r.n.tter e.nd the gs.nglion cellf 
e:scape . 

4. Varicose 'ieins :-- I li certain c a ses groups of veins lying on 
the surface pf the ~era becor.rn distinctly varicosed, :3_rrgulc:rly dilated 
and torot!i7rous, even so rrmc :-_ so as to rer::ind one of tl-:e vessel$ found in e 
plexiforrn angioma . The ca.u se is not J.<nown . Sue dd.lated vessels :oay pro­
duc e pres sur~ and degeneration. 

5. Hemorrhages:--
la. Punctatc he '.Orrt:e:r~c s:- ::o·!'etir-cs :_ 1 tile a.cute infectic 

ri-epec<haS>l~fe.r thie , ore severe chc.azo.c~er, e:-:runi:,_at::.c " c.:: t!'1e cord r.rill sho> 
numerous small pin :'.,)oi:: .. t capills.ry hemorrhages , irregularl? distriLuted. 
'.i.'hess are cf r elatively of sr:,all i::iporta.nce. 

2e.. i:Iassi ve her1orrhages :-- Tl1e massive. hemorrha{;es are 
almost e. lwe~rs due to some scY-t of trauma. In the core rrn prectically 
never have a hemorrhage co~pa.rable to tl1e c 0rebra.l ap0plexies . In otb.er 
'1'/0rds the blood pressure of the cord l~ever gets high enough to produce 
the so-called spontaneous rupture of the vessels. Such a conparativel? 
larse :iemo1~rhc.:~e produces destructioYl of' the fibers and the cells of the 
affe cted area and secondary de2;enerc;.tions are to l' e expected. Tlle locati 
of the he•ncrrYa.ge is <aetermined by tl1e syr:1ptor.:s which tl1e ps.tient exhibits 
The hea.li!!.g of these her:i.orrh~gic &reas to): c s place by neurologia prolifer­
ation, at ti,,.,es converting the r1D.ss into e, pigmented sae.r-li1re arec. or 
perhpa.s c capsule is fon'ned, tr1e contents later liquif'ied and then it is 
converted into a cyst. 

3a. Hematomyelia :-- SOinetir.es tr:e bloo:'.a from a henorrllar:e 
esce.pes into the central canal of the spinal cord C?.nd. is then called -~ 
hema to-myelia. llere the accu.mule. ti on is usually slmv, perhaps due to an 
ozzin from the vessels, and not to a ra.pid r10-.-1 Df blood. The blood 
mass is 'sually surrounded/< by eppcndymal epithelia, w!;.icl1 gives a clue to 
its location. iiere the results are the same c:.s those of hydromyelia, un­
less there has t.cen destruction of much of thE. cord tissue. 

IV. Inflammations of the spinal cord:-
The boundary line between true 

in:f'lammations of tlle spinal cord ~'1.d the simple degenerations of that subs­
tance is by no m~ans clec.r and distinct a .d considerable conf'usi'on has 
arisen from this. -;,here the in:flamna.tion chiefly affects the wh1 te subs-
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tance == Leuko:myeli tis: if or the grey netter == poliomyelitis; The term 
:-:yel5.tis is r r .. ther l o:Jsely used to i:1.dicate so::1eti:-!es one, sor_~ stiT. E.S t he 

o 'ther 2:nO. s c ·1e ti'":es it j _ s a;;iT>liec1 to B.n i ~.1vol v ece:-i ts of l.,cthe. r th<::. .'?,-r0y 

and t;:,c ';/'"' i t-e m.s.tter. -. ::£;re t:·.,~ e': ti:ce thic;~ne=s of' tl:e -~ord i3 in~rol •.rsd 
t~e:: c0~ditiCl1. is 1·~rio~-r.:1 SS tr~~TISVC l"'S e :m:~ eli:,::.s . 2tf::'" ZA~t{)!_r£~{XE»Ie~~~..:ui~~x:-:~ 

a.n 2.:L~:: ~i:!:r : :r~ ~:r.aatt.>.cl • If e. c o:1si6 .. 0i"la.1~ J.e l en.,.~r .. t oz...., th (:~ c-:.: .... d i s affected = Dif· 

:t1.1:se; if it is o:: .:~ .~·. S:-Jall E.re<:;. ::-: foc.?..l: if man~r s-:-;o,ll aree.s er foci =-= 

C .. i sse;.~ ir·lB t,ec1. 
l. : .. cul:.cr:ir eli tis, a.lsc s:::>~;)tir:tes called n:,r3li tis. 

J.i.:... l.sr.w.to-:_:-eriot.~s :-.u:~uJent :-- [;ere ~:s :T:.ost typice.11;,r he.ve c:.:: 

a!~sc0ss o:C t Le co:c(. o :' nu l tip1.e s.::.:: sce ... ses , th e infection i-"9 vinf teen 
1:;r')1 '. ~): t~·1 rc},j_ : t>:. t J. ocC:. . ".i.'llc .fo -;:":!r tio:-:1 o ~; e. s in[;l e c, b see ss of e.!1~7 si z o 
~- c o:'.:' '..1:.-.·-::c-.: --,0:1 c c~ur0l-.:.Jc , [:.I.let eve~1 t::.,e occErcr10c of ;1ilir.-.r:,- c.bceses is 
r&rc. ..i t~1 c1"' o::.:.::; of thcs0 :-:1e.:", 1":0 ·1·,--etter , be r>iet s0coi1c:Bry to bronc~1iectas: 

or- ~!r.ru1 0-1t rroccsse s in t~--:.c l ". -.s c::.' i'1 t~~.e s0 ·ti to-uri!1&.r~: t1"'0..ct e r -:o e. 

c.:~2 0: L ter~ .. fc l lo·:;cc.1 b~r n liVGl .. c ::.scess ; so~1c·t1~tes ir! : .. 1:rer:1ia., a~d .?vt tiTJ t=· S 

s 0c::-:1(:, r:- tc p;_~ :..":.i.lGnt s ) inc.l :;:G -. L·:-_;itis . In t ::is lc.s .. r::c.ses, f'i~:-;ever , 

c.:.} SC <:}S s :CG r:~E. t io~'l .ta :"1.C -~ t:.s:.1.e.11:,r tl1e SGC:ll9i1Ce. 

C:cc ssl:.7 :- 'r;·:c sJ. tuc,tio:". of" t :J a0ece ss is nest freouentl~' ner.r t.":e 
c a11t~ · 2l c .-:.:£:.l , : .:::.i s site l ·ei!.1 '"; c~ c tcr,~1i:1 oc1 b~:" t~-:e f~ct thct it is here 

t~n.c t t~le ~esscls £:r·c L·€ ,.~i::r1 ii:. __ ~ to GOt so sr~a.11 t~:a~ t11e b~cteria .. inc1 ~e iil 

.t:.1ose si tos r~-~<.~ ~-:-2::~e tco t:~ s .:; ::.'ra:1 ~~c:~•S>-.-~t of t :-:c tissue ele::ier: ts i s lcoser 
: .. C·l~G c~si 1-~.~ t.·· J.lo·. '!:L~-1 _·; rh coll-~ct:o~.1 of ::_•t:s. 'J.1;iE;SG .c.t.scesses inv~lve so~ ·e 

o . ~>· e --.: .:\~ ~ ... ·r ':.: . .l..: t ..:. r ' ::.·;.cl !~:r. .. : · ~·:.. so G:~ t;3:1c~ i11to t .:c ~.C..j o1~1. Ct :7-. i tc r1&ttcr • 

.: .. ft .:.,:.' o:.!.o 1:.:-.::> l'G OV(; (~. t:-:ccorC::. e.::.6. l:c:.. <:.: pl [:. ~ed j_ t fl:::.t c~1 tl~e table, r:. s t> e 

fj_ r::-~6:' is 1'"·J_:1 fro~1 o;H:: o~: C: ot ~ e co:cd to t:·,e to~-ior the B:tscess c..reo. is 
dis~~•;·1 · ·" is"1rod 1- 0 - ,.. d~ s+in c+l ~r sof+e::-i.ed f'o"'] e >=:: c:y·p···red t o t11~ n ore 

~ --:-'-:~ ;:'_ ..... :-:=~- c::~:+. -~'-"-~~; : .. :~~~~~ ·- v .. , -: T -~· r;_. -~· · ~ .·~-· : • \'" c; ." . .-
r e =-.:-louc.-W- t ''":;;"· '-' --J .!.o, _,_, .!..' ·'L~c. ~teo. b .; t •. o n _, r .c.:._,_ ccrd . :bis is b~· no .eans ch 
e,ct ~~ristic (:,:' t:·. e l:u1~ess alone , f (.' r it ma:.T oo cue to de:;ener a.t i cn al s ':' • 
.. l!cn one cuts into t: '- e e.~:-s~ess arGc: the S€ir:1ifluic1 ·:,1eterial oozes out en 
t h e clem1 c-...;t is i :::rossibl c . _1: e c.rea is usuall ;;r :-rhi ti sh or g r a?isl1 , cC';:i 
tainin:::; a seYJ.ifluid ::_:;1:.::cul cnt n c. terie-.1 &nC .. tl:e 1;.dj aca:1t cc rd struct-
ui·e is C.ec;e:.J.e r t . t .:d e,nc: soft9~1ed , rur.r.a.ps r eddish ,;ray fror. nnd exc ess 
of blcod • 

.. icroscopice,11:.-:-- r1'h0 c1.e";c:10r-:;tc d. ce:"ltral ;:::e:.rt ' the serui flut 
contents, si:o-,,-s r:c.ny de~.d. pol J s , the cz.usative o r 3anisms, r.1an~r fat globi_:.le 
r e;_1nc-t:n t8 of r.1::01 in sl: cs.tss encl conpound. grc..nule eel ls. The surroundi n 3 
tissu e sl-:1'. · .. s tl~e t~sv.s.l forns of de~;ene:cv.tio::.1 to u it; s~:relling of t1-~ e 

c.xo:·~es , C:_5 -;enc r '; t2.c:1 c f t 2!e ~ ,:· elir: , ::; s :cha ·}s so:~ e L1fil tration with lo-...l.co­
c~~ t.es, a;'l(l if !-c.n:: :·;: ~.:.1c;lion ce 11 s i:.u ve l; c e11 in"•ol voe. the~r are al so do :;c:i 
e1·ato(,. . i tl_ t:tc .30 t:ie l:lo 1~d vessels t.:..~e liJreJ..y to 'te di stend0d 1,-ri th 
b l oc( c.r:C. tl::.e :; 0rivu;~11lar SI\8.c os c~-i9Jz ed. ·;;i ti: J.cucc·:i-: tes. ,.lJerG the 

destru.ctic:.1 is no~ t co ; r .eat o..nd :!'"' ~ too acute, j_f tl:ie pJ-·c: genic · or~anisr.'.ls 
die out, as t:. :c;: na.~-, t:~e ers a ni.: .: l:e hcc.led by neuro:;l ia proliferv..tion . 
if, h c,-:0ver, t~ o V<?..scul2r cl·rc.:1::;es e,rG Dore pronoune;ed, tl1e destructj_on of 

tr1(:J tissue more ac-c1tst~::.e ccnncct i ve tissue 'Nhic::i forr .. : s a part of t"he Vi-~n 

lon:-e. tio:-:s 0f the uia into the c0rd a:.1d that in com1cction ni th tl:e s .. ci.'.-c 
ti ti$ cf tr: e blo·'.)C.. vessels be:-;ins to r rolifera te, tl"lCn the ere a is heE'_l._, 
1: :r tl!e fill L13 in of adult fibrous tissue. J:"I1is l ate r con tracts , l ea vi::.:-; 
e depres s ed ~luce in the core. In t his r espect, tho healing by ro~l co 
oc::.r:0ct i vc ti s .::.ue C.i .r,fe;rs f1"'8T.1 tl:.e healing "'Ly nau. r oglia ~)rolif ere. tiCJ::1 
bece.uso t ::e ne •.tl:' fcri:1·3r1 EE:uro;-;lie. do r:.o t sho1-; t:cc sm;le tGnG.e:i'l ·~Y to 
:..~etrE..ctio:.1 .c>.s doG2 the con:necti vc tissue. '.i.'hi s, how·evsr, is alrou t tl1e 
c 1ly '~;rc.~ ss dif'f'e r GncG c:-~nd one can not alwc,ys tell g r o ssly rlhich for:n of 
he:;..lin:7, h .::.:.s occ11.rred . fo~e iT!!porti:.:;.!.ce is ~ t tacf',ed to the chara ·- ter of 
t :·;e :naterj.aJ. hee.lin,'3 m:i.c!:: c1rf..:r..s in tlw.t it is nuoh e a sier f o r e 1e re:;en­
eri::.ted s.xo:;.es t o pei.1etre.t c ti~rcu .:_-)1 the 1101..i.ro,slic. tlw.n t h r ough c<.mr,ec ti v :-: 
tissue .:;i·;-:..d tl"1ere is not so :m.1cr~ li:~elyhcod thnt a subsequent e;ontrsction 
\7:..11 later destroy ther'.1. . l'lers t here occur ·::iany ~B:iary abscesses these 
r-._n,y heal and leave little soa.r lH:.e 8.rens c f ~·ini t e $C!lerosis. r·o1101:-;ing 

t he absc;ess f'orme.ti on , if de.::.tl1 does no t occl:?.r , secondory degen erettions 

Viill follo w in the invloved tr~ct • 
2a. Lyelitis secondc.17 to purulent 1....eptomeningitis:-- Lere, 

a.s the nane suggests we have 811 infla:r.ma.tion of the cord substance wh"ich 
has follorre d a purulent infla:i:nation of the spinal pia. This may 1.:e 
l.-0 epidemic, trf.'.umatic, ct fron any of t he causes given for purulent 
ler; tomenin r..: i tis, ncr doe s t~w r;r ccess differ in :.1nture with the various 
ca~1ses, except in dGgree . '.ille lnvolvenent Of the COrd in these Cases 
is chiefly peripheral. 

Grossly: -- Ttte oord appears swollen_, red, much too soft and when 
eut the periphery may bulge too ·much or even be almost creamy. 



(88) Licroscopically:-- one f'i:nc.s the vecsels fUll of blood, varyin,s: degrees nf fa ttgirn d.csen0r2 ti on of the myelin sheetl~s, the fibers are s r:ollei 1. ~~c1 e;ra.rmle r, le, t cr dis in tec_sra tea. ·If many of t he gan -1 ion cells a.re i:ivolved, e.nd this is not f:·er:ment, t:-.ey also show e. brE.e.J(ing ur·, first c f' ti:e tigroid sut...st~nce, t ···.cn a. solution of the nucleus and finc;.11 ; a c~ogen~;re.tir!: t:.~ f t he CJ t OJ)lasn , wl:ich 1:.eco "E's swollen, cloudy e:r....:anular or ve,cr.olated f'r0:-n. tl: e f::t. i.th t'l-ii~ onM finds an excess C' f leu1,.ce:rt0s , while ab cut tLe onl~r cL::.".nge in t1::.e neurolo ~ia ~7111 t 0 sor-i.0 ev' ,, ··nee of pr0lif.:; :r·r~tinn .sn<.J ths glie.l cE:lls er0 too mr1t::rous. '?he 0: ,. t ent '.;f inv1: l v­men~ alons~ trio c0rd as ~-:ell 9S the c~opt~·1 to r1hic it goeis uill depend upon ~10 rle3ree e~d ths severity of tne ieptr meningitis. and upr n th e lens th o!~ tine it t:rs l;eo::: present . I:i th e sec ~- ndcr:' c. e.l·1.,~E::s rrr.ic?·1 follou thc.:'e is lL ·e i:r to ce c..;_; irre::ulc.r di tI ituticn, perne.::-is not ct e.11 mc. r b ... d, 1...'Von i~ E~praently ~cvcro c~ses. 
5a. ·.'rensvGrf.:c .. ycli tis ~7i thou t locE<.l i'oci, seconde..r:;-to injur:r E.•r..d act!·~e in:.:"''01Jt .:. u ::£:. -~, is is sonc,ti·::tef.: · called scute ~yeliti s . It 1~s rcf~rr~d to here ~s a ~ransverse Myelitis ::,ecc.us<.; of t:1c ter1d...;~ . c:' to invol '1e the ;-,idth cf the cord, ~re-.; a.:.1d ·,7~:ito '.ls t~cr to ;ct:-:0r. 

lb ... tiolog~·:-.- ~~ere --;10 have to e.c1·ncwledse D. grcE,t 1;:en:,' ce.t,s.ltivc c.~;e:1ts . j:1jur;;r scc.-;-·:s tn undsrlie a s r e8t :.le -.~.r of the:"!. ?1J. i ~ ~ .. 02:' tc ,~-. c~.istinct b1·eu.~:i.in;; into t~H~ sr:·i~1:-:-.l canol, f?.s b~r ~: fracture, ~::·u.t i :,· ··r::·- s.1"ise ?ro·: cnnc;_:.:::si(:in fro ·1 a jar or fall er conti··ued j o l t in~. ;..ere ; .·c ~-::1·:t i :1.c:.u.C.E;; s( ·:·. e c f t~·.0 cc:scs of railroc·d splr;.e. It is true t::-i.:.· t e . . src ;-ns"·:~· of tr: :. s0 condi tio~;scolle( re.i lrodd s~ine are rettll:;' hyster ia ( r n~urr t hsnic. : son ~ti ··.:o .s r·l.· so h.t to fraud: lim t s0~c of t >o c~.so s e.re s. di stin0 t r.: /cl i ·c.i s. :.E:;::ce n lco cor-:c c~ so.3 ·:;hic:1 occur durir: 0-; tho ecu te j nfecticns £·. 5 sc~ll !)(::~ , rr C'J.""tiS"1 , ty~hc · id f0ver ana tY!JhUS fever, dysc::~tsr:r, gri:--;·: , pno·'.r.o::.ic., h~·dr():.i>c:::l£? ?:!C: ~}-··norr:~·cE:..~ . Se:...'Uel c:rness , '.1lscr.clis~, spurrcsst~d :-Jonse~ t~r~.(1 e:.(~'O :Tn, .. s t c cold h~ve at ti::es bcc~i given e.s ft.e c ::-,use , tut tl-:.c,sc portably f: ct 0:11:· ~1S prec~iqicsin-; ~e.uso s. .i·1et."1.t-:i" :.cute S;"p '.i li ::. ccn proi'.":UCG t1 :l.s ccndi tion is still r:. disputed t'!uostion. Certain ce,ses d(~ scorn to e ri ~:e, h~,;·/over, in the atirl~' EJta;;cs of syphilis and rre­sont a clinicGl ricturo 1 ~~ e th0 s~ or other c ases of a cute myelitis e,nd thus seem tu d.ept:mt1. uprn sylhili s r,s t;·:.e ce.u~e. · ::·t. -o rb id i.natom;n-- :.:110 extent of the distribu.tio~i. as r,1e ll &.s tLe c;onori::.l s.~pE.-:-. rc,ncG r. f" the ccrd ·.1111 vary re'l'l1ar¥ably in differ­ent· ccses. 'l'he lesion r.i.t1.~~ sh<r.1 in nne se.~ent of tho cord or cxt enl over sev0re l sec:.ients. 'i'he pert is d i s~inctly soft, ospecis.lly to the t 'uch . If the i'rocess hes t0cn ver-;;· ecuto t he su'tstf'.nct.:: is almost fluid) perhups of c c)::c..cclatc ,_'. :i;• r ed cc lor frc1-n the eclrnizture of degener::i.te(. b lor, d. i,u t i c the !~recess be slr:: wer tho ~re:a is liJ:el~r to t e srr.yish '.lhi te 0r red anG. scr:iisolid. Cn cre ss suctirm of the fresh cord the ed.:::;es atc...:.t tl:e affected ,re!., lul3e too r::uch and th6 diff.orentiction between the gr 1:..:1 and t~J.e ~-:hite natt~r is nor~ difficult • . icrrscopicnll;:-- Var~inc e e:r0ss of degeneration are met in the r:veJ.in shoL"' ts, n0rve fil•ors, :~1 curcglie. tissue sncl ~anglio:.i. cells. ~'hose ch2n:::cs e,r-8 mcu.ri tr.e senc ~Hl tho.~s previjlous1~- descri1Jed under the ·do:.;encr c:tioi1s .,,nd ,-f very 111-e tcos~ met :ln u.c-.ite e:.1oepge.li tis, ;:_ s ::;ocial ·.:ro rC: .: .. Lout tl"ie r:!yeli tis in re:.'t:i E:.S is TJrotcbly in oreer here. "i.' ·,7r_~ .~;o:.1e rcl cle.;::ses c:f C£. SGS c~cur. In 1otl1 t~·:c vesse ls e.I'e fill ed ;-;it~~1 bl ~)Od et1d so;.c llm:w rrha ;cs arD seen. (.ne form, however, sho~vs a vcr~' :-:" r l:ocJ. !:·qperoraifa, espt;ci c :!.ly noticable in the r::,re:r m&tte r but is al so se en t - so~e cxte;-it in U:e :!!li te T-:atter. .. ith t}-lis there are leu}·o c~rtic e.ccu::,m­l at1ons ~lv":3 the c 011rse nf the vessels to~re. rd ~'1e c entral conel. ?hese e.cc"Ll.mulE~ tions of leu~:rcytes constitute tl~e r8bic tubercles. In t he Sf':cond ·for.: tt:e hypere::iiti is less ·nar}::ed 1.:.ut t!:e scftening cf t::e tissue is ;·w r(= r:=r.:..Ylounced. .i·. ere, also , i'/6 -.1u:,.- have so:»1e he-:-1 o!"rha..:se, e.s fro~ a."1. ~rodec.1 vesE.> J. and these hew·rrhages e.re li~.:ely t o be most pro;,:inent in the posteri'.l or horn a1v'!. r~tout t he central canal l iut they De;,' s.lso show in tl1e &nterio r x rn. ~i~:1ile.r changes to these e.re slso found in the neddulla. 3b. r.esults of Transverse .... yelitis:-- 7he a.Mount of 3 ·; c cnc1ur:,-· 0..c;;;~;eneri::.tion is variable c.nd ~7ill follor; t he distribution of the ~hief lesion. .. . eD.ling by neuro .:;lia prolifere. ti on may occpr. 4e .• Pressure ;::yeli tis:-- :~ero ·.7e have e nyeli ts due d cfini tely to t~~e; ~'r t;ssurt.: cf a. tunor, e.n eroding ancur:rsr:i., cysts, mispls.ced vertel:rae ?.s in caries of tr.;e spine or in fractuer. This r::yeli tis is usue,lly not an : .. cut6 process , S!l.Ve sor,10 cf these ct~seo due to the pressure of a fractured spine. ·~·he r:ressure 1:roduces e. destructior. of the cord under it and the 1icrcscopical picture here is ~hat or the degener'rltiona alreacly described 



•*89) (89) 
ex•ept that we a~~ a~t to have a p.ominent pro11teration ot the neuro­
glie. cells a..'1d an increase of their fibers. 

The i~portr.int results are the.;t the axones a.re cut off fro:"! their 
ganglion cells e.;,1d thus r;e r;et ~sccnaing or d-e.scE:nding; de~~enerr? tions, 
de.re~dint, upon ·:ihcther it 't e sensory e r mo t~· r tre.cts upon tmich the press,_ 
is exerted. 

8. Acut Anterior Pol6omyelitis. 
~is ccndition is en inflal'nr'ation cf the anterior horns of tte ~re~ 

~etter of the ccr0.. ~ecausc c f its sre~ter pre~al~nce in children it is 
somcti'!ilE:s referred to as ini'entile pe.re.l :,:sis or the est;entic.l parc.lysis 
of cnildr(n. 

la • . . tiology: -- ./.s just sugse.stcd, it is n. conC.i tie:n u.lmos·(, cn­
tircl:· Cl'.'infined to childre:-i , usually e.tout t!1e egG cf t J.-: e seconc den ti tic1n . 
~ut s ccrta.i:-i ~u-rter c f cases hes teen found in .. adults and e.s s cme 
claim, in lc-;1cr ani~ials as <::ell. i Peculit::.r f~c,ture is thE:t ~·,bile e [s r u:tt 
numler cC oe.s€·s seem to e.rise spcrP.dicall:r, yet it .... e~· develop onto a C.is­
tinct e ) idernic. }or tl:.is roascn it is thougl1t to b: an infection of 
sor.1e sort b".lt a dcfini te s:~ecific 01-,3nnisn hes not been f cund. · ... 'he di'flln­
coccus intracelluls.ris r.tenin.:;i timus he.s 'teen isc l c t cd fron th<.; cereor0-
sri'.:~l fluid in so~1e ' ~ !" tte cases. .Cut in oth~r ctts0s ether or·::;ani sns 
have teea fou~d e.:.1d in :~any of tho-:r. no or3&nisns e.t a ll are discovorc::d. 
'l""l-.:.e di stritutio:."'l c f tl'!e lesion tia.}~es it e:·:tre-~ c1 •.· .,.,H,ta.ble thl:. t tl'1e infec­
tiO\lS E-.:sent is carried t:1roush the ventral s:;.·tto; cf blc od vessets. 

::e.. In considerei11g the mcrbid a.nEi. t~.n:i~' i t is r.:ore conve::1i en t • 
d&3cril:.e .the oor<i first at aa early sta.;~e durin 3 the height o f' tl:e dis­
eas€ a."ld then ?Juch later i.1he~1 t!1e sec0nder:r degt:n e r r:.tive c~e.nges he.vc tc.Jrnr 
plac.~ . i '.s alreedy indioeted it is t;1e n.nteric.r h:n-n of C'ne oide \'<hi ch 
is chiefl:· affected. 'l'his me.y be • nl:: throuhm1t one segr.i.-;nt c f th~ cord 
but fre~.uently it is or rmch wider distri'bution evPn ::,, long the rrhc·le lengtl'. 
of the oc:'d. ·:':t:e favcrit e .:ites seem tr: i:e the lunba r and cervical en­
largements. In its earlier sta::z;e ~1hen t ;1e cnrd is ramoved the pis. over t he 
e.ffectE-;c;.~ree is hyperemic and this ~'ert of' t he er· rd hes n softaned f'oel. 
Cn sectic~ through it the on tire :$re.~; !~:!i tter scer;s hyperemic and &°j.P..J 
snall petechial r.enorrhe;;es e re frnen in the £; f'fectcd t.ror.. :.:ven in the frt 
fresh c ::rd and. at t!·:l.s st;.aE;e, t!-:e horn r.~y see'M t oo srw.11 and this is 
esrecially troug.~t cut if tt.e cord be fixed f r: r s c'te time in ; .uller' s flui c 
J.lons ui th this decrease in size tr~e distincticr! bet::1ecn the ;3re:r and whi t c 
matter at this pe.:. t is tc e oonsidere.ble extent lr:st. rr:.-.7cvor, if it -..s 
pr<)perl:.r st:> inoc1 microscopica l sections •::ill sr-.. o~;· t~~e tru nat~rc: of thtl 
prcc~ss. TJ-.e blocd vessels !!C"in3 to tbe anterL>r horn are tull c f blc:( d, 
tl:eir pt;;rivc.scul~ spaces pac;.:ed ;1ith & zcne cf l:r~r,>l:ocy tes. 'i'h:: puncte.tE: 
hef:lorr!~a . ..:~s \7111 b e found L·. t!'ie severer cases. ; .. ;c rked cht:tnges \.7ill b e s c;e 
in the gc.n3licn ct:lls. j ;c,n:,r o f th E: se nre shru.nJ.~en, distorted in cutline; 
t:i:iur nuclei eccentric o r bren.~'. in~~ drJrr.1: tlle tiGrOi<'. satstance is uuch bro1 
er!up; disarran;:sec or e r1 tirely go~e a ;1d r. '.~::1:.r cf these dee:e::::.err, ted gl:.nglicr. 
cells ,:;: i~e surrc'u~C::ed 't " a zcne c f s1~all l:rl"".ph0c,tes. (" ther ganglion cells 
in tr~e regi cn m~.::· b e s r;c·llen sn<.1 cloudy, theri nuclei gone end their shape 
i .- lo st . Tte dentrites c f t he dc~enerated e.n~ ecs ene r a ting cells e re le s t, 
t?:eir c: x<! i.1c s a:r·s ·vs. ricooed and tl:eir rnyelin s l1 ee.ths ere degenerated and 
f r.. t t~' . This d.e .~en.era ti::,:-i of' t l-.e e.xoncs extends thrc.ughcu t thoi r course, 
so t: ~ ~~. t e. peripheral n e rve de;-;~nere. ticn i s tc l::e expectr;d. Jn the esmeric~ 
tor:1 £ C<-)rtai n ;.1u."Jl: E:·r of the ga....'lglicn cells und their a!!sones r<il 1 r em8,in 
no l'"'Tn&.l. 

In t.t.e olc'icr ce.sts the enteriottl:?.teral asr..ect of the ~ord o~er the 
o ri -::.; i ncl site of t'!'",e ihvol ver.ient is C.i stir:ctly smell cm the!: t!; e onpc.si te 
s i c o a~ci tte e '.~ter·ior S"':':i:n?.l berve roots 'M:ric~ eo"!e off from t l:is pr-rt of 
t:J.e coro t;.re.: too srae.ll. ·. hen the cord i.s cut through ht:re the decrea,se in 
sixe r;. f the anterior hcrn is plainly see:.1 , a. t tir1es it seems entirely 
gone. 

Licrcscopiee.11~· :-- See ti on ncii sh0\7S very fe 'l.7 ganglion cells, 
while the e.rea is filled in uit11 jlrolifere.ted neuroglis. ··~ml ecnnective 
tissue. The bloo d vessels which e :.: e left are thick walled but · th~ir 
ltM"'lina are distc:nded. 'i'he nerve i'iber s -.1hich should criginete in this ap 
pert ~re &;n~ or repretentcd only by very slender deli~te lines. Alon) uit 
the eb ~ ve description it must l.:e r~::men1berec1 that the ganglil)n cells or 
the &nterior hC'rl'l are not destro· ·ed unif'orml.:1, i, e : certain cell groups seem 
oor~ nrone to involvem6nt and sre there: ore &tfected v~r1 ccnstantly. 
(.n t l."!.e other hand certain groups seem to esc6.pe, nctably that column 
which is situ£.ted t<.' nrd the inner anterior tin of the hrcn and which con­
trols the muscles of the back, '.ibese arc neeriJ aluays ~reserved so tha\ 
in the paralysis a."ld etrophy the muscles of' the back aa7 re::aln ln 
good oondiclit.on. :t--ollowing Neb ohangea in th• eol'4 aa \he abo•• oeruln 
secondary changes depenent uper. ther.i are to be expected. 
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At times the re is a distin·ct a trophy of p a rts o-f' the '::otor aree..s of' the 
cerebral cortex, psrhpe.s r e sul tin:::; from · disuse. T'.ne ·muscles supplied by 
the fit ers originZ:: ting in t1:..e d c '.:;ner a ti ed hor:1 nngergo t-rophic clmases: e. 
degneration and a.trc:phy, a.nd frequn."ltly e, re9 l accr.ient ~J fe.t, ei thcr as 
a distinct f'a. tt7 degeneration, but more f.rec:uen tly distinct ~.cUpose tis-:-
use. T~1e bcne-;s ad the c lood vessels cf the po.rt, may a.ft er (; ti-me, 
underr;oa di stin~t 2trsphy , t.u t tr11s is probatly f ror-: disuse. T'.n0 muscl e s 
remain fle.cci d f.nd p:;·raly zcd but e l ectrlce.l stimuli show rec.ctions of ('..G­
generatim1. 

Re sults:- frcute antericr poli myel itis does not fre~uently kill. 
Tl1e clinical s:mptoT'ls consist of ~- pr,~. gressj_ ve c trophy of ce rt&in of t.be 
ra:acles, thE: si t u[-".:. tion of which de;pe~1ds upon the l o cation of t~: e lesior: . 
:A certain a::ioui.tt of re.covery is possil;le, not t:·,rout:sh tl~e. regene r a tion 
o f ths gengli0:•1 c ells destroyed, but t t:rcugl1 the z.daptation of enu ths :c 
part Cr Of Other cell~. r.i.'1:.e <:trophy and c"!.e :;ener c;,tion Of the !'.1USCles 

' '+ L I n • p:coo.uces con,ti .. r a c i..ure,rs 01 v;~. r1ous sorts. 
3. ;_c· .. 1t e escen.6.ing parc.,lysi s '.; r La;:1drs· ' s pare,lys i s. 

This is o. ne:me 
given clinica112- to c groa p of CG.3GS i:.1. l711 ich t he pr-.re..J.:rsi s develops end. 
exte::.-1ds upc:;ard, Ui.e t is t he muscles of one le; a rG first 8-f'fected, then 
those of tl:e ot;1.er leg , e::1d so o;;:i until the ~uscles of ros~iin~ ticn . 
porhpc:.s deguli tic:1 are c:.ffected, nhe::. dee.th occurs . The l:.c.sis of this 
proces0 is an acute ~arench:nnetous d.sgener e t ion of toxic or in:'e ctiou s 
crigin, i :1v0lvin;:; t::.e peri9l:cral mo:tor neuron s, inC.ced it is e for:" of 
neuritis. 
i l a . !.:o:..-·'uid ane.tomy :- Tl-:i.is is ver~' vc.riat·le. I.t times t h .e re 
is such e..~1 invo lvEY~;l e1-:t o;."' tl:e anterior h c)r;.1s sprelic'ing up;.·1acd , es to sug­
gest ti1e T!anc acute a.: cencii!'l,'.::; p0liomyeli tis. 'i'hi s d:o:-:di tio;.1 is n o t al -r1e,;y-s 
seen. Alon3 wi t ll t~:d s i :.::flan;:at orJ chan -~es e -r 0 lE~el~' to be r:i c t i n ti.~ .. 0 
gre:t mti tter of t i·:8 co rd, 7ted:ill,;,, pons, csrebollun a r"!C. c e rbrun . Vs ricus 
degeneratir,~: in o t hsr or."?;G.~1 s of the body est e l iver, k~dney, heart, etc, 
occur so co::"J. s te.ntl~r th~.t they nou. l c see·:1 to indic2 te thc: t the condition 
is due to a c;e::.J.eral s ysta:: ic t oxemia, ,-;Lia~- for some reo.sc'n, un}~nown, has 
cente r ed upo~1 ~ the centra.l !!10-tcr nouro;.1s. 
riWBR :~~ecovcr;-.t C~'-:1 r e sult tu:, dee.th usuall;-; ensues b~/ involve:'.ent of the 
muscles of res}") i r<>.tio·-. 

V. Prir.iarJ Ctec:;nere.tions ()f t'..".e psine; cord. Eero 1w have a mo r e or 
less co~rleto de~cnera ticn of c ertain sy stems ~~ axones o r tricts of the 
cord, !:J,ff e-; tin~ t ;1e ~-·1l·!ole leng t h ;:ri tt.Oi}.t e distinct injv.ry sev0ring its 
a:x?nos . am~ :'o:r:::time_s ~-;ri ~!·1cu t n E,rim~.ry de gene re ti on of' the ganglion c "'l ls 
w!:ic~: 5 :..·le rise to tn0 :f'1ce1~s. Tr.e trccts D.ffe·-tcd a.re L·os'.'!' 1-1l:ich con­
quc t ir.1pu.lses to e"n(L fro:-1 the b r a. in. 

l r'osterio?' .:lclercsis, also t !10·1m e.s tables dorsalis, loconoto r 
a:taKia. 7he tcr::is po ster i or scler .-; sis e.r:d. tc:.1.\ es clc rsB,lis are misnomers and 
were given to tl·i.e dise~.se at a t i:--15 :·.hsn it 11as t ::.rn..i ;:;i:nt that the sclerosis 
cf h<.>.rG.e:;.L1; of the po . te:rior colu·~:;:t -:z1e.s t~:e prir:1t·r/~l esio-::t . Locor.10to r 
e. t::: .. xia is simpl? a clinicc:i. ~ na.ue ~i ver! bece.,use of this conon clinical feat­
u re. Po s:.eric- :c .3Clerosi s, t~1e:.'1 is P di see.se in FI~i ch t he peripheral sei1-
sory neurons slouly d egenerate. 

la. :E.tilo,:s:{:- 'l'.:.c es dorse,lis is folmd much more :frequently 
i;:-i :..ic.n tha:n i;J. weir:.en, (lC to 1) , its age c f preference is between 30 and 
4.0 ~rears, rarely over 20 an.d usue.11~7 it has distinctly develo ped before trle 
a.;e of 50. :'he definit:.~ un6.erl~ring cause is not 1morm. but syphilis is 
pres3nt in ty far the greater nu.rnber of cases, the percentage bein5 vari­
ously given frcm BO tp 0or; pf all cases. Jome ·observers hold that t ab es 
dors3.lis Rever arises in e. ps,tie·-·.t who has not had e r does not have 
syphilis. it arises somewhere bet1-1een 6 e,nd ii:; yeo.rs· ~.fter the prinary 
l~:sion. Tr:e lesions a::.·e net distinctly· syphilitic in nature or· in his­
tole;~· and liiay be due to the toxins ivhich hc.ve arisen e.s a result o f 
the eeneral metabolic disturbances due to the syp~i}.is. Exp0sure to co ld, 
over exertion, excessive use of alcohol, excessive sexual indulgence, 
probably act only as predisposing causes. 

2s.. x·:orbid • .'.\ns.torny:--T'r:e sr:r:>earancc of the cord botl1 •g rossly 
and ninutel;,.- r.rill vary with the age of t h e lesion. In some cases it is 
the dorsel portion of the cord, i, e: that part of .the cord which cor­
responds to the thoracic vertebrae, which is chiefly involved. In oth1.;;r 
oases tne greater pert of the lesion is seen in the dorso-lumbar region 
and again one r.lay f'ind that the chiefest a-mount of involvement .and the 
eari1erst is in the cervical part of the c~rd, producing the · socalled 
~igh or .cervical form of tabes. 
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In order that the lesions found in posJerior sclerosis ma)' be ~•e whe.t more intelligible lat us consider as briefly e.s possible some ot the facts about the posterior spinal ,;anglion. .tet it be rer.1embered that posterior sclerosis is not a l e sion pri!ila.rily of the eord, but it is an a!'f'ection of the peripheral sensor~' neurm1s a:nd that the degenere,tions Net in t h e cord ere seccn.dci.ry t o this. rrom t I:s ·:;r-.ng lion cells in the ncs­terior s~inal 3~n~lia cones o~f a sin8le ~roces s which s oon divides into two 'branches , first: a peripher~_.l ~ re.incl:.. wllici1 extends out to t!1e periph­ery of the body, slrir. !'1uscle:s and l::oints. Tuis is rea lly t h e dendrite c• f the ~-;E.nglicn cell and tra.J1sni ts i-:npulses-!£ the c~j"j./ gs.nglion cell e.nd it is t he &:11~' inst:.r~c e in the body where e. dendri t G uecomes medule. ted. Tue s econd, or c entr a l pc rticn of t ti s rrnce:::::s , t he r~' F.•l s.xcl1.e c, f the c~::. J., ccnducts impulsc~_.f:IIaV __ f1~m t r.. e gan0licn cell. '.:.'tii s centr e..l process ente r the spinal cc rd :proper in the postero-le. tE l."'al portion. at or near the p0stc rior horn, t:1en it divides again il"lto tuo r r c c 0sses, 0;_1e a she.rt O.cscend­:i_ng branch which descends in the cord for a segr:iE:. .. t or t:-ro, and ano ther lon::~er e scending b r 2!!ch ,·;hose final distri1Ju ticn v;ill be given la t 8r • .!-~S soon as this £>xone enters the cord it s i ves off c. prominent colle.tere..l whi ch enters e.216. :n~-:J~es u::;:> t:1.e cclun of Lisse.uer. r:e'."lr,10:--iber t!:.at in this colu:.111 of' Lissauer -::'re have it divided i!1to t ;m r-nrts 1:::-7 the T)Orrteri0r limll of' f:;rqr :io.tter, so that a porticn of it lie·s exter~c.l tr::~ tl!.e posterio : r~o rn and -~f c e_:,enera ted, e.s it freq·c.1ently is in pc. sterior sclorc sis, qn~r : confUse •:·n e i nto t ::-Linldne; th~. t rm }:.ave a c:.;1Sener0,ti(.\l1 of tl:.e laterc.l ccl­u~ ·)n. The r:ie.in centre.:!. !'c.rt, t:w ascending brs.nch of t~10 ttxc.ne i.1 the lct·;e / p8.rt of t~>e cord; i , e, those arisins from the s .:-:i.cral and lur=1to.r P<' Sterin: roots, pc:.ss quic3:: l:r throu3h t~--o colum!'l cf :i.:;urdoch and constitute tl1c .:;rcs.tP exosenous part of ti.1e colu;nn of Go ll. .:ust here , it is r.ie.l:i. to c ull atten­tion to t2";e fr,ct t~-:at :.r!:l cti·~c;.ly v.11 c f tLe tre.cts of ~"le c0rc1 ?.. r e ra~d0 U!) of. exo5e21ous fi1:,ers o r f"iLer·s 1ini ch arise so~e \/here out side of tr1t: cc rd n.rJ.C. e:-ido,-:;encus fibers , those arisi~1:!; 1:1 thi:·1 t l":e cord, chiel~r from the .:;e.nglion cells of the (!,r fj"J Hatter. In the dcrsi:l r '2:=gion t l1ese central fibers for a ti:-1e tre,vcrse the COlU''.:)11. 'Jf furd!';.Ch pnrticularly just !.nside the r ost0ric r horn , t:--~c!1 rass i~1to t:.-.,.e column of no11 -9.P.d ru::;. D.lcr:..:; it s ;:osterio s rortio:.:. . In t~H.; corvics.J. r er;ioi1, es~c .... ic,J. 1~· rdr:;l: up, these central c..:·:c:nc-s rer:c. i:n in t::~ :: coll.ma o f' .C.u::·dccl:. enc. fine.lly e.rborize ar t'U..'1<1 tl:e lar;e cells in the cunee to nuclens. '.'..'he fit.ef'S ·nhich have come up froi:1 the colurm of 0oll in s sini le.r T!l0=1ner nrto r i ze around tl;.e cells in the nucleus .;rs.cilis. ·:'hrou;_;li.or1. t theri course tot~";. the o.sccndine; and descending 1...r.:mches e.re consto.ntly civinr; off coll~tcra.ls wJ~ich hel~ tp increase tl:e size of t~~e postsrior trcct. ~"<: ·.; nhile -the distri"lut lon ju.st ncnti•;i;.ed. for the centre-1 pe .. rt cf' theis e.x.o!ie r;ill ho l d f0r the lf',n­:;er 1re21c:1es, tl1e1-e E:.re shirter c~es from otl:er c el ls in the S?in::..l gs.n­gl ie.. w~:.:t c·r~ ent er ttc .sra.z;· matter a:.-1d i.=: r tor ize &l·OU.t the ge.n-::;lio!l cells. it-L t:-:ese points ii1 m~~1d let us cor.sidcr someTihat t!:e ~roz s ~.nd r:d1i.utf.J featur .::,s of a ce.s~ of :;:rostcrior sclerosis . j.f.. 'fhe ez,rl~~- sta.'.3e diff'c-rs I:~e terially fro~ the t seen in t he ·1ery late ste.::;e of <:> long standin:; CEtSO • 

7I::e e~ rl ier ceses: -- nn remove.1 t!:e dure, is n'.):-tna.l but the pia is usually sor.~e·,-,he..t t:t:.ic~~ ened over t!~e pc steric r 0(' lunns in the a rea c:1iefl;-; involv ed and it r'la;y be somev1hD.t adherent bu t t hi s is net s COT11!-1cn f'ec,,ture. ':;:'i:e posterior colur.m 1ne.y 'f'eol e, bit t oo hard and on proper :f'ix­s.tion in :!ullcr' s fliud some s.roas of d0ge:1err .. ti'.J!1 sho·.7 up as ;?,reyish ~~tct2s . In t~e early ste~e these areas sho~ up a* different parts of the i;os t 0rior column at dif'ferent levels of tl:e cord. - ?roper nicrcscoElice.l pr0;)e1~-ation will better reve.l the exact part involved. In t.nG dorso-sr.=cr~.1 region t11e colur:1~ of !JiSf'.u er wi ll be oom­pletel:' degenerated. In t :·:o dorsol portion two !\ree.s of degenero.tion will shoH:--Cne in t~10 :riosterior po1 .. tion of the colurm of Cell, another in the colurm of i:urds.ch just ii.1ternal to the postcrlcr i"!Orn· 1n the c e r'.rica l region t hG degenera.tio ·:: ::vill be fou;id al::iost confined t o t he; column of Goll , especiall;,r its out0r "-md ros t erior part. In t hi s descrip tion m~ have chosen a. c~'.se ··rhere- the:; lesif'n i-~as invcl ved especially the dorso­sacral :periperl.a. s ::msor:r neurone. Ir: tl:e case of.' ~dgh or cervice,l ta.bes, i.'rl:°'dle t he colur.m cf Gell :11a.~r si1o>r some ds,seneration, rr.e a.re quite liJ(ely to r.ave t he c<' lm:1Y: o f Lurdach especially degenerated. Choosin.:; no~1 a ca.se of long standin.3:-- The co rd on removal will te distinctly flattened, the d egenerwtion cf t he r-osterioifr coluT1111s very .narked, pre.ctically complete. 'Lhe spinal pie. often shor;s as a dense mite "";:;,;.;nd <.-ver the posterior eolumn, it is quit e adherent a...11d this part of the cord (post erior column) f eels distinctly herd. On section it is gre.yish reel in contrast to t he white color of the other parts of the white r.le.tter of' the cord s.nd mi croscopical section will si10'~ de~eneration to have involved almOst e.ll of each of the posterior columns. A neuroglia and connective tissue preli~erati~n gives us the sclerosis. which ori~inall~ na~~d thr, a~~~, ·i.sea.se . 
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diseE.se. Tr.ro parts of' tl:e po s ter·ior columns are likely to escape except 
.in the extrer:1e 0r Ver~~ lo:n:::; standing c ases . One of these is at the anter· 
ior :rart of the col11::-nn of Coll , ih~ing next to t;'1e posterior coihnr6Bsure 
;~_nc. ::1a de up chiefly of enc,052:0!1.hus c..ssoci .'.? tion. fibers. ?he other arc.s.s, 
a s :·<all tri~.!'l;~lar e ::.~ea, i:·i~g jw.::t over t~'e pie. pos -:.erioly and n ext to 
t:!:".c posterior r' edian ·fi s sure . Ce.reful exa;"line. tj_ on , even in the e.s:rly 
Hta~e, reveels c~~~~~s in t~e poster io r spinRl s angl ioa, consisting of a 
C.cr;enerc-. ti on a1"!.d a tror : .. :,- of t l·:e s c:ns lion cells. · :1th t!1ese deg enerations 
will 1:.e seen i;.-1 the :p e ri_!!!:c:"n l dendrites of xkill': these cells • . e e re n o w 
r e.-·Hl:· t c c o:- ·, i ch ·r tl::e i'u:nda;':'len tc.l ch.s.ngc s in tc,bes dorsa.li s. Three po s si­
b i li ties pre s ent t~eMoelves:-

(a.). rl'r:e priner~; fi.1:1can e!:ltal clw.n1'.Se Tlla.y be a de:?;enero.tion in the 
pcriphor.sl C.0;·2ciri tcs or the !'.'Griph·2ral nerves . If thes e be degener n.ted, 
i!!l?.YJ2.S8 S i.:O ::.0:1r:-;er t .re Cs.rricd tl:rol.1 5:: tr~eD t o their cells. :3-:> e1e cell 
i ·cself r:e:.r u~:C:crso c:-:.a~v;es a .:; a r0sul t o f v:::icl1 the c e~1tral 2xnc e des en­
era.tes. 

(b) 7l'1e se.ngl i on cells of tl~e posterior sp inal ganglia ma~r degenere.te 
p1"iDr l"il:·. I:e s:.ll ti: ... z fro·~,1 t>is tt:.ere will naturall~: f 0 llo11 a d<.Jgener c;. tion 
in ttese pro~ssses . 

( c) '.I'::i s locz. t s t:·"c l e sion Li or a"Lou t the po s terio n e r ve root, 
tot·. 10er-~ t,;:c s~ins.:;. ,:;e.n c;li.s. a.nc: L ·:e: s p inc-,l c o rd. :;::;uch one cf these he.~ 
its ~.dher·e:its . It sce-:i. s t o ·c·:e tr~c=; t t Le bull: of eviC.en c e tends rat:;.e r to 
point to t;>. e T'Cri:;il:er:.:~1 de :;c.:1oretio.i·1 as the fui1dase::-.tal clie.nge . 

:i::cs-1..1 lj,_s:- (q,), TI·. e .~ . .gryll 1:obertson pupil= l c,o s of acconodation 
to : 1::.:;:-i t t.:Jt ::ot t o C:ist&:-:ce. ( 2 ) -:C:e li ;;htenfiine; or lc.r.censting girdle 
pa.ii.1s :c:::d l:ot f:u s:~.:. :1 · s. 'These <:Te ro:'le:-::. ( 3 ) . Loss o f te.ctile sense and 
the inatil :!. t ~' t o T;;_r. '- e e.cce.rG t e nover:1 en ts, he Si'ray s ~-,1-;.en his e~;es a:ce 
closs d 8.nd ealts s te:_::ping !1i )1 a s thou:;£:. in cc t tor. o r in fee t h e rs. ( '~) A 
loss or dis tu.rt c.~1ce of -i:.::e rcf l c :x.c.s . ( f:) . Li suall~r l r- te various tro:phi c 
··;"c.n .~c s E:.S c5.ystrc:p!·lies er c ~ :.J.1 ro:pies e tc , occur . 

2.. e cture .q_/1G 1 0·:- . 
2. Fri ederic~ ' s !taxic, o r hereditary Spinal 2 t 2xi a . 

l e . }. tiolo .:: .. -- :- 7i1e cause of t h is c1iseese is :'lot l:no~vn . In 
so~.:e c a.ses it sce--:1s to L;:,·: e h~en illi:.eri ted or probo.'cl~! a better r;re..~r of' 
statiag t:i:lis is that it is rro;1e to at to. cl<: "!'lore than one me'.!lber of a 
family, and to occur in successive gener~tions . 

2a • .. orLid ;..nato:r;1y :- 'l'he t.2.:p:J..cel ~o :-:--c: is mt:ch too small, 
especially in the c::.rvical re~;ion. c.nu. this dimL1ution in size seems to 
··. ffect all the cons'i:.i tutents. 
. u icrc scopi~e.lly: · ther~ is c de_;;e;:1erc.~ion ·founc;! in t!:.e po st?rior 2.nt: 
i n the laterel fracts;the n egoncrat1on be1n~ esp ecial l y con plete in t he 
colu:·1•1x of C·oll: f'req -:.1.cntlY co:n~-:.let.e ia the Crossed Pyramidal tra.cts end 
in Cle.rte ' s coilrum;i , r/nile n consiC.ero.ble purt of the direct pyr a·midal 
tre.. ct and ti.1e columnc.f Eurc1acl1 is still in t!lct. The colu:-:iI: of GO'Ker ' s 
"':i1e.J Le nuc~1. involved. Atro}.'.lhic ~.nd degen8r s. ti ve changes may o ccur in the 
~ n terior i.orr1s. 

3a. :r.esul ts: - In eerly childhood. or infancy t~16re t e3ins to occu 
move"2er:ts of a choreic natu.re:nyst&.:~11.i.s, disorders of speech: trenblin.;; : 
lc, c~~ c f' co-ordi!1aticna.i'ld ofter: e. l ateral curvature of the spine. 

:::. i-u"'n;/o trophi c Lateral ~;c1erosis: -
'It1is is a Ptimar~r progressive · 

d t • 0 1 • l · . t• I t' .L i i 1 - t h • 0 

• 1 e ~;erwra 1011 1nvo ving c•o nft- ~1e cor" co-sp na e.nct he spJ_no- per:ipnera 
nerves, e.g., dege~1c1~& tion i;;ill be seen in the ~onor or pyramidal trs.cts 
and in tl"~c a.!1terior hor:1s . 

la. LthHogy: ·- 7he cause is not kno rm. 
2a. . :.orbid f;na(iomy: - 'l'here is e. degeneration in the fibers 

of tl~e pyranidnl trs .. ct9~ :nore especie.lly the corssed pyramidal, hence the 
ne.r!e l s terr 1 sclerosis 1 EnJ seconta.rily a degeneration in the gangl ion 
cells of the a!l. terior hoi'n c::.-r-.d th s i r correspcndi:n_:s nerves. 

Grossly: - In 2 neel es tal:.li shed cc:.s e of am~1otrophi c la ters,l sclerosis 
the cord is too s;:1all, especially alone; the c ervical enlarger.lent. The dura 
undergoes no che.:1ge except pe~ha,-s a thi c~~ening late i :: the disease: the 
pin also is f'arrly n o r:n.?.l, eYcept i t may te too adherent. Tue cord feels 
distinctl~' ha.rd a:r;.<l or~ section of a fresg cord the lateral pyramidal tract 
are grey or light grey i ::::is t ead of white. The anterior horn :1ill probably 
show no gross lesion except that it may be too soft and too red. The 
changes thus mentioned may be followed up into the oLlongata. The P.ypo-



glossa.l e.nd · C-lossopharyn0e~ 1 n or •1e s may be s ·:·,1c:,ll e:-:d shrunken end like 

c1:c:·1ses n:.:·e to be e;.;::yecteC. in the na.terior nerve roots . l. lso one sees 

E nrns0ular e.trophy -;·1i tl1 u. defor~Tlit~r anc fiX[.tion of t r ie joints • 

. :: icro sco,' ically :- }.' roper p rep.sration and Btaining will shoVI e, degen­

cretio~1 in t he crcssGd -~,. 1~0.mid.f.l.l trc.ct, tut the neruolo ··.· 1 ~. tissu2 is v 0r 1· 

., . ., . ... . - ,,.) 
"" 

~1 ttie increased. in ce~ts1n c caes some Gese :erBtion may ~e manifest in 

t.J.:e coll1.:·:m~ of Goll, t:1us A.~•nroa.chi.n.'.7, tb:. t~:pe of combir: Hi sclerosis. Tn 

t~:ese sections the ;e::-iernl size P.,:'10. s:-:a,e of t::s a.:1ter:ior horn -~.-, ke~ t, 

-:. '!.;.t -:-:.'.1.ny of tl:e cells c.:-::e. C.egcne:-::-Bt0d e!:cl tI'.e ti s sue is t o loose. The ax­

o-.· E:: S & l"'e s· .. &,ll? ~r-,c1 shr'...ff.h::n . !."ot h:f1·er:-uen tly ca.refill stud; wiJ.l reveal 

e. C::.e.":'.e:1 e:~c; tlon of s o:··:e nf t '.'e !)zcr e.!i! idal c ells o:C' the cerebral c0rtex, tho s 

of tLe nc:.or area. l.':~e c.xo:1cs of t~1.e se d iseased c el ls will also tie deg e::-1-

e re.tecl.. . hen t '.-.. is occL.:rs a c:n't9.tn a,:;:ount o f de :;eneration rril l si·10H e,lso 

L1 the interr:.al c&-;JS",J.l•:-:: .. . 
r.1· ·--.,~· 0 s .; .. l .c'-- T''-" '"'1 8"' C' r1" r• ·--"1-· t">o•, + ,...,, . ' b - +' a· d f" ' 
..,_;.~u.,~,v ..:.! v•~t; , . ~:;,v ··u . ·'-' ~~~<: .... .., v - ·vl'·-·-'-J.~- C'- :: ... nE:: se iseese icers 

are t hose of sj ... :;)ls atrO]:''h,:· wi t .: o. su"t:,st:i.tution of' e.dipose tis sue :for t h e 

nusc:ile.:c subst<.:.~-~~ e . 20:-.1e ti·1 t.::s, hor:eiler) t ho chanse in tl'~e nusc'ih:ihe fibers 

is tl1a t of E> ... fc.tt~' de::;'-·.r:er& tio11e "·~t ~r:-:p~1. ic 01~ co:!nletel.1Cr C:. e-:enai-,at ed mus-
- . ~ ~~ 

cu l a.r f il-:crs \7i 11 :-:.o :'.'m.i.i1c:t Ei<2f:: 't} side Hit:;. otller s unchanv.cd. . 

Za. Rssul ts: - 7l!e:..··e occurs a muscular ":ea}'r..ess , fibri 11.a ry 

t 1-fi tc'.:1ing, l atc:c en <-:.tro::-h:r cccEr.i:.16 first usually i n t !.10 a rn, l ater a weel~ 

ir..s an(!'! spe.stic cc::(i tion c f tll .::. 1 0.:;s . The tencl.0:1 reflexe s sre increc.~ed 

a:-: ( Iabin.sl· i's si:,11 is pr0scmt. If t~ie nedu -_J.g is affecte;c, t en we he.ve 

e:. Glosso'-Lo.t i o- ::-:·1.e. r :r::;.-:oc.l Cl"' bulb&.::.' paral~rsis, but t '::is usv.all:r or;curs 

ls.te. 
4 . ~rin~ry La ~erel :cl erosis or Srastic Paraplegia:- 3irnila r 

t ·"' t -.. ,_. e ~- ~ve ',-·o.1. - ,,.. ~~, ~ t"> T ~-'- r--,... ..... 1 - r> 1 r~ ro~1·c: ~s t'-1·s s-..- .. c:.i-1·c F"'r"'plc..-1·a 
~ '-"'. '-' - , ~ .. '-" u.t ._,y~ ...... _, ~·-· _,:; _ ... .. ...:v..Lv O ~, ..I. . : ~.JC...,;,, ~ '- '- "" t;, " 1 

b•1t be:·e 7.he CO:'SSGC: ·:::~ro.-1i6£.l tr.::cts e. :.: e h1volved i-r~ .. tLout the di stur'tance 

in t h e anterior ho~1s. I~ h~s teen deni ed by s0~ a th2 t such a condition 

exist s, -,-. il e s:.ill c t~-i8l'S held. t l:&. t t ::--.i s is but an ee rl:y staq;e of o.;-;iyotrcpr 

].·,.. -!"o.,...,." "'1l·'.err~ 'I -.1.'e t•-:ri- ·~·•·1'"""-~~· "-"A11.er·~ 1 'l' ,,.. r) ·u~s o.C> ... '1eoe ca~~1s ·.- (,) In-
"" • .&. ··~ · - - (. J i..... t::· ... -1.:-~ ... -~ b"".. ..-..L. t.:) .J- ' .:·' .i. \,; .\ ..... --- -- ~ ...L,. 

f e.:;.ti le or cohgeni tal (:) Th e nc.ul t fo;..,·:·~. 

(1). 1:1 the i nfantile of c0:Ln;:ita:. forr:1 \78 he.ve .s. 1;n:rti~.t ©T con:pletE. 

a.'i:·s011 ce of the n0 t 0r ~.:.rt. (' "'.°' t.:~e c0robrui1 , an early or cons.:;eni tal henor rhe.c_, 

into the rlotor e_rcc or into1~".:0. l co., s;..ile. Pollo'.1ing this t he later -:1 py­

ranid r.>!. ~:Zt:..ct is ds~aneret3d o.n.d so-"e involvenent is s ee~- in the direct. 

p.-r::>r.1idal tra ct. It is t~ l;e hotoC. hero that t h e dc~~:cnc. r~tion r.1ay -. ce 

con:'ined to o:ne side, producing .1.1. he:nipl egia a.nd to all in ten ts and · pur­

posE:!s t he lesion produ.ced is simlie.r tr) that 77hich nil l be described 

under tl~e des enc•r.=.t tic·n secondary in origin . In such cases there is very 

11 ttle t end0nc:1 to the prolifer2tion of the neuroglia and so the cord is 

distinctly t oo sma ll espec ie.l l~r about the lateral tracts. 

r.:~.::.\3::...::.: :-- ·.::'he i nf.s.nt earl:: shous a spe.stic con traction of t~1e leg :. 

an_tl. of the ar:1s and leg s, later more di st inct cerebra 1 symptons as 

strabisnus enilerJtic ctt&.chs etc o 

( 2) ri1 t!"!e adult form t~e m1 ~ome of the trouble i s very in-­

siduc•tu.:: and tr.rre is a slon &cgenerati on of t:.1e direct and cro ssed p~r rar.t­

id.:i. l trc-vcts. :.0re tl::.e disease usually occurs betr;een the 20 and 40 year 

e.n d has teen v a.rioi.l Sly attri buted to s:rphilis, injury, p~"isoning and infec 

tious diseases . i~ srccus.l r:r;.1scular ~.-:eeJrn.ess ;::i th spastici t~', Eatins1';:y' s 

si{;n , increased ref'l e:;ws oc c~.lrs tut /;,'/ft with n o involvement of tl"1e rectmn 

and bladder and n o sensory disturbance. 

5. Conbined sclercsis o r Ataxic Paraplegia or Cor.lbined Posterio r 

Lateral clhl0 r o si s :-- Eere e-ior e occurs a degeneration in the posterior and 

ls.teral colunns. 
l a. £.,tic l ogy :-- Cm"lcussion, injury t o the spine, pernicious 

anemia, SJpt.ilis , lead :poiso:'1ing, and even ;r:al a ri a have been assigned as 

causes. ::::a . .. orbid J\.n.a tomy:--- TI1e .cord is distinctly too small, the 

di:-.1inution in size b enig chiefl y over t he posterior end l ateral portions. 

This pa.rt is di stinct~1..:r he.rder than it should be. r'n fresh section, the 

degenerP..t eet colu.rm s 2,re g roy er gra~; j_ sh whits. The tre ots rriore freq_uently 

involved are the ool1~nns ·;) f' Coll ar.d Iurda.oh, Clar~"' 1 s colunm and conse­

ouentlv the direct cerebellar t ract and a ·i_so t he crossed pyramidal tract. 

Thus we have a combination o r t~1e lesion of tabes dorsalis and lateral 

sclerosis, however y the invG'!l ve;-:!ent cf. the posterior columns here is rarel~ 

so tJ/Jt,/; great as in tubes dorsalis and also t he process usually begins 

in the pyramidal traets ancl later ir:vol v0s the posterior ones . 

3a9 F'.esults>·-· It b eg7.ns wi-" 11 a Si)astic par apleGia as under 

the primary lateral sclerosis; 7-~en later there are the shooting pains, 
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&.taxie a..YJ.G. otl~ £=r s~~tm]!:ls of ordinar;;t 'l'o.bes. 

r:. Chronic ~ll..nterior Polio-~ ·yeli tis. 
7:"1is is s ometimes called Pro­

gress;_ v e .·;uscule.r i::.trophy of tl:e .Aron-Ducl'lenne type.. So;:1e au tho rs bold 
t . t .. t' t' . 1 ' ' d i.... . :10. c. cu s u1c 10:-1 s :.lCt'. ... Q c e rawn .., E:tr::ee:1 t ne progressive r,n.1sc11lF..r e.trcph;-» 
end c:n ... on!c e.nter.:or polio myelitis, but ir: a~l t hese cs.ses there is a 
u 3l1c~l EJ,11Q in::mrts.n t i n vol \·e;;1e;n:, T'f t::e er~~er::..or r:orr:! s . ·:.th e.. C.e.r:er:er;~ ti on 
of' tl~o ; .... "'C.1..,""lio""' C"'1 1s 1"i +~--i +1- p ,..,.,.._ . ...,es ~ ·r·a.1 .., • . ;<:!._ .• , ~ ·~r·-::.-~C'! ,..,,..,'+"J-.c-L cilir1' 

.. -'~ -• ~~ ...... , . ..-.. ..... - -- , .t v ... .. :..i • ...,, c-A.-..J. Jo. ....... ... o. .... _.._. v v .J. ~ . , .. ...,,J....::. . .. ... · ·• _c... :..J ... -

Cl3~.l~,. .s11 r:i.n te::1 0 1.--ter·1 c1.:: a:::~ e~. s is pr~ ... o.ct j_ cc:l l:1 i-:t~O ssi bl e c.nd. eve11 s.r:.f'i to~7liC~ 
0xa:t~ir1s-: io:1 of the oo:.:'CL m<-«-:t .sli.o'.·-r ·no dif:..,e:..~0:1.ce . So t:1c-. t for precti c eJ .. 
:··._;. r::_:cses one c c.:~ consiC:er t hem :..~-::0 sa: ... D r. roc·~ss . 

le.. :2ti olog~7 : - This co·;di ti.o;.1 r.le.:· f'ol lon ptri!1longed ;·~tusculB r 
C~ert:.0:1, C ':l:lC'-1'3SiOll , f'0 r h?!°:S O~~-:_,_rs late , ~wn:r .\'88.rS i:;:'+,er a distinct 
attocj of t~:e acute .Antsi .... ior _;_·~· l:.o . ·::01::. tis. ~ut v;>i t h a.:1 t hes e tl-:e etic -
3.o,::-~r is qu:!. te obscure . 

£:a. do rbid )~naton:.r:- T~rn size of' t~.ce cord is practically 
uncl•e.i.l:)od e.s & :rule. I-'i ~~atio!1 i n ·.:\lll E; r' s fluid '!.t::.Y s·:o\7 a :1 alteration 
~·~ s1' '-"' n;1c~ .,_,, ,~ -~-, o-P ... -~-- ,,, ..... .... ,, ..... ~or ~1or·~s "o•·"'- not n c -~ ;1- ... h ld 
-~" _,.~ CJ- ' ..,;•.C,:'':_· - v •. v ~-.:.. u v .. - l •• ' .I ..J .e e:::>,. r.._ ~/ o vOJ!le 0 

thct :-ten t ::1is c°t.a:tl:._:e does s:1ow tll.e.t it is ch ronic e.:ntorior polio -nycli tis 
a~-.d 1{1er 0 it dces not sl:c~·: = :)ro_q: r ei:;si ve suina l musc:.:le.r atro"'!)h'T . . 

l:: crosco~~ .ic c.1 1:':--'fhe c;e.11~lion cells ar~.; atrophic and d ege!lerated, 
s l".owi n; rmch too °:.' €~" Sf.m.3lic~1 c ell s to t he section. ·i-=-ni s cha.nse usuall~r 

1::e.:-.;i~s !'.',nd is !nest 1.13, r!rnd in ·::.::. e 1 
.. :J.::_;p.:;r dc rsel and C8rvical regions a:i.d 

fron l10rc spre£~C.s 1-1-lJ s:1d. do 1.m• I t r:n,y involve t ho i1uclei in the nedulla, 
rn"'Oc1.ucinn: s :r:n-T+:.cns c.:' b'C.ltnr peral v sis. ; i th t he de~rnneration o:r th e P-an-
-. - - . "" ~ w 

::-;lie~ c.:;lls of t:1e £.l1torior horn the r s follorrn e C.et;en!;rf~ti cn of theri 
ax.ones a:ld t?:el1 the nt:.sclcs z. trophy, first lf! e:;ener::~ tin and being convertad 
i~1to c. fatt:· detrl ~is, perl"' .. a~s c:'.1: 3' a. f2.tty s arcolel.ilI'!a rema.i!1s• Some 
times tl"~ e atr·:.>p~;-~;' is sin;le o.:1d a li:!"O"Jlatosis c ccu rs. 

0a. :::es·:tl ts :- :.!.~'1. S S G l:.e._:;in slc i.\·ly r-:i t : l r't. '.;;ea!~~.ess :-:i;1d. a. 
fl~cc iC.:l. t:', US"l'.e ll:: o~ t ·· c s-.-·al :!.-: r r.m~>cl G s of tz1e h~.nd, t hen t~--...e B.r:-·1 s, tl-: 0~ 

t he sl::.o-ilci -2r s ~:d t!:s trnn· s . It mcy l[:~:-sr invo l ve t~1e C. ia1:ihr c::: or the se 
·,·mscles sup1:li~d by tl~ e Vs.:)us, t:.e Clo s sopharyngeal a~C. Eypce;lossal :i.e rvos 
end t hus e·:~d f f\ tally. 

VI. SecondL-. r~· Dege·,_erst:ons of t •·e Sj>tns.l Co1~d. 

. 1ne~ th0re is a sep-
sra tion of t l·-.c axm: e or d.e:--,d ri tes from t hei r co1•resr-onC. ing gan g lian cells 
or \1hens··.:0r tl:e sa.i.lglion c e lls die, t Lese axones anc~ dcndri t es degonerste. 
If' it is d.ue to a def'i ni t e solution of t '.1e conti:n'J.i ty, ei tr.er desenerE:tion. 
of b:r <:c -~ual trumna , the Ci. egenerc. tion occurs cli stinctl~' i:.1 ti"e di l'ecti o~1 

of cunduct of t!~e ir.i:!;n.i..l.ses. In ce;rtf.' ... in cc ses , ho-::.?ever, v1here t he lesio~ 
is toxic, the first si9--: of tl-.e dczc:10r:..~tio:1 sca·''S to occur in t h e rart 
cf t he -,recess f'z.rt!":i.;:."':;st renovsd frc t n•tr:L ticn, ~08t C. istt.nt fI·om t l:.e 
.. )~ . .':l;:,lion C•:tll s and greduG.ll~.· e:ctends t o t:10 ceJ.l. 'l\.i s ,, however, does 
:.--:o t seer.! to te co;1str;1t. Froin tho ste.t.e:ilents jus t ma;de a:i.d keep ing in 
mL:d fa1e co;'lr::ti tutio::1 of t l1e tracts of t::e cord, it V!ill be s een t bat r:e 
bz. -v e an s..scc:1d:Lng u:nd e, descc:ndlr.g c10~enero t io:-1 , c1.epen6in~ ur>on whether 
it i 3 Sensrnfry._f/ o r me tor e.xonos or C<"'lls i n vo:i. n;d. 

l.Lescending degeners tion of the Cord. 
'..i.'his r!ill be fo·..l.."1.d in the pyramidal trac t s. It is possible, how­

ever, to find & lesser degree of desc ending degenerati~n in the tract of 
Covrnrs. If' t:ie lesion ue in the r~10 tor aroa of the cerebrum, ln the · coron 
rc.,cliD .. t c , in the intE:rnal Cl:,.psule, in the pens, er in the riedulle. there 
will "'i.;e e., d e scemdir..·--: degener'.?. tion of the direct pyrc..r.iidal tract en the 
SP...!ne side e:s th e lesion e.nd s. O.ogcner·:;tion of t he crossed p~·remida.l 
trc:,ct on tl:c Ol:i;iosi te side. ..;h.i:!.e this ge~1erRl stntmr.e~t holds true, 
;;1or:3 cc-.re7'ul ex.s:nins.tion has shoYm tL~.t there is a d03eneration of some 
of t ;: e fibers of the 1 a. ter~.l r>Yra!~id!'. l "';;r!l.ct on th(: s-:i.i!1e sid·e &S the cen tr 
lesion, thus :provins the.t a.11 cf tlla fi1)ers do not decusss.te. The lesion 
·,-,t::ich :i; rodv.ces si..:ch e. seco::nde.r:r de.;enera ticn ne.:.r be hemorrhas-e,directJ:.y 
into tte si:i .. bstc..nce of e..ny o:' ti:.ese :p·arts or !'rcssure upon then by tu'!!lors, 
heJ11orrha.:;e, ab scess for:neticn, etc. Lr~te in such a dt1s ·:rnnO.ing de~enera­
tion . there rnay occur so~:ie ct.anr~es of' the nature of a simple atrophy in 
the Pan~lion cells of' the anterior hron. No~ suppose we h&ve a lesion 

,:;, u 
'~1ich involves the transverse axis of the cord at some pl~ce as a trans-
V8rse myelitis, injury, tumor, or fractured bone, it is evident here that 
both motor a.nd sensory cells '1111 be cut of'f :from their cells, so that 
belo~1 the lesion we hs.vo &. descending ·dec;ene::·~tion in the direct and cross· 
ed pyramid~l tracts, sometimes also a caref'"~l examination will show some 
4eaeend1ng degen~ration in a little comma shaped tract l~ing at the inner 
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side of the column of Burdaoh. 

Lecture 4/19/'09. 
2.Ascending degenerations of the spinul cord:-

These arfect ~~e 
colurn.ns of t~ll E1.nc1. Burdeoh, t hese fir.ere bein~ cu~- off fro"' the posterior 
spi:1al ganglia. There \7111 e.2. so be an ascending degeners. ti on of sotne\1ha. t 
variable extent in the direct c erebellnr tract i'Je c 2use t l:. ese fibers are 
cur off f'rom t:1e cells of the colur:ms of Cle. r k e, and this degeneretion here 

.may be trac,ted as hig!1 up as t l1a restiform boG.y of the Oblongata. Su11pose 
the i11jury has occutied in t : .e Cords. Equina., ei tl;er fror:1 injury in v~ e lor:er 
lunl,ar of Sacral vertebrae er perhaps due t o a turne r f or:nc: tion, t.he11 a 
seconcla1 .. ~' asct">nding desenera.tion will occur dur to t~1e cu~ting off of 
the fiters fron t Le gl!.ngli!on cella of t 1:e poste r io r Spina l Ganglia. 7h is 
resenbles · Ver~/ mu ch t ::·: e dege:ner~1. tion in ·;abes Dorsal :. s • In the Lumbar 
cord alrnost ~fxt:.a;:x e.11 r: f' u -,e posterior c0l1 .. um:s, excer.>t a small median 
zone c:n C. <:-. po.rt close to t r:e posterio r co::;1r; i ssu1"'e, are degenerated. This 
dege:101"at ion :~E; '.:.s sm8.ller a.s we go I'..i ght-r, until it is aL"Jost who::.. l:.,r con­
:'inc d to t he c ~' !u.mn of Goll. 

'II I. Infectiot:s Granulona ta. 
1. Tuberculosis of tl~e Cord:- T,b,c, of tr.e co:-d substance it­

self is ~ nih.tce re.re. In so;;ic cases i,:,rl1ere t1:.e1' e l:.c.s occured a t,b, c of' tl'ie 
menin.:;ese,- t h e p c: :-ipI'.cr~I of the ccrd is invclved. b :,r C.iract exter .. sion, 
prcC.ucin.s a. t,b,c, neningo-myelitis. Tb.is p::cob~bly the ma: t frequent 
t.c, e invol ven:e1-. t of the cord, since the ~enil1gese may be in vol V8d. theu­
sel vcs b~~ a direct eJ-~tensicn of such e. t,b,c, involver:1ent of t h e spine 
in Pctt's Disease. Eo:1ev€r, in e.C:ci:itior: to t l:is t,b,c, meningo-myelitis, 
\.'e r.1ay f'j_!1d scli tar~· tubercles or multiple miliary tub ercles. 

Jolita.r~' Tutercles:- This 11c.s usu o. l'-:' cor,rn about from t,b,c, of tl~' 

mcni:1gese but it is so locc 1.ized thet one does not give to it t h e name 
tuberculous meningoen.cephali~is. It re.rely rec-.cb os a la.rGe size. It 
prcse11ts pro.ctice.ll~' ti1e same appcc.rc.nce e.nd inflanms.tor:r reaction about 
it D.~ the.t c f tuberculosis of' the brain. It na~r nroduce c. subacute 
myelitis •:i ~~~ destruct:..on C'f the tissue involved ·directl~··, in "iihich case 
i'.'e ·,;o -..>. ld e:~uect ~. subsequent C:.egGners.tion. 

~-! ilie.r~.- form:-- ,~j.'j. In milie.ry tuberculcsi s · of' the cord the bacteri · 
are Lrcu6ht to the blood by the blood stres:l!l and it is usually found in · 
con.'"'lection ;-ri th tuberculosis elsewhere, most frequently a genE'<ral mil-
1arJ tuberculosis, ho-.1ever, a. niliary tuberculosis of tl1e cord alone hae 
'been described. In this form the s;ro.y n;atte;r of the cord is involved by 
preference because of ~"le distribution of' the blood vessels. ". .e have 
prr.duoed a form of acute myelitis. In eddition to t h e small tubercles 
of aherscteristic histology there is an infiltration o f leucocytes along 
the r:ierivescular lymph sr.aees, pro1.if'erat.ion o.r the neurot;lia, 'Ni th some 
cJ.egenE:re.tion cf' the ganglion cel ls, either in t1: o c~ntcrior or posteric r 
!1orns. Car~ful e:{.&11ination ;::e,~; sho;v e, sme.11 amount of seccndar~' d egenera­
ticn but this is usually not mar~ed. It cs n..'"'lot be mncc out 'ITT.th the naked 
eye. l;ecause these cases usually do r!.ot 12.st long enough for e~tensi ve 
secondary degene-rz-.tions to occur. Nor is t h e distribu :.ion of these seconde~ 

0ezeners.tions regular, becm.; se of the irre.gule.r p~acings of the 11 ttle 
tubercles. 

2. S~rphilis of the Cord:-- Definite gu.Hr.i.8. May be f ound in the cord 
substa.~ce. ~'hey are rare and ere very ept t o be accompanied 0y che..n6es 
in the pie.. Such a gumrae. shows as s, gre.?ish whi to e.rea f"o lloued by a sec­
onde,r~-· C.eseneraticn• 'l'he~r ;.resent the usual micro scopical features• 'i'he 
most :l'requent syphi1itc lesion of the cord is a chronic syphilitic 
::·,enin3eo r.i;reli tis in ;·,'hicl:. the major !'e.rt of the involvement shows in 
the ~l!enen °:'eS a.nd in the blood vessels. The invol ver:rnnt of the blood 
vessels ~au l"·e circnl scribed or diffuse. The circu.-rnscribed areas \Yill 
probabl::r be surrounded by s~rn.11 areas 11hich arc very like gu.rnme. or at 
best th3 earl:: stc.~~; t:s of gu.rr~na. C-n the other hand, the vese ls nay be in­
volved difl'"'usel:;, one part sho~nng advanced stages of' degene:.~e. ti on 
·.m11e e.notl~er part will shoY'1 active cellular }):?Joliferation. · .. hile the 
arteries are shiefly affectd the veins a~e also involved. 
J...s to 4esults:e~ this there is a thickenig and obl,iteration v:ith or 
~t1thout t~rombosis or a thi11nin5 and dilatation with an cneurysn which 

may rupture later. The involvement of the pia in these cases is espec 
1e.lly lik.ely to be most prominent in the cervical or in the dorsal region. 
The pia is thick and adherent, either diffusely or loeally and may show 
t.he degenerative chan,ses of' gumr:ia. ·r.hen one attempts to remove it 
from the cord it tears the substance of t:1a t part and then shows as a thick 
tough dirty Vlbi te membrane, the inner part rough form the torn tags or tiss" 
tissue. In t.~e cord itself' one finds the periphery distinctly harder to 
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the touch, white, and microscopic£:,l examination shows the conneeti ve tis­
sue: exten-ston of the pis much thickened ::·nd with this one sees the al t ·er­
a tions in ti10 blood vessels described above. There may be .a swelling and 
degeneration of t he comp r essed nerve fib ers. The rnyelin sheaths may show 
fat droplets .?.nd the n euroglie, be somewhat increased. These seoonda~J 
degeneration s vary with t ile extent and loce tion of' the pa.rt involved. 
Along wit11 this t he · spina.l ner ve roots, b oth anterior and posterior, 
are t{Ui t e apt to "t:·e compressed by the thi~l-: pial extensions about them. 

Resu.l t.s: --C:n6 may have f'ew or many symptons depend'ing t.i.pon the 
extent of t he J.esion. 'l.':i."J.G Se disturbances are ant to be a combination o.f 
mot.or and s ensor:/ ones ~vi th y;e r he,p s an involvement of the rectum and blad­
der 5.::!d esrcciall~r i s this true if tl1e i nvol ve::ient of the cord in a · 
transve rse a.xis l'lr> s l>3en suf fi cient to a pproach the type of a trs.n-sveree 
m~reli t i s. 

"'./III . '.Zu .. ~~ors OI"' tl--:: e S:'Ii.\~j._f:, cr~·s; . 
1. Clio::-aa :-- .:'his is tt.0 mos:. imnortant -orima.rv tumor of t :ie cord. 

:;: t is <3.:p t to ",;e tlf ·the ia: ... il tra tinr; forin.: elcnga:ted., and extending over 
s s v e r !".l s·egmcn ts cf' t he cord, at t imes in vol vi'.:ng t he nerve roots , making 
them ls.r :·::;sr i;,11d ht-.rc.s1.. . The growth of such a tu-:nor in tl'le cord is £pt to 
ppofa~co curious di stortions tn shape a.nd perhap s lool; s something lil\e an 
hyport'l'oph~.r. Ctlv.Jr vtise t h'e g1iomc, o f t h e cord r esembl es both gr ossly· e.ncl 
minute ly t he glior.1a of t l1e b r ain . 

2. Prir:1~.r:.- Sarcoma of tr:e Cord:-- This is a very rare tumor. 
I t me.:: te e. sinrnle ss.:-::-coma. or \'1he:t is a.Cllecl a ~lio sarcoma. 

2: . 2.econder~· .'talignant l'umors :-- Bot11 cancers and s·arcome.s OOCUl" 
but the::; a r e not apt :.n r : .. ach a large size • 

ra.r asi tic Gys:.s :-- Due to the Echinococcus and C~rstec-ircr..rs may 
occ,ur in t he s:;;inal core< but t1;ey fare rare. 

T'D.e ?eri1)her s l iTervous S:rstem : Outline of' : 
A. The Cc-.ng1ia of. t:l.e Gr~mi s. l and Spinal l'~erves . 

I ~ ~netornical Cons iderstio~s- . 
II . Iegenerations . 

1. Cf' tl:.e cra!:"lial nerve gan glia. 
2. Cf the Spinal narve ganglia • 

. B. Peripheral ~erves . 
I. A~atoraical considerations . 
II. Circulatory Distur hances. 

1. E:rr-ere::nia , 
2. hemorrl"1a.ges. 
3 . I:dema.. 

III. At rophy. 
IV. De~ene~ations . 
V. Hegene·~a.tions of injured ne-rves. 
VI . Infla.n~&tions o r Heuritis. 

1. Acute Interstitial. 
S. Chronic Interstiti~l. 
3 . Parenct,~yi:rn,tous. 

l~ . ?oly neuritis . 
'/II . Infectious Gr anuloma . 

1. Tuberculosi s. 
2 . Syphilis. 
3 . Leprosy . 

VIII . Tumors. 
1. ·~J euroma. 
2 . Sarcona. 

J •• c:·~mglia of' t he Cranial a.rid Spinal Nerves. 
I . An~, tomical Considerations . The geµe re.l mak e up of ~he ganglion 

of t he cranial nerves and those f'ound in . c~mnection with the :poster-ior 
spinal roost is essentially t he SD.me . Jurrounding these ganglia i:S a 
fitrous capsul e i'lhis 1s a continuation of the perineurium of the ner-ve~ 
which aente r a.nd les.ve the ~angJ.i~. ', :i thin this capsule the ganglion eells 
are arraggod somewhat in layers or systems and consist of' three general 
type s of c ..:.lls: by :far tl1e:, gr0atE'.r number of' then e.r8 the unipolar cells, . 
ha7ing one proc ess which soon divides in a T or Y shape. One or these 
divisions cons titutes ·the peripheral portion, really a dendrite, and mad_... 
ulated• ho~ever, and transmitting impulses from the periphery or the body, tc 
this ganglion c e ll. The pther proces, in reality the axone, also medullat~~ conducts impulses away from the cell, enters the spinal cord alo···g the ·· 
posterior nerve roo ts, there divides into two branches, one short descending 
brancll going tor a segmant or two; the othe;r longer, ascending and vari­
ously distributed, chierly to the posterior column. An important collat­eral rroM this cE~:l!~C'J,~. "7 i:-;.-~::c~ C.,_ ~ .. ~ "'P r>-( ,_, c. ,, ~-:.:: ~""' -"'r-·~~ t'l-- "· ,...._...: 0 -" .,..,,..,....._ ,.._ .;> 
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colurnn of Lissaur. The second type of cell, also unipolar> has a short 

process i'ltlich does not leF.Ve t h e ganglion. The third type, -scant in 

numb6r_, is an ordinary Dul tipola r cell ve ry much 111<:.e tl:e cells of t{1e 

symp.s.thetic ;:;s.:-1glia. l':'le a~o::ies which enter t r"ese ganglia arborize 

£,bout the GB.ih6 lion c e lls. I1:e process es conduct senscr~· i :npu.l.ses. 

II. i,ege::.J.er l'. tion cf U:e Cr:.mi a l i.:anglia. 
1. 'l'hese ga..'1.glia ':-.ay be invo1v0d b y direct ex.t'.:.nsion of a neigh.'..x ·· r­

ing process o r ma~r l;ecor.~e der;e:.:e r a t r d as t he r e sul t or an ex+ -. c:: i on ·of c;, 

c1et·;ener.s.tion of t:-~e :peripheral s snsory e.xcn e s. In a number of c a ses per- . 

sist~mt trifacial n eur £.l.gis the ;;assorian gan ·:lie. h.as t eer. f ow!d much 

chen::::cd . 'L"h e r.1yeli~ s r..eothes and :-;.erve fH;ers de.;encr·e.tc: , t 1-::. e ,san3lion 

cells atronh:I and t l:..e c onnecti ile ti s sue i.s sc, n r oli ferB.ted as to ;7ive 
... .., _, . r_, 

r ise t o a distinct sclarosis. 2i::1il~.r ct.s,nges ; are occesicnally met in t 

othor c;an~lia of t l;e c r '··:1ial ne:c-..rcs. 
:E. 1e,:;e;-ierc.tion in the Spina l Gan~lia:-- ?his occurs in t ac es de r­

sali s anc. its connect i cn t I!ere hes alrea.C:y l. een. susc;esteC:. . '.i."h ese .<;angli c 

· ;:1a:1 also be involved by a direct extensi on of such processes es tuberculc.r 

cs res of t t e s:::'..ne , ext ::.·r.st cn of ti_111ors etc.. 'I'hen , too, d i 2 tin ct 

c~1ent:;es tc.ve boen f ound in these ganglia. tn herpes zoste r, probably of 

a cm2s c- ti v e ns t Er e . . In le r,ze S:;:J i:1al ganglia heve e,l so b een r::et a crcme.:;al 

but t:J.e r e-:..ation is not unC.erstcc d. 
B. Feri}""heral ~::e rv e s. 

I. Ans t c..,m!.cal Cc~1S id.cr2.tions . '?ne perench:·-ma c f a peripheral nerve 

is the bundle of axoncs frcr'\ ganglic.n cells . I'l:ese r::ay 1:e either direct 

ext ension fro~ t he pz~rc.miG.c..l cells of' t !ie cere"br &.l co r tez or ·rrom the 

c ell s of tLe l.lisc.l san;.~ lia, c r forn t:·rn c0lls of the 3rE:~'J ·.-··atter· cf tl"1e 

c o r d c r :;r ocGsses frc;., the r;cst·:·rio r sr)inal 'ganglia. In addition to this 

~~~ of t~em contain o r D&~ be enti r el y meta u p of the s ocel led synpa ­

ti18tic fi.'c e.rs frm:! tLG :;un<3lion cells cf the s~1ropathetic ganglia. The 

:neuraz.xcne in t he JJG(;ullc.t A..'- form is surro1..mded by tl1e nyelin sheath , 

t :·:Gn :he :.:1ou:rc.lGr:tr'.ln , e. dclicc..te me"·r2lre.ne, in ·;;f:. ich c e rtein nuclei appear B 

f a irly re3ule.r into;. .. ·vc.ls.j/Lffp;i').ji/:f-Vlif 71!.ese are SB.thered intc little bun­

dles surroun.C.ed b~/ t:::e eii6.0:1eurio11 ( c011i1ecti vo tissue), t~-:ese int o 

l [:' r .-:er bunC.lGs 1·,eld t o:;ethei"' br tr.e perineur:!.0n and t f:e entire nerve 

enc le.: aeC::. b ~r t he psr:Lnourio!'l. r.::he exi s c ylinders h ave various t erminations 

in the :-- 0 ri;l-_v·~7 cf tl:o tod.y ~ tl ' c, sensory ones t heir orm perculie.r n e: rvep 

enecin.:::;s , o..;1d t lae r:ic·tor onos to t he mu .:.;clo fibers by .:;. diff'erent che:. ...... ctcr 

of e:':"lcl. in~·; . 
II . Circu~otcry 1'i e turt2.nces . 

l . ~ · :r:perer:li a : hyp oi~e:nia. of t{~ s p Bripl!.eral n e r ves occurs in tlle 

a cute i:nflo.;:-:ri:.e. ti ens ur:~~ follows inj'-lri es . 
· " '·"""'"'·1~r·- .,, ·~· c.o.• - '.L""!'~,~o.·.:::. ,,::::u.., 1 1 v C""U.,,., .1..ror·"''M c1;r"'c+ 1·n·h· r11 ncr-

, ... . . --V .V l,,.., ··~j\;,..'._,• -• ._,.._.. -..,; '--'-.._. U.J....-oJ V<J ,.. ........ . , ..,.._ "'·' V J'-"'" ,,_,, ..1 

i-.~-.c: ~ :':rec cx:.rc:·:~ c1..iston.sic•n of t;':e "tlodd. vzssel s a.r.d in Ce rtai;1 of' .the 
,:~""'ec+;o1 •c:: d ·; ~~ ~"'"~s ,.,~ ... ;... - ~·1e.,...'"'rI"'h,... .. ~2· c + 0 - .... a.~e,.., ,..~; Th "" 4r.'"'crt 0 • ...... e "'i "'c· 
.J.. .l. .. .!. ~ '-'- u- - ..;.._::::;.;:;.._ . ....,._, · ...... :.,.,.:.; ~ .L ':\.,) :tc.:.G vv~... 1..:.._,ci • ... ~ ......... !1 ... ' c;.;.-Lo. V .J.. ...... ~ 

in t~J.e c or.::;_)ressisn RX.z tl-:t1X thct they produce or in subsequent organization 

ty fibrcu s t ~s s1.i. e y,:hich i.-:ay retrDct ar.d 001-:i.press t~·:e nerve fibers . 

Lect,, .... 6 ~ /r-.- tnr· 
...... .J. -=1 ''"' '-/ \.. ..... . 

Fl sase ~c.~- up <::. s soon s.s possi1..l e ~s -.1e need t~'e . .:10n e y for " Supp lies" 

3 . ~·~dcr.1a:- This oc~-u.r·s in the nsrve trpunksas thoy t raverse 

c;..r0.;.s of in.f~s~·,c; .. t ·~cn. It :-ir,_y te sufficient to produce pai;i from t he 

co:TDression of t!"'.e:.o.. 
• III. Atrophy:- 'i.'llis is very close ly rele.ted. to c.egene ration. Tb.e· 

a tropl"1y r;1ay occur frc:n p r essihre , LS by t 1.ir1o r s, cysts or & t tines fro-c 

cLr oni c infla!;rn~~~ tor~: chan;os . 
H ' . De.:;enor!:'. t ior: ; - as sug:;es ted before ;•:heneve r an e xone is cut off' 

fror.1 t i-:e gan0lion cell t o wh:Lcl1 it b e longs t~ore occurs a. deeenera tion 

in :,~w d irs ction in r!!'l ich U1e the a.zone trc..nsr:1i ts impulses. In uddi tioY1 

to t:-.is a c erte:ln. a::-.. :.-..:.nt c-f degene r a t :on o ccurs in the dire ction ·to Y121.rd th 

:;;.xm:e • s r,englion c ~ll. T~·~is cxter.ds buc ~: to v ··e n ee.res t uninju red n ode 

:r~wvier. '7ne amo!lu:1t of ba 1:~-;c.ed degen e r <' t ion \'!hich oc ours will ve.ry wi t h 

tl'.e amount of L1jury and the cr:ar acter of' .the injur.{ to the nerve tru.'1.k. 

I f it be a ~lean cut incission very little be.c1~~1a rd degeneration occurs •. 

I f, howe·1er, .tll.0 injur~· e }:tends over a gr ea. t e r area a s · in cauterization, 

injury, or corapr ession., the amount of t h is retrograde degeneration will lie 

g r et.. ter, n e rve; r extending, however, furth e r cack than the first injured 

node of Ranvie1· . ?he peripheral degeneration extends to the uttermost dis­

tributioU. of the axone. The first cha..'1.ge in the nerve can be rnade out 

only b y closr study. It consists of the oreaking up of the axone into a 

nur.iber ct' minute fibrillae •·:1th a saattering of' these about in the myelin. 
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About this time~ within 36 to 4-0 hours, the myalin ia tound to be broken 

up intc :fe.t droplets and soon the l ast vestige of the · axone i s gone, . with 
on ly the neurelemna left. ;riuch lat.er 11 ttle /Jf>fif...fit/ concent ric bodies 
like tl:l~ corpora, am:rlacia, onl;y- smaller, are to be found. 

v. Eegenera tion of Inj"Srod ~~erve :-- '.i'ak ing as a type the regeneration of 
e nerYe whic!': ~.as teen sevE;red, one finds that in betv:een the cut ends ther 
is first a henorrhage, t), clot, then becoming organized by the growing in 
of the COlt.'1.ecti e tissue epi theliods, their elongation into fibroblasts, 
a-::1 d the renetr.s.tion of ca~"illary blood vessels· At the ssme time phag-
ocytes cone i::i and b egin to remove the debris and of this debris an 
important pc-dut is the fa.t droplets -v.rhici1. have resulted fro m tne de~en-
erc;.. ti on cf the my-el in. ;~. t the sarae time the nuclei of the ne11?relerm·1a be~ 
begin to multiply, this cl:a.rit:;e bein~ no st pronc,unced in the proxim<. l end o 
of the nerve. lhe cytopasr:i of these cells elonr;ates and occup;:,rs a position 
cf tl1e :forner !:i:relin r.1i thin the neurelern11a. At t1-!e sa.me time the s.xones 
b eg-lns to elon.;;;a.te from its pr0xi::iEtl enc., pushes through the cytopa.sm of 
ths proliferetin.~ neuroler:!TJa eel :..s on through this you!lr; fibrous tissue 
until it :be;;.cl:es the old nourole1:F'.ll' ;:11:.en it r BpicUy proceeds to the :f'urtZ-,er 
extremity of the former ne1·ve fiber. J'>.s this exone penetrs tes throug..."1 the 
cytcpe.s;n of the proliferated neurolemDa cells it undergoes a diffe ren-
tie~ ti on in t o nyelin and new neuroler.r~s. where necess~ry·, i, e , bet;men 
tl·!e cut ends of the n erve fibers. 'l'hus the continui t:; c1 f the fib e r is 
restored and it ;~a.~" n:;a.in resume its fu:ic ti on, later, however, the contrac­
tion of the newly fort1cd fil:::rcus tisuue nay by the pressi.1re procuce a sub­
sec;ue;1t degener ation e r p r essure atrophy of the nerve fiber, thus ex­
ple..ining so:-.ie of the cases wllere the f\.E1ction h.s.s b een r estored only to be 

~ :Lo s t again. 
VI. InflaJ:mations and neuritis. 

This r.J.E,y be either a cute c; r cLrnnic and it is soriewhat a rbi tra­
·rily divided into int er~titiel and rer enchymatous n euritis, depending upon 
wheth8r it .~s t x1.G tntersti tial connective tissue o r- the nerve fie er 
p ri r.1arily invo lved . l.t ti:-:tes an etiologice.l division of neuritis is mB.de, 
into the tr<;.umati c, toxic, infectious and. chachectic. In the latter cli­
vision, h o never, the lines a.r& not closely drJ.\'Jn e.nd the di vi siun is a 
clinice.l cne rathe r than pa th.olozicel. 'l"ne inflarar:w, tic n na.y in vo l e one 
:1erve or ·::;any ne ves, the lntter ccndition being called poly neuritis11 e r 
Pmultiple,;.1euritis". 

1 Acute Interstitial Deuritis. 
la. Lti0logy :-- It ma;'/ erise from the direct extension of a 

nec rliy pethclogical process of a.'1 inf'le.m:,at ory nature: from tra.uma~ 
exposure to cc ld: at tl.mcs it occurs apparently from the action cf rhou-­
:;atic p<tj.scns ~ s o1;rn o f t hose cases 0f i~fectious neuritis a.re of this 
sort &s beri beri . 

Ze . • . :or.t:id l'n.'3.tomy :-- '1'he invo l Ver.1ent !!lay be of one nerve 
through out tl-~e ~:rea.ter po.rt of its extent a.s t l:.e :facial nerve, c.r it may 
1.·e confined to a sr:1all part of t he nerve trunk, or it may be a multiple 
!1eur itis. The ne ve is sno ·l.len, soft and pink. 

;. dcr oscopice lly :-- 'i'l-,e vessels of the peri;.'leurion are full cf 
b lood, t he p0ri- and endoneurion a::-c infil tra.ted with leucocytes, wl1ich 
a r e polys if the process be suppurative ; or lymphocytes if it is simple • 
. ::icme times d e finit e little foci of polys me.~:l Le f ound in the suppurative for.r 
fo rn, cons ti tu ting lit t l e abscesses in the ne rve. The fi~::.ed con:ecti v e 
ti ssue c e ll::5 ma;; she·;! sorr.e proliferation. A lwc-~~:s in these cases there wilJ 
'LG e. d.ggre e cf de;ene r e.t ion in the m;-/elin, brea.!dng it up into fet droplets . 
~~1e axones ma:; s ,-;e ll, split up or brea.!.->. up and disappear. If of a nild 
:::race, c o:1pl ete recovery nay r esult. If there has been much connective 
:,issue l'rolif~ration or if there be r epent ed a.ttacli:.s this will become a 
~::ronic inter·.stitial neuritis. 

2, Chronic Interstitial l~euri tis. 
la. ~~tiolc;J : -- i-.s just sug:~ested this f e rro frequently f ol­

lows r (';:pea t ed attac1>.:s of the acute interztitial fcrm but it may follow 
one Etttc.cl~ . It frequently occurs in syphilis a.ncl at times comes about 
f roro1 apparnently no cause, =crJ1>t.ogenic. It is sometimes met in aged peo­
r·J. e, pr0bably here an arte rio-sclerosi s underlies the condition. 

2&. i:orbid Ane.toruy: -- Cne or many berves may be inv:ol ved. 
The involved nerve is harder tha.n normal, dense and \'lhi ~e, 

!·;icrosoopically :-- The connective tissue is increased, 1 ts cells 
" roliferated, the vessel ·Nalls arc thicl~ened and at times the lumina are 
;:-:ratica..lly o-~ completely obliterated. The nuclei o:f the neurtllemma may 
le incresed in number, the ner:ve fihers are degene~ated many of them 
entirely gone: at ti-mes represented only b , a thin irregular or cojll~psed 
::::1eurolemma. In this condition one <bs apt to meGt with secondary degen­
e rations in the mu·scle f'iber·s supplied = a degenerative atrophy. 



Perhpas ther·e ,;ill also be e .. degeneration of some of the spina.l tracts~ as in the po s t e r i or colu:nns . f:. sp!Bn!l.11 variety ha s been described under tJ1e narne chr0nic hypertrophic i n ters ti ti al i~eu.ri tis in which t h ere i s suci·1 a. great increase in the interstitial tissue the.t the nerves are nuch t oo l s..r;;e , and mv.~r be felt under the s k in a.s thiclt cords. l~ere the nuf':c:'..es s:.~ffer a cegenerati ve a trophy land asc endin g 6.egeneretions a.:'.'e freruent in t he spinal cord. 
Z' Pare!1ci1y::is.tous Eeuriti s. 

la. Etiology :- This is Ciue to some tox~c substance cir--culE:.tin .. ::; in t:he looc1 or tl-:e lymp!1 . These substa;.J.ces may arise f r om wi th­in t he bod j.' , as in the ::1cu t8 infec tio:1s ,, notably in diphtheria a.nd to a less e x t Gnt typ~1oid; t hey ~ny aJ.so be produced in _3out, diabetes, and uremi On t he other :·i.e.::--i.d the poisonous substances mo;r cone from •1ithout the 1-cc~r, .s.s in tl: e c~.ses of neuritis rif:ic:'l so::~eti"'.:le s follow r,toma.in p1r1 other f cJccl !)oiso11ir!.o:s, alco:'lol ~r2Ci J.i-i. e raetali c ~oisons s·L1ch '3 S Pb, i.s , Cu, and I: 2a. : orb i d }\i'"':.P. to~.:~· : - The ee.r·ly c:1an ·:·es e,::.--·e rah ter c f a degener2.ti ve na. turc, t han tr:;.ly i:nflam.ne tory. In t he se c onditions -r;'le .:· r e more ept)..t:ta.:IX t o have a humber of ne:cves affected, especially t hese of t i"'- e lo·:.ro r limbs , much less o:f' te:1 only ono important trunk may me in­volved. Tl·;e ::-,_crvo s 1Jeco::J.o f'irmer, st1alle r a.nd ::;re~{ e r. ii-i croscoDicnllY:- 'L"e de:;en0r .E: ti o!1 is ssen to a ff'ect first t l·ce myeli· r:.nd le;; t Gr the .. axonos . 1'~1e :-r.yelin brea.~· s up into ir-regula r me,sses v1h icl1 me.:· or !'.1e:7 net l.:e connected Ly little bridr,es of' nyelin. ?hen i t b ecomes conve r ted into fe t d r oplets. ~he e;.:cne swells e.n6. brea:rn up e..nd dis­appee.r s. Tl-:e ne11!:1Zal em:~a. collaps0 s, its nucloi r::ey proliferate. Co:;:pc-.L1d r.;rnnulo cel ::...s a~"'.p&t? r s.nd tt.e little e:myloiG. bodies nay show but u3:_1c ll~l t:i.1e co11centric arre.n .~;ement is mo t C.istinct. The o.!;iount of vascl:L c.nd .:U.1 t ersti ti !~. l c:·_ense noted is usual l y at first slight, t hen 2.s t he c~e .~e1.1cr2, t. i rn:: p rog resses, t r.:.is teco····es more prcm.inont . The com-iecti ve tissl•.e pro liferates 'l'~r:d i!1 -:::c e:nd 1:·e r.e.ve ~ r>icture ver~,. nuch t!:e se.r:i e £-. s in chronic in tersti ti a l n euritis. ; 'ollci-..-rin;:: t:~es e le te ct~,nrrn s T:ia.:; co:::.e muscular a troDL ".1·· n::-1d p0:::.--l:c. ··~·S ci.e :··enG:::-'8. ti Ve c!::enr.:es in t he i.:"l'..'Ji'.glion 
.-

- ... 1 
,_,, 

.. ,;) ._,, 

cells of t'.·.e a..11teri c r spins.l l1orr1s. \!I . I!:1:;,.~ect i o11s G 1"~t-~t1l o::1a ts. 
l. Tubcrculosis:-

Tuberculosis of tl:e nerves is pra ctice.l l y al­~:a:rs due to a dir0ct E::ztensio:n . It is r.1ost freq'.lentl:! seen in tl:.e spinal and coazaC:lra l n erves r oo ts follo'.1i1.1g .'< netg11boring tub crcul~r pach~rme:1ingi ti Sr.u~1al tuli•:::rcle::: sre to 1..e f ound in t.'e ccnnecti ve tis sue o f t '.«e perineuriur:i ~nd tl1ere -.vill b e so'ne seci:in<:r:.ry c"'..esene rD.tion in the n orve fibers. 2. Byphil is: - s-,-1r., 1. s-.iI:tf'.£<. t a are so!rieti·'""'es found i n t l:.e crel1ial nerves. I·iore fre0_uently sy~.1hllis ::;i ve~ r ise t o /: s o rt c f chronic inter­stitia~ neuritis, ~.ich is espec~ally prone t c effect the s p i nal n e r ve roo t s ::-;e:-·e ·:w a.rs npt to ~ u.ve ;. seconc.8r~r de5enero. tio:1 from the pressure on th~ nerve fibers. 
3 Leprosy:-• 

'?he involvement of the nerves b y leprosy, ppn pro­duces to so-cal l ed unaesthetic f o rr.1, s.nd i ~ i s t :·1e snall cutaneous n e rve s 11hich &r0 c..l::Jost cxclusi vely aft E:ctecl. Cr.rcf'u l examination of' tt.ese re­ve.::1.s ~i thin ti-;;:; ep ineuriu.1'!1, a.long r:i th t he peri- c.nd ondoneurium the l<J.r3e v.s.culua tod, so:.wti me s mul t inuclee.r leprs. 0ells, containing nume r ous leprc. bc:.cilli. T!.10 pre.scr-:ce of t hes e l:..-:.cL!.li pr·cd·..: ~c a. connective tis­s1.:.e prolifer£"' tio.·. anc1
. t~"lB f'orm::.. tioi: of a so rt of a.gr.:~nulorn&. Foll0'>7ing such e. condition the nervs fibers dcgene:r·ate ond thus give rise to t;!e e.rer.s of r.n£1.astli.esia m:C-~. tc the trophic ch.e..nges so chara.cteristic of leprc sy. VIII. Tu.rnors. 

1. :i:i eu ro111a: -
la. i'alse .;·•euro:::a :- e :ose are also eometi':les cailed fibro­neuromata , '.i."'hese not infre".}_v.ently occur £1.s t."11.icl!'.. ened nodules alon~ the cou:-se of tfie n E-:c·v·e s, pe:.--h~~f-8 hundreds of t . er!l occuring in the se:Je case • .i .ere on :mieroscopic3.l 0xe..:1d1-1ation one finds that it is not :teelly c.. tUMGr, but !'lerel~· o.r. excissi ve proliferation of the fibrous · tissue, 1o r e e r less localized, sepvrating ~idely the individual fibers. The nerve '.':' ibe rs do not frec:uently show an~.r prolifer::tion in t..11ese tur.lc rs, but more :'r ~·. c;;.uently undergo a. pressure degeneretio·-:. A sor.iewhat similar c ondition, .:. t times, occursin the cu ::.~ ends of nerves in the a!'"lp.utation ,.,t-am!lJD.ps, · l:1ere e more er less rounded mass :nade up of an intricate tangle of nerve fi~ ers is found. These ar·e fi""'equently celled amuptation neuromata, ex­Jlaining a certain number of painrul a~putation stumps. · 2a. lv.U.e Neuror.iata, Which hi.:•1e occured from the prolifer-;. ti on or 8.ll increase in the f\UJnber of the nerv~ fibers with a mi•~l a.~ount 

J"!" com~ective tissue are rare. They a.re smal in s~ze and maJ Delifai u""" , s;r medulate4or non-medulated fibers, but not malignant. ' . 
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2. Sarcoma:- In re.re oases sarcoma has arisen from the con­

neoti ·.re tissue of' the n0rves. They do nc t often ree.ch a lar3e size; 

~ore fre~uently of the spiudle cells variety and do not differ in their 

l':i stclogy frora tr.0 usual srindle cell s s.rcome. 

Lecture 
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I. nns. to::ticul co~1sider~.ticns. 
II. Circu.latory chan.,:;es . 

1. E;yperenia. 
2. r0wOrrha;se • 
3. :Zdema.. 

III. Tre.umatism. 
1. Strains s.nd STJre.ins. 
8. Disloc~tions. • 

I'I. Perma.···10n t • a.lforrna tions. 
1. Con.r:::eni to.l • 
2 • .Acquired. 

ls.. .Anl<ylc sis. 
v. In:f'lanmations. 

1. .'~cute. 
la. Sinple acut0 sercus 
2a. Acute FibrinouE or 

4/'"·~ I• no - ('_..u, ...., ..... • 

of :-

synovitis. 
scro-fibrinous Synovitis. 

r)£.. i:CU t Suppure;. ti Ve i~rthri ti S. 

2. Chron~c I~flcr:rrautions: 

la. Ch:-onic .Serous 3~TJ.1ovitis. 

~;a. ~ronic Pl.1rt1lent 1~ 1~thritis . 

z:e. • .Lrt.hritls Lefornans. 
~a. Gout:r _srthri tis. 

~II . Info0tious Gr i::.nulcr:ata . 
l. Tuberculosis. 

lE!.. :;:... tiolo:3y . 
:?a. . .o r1:: id _i:._nc. tomy. 
ca. Results. 

2. Syphilis. 
VI I. Turne rs and. Loose Lodi es. 

1. ?ibr o2a. 
8 . :!:..ipr1ma . 
3 . Loose Eodies. 

I . .. A.nato~ical Considc~atio~s. 
A. joint consists cf the e.rticula.r ends of t".vo or mo r e 'bones, cap­

sule c.nd li ;:;a:::-,e:!'lts retainins tl".es -.:. tones in ~os-:i ton a.!1d the synovia.::!. 

menbr·:ne which li;1es the c evi ty and provid-s s the sy:::icvial fliud as a lu­

l:::rica.nt. ·me e.rticular ends of' t?'le bones ore ccvered ".7i th ca1'tile.ge, in 

nes.:-:-ly z.,11 en.see h~·alin. The ligaments and capsule are tiade up of de~1se 

~-;hi te fil: rous connective tissue with a certain arr:ount cf elastic tissue, 

'iID.ile the s~rnovia.l :membrane in its outer part consists fibrous and ele.s· 

tie tisst;_c which merge or fuse -.-ri t!: tl•e surrounding joint structure, 

1:Jhil0 the i:nJ1sr pe.rt next the cavity is covered by flattened ei!.dothelia. 

II. Circulatory Ch ~:.nges. 

1. ;:yp.n·emia. This oocurs in the earl~? stages of acu,t infla.mmat: 

also conE: s about e.s the re:sult cf trau.-na a.s 7iith sprain o r dislocation . 

I!:. such [2. conditi on the synovial !ilernbrane instead. of its glistenin5 

yello1'rish rlt~i te 8.ppearance is pinl~ or red and nay show 11 ttle hemorrhagic 

areas. 
2. Eemorrhaze:-- The most important ca.use of hemorrhage in the 

joint structures is traunatis~. In ahe severer forms, cf course, usually 

some bi::.d injury; als.o in certain cf the blood discrasia.s as in hemc­

:philie. -;:e he.ve blloding into the joint structures a.'t'ld the jo.int cavity. 

In those acute infections ~mere there is a.tendency to hemorrhages we 

rrmy have the ltoint affected. .3mall hemorrhages, usually insignifice.nt 

arise in the course of acute inflammations of the joints. In any of thes( 

cs.ses the hemorrhage ilau rnanifect itself in the tissues makin8 up the 

joint, as the ligalnl1ents a.nd the synovial membrane. Th otherp cases in 

a.ddi tion . tc this -..-;e have the bloodp escaping into the joint eavi ty a.nd if 

of e.ny considerable a.mount it is s.called "hemarthron". · .. here the blood 

esoa.:pes into the cavity, if there is a small amount or it 1 t will merel~l 

tinge the synovial fl~id or· streak it; but if lage in amount the blood 
may entirely replaoe er seem to replace this synovial fluid and such 

amounts ~vill intertere cliatinctl~' with the movenents C>t' the joint. 
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)."11en,_.top, · th.e pr1.1sence of the bleed in the joint aeems t.o incr2ase. the t·endency to subsea_uerit infectio~1. and inflammation. If the hemormage be n of­t_oo grer:.t it T~a:l be a.bsorbed,. the only trace remining being the blood 

pi~!llent deposited in the linin°; ;·;"t embra1.1e. If gre<:'.ter in a.mount a..l'ld a distinct infla~ation has not su;>ervened, organization of this clot with fibrc·us tissue mc.:r occl.1r, p roducing e. kind of ankylosis. 
:~ .. ..!.-clorna: -- ~~~ C·3l"'t.;;.in e:1ou t cf' ederriB.. in the tissues ma1dng up t;i_E. join~ 1.s 11 co!!st~·nt f~>• turo in t he acute ii1fla:1.nations. l ;n exce ss of fluid hi the c r ... vi t~7 ml",i occur in acute o r chron:!. c synov·i tis or e,rthri tis. This flu id is usrn:•. l l;; cJe2.r, o :t e, ~relloni sh color, thin, and if there be· P'luch of' it tl:e co:1di t:on is J<:no·,'m e.s "hj·drop s 8.rticulerourn, or 

dro:!Js~r cf ti~e .:; o:.l"!t11
• 

I I I • fJ..1rau~na ti s:::i. 
1. s ·:::.rins ar:.d .Sprains: -- The se consi s t of more or less stre tching o r p c rhc.ps tG8,ring of t e liGa;-:-;ents and c ap su le r-ri t hout a displace·.:f.mt of the articule r surfaces o f the b one . In ~ractically all these case s a c0rta.i11 e .. ?ncut elf) 1::.EJT10~ ... r1:~[e O:JCLlI"S :f,I'On ti-:e tor11 vesseJ_s anL1 t11i s ~-t a.;{ e)~­t ehd. into tr:e :o:..:1t c .s.vi °tJ'. Ii.:complete r Gp.e.i r of the torn tissues nay -produce e. perr:1a.net ~•efl.~\:ness of' t he joint: son:et i :.1es in the or.;eni za ti on of' t he blo '.-·d ·.-,hich r·as escD.ped e::c e~::;isv emc:u~1ts cf· fibrous tissu e a.re form ed , which Bar ~iroduce u f'orn of e.nk~'losis, usually of the capsular va­rlet:? . 'i.'ben t oo , afts r a. strQin 01" sp r n i n acute s~~no'Titis or E: :i.."'thritj.s :::-ia.y occur. 
2. Dislocations.: -- l-.ero r1e l:ave & nisplacemet:c, of the erticule :c sur~ ... .aces o::: ... tl:e bo:·1cs.. :,hen. it is c om:) l etc =luz:ation; If' incomnle t e = s s1iL lu~:<:~1:.io :;:1. ~:;"..lch dislocations n<=:? t:c'~onta:?.1.~ous ,~ongenita.l 01:'.jt_rau-_ ..-; E·,eti c . 

r unnc r tho spontar:eous disloG.:.:.tions £:.;.~0 pls.006. t!'10 se whic~1 !;.ave occurred ::'rom so~~e sliish t c e.uaa ectin::; on e. j oint previously rca1'"ened "t·J C:.isee:e · '?nis mtly 0e procluce c~ t.~r an e,ccumulation of flui d in t he c <J,V c cusir::; a strctchin:_s and '-::enJ::e~1in3 o f tl:.e capsule and ligamnents c-,,s in s<:; rous syno··.ri tis; or it ma~· co 'a. C,E>st:ru ti on of parts o f t l1e bone. Then t o '" l'.s e. rssul t of d.isze.se tb:, f'ossae into uhi ch tn.e head.s of tl"J.e bones si-~oul ( -i)e pil...F.cecl ma;/ b ocone t co sl-.:. 2.lJ.0:-1, alloi;.:-in.:::; a.~'l e~~ sy di sloca ticn. 
I n t~~e con::;eni t[·l f'orr:t ·.-:0 :i:"ino. it r:eurl:; al;'lays in the l:ip j<: int and. this i:ia~r co;-.1e abot::.t fro'TI a prisar~T hypoplasia of tlJ.,: hi 1.-:i join"t ·where­by t[}c acet2,bulu.rn is too s~1~11o'<7 o r too sme.11 I...,or tl"J.e hee.,C. of' the femut. 

J.~rom a1:mor::1al posi ticn:::; of tl"le foetus in utero t i1e l!ec..d of' the f'emur may be forc ed out of a.!lo t har i.Vi Se norms l ecetabulu..rn . 
Tr sume.ti c 0isloce,tioi1.S:-- This is ttle most :f'requc!1.t p_a.tl1ological p:cocess :found in coi.1;.1ccti0:::i ;vi t~1 ff, the join ts. As a result .of violence the su;iporting tir:> sucs are tc1"!.1, her.1orrhage tal::es place ::i.nd acu·t e infls..'TI­me, ti on ensues . I :f' tl"JG di sloca ti on ;-..;e reducu:l this inflanma ti on r9.pidly subsidss, cut if it continu.e , hor10ver, c erta in :porn.-:.nent defo·rmi ti e s occur. 

I'-i. Perrrle,nent ... a.lform~tions. 
1. Cci18Emi tal .. ~alfor!1B-tioi1 s o f Joints d e,end upon the congen-i tc.l a rres t in the development in the Lony pc.rts of ~oints or upon e,bnorrnal pressure e:~erted partic-ularly upon t he articula,r surfa.c0 s o f the bones. 

i~.erb ti1er8 results such u cforiui tics as ch1b foot: Tihen if the f'oo t is tu.med in = pes v&ris; if out = pcs va.J.gus; if t h e foot is extended and he rests unon t11e .ends (anterior) of t~'1e :::e-t.atc.rsEO.l bones !!: ues ecuinus~ if t he foot is fl 3:rnd a:1d. t::te bee.:' is supr>ort -:;d on the :f'E: el =· pes ca.lcane-· ous: or it r.iay l:e vi•,rious co:-1b ina tions of t hese. In a.c.di tion to ti."-1.e con­;::;ehi tul defects of tr~e feet we !t..ey .:;et clubbed. l:.a!-1ds j5-t w1 th variou s C.efor­rai ties or }~noel<.: lff1ee = ;3811U va,lgus; or bo;; leg s = g_en~.l varum. In addi­tio~ to these defec~.:.s being congeni tr~l certain of them may be acquired . 2. Acquirsd La.lformations:e±so formation of new or false joints:-­"..::1er0 a dislocation is not reduced ancl the part has not become immobile a fals :;; joint rnay be fomed-. As e. r e sult of T'ressure a.trophy a space is hollo· .. ·rnd out in the bone upon which the articulc,r he~.d cf the disloc!:lted b eLe r ests. .About this is e.n ossif~rin3 -,eriosti tis which builds up a wall of bone thus deepinin13 the c.:-.vi t~r. !:bout the margins of thsi cevi ty lUbrous tissue is formed . 1"!l1ich becomi!"1f~ very thicl{ened takes the place of the ligaments cf the ori[;;inetl ;ioint. Someti~~ s a portion of t ::. the original liGamnets may be utilized. Cartilage arises i'rom a ~etaplasia of the per­iostium ::· and the aavi ty becomes lined with ::>. syhovial membrane, :thus in som cases an almost perfect. ner1 joint is formed. ..:H'tsr a resection of a j o ir..t and the approximation of the bones these ma.~r be united by fibrous, carti~ la.genous ·or bony tissue. The bony union is the surgeons di sired end. If the ends be approximatee and held so and t1-.e vitality of ·the patient be -suf. · fieient bony union occurs in exactly the sane wa:r in which a rta9tur.ed • bone is het:.led. Gometimes, however, when ti:1e vitality is low· or- -where the parts are not firml;r fixed a fibrous or ce..etilag enous .uhion · occurs- :pr.educ-

· ·' ·, 
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p.roducing the fleil joint. 

la • .Anl\:ylosis:-- This is a complete or partial union of the 
b'.)!1es at t he joint s o that movement · i s i mps r ed or :prevented.. It r esults 
f::i."'om interosseous attach1""'.lemts as the result of ch ronic infle.rnr:iation . 
If t ile c.:i. ·! tilage be erodeci f:cor:i. the ends of ti"'..e b cne r,?1.d the -::-.>c.mes be 
held in pcsi t ion for sor,te re ~: son fl b<?nY union is li~:el ~r to occur, p r evm:.t­
ing any novene.mt and it i s ~no'.7n e.s true a.."1.kylos~.s. Ii' Et. cert·1.~n amount o: 
distur1.'a~:ice of' t he ends of t;-ie 'canes is e.llowed the to:n~r rcpsir does not 
oc8ur :1nd f!tbrous U .ssue er i:artile,ge r esults. 'i'his p":)rmi ts a c e rtc-,in d E.'0· 
degree of novGuent 6t tl1e joint, though alwe.~!S limited, and th6 condition 
is l~novm a.s fa.lse e.nlylosis. ~ometir11es t:C:e loss of mover·wnt is due to 
an extre~e thiclrnnins of' th ~'. lic;~.ments e.nC. capsule e. bout the joint = cc:..:::­
suler ankylosis. 

V. Inflammations. 'l."hese infla:T:mtions riay be con: ... i nGd to the s~rno­

vial rne.~·.t rr.ne = s:Jnc·vi tis· ; or it may involve tl::e cc !'tlle.ge , ligc.,ment s enc! 
capsule = a rth ritis and et times it ex tend s to t!le bones themse:':..ves = 
pmarti:.ritis. Clini~s. '...ly the term a rthriti s is .::~ppli ed to any or all of 

1. Acute. 
la • .l~Clite simple serous synovitis:-

l b . Ltiology:- A degree of this always occurs i n such 
trau~a to tr·.c joints, a.s s prains, contusions and disloc~.1.t ions. A r .s.tile r 
;-;:or .. e se'.'ere d t;ree 6 t;1is is found i n ,: . ._cute articular rheumatisT!l and 
gon::-rrhoe~d rl-:.eum~ .. ti s!'l, freq_uentl~: Bssunes this f orm. The prese:1ce of 
loo se toG. i 0s in joi:p.ts, wh.ich beir: ~: cou ,:;t.t b et7ieen the .?.rticuL.r surfe.cos, 
ma~· proclu~c e.n c~ute .s:~novihtis. 71..:rnors ncBrthe joint or enclosed f oci 
of ostoo ... :~.r li tis may pro.dt:ce ti"~is for:·n of synovi tis. Pr~ctically e.11 tl"le 
ce.ses cf' rcute. :""i."tl1ritis of e.;1y f'orm start ·in first as e.cute serous s/no-
vi ti s . 

Sb. '.':orbi\.l imG.tora~i :- Tl1e joint ca.vit~.r is fill ec:. ;;;ith 
an e:{ces s of cle!'·r, yello'.7i.sl1 , tl-:.in fluid, not so thi clt a.;.:.cl glair~r o r 
viscid as tZ-:o nor1:1<J..l Ss'!lovi.: ... l flui<l. Perhpes in this little f'locculi o f 
fibrin nc.~· ba found, l:.t~ t tlrnne ~~ ::·e inconspicuous. ES!Jecie.lly in t~1e trau-· 
ma ti c cr:;.ses S0!"'!0 b l ood ~·:ill lio ?.d'.:Ji;.:ed . ";.'he synovial mmnb:rane ins inj e:~-!:, .:; c 

rec.c~e:-ied, s·;1cll€;1, nnd the synovinl folds n!1cl fr:l. n~es are especially 
s:'lollen ar.c.1 r ed . Ir.. t~~· -;01~e se-.re~e c c- s e s t:·~e joi::!.t st~J.ctures romid 
a.bc:1t ·::;ill Le s·;;ollan , 1SC:.em<.1 t ous , r~:::d and l-:.o t from t :::e e:·u.~sss of a.rterial 
b l ood . 

z.t. nesul ts:- U1-,on the rer.aovinc; the caus e such an 
inflo.::1r~r. ti on us~ .. 1ally subsidE.:s, unC.ergoing complete' recovGr~r, <iJ't it may 
pass on into s distinct arth ritis. ! .. c ertein m.l.!":"1b(:::i.' of these c:;.s·;;;s sl-.:.o;:­
a distinct to~:.den.cy t o return, p:;.ssi:i-.. g into a ci11"onic stc.ge. L~en -.1i thout 
recurrent ~.ttacl:s s"<: c~1 a:-i [:.lCUte i:nflar.tr:i.etion ss t h is may gradually 
Eer.;;e fro!"'.! tJ·e z.-. cute to subv.cut~ and t !1en the chronic inflmrnns.tiol1· 

~.a. .~. cute Fit r ir:.o.us O::i."' se:;:-o fibrinous s~,rnovi tis= -
·:it:e caa-se 1101 .. e is ~rcc-tica.ll:i al1va.~'.3'7:.i1 inf·e· ... tio11 ei tt! e r r1i t:1 ti1 e 

micrococc·L~s cf a rti01. .. 1L:.1~ rheur.1at.isn, gonnococcus or other p&;ogenic co cci. 
Ee:::-·0 in ~dd i ti on to the ci:g,n3es indicc. t' d for tJ1e al~ove sy:.lov1 tis , one 
fine.ls c? disti:iCt layer c,f fibrin en the serous me;:ibrane. °7i.!.is fibrin here 

· is t l:e ppotiinent f'o:? t u re e.nd ~·;Li le there is a:.1 excess of fluic. usut»lly, 
in !:~ fe'.7 cases tl°L ~··e r1n:.r be little fluid present, producing the dr~' fibrinc 
ous f o rm. !n t:11s CE:ses the fibrin is 11'.:ely to organize y:zi th f brous xt£r:~ 
tiesue, producins :.· chronic .;..rthritis or a.'1 obliters.tion of' the joint 
aavi t~· = .: ... -i1;ylos;~. 

-Oil 
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Lecture 5/ 3/ •00. 

3~.P~C'...<te Gupp'..lrctive l'. rthritis:-
Here the r·e is an 1n-

vol vc;·1 e::. t of' t:-:.e synl'1tttiel mi:r-:-,!-rane, cafltilage and other join t ~rt..~ctu.res. 

lt. [tiolo sy:- It is always bacterial. t hA pyooocoi, 
i n cludin;;:; t1: e .streptocccci, gonnococci, pneumococci, :::.~. Coli, a.r..d B. 

Typ.!':osu s. '. ~'}:esc; are tl:e o.-,e s usue.llj7 fit f ault.. The se may gaip. entr~ncc 

thrmJ.[)°i a.:1 injur~' to the joi::-:t or no.~" cone about fro':1 the direct exten­

s ion < f a nei~}·:t~orL-:c; pro~~ss: and lastly· the process m,?.y be heT!!oto r~ ~nou s 

tr:e 1.::F.c e ri3. 1_. e:i :1z l,) r ougl-:t 'b~·· t l":: e bl0 od cff~cl in "tl! e purul en t e.rthri tis, · 

•shici.'"'.. I'~ :::. ;; r, & f cu :··d in g0norrl1o e: .~t:V'raeumEttis.':i 1 e,$so c.s ri conplica.tio21. 

o f pne·,..1.:1c'nia,, t~' IJhoid. fE;Ve_r~ .. u.·"{ ~uerperE:.·l ·sepsis., _ 
2b •. ~or:.,1c J:11s,"Gor:1 ~,·:- t h 1s ·r,:a/ affect one or r•: ~'r0 t !:<-:;: 1 

0~:1 ·3 j.c.~:1t. :'..t proba 'L·lY t.e ,3~ins c.s & s:rnovitis, but Vf;ry ~u1c;~1y · beccne :;,, 

pc.me.rtl:. r .:i. t i s. l'h ore. is an i:"tense b~rp c remia. 0 1" the j 0·~nt structures, 

an E;X:uc~o,te of rol~n~into ths cr:.vi ti, cn.d r~cn·i.: fld alestru.ction of it. 
~ .. icrc scop1ca.lly: ··- the tissues a.re inf'il tra ted with polys end 

with tl:.is the other n e.r1rn o f a severe infla111ma tion will be s e en. Tt.e 

s1.;-i:;,-i c v r.;;r the lrnint is red, tens0, shiny end i;-,hi te. If the pus is not 

quic1.d y · eve..cu n.te C. a.n \J ero sion of the c t rtilat;e "Will occur , perhaps more 

or J.es s 0 f t--~e 1:.cne ~.·!ill be invc l v ed so the. t in sor.1e c: .. ses the nhole of 

t h e ~piphes~.-s \!ill be destrc~1 ed.. .At tte same time areas of necrosis are 

s een in t he li:::;anents and c~psule .. 'illes s i:;ealrnn t he j o int sn that spcnta ­

nec~s displaco~ents ee sily occu r, or t h e adjacent tissue ma~ be involved 

b ;:r t t!e purnlent 2:::'.lc:a te s xt•::nding alcng the t 0::1dons and the tendon shea tl 

e \~ en i n to tl:e / irt/J.. t~rs.::-~e f..fp o r possibl~ ree,ch the surface forming fistu: 

tra c ts a nd discl1abg ins !JUB. 
~l;.. :S.esults:--If tl:e process is stc pped ee.rly befo r e 

there 'is "G.uch _ · er0s io~'1 gooct re~:ieir r:ill result. If, ho-.?eve r, the ertic­

u l r.r c !:lrtil e~~es are e~oc.sd a:;C. t h e bone invo lved r.orc or les s a.r..~-:ylosis 

i.s to be e x;;ected ''rhen t h e pro·: e::;s heels. 
2 . C!11·02:i c I nfle.:-l!'''..s: ti ons• 

l.'."!. Ch r i::: ;1 i c O::erous S~1i1ovi tis:-- 'This is most fre~uently 

c:ue t o a c u:'.'ltinu.a t i on cf an a.cute synovitis e r t o recur·rent atte.c~'. s of i·c. 

'.;r:.en t1~e p roc 3ss 'becrn:;es ch ronic t~»e eX'..lda t e is lil-::ely t c be large. ':'he 

fliu.G. may l .e t h in o r thicl,~ , e. t tinl. E: S almost gelatinous, perhnps c.ontainins; 

rna '.::ses o f fi "crin and. 1 t is r~l ':{.'.; . .)f S rich in albur.;en. The synovi&.l r::emebrDJ1 r~ 

anc~ f olds LE- COF1e tl"}.ic~.'. cned, the f:r·in€;eS raay be 10111.1 and pol~~poid, the 

cartila; e s ~ay te covered Ly or c onverted int o fib~lus tissue. A large 

e.rnQi.m t of f'luid d. i st ending t he c~,vi ty, stre tcP..ee the li8arnen ts and capsule : 

v.re c;.ke:i.1S t!:e j o int s r thn.t s pc11taneous dislo oa_tion is possible. 
2e.. Grhc nic f u r u l en. t Arthritis: -- This is al ways due t o 

-r.;acterial infe ction a1:.d follo'.,;;s the e,cuts setous arthritis. 7he various 

e 1~c sions anG. o t he, r c~·~a!1ce s l-.~ve l~e en sufficirntly :.iientioned under the 

a.cu t e form.. '.l'he ce,r t ilage may b e come converted into fibrpus tissue, fu~e <' 

anc_ anl\.'v'losi s i s a frecuent secn .. 1el.. 'l'h is anky.lcJsis me.y 'Le almost er 

entirol~r c apsuiar or t h e un on r;:c.J be fibrous or even b ony. Along wi V1 th ::. 

t~: ere is nearly a l wa,;:.~s so~:ie invol ve:nen t o f the nei_shl o ring pe rio stthu::i. 

·which t h icJ-:ens; bone is later le.id d01.'ll1 here, so that we have t!:e ends of t 

t h e bon e s ve. riously C.istorted. and ra13ged. 
7c=. . 1'.rthri tis Leforma;:.s • 

. ynon;f1!ls:-- Chrunic Csteo-arthri tis, chronic arthritis, :Rheum.s­

toid J;rthritis, ~nr i.rthritia, ,;,trophic i~rthritis, and t.."1.e.t of the v er­

te1::rae is lmov.m c..s spo7:dy1i tis Lefrommns. 
lb. etiology:-- 7rm thero~rs a.re l~eld, (a) the.tit is of 

n e r vous origin, (b-) th,-,, t it is an infection• !n the le.tter ca.s·e some sr;,:.r 

that there i s a d efinite co.us~.tiv~ or~anism; others , that it ma:: be due 

to a.n-r oae c f a r~U!:i1:. er. f's a hatter of f'ac t the rr.·!\ l cause is not kno1m. 

It ma~: 1.'e mono articulal" 0r poly erticular. Some Gf those cases involving 

one joint SE; em di s tinctly tr<:'! ce.bl~ tc S\.1.ch injuries as sprains, co11tusions, 

fre,ctures, etc. 
2b. i';~orbid lm~tomy:-- .As just !":lentioned it Hay be mono 

or poly .articular. The '!".'lor.o articular forn most frequently affects the 

hip, then the }\nee, the shoulder, and tll~ elbow 1!1 the order named. 

r1~obably t1-~en th~ joints of the hands and er the f'set and the vertebrae 

are next nost frequent!~ affected. nfe poly articula~ form is 

Seen ~Ost fre~unently in \-JO~~n P~SSed the ~~e Of thirty and affeCt8 the 
§!latl\ejait:iiait1~Lf;;t:itf~f.Witfe.ti11W8 HftllE~tbnt•eaita*t ee.rly stage 
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Sli:all joi11ts ot the extremi t.y, at times tho vertebr!'.e. '!be earl v stc . .:·G 
cf the disease is a 'anarthritis. The eartilsge increases in thickness, 
:'.t s ne.trix becomes fi'!.:·rille.tGcl especially nee,r tho free surface. Later 
tr~era ls sf:. ab sorp tion ll.nd necrosis of thi9 thic:med cartilage in places, 
es~~s ci. c. l l~· t hose p::·rts expsed tp pres sure. About the margins of t h e carti­
L:i.r;e tl1 e t is :;uo p r oli:'e r ates , bone or lime salts deposit , producing ir­
r cgul2 ri ti es ,. ·i':t .. e s yi.1ovial villi incre se i::.1 si ze , frequently con :.ai:r..ing 
rmc:i f 8,t, extending i n n a sse s h1to the joint to f o rm the socalled ar'to 
resce~1t li:.ic~ .a. The ::·1.edulla of t l: e bo:i.e at th e end b ecomf>s absorbed, 
t he lac,_1:-,1 c.e :.:10r ese i n s ize , r1hi ch decre ses t~ e density and h.erc mu coid 
or ge l .o, ti:::.v: .. -.2 a r es s :·'e ? ':;o 'Tiet. I .. long wi t:t t he i ncre :::ese of t h=- bor>.~' ti s st 
a.1:·cu. t tl~ e i:lf.;,f.:l:1s ;~;i ll cor:e a.11 s. t.:'Ophy of the :;:')arts ·exposed to pres0ure . 
They £,, ::c c.~ e,b s o r b ed so t!"~;::t t~1e nomal app ee.rance of the joint l"!'l.ay be com­
p:i e t2l ~r lost ~ The excessi ve ci.mount of oon e f o rma tio:p. and f'ibrous tissue 
ovGr~!:ronth T' r oduc e partia l or co~1pl ete a.nl::.y l osis or the bony a.hsorption 
l eG.C o to dis2.c c c.tion or C.i stc:"i to:1 of the join t an d t l:.e thinning of t he b o;· 
snb st c.~c e ::.-;eJ:.c:i:3 f rac t ure e2 sy. ,'.;s t !:e r.10-...re~1ent of th e joint become s 
r estricteo. , t~ 0 mu Gcle s a.nd oth er ti ~o su e s a trophy, r ende ri!':.g the d eforr:i i ty 
t<1ore evide1~t. Then t c10 , bi ts of' '.Jone or synovia l villi rna.y brc.ak o f f"f, 
forming loose l'oc~ics in t he joint. 

3:;:io:1c~yli t : s Deforma!':.S" o r Arth riti s Defromo.as of the Spine : --
'!'h i s proc~t:cos r.l1 rb s o r 1Jt i o:1 c f t he anterior par t s c f t l1e boC'ti Gs of t he 
vert cf.; r ae r esul tlnr.:: in a st ton i n,g_ '.)OSi t i on of t he boa-y. The ed ~ .. c s of t he - ... .._ ,.,. ..,..) 

vortcl.re,c tt' co::~e con:rnct0d by b on;? deposits , irregular bony me s s e s are 
f o r r:.!.ad. , t 110 bodies of t !:e ve r tebrae d c cree.s::d in si ze and the whole con­
vert ed i::1to zm i ;.1:f'lexible colwnn wi-e1 ·1arious d eforni ties. 

<:a . C~·cuty ..:\ rthri t i s or Gout Ar thritis Ur a tica. 
lb . ;_ tio l c,;y : -- '1'te unde r lyi ng c a.use of t h e gouty d ep o s­

i ts is <:.n ebno1·r:1al r:-o t atol i s r-1 wher oby the U!"at es e.re not pr operly handled. 
201~;a rw:.d t i1e t t i:c slo·;iGd circul a ti on p roduc e s local necrotic e.r eas and 
t L s cl:P.l1t:;e in t lle t i s sue; r ec.c ti or: h e r e produ.c e.s d e:po si s t o f salts frm 
a blood pl~s~a overl oaded ni t h them. 

8b. Ao rbi d !1Dator1y:-- 'I1'1e s a lt s a re usua lly sodium bi­
'..lra to cut t h e urate o f Ca, i:ig , and I·fo 3, an d later on some of the cn rbona t e. 
me.? be found . Jri ~o st c o.se s it i s th e mo t a t r;.r so pha,l e.n gea.l j c int of the 
_s r er.t toe f i r s t lnvolved, c ut it may also b e seen i n the a.hnds, fingers, 
l<:n8G , e tc. '~'1':3 sod l 11;71 Ltl.1J. r a ts i s C.epos i t ed in t he form of sharp n eedl es o ; 
r; r c..nules i n the ~-1e. tr~~~ of the c a rtila; e and i t s cells, i nth e synovia l 
-::i.embra~e s, i n tlle li3e.ments e nd sacsule , frequently in the join t 
cavi t~· end t h i s dGpo s i tion, which is par o xysma l in cha racte r, is followed 
by s. hyper oDia a.nd e,cut inflanmation. In seve r e c a s e s the cartilage 
ri1z.y becone nccro s e:d,, the s ynovial me;:;:1bra.ne and capsules thi vk ened p r oduci ;i.r­
cllr cmic ch a.nt;es fre~uently c f a s everE:: d eg r ee . La t e r on consider eble d ep­
osi tion. uf' t hose S8. l t i5 occu rs in the tissues abou t t he {joint, producing 
Et ~1 enl a. r .se ':tent , t hus . t h e t ophi. These , by eros i on, may r ea.ch t he surfr.ce 
anLl s orn G of t l1e !:1c. t e ria. l may Le di s che.r ged. At t h e . sarne time as the ure.t cf­
f: l"C doposi ti ed in the joint they ma.y beg i n to a ppear e lsewhe r e , as in the 
cartilP.;;e of t l1e ears, sJdn, subcutaneous tissues , e yelids, k idneys, Eltc. 
P.s t he a cut e pe.roxJsm subsides t rie acu t e i n flarru;1ation of the j o lnt passe s 
o f f l eavinc , h ogever, the s reter part o f t he deposit. · 

VI . In:"ec t iou s (Jrant1loma ta. · 
i . Tulic:r·culos i s:-- Thi s is q_uite frequent a.nd is also c a ll ed 

" · ... hi t e s·wel lint". 
lfi. . l~.ti0 log~': -- Certaii:i of these cases e rise first in th e 

s~r::ovial neubr 2.ne , the te.ctGrie. having carri ed t her e b~r the bloo d e ithe r 
f' r o:r: c def i n ite e cti ve r c:. c o:_?;nized tuberculous focus or from scme le.tent 
olscur e f o cus as the b ronchial or mesenteric nodes. ·"here this begins in 
the s~·no vial T.1e:;1ebranes = arthropathic. '.i'he greater number of tube rculou .: 
io ints , h c ·;;evcr, a ri se s ecc:1de.rily to tuberculosis or bone= osteopathi c. 
terG t he orig i nal i't:'.l)e rCUlOUS in vol Ve:men t Of the bone i S apt to be near 
t}';e a rti cular surface, sc that extension to the joint is frequent and 
ces;:; . Ghi l dho0d, before l~, is the r.ieriod cf preference. In most c a s e s 
t 1-..3r e is e hi s tory cf injury. T'nis r::e.y act b~· producing an area. of lowerec 
r e sistance wher~ the r..;acteria may loc1ge and grow or it may produce the 
l:reakin·7 do•m o f a le.tent bone tuherculosis. 

..... 2a. • .-.:orbid .!\natomy:-- TUberculosis usually inv()lves onlr 
ono joint, the hip, k.11ee, or ankle, in order c.f freq_uency, bu t it may be 

t he sh oulde r·, wrist or elbow. Then t o, the tubercule.r arthritis is 
frecuentl•r e prominct i'ou.ture in tl:e tuberculosis of the vertebrae or 
Potts' di ;ease of the spine. In t. e;eneral dissernins.ted tuberculosis we 
ma y get miliary tubercles in the joints. '.l':u~sc !lre of no elini -nl 
s i,?;l"lificance. 

Gf the cllronic process, there are two general fo:nna: 

---
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(a)Cl1ronic Gaseous 'fuberculosis:-- This, wh en arising a.s a syno-

vial tuberculosis or form the bone, rather early becomes a panarthri tis. \ 
The synovial thickening and proliferated bone shor:s much granulation 
tissue, p erhaps projectine; out and filling the ca'llit:1. :; t this sts.ge the 
tissue microscopically shor;s ordinary tuberculous e; r~mulation tissue with 
the :f'ormation of' tul'erclcs, e. farin nu!7!ber o:f' giE.nt cells, but .,... ,: bacilli. 
T!:is sta,; e i s sm;ie ti!":e s c e lled fUn~oid tuberculosis. How ensues a.L exten-
1.'. si cv ca sea '.:.ion of t~1;:; sranua.e.. ti on tissue breal~ing do\'fll. w.1d filling t:i.e 
ca vi t/ Vil th :;:cbnulttr· c~..:seou.s material. 'l'he cartile.ges erA ulcere. ted, 
the j oi7'.-t capsule 1:.ecor:J.es tuberculous and sinuses may extend to th e sur-
fc_ce, the socalled "cold atseesses of the joint''. Little rounded n s.sses 
of a.l. tercd f'itrin , the socr..11 ed ''rice bodies", are someti:TB s fount! in 
the cavi ty. 

Results:-- (1) l:E:E'.ling , ·•.rh.ich ne.y give rise to a.nk~rlosis, with 
luxation or su0luxation~ (2) ·, ide spread :·., ilicrY tuberculosis: (::;.) h.x­
tension alo:·:3 the 1.on0 s gives rise to a tul:e:::-cuious osteo-myeli tis: 
(4) a no t infrequent co~plication, especially afte r the sinuses are formed, 
is c.. secondf'~ry- in fection with the pus orgEmisms filling the cavity v1i th 
:pus e"11d incr.;;o.sins the rapidity of' the destruction. 

(b). Chronic j:.'ib rous Tubercular i'.rthri tis: -- ;l'his may affect a num­
ber of jo.i.n:.s simults,neol..'..sly or in succession. It is essenti :-. lly a chronic 
fibrot!.s h~rperplc .... sie, e.nd r:;e.y resemble arthritis deforme.ns. A s :.ight amount 
of ca seation is alway s present but not frequently illarl;:ed. The tissues abou-¥ 
and of t he joi n:. s hOYi ~rrnch fibrous increase, serou s fluid fil .ls the cavity_ 
c..,nd a.:-~}:ylosi s !!lP.;/ r esult fror;; a union cf t l". e arti cul.er surfaces. The 
dD.i.1ger of systemic distribution is nucl1 less in t h is form. 

2, .:>yphilis of the .joint:-- This ma::,r occur eithe r in _g_q:ns§nit~ or 
£,couired syph ilis. In the c o,-··geni te..l form r:e l:ave eite r e. a chronic serous 
$Yriovi tis with r.mch fliud in the cavity or a fibrous increase with so·i:ie 
u.lcero, tion o f t l!. c ca1· tialge g i vinG rise to joint d eformities. In the ~!<­
~ syphilis a serous s:rnovi ti s of r : thcr a.cte n s ture ma y occur during 
t h e s ta~;e of tlle secondar:r erup tion, e specially in the sterno clavicu_lar 
joint. In t h e tertio.r~r stage , i n rB;re cs.see, r.re ma~r find gummata of the 
synovic.l rJembrE.ncs or it r.:ay extend in fro;,1 t h o neighboring rissues. 
hee.lin f; of these leaves mrre,~lar stellate sca rs ,.,i th nodular joint sur­
fs.ces and deforrd ties. 

VII. '.1.U.mors and LC'Cse E.odies of the Joints. 
'i'he joint ma:r be involved second~.rily by th0 extension of tui:1ors 

from oth(«r :iarts. PriF1ary tumors are raro. '.i.'he fibrorn a may occur and 
the lipor;ie o.rboresccnse of arthritis deformans has been m e n tinoned. 

Loo 2e i:.odies: --These are sor:1e times me t in t h e joint of' the elbo':-1 , 
"t\Tist, hip, shoulder, e.n.d ankle, but perhaps nine t enths of then occur in 
tho kne e. They co:isist of deteched pE:-rts of the e.rticuli:,r cartile.se, 
&>-:ovial membranes, fragments of bone, calcified fibrin masses or t h e rice 
bodies, prolife1·a.ted fibrous tissue etc. They may gte rise to serious dif· 
ficulties by 3etting in between the surface and locking the joint or they 
m_·y produce serous synovi tis. 

~here is a grade of 100 or more in these notes if you c an but 
find it. D-iligent industry combined with scientific cramming is the 
key to success. There is no extra charge for this secret e.s ne are ss.t-
isfied ui th your subscription ---- when paid. ". .e hop o ths.t all v:ill 
receive at least a creditable passing marl~, and beg to re::iain, 

Yours !,iost Respe_c.tfully, 
oOERNER 
GAI::ELE. 
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there are usually tubercles 1n the e.c1thes1one, in case of aeute tub­
erculo.r pleurisy. This rna.~r oc .. · tr froc direct extension of the diseo.sf 
in \"ihich case you '7111 find a.nc! af!'u.s1on, ei ·Gher serofi'brin.ous, puru .. 
lent, or hemorrhagic. Pyo-pneumo-thorax, from p6rfore.t1on or I', cev1 .. 
ty or suppurating process ia not infrequent C.M. is S'l.lOh cr..sers thore 
oft8n an ~bsent leucocytosis. 

Symptoms: You n1ay not no tic:-, the 011aet and thera ma~r 1:>e e. 
lnrge exua.ate ~ithout Sftlptoma of it. Usually there is n little cou:t. 
and 1 t mo.y be m:'.'.rkoci.. If there is a co-exiatant disea.seot· '~he lti.n.:;3, 
tho symptor!la will be e.ssociatod with that and will "oe more r,10.rkod. It 
subcrapitant rales, which o.re dry and fine, arc present, and with any 
otlVJr syt1p·!;or.1s ot' tub~rculosis, the posi ti veneso of your die.G nozi s 
will be 111cre£1.sed. L~t~r there will be lung& signs or symr.itoms of' 
acu.'.;e m111e.ry tuberculosie end these will clear i.tp tho locnl r.1ymptor.1s 
which wel""a t11ld at first. Sonetines theee cases with c.n exUdate clear 
up: the exudc.t~ ia absorbed, the pleura becomes th.icke1• end e.herent 
c:.ne the:1 there will be no o1t:;na rer.1e.1n1nc. 

~ber~llosia of tho pericardit~~. 

Th~ o~r.1e leoions a.f'fect this that aft'ect the pleura. an"· · pori toneum. 
'l'he ef'fus1011. may be sme., 1 r11 th ;i.of signs, or 1 t m!!y ,·;c large or ltem­
orrhei.gic. In chronic cases the mebre.nes nro thieltenet a1i.e. hc.vr.: tub­
ercles o.nd chE:lesy mr.sses scattereci. over 1 t. 1:Tl.!berci.tltt:. .. riercardi tis 
tr3 less frequent than ti.ibercular !>l"urisy. 

Thjs is ra.rely a primary a:f':!'ection but is usuc.lly secondni .. y to 
pulmone.ry, pleural, medisstinc:.l, or bronchial tu~:.iercitlocis, f'.nC"1 espe-
cially is this tilre in children, bi.i..t it m~.w .occur at all ·a.sea. If · 
thers is o. nee..r by tubcrcv.lo.r f'ocus, 1 t :r.tay i1tva.de the poricr..rcJ.ium e.g 
spine, or ribrs. 

Diac;no~is.: This is difficult. Ther~ is no infla~.mntory leueo-
. cytosis enc. this ,,.,ill help to cut ou:b the inflam?:\c.ions propm.". If 

you hc.ve a hii::itory o!' hhe disease in 'ch~ fa.!:~11~' or in th~ person, or 
:ro-. ... i co.n loc~te the c.isec.se in other perts o'f.' t::e boc1,y, you c.r~' rze:t~ in 
:rour dio.gnosis. In th~ chro~1ic t'orm, ,·mere~ 1 t r~~o.~,r be a pc.rt of' 11 

cc:mcral ~ercius mombrenoue tuberculosis, you r.10.y over lool~ 1 t or sus­
pE)qt it. You may suspect 1 t \"Jhon 1 t is e.ssocit..teCl \'Ii th the 1-..mgs, 
~leura, peritoneum, or glands. 

It may occur '71 th or ,.,i thout et'fusions. lio1•e frequently 1 t is the 
dry and adhcsi ve t'orm e.nd t.his procli.1ces pocul1o.r changes in ·the he~.rt, 
as hyp~rtroph1• c.11d dili ta.tion. 'Ihe signs of' C't.n e.c.thc::.."cnt pE.rica.rdiui;~ 

!71a~· be present, ns, di.tlln~ss ~xtending as high up as the stcratun e.nd 
around tha aorta, bec~.t".se of the chessy masses a.t the bc.se of th~ 
hec.rt. oases v1i th c. s'll:.mpl e effusion niu gsx as sorot'ibrinous or 
he1:iorrha.gic, Vlill giva signs lil~e those of dilr.-.tion or the re nrt C'.11'1 
o th~r pericardin.l offu.sions. 

_Tubcrcttlo~ie of the ~oritoneu.~. 

In l!ilia.ry Tn'berc-..tlo;;i s am: also in the chronic forms of' pulr:1onc.ry 
tt.".b~rculosis, f'requ041tly the peritoneum 1B involved, beinG r.tut\dcd 
y;i th little greyish r!lll.1 te tubercles. If' there iEl Em intr~tinal ule~r 
of tl1e tuberculous type, the per1 toneu.m may ~-lSO Shor.r thi;so 11 ttle 
ge ryish wl:.1 te tubercles. It occurs lil~e the oth0r S~rous l.~em'brcm-
Ot'.S tube:i."'Ct'l.103is = tl1a acute !!'a1lir.ry form without the exuc.r.tions e.s 
abov~ r.rnntioned. 

In thn chronic forms ther<.1 o.:-e lr·.rge ,srr:othr, e.1i.c1 they ~end 
~.:lcora te e.ncl brea.lt down; sometimos t'· · 1s is walled of'f r ... nd 'becur:.i(iS 
sc.cc"..'1.le.tod. The e':udat~ is usually p".lrul~nt or ~ero-purul<'='nt. 

%X Chronic Fibroid Tu.berculocis 

This ~ay occur with insiduous symptoms or it m~y be the finel ~t~sos 
of acu°C<;i ~11~11a.1":' tuberculosis. There will be 11 ttle or no exud,ate 
e.nd the tu'berclf)S may be ha.rd and pigmented, and the surf'aces cclher~ht 

gt1olo~y: The disease :Jay be pritic.ry and local; 1 t may pess f'ron 
the intest nes; or f:-or.1 the Fallop1l1.n tubes; or the Ser.1inal Vesicles; 
or f'rom th(;.:) prostate. ABdom1nc.l diseases :tJIK or dioe2.ses thr..t O('t1.se 

trouble in the ci'!'"cnle. ti on in the p~ri tonei.1.l!l nnc\ the 1nte3t1no.l trBct, 
as cir':rhosis of the liver, ove.ric.n tumors, hernial sacs, nne. traur.1a-
tism to f 

the abdomen, hnv~ proclisposing in laences. 



. The usual age i s i'r o::·.1 l.i::; t o ~O, :t.'1 .. equent,'\1 t mc.y b etU'l().{;r 10 ~rca.r~ ci:­
over &O , .. a.nc. thr:m. yo~.1 v1il l t hink o f cn.rcino~a . · Negroes r.i.r-<';· :!)r'or. .. ~ 
f.l.T..L~· f'cr.:r::.les r.r;~; !:1or~1 liublo. 

S.}!~tJ?tQ!'!1r; : 'l1l1e~; ~·.1 t:-l.J' ~.~G l~ .. tr;:!t 01 .. tl1e~ne m cw~r l)e ~1(J!10 c~·~ r~.11 . :Cf 
thcrG is- [i:-11.ci~1ic::. or ove.rian dise8.so you ".'!ilJ. hn.v.e th(:J s~•mptor:is of 
tr1·is m.:.o. ov.:.:r lco;: tho tubc:::-culc::;is . The f'cvc:·r souct ir.~;;" s ru:;·:a np ·'.'.;, 
hif)i Qs io::; o·r 10'1 ;: 01· it nD.y be su1:mor::nl or it !Jf'.y rr.~1 r;e ,::-,~101:.·~ as . 
'11l1c rn.'.l se is v :::. :Pir.blc, sr,~<?.11 anc1 rapid; tho::."::i nr·o .?.1~dcni~"'l:D:l pa.5.:1~3 , 
dic.rrhoet, e:::Kl. sou(rti!!1es vor.: i t . Sei!JStir:lOs those cc,.s·:3;.:; r;o on c.. r P"fJ ­

cc:ol c ty1,ho5.:c~ f"trucr, "'1 tl1 tr~G abov-'J s~'rxptor::s l'.cco;.~pm"\ir;c. b~.r p1~00ross-
i ve e:1~.?..cictic:1 c.nc.~ c.ner:ie. . · 

If si[;i1:: of 0f'f\rsions occ1n"" the:i.'?. r:ill /.be , usu3.llJ, 2.n irr2g,_1l2:r 
fe. ,~1 01') r1 ~tl1 S1/.:0·~ts; t~:1J1?a::1i tcs, C.ti..B to a lons of' to110 c c:1ncd. 1J~f 2.:1 i~1.­
f'1.r::J~::::-. ~.:,01·~r L1f'j.l trc.tion of' tho i~nt. L:.;ci t 1:;;.; occti.rs i ·!1 ·::.l:f:r;-:; crs8s 
Yll"l ich m0;;y· bo i:•1.:tr~1l c:11t or [,C:";!"·\Ol'rho.t;ic. i.30~~'.l1tir: es ~'0'..l El f(' feel l:.c.rt 
masoc;s or h('C:r f':L·iction GOW."..\J.S ~.bont tllc ul:11)il.icus . 

0 o rc, <"\ t l' )',~ 0 {-:: ~·}-' r • q 'iYJ""l t.o· .. 1 ~: r , ... ,.~ v~ rn .,., •\ r-1--t 111• t l '" c,.1o;-; 1' " o~A. j ",' !'°' 
i.::> -·'-" .• ,..,. v " ..., - ·"' .. 'J."..,, "~ • • ..,. ·- y ' · 4iv •:.>- ..... i...> ~"- I . "..J v \,,I c~ .. "-/ ... . c. . , .. ..... " ... .. 

:i c~1·-=-·;- ... -: ,1c 0·1" 1"-v '"" ..., · --.-·1':-" "'"'d. "'''c~o1 1·i· ·1"'l c"i"'t"·"1 "' ~r-1·1 T.~ ' '"'O""''"' o·"' ·'·11""·"'" t.. .... i..<.>U .i.J. \.j. 1 '--' \..' .lt' J ~\. ... .. a..·1..; \;,,..~ .. c,. i, ... ..... 1 .. c " ... ,.) , ,,i v ... ..,J. • ...i.. · • .i. v - ·~ J. .v ,,,. 1 ;;v 

C"""'""'"' -:-·1·, ;;- <· 1~J· ') ~""''co~""O"' r ) i· r,.r; r-... ,~· 0;; ~ ·"ic:· l oo'~s li"~o ~ ,· i ""'0·1 '"' "1· "'""'"' r.;.c .,., .. - ..... ,-.. ..... . :.>\...:. u v .. ~ .. J •. ~ • • .i. .. "..JV .. i ~ t.J <.) ... J . .. .. _v ..... \..oi. <." ' "" -· _ ... , .:.- .......... . _ ~ l f •..> (_ • .,,-c ... . ;.i ' v~ .. 

ccpt the. t it occn:.:•s i i.1 Si>lotcLes c.:1<.1 Gpots ov.:;1~ the i;>.ix'.0::10:1 .• 
'1~1is C,iscr~no of't o~1 sir.1•J.llJ.ten t.~.11:10i-n .of' "v1 1s c~bc1or.r~:1 <.n(1 i:: :·ro-

C'.,,., .,..t,,, ""~'"Oc1·..,.·. -. c~ ···i"'1' ·'· 'n1··'1 1 milA 0 11c"·1 ... ,,¥1 n "'" ""·"" ''o11 ·'c' '"" .-. ..... .... ,. ; .... 
:.L'· .... -.l ~ - t. · <_ ... ,.J.... <-. t v\. \. \ \..r ... l · • "'·· • J.l _, . 1 ~- V .. .! .. ,.,,'\..,,\.1 , ,., .,,,. J. .. :. _ -..· .:, .. .. :1 , .". \..I.!." ~- .. ·_ ; 

f> ... 1·i1"'~J olorJt};f·. tecl mo.ss ii1 ~l' . .-"=) 1.~?P~~ r ... ~)c1o!·.~ cn c.!Lt~ r..ttl'.c1~<:. ~. to t::~· t~r.> .. ;"!:: -

',;f:r~-~ c coJ.cl:1. '1'}:-:. 0 :;c.: .--·~ occ~~r~ i :1. 0c1 .. c ·~ :i"' "· 1i.s }Jer·l t o:-1i ·~is ~:-- "t. t is ~·~ .. 01'8 

:trc c~110n t 1:1 t ... ..i.00rc1} .. l o sin; t r,. e i10C:.ul~.1' !·~:·~n ::: e·n ::--.~'"'.c: ·~ :"E1 jJl~~-:i "'::rs s occti..1.. i :1 
l.,ti.."t>t~ 1.,c~ _.,_J ... osis. 'TI 1~ 0!!011t1).:41 rrny G::n~: ii1to tl-Lr) P.i c!·1t, IJ.lit~ c ~o.~0:;. ~.:~c~ 

:tor!1 <.". tuT'::o:::· th•)re . '.:,~.C':·:. c.(.l"'.er: io~~~ f.1.~:c.~ r;ccc11J.~.t.i0n.:-: f"l·o:·" L "i ·:.:: :::" i::.­
tes t~.:.:0c, !.~o.sc~1tc r;1 , f":.".t·. o.·.:c:.cmi;,w.1 \-:n.lJ. s tL ~~ c i~.gno.~ri s i n CJ.ff':lc•1l t . 
'l;h-::> c:e noc:.;n cm or tu::·:o:L·s r.:r~:; l ic L1 -~:~ (' }!Gl vi n, in -CJ'~.".') r.1:!.t-::i. i~:e, o·f J.:.o 
on<-~ s ic1e~ , [-.11d -~11 o~r : .e.y , o~· cm.i.tc n !;J 8 £'. :~ n·c ci c. t .cc1. y,•i th n:·-11 Oj)i·o.~;. (:. i nor..s e . 

TI1E:JH) J_n r.. 1'"'2..r·o c.~i:;eo. e :.:1\il~ici1 t110 j . .11.~;ostj.nes bc·como tliicl:o:.--:.-
,,._,, . ~· " +. .,.. ·'ctc,.cq orc·L ,...1 ·o-j···'·cr;cl y ·11 ~c 1• '"o:c:·;··, ,... r ti.n ' O'"" \·: 1•ic11r"'eels11·~--c v \. .. ' J. \.,,...; t;. - (,...... , ·" ' "- ..... .. ... . >J - • ' J. ..... . ... ... J. . .... ....J .. - • J. ' ... • • .. • ... -- - - ·' 

" '"' ·c·, ·; c' ,..,., .,,.. ·h,..,_,.,,..0·1 ,., , .• , J,~,..., '1Jl1 -+-1· .. ,,. 1·1..,11(1 "" 
<;.;,. u J .. .... _ : .. ~ •<- - ..::.:•:·· i..,. (;;; l.J\ , .,,1 .. J. .1!,1,. \ .,1 ''J:'~-;.. .. v J. ~~ ·., . ~ ....i . . 

In olJ. j_lC.ro;·. , c s p :~ cirl:ll l~r, r:i th t:1~)(' l"'c1:lt:. l' P':' l"'i toni tis , the ::10c­
La t.E:l' i c e l r·.1;_(. 3 L :i.'e .::~i'f c c t -:- c'.. f' ~1t1. j. :.:; C"i L . s :::l~:.' co - e::: i St . 

Unle ss tr~crc in tu")..:: rcnlocin i:1 tl-.e ot1-.er or.~::-.r~s t.L :;r e in 
dif':c":!!cul t.;/ i n tho x:t:~~~l~=:~.Y..x dia.D1osi s, enp :3 cie.J.J.y v1l1c:·1 thc·1'c is ~1.0 

fovc·r,,. or pc.in 01• 011J.y r.. sli[)1'.:. cbc:o11h1<::.l ·::.onclorncss . But ii' ~:rou 
h:'.Y('l ·011c ur.wntr.l ~'J.l::lO '.i' 1·;1 t!.1 1jhe ot: i.or s~:!.'!ptoms thf.• di[.l.;_,iw~;is is ec.s:r. 
Ju \':·.2.y8 looJ•: ont f'o:i." c e..:1c,- r, ec1'.)ecic.ll~- e.ftcr the cLnc(. '.i.""01:.c r-.r;0 . 

Di[:E_;i10 'J j. ~~ ·ot ::.;l?.cc~Jlr:.:r :::'.X1'.da-tior\ ~~:r.::.x clf~t~~11x:em.~~~t;::· o:Z' tu"usrm::.­
l<:"l~~ o l 8si 0118 :L~j._'O~:t C,vn 'i .. :i . c.i~. ~~'.'.Ol"'O : -

Coasid c:r: .... Ei "i to ry o ( t ~~-.Ji.:1~ c~.JJ. o ~1i s in t.llo f l'.:-o.i :i_ ~' or :;~. -~ i crlfb,; ·~:1\.. re 
is r.n i;rregr•.lr:.l' f'cvc::."" .'.".ad pa.in in tub01~ci..1.losi, V.1hi l 0 th0~c: r . :&.""C not 
:~1c.1·l~cc1. j_ i:l ovc.:.·~.r..n tn:r,or.s; \Ii th ' ... ~.) C t.J:).f)'.i"C c .:N1 ~;r.~:trointcsinr..l dis6ric~G~:~ 
·r;v .. t lE:JSB f1~c(11..10·:1tl~' i :1 ovc.r,j .. r'~L; t~l!'!}bl~S; tr~·~) r_t~.)C ti~Jors l',:i~n ~.-: o·~ v1e.11 

ac· .<•1,·er1 ,,.~ ... ~l ;" .1.y1e 0'"""·· 1·.., • ., ·~-ir.10'""<' ,.,..,~,- --.,.....,J, 1 ~ ,, ...... ...,. . "'1"o ,.... •. ..,-:- .. ;..,..,"' :\·o·.-. t'""' . l. -. J.1 ~ , l'f .o..!.L. '- • ~.11 yt,,;.J.. '-'•·1'1 lJ 1_ ._1. .... -A..._-,, •.:J'-'·~ .&. -.. · ~ c..~ .. ;J .. 
1

; t v.L \..:i., \.., ..... ,,.;. "':- · 1.~ .... .... .... , . .. _. _ : ~ v 

:n.::.·r,:. ~~~iu cont·re.ctod coilr:: of tho j_ntt.s·Unos so fre.q_uontl:.r occ-:.I"t'·int; 
in tb.c ~ r::xe.:::).:i:r;o so.~.~0 of th r; c011trif."1J.[;E'.t-~·a. f'luid for tl: e t~c. ~.T.c. 

\ 



PULI.IOjO.£X TUBt RCULCSIS. 

Also called "phthisis pulri.10?'1.~lis, consi..l.lllption 11
• 

It occurs in cl['.ssical fonn in th0 f'ollO\"ling three types:-

1. Acute Tuberculaer Pneunofiic Phthisis or Acute Phthisis. 

2~ Chronic Ulcerative 1\i_1)8rculosi s. 
3. Fibroid Phthisis~ · 
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Accord.ing to the mcde of' infection the lesions produced are of two types: 

(a). sometimes the bacilli reach the lnng thru the 1.Jlooc~ 01~ ly!Tph vessGls .. 

Then the primary lesion is usually 1:1 the ti ssuas of' tlle 2.1 veole.r i.-:2,11 s, 

in the capillaries, in the epithelium of the air cells anc.~ in the f'ibrous 

septa between the lobules. The l odger;1ent of thG bacilli produces an irri­

tc.tion and there results small gre.yish r;iilio.ry n odul2.e involvin[; several of' 

the alveolar spaces. These noC.ules consist of round cuboid nninuclear ce1· 

of epi theloicl character. There maybe only a local tnberculo sis or e gc.'1er 

tuberculosis of the hmgs, depend.ing upon the nu..T1bcr of' bacilli o 7110 tu-

bercles n2,ybc lmiformily sce.tte;r-ed thru ou~ bo:h llmgs ::.nc~ f'orrn a pc,rt of 

a general milinr:r tub2r01.i_losis, or they ranybe confin~c. to the lun,ss, or to 

one lung. In these tu"u8rcles there is an ::.rrost of c<'ll di vision, fibroid 

f'orr:w.tion or sclerosis of tho tubercle, rmc1. they r:w .. ybe con::·lct"}ly tr~.'ms­

formed into fibrous tissue . :::-or,1e of' '.:.hen c~sac. te nec.r t~·10 center of' the 

tub·3rcle, r,1hil0 c.~ tl:.e peripher~r the trouble is ex·::.cncling by IJl''Oliferation 

of the epi theloicl anc. lynphoid cells. sonotimes those t".J.borclos becorJe 

confluent or conjoined, anG.. in this nay forrJ G.if'f\i_so c.roas -r1hich 1mc~~rgo 

caseation c.nd soften.inc;. Sometir:1es th·;re is a vcr:r i:1tensc in:L'0c-Cion of' 

some local region thru the blood. vessels, and tho· tnberclGs o.re very thick 

and the intorvenins tissue becones in tc~u;ely inf'lam_TilCd and the 2.ir cells 

are filled r;i th the procl.ucts of' -~he clesqu2.!";12.ted inf'lan..rnc .. tion and 2. good raan 

lobules maybe involved. SO!nc clr..in this r.1ode of' infection to be the prin-

CiiJal ncde of' infection of' tho h .. mg. , 

('b). Next is r:l1ere the bE'.cilli rec.ch the hi...'1t; thru the bronchi "uy.: inhale. tio. 

or by aspiration. TI1e s:,1c..ll bronchi or bronchiolco:s i;.re especic.lly affectc 

and tl1e distri"".)ution is in lobular f'orn. ':'J.:.o 7,uborcnl0us me,sses are large 

fron the first, are Dore c~if'f'use, and mc,J-r involve an entire lobe or o.n en-

tir~ lung. They f'orr.1 areo.s of' nodulc,r broncho - pnourJonia, and little t;ran~ 

1..1-1[1.tions occur outside the broi1chial tubes - the soca.llcd 11 pcri -bronchial 

grc.nula tions". The s8..r.ie process of' co.see/cion, ul cerc. ti on, <:.nc-;. cc.vi ty for·~ 

mation, together i;Ji th sclerosis a~1c".. encapsulation cmd healing, r.io.1-;:e up tht. 

· · essential elesents g6ing on in these areas. 
1. Acute Pneumonia Tubercular ':'uberculosiso 

.t.l so called " Ph thisi s floridar,or oy t110 laity "Gellopin-g-c"""o-nm.".Dptj_on" 

rt occurs at a;.1y age, but in children it is often c~ir.gnosed 2,s broncho- pneu 

monia. It !!1e.y0e l)ri!J<:>,ry, or it r:.1c..::be scconc1c.r:r to a locr.l i zed tuhcrc1i.lo-

si s of tho li..mG, pleura, peri toneu.r.i, or other orcans. It sccns thc.t Den 

are oftener e.f'fected. It sor,:ietiD::Js takes tl:.8 f'orr. of pneu.r:ioniil,~ in 1'.'hich 

one hmg or one l obe is involvoc:t, anc:. the involvet :·w,rt is hec..v~r, o.irl .ss, 

and the pleura shovJS a thin exude. te. section of' :.h.::; l·Lm,::; shoi7S hepc :-iza-

tion, perhaps c~,vities, anc~ tubercles scr'.ttered thru the consoli(l_.s,tcc. tis­

s·ue.s, ana. also yellow-·whi te mc,sses r:hich are cc.sec.tea. t~.i_bcrclcso 'I'hese 

me.~roe surroi.mded by an intensely injected or consolide.'~cd tissue 0 !.nenic 

or e.ry are::-.s may occuJ."' s·:;para ted by e,re:-.s of' red ~:Z'l<:!.:m..rned or hepc.-~izec.. ti E 

sue. The tubercles r;iay"ue scl1nt and ecc:ape notice. '.L'ha othor lung or the 

bronchial gl~nc.s mc.y exhibit tuberculosis. As the process gets older, 

these grayish-white ~asses appear. 7he e.f'f'ectecl lobe or luni:; is lc.rge, 

f'irr.1, and r:1aybe converted into c, dry yellowis~1-1"lhi te mass . If the disease 

12.sts two or three non ths there is softening at the c.pex v-1i th the f'orna ti or 

of: cavities. 
§ytrtpto:m.s. It may begin .a".Jrup tly with a chill, usually in those previouE 

.:JY""in .r;ood heel th, anc: sinply f'oll or1in3 exposnre ·::.o col d or some deoili ta­

ting c1rci.m1stance. Its op:set is quite simil~.r to p:::.eti_r,ionia , Yli th pain in 

th8 side, fever, coughi pfo.stre, ti on, perhap::; he~1orrha,se f'or e, c~c:~ or tY10, 

and expe ::;t· ~~ation usua ly :mucoid at first but lo.ter becor..lin.::; rustyo · 

Tne sputum may contain the be.cilli or it ma:r not f'or sone time. There is 

dyspnoea and perhaps evicHmces of suf'focc:i. ti on. The temp ere. ture rises qui cl< 

to 10~ and usually rerJits a11c, is co;1tinuoti.s, but it DD..~rbe hectic • 

. ~ 

. -.. 
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By the end of the first week, there are night ,.sr.1eats, rD.})id enacir.tiJ.-::11 
gree.ter prostration, and expectore.tio;:1 is r.1ore e.bund.2.nt e.nd !..'luco-pt.i_rn­
lent or greenish-yello\'lr .The physical signs Y1ould be :.h0 s:a..111e o:t' those 
~f o: pneu ... lj!onia. There r10ulc1. be clulness on percussion, inci~eo.s2 c-:. fre­
rni tus on palpation, incre2.scd voct~~. resone.nce of' e.uscultntion, r.ii·~h 
suppression of' the respira tor~r murr.mr. J,2. ter there ::1a~T~)e b::::'onchie.l 
br00.thing, and c.s the tissue brealrn dorm end C<:',Vi ti as f'orr.1 you c;st [."1..1rg­
.ling rales e,nd am:phoric bref'.thing. Fi thou.t the ::1re sence of' the tu~.)er­
cle ln;.cil: i "ue ing demonstrated, a diar;nosis of' loi.)~.r i-w1et1.:r:1onic. rot1lc:. be 
made, ·until failure of' the crisis to 2.ppea.r. A i')nem1onia is expecteC'. to 
resolve in tv10 or three v1eeks, 2.nd if' it c1on' t do so, you .. l1c.<J. "oot tar 00 
suspicious. Usu2.lly by the Emel of the seconc.. or third uoek there r1ill 
be G.lastic. ti8SU0 and tuoercle becilli in the sputu_rn. 71J.2S3 CUSSS t-'tm 
a very rapid course, usu.all~r fron tv10 v.1ecks to thr·.::e Don ':-hn. So!l1e casees 
are recorded as ruJ."1.Iling less than one week. ::Lf it persists longer 
than three months it asstu:1os the chronic f'orm. 
Diagnosis. Clinicall:r the onset n.nd syn.1ptor;is are those of' lobe..r pneu­
monia, ' but certain things v1ould arouse yonr suspicion, as a tnberculous 
f'amily history, he:r:.10rrhe,gcs , previous bad heel th , recurrin::; chills, fe­
ver :r·ather more remi ttc.nt form than oocurs in pneu.monia. You !'.18.Y r.1is­
ta.ke bronchiecto.sis for it, but the fever and loss of flesh are not so 
great, and the other sy!71pto:ns of . a dilated bronchus v;ill 8.ppear. 
Broncho-Fneu.rnonic Form of P ... cute Phthisis. · 

TD.is if' more fr equent in children r.nd foms the large !.12.jori ty of 
cases of the galloping type. It is an e.cute caseous uroncho-:;ne1...i_i:io:1.ia, 
starting in the smaller tubes, v1hich become ~.)loclrnd up i7ith cheesy ma­
terial, \7hile the air cells of the lobule r.re f'illec1 v:i th the ·procl..ucts ,o f 
a catarrhal pneumonia. 'I"nese arec..s early hv.ve £:. greyishi;;red color, 
but la. ter become opaque a.na. caseous and yellov.7-v1hi te in e.ppearc.nce. :;: f 
conti3ous area::> fuse an entire lobe maybe c onsolida tee., Dl1.t us'lwlly it 
is only in the lobules with crepi ta.ting l')lr.ces between. The brcncl:ial 
glands maybe enlarg ·~·d and contain tubercl e bacilli, and they nc.7 sup­
purate and form an e.bscess. Cavities occur here in the s2.2!1e ,.,C.."J r,!lc'. "o~r 
the same process as before. Haemoptysis may :produce e.n extension of 
al:i.{l; ~l.)GU!ilOniC process or <-.n 0.Sl)ire.tion y.meurnonia. T'ne COl"ltents of' the 
c~vt'ty may be brought .out 

and. then drm'.rn into the finer tubes, and i7i th 
this, · fever, dyspnoea, and. signs of c. d.if'fuse broncho-pneuraonia 17i th a 
rapid. course. This r.my occur in ordinary cases of ·~uberculosis. In 
children the bronchial glE'.nds s1-,ell n:J.d press on the lu.....1.g e.nc'. }')roduce 
indentations, and there Lrnybe direct extension of the tuberculous :pro­
eess. In still other cases the caseous broncho-1)nour.1oni a involves only 
A few group of lobules closely associated together or c:if'ferent lobules 
situated thru out the hmgs. The size of these consoliete.tions de-
pend on the size of the bro:1cl1i involved. So!:ie have grayish-rec":. tuber­
cles ana. secondarJ.r iYif'action nay occur. 
Symptor.1s These are ve.ryable. Adults mavbe in r:rood hee.l th but 
usLCa!ly brey are overworlced, run dm7n, anemic," neurc.s~henic. sometimes 
hemorrhage is the first syr:1ptom. There mc.ybe repeated. chills, high t~r:1-
pera ture, rc~pid pulse, incree.sed r -- spira ti on, e.nd lo8s of' strengh t of' 
flesh. 
The physice.1 signs are some what uncertain and indefinite c::. t first. 
Le.tor on1 frequentlv at the q:iex1 there is impr.ir:..1ent of ro.sonancc .... h 
The breai:.h signs at• first nre a i ttle hnrsh, broncho-vesicu1ar, or ., e 
slightest tendency to bronchie.l breathing. b There m~.yhc various ralos 
and the s putu.!:i will show the bucilli. By the :.hird week the ty:s-iho id 

stage i1ilJ. intervene and 9-eath occur before your diagnosis of tuberci...'!.­
~~~~o:ih§ ~!\@:ethe 4!s@sh'ft~ @~fl.,~n9ae~€} · ifter~filii~ @\1S§prVJ.j.~ht~h'§o~~QVOThero 
are chills, sweat::, fever e.nc'.. e7.~r>.cic..tion, 
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Then in 6 or e weeks the symptoms abate and you think 1 ·t pneunonia re-

covering, but it is siBply becoming chronic. In children this dis~~.se 

frequently follous ~easles, whooping-cough, and pcrhe~s ln grippe in 

adults as nell. In children, the child is ta.ken suc.denly sich while 

teething or during convalescence :rrom so!:1e f!cute infection, anC. the ten­

perature ru.11.S up rapidl~7 , the cough become$ severe, therG is consolid.a­

.tion in one or both ~pices, rales eppee.r there, e..nd cH:i~.th mo.~r occur i:1 a 

few days. The lung shows siQ!s of areas of broncho-rnem.1on~.a, c.nc1 scc.t-

tered here e.nd there arec.s of tubercular noc~ules. On section it r.1a~r 

lo.ak like broncho-pneumonia, but raicroscopica.lly tu";Jerculosis is roveo.led. 

ano_ tubercle bacilli are freq ..... 1entl~r pres3nt in the bronc~1ie..l glanc.s. 

During convalsecence f'ror.1 sor,1e a01..1tG infection, lilcc ne~.sl c-s, 17hooping­

cough, sce.rlet feve r the child is tal~e:n ill \7i th fever, h:::.s a cou::;h, 

dyspnoea, and some th.1es in t\70 \?eeks these s~7!1ptor:1s s·.:?.-Dsi(e, b·,1t in­

stead of' getting v1ell the child goes from bad to worse e.~1c".. ~ecomes pe.llid 

wealrnned and l ooses v1eicht. Rales are heard ai:>out '~he 'be.ses. ?.1l1ere 

a.re areas of defected resona:1ce anc. perhaps above these a little hyper­

resonance. Sweats occur, a hectic f'ever, an~ this r:iay end in doc-.th or 

go on ·anc. persue the chro:.1ic f'orm~ 

28 Chronic Ulcerative Tubercnlosis. 
1:ere in the large r:1aJori ty ol' cases the lesions i.£0 on to ulceration &"Id 

softening e.nd '~avi ty f'orr.:o. ti on~ It is at first a pure t.ubercular in-

fection, but lnter becones a u ixed infection uith atrcptococci, . st~phy­

lococci, or pnet.l..1'!1onococci, ancJ. here you get septic sy!'.':!Jtor.1s frqc the 

infected f'oci. · 
P~.tholosi. ·:'here are n large nu.r.1ber ~nc. v~riet:;,r of lesions, com:?ri sing 

diffuse ·Guberculous infil tre,tion, cas€e.tion, pneuno;iic arel?.s, ce.vi ties, 

enlarge!·11ent of' the bronchie.l :;le..ncls which !:laybe caseated, \7i th the bror1ch· 

in a state of ca tarrhal inflammation, and the pleurt:'.. r.;e.ybc invC'.ded. : :o st 

often th3 lesions are in the a:;ieces a.nd th<J disease procece.s do1111.v:r;i.rd, 

usually \7orse in one lung anc_ nore tissue is here involved. It i'ol-

lows distinct routes. It has been found in c la.rGe mJL11Jor of' cr..sns 

that v1hen the upper lobe is atte.cJrnCI. by the prinery lesion, the lesion 

is not at the extreDe l'.;>ex but about one to one t:md c hc,lf i!.ches "..Jelo•.: 

the s1.muni t of the lt.1..i1g, and ncr.rer the _::;ostcrior e.nd exter;ic-,l "..:>orders. 

The lesion tends to spread dov11w1e.ra. proba".Jly by inhclc. ti on. You r.u•.y n.ot 

be able to !.lal;:e out the diseo.s fron the front, t7hill'J cxar..1i11a'.:.ion f'ron 'Jc-

hincl !'my reveal it. In f'ront this lesion in opposi '-:.e r>, point. jt.i..s'.:, be-

low the center of the cle.vicle, end it i:ixtcnc:s along th::: c.~ytorior C.!1pcct 

of the upper lobe, along c. line one to one e.nd t~. half incehs fron tr1e 

inner ends of' the 1st 2nd and 3rd iritercostal spaces. l:. socond snot 
often overlooked, rihof.e the pri!:lary lesion begins, is .·below tfie outt3r 

third of the cleviclc in the second int~rsp~ce. The · cx~onsion is dor:.n-

rmrd end outwc~rd. The mid<:lle lobe becomes involved usue,lly follo\7il'lg 

disease of the upper lohe on the so.me side. The first i:.1fil tre . .tion is 

about 1 inch to 1-1/2 inch belou the posterior end of its apex enc at e 

suot on the chest wall op~)osi te the 5th dorsr.l spine. Hence alv1~,ys ex­

~ine carefully this postGrior apex in all cases. . This lesicn spr~ecs 

downward and laterally along the line of' the interlobuler septe,, e~long 

the line of' the vertebral border of the scapula, when the el bow is 

raised above the level of the shoulder. sometines the diseaze spreads 

~ the apem: o:f the O!Jposi te side, but usually not 1.Ultil the lol""!Cr lo;,e of 

the first side is involved. Lesions of the base are not vel""J often 

primary. About 1-500 cases occur. 'lll.e lesio~s may become nrrested at 

the apex in chronic cases, and progress elseuhere in the limg. · 
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pathology end definition of tho lesions: 
(1). Hilie.ry.'I\i.bercles, which are distributed 1.'Y c1isser.i1nation of 

c.spira.tod tubercul1:1.r matter thoughout t.ho air cc-Jlls or into the r1r-i.lls 
of the sme.ller bronU!hio T.11e.1 a.re also distributed by the l~rniph and 

bloocl currents,. and especially by the lymphatics, in \7hich the t11.::ie1"c'l~ 

a.re loco.t~cl in a radial manner about the old f'oc1 .. Son(~M.r.1es these 
foci are in the - vessel v1alls and in this way they oocomes scatt'3r0d. 
You ne.y ho.ve many milinry tubercles that e.r0 hnrd and fil'm a.t ths 

base of the l\ll'lg or lower. lobe, while there may be ca.vi ties in the apaY 

The nost of' these c~.sea, however, er~ conaitut0d by the tu.~.:iE.:"."cu­

lar broncho-pneumon1c type., :&'u~~m Here the process originates in ·C.lie 

small bronchioles and. the air ~:e1x:11x pE'..ssat:;os become~ bloclrnd wdi th ·~1~ e 

products of' · inflammation a.1i.d caseation. If a sect:ton ot' the lunr~ is 
me.de th<!se small bronchioles shoVI up o,s sr.1a.ll orifices pluzsod up \"!1th 
cheesy masses surrouii.ded by caseous nodules. 

(2'). Novi in those pe.thologioal co,i.dit,1011s the processes of' 'li.l­
ceration, ce.sea.tion, s.1i.d softening occurs in the bronchila. ''all o.;-.ct f'r~ 

qucntly fbrrns a small cavity. 
(3}. Eut in most ce,3es of chronic ulcerr..tive pulmon<'-ry tubcrcu­

loois there is a. i'orr:1~tion of' new t'ibrous ti ~:aue. 'l1l1is ia 1-::·.omi. 1..is 

sclerosis. The so fibroid cho.ncoo mey be extens1 ve. In r.11:-,n~r c~.ses tho 
cnsea.o\.'l.S a.r~o.s are coz:ipJ.etoly surrotmdec1 by a. fi 1,rous ca!.'.lSul·e. 

(4). In this :f'irboua capsule co.lc1f1ce?.tion r.m~- occur anc1 ro-
eul t in hee.ling, Emel the f'ormation Of lt.mg Slbd>~. i'..:.'ld milit.r~r tti.'ber-
cles may occur e.rotmd these~ 

(6) A pneu.r.ionic process may occur, iii. v;hich the inf'J.r..:.1t1ccl D.1-

vooli c.ro filled wi'ch epi'cheliood cells. Th.is consoliG.e.t.io~i. na~; ex­
tend for aome diotance abo'l.1 t the f'ocus: and the conoolid=--t.ecl 1:1.roc.n rJe.y 
fuse to f'orn a unif'orm consolida.t()d area The pneumonia. r.1c:.t ho tn~:>:-r­

culo.r in or8gin or 1 t may be o. simple inflc.mr.letion. In c.ppeo.rc.nc0 1 t. 
i;1a.y be eJ~o.ctly like red hep~tize.tion, or clo8ely resfmble e, sizi1pl~ 

1nf'1l tre:cion. In othoro cc.ses th<3 cut surf'c.ce is yollow or Y:hi te;, <JI!' 

opaque. \'.'hen there is much consiblidc.tion earl~' in the C.ioeo.ae, 1 t io 
due to this pneu.rnonic infil trq.tion_ 

(S),. oavitiee or Vomica.:- These L'.re forr.1ec1 b,, necrosis r.n.i 
ulceratj.on in t~'-J.1:M'[f-t''.l.JJSUe-.--•fu is begins, usually 'in the we.lls of 
a tu'bercuJ.o.r bronchus, wh.tc h become a e,11la.tcd from tho retc.j.nec1. secre­
tions a.ne. necrosi a and ulceration resul ~.... This extends in·to the s.._,_=._~­

rounding tissue- There nay be many vav1t1ee formed and th~se i,mi"te : 
tomotimoa they oommunico.te with a bronch\.'1.S e,nd sometimes not; 1.:mo. the 

ma.y oocur in a me.ea of consoli".ated me.terie.l av1e.y t'rom a. ",:,ronch'l1s. 
Those cavities il'l ·~he form of' :f'r~ah uloers in the o.cute tu~:-or­

oular phthisis where there is no limiting rier.~brl.'.ne formed. Theil• Y?e.11 fJ 

ArO sort, ulcr:iro.tinn:, tnecrotic mo.eaes e.na 1· often..,Produc~1 pneur.1othor~x. ~ey are gr~~tcot 1n ne uppor and post~r or pa~ts or ~1! urpar lOJ~. 
sor.1etimes the~r ~.re ca.lloCl .por~easi vo, in contre.di ct inc ti on to the 
chronic ulcers.ti ve p'l..ilmonc.ry ·.1.·~)CJ ~, Y.'hich io celled non-pro gr es si ve. 
As a scnoro.l rul0, in chronic ulcerative pulmone.ry tbc, er.vi ·bi ea r.r ·~ 

always pro sent iI' the disee.se is far enough e.ci.venced. Her0 th'9 J.imi tinr; 
wall is well def'ined: ana. there is s. secretion of p~~IC(~~~x~·~~~i r.: 13 

ltidlfi!iiJ!lailxiliti8ailE•msi8xa~R~frA1'xx~RAiftxjliili:Riebi~».2~1Eif~:tn:iis,:i~Y.xmf 

MKulA»tllUl3!1RM'l!llf3ftiKil»•a11x»UUngxan:m1axi:>u11m:ixx~:amt·xt~~r.i'. 

'l~esa cavi ti ea nu ·~ inf'requently, have little threads runni1:.~:, '1'.cross 
them. The~ethreads consist of obliter~ted bDonohioles and blood 
vessels. The exuda.~~ t'rom these co.vities is purulent, lil~e the 
sputum, · There me.~r be e. 5angrene present, in 't.1hioh cfl,EJe you 9~t a 
fetid ·urea th. In most ot' these oases thero a.re sov()ral c~.v1 t.i 'ls, 
but the ca.vi ty r.1n.3r single o.:1d alrge el'l0\.'1.Gh to fllmoat absorb a r1hole 
lobe or the ontiro lung. The la'tent ca.vi tieo e.r~ those ·chat are not 
aotiye 1 suoh as c.ro a~en :tw..tUBX ~/c Foat ?jiortem. Thooe o.r~ usuo.11,, 
small ~na surrounded by a dense f1~rous t~ssue. • 
The lin1nu mem'brcme of those cc.vi tics is quite smooth and loolca lilt~ 
mucous membrane. 

A 1£1.gge bronchus with consolidations about it v1ill gi vo the 
same physical signs and sounds as a oewi t~r. 

"• As the blood vessels become obli tere.tod by ulcort'.tion ot' inf'lei.rn-
•n1m.tion hemorrha.BE> occura~ some of these blood vest:1els ha.ve aneurisms 

·· to:rmGd on. their walls, those are small anCI. are sigl'.li:f'ice.nt only in 'cho 
»foduction or :nemorrhage. tTsua.lly,howev<3r, there is c. surrouna. the 

.... n ood. vessel a zone o!' sclerotic tissue. 
The pleura is n~arly alwo.ys involved in chronic ulcerative pulmone.:,; 

' 
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'n'l.is occurs early e.na. the pleu::'."a mu pe thickened and dense and firm, 

or 1·t m~.y be thinned. The pleurisy is not a.lwc.;rs tubercular in ori­

gin, but sometimes it ms a simple inflammation. But when ~ is~~~ 

tubercular, there may be caseous nodules through out the ner.1brane~ . 

serous, purulent, or hemorrhagic, effusions nmy occur into the cavity 

and not infrequently pneu..inolllhorax or py0pneumothorax occurs. 

If the process begins in the smaller bronchioles these beco!Je f'il­

led with secretion and debris, and as it extends up, the tubes bccor.1e 

dilated = bronchiactasiso The mucous i:.1er.1brr.ne of' the bronchioles 1..,,e:;,r 

by, or of those over which the secretion is aspirated or flows, shows 

a catarrhal infla:mme.tion and someti!Jes ulceration. 

The bronchial glands are swollen a.nd edeoat9us, e.n.c. ma~r co~te:.in 

miliD-ry tubercles. The:'l undergo caseation or softening ~'li th the forma­

tion of pus; sometimes they calcify. 
TI'l.e other organs of the body, e,s the brain, liver, spleen, kid­

neys, bowels and pericardium arc usuel ly involved. The 11 ver me,y be 

enlarged and under00 fatty changeso It may also contein ara:rloid 8,reas, 

as 11ell as the ~:r.rn~:x: spleen, kidneys, · and !ilucous !11cnbranc of ".:>o\•1el. 

Intestinal tu'berculo:iliSli> frequenyl t occurs c.nd is nei:.rly e.li:mys 

accompanied by diarrhoea .. 
Sometines the enrloeardiu..-rn is aff'ectcd and there may be tu1Jeret1 lc.r 

bactlli in the vege~ations. 
The larynx is f:requentl~' ulcerated; the voc~,l cora.s f'.ncl epiglot­

·tis may be clestroyed. ' 

Modes of onset:, of' tuberc"Luois ere important, bec~.usc they c.r0 

so frequently ovcrloo1::ed" 
Usually it comes on slor:ly and h~.s n srco.ual e.ne. ;mogrE)ssi vc 

cour~e. It may however? be at first latent, in which case the patient 

doe3 not complain of well defined illness and there is considor~ble 

progress before the clisee.se is recognized. There r:icy be no \7ell mark-

ed local lesions or a ca.vi ty may form before a doctor hr.s ~..:;een consulted. 

Indeed you nay recognize tuberculosis in other organs of' the ~;odJ , c.s 

in the bones, glands, intestines peritoneum, etc, before you recognize 

it in the lungs. 
One of the most frequent forms in which occurs c.nd the s:;.rmptor.is 

of \'Ihich the patient cooplains of' f'irst, is indigestion end dyspepsia, 

and aner;1if',, e.nd stor:iach troubles. The stomach 9ccomes irri teblc, 

vo:m.i ting is frequent and free, ~"Ii th acid. orupte. tions. In yotmg fe­

males there are ofter symptoms of' chloranemia, paJ>jlation of the hec.rt, 

slight afternootj. fever, and o.menorrhoea. 
_ Next is the ·type in r1hich the pr.,ticnt cor.1plaino of e/ctacks of 

mal.aria. There are chills, fever, end sweats. These occur ~ith con-

siderable regulo.ri ty and the patient is drench0d. with qv.inine before 

the true disease is recognized. 
Sometimes the firGt sympto!;1S is that of pleu.rifl" • It may 'be of 

the dry form at the apex, '7i th n simple friction rub. Sor.;eti!!HHl there 

is the sharp stabbing pe.i:n of a.cute pleurisy, f'ollowe~. ~JJ Ah exuc.r.t.e 

with its sympto!l1s of co"Li.gh 1 fever, etc, ane~ the ef'f'usion !..:e.~r disappse.r 

but the signs C.o not .clet>.r up., About 1/3 of e.11 the pib.euris:-,r cases 

with effusions d9velop tuberculosis. 
TI'l.e laryngee.l lesions c.re very r[-!.rely primary, bu.t. most oftei1 they 

are secon.dery t o chronic ulcerative pulmonary tbc. 
sometir:ies l·!emopt~rsis is the very first aympton 2,nd there f.',r3 tu­

bercles in the lungs but they are not recognized. 

sometimes· the cervical glands may be enlargec for months or yceTs 1 

then suddenly v.•i th cons id ere,ble re.pidi ty there in an in vol vmen"v of the 

:1ungs • 
.Again the lung symptoms me.y be quiescent e.nd tho gle.ndulr.r s:,npt­

oms are very active o 
Most cases of chronic ulcerative pulmon:.::,ry tbc begi~1 1.7i th ca ~cnt.e 

~a.tarrha.2. colds c~:f;D.rrh of' the naso~-pharynx. There are cough, .asr:.1athic 

~reathing anf · uheezing ralce " 
Sympto:ras of chronic Pui:merat.ive pulmons,ry tbc:-

~l}f:lii~i11 ·depend upon the stage it is found in, whether noc2ulc.r1 ul­

' or ca.vi ty formationo They are not def'ini te or ·mifom ::ind 

the symptoms of all three ste.zes may be :t'ottnd in one 11mg. they vo:r..,.r 

from the signs of slila.11 consol!ations d>r small cavities up to a dif'-

-~· ----
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:ruse infiltration with large oonsold:.ationa. If the disec~e begins 
slo\1ly o.nd insiduously 'j:,he patient feJ:ls a gradual lon~ of strength, 
g~ner~l 111 he~lthj. 

· It ma~r follow D.ny ot' the acuto infections as influenzt'., t~rphoid, 

measles, whooping cough etc, .:>.nd when you are expecting . rocov~r~r fror.1 
these the signs of' ill heel th remain. Thero is incr0r.sed debility, 
ema.ciation, loss of apcti te, c.nd then the physict=»l sic;nn i..i..suall~r esso­
oiated with fever. 

. If the; disease beg~ns abrt.1ptly thare nay b(·) chills, O.l"l.cl fovel", 
e.ncl hemorrhn:;es '7i th or ,.,i th01.1t pleural syri1ptoms. 

Classified local si~~-
("1) Pain~ - '.L'his may-~ aosent, mo!8:ero.to, or sev·ere; it r.~r-:.~r 

oqcur e~rly or late; it is uouelly due to tho accomp~nyi~g pleurisy. 
In ch":.rc.cter it is shr.rp and stc.bbing; itn inte::1sit:r iB grev.tl::''in­
crea.sed on coughin5, c10ep inspirc.tion: vomiting gives grec.t l)a.in,(.. 
It is usuo.ll~r loco.tee. 0:1 the loy• ,1r c.:"'.d i:·.te:)ro.l parts of the thor~.x, ~.1u~ 

it r:13.y be in the c..pe~::) in r1hi ch ce:.oe it :b not so sev0ro. Th5rc i.:1r-.r b! 
pa.in bot11ee-.1 the scapule.e behind. Be ce.ref'ul in thes~ co.seB not to mis­
tal:c cm intel"'costc.1 neure.lgifl., r..lr:io c'~culde musci..tll1.r ri:0u.r:1n"tism of' ~he 
throo.cic rmlls.) 

(2) Cou®,: ·- 'I'his one of the raost frequent r.nd e!'.rly s~'T.1ptor:l s. 
It r.my ~aosEmt or slight. A curious fact is th~/.:, it do"ls r..ot c_ ,:;: ".":nC. 
upon the extent or seve:r.i ty of' the lesion, l)ut upon the perso-.1el 0qua­
tior1 of' the pc.tiont " 'Ihe cou5h in 11sue.lly c~ry ~nd hr.cl: ing at f'irct, 
but lo.tor as necrosis, ulcero.tion c.nc1 mi:r..ed inf'oction occur, tho spi.i_­
tu.~ is increasod and becomes puri.tlent, v1hile .?.t f'irs"t it vms sj_nply 
a glary mucous., If' there be ~. cavity f'illod with secretion the c ou~;h 

may be pnroxsymaland v1orse in the morningo If the lnryn.."t is involved 
the cough is hoarse and husky o It may be so sevre as to ci:-:u.se insor.1-
ni1?i. e.nd an ~.lmont conottmt. vomiting = Morton's Cough. \".'hen thir::: occu1"'0 
thc:::re i:: of oo urse ro.pid em~ciation r.nc1 rapid loss of' strength. 

(3), SEJf!-.~L= It mr,y be sce.nty or none at f'irDt but lr.tor ::-:-:o:i::H· 
very profuse; t mo.y be only ~3tree.l:ed. with blooC: or very her.1orr hagic. 
Sor.1etimes th ~re are little Sngo.~lltl:e masses coughed up f'ror,1 the s.l v~oli 
cells. When a cavity hci.s f'ormec. tho sputu.in is more lil;:el~r to be pi.i..r-
ulcnt and conJ.:.e.in puri.i.lent r1:c.sses which ~uiy be green, yello\7 o:r ?:lJWX 

opaque, e.nd sinlc in water = coin 1P¥1P..~· 
1.ficroscopically: ·~ It' cxaminec1 r;a.rl~r the SI>uturn 17111 nc fo1.,.nd to 

con ta in e.l veolj. epi thelie., pus, blood, fc.t drops, ele.::itic f'i "uors o.nd :tu 
'bacilli. Tho las ·;:, are the most in~;ortant and the 01'\ly absolute scie:"'.­
t1fi c index of tub{lrc:.:.lolhis. \'fl~en destr'...l.Ction of' ·~ho lun~ ti:-:-suc 
occur a you must c~j:cluc1.0 abscesses ti.nc~ 13a.ngrcne. Y/hen th~: no occu.r 
there isusually a bad odor, espociall~r i?i"th ganrsreno, l.''.l'l(~ the o c.~o r is 
!'requently sv;eethish~ o.s ~7e:Sl r.s f'etid., The cc.l cerous arcc.s of' degE"mor. 
c. ti on are somotir.1e r:::: coughed up. There na~r be one ~r r.10.ny r.:n.d v.:::.r7ing 
in size fror.1 a pea to c. chc')rry., They may rirod1.,.ce 1.i.lc·~ration or resi_i.lt 
fro~ ulcorations u 

(4) I~1 fror.i 60 - 80% of' c~.ses of' th~s forn of' tbc tharc is 
hempptys1s. It nmy be a 11cre stc.ining or quite.-:. profuse her.1orr::..:~o . 

\'/hon it is e.. staining~ it occurs f'rom the hypcrenia; and wr.en it is 
profuse it is clue . to the ulco:ce.tion of blood •.ressels is r.:. n ecrotic arce. 
or cti.vity. The hemoptysis may occi'l.r frequently or <'t long intervals. 
Sometimes thoFe i~ a capill~ry oo~ing from the capill~ri0s in the wall 
of a cc.vity ~ \"/hen this occurn you. \7i ll hc.ve the "rusty sputu .. rn". 
Bleeding frequently occurs in yo·.U1g appc.rently h0e.lthy pc.tiGnts Y1ithout 
injury, t:i:•at,_ina , £1,:nd r1ithout a f'e.!Mlly hir>tory of' tbc. Ve'[!~' f'reque~1tly 

these cases shor.r no "u2.cilli in the sputum. Sometinea he1~1orrh~ses 
occur a.f'ter violent exercise or trs.u.rna, o.nd on e~~e.mint>.tion of' the 
chest nothing will he f'ou.'1.d, but after 2 or 3 days be.cilli will ['.pp~o.r 

in tho sputumu 'Ihis her.1optyf::1!3 is mo:::t l:!.i,)t to occru in m~m and it 
recur!'~ in r.1ost c~ses,, sometimes it is due to 'a rupture of' c.~1 aneuris::: 
on the pulmon~ry artery end it comes Y/1 thout warming or without other 

. symptor:is. l,~onte.l exci tcment, emotionl'l.l disturbances, exercise and 
violent coughing all aggrevcte the henorrhcge. It is cur~ouG fact that 
sma.11 hemorrh~ges give relief', but lc.rge 'Ones cs.use anemio. r.nc oftr.m 
produce a.eo. th.. The hlood ne.y be mixed i7i th se.li va and be f'1"othy; in 
color 1 t ~"lay be bright or do.}1k red. If the blood hr:i.s l"reviously pe.riscd 
into the bronchioles it nay be couched .up ('l.s moulds. 



·~--
..... '"l pag6 30 • 

~1is in a vcr~r important symptom. It may be smell ~¥4§ or 
Tery · gpeat 1n amount,- depenc1ing·upon the-extent ar the disee.se,- the 1ntox1ca.tion, fever,, an.d whether it occurs in the er.rly or lr:i.tcr str..g­es '"hem the muscles are atrophied, greet emaciation and o. consequen;j less demand t'or oxygen. Usually the respirations vary from 20 to r.o per m.1nute;o This rate is intensified by ex0rtion, m~ntal exci tenont, . trauman, rapid extension of the disease, occurence of' broncho .... pnev.mon-. ia, oondiera.bly 'by o111e.ry tuberculosis, £>.nd me.rkedly by pnen.-rno:mlho~e.x, emphysema, cyanosis, and failure of corapensation ar the hee.rt. ~ same is ture of enlargement of' the hec.rt or loss of conpcnsatio:nfron any ca.use. 
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Symptoms of' Chronic Ulcerative tuberculosi~:­
( 1·). Fever: 

-·This may be the initial symptem nnc~ become ver~r importe.nt. Sometimes ther-e is a11 entensivc involvement of' the lu.ngs r1ith a nor ... mal or subnermal tempere.ture; a- there :may be c. very high t~~, perature with but slight local lesions. The fevGre is for thenost pc.rt co:1st­stant at some period of the day in the earli-:Jr stages ,.,hen the t•i0cr­cles are f'orming, although it may not be hi~h. r:hen th(} tu'i:i8rcles soften and caseate, the temperature goes higher, end accome.pnying this there is emaciation, debility KM r1hich is rapid and progressive. The temperature is usue.lly at its rnaximu.111 between 2 a.nd 6 P. !.Ie, o.nd c.t 
1 ts minimum between 2 e.nd 6 A. l!o It may be continuous, remi tte.nt,, Gr intermittant. very ec.rly it is usua~ly continuouso Tho remittant and intermittant types rnc.~r occur early or le..te or they may alternc.te, depending upon the chc.rO:cter of the lesions e.nd the stages of' the dis -ease. In the rorai tt£:1.;.1 t f'orm the temperature is al r1eys above nornal. It varies usually between 2 and 5 degrees betv1een the r.H3.Xi!i1um c.nd the minimum. . 

The intermittant typeft is freqi.ient, encl especially is it char­acteristic of cavities, pus or mixed infections. It howver, may occur in the beginning e.ncl suggest malaria. Y/hen ~t\ does begin this y1e.y, with fever, sweats, p~rhaps chills, it is C:.uc to a sepsis, anct tht=:: tl91:1-perc..ture usually begins to rise is the uiorning or just before noon, end then 1 t reaches its ~a.ximum by 8 P. M. e.nd slo,~11y falls to its r.1il!l.it1U.'l1 point b etween ! and 8 A. Ho Sometimes the tomperature go~~ C.oi7n very low even to 96-5 or less. This is the type os temparature th~t is associated vii th severe sweats ancl. he.ve been k114\'m'l for a long time e.s Hectio, ' 
(2). sweats: M©st the chronic ulcerative tubercul~.r cases have sweats. They o.re ro.ther a bad omen. Tht!t may occur e.t anzr time.: most frequently in the stage of er.vi t~r !'ormation. l .. s to the tine or the de.y, - jhey cost usµally come on in the eerly mornin3,hours r1hen the temperature is lowest, or they occur during the rolaxation of sleep. They vary from a very El ight moisture to a perfect drenching. they a.re most frequent in the late st.ages and some cases do not hc.ve 'ti1 them nt a11 .. 

(3'), ~lsE?_:- It is increased in freqi.ienoy, especially with the fever. It 1s usually soft, compressible, regular e.nc. p0rhe.ps Ml. 
Th~ rapidity ofthe pulse is important in the diagnosis of e~rl:r TBC, for it is continuously e.~:>ove normal without local signs or cons ti tu­tional symptoms. As suppuration occurs, the pulse becones aofter end 
m~re compressible and le.ter weaker and smalll?r toward the end. (4') mnaciation: · 

This syraptnms incli ca tes the rec.son this c.i see.se is y~J,.led "Ooncumption". This is usually :mo.rked; the loss 9f weight is ·1>i¢:·.~!!."'::~:~1x gradual and progressive, tho there they be per.iodo of · improvement with an increase in weight or one may hold one's own. Patient seldom die during the tir.ie they are ~aning in \"Jeight. The loss in r1eight is in muscular and fatty tissue, mdtlllis · ma;>t be ver:r lSJ!ll great toward the eN,i 'lllntil the patient is nothi:.1g but sltin o.nd bono. 'l'h1s emaciation is due to the fever, tox~mia, loss of ep~t1te, feeble digestion and e.ssimilation.., . . · (5). Anemia: Th:1.s is en evidence of' the decreased nutrition; usually there is !ijfii~~ pallor (l f the skin, lips, and mucous merJ°bl"E'.nes. The blood has nothif~g cho . .cacteristic; earJ.~r ~c.here may b e e chloranez:1-• 1a; tho HD is decreased; later when there :l. s e. m:txed infection and 
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cavities, there is an :!:.1crease of leucocytes, which ne.y be ri.s hir;h ~- s 

50 1 000, .. \7i th l'.n. excess of pol} "> a This is due to ::. secondr.r~' i~1fection 

of the other organs o .. . 

( ff)progressi ve weakness anc. d.ebj_li ty 

PHYSICAL SIGNS: 
( l') Inspection: -

the shape of the chest is sugestive bu~thfs is 

:tQ ~·. growin5 less so, f'or a great ml.my cases look perf'ectl~r well whem 

their sputum Hill show ·che tbc bacilli.. The ch<:>.racteristic ch8st is 

long, narrow, with intercostal spaces, more v -;:: rtic<:>.l ribs, a.nd the 

scapulae stick out like r•ings. These chests are t:1i::i anc1 f'lr-.ttencd 

antero-posteriorly ~ Nea.r the sternn.m may be very :;:iror11incn t anc:. the 

sternum may sho17 a funnel shaped depression. one clc.vicl G nt:1.y be 

r:iore prominent than the <b~her e.nc~ the sp2.ces above and bcflov.1 the 

clavi:Cle :are apt to shon marlrnd depressions. There is C. efecti ve exp2.n­

sion ot· th 0 chest; this occurs e2.rly and. is i:opQrtl'.n t. 'l'l.hi s s:rmptor.:f 

is best e1ici tcc1 by looking dorm the chest ro.11 and havinG ·:::,h3 }?C.tient 

inthe recum'liient positivho 
A wide cardiac impulse i~ the 2nr, 3rd. anQ 4th spaces on th~ 

lef't side is e.pparent in cases wher0 the lcf't V.j_)3X is C.isensed 0nd. the 

11 .. ui.g is retracted. 
(2). Palpe.tion: -

There is deficient expansion. To elicit th~s you 

hav3 the pe ti en t talrn a f'ull, slo\7, steady inspire. ti on . 
The te.ctile fremi tus is increased v1henevcr ther'3 iB inf'il ~r(l..­

tion, at the apex or base, and it is e.lso m•.1c~ increased. ovflr co.vi·~ies 

unless the pleurc. is grec.tly thickened, proviG.eC:. -thG cc>.vi t:- 1-:as free 

excess to a bronchial opening. 
(0). Percussion: - The resonance is impo.ircc. over ar00.n of' 

Tbc infil trat.ion, whether studded. '7i th noC.ules or ce.scc..ted, anc. of' 

course greatly impaired in fibroid cases. The n ote m~y be increcs0d 

over ca.vi tiss ,-;hen they are empty ot creatly i!'.lpn.ired, even to dull­

ness or flatness when the cavi t:r is full of' fluid. Y!i th small scatt­

ering of t'bc foci, you :,1a:r get no change in th~ resone.nce. If ~·o'.l t;et 

deficient resonance above or just below tre clavicle earl:r in the C.i s­

ease, it is D.n ir.1porta11t 0 :ign, bees.use this is t he fi ri:it pl.??.ce to ].)e 

infected. To get ~ pcrf3ct elicitation alnays coapa~e the tno sidss ; 

exar:iininc the patient while tn.l~ing the ordinc:~ry brer.:.hs, both o:i L1-

spirct1on !'.nd expiration, bece.use that nodifies the note. 
In Tbc con@olide.tions you get a tympe.nitic or tubulc:.r note. In 

fibroid cas~s it Tiill be flat. 
You ma;jr get a. craclcer-pot resonance over a C8.Vi ty n11c:1 it h ns 

thin walls, is n ear the surface , e.ne. the chest ·w~.lls ar1.: thin, especi­

e.lly at the apex or just belori the clavilce or :)ehind in th7: s1..1 .. pre.­

::md inf'ra.spinous areas· of' the scapulae. 
So::1e times in the se c<:.ses, esp·3cit:.lly in -~h8 1 r.: t'' r s te.6cs, ';:.h r-rs 

is tcnc1.erness of' the muscl e s r'.nd skin, e.nc:. th·~ sli t;JY~:J s '.:, stroJ;::; r.10.~r :--~ 

duce spasraodic c on t ractions of' the musr,l'3s . 

wall. 
All thes~ sisns d.cpc:').C'.. upon the viorc.to:ry cB.pe.ci t~;· of' tho chest 

(4)o Ausciltation: - As th8re is little c.ir ,soing L-1 ·~0 ·:::.he 

air S!JCces the-'!Jreo. th sounC:.s are decreased. Here coDe.pr3 tr~e -~y!o srtes 

of' the chest on deep expirc.tion afte r cougl~ ing to re!:1ov·:' the eXt"!.cl::-.-:e 

from th8 Bronchi and Tracheao Sonetines, o&rly in the ~ise~sc, you 

r.1e..y not hear any ins ipra tory sou:-iC. s 2.t all, ~7hil $ the expire. tor~r i;;ill 

ne nornal or prolonged e.:1c1 slightl~r tubular. So!:! 0 tiT.:c s the rn.,_r:,Tt..i.:r is 

he.rsh, or tt cog-wheel ~.nd interrupted". 
As consolida tioa incree.ses, tho brec. thi:;i.5 bccor,:es he.r~hor e::"ld 

more "uronchial. 
Ra.lcs depend upon the associa t!';:d bronchitis. I;:arl:c on inspi­

:t:a ti on or cough you Pill get a dry cracl:ling or moist s~.lbcrepi tc..: .. :»:. 
rale. As thE: bronchi tis i!lcree,ses, the rales change '1nd boco!l,3 lou.Qer, 

bubbling, end if they n.1~e dr~' you get simply a clinl~in.; so11...i.1.t . 
In ca vi ties you !i1c.y h ear e. gurgling, resonant or cE>.varnous 

sounds~ or even the a!'.lr·horic bren. thing. The \.m2.f'f'ected po::-t10:1 of 
the lungs will have h2.rsher breathing. Vocal resonc.nc c-: is incre_c.s0d 

in a.11 stageso 
DE.ring consolidation or cavity f'o:r.mation broncophany_anc come 

~~f~l\R~~xi1\y~~~~~~,ft~~:lmUJf1JXmi~~~=' xx~=~ 
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times whisper0d. pGctorj.loq_uy is heard" 
Page 32. 

You m2.y'\ get e. pleurc.l friction sou.11.d and this Bay be liBi tec1 above 
the scapu~ae, it ma~r .. be _either anterior or posterior~ or le,teral1y 
or. be heard all over tho chest 0 

h11en the J.D,:rer of pleura over the heart is involved and 2.l so tr..e 
pericerdi u..rn, the ?t pleuro ·-·ca:rc1ial friction i G geard" This is differ­
entiated from the pe~icardial frictio~ by having the patient stop 
breathing. 

When the lu;,.'1.g liver the heart ·is co~1.solidated and ·i.:.he heart is c.ct­
ing forcibly, striking on the consolid2.tio~i. and if there is e.n open­
ing into a bronchus you got a whiffling sound knwon as the " carC:.io­
respira tory r.:n1r·Y.t1g.ro!t Systolic murmurs in the Pulmonary arteries e.re 
t'requently heard and ere supposed to be due to a contraction a~1a. ret!':::.& 
action of' the pleura~ 

cav~-~..Y~_s:(g:ns:: ... 
'I'hes0 depend upon the size, the loce ti on f'rorJ the 

surf~i_e, the secretion, whethsr or not there is 2,:i. ope:1 "bronchiel 
conne~ion, the consolic~ :::. ti on, much thickening of the pl eura e.:i.c1 effus-
ions. SozDe tirJes a ce.vity is overloolrnd. If' there is no plenr:n 
thickening, the <:;avity is not 12.rc;e, chest walls thick c-,-:!.d the c~:wi·;:,y 
is deeply situated, then 2. norme.l note is gotteno But i'f th:?- Cfl.Vity 
is nec..r the surface,. fill eel with air, yon get c. tympo;:.'li tic or a::y;hor­
ic note. 

SJ2.~.£.ial. __ §ij.._G:!2:E!.;_-::( ) _ 
l; Wintri:ijh's Sign:-· The percussion noto is 

louder and highe:r~ so!i1etincs even tympani tic an& if' the r:10uth is open, 
the tong1...1e protruded and quite breathing it is better hezi.rd . You nil l 
get a coatraz;y sign if' the r;-1outh is closed. Jill interrupted wintrichs 
sign is obto.in0cl v1hen tho cc.vi ty has a free pronchial connexion. 

· (2).. GerhadV s Sign:~ If a cc.vi ty corJrxunicc,tos with a '!Jro:1.C~ 
us the tympani tie :i.otc changes ,~·i th the change in bodily post·,1re. 

(0) 0 ra~~k·--pot: ... , This is elici tec.1- ovsr 12.rt;c, supel""~'icial, 
t :.i. in walled cavittes» n.nd is best heard Y1ith the rnouth open [\nd. l"!ith 
a quick stroice " It ts chc.racterized by 2, hissi:n.g c:fui11ki113 sound. 

( 4) o cavernous Sotmds ( so ..... ca.11 ed) This is c. hissing, bloPing, 
tubular, or 3.!np}icir-:rE-note,_ e,nc1. !ilay occur L1 large cuvi ties on ii.1.spira­
tion and expiration. 

(6} Rales~'.~ These l".re usunlly coarse? bubbling, {5"1.trgling, 
loud, and so!no(i!J'cs .. even nctaliCo· Of ccurso, if' the cavity is dry 
there are nor ralesn 

(7) Vocal r0sonance is incre2.sed alv:c.ys nnc1 \7hisp0ring ~ect­
oriloquy is frequ.e :~.tly hec.rd. 

(8)" A·-Su.n€mssion~-· may be heard is a vsry ;trse c2.vity f'illGd 
with air~ and f'luid~----fuecoin-percussion sotmd is heard frec:.uently 
over very lar;e cavities. 

( 9) A clear ring ing ve.l vular hec.rt sou;.1d ;-~~ay l::e hee.rc~, es~ 
pecially in leJ,rg0 dry ca.vi ti~, s~ Don't r,1ista}:e the pse-... i..do-cavity 
signsQ 'l'hese are produced by consolid.l',tion near a bro::1chus, by 
bronchiectasis " They high pitched, tyr:i.:p£'.ni tic, tubulo.r, cavernous, 
~:l!!XE:J::enx o.nd a:re '!Cry similar to the ca.vi ty signso 

C01.1PLI OATillfl!S\S ~ ... 
( 1) u Respir<'1.tory Sy.istem: ·- Ca) Le..rynx i s t;req_uently in­

vol vero SometirJes this is the v0r~r first syr.llpto!.1, givi~1,?; a husky 
voice,' pain on m·1allor.>ing, \7heezy or asmathic cough, no expectoration 

and the patient is continually bcco!ileing ,-,weakero There I.1e.~r :Je a.,honia 
dysphasia, '\7l: i ch is vory painful and C.i stressing v1hcn there is . exten-
si vc u1ceratio:.1 about the glottis anc1 pharynx., Thardis an P.ssocie.t".:ld 
bronchi tis \7 i th lnflammc:,tio:i. of' the pharynx and. the regurgi tc.tion oi' 
fluids or· food thiuuugh the nose. Pnei..monic. is <::. ter!.'lination of the 
cases, and it rnay talce a rsg-ular or atypical course,. 

('b) ~rnphyse.ma·-· of the unaff'ected lun,-; and this na:r cor'1e on 
s1oi.1ly e..nd tncre ranyoe a :i:rupture causing a genr>r8.l enphyserJa.. 

( c·h: G2.ngT.ene of' the hmgs: - som0tir.1es occurs especially 
in the walls of the ccvitiesa 

(d) The pJ.eura is g0norally 8.ffected in these cc.ses., :tt me.y 
be dry e:t f~Lrst e,:'1d it Tnay heal lee.ving a thickened e.dhcre:!'"lt surf2ce 
These adhGsicns ID8Y b e small and localized or there m.2v b0 bc.:mds of 
e.dhesions inte rferiL[; r1 l t i1 the c.ction of the 11.mgs, or l.11e adhesions . 

may be c.:,;o'.':1.eral. There is frequently effusions into the pleural c~.Vi-



ty •ften before the tbc in th') lungs is recognized. 'Ihe eff'usion may 

be purulent or hemorrhagic, someyimes 1 t is milky. It may he encap­

sulated by adhesions • . Pneumothorax is c0m.Tilon end is fat~l in 21 hrs. 

ie:r:ierally, bt.'.t it may last for ueeks or months, in tr.is · cc.s e it is e.c­

compani ed by pyo-p.neu_'l!lothorax, which ma~~ be quite slow in its cou.rse. 

2-19-08. ' s 
(2) • . card1e-Vasculnr Sytem: - .. ,, 

(a) The heart's impulse.is visible ov8r a ler0 er area en~ 

nearer tho sternu..~ •. It may be heard in the 2, 3, and 4th, interspaces, 

especially 1'1hen the lung retracts •. The heart may be dravm 'up if there 

is much retract in the upper lobe and the apex beat is heard hiuher up. 
Systolic L'l.Ur!:lurs a.re heard ®Ver the heart and especiall~~ 2.t the Pul­

monic ~rifice. !'J111. sometimes there !:lay be n. Trlii.cus:pid murmur. Thi s 

does not always indicate disee.se o'f the valves or endoca.rdium, for it 

may be e. functional murmur due t o the state of the blood. The murmur 

may be rough o.:1d harsh VJi thout di sease of the endG>ce..rdiur.1. :t is held 

by all aurthors that Pl.1-lr11o;Yr..ry s tenosi s r.nd all c. ther ro ngeni to: 1 es­

ions abou the Pulmonary orfice, _predispose to tbc, r:hile those at the 

Mitral orifice are antognistic. 
· ·· (b) Pulsebf- For a l, ong time the pulse r,1ay be f:ul a:'.1( soft, 

vii th a l4!lVJ <?.rterial tension, but as the disease prc t;resses it bec0!:1es 

weak, fee'ole and smaller. sor.wtir11es the capillary pulse shows i:1 the 

back of the hands and nails. 
( c) In the blood and glandular syste!n there is a::l ea.r~.y 

anemia, which b~lonss t o the chl oranemi~ type. The blood ~latcs ere 

increased. Later when there e.re ce.vi ties, suppurc. tio-n o.:1d fev"'r, the 

blood shoY:s a narlrncl leucocytosis. The \!. E. c. nay be incrcasec. to 

50,000, chiefly polys. - · 
An eosinophilia is considerable favorable hy so:.-.e ;::,r.C. t'..:'1.fc,vor~ 

able by others:;; 

(3). Gastro-Intestinal svs te!:1 :- Tue tongue !lay shm1 all -:he 

febrile characteristics. It may be covered ui th a white or yello11-

ish fur; •r it may be clean and red. I t is strE.»11geJy cl ec.::-i , co~1siC..­

ering the nature of the disease. Ulcers and. Thrush :r.iay dev·slop i:t t;i.e 

later stages. Pha.rangeal tube rel es may form, brec-Jc down E>.r1c"':. f'or:ra 

ulcers. . 
The saliva is impaired in its digestive power; the apetite ' 

poor; ~.nd there may be intense thirst. There :·.1~ ~·;e syDtpons of e 

chronic iastritis, while tuberculosis of the stomach is re.re. Ulcers 

of the ca tarrhal type may form. The nucous r;ie!:lbra::-ie is engor·ged 2nd 

it may undergo and atrophy. ~t tiDes the muscular tonus is decre~s-

ed and the stomach then dilates . 
The l~os of apetite,~nausea and vomit may be due to an associat~ 

ed gas tri .,,is; fi r sepsis; or it · :r.iay be due to t!orton' cough . 
Early in the disease e..i:ia. especially in the nervous, there is 

h yperacidi w·. But later the acid is def'icient in ar.1otmt. 
Intestines: - Constipation is the rule in t hA e.'.:.rly stages, but 

diarrhoea generally occurs later. It may be due to tu~Grcles in the 
browel from si-mlloed sputurJ; or to catarrhal ulcers ; or to onyloid. 

changes . 
The large bov,1e1 also shov1s ulceration. Sometimes therr::: is 

extensive . ulcere. tio:1 i:n the Illeu.rn wi thol.'.t diarrhoea. Ulcers, Er..cr:1-

orrhoids, c:.nd fistula.e-in-anno are ver:r f'rcc:_usnt. · 
( 4). Nervous system--- Y!e r..11 h~1.0W of ths cherf-:.:i:.l e.nc: hope -

ful disposition oi' the lu5ercular pr>.tj. e:1ts. But finally sone other 

pa tie:1 ts C.cvelop i~1sani ty, which usually taI~es the forn of' Del a'-: ch­

olia, associated with frightful illusions of' c:. persecutins or tor-

menting nature. Bu'::. frequently the r.1ind re:r:iains clear to th':: ec.~""..c~ . 

Ner·vous symptoms: - are generall those of a r.rnningo-ence:;:;hal i tis, 

or the tubercles may be so located es to p:r:oduce aphasia, hcm!llpleg­

ia. A basilar meningitis may occur, soraetiraes of the cerebral type, 

but moi;;t frequently the cerebr0-spinal. 
A neuritis may develop and produce a paralysis of the arE or 

leg, usl.:al:J_y of the extensors , al1d occuring lnte. 
(5) Genito-Urinary System :- Increased w~xx alht.1!Ilin,eithcr 

~
ebrile or due to an actual · nephritis. As E>-myloid changes are . 
~~~mtty present yo1.i. v1ill get an increase in e.lbumin, casts c.nd 

requent1y . · 
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.An ·associate dropsy also may occur. 
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()ysti tis 'occurs n.s does pyel i tis '71 th pua e.nd r,or.-P ':.irM~ s rii th 

blood· . 
The he:meturie. nay be due to congf3stion of' the kidneys e.na. not 

to a~1. actual re:1al lesion. So!:letirrns the bacilli £'.re found. r.cconpen.,u 
ing the pus in the urine. 

The testis frequently present a t'.lbercle ane~ tr'lis nc.~· ~:i0 the 
first' symptom of c.n on coming tuberculosis. Tho tu~-;c:rcle is usu.t.ll~r 
locD.ted in the epid~dyr:ms. 

/:J Cutaneous system:- Th.e skin i£i G.ry and hci.rsh~ somotir.1es lo c;~.1 
tuburcles appenr on the_ha.nd occompanina. b~r pigment<'ttion of the chr:nt 

nnc1
• other parts of the body. This pigmentation is callee~ chloe.sma 

phthisic(j)rum, r.nd it occurs r.iost f'r·:.·quently when the perit.oneu .. m is 
affected. , Brovm or blacll:: stains occur 0:.1 the chest or back D.nd c.re 
J:nown D.s pityriasis versicolor. 

The hair is 1 0:1g, dry and harfti and somctim~s vr;ry QD.rl:: truns 
grey over the chest. 

TI1e fingers are clubbed at the ends. 
Th.ere is pallor, cyanosis~ or a deep r~d sppt on the cheeks. 

'l'hese occur late in the disease. 
A general cutaneous e:.1physena is not infreciucntl~r se0:1 ~nc'. is 

due to a tupture. 
The chest muscles e.re irrtta'ble anc pe.inful on p::?rct:>..ssio71, e s­

pecially lete. 
There is a. hypertrophy of' :he ?.!lammar:r gl; ei.nds, esp0ci~.J.l~r in 

men, and r:w.y occur only on the a.ffect9cl side. It in c. chro:1ic :rntcr­
sti tial masti tis and non-tubercule.r •. 

Diagnosis:- It is important that this bema.ci.e ee.rly. It is nade Sfill'I 

upon:-
(l'). The genere.l symptoms:- as failing hee.lth; loos of a.petite, 

loss of' weight, aner.1ia·, c ough, evening ten:iperature, anc1 he!:.10rrh2.ge. 
i:f' all of these are present then you hav.e a strong case. 
- (2) Local signs:- (a) ... deficient expansion rthich is er.sily 
noticed below the clavicles. (~)- dullness on percussion; decrensad 
vesicular :,1urrimr, nhi ch i r; sow:: times en ti rely e.~) Gent r.1i th quiet r espi­
ration on ins~":>iration but i!l1.'lilOdiately on expiration ~ro,_~ will get ~­

prolonged expir".tion or a broncho-vesicule.r nurmur, in plr.ces \7here 
it ought to be simply vesicular. A frtction rub me.y somC'ti!!'les '.)e :.oth 
felt and heard. ( e-) Tubercular bacJ:li in the sputu.111. Cne exarJine.tion 
may ~ot revecl the ~acilli, hence it should be repeateQ cgain enc ~eaill 

The bacilli Day coDe f'rou. r.. ve ry s:.iall focus in the- hmgs \7hich will 
gi vc no Ptwsical signs. Again there nay be no sputnm, in these cltses 
give a few small doses (lOgrs) of' KI. El ~·. stic fibers may appear in 

the sputun due to d e struction of the lung tissue by ulcere.tion.' 
(d)Tu"ber·culin h2.s been snccessfully used.· In 75~ of cases 

it gives a positive rsection eerly. In th~ method you shoul~ start 
o:!'l sr:1all doses C.u:-inG the <:'.febrile periods a.nd get a febrile :r'A2.ction. 
\7ithin the f'irst 24 - 48 hours. l.. te.nperature of' 101 is considered 
ctio.gnostic. Tb.is method. of diacnosis is impaired by tt.c fact th<-.t 
other disc.:-.ses cs, syphilis, leprosy, actinor.lyces, chlorosis, a~1d 

Hysteria give the febrile reaction. 
( e) X-Re.y pictures r.1c.y reveal f'oci Ylhich e.re so sr.lall or 

so locatec~ as to pr.educe no physical siens, end they ne:.r be C.etect0d 
· 3-4 rmeks before the b2.cilli appear in the sputtun. 

Dif'ferential diagnosis:-
{:!). Bronchitis:- this is especially troublesome \?l:.en both 

sides are e.f'f'ected There isusually no c.fterrieoon temperature nor 
other cons1tut1ona! symptoms. The rales a.re larger ana more diffuse 

and ;:vary more than in tuberculosis. Unless the tubes are full of 
secretion there nill be no dullness on percussion. 

(2). Bronchiectasis: - especially in the ca.vi ty stage. The s~~ptoo 
are practicelly the sa~e end unless the becill~ are found th~ diagnoss 
is almost impossible. ,,. 
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X{C~) o Fil)roid Fl'lt.hsis: c:~.m i.rs iil t!n·s e f0.::"£!ifJ~· ... 
-ca:r·l).ure"-f'I'-Oro'ic;. phthsis without tuberc]·'.:) S ~ 

('tY) Tubercular fibro i d ph t hsis- primarily tubercula r a;1cl s e con­
da rily fibroid ., 

( o-) Fi"br o - 1ubercul a r , whi ch is primE'.rily fibro i d and second­
arily tubercmle.r ., 

The Tubercul<lr-Fi bro id typ e s e t s in £>.nc~ pu!'sues a slov1 course ~ 

It !7la y oe seeondary to li-:t-::bcrcula r Bronch o Fneunonia~ or Chronic 
Tubercular pl euriti s 11 or to chronic l!lce:r1J. t1ve tuber(;ulosis.,, .i.. ·c may 
b e lirJi t ed t o one apex a:'1cl be surrou:Gd ed by dens e fibrou.s t issue, with e. 
thickened pleura; or it riw.y l:s in the lo~:e:" l obe a,nd be come sclerotic~ 

The l u .. 'lg . !hay gi ve the appearnnce of scl '2J r o si:3 v1ith but lit t l e or no 
eviden c e of tuber culosis, but the 1)a cilli will usually be fo"Lmc.1 in the 
walls of a cavity or in an old encap~il~tod c aseous area; or fu ere raay 
be tuberm1losis of che o t h er· or ga,::1. s o:c tl: G i~ o~·nchial glE:.ndso 'l'he 
bronchi will 'be c1 il'-'.ted du e to the indu r <-:'. tj_ on and con t raction'.e' ':'he 
right ventricl e of t h 2 h oart i s o f' t 3:;i c~ i .. Le.ted 8..::1.d hy~ert:r-o:phiea.~ E'.ne~ 
s ofile ti~e s the uhol e hear ~. 

This f or!J of i::t·o·L'..bl e is c:~i.~. o ... 1in rur.ning f'rora 10 ·-· 30 y ears and 
the pa t i ent uill ~ppcsr to h~ve f~i~ heLlth. 

Tl1e l un g tissue ie rv-1.~:\l:, c.1..ense/ e,:v-::cl i o"bl i tGr2-·~ ed ; it resi:? ts 
cutting and c~e.'J.l: s ; ';:,he sec ti on is S!:10oth, d r y and g!'e yi sh e So!.le ­
tir.:te s t he fibrous tiD sue u..'1.d!::rgo 3s c.:i.s~acion., Th e pleura is u su2.L!.:r 
thickened r.nd Rdher~~::-1t,. ~~he v:r12.:tf'3r:·t- 0d pa:;:-·ts of the lung tisnue 2.re 
f requ en tly er.rphyssr.1atbus,, 

<:::;rm.,.., + rvr·'S ",.., T:"A ,._,-,,..-.;,,_.;. i c::i i' <1c:-:i,~,L·· t ·.·t 1 "', , ,,~,,,,.,lly '\'/1· +.h :> C'Ou o·l1 "''1C~ 
• ~.;t.:::'..'. l: , , .. __ , • ..I- ..... "' u - ~ - - ~ -- - - .v ·~ 7 "·" '-• '-' - v• - ~- , o · f c •• ' 

thi s ii1cr·e·a~s·es"v!i th ve:r.:y s e-,/3.!'C: pP..r•oX;'/S!riS Of C0'\.1-ghinG in the mo l""!ling • 
Later i t is acc.01;:ipa;.1icd by rn..n·l:.len.t expecto1"'J, t i o:J. .. \fnen thG b:co21ch i 
beCO!:le di l a t.ed ~he sputuT.1 i s f'roqucntl~r retie. in oc).or .. D~rspnoe2, is 
v c r:.r :me:.rlced on any e:t:3rr,i on ,, The r e !;lay :)e li ttle or n o fever di...:.ring 
t he ent i r e c ours e of the di seasG~ The emciat ion i s sl ov1 and slight .. 

Ph:r sica1;.-....'? ig~-.!?...'..:.:: ( C\) Ins1.J ec t:. on ~ ~· the chest is sunken, the should­
e r on thG a f 1'ected side is :l..owe :;:'eG.; · when t her e is l e ft sided tu"borcul o­
s i s t he heart me,y 'be displ D.:)~cl a nd ·che i!i1pulse felt if the ~ , '.3 7 4t , 
interspaces.. (1; ) Pai pc.ti on:·· d i:mj_nished expe:nsio:J. ; tactil e f'r e1:1itus 

decrea s ed; ( 0 ) Eercussion; 5 dul lness ,; even to flatne ss. (d ) auscil ­
tajion: ·• enfeebl £d respi r atory murmurs, especiall y the vesicnl l'..r, <.nc~ 

• at the ape1-:: the respir a ti cms De.:r be o.avernou s ; nt the oc.se b r onchi al 
and distant ., 

Proeznosj_s; v· This is a disease tha t JB. sts f'r or.1 10- ':O ye2.rs . Tl-:e 
o ther lu.'10 !:1ay "';)ecome acti vely affected and t l-.is \7ill produc ~ ·deo.th 
sooner ., Dea th may ir:rrnedia tely fol lovr 2. her.orrbe.ge Q Prol onged supriur-
a tion -r::i t h d iffu se aruyl oj.d changes i n the s pleen, k ie.r..ey, liver and 
b owels .ma ke a bo.d outl ook . If the right her.rt has C.ii'f cul 'cy in pump-

inc the 'ulood t h:i:'ough the fibr osea_ · l "Lmg there v1ill be dili t etion and 
slowed circulc..t i on with dr opsy c::,s a s econdary resul to 

(tj:.x:.x~~ giififerentiate:'Ohronio Bronchi t is, Vlhich i s frequentl :r on 
both Sid es---an(J:n'as-no cc-vJ..tif; S ·-end l~O--OC. C teri a o 

Comp~ ice. tions: .:.. Lober pnell'.··~mnia:> vihich i s a f:r.e quen t c2,use of 
death-.-~met1D:-e-SE"roncho .-pneu.monia ... 1";vphoid f ever, erys ipel c..s :> erupt­
i vers as r.1eas les, scarlet etcu Ti1ese usually preceed 9 however, sor:1e-
tf.!hmesthey f ollov1 or occur simut aneously-o Fistula.:..in.-a;rmo i s u sually 
tubercula r a11a. an opBration is u sus.lly :fol.lowed by a rau i d t ermi nati on• 

Chronic nephritis and .Arterio .:..s cl ('J l'C> sis may occur: 
Heart l esions as encocardj_tis~ · 
A rthri t.i s which i s usually chrpnic ~ C1ne abo ve .compl i c c,t i ons 

are com1Ji. .... cation s of' pulmonar y tuberculosis. ') 

Concurr ent infections in pulmone.:cy tuberculosis :·· Micro coccus 
1anceola.'t'ils;-·s-.EFe-pto-r.;cJ"ccu!'3·-15yog·erF:rsB"? staphyloc cus au.rens. Tubercu-
losis is ther e f ore a combined i n fectiono The pneumonia r.1a:r be ch1e to 
the bacilli? their tox ins , or to e s econdar y infe c t i on . certainly 
the pus organi sms hasten the d i seas c an d t he brealcing dovm of the tissue. 
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I·ifodes of Death in Pl.1lmonary Tu.berculo sis~ ·-
: ~ Asthenia-::VJi iii-a grad~rnl fncrer~sing dobili ty u..vitil df;ati .. 

2 • .Asphyxia.... this is frequent in acute I<ilio.ry Tbc an(~ -~he acut~ 
Pneum.0:1ic Phthisis, but is raore ro.re in the chronic · f'o:r!:1s. 

(3!). syncope- this usually occurs v1ith extra exertion and results 
. from fatty degeneration of the heart. Some ~ill faint immediat0ly 
.i e,f'ter a severe he?Jorrhageo D:nbolism and thror;1bosis ofthe Pu.lmonc.ry 

~?l1. nrter:; produce rapid fain ting and dee. th 9 r.rhic h r.1ay al so re S'-U t 
x*~*.fron pneU!~othorax 0 

(4). Hemorrhage- this is usually c1.ue to the ulcero.tion of' a large 
blood vessel or <?.n aneuri s!D in the v1all of a cr;vi ty. 

(5). oerebre..l s:•:mtpoms: ·- s1ICh 2.s coma, ·which n'L). y be duG to a mi:min­
gi tis, less often to e. uremia.. R.er.~ei~•bcr th2. t u .. rcr:1ia r:iay occur i.7i th 
nephritis in tu0erculosis.. Der.th i:-. convulsions is rare. Thro:::;~')o sis 
oi' tho c erebral sini mey occur"? gi vine the s:r:cnptons of' r.c10ningitis. 

2 ... 21-os .. -------
TUBERCULOSIS OF TI~E ALD.~ENT./\.RY TR.LOT. . . - -·--

(l) LipE_:- are rarely affected v1ith h~-::> erculosis, but ,-~hen is c.o:· s 
occur it is in the form n6' ul cers 9 1:.ihicl1 are sense. ti ve a~1d l ook lilre 
a chancre or an eri theli ona. It nay 'be the priDary focus, :.)ut mo ct 
often is it secondary to Pulmonc.ry or le,ryngeal tub crculosi s,.... 

Diagnosis:- m.s,dc b~r scraping off' soDe of the ulcer 2.~1C. stnini;-g 
f'or the "oacilli or b~r the inoculation i:rti to the lov1er aninal s. , 

(2) • . Tongue:- is frequently subj ected t o tube rculou.s lesions. T!1e:r 
appc2Nr, usually in the form of small granul.?.r 'boC..ies al ong the edges 
or bach: pe.rt of' the tonGLi_e and for~_; ulcers, ·rihich ~.re irreguln:r, hard, 
vii th distinctly uneven edges, they are usually rough i:md cl',seo't'!.S an.1 
may exjiend. Thej_r course is 1rnually serpe11.tine e.nd cxte11si vo. '.r'ne se 
tubercles appear as greyish v1hite masses. There c.re othe r or.;a:"ls 
affected, .b1,_t t h e glands e.t the a;1gles of the jaw are n ot enlc.J. ... [:; :3d. 
The ulcer does not y~eld t o Ki o 

Diagnosis:... sane as above., 

(3). SaliV[lry GlariC.s:- ·Ra rely affected.., 

(4). Hard and Soft palate::--_ become studded with tubercles :tro:"~ 
direct extension or b:: infe ction fron throwing infected s p1..1.tUT1 up 
from the larynx during couGhing •. 

. 
(5). Tonsils:- are usually the dorr of mntrancc Y:hen U:e cervic2.l 
glci,na.s are involved. They undergo im infil tra ti on and becoDe st1.1-dc1 :-Cl 
with tubercles; the gle.nd enlarges e.nc_ has the sar,1e appearc,nces e,s 

in other inflarame,tions .. 

( O:) Pharynx: - niliary gre.:w.la tions occur usually fror:1 eJ-: tension 
f'rom the l c.rynx., This produces n very severe dysphasia. ...'~c1enotcls 
-l 11 children arc usuall~r tuberculous from the beginning, and they !:12.y 

1aiolr like the ordin.:>.ry <:>.denoids. 

(7). Oesopha0u~ Rarely Bffectedo ) 

(8). sto!iw.ch:·- this is a rare affection and is alr:1ost "Lml;:novl!1 c.s 
a primary e.ff'ection, but the secondary form mt:>,:; occur. 

' . 

(9). J:ntestines:- This me~' occL.lI' e.s a primar~' fOC1.1.S in the r.Tuc-
0us membrane but most often it is secondary to P't-'!.lmenery Tt20erculosis. 
SB:m:esines :Lt is induced 'by a direct extension. from a tih::;rculous 
pe:ritonitis. 

The prime.ry f'or!!1 n.1o's'c often occurs in children, r!i th e:nlr-.rgcr.1cnt 
and co.set:i.tion of tl:e mesenteric r;lands.- or it nr-.y result in e. peritoni­
tis. It is rare in adults, hoi.vever, it m~.''>Y be; in in the coecu..rn and 
looklilrn appendicitis. Either he!llorrho.ge or p '3ri toni tis ~w.y be -~he 
ve·ry first symptom oil this condition, c.nc1 they a1"'e dm to 'L1lce1"'e,tion. 
Sometimes the ulcers, heal, cicatrize, c.~1d na::?row the lumen o"!: the 
bowel. 

Hhen this occurs as o. secondary infection, it is due to Pul­
!&1onnry Tu_berculosi~ in about 50% of cnses. Tl1~r most often occ1.'!.r in 
the ileum, but they may occur .. :tn the Coecu..'l'l or . colon~ 'J'h(1~! be~'.in ~n 



solitary follic~es, agminat0d glands, or muc ous membrane. The affected 

arec..s undergo infil tra ti on, · case a ti on an.a. ul cera ti on, l'.l1c~ the lesion 

r:!ay be extensive .. 
In the Ileum and Pyer' s Patches the ulcers e.re ovoid, but in the 

Oolon they a.:re round or transverse. The ordine.ry chn.rre ters of these 

ulcers a.re:- Ireegulc.r, rarely oyal or ovoid <r in the long axis of' 

the bowel; they .s.re mo1.,e usually transverse a.ncl CD mplely su1·roL:..Tl.( the 

inner coat of the bowel; the be.so is 1:1.fil trc:-, tGc'.. or it ;:;1c.:~ 'be c~.seoi..i.s. 

The submucous end musculc.r oo~.ts are usually Lwol vecl, r..nc. ·:1-.E!l"; me.y 

be smell tubercles on the serous coat. Perf'orc. tion a.nc. peritonitis 

may occur, or the ulcers r.rn.y hee..l, rcsul ting in nm.l ti:pla s trictnrG end 

stenosis. in 
T"1..i.b0rc1:Q.E-,r lesions :PlKX2! the coecum ne.?..r the Ileo-Ceecal valve are 

import3.nt becc:.use they !Jay forr:1 hard movable ttl!i1ors in thi:: right !1-

iac. fosss,e, or the tumor :r.iay be ir.unovable 8.11.c~ tend.er e.nd roselilbel a 

cancer. This produces strict"u.re of the bo~:1e1, nith alternating 

constipation. and diarrhoee.. Such cases may be per!:lanantl~~ curcc~ 1.:·y a.:::. 

opp~r.a.tiop. Sometimes a. :recal :fistula forms, 1:i th chronic thicl;:enins 

e.ncl 2.ppendici tis. The tuberculc.r bc.cilli app~e.r both in tr.e feceG anc1 

the discI1.:J.rges fro!l~ the fistula. 
(9·). Rectum:- Fistul::-.-1n-enno is tubercr1..lous in 5% of ce.ses. 

This l~sion my resi..:.1 t froD extension from the peri toneUL1, Fallopic.n 

Tt.1:;es, peri to!1ei."C11 or f'roD the mesenteric gla.'1ds ( esp~cie.ll~r in chilcl.rcn). 

The coils ot' the intestines are ri1~.tted t ogether r.rith cc.ssa.ting o.nc. suppt! 

a ting tissue, anc. perforc.. ti on me.y resu.l t. 

(11). Liver:- is always involved in c..cute Bilie.r~r ti...1l)0rr..losis . 

D:oc (a) The tubercles may be small and .microscopic in size. (b) In 

chronic tuberculosis the liver may be affected \i'i~h l!:.rge nodules l:'.n:'~ 

:milic,ry n:t%tx tubercles. 
(%X%X ( c). A single en.seated :r.ie.ss ma.~r occcnr, ci ther fo1~ed "u~r 

fusion of ::.. m;i_r,iber of' small ti.' .. "oercles or be origin~.ll~r O!lA fo~~ s. H8re 

hepat1tip or p~ri-hepat!tis me:r supervene, especially in chil~r€n. 

(d') Tube:tculosis of' the bj.le duct s: - th is is not infrequent. :t 

forms little tubercles e.n.d the liver is gr•~l'.tly enl.:::.rgcd. Ir is rce:ll:r 

n t:i."ucrculo.r colangi tis. A section v1ill shww little cavities co:1.-

taining E%D bile stained pus. 
( e·) Tubercul£.r cirrhosis of th0 liver; - the i:.1creasc of' fibroi..i_s 

tissue m.~l be onlyalight and chiefly in the connective tissue, accor.t­

panied by fatty changes anc .. milliary tubercl 0s. In th.:: Dore chronic 

forms there is really e. fibrous overgrowth, but this is re.re. 

SYii!ptoms: - perhaps asci t11:!~; m'ay be e. tv_mor; anc~ if' there is an 

8 ssociate hepe.tities or peritonitis the:!l there \::rill also "be ·~hs syr,1 -

ptor.:1s of' these. 

TUBERCULOSIS OF THE BRA.IN: -

(a) acute miliary prcc·esses causing a meningitis o.nc1 e.cute hyC..roceph~­

ius. (b) chronic h~a2!s neningeo-encephal1 tis, most fre~uently loc.?.1-

i~zed. z.n.d containg small tubercles. ( c) Solitary tubercles occt:.r "t~o·'~i-i 

in the1 .acute ::i.nd chronic forms. 
The symptoms of the chronic forms ere those of a gror.ring ·~1..!!"!lor, 

-:>ei:L1.g insiduous and most freci11.ently occuring i11. the young. ~1e:r ~.:"''.:! 

-.t!Sl.U~.lly secondary to a tuberculous focus in other organs, ~. s the bones 

~.nd. gl-ands. H<:>.med in the order of" frequenc:r the tubercle~ occur:-(1) 

in the cerebellum, 62) cerebrum, (7) pons. 'Ihere !·1l'.~' be one or r~:an~.r, 

v~.ryi:n.g in size f'ror.1 a pea to a ws.lnut in size; t;cr~rish yeel0'.7, c8.seous, 

firm or hard, surrcnn1c1-.oci.. 'by dense con:1.ecti ve ti ssu.e, '7hi c h is -;·•h i t':.· in 

color. These ti_1iJerclcs r:18.:.• unc:.er go calcificc:.tion. They !:i :?.y be 

_attach ec, to lilhe DGningesc <:>.·~ the >otto!:l of e. fis~:mrc o..;1d looJ.: r..s tho 

they were imbeded in the brnin tissue. They rr-.c.:.r occ-.1r alons tl-,e 

Longi tu.dinal Sinus, .r>roclucing presssur0 and thror:ibo::iis. .A tubt:1"c:.:.-

l01'' .. s t .urJor may excite a surruw1din.g Deningi tis. 
In the localized mingeo-ence.phili tis there is t:.1.;.J8rculo sif3 of' '~h 0 

Jia. also. The tu'b8rcles may penetra t ::: '~he r.rtories, e.:!'lc.l as t:·~8 g1.,ou 

the nou rishment is diminished f'roT:! the pres3ure 0:1 the <:1.rteries, c.nd. 

softening of' the brein tissue results. This conditio~1 r:tc,~' pl"Ol\1C0 c. 

heniplegia or aph~sia. 

TUBERCULOSIS OF THE SPIKAIJ conn: 

'the Sru:r!8 as in the brain. A t .:in acu e men1ngi t! s 1 s ttsuti.lly cerebrc-
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:.eage ~8. 

'J.'lrBERCDI.OSIS OF THE GENI'r©eURINARY SYSTD.t: .. _ .. _._._,__..,.._,. _ __ ,, __ ,,r-______ _ _ _ _ .... __ • ____ _ .__ ---------

All the ' rog~ns may ·!Je affected successively or simultaneously 0 The 
course is v.su.aJ.ly i·apid and usually occurs where there is latent dis­
ease some·where else ., There !.iay be '.iaacilli1~ circulating in the blood 
and will inva.de the l<:idnay 9 however it is usually secondary to other 
localized foci •. 

In the urJnary syst--em the infection is d:nc to the folloi7ing: -
( 1) .. Her·edi t;y ~ tlrn bacilli can be f' ou nd in the fetus, c..nc1 in the 

testicles of the newly b arno 
( 2) o Infection m2.y be fromother foci, as the lungs <:?.nd bronc11ial 

glands, and here the ba.cillis enter thru the blood~ 
( 3') ~Direct extension fro!:i the peri ton eu.m, especially in the feme.l ~ 

from the Fallopian Tube s or from t he Rectun, bladder~ uterus or va­
ginae vertebral tuberculosis may be f1.1llowed by tuberculosis of' the 
kidnay as a dirnct extension of the disease~ 

( 4) o Infestion.;::::.~ fr0m wi thou tJ> as by, coi tu-s or the ba.cilli may 
pass fro!.'l the r e ctum into the urethera ~r ve.ginao 

Etiol2_g).'."_!.= .1.'ii.ge 20· ..... 40 ~rears; sex o male, 3 to 1. Look for the smeg­
ma bacilluso Sedi~ent the ruine and inrfoculate into rabbits or guinea 
pig·s and in 3 t(~ G. weelrn ;,rou wi~l get de ::'i2:1i te lesions. By the stain·· 
l.ng methods you can exclude the smegma bacillus.? especially by use of 
carbol FuschJ.n a :.:1.d then decolorizing with alcohol., 

( 1),, Tuberculosis of the Kidnay~: .... 
In general rr1J.lic;-.ry tubercles there are h'.bercles i!l the kidney. It mc. 
be primary or secondary; uni~· or bi--la teral;' and the bacilli may enter 
through the blood currento In chronic Nt:ttx~~ tuberculosis ~rou \7ill 
h ave nodules in the kidney appearing as a pyelitis. It affect the 
pelvis, medulla. and 2ortex., '!"he extension may be either up or d0\7!1 bu . 
most frequently dovm¢ · 

Pathology:- The lesio~ begins at the e.pex of a pyramid, exten 
to the calises and then to the pelvts~ and en e~rly pyonephrithis may 
occur. ThG extension may be into the Ureters or even to the prostate< 
The same changes in the f 0ci occur here as. elsewhere. 

The kidney tissue may destroyed c..nd replaces with chees:-' or 
caseous deposit.~s~ If the bacilli enter t)1rough the blood strea!;l, 

then the lesions ane limi tea to thG cortex.. In this cc.ses there ~re 
li-Od~es and caseous areas, but little distruction of renal tissue. 

In pyelitis there is ulceration, suppuration and ceseation 
of the mucous mer.ibra.ne .,. Usually both l'dnneys are af'f'ected, but one 
z::iore seriously than the other; or the a.ff'ection ma~' be unila t8r.e.l. 

The cc..psule is adherentd 
§:~)?"~~:_-· The saem as thos·e in pyeli tis. '!"here are no very 

ear_;J.y s:y:m.ptoms v1hich are characteristic~ e.ns the pus may be the only 

0 ne present9 If the bladder is also affected teen you will h~ve fre-
-quency of u:bination;; and soo.etimes tenesmus. There mey be pain in thG 
affected. side, which rcseYlbles renal cholic. It is dull in character.? 
with remissions and exacerbations. Hematuria always occurs so~ner 
or later in these cases. Tube casts, pus cells, and bacteria may be 
fouJld in the urj_ne and if there is much destruction of tissue then 
cheesy masses will appear. 
· Genere.l symptoms:·- Chills 9 irregular fever, er.iaciation,. The 
lung ar _e.frequentiy--irivol ved and somet;_!!les a general miliary tu'bercu·­
losis o.f the ,;,hole body wili supervene .. 
. rhysJ:.~al __ ~}._gn~__:_:: (1) Inspection- a tumo:?.~ is rare. (2) Pa.ppEl.tion ~ 
tenderness~ perhaps enlargement of the 1~hole l;:idney or distensio!1 of 
·the gelvis., .,.. 

Frequ.ently there is pyeli tis f'rora the caculi. The 1'.tU!hlhe is freL 
q'l,1.ently ccid c:.nd triis distinglil.ishes tubercti_losis f'rom cyctisis. 

-·· Differentiate:- (1) Cn~m.llous Pyelitis: h€;rc the pai"i.1 is !".lOr 

severe c.nd su..d.den! larger tu."!Ilor' and hemorrhages e.re more fre-q_uent. 
Failing to find the bacilli in the uri~o, look for foci in some of th( 
other orr;a~'ls 9 byt tho inocul:J. ti on of tub0rcnlin tcstn. 

{ 2) o 'I\1berculosis of the bladder and Ureter:1~ Rs.rel:~ ppi!!l.::i.ry ~ 
but usually\.secon:dary' especially to the pelvis of the kidney. mt may 
fi~~¥ from the. test-es, i;.sually extending through the seminal Vesicles, 
!t1'L~gers anq, -the urost~ te firs to 

S~n.~~~·~.P~~.~; ~.~ .Are principally those of cysti:t>is; slow in appec.r .. 

anae, and_ appare~tly without caus.e. If' there is ulceration you v.rill 
g~~ ~r.rhage and bacteria 

" 
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Tuberculosis of the Prostate and Eeminal Vesicles: ·-

1h1s .. oc·cu:i."S in the f'or!.:1 of nodules, varying in size :from 'f1, pee. to e. 
_.bean. Th0re is greo.t pain and irritation when.the X%~xx blnddcr is 

involved. ce::;ea.tion e..nd pc·i rforation may occur .. TLtber01.llosin oi' the Jestcs:-Occurs both prim['.rily f-nd second"t?..rily, itsue.lly secondnry, especir>.lly in 
childreri - but mey alrio occur in ~C:.ul ts. KXSy!llptO?.:is: s tho'.Je of' a painful., protre.ct orch1 tis. .A t ur:,o r is ;:oner- , 
ally present, 1.Jut is ov~:rlookec_ b:.r the patient .. ~· Diagnosis:- D~f.f'ere:1tic:i:.c: - ~i~is: h ere the b ody of the clc.nd 

is !".JO:i:·e frequently involved c:>.~d the:;. ... c---rsJ.)l}~:SX less p~.in; irrcgnll'.r 
nodule nncl the Vas Deferens not involved. KI don't do e.;.1y good. 
Tuberculosis of' the pcri toneti.L1 is f'rec::_i_i_en-Cl~· associs. t ee. a::d c. Gon0rcl 
mili~ry t~Jcrc~losis usunlly occurs. 

~ TBC of the Tt.tbep, Uters1 end Ovaries: 
The Fallpien tu';.)es are most f'req1.i..cntl~r af'f'cct0d, ci 7-hcr r:;. ... i!Jl'.rlil:' or 
secondarily. Here there is sclpingi tis, enlc.r ·;:::d t uiJe s, chees? c o;:-i ­
te;.1 ts, c.nc1 thickened YJe.11 s. There :.my 0c C.QhOsions of' -~11~ fimb ria or 
:)18 uterus me,y ~)e involvo:::d. It is usue.11:,.r bi-lr-.teral, c.n c. i t ne.:r 
occur in children. Abscesses ne.y f'orm, thc:::n ru.pture l'.nc'. set np e. 
peritonitis. 

Ovari es : - ~is is inv~riably a. seco~1dr.ry. infectio;1. It i s 
cho.rt>.ctorized by e.'..Jscess formn tio:1 c.nd ulc'Jre. tio~1. Uterus: - Not· frequeritl:r in.vol vcd, bu.t is gen-Jrc..11 ~; seco~c~.<-.:::'y 

to pnlr:1onc.ry of pelvic tu:>crculosis. . It is really ~- ~u.~J0rcul~r en c1-o -
~1etri tis. The !Jucous r:ie!:1'urano in thic~rnn~,(. ct th3 ftmdus e.hd tu'..:i~rnl ·3S 
f'orr,1 in the :r;iuscu.lar tissue. Gon~tir1e s th e::: disec.se pc.sses into the 
Vaginc. and it ua~r also r:.ff'ect the aplccnta.. Dio.gnosi s :.- nge, herZ?di ty, other l e sions; exr.minc fo1 ... the '.:Jr.c-Tt.i."0e rci..i_losis of' the !"!e,n!1e.ry Gl~11c1..s: ----·---~ -
This is r are . IT me.~.r ~;::.- :pri!1nry or s0conC:~ry. 1..ge ~:O to GO , occ·.n ·s 

in \'!om0:~ nec.:rly nl rmys. ' Sympto!i1s : - Fistulous i..1-lcerc. tim13, c"...isc}' r'.l'S0 s, colc1.. c~".J!:.lcCsS':}S, 
:.iay be r;ml tiple. The ax11ary gle.nc1s c.re r,10st f'requontl:r invol vec .• ':i.1!10 

p:i.in is sharp 2.nd laceolate. It 13 USUt'.ll:r chronic D.nc.1- yon ct.,:i. [;:;nG!'-
ally fil'ld the ".:>ccilli. 

TL1ber·cul0sis. of' ~he Circul~.tory S~pstem:-(1) • liyoca.rdium:- Sbovms Dilicry t~f0orcl8S in ·C,l1e C.C1..t"~3 forr!1 f.: Of 
the disease; caseous tt.'.°'..)crclcs are rare. TI1ere is sclerosis r:'lC ·~}1 e 
i:1 foction may be fron the Lediast inel glc.ncl..a. (2) l::nclocardii.U!l: - Re.re; :raost frequently seco!ldll.ry E'.nc1 hnri E'.21 
associat,; d r.1i:Xed inf'ection. There are usually 'bt.cteric in the veg:;te.­
tions. 

( :::) Arteries: - The larc0r e.rterics e.r0 primcr,iil:r :i::-e.:;.•el:r e.f:f'Gct 
ed; usue.lly by dir3ct extensio:1 fror.1 -r1i thout, ho\"1ever, it r:1e.~r occi.tr 
in -~h.:) Wl'.lls of' the '.:llood vessels. 7he muscu.lc.r cnc.t and the intema 
ar~ thicken~d. nnd hence the h.imen in narrowed. Ulcer~tion 1'ro::i the 

outside into a. vef in or ton artery fro?J o. :Sronchial or ncclic.stinc.l r;le,nc.. 
is no:.it frequent. It mr.y proc:.uce gener£1.l dif:f'trne t'\.1.~:·Brculosis of' the 
lllii[.: or a t;!;merc.l mil1i?.ry tuberm.i.los·iS of' the entire boay·. Pros:rE~.M. .. ~! Tuperau.losis: - · Depends upon the individual and fanily 
dia~'l.esis, sever1ty Of the disease, t\.SSOOiated diseases ant CO!.lplica.-
f,i 

0 deteroiij_ation if' the individual and hJ...~ finand. e.l condi tio"!'l. 
ii j~ decidely more favora'b.le uhe7'1. there 1:3"n.eredi 1¥'· taint, rn. th pre­
vi0tis gocG consti tut1on, good heal th especially CD mbined \"Ii th good 

. health ana good apatite ~nd digestion. oases that ~re diagnosed ear­
ly, suitable climate, out door lif·e, rather insiduous :tnx onset tha."'1. aba:ri> attacks, with little fever end ~it~ch pne:cmon~a hav~ e better 
prCGJlOSfS. 1hos·.; that sleep and eat Viall ao better. Cases th~t be-gin with pleurisy ax last longer and do better • . Bad indications:-- High fever, poor apetite and digestion; prog­
ressiv9 emaciation; frequ~nt hemorrhages; inso!l'lnia; pein, swe~.ts; diarrhoea; persi stant .Diazo rec;ction in the urine; cor.iplicr.tions Md e.:::::~cci c.t ee_ di sea.ses, r.s: chronic ncphr1 tis, ~sstrli tis, inte~t!:tel 

• 
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tubercu losis, involvement of the larynx and ncute )l?Unl!n0n1a. The disease is frequently.n~t so bad 1n those that contr~ct it in old age, but here it runs an insiduous course an~ mey not be recogniz~ ed er shorten lite very uuch. It is especially destructive to children.1 v1~·ien it talrns tlrn cerebro-spin~.l form. The dis e~se !ilay pass into the lymph glands or bones and remain later end localized ror a lonr; time ti.!"lC: <;hen fl.e.!.1e out v1hen the proper envirc.n.rncnt ~ is present • 

Trea~~ent:- (1). Prevention:- (a), F.ducation of the doctor~ nurs~s, ~.nd. public c.tlarge. Tl:e l r.tter 1 G best done by public lectures e.n'l i~ctures in the public schoels by a well qualified and ird'ormcci. Dr. (b). A 11 ce.se3 of Tbc should ~e reported to the pu'bl ic boa.rd or health. (c). Hygiene: · prevtent permiecous spitting; (d) a greet de~l of attention should be pc.id to foods, dairy products; and also to tl"e cows. there ought to be sanitor1a~ both public e.nd privnte for the care Of th~se patients. Care ror the sputU!il either by disinfection, sputu.rn cups or flaBks. 
( 2). Isola. ti.on: - Every c~se shoti_lcl °'.:' ; i sol a tad in his own rocrJ, ,.,i th inC:ividual bedding and as little t'u.rniture c.s possible. (3). ~% tuberculous families: &11 the delie~te children sho~ld 1:e take:::1 care of because they are lia:)1e to have colds, soreth11oats, catarrh, bronvhitis, and tonsil.its, r.nc. th:.se all pred1srose to the con traction of tbc. Prevent tre se children f'rom get tinG their t'ect wet,. andmal::e them live an active, outdoor, open air 11:t'e, nnc v.•et'l.r comfor~aule clothing nccoding to th~ changes in the ~eether. '.:i1cy should have o.n exceedingly nutritious diet. 'll'.e cbst !i~.y be drencf:.ed twice e. day with cold water to stimulate the expansio~ ot'th~ lu:.1gs. Lo•!-: 4ut for the o.cute infections, es moosles, r.hoopi"'.'lg cough, £-r~ct gripp, and also a:::1e111a. Give a tonic of: Cod Liver 011; S~rnp of Iodide of Iron and a.rse;-ii c. /111d rer.1ov~ all cnle.rgcd tonsils. (~)~eneral Treatment:- 'l\tbercl."!.lois ot' the bon~s,<J.ne lY!Jpalmtics uill sometimes heal sponte.neously cs pulmone.ry 'tbc so~ctincs does. '1"11.is healing is p~rrected by sclerosis, ce.lcif'icc,tion or encapsulc.tiou A thicl~ened i;>leura may son-:; tines checl~ the spread of c.. h.~J..g lesion. !!' there is serious fever ·she pe.t.ir-mt shm.'..ld be con:fine( in be 111 r.s e.x-ercise does harm. Let i:.heD have lots of pure fresh air, arid a iou temp€ratu.re does no harm.. 

ClimateJ 't.r~is 1s so!netines a mctter of considsira"::·l~ import~--ice. Consider:- (1).- Purity; (2) Equab1l!ity. (~) SUnsh1ne;(4) Dryness; (5) Altitude. A h1gh altitude is better for sone: others thrive i~ .... a dry na.rm climate; still others conva.lesce in a waI'!,1 noict clinate. ~· JiJ.1 equable ter:i:perature is de!.landed t'or cha~1.ges in thr ta~pert:1.ture are be.d for these patients.. A relativorly low te:r.ip~raturc is 'better than a r~lat1vely high one, becase the fori-~er is stimulant, uhile the l!:i.tter is a seae.tive. .t... rarefied tenp0r<'.'.turiZ at high a1t1·;~udes stir,1ulatC3s the resp1~at1on e.nc. does good 'b!' ~-.1lt'.r5in,::; the air cells, sometimes enle.rges the ch!?.st~ and °'..)z-ee.thing cepr.c1 ty. B\lt it is univcrsall!r conceded the.t pl'.ticnts hc.ve to .rer.iain continuously in thsse cli!!lates f'or p.;)rr.1ai-ient relief. Sutiable c.:·.~en t'or high al ti-tud.es c.re those where the diag•1osis is !let:'..e ec.rly; no serious les­io~s, little enaciation, a£1d no ce.vi +.-fioso"T" C'.e:.>turctio;.1 in the lun<;s. Th.in r;,nd e:eaci:i.tod pe.t.ie~i.ts, rr:. th s·3V:;)!'0 h~.n;:; lesions r.11d cf r~ nGrvous te!.'1pera!1ent do better li.lh lew altitudes, eve:i. though it is cold. In reco!ll!?lending a change of clinate aluays co:i.sider the: !'ine.ncia.1 siC:o fro!.1 the patient"s sts.ndpoint. 
Feeding .is especially 1m:)ortan.t: Nausea and voniti:ig c»:..~e frequetitlY troublesome, imd r:1ey occur early. Sometir:1es they e.r3 clue to mcdicc~ion with Cod Liver oil and creosote, in this event yo~ must 

stop them. sometim3s a change 6f climate, decrease or entirely cto?P:i.U the diet for a time; livj.n3 in the open air e.nd exercise Tiill decre=.se the nausea a.nd vomit a.n.d incrense the digestion. If these ire Very traoubleso!J.e it is better to te.lrn snaller anounts of food at shorter intervals, e.s r11ilk, eg.ss, butter !.lill~, broths, e.lbumin water etc, ~.nd later w11e~ the p~tiemt gets stronger, th~ diet may consist of fish, f•wl, an.a. as much ~et as possible. ':."he Pr~nch wash out the stone.ch with eold water and give one quert ot' mill:, one egg and 1<1 ·'1 gre.!'Js of' rtr.. ~1y grotlild meat three times a da7. Rat1 eggs either suc!:ed or talten '71 th '-1lk are rattening. '!'%". Of' ??uX. Vo!!lice. ( l~ ?.!)m CJ:tl!WC! ~ 
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~~1 trio .or Nitro-Muriatic . acid, preparation s of uaJ. t, coopount'Tr. 

or Gent1a Will hicrease the ape ti te and digestion. If there iisa 
:teeble digestion Vii th rapid pulse and weali;: then give whiskey. 

(5) Medioinal Treatment: Cod Liver Oild is the best and first drug 
_.given. It increases the nutrition and_ is especially good in bone an.a 
glal'ld tuberculosis. Begin uith 1/2 dr. and g~adually increase tha 
aose to l - 2 drs. It should be given t.1.d. It may ceuse en irr1-
tnble stomach, nausea end diarrhoea. eow's cre&m runy be substitued 
especially in children. 
creosete has no spe6ific action but is attended with good erects given 
botJ. internall,.y and by inhilation. Begin with I! 1 1.! doses either 
in milk or in capsules and increase tho ~ose to the tolerant point or a 
little below. ·this. It ?lia.y be given in solution with alsohol and some 
flavoring extra.ct. Y/hen there is an 1r~1 ta.ting cough it may be taken 
by inhalation either alone or co!l.bincd vri th nlcohol, glycerine, ter­
bine or some of the tar preparationG. A good RX for inhelc.tion is 
equal parts of Alcohol, Chlorot'orm a::d creosote. · 

Tonics: Syrup of Hypophospbites l dr; Fowler's Solution- begin 
\7i th 3 -{5 ?J, · and increase to the tolerent point, which is indicatnc1 
by put'fy eyes, irrit~ble stomach or diarrhoea. '90mpressod air with 
creosote has been -a'B.ed in .:ome ot' the snai toria VJi th varying results. 
Treatment of Special symptoms:-

( I) Fever:- When the temperature is above 100 rest in bed o"'..1t 
1n the open air, or in e well ~t1lnted roe~. Give a fen doses of 
Acetanalid or phen~ cetin, usuclly, ho~ever, sponging with tepiC unter 
is the best. (2) sweating:- Dilute Aromatic SUlphuris acid ldr. t.i.d. 
1/100 Gr. atrop~ne hypodematically twice e G.a.y. novsrs po'rJd~rs 5grs. 
Zin-0 oxide 5grs. If the sweating is accompmied with a cough then 
gj.ve 1/4 morphine hypodermatically; agaricin /n 1/8 gr. Qr Use tl1' 
!J.cohol sponges. Some do better when w·aering flannels.. (0). cougti 
creosote combine with alcohol end chl0r0form equ~l parts, or creosote 
alone.; or compound Tr. Benzoin; or turpentine; Euca.leptus; ale ohol, 
or formalin, poured on c pot of boiling vater and inhaled through 
a cone with ggve great relief. If the cough is due to pu~~onery 
cavities use counter irritants over the chest, in the fo~ of hot 
turpentine st,.p'p~ hot mustard plaster, or paint on Tr. Iodine, but 
best is to apply adhesive strips. '111e laryngeal erosions may cl',\."!.se 
the cough, 1n this event paint them nith coceine .solutions. Fo~ the 
night cou.gB useHofftlan' s P.nod~; Heroine l/Sm or codine or : ~orphine. 
It the cough occurs in the morning n blass of hot water previously m~ce 
alkaline by adding l/~ or 1/4 teaspoonf'ul of sodium bi-carbonete ~111 
give relief. Eot mill: is c.lso good. Aroma tic Sp ts. of !.L1!!loni::;, 
.t\m!nonitl!l carbon~t!;) or .lt .l.T!loniun Chloride are also Gore times used. 
Al.ways give morphine inspite of the prer;enc.e of co.viti'3n for this wi~ l 
give sleep with r. consequent in.cr:-:o.se of strength and better resiste11ce 
The i:;:lhaletions are better whel1 there is e. constant cough accompe.""li­
eG. 'Vlith sccr~tions. (4) Diarrhoea:- Bismuth 20 grs; Dover's Pouc..ers 
2~ grs. 7.f' the lesions ere 1:1 the lor:er bov:el the:-i give op1UL1 c.n(°':. 
starch water; or the lead ~.nd oph."'.!l pills; or the c.cic die.rrho{?a 
mixtures; . Salol, Eett:. Na:phthol or so!.1e of the other intestinal anti­
septics may be , given. (5) If' there is a dysphasia, d1£ to ~he ulcers 
in the larynx, then paint them wi t'h cocaine solution5. (6) Vomiting 

Change of food or stop 1 t entirely t'or & time:· give calEUlel in 
broken 1/19 gr. doses every hour \mtil ~no grain is tcl{: en. JJ.so 

erium oxalate; Chipped ice; hot applications to the abdomen. 
{7.). Hemoptysis:- Rest in Bed; 1.Iorphinc l/~; atropine 1/150; if' there 

is eprot'use hemorrhage then give e. ~H\iinc in:f'ueion uncP,r the skin. 
LEPROSY 

is a chronic infectious disecse produced by the bacillus Lepra. It 
is. ch~r?-ctefized bv tubercles in the skin e.nd r;iucol;ls membranes = 
Tu'bercuiar ep20sy~ or by anaesthetic a.rens in the skin = .~.naesthtic 
)eprosy. Bo th of these f'orms may be combined 1 are in the di se~se. 

~tiolegy:- It is due to the lepra bacillus, which is ver~' much 
li!te th e tubercle bacillus. 

llodes of infection:- . 
(I) !nocUlntion: thi::; is more or less questiona:·n 8, except b:,r 

d1r~ct oontaot. wi tb the lesions. . 
{2). Heredity: .. '!his 11 also nesttonabl~. 
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t3·) Direct con·ca3ion ia posi ti va, and inoculntion ma:r 'be r.::cE]i ved 
~ ~ns, saliva, expectore.tion, socr·stions f'ror.1 the nose and 
t·:i~ fror.:1 'i:.he urine, m1c1 fro::: ·~ho mill:;: of 2. nursing mother. As 
the.: bo.cilli cl3o occru~ .. in t.lt8 clu::.-t inf.;)ctec:i.. ar!::::i.s !'.:1d other a'brasions 
a.re li4":J1e to L,,o inoculr.·:~ed. 

As to age- all e.[;SS ere liable, b·.,:.t it ir.; t:ost frequent be';:,\7een 
'::.he 20·i~h e.nd 40th year. Lepros~: is rf'.rc Li. c~1il~.hood. 

sex- about equal. A fish diet is saic: to co-:itribnte. 
P etholog;.r:-

'lbe br~cilli gro~·: ane. dev~lo) in cl11Lst.er~; in the 
tuborculous noc!u.les; in the s!:in o.no_ mucous ne::1".:>r~.ne ~ eJ. so i::: tLo 
m1nesthetie ancl pigr.rnntec:. e.re.?.s. 'nle b~cilli ~1a:{ b G seen i'.'... -s:1e e J!i­
theloiclcells anc. l37'!Ilphoc:rted. These cslls ere kno•,7n es "Lei?l'·a · Cells". 
The:,: originl".ll:r come f'rom the l:nnphe.tics cbd !Jlooc~ vr:~ ssels,andf the 
che.nge in chc.r~.cter is clue to the be.cill::.. · 

A connective tissue surro,_,'!ncs this me.ss ~nd f'om.s a grnn"L'!.lo!:'\cv~­
ous ar3a. The be..cilli may be fo·_i.nG. in ~1:0 l;,.7.1.phc,ti cs, splc0en~ li vcr·, 
nerves, and. frcquent :;_ y in the blood. and e..lso i;'"'. the nocl1.tJ.es. The 
little ::1od-:1l E)S projec ·~ from the skin, anc_ becai..'!.'Je of the c',ir1inisheC. 
0 l ool'_ S\1.PP~:r they cl'.se~te, 1.'!.lcGrl'. t,e, or :c:;o:::e ·~i;-::es a~::>sorbed . ..:1 c~e:-1.sc 

connective tissue surrotmcls, i·;J:icl~ 1:-.~ E:r co;1tracts, p:--oc-:.uc:!.n; Grc:c.t 
d istortion of' the surface. '.lhe ch~r~.ct:Jri s tic 11 Lio~ Fe.cc'' i r, 0.1".8 to 

this contraction. 
T'.n e entrance of pus organisms will gre~tl:r incrce,sc the: destr-1..10t­

ion.ef tissue. The rnuc c·us me:mbr~.ne of' the conj"Lmctivae, corner:. , 
lar·~, et.c, 'all ere gre.due.lly involved. They nfl.:, fror,1. deep u lcers , 
soneti!~les -'~he f'ingers e.nd toes 2-re lost. I 

In tho ar1eesthctic f'orn, ther0 is n neuritis, c.u0 to &"1 at­
rOl)1!-Y of the nerves fibers,. v1hic!1 iG proc.ucea. by t.he 'te.cilli. 

Sypptoms: - ( 1). Tubercular Leprony: ':;.1:.o inc1.1'bntion p eri od 
iS fro;:1 :: to ~ ~,..c: ~.r s , 'J 0!.1"' t.ir:Jes shor'::.nr, anc. s0Dc·; ti:1es longr:;r. Por 
a long tiri1es the I>l'.tie::""..t nui: · :h~.ve ve.gt!.e }'.l rodro;10 s r::uche..s, drovJSiness , 
chillin,:. ss, irrggule.r feve·r , e.ncl ·C.cbili t:r. Tl.1<~·1. thr;:rs occur ~r0 ..... ,s of' 
·ct'..to.neou~ e:::-ythema, n~ich ere shc.rpel? def'inGC. C'.nc:. f:::o ·:-:-~uo:<.tly h~7par-
.:.sth8tic. Tl:is is k:·:o\"':.'l as Lac"U.lar ls::>ro r:~r. ,,;!.fter <!, tis8 these 
areas becone pigr.ient.ed. Frequently thes 8-chn~Lgcs occt'!.:::- ~71 ti1ou.t :,1:.--:i 
d8velopment of' tl:e nodules, then the r.reas b~ co!;1El r'.nEl.es~hetic, the 
i:·ig d.is~'>l)P8c.rs and the ski~1 ~)ecorn3s 1~ ·:.,_1-~0 . T.; in is ··~he !:~re alba. 
The erythema tous S}JOts !.1ost f':-~) Cfl..'-~7"'.l t e.:;:>~c-::- ::- 0;1 th~ fac 8 , o.:"'!'1s, a!-J.(l. 
irneoeo ·· ccor•"!:")an~•il1.- tho•·1 ·'- "-,p ,.C\ i" n 100"" OJ"' -1-l'"I "'a; r ""'Tr.> i~..-.0.,...,<"' "YI' J.\.,,. ._..0. .t~ -1_;,• -J t_; ! .. 1..1.1 ,...,, _ ....,. t.:) C.1 .:J J.. J ,,.. • .,. • • LL - , v.;,.:., ;_, .L. , ;._, C. .... 0_ 

la'"'h"' s ""'.;l1.; 11 •r -~ 1~ "" . ,,, I"' o n<"" .,.,, .:.r · '~ .... ..,.., ,,, o·~· ~ , .. "" "10· 1 ··-1... ,_,, ..... 0 n -1- ~ .,,,,. , ........ ,-1 ..... ·O: v • J.' ..:.. ic;., .: • ..., .. 1-.;;... !: .. \.4...., - -v !;.: ...... _. !.,.1.a.v...&..- J.. V!l v -~ "--"'-~' ""'!"-• c.;.v, t..=. ... , , _ _ •• .J..!1 J.., 

pr-.:::-ticuL.·.rl~' becor:\e invol v ea, ~·:i tr. ;;-. consec·.1.e~1 ·~ hc.rnh voice, .;:.r.0. 
p~obably apho11.i& in ·::.i:~ 1-a t ·sr st.C:'.3:)s. Th.a c onjt.L-ict.i v~.e arr; fre g:::t.:m·;·,­
ly attr:.cl~ed, p:·oducing a. leprous kcrt'.titis, :::-r:culti;,g in J.03~ of sicht. 

The 'tit.'!.:)ercc:loY!B ~.rer.s ~.re r-~:C:.c.is~: '.:; l'orr.1 i:1 color ::.ru: cl:c covcr ­
i:1;: s ?:i::. 1)·:-:cor~ a s ·::,~"1c '· r:'-~1c~ scr-~l~:- . 

- ( 2) ... tmaesth...-. tic !~e ro:J~r:- This forr: h~s no sx·s •-: ;:-;10.:.. rf3-
-.-.,b10•n .... - .•. J-h"' o·~ ,.,-,,,,"'1--·- .. u--s .,, ' . ,,;-..... ..-:.~· - ,-· 'i -~· ... , .... .,; ~-- 1·.1 .. - ,..... , · ~-., .,. s o:::; .:.a ._ • .,, t;; :..0 vl v "'~- "'.i.. l'!.oc:._ Y ..L-. 0.,01•18 .: ... I.I!• .,·~ ·-L•-' - - C!'l. "· -l.!•!-"' ' 

Bid appe~ra.ncG of' e.rc~s of h~'p2ras thesi~ or of rn.:.rJ'bness. T:le~'1 t:io 
tropi:.ic cha.1g!3s soo~1 occur; sr:1e;ll bull 2.e come out , Yihi ch r:!ny d:!.aappec..r 
-;ii th t.l.lcorc. tio:1 or le~we e.ns.e~ t.l.e ·~ic a.rer,s . T11 .:;r o E.m:T '.J.e a loss of 
se11s8.tion \~:i thou·:. t.h·'.'.) f'ori.aetion of' r.i~.cules. So!.rn·~ilJ ':'!S th e :i.e:rv.;; "'uru11J.rn 
0eco~e large and nodular. 

2-28..{}8. 

~:iay bee or:ie c.'f.;1 .. ophied. '!'i::.e clise1:s e 1s c::r onic ..-~~:1•: r:i r>.y r-~~• for y ea.rs. 
Die,gnos1s:- SO!'.M~th~es t l:: i s c~.n be m:-.de 0t.. rl!' t'l'"om the eryt.heme.­

tuous s;:>ots; r-Thicn r.re .at i'irf.;·i; h~rp ,;r.~·. atl"H;tic, lei.tr·; r L\~'1~.'Z's ·thw~ic, r..:1d 
still l~ ter the L'lacules C.isa.ppenr cnt1rel~'. If t.hc h·: rv:.:is r.:r.·a nod~1.lcr 
anc:~ enl nr gac1 , thi s it:> a :positive die.~_,'\osis. 1'\e br,n1ll::. me.y ~e fom1c.. 
o~, ~ taj.nin,.· :Jcrapings f'roc ·i;he ul~ers or -'11he sen.1r.;.1 squeozed out of tht:l 
efc1soc~ notr;.-.10s. ':.'He nr..se.l secre~1o:ia me.;r e.lso contr.;;..n th0 bacilli. 

Di:fferentic te: ".'" I!). 1".t-;,,e1·cular sy1)!'\1l1 f1 . 

<~>. Syringomyelia 

Pro!;l1osis: - The disease is chronic, runr.ins fi·c~. lO ~ ~t yeer·~. 
Treo.tment:- Isoll'~t1 011. Ii1 tl1esc colo1iics chaulmoogra oil ir; .:;iv~n 

in 1 to 2 4~. 4oes i. I.4.;anc. u!th thie troett~cnt a so04 ~.ny re-



l'1t.ge 45. 

eovorie s l:.avG been reported. GurjUii oil in 5-10 M doses h<:>..s 

~iven but it in not so efficatious. cal~otte's ~.ntivenene 

hy"DodrGmti tic~.lly in 10 -80 en, doses has been followed wi 'c.h 

SUl. ts. 

been 
ijected 

\ ~ gooc re-

J.:ebricu.la or J?phe~erel fever, 

o.lso somcti!::es oalleC. simp!e continuecl fever. It is c. sho!'t f'~bj_"'ile 

a tJ~e.cl:: with no loc:'.l lesions but c,epe!lding upon m::·.n:r c2.u:;-::e$. 

( a i'ev-7.r ~he t lr~sts not longer than 24 h oi_,_rs = e;.>hemr:n·al; ·nhilo one 

the.. t lcs ts longer the.n this, l to ~ days = febricu.l.a.) ,~ 

Etiolosy:- (1). GE.»stro-Intestina.l T'IJpe:- in r1hi ch there is ~10-~hing '· 

v'-rY defini 'c,(:;l~r known •. Bi.i.t errors in diet, ing~s t~o:-.:. of taintuc. ~·ooc:~, " 

t:md ptomains, cetnrrh in childre;1 or bronc!'lir?.l inh~lc.ttqn of' foul 

odors cs sewer gas, ma~' contri'bi..J.te. 
(2). 1.iild or abortive type- ap:pea.rs in ell epiC.cnics oi' 

typhoid, yellow, scarlet, and dengue fevers, inf'lucnza, :r.rn.?.Dles !:'>lso 

i11 rheUTJ1a. t1sr:1 e.nc~ erysipelas. Jiere the f'ever lP.sts for s. t'e\'1 o.ays 

-1 t 1 ·0•1• o ... 1··r.·1, s•~,...,pto· ' "' Vl - .!. ••• ~ \.I VJ.:. v .i !U • !. . I:) • 

(0). Nervous f(trrn- in whih sm1 stroke, he~.t .. -:;-X))Osurc, 

nervous exhaustion, 2.nd ne1.1.l"'r.sthenic c onditio:!s contrib-...1ta. 

Sy mptoms:-
'rtle onset is suc~clo::1 with chills c::,nc. vomiting: in 

neurotic children r. convulsion ma.J' occur. Ther~i iD headache, loos oi' 

apetite, co-eted tongue, and the temperatv.re rl'..,iclly rises to 101-2-3 

:ind con tirmeri :tor 2 '-' da:rs. It ene.s, /fiusu~.lly, by crisis. '.I'he 

urineis scan·;:,y nnd high colored; horpes fre•T11011tl:r on the lips, c.ncl 

there r:1e,y be ,irri tabili t~/ going Oi'l to r1)stle:::;sn(')irn even to C.c:J. c r~ur.1. 

The patient is constirr..t•,xl. Tne pulse is :f'i.111 ancl botu""'l.<1.'ing. rith tl~ 

crisis there r:ie.y sv1ea:.s, diD.rrhoeE', or free urinc:,tion. 

The onset, inste[;'.d of b9inc abrupt, ncy be slor1 c~nc~ g re.dual .with 

malaise. · 

Di e.gn.o::;is:-
"'":.xclt:.f.e aJ.l otr...:;r fevers by their c1-:.~.r~'.cterist:tc 

local signs l'.nd .senc::::-al sympto:1s. RWM~~~:x Hem ember the. t lthi s fever 

ha~ no G!'i.!l)tion a.no. p1.1..r::n.:es a nhort course. 
Look out for scarl~t fever, typhoid fever, ~elaria, ~ilierculnr 

!:leningitis, nll t:°le r.1ilc1. infections, c. sli~;ht brol:.d~itis r.I1d tonsj_liti~ 

Alwc.ys GX.!1.mir:..e '.:.hG thi--ont for tonsili tis e.:1d loo].: ou.t f'or r:>. s~:in E'1-i.1-

ption . 
· Pro ;:'lo sis: z;ood . · 
Tree.·::.!·aent:- if' severe, :i."'Sst in bed, 0·~1:.~;rwiso co~1fin·::·f -to t1-:.G r:.ouse. 

Ci ve -.;;--few c'toncs of castor oil or calor.1el enc:. ~eep the bov;P.ls open. 

'!or '.:;l1e fever, use 11;~~ hyd.1 .. otherery F.mc"':. co©linr.; trinli:s. Gi vo c. 

f'er.1 c':.os <::)s of 'l'r. Aconite, or Sviect sr)iri t;.; of' Hi ·~re 1 or sor:ie of' th::; 

coal tars. 
Le~.G. J:'oi_~.9J.:l.iT?-g2_-

;::.l::;o co.llcd Pihu.nbi so E.:-~C Sa.tu:;."is11. r·::. is ~·. ci:ronic i:~toXication c"i:ue 

to tho slo~ ~tscrption or lecd. It is chsr&ctcrized ·clinic~lly by 

cholio, paralysis c.nd i'reqt• .. ently by cere·0r~.1 symptoms. 

pathology:- Th:')re is normally a sr..aall runo'\..1nt of lcr.<l in sor.1c of }he 

' human tisSt.i.es• but · r;hcn e.11 abnormal e.!:1ou.nt is tal:en lr:~ions occur 1n 

the J:lusc1es, periph0rel nerves, liv~r, l~ic:ne':>'S ~.:1c. mucous !"10!'ii.1ranes. 

'lhE: r;n.i..scles are pt-:'.1·2), yellowish, fetty, rmc.1. in ~c~v.:i.nced cas9s the •· 

ere iTbrosed. 
Peripheral nr:-irvcs, sho1~1 C'. po.ronch~rmr~tou~ :ru~111);x neuritis, enpeci-

"ll" i·1 ·:-'"'"" 11"'.,...ve endinr~n of the ::lUoclcs , end the ne~rer yoti. ;:et to 
(..,, ' .,l., W-.&.•,..1 '' - -

_, 

the.:- spinal cord the less mr,:rl~ed is the lesion. Usv.~lly the core. is 

!~ot affected at ?.11. In 'cl1e pr~_r:11~.:::·y r. trophic fern the ge.uglion cells 

in ·t.hc e.nterior cornu c.11cl e..sgenG::."'r-:.t:-:-d. 

rntestilj.es: in tr~c c.cut.: nnd f'a.tal cases thBl""e is f'requr.mtl~r a 

!i':arltecl entr~rocoli·~is. 
V2.ocul<'!.r systern: · shows en ~.rtcriosclero~is, e-s:)e-cially r:m.rlccid 

i'• '~he livor and kidnc:..·ys. 
· Brnin: - vessels are scleroscd r.41.f~ ·sho'\.73 a. r.:oningi tis. 

B1 tolomr: - The dioe~;JO is Y-'ic.~c srl".""':\~d r.nd occti.r8 eap(?ci~· J.ly ~.mong 

workc:::-s i:-:1. lone as :pri.~.nt~rs, r,.li.,,,; ... )~rs, pri1i.tcrs, sor:1ntir.1e~ 11 drcs~-

m£1,l:er3. The personal su~ceptibily vc.1""t.e:"Z a 3rec. t e..ea.l. i.(\U ts tiOl'e 

licblci then cl,ildren, due) to exposure; \·:omen more t:··f'.n !Jen; e.ncl 

animals else l\ev:::: the disease. .Acid rrines a1ic. eidcrc nft,er beinz 1:'\ 

contact tti th leacl o.re J?OS10nous. P.:::.11• dyes, fc.lne teeth, sillt thrc:;d, 

er.My cM cake 1.nso r;o:..1et1mes coi1te.1n eno\\gh l&{td to Pl'Od".1ee the 

cond~ ti on. It moy also ·oe pi .. oC.uced b:r contin\"Ll?C.. ~0dicat1on '\"11 th te&d. 
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~1e abosrption r,10.y ~c through the skin, lungs, or the stomach. 

There is free e.0:.rnrpt:!.o;:1 throu:::Y . . th.e lun.,sn bt°'.t perhpn.s no8t free 
thru the stomach. Th~ deposition !~lc.y tie c.ny of the tin3ues. 

'n1e ~limination is thru .. the kidney:l, skin c.nd perh.'.'..ps 'ch:i.~1. the 
bo·wels. 

SyPpto!J s of' chronic J.0(;.d poisoning: ·-
n1e::;e nay occur iit an~r ti!:1e fro!:1 one r:!onth to yeo.rs c.ftor the ti!;rn oft 
cf)mllinueG. e:-tpo sure. 

(l} ;\nenia: th0 occurc early and ic ~~rk~d. T'r:1cf r8d cell~ and 
Hb e.re d~~0cl e.bout equti.ll~r, but th:? Hb is no ot'te:1 loner them 5Q1,. 
'the red cells . a.re pale, irrc~\.'!.lE•.r i:.1 outline, and o:r..ov1 a11 0~noi)hilic 
granular cegenerat1on. Frequently a arncll lsucocytosis is present ,-
12000 to 20000. z.ruclee..t.E;cJ. r ed cells may v.lso be seem. 

~
2.~ Nut1rt1 on is poor 
5lw a bluo line on the gums is seen in many ce.scs. This i::; a 

deposi ion of lead sulphate in the gu!!ls,?ormed by '.:.he 3.ction of s~11-
pl1uret:::d hydrogen in thEi tart~r, perhaps in th~ breath, on the lead 
deposited in the J?B.j?lllae of the: gums. 'Jle lin(:; mE'.y appear, then dis-
appear or it r;ia.y remain. for a long time. Do not m1ste.ke it for the 
ltne in"bluf} gum negroes", or ror the blue line, which is ~o'!Btimes seen, 
and co.n be easily brushed off. n1e blue line in c~ronic load potson­
ing cannot be brus:t~d off'. '.M•is is best seen about the lonr incis­
ors, and canines. 

(4). Cholio: this is a cor,m10n symptoms and occ\l.rs a.bout the 
-\.\umbilicus. !t is usuall~r preceeded by g~stro-Intestinc.l syr.iptomG as 
const1pc.t1on, It maJ' be pt".roxysmal and relieved by pressi..'tl'e. l"1--.e 
abdominr!l muscles may be retracted e.ncl r1~1d. Frequen~ly r.. c1ull pain 
may remain between the pe.roxysms of the chlo1c. vomit mP.y cl Ro super­
vene. The heart• s action end tension of the pulse ?JO.Y be incr1.1e..s­
ed d"..lr i~g the pa.rncysma.l attacks of cholic. /i,,."'1. as~rncia tcd diarrh­
oea mny b8 present for yeern or months befor0 the poisoninG is recog­
nized. 

£5). para~{isi~~-- ."ire frequently seen, they m~y be locc.li-
zed or general. l ey nre rcrely the · prim~ry s~-mtpomn. · 

(a.) r11~1st-..drop.. which 1~ the nos·~ frequcm.t, m~y be bi-
1aternl or -unilateral. end varying in degree nnd accompanied \11th no 
fever. There are severc.l fol'!!ls:- ADU• Drach1al, in which the ex­
tensors of the fingers an d writts are L".ffected. This is essentially 
a musculo-Spiral paralysis and produces both wrist ani. hand drop. If 
it is continuou3 sorJe of the joints ~1c.y beco?:'le partic..lly dislocc,t0d, 
and the tendon sheaths 'beco!'le ~illed with ~umors, v:hich t'!.re kno,-,·:.1 es 
Grueblf)r•s tumors. (,). Drachial form- here the Biceps, Deltoid, 
Bra.ehie.lis- J\ntiacusl and supinator ~ongus( Som0tir:1en the Pectorals) 
are affected. This s usue.11 v bilateral r.nd may b\:"': prirae.ry • .Are.n -
~ghene · type- in Which the sr1ort muscles Of the hP..Hd., cspeci~.lly -

one o"'f' · t he 'll\ene.r e.n<.1 IIJpotllenar perish away. Poroneal forro-
here the Peroneals, tx·~cnsos comm\ml s Digi tori um, I.'Xterts~r .Long\ts 
Pollis ~re paro.ly.Od, producing the stpr>ping or steppage gait. ~ 
Laryngeal form, in which the adductors are a!'fectcd, but ~his isra:re. 

{b) A general paralysis may be gin with the wri~t drop 
and gradually in\'ol ve the ~xtren11 ties. It may be sudden., occuring 
in a few days o.nd e.scendi11g rapid and involving al! f'our extremities, 
which uecome atrophied. Here the d1ar>hre.m is also involved and re­
sults in dee.th. This forr;1 is rare. The electriet-.J. response of' ~he 
nervea may. be present in vary1ne degrees depe:i.ding t'.!JO:'l. the severity 
of the lesions • 

.. A..ecornpm1y1ng this general paralysis are pains in the tags and 
joints, er-amps in the muscles,. '!'he joint affection is knorin as s~t­
urine arthralg1a. Usunllj" however there is no i!11pa.ir4:ent of the sen-
sation. 'l'remors of a. fine or cour::;a cha.ro.ctor rw.y b'.) present, l!egin""'.'· 
nine in the l1nnds. The~r a.re ucnally co:a.'1stant l'IJ'l.d incree::H~cl. by vol1 ti~ 
ai ~~ertion. . 

{G). Oere~ral s~~pj~~- Thooe nr~ nU!!lerous end important. some 
·t.i?:'lcs they a.re ce.ll flt1. lec.d-enoephalopnthy. '!!1-~~' aro deleriu.'1'£1, coma, 
optic net.tri tis neuro-retini tis, aphasia, conVUJ.s!o11s, hem1pleg1a, 
ama'l'!.rosis, hyslerical syr11r>toms c.nc1 ins£1.n1 ty. The most frequent 3.rc 
delorit~~andhcomn.1.. '1b:-:1so may occur ::tud(lenly and be EJ.ccom:pr.nied ';>y 
tremors ..... ncl- a1iu ... 1nat1ona. ~ilepto1~ convulsion::: tric~· occur also 
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Hemienopsie.. Tl:e hysj;lerica}. s}mlptons are most frequ(lnt in girls. 
Intense heed.ache is a mr-.r)::ed symptom. T'ne insani t~r µsually ta1:es the / 

form of r:ian.ic. or melancholia. 
A saturine Gout ha:; ~.)eon describGd in v1hich the heart is hypertrop!. 

ied, blood v~ssel s scl~..:ro nod.~ con trc.ctod l{h:nc:lG: Ther~) i ~; c. hi ~;r. 
tension pulse e.ccon1pay1i(;.'{. by -Cr0r.1ors nnd d.ecrec.sed cl1minL.'.ticn of 
araa c-.~a. uric r-.cicl. Tr:is condi U.o~.' wc..s so no.1i1ed "oecnnse j_s roGcn-

bl e~ gout anc".. becai.1se it is sup1)osed th.:. t le::~c: f'r..vors the dcpos i ti on 
~ of urt.'.tr r,; in the joints, especially thos0 of' the "oig.tc.e, 

Diar:nosisi: - is r.iadc upo;·i the hi!Jtory of' exposu::-e o.nc'1.. -~·~e clini-
cal hi~ory given. 

Diffcrenti~te:- (1). Alcoholic pr~r~lysis:- this !:ios·~ frequently 
occU'rSin tfie-lovi'Cr 0~: trcmi ties; nc.~r af'f'ect e.11 f'our limbs; n:n6. is 
a.ccom:r>~:miod. by or prccc-;e c~cc". 'by s.:msory disturl>c.:;.ces. 

(2) Oth:.: r C~10lics- as Ren!., !~~pr.tic etc, b:l their 
oe~ particular c~aractcris/tica. 

(3). G<Dme til:1es append:i,.citis: or enter~.lgj_a. from 
other ce.uses. 

Prognosis: - !';;, is good. in the mild cc,ses where there arc no 
s~riouE~ cncnf:~-::; in the mun cl es l'.nd artcri c:s. B1:'..t 171-.orc th0rc is E:'. 
pe.r<;.lysis with degenerP-tion, the prognosis is bad. Prinary f'. trophy 
of' ~he muscles is especially unfavorable. The sar..~t: is truo of lc.;.ct 
encephs.lopa thy. 

. J:'ree. tment:- Pr.evention· DrO'Phylactic i:;,1ea.su:r,cs should be observori 07;• t'.11 t,r;os~ worl~ing i: .. 1 1ena, 1ncler.n11nens of' the person, c~;pec1a!ly 
th8 hcunc~s b cf'orf• 00.tj.ng. A respire.tor should be worn t o prevent the 
inhale,tion of' the leo.d ladened dust. 

I.~ell!icina.l tre~.tment:- for the r.cute cholic c·.ttacl:s, givo mor­
phine, or t.Pt·lY hot tur;opentine stupes, or r:1ake pressure on the o.1Jc'!.omen. 
Por the constipo.tioi1- give magnesit1.!:1 st~lphl'.tG er.( keop th:l.s np. 
J:J:ter t h e acute s ~:mpt.o:iHJ have casc-.ppe~.r give Ia ( 5-10 grc) three 
times D. clay. 

For the ane:.iia ~j_ve iron. 
For the para.lynis- str~1chnine, r:1.c.ssa13c , electricity, e ithor 

·galva.nci or fnradic. 
J:f thE-)r~ is c.rterio-aclerosis with a( l}igh "l:.Qnsion pulse ei ve sodiW:i nitrite \2-5grsJ, or nitroc lycerine l/lOOgrJ three tiraes r.. de.y. 

Ch.ro:1i_E _ _:.~!5cm5. c ?oi sonin.£.:_ -
This is e~n,,,intoxt ce:t.i on due t<? the Gradual abso~·p~ion of' arseni.c.,_ :en the acute 1 o!'i:ls 1 t is fr t:c ... uen-c.l~T 1n·oduced by su:•. c1dn.l intent. or oy 
accident • 

.1-\oute_13P-~~2.~l- Intense pain in the stomach Yli th cholic, diar-
rhoea ancl tenesmus, f rcqti.ently collapse. Somctir.10 r.f't.er these s~rnptoms pc.i."'ll.lysis nay ennue. 

Cl!rc:i_:1i c _ -~~-'~~~!~_po ~i;-
Po. thology: - Dc-eoncr.'. ·uon of tne }.)8riphc rl'.1 nerves; tho etnt erior 
corn.ua l cells mo.~r be af'f'cctcd. ThB liver e.~1cl l:idneyn aho 11 t:'. grr.mu­
l nr degeneratio~. 

: tiologz: - The ind.i vid·u.e.l predi sposi ticn vc.rics vcr~' r::m.ch. neu­
rr..sthenics r1r10 have a crc.vinG for tonic:::; may contro.ct the cUsean0 from 
conti::med m0dice. ti on. 'l'he so.me is t rue i~1 chorer. e,nc1 e.neraia. Otlrnr 
sourcos of the poisor.. c.re: co1,1p1exion remec.ies, a.rtif'icial flov1ers, 
ttall pa.per, cc.rpcts, r•ti.es, toys, some of' the anc.lin dyes, o.ncl '.:.he 
ghrnose in beer. T~xe.dermi f>ts and ~lass makers o.ro esj·,ec~.nl l~r liable. 

$~!_,1ptoms:- ..:'.no1111a- loss of ().p0 t.i te, wenl~neGs, ei;1acic.tion, dry-
ness c.nd irritability of' the uuvou.n meml>re.nos , ospecially tho eyes 
nose , nnd throat; na.u.sen- vomit, dic.rrhoea. 'l1hc eyelic.n r.w.~' 1)0 p'uffy 
or stow ar;ove t.hc brows. There is t'!.sually opigr.stric pain ~nc. tend er. ... 
:n.ess, tencJ.erness; Q.lns red e,nc1. bleoc. rse.dily; r.iometlr:10 1-J sc.11 Vf:'.tion, 
pr.rt.~thesia e.n nunbncss c...:i.d tinglinc c.0out the fin50rs, ro.lopecin e.nd 
itsentcry. The sl:in sho·v1s ~- raE-.rlrnt: pigm~mte.tion or bronzinc; resemb-

ng Pndison's disease; also eczema, herpes, urticarcia. n1e urine 
shows albumin, cas·::.s, c:.nd soD~t:Lr.:1os blood. 

11he paralytic s~rr.1p·~or1~s of tho:::e of l'eroncal form e.ppee.ring first 
in the l ee;, l e. tor af'f'ectj.ns tl1e arms. There iB ::.mact'.lur inco-ordinatin 
lil~G ataxia; fine tre::.:ors especially_ 1:1 the r.:rms. ccintrnctures end the s·ceppa3(; gait, r1ay be noticed. Electrical res:rcmses of degcn-
eru ti on r:my apper-.r before there 1 s e. loes of poner in the :m.rncleo. 

The arsenic 1 s climina t.ed especiclly by . the kidneys. some show a 
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groat tolorc.nce to arsenic; o:thcrs not. 
The complexion muy 'i)e clenr and waxy and accompe,nying this is n 

01oomy eXp::L'csnion to tho f'ace, headache, ncuro.lgia, hystcrio. or evon 
hysteria• 

'l1he sensorJ.r di sturbe.nces are generally mnnifes ted 1.)y the paro.-
asthcsias, ns described a::iove. Erythro.mcla5ia in f'roquentl~1 seen. 
P1~8!?-9S~J~..!_ Depends upon the history with the above syrnpto11rn 0 

- n~f'f'.!ll".9~~iate _:- (1) L·;)ad ~oisoning. 
(2) Alcohol poisoningn-

Progno&s...!.:: Good. · 
1'reat!J~!_lt:'"'.'_ Rcr;~OVC the SOUl"CC Of poison.ill[;; give a purge to aid j_n 
the clir.'.lino.tion through the ·skinJ Kidneys and bowels.. Givi:: KI (5·-10 

. grs) three times a dp;~. P:ccscrioe a nonriFJhing diet nnd tonics a.s 
str:1•chnj.no and ii1 0n. For ~he p<1rnlysis-· massnge and eJ.ectrHli ty. 

3>-1-08. 

S.(J'•.,J..1; c T"""orr··, l~\'! ·.::.> l! J. ·~J.~,o . 

also called hcntexi-iai1stio~1, prostro.tiont insolatj.on, thermio t'evor, 
hent stro}~e, anc1 sirio.siso It is a condl tion produced by long ex­
posure to excessive hcnt. One form is heat c:rhaustion e..nd the other 
is hec.t sti•ol-:e or su.n'-strolrn. 

E~~_210fil~- It u:Ju.ally occurs · in the sun-stroke or 'l'herr.:i. icti!s.m~19~ 
fever type, in those who are m rl\:ing hard in the cxcessj.ve hec.t of 
the sun, where the ~~ tmoophcrc is ho~; still P.nd moisto Soldiers, 
farr11ers, bricl~-l11ycroi r,1e.sons, '\'1or!dngm0ni workin3 in the open sun­
skine are cspociall~r iable, and po.rticn erly tho80 a.c1clic·~cd to the 
use of alcoholics. 

h 
Cl He?t e~t:J;;nu9.tion doe_g nottne:cco.rily require the direct heat of' 

t e i:)u..n 111 1 •-' ei:.101ogy, .LOr l mey occur at ntght nn,l without the 
sun, in balm rs, coe.l stolcers, lo:un.dr~rrnf)n, en3ineors e.nd tho:-.i e people 
v1ho are conf'ined in hot close basements. 'l'his condt tion, or he£>.t 
exhaustion, is produced b~· the notion of exc0ssi ve hcc,t on the hent 
centers 01~ the vase motor centers in the medulla. It is claJ.med by 
some to be autotoxic in origin, and the heat is only a. contribti.tory 
cause. 

~ thol_Qg;~l,:: 1here is an ea1"lY and marli;ieca: rigor morti s. 'lhe 
putrifa.2ti ve ch~mges of' th0 ~)Oc1.Y occur enrly bocue.sc of' the excerrni ve 
temperavure. The bre.in, mer.1brE:'.nes, and cord me.y chow a venous <P n-
gestion a.s well as other orGo.ns of the body as the lungs, spleen, 
and the con:h.tcti va.o, which may show a marked enBorgGmcnt. 'lhe le ft 
ventricle of' the heart is usually contracted while he rir,ht ventricle 
1s dilEi.ted. . ' · 

The blood is fluid .and de,rk; the r,b.c. t>.re crone.t00. and do not 
~§Adily f'orm ~ll:urnx rou1eaux.· EXtrevasations, in the form of' pete'­
chiae, or ecch;y-r;:ioses, may occur into the s~·~in, serous mom1:>'rr..no.s of 
the cavities, sympe,thetic nerves EJ.11d. ge.nglia. 

1~are are certain degenerative changes found in the liver, spleen, 
and nerves, especially in the parenohyma. 

The toxic quaJ.i ty of the u.1"ine in 1ncreo.sed. 
Heat exhaustion wj.th e. lowered tanp0ro.ture represents a sudden va.so 
motor pnralysis, while stu1 strolce iG due to pare.lysis of the center in 
the Medu.lla that regulates the di:stri but ion and di sposi ti on of' the 
heo.t in the bod.y, hen.t more hee.t is produced end less is given off. 

The symptoms of sun-stroke e.re divided in those ( 1) of' the apoplectic 
or asphyxial type ana. (2)those of the hyperpyrhetic type. 

SY2J1.ptoms of __t,he~hlXial or apoplectic fo:rm:- The onset may be 
sua.den and terminate rapidly and fatally. In this casex there is a 
sinkinr1 down with heart failur~~ dyspnoae, como., perhaps convulsions, 
11-~oro ~ requently, however:&, wll:iui the excessive expo sure to a. vezy hoi; 

sun, the patient feels rveak ar.i.d dizzy, has o. head ache of' a throbbing, 
character accompanied by dyspnoea, nausea, vomiting and a sense of op-
pression and depression, and sometimes by chromaro.psia.o sv.ch a ce.se 
may go on with his work for a while then sudden fall in a convulsion, 
followed by como. a.nd finally dea~h. Or the cnse may ta.l>;:e a Cl.iffer ... 
ent turn, being characterized byll restlessness, flushed face f'ull 
rapid pulse ( the a.rterJr feels full and bounc1inG), the bref'.thil1;g is 
increased and may be le.bored or stertorous. 'Iho pupils are n t t irst 



\ ·--.. ... 

Page 47·~ 

d1lated,later contracted~ -There is frequency or urinationand consti­
pation. The sltin is hot~ dry, and perh~ps shows petechia'> T'ne 
tongue is moist. When delcriu.rn occurs j_ t may be of the wild or man1'­
oial typeo 

The temperature rapidly rises to 102~6-8-10. In the fatal cases 
as the coma deepens the pulse becomes more rapis and ffeble, che.nging 
in chara.cterc 'Ihe respirations l'.re more hurried and shallow~ succeed­
ed by Gheyne~stokes type and death follows in 24 ·~ 36 hours or even 
earliero 

When the case is f'avorable the fever declines by · lysis and it 
may take 2 to 3 days f'or col1ci ousness to return., 

Some of the more s evere cases are followed by sequallae as, 
an inability to stand a high temperature; restlessness~:s and other 
nervous disturbances; a failing nemQry and concentration of the mind 
may be impossible; and somE;times a neuritJ:s. 

(2)nr.m_:e!oms_~f~he H:fl2.~EJ?.:p·h~_2_!:.i_.'.l_·!:X£~~- this is simply an exagger­
ation of the above wi t h a mere rapidly rising and higher tempera.tu,re, 
which may be 110'.-12'-·15 ,. The <:;Oma here is more rapid and the asphy:x:ial 
symptome are very marked ~ s ome of these c~ses are complicated by 
pneumonia; memtngi tis, nephri tis with uremia; sometiraes cardiac para'­
lYSis or caa:,<l.io-.respira'cory p n.ralysiso 

Sympto~~ of~_?-:.?a~~~~~~usti?.r.:..?-i:~ These may be gradual or sudden. 
{a) Gradual··~ the onset is vii th faintness 9 dizziness, nausea 9 ih irst, 
aiowsiness 9 pain in the loins, storaach.9 or abdomen. '!here is a sen;.,. 
sation of nU!!1bness Emd tingling over the extremities, later the y are 
cold, clanu~i.y, and show a pallor. Muscular weakness increasing to pra; -
trationl' with a small, feeble, rapid pulse; sighing respiration, faint­
ing and collapse. The temperature is subnormal and may be as low as 
95. Conciousness is not so frequently disturbedo 

Diagnosis:~ is ma~p upon a history of exposure; conditions 
surrounding the petient, and the presence of tho abov~ s~ptoms. 

Differentiate:-.... (1) Alcoholism •. (2). Apoplexy •. (s). And -any­
thing~at will produce coma such as uremiao 

In diffenentiating sun stroke from the above consider:- high 
temperature, unconciousness, small ~-~%%~x pupils, dry, hot, flushed 
skin a.ll1so the history of exposureo While in differentiating heat 
eXhaustion it is almost the direct opposite:~· moist pale skin, shallow 
sighing breathing, pulse fa~t, small, and soft; subnormal temperature; 
senses ._retained or concious ness not deeply or so mudJh clouded. 

p~osis ::- Good in most cases; better in heat exhaustion .thenin 
$\Ul-Sllrokeo 

( of heat prostration)n 
Trea.tment: · ... .h -·prevention :o. well ventilated and coal sur round­

ings: abstainence 'from alcoholics; free bowels and active skino 
Medicinal:' If the temperature is ve~"Y low, stimulants as ' o. hot be.th 
are indicated., some of the ammonias as the amomatic Spts. (l'-2 tea· .. 
8 poonfu.lls) or ammoniµm carbonate (5~10grs); strychnine 1/20~1/30 grs 
twl@dermatically= digitalis or digi taline " Remove the patient f'rom 

. the causitive environment and put him in a coll well ventilated room. 

. -~--·"' 

: . · ~ Treatment of' Stm·-Stroke: ~· A rapid rise of temperature immedi• 
tely r~quires ·a cold~ath.;-cold pack; ice pad; ice to the head; or 
61'1'\]llcks of ice may be rubbed over the boc1y: and face; an ice cold 
enema. high into the rectum is generally followed by rapid lowering of 
the t~mperatureo 

If· there is a marked cva.nosis in V'f?:ry full blooded patient$_?}\ 
or even 4n ~onvulsions? bleedl.ng may be resorted too Or glve whit's 

of chlorof'orm until the ·convulsions cease; or morphine 1¢8 '-1/4 hypo­
dermaticall~0 The salines or calomel ip small doses should be given 

./·· .· 
until the bowels are freeo 

It is not necessary to reduce the·· temperature below 100. As 

an afyer trea~~ent- prevent complicetiqns and exposure to infections • 

.. 
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Anemia. 

This is a decrease in ti.1e quc.mtity of the blood as a whole,, and is 
called oltgemia., A decr·ea~30 of the r .. b., -::; .. alone is called oligocythem-
1a: · a decrease of' the ff~ = Oli.goch~coJ1emj. a; .a clecI'ease .. of the albumin 
and fluia.s especia.lly ::: a:nhvdrs1:ii a._, 

(]i) Local __ a.n.~:'!'1~~~ The :.ri. s a tergo pr·oduces the ci2"'culn. ti on e,very'­
where and there are vo.::.•iations 2.ccording to the needs in the differ'­
ent parts of the body o '1.'his is U..Y').der the eontrol of the vaso mo t o1"" 
systemo sometimes there is ~ deviation of blood fro~ o~e sv3tem of 
vessels to another~ v1hici1 may be produ.ced -0y extor11s.l or internal . 
conditions$ A patient, who j_s not f'u11 blooded, mc.y :::iu:ffer an at-
tack of gyncope fro'!:! local ~nemia of the brain 9 because tho abdomin n.1 
v~ssel s are fill ed up ·with blood o 

Emaciation, paj_n, reflex conditi ons e.s 7 removal of pressure 
suddenly may be exci i;j_ng Ga·::-:Ges of 1ocaJ. 2.nemiao E:rit.e:r.·optosis may 
drain the blood aw::..y :t'ro:m t.113 brD.in and cord, and produce a local 
anemia op In na;.Ynaud. ~ s dj.scaGe there is a marked e.nemia proa.uced b y 
a loco..li zed spasm of the blooo_ vesscsl 1n tho dii=ieasecl a:::,eac 

;Q1~~1_os~.§_.'.:_ is made u11on the pallor of the skin and mucous 
membrcnes, languor, a.yspi.1.oea~ palpi tationo 

This local anemia, as we:el cs so!ae others are to bo dif'ferentiat~ 
ed ' :rrom: '... ( 1) a .A c~ndi ti on od1 hereditary pallor in people v1ho have 
good heal tha (2) o A pa.llor in bthcrG, accor:1paniod by na.us8a 7 pr oduced 
b v the constant use of alcol1ol. (:-~) JJ.l other condi tons that prod.uce 
a" local anemia, as Bright? s diseuse,, rieart disease,. and c.rtorio-scler-
8§~s1'e ri11ile all thes0 arc general1y assoc::i rci.tec'l a general ane!Ilia, there 

mc.y be a local anemi a. (4) o 'I'he pallor that is often ssen in the 
morphine and opi1.un habit '\lfZNZZ especa illy when the drug j.s removed, 
but as soon a s the dl""Ug enters the symtem again the color to the face 
will return. (5) ... Also the pallor accompanying chronic !.letallic pois­
onings. 

II. General anemia : ·-· (a)" Primary or essential; br oytogentc; 
(b) Secondaryor ... symptci"i1atio, '1,",1l11ch is the most frequ.ento 

(b) Seconc1ary ./\.nemi.a: :Ctiology:- (1) a Hemorrh::i.ges, either 
traumatic orsporitaY:e01fa ; rE;,J id pr gradualn P:uptur e of an .aneurism 
or erosion of a large vessGl may elso be the cauitive agento A seconL 
da.r~r anemia most certainly foJ.1ov1 post pat:bum hemorrhageso reath 
may result from the rapidly lo\;ering of the arterial blood pressure . 
Metrorrhn.gia, h emoptysis, pr~rpura, or s~ur·vy may allow the escape of 
enough blood to be followed by a seconcle-.ry anemia. 

The blood is rapidly rege~1eratea. j.n from 1 to J.O days o 1.'he 
watery element :~ and salts are ;;1i tl?-drc.wi1. from the alimf.mtary tre.ct . 
The albumin i s rapidly restored ; the r~bd~e l ater and 1:.:-..st of all is 
the Hb. 

Pa.:!'.hology or:_ tl1s __ bl<2_~d:':: The rnb .. c~ are decreasec. in num-
ber; and poikilocytosis is more or less.. marked . HL::ro·- and Macro·-
cytes ar,e seen., 'Ihe oo:r;pus<;les are paler and normcblasts accur 
very ea.:rly, a.nd even free nuclei may be s~en ., .An a'bsolu tc or a 
relative l eucocytcsis li.mi.y sJ.so occur,. in which there is a.;1 inc:L>ease 
of' tho pof~ri'S~·~:ir.~~l'l:~i;:~x'1§xxpoly nucl aar neutrophilic l eocoe:ytes, ·while 
the small monos are decreasedo Of all the uonsti t"..l.ents the ffb is . 
decreased the most ., sometimes megaloblasts are f'ound.. Polychromat'-
1philia. n.nd basophilia frequently ocGur .. 

The h enorrhages are repeated the regeneration o~: the blood is 
delayed; there is a very l ow Hb content a.nd the lyraphocytos1s :may 
occur. 

~2 ) .. seoondar;>' anemia produc('$d by an excessive loss of albumhl 
In Bright's disease, lons continued suppur...:.tion~ l actation? dysen­
tery, and with rapidly growing tumors the albumin of' the blood is 
sree.tly drawn u pon.. Here o.l so the poikilocytosis is well marked ; 

- the corpuscles are S!:taller than normal ; the norrnoblasts a.ro decrer.,s·-. 
ed. There may be an early lcucocytosis, but jf the condition is con·­
tinued the ~~ l eucocytes ma:\' be decree.sed 

(3). Inani tion:· as a cause of secondary e.nemia, 1miy:Xii!l~~~.ea:sex 
150;rt~x:qu~!!~~x~naxw.S!t:P:lti:t~. Here thE'. predisposi ng factors may be~ ·- . 
.le~ ease in the quality or qua.1;. ti ty of the food or both; poor ass1mi-

. :i:a ,\on, ;;,<.;lerotic gastritis, cimce~s, dyspllagia, or strlcture. 
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Here the plasma. is chiefly decreased. 
( 4-) Toxic .Anemia: Minerals such as lead, arsenic, mercury, and 

phosphorous. may induce the condition. Orgc.nic dis eases or infect­
ions whioh destroy the cells, as malaria, typhoic., and acute a:btici...;. 
iar rheU.rnatism and tuperculoGis £>.nd diphtheria, riay a1Go _be ca~~;i tive 
agents. 

. ~_E_tomf? of secondary anemia::... Pallor; menti?..l 1:1.nd musculnr 
wee.kness; an cari:y· sense of f'ati0i.1e; neuralgia and coolness.of the 
skin, d1~P:&~.s1xx dyspnoea, palpi t c. tion, v10ak pulse, poor apGti tc, and 
and disordered dicestion. 

Prognosis: .- Depends upon tho cause, its l',ff'ects, and the pos·­
sibility of itS-removal. 

Treatment:- Remove the cause, put,t the patient in the opon 
air, an.er-prev-tnrratigue anc1 ovor viork. 

Givo tonics es, Gentian, nux vor.1ica; Liquid extracts of Halt 
before meals. Prescribe a nourishinc and easily digested diet. 

Give Iron for the anemia, in tho for!»1 of freshly made Blat'!.d' s 
pills( begin with 1 or 2 ancl then increase the dose) or Tr. ferric 
chloride (5-lOm). or the syru.p of ferric Iodide. And keep the 
bowels open with the salines of cascara. 

II. General anemia (Con't) - (l§) (a) Primary anemia.s:'­
also called· chlorosis or green sic:~ness. 

Etiology:_·- It occurs genere..11 in young e;irls et the a(l.olesce.nt 
period, ( 12·- 20 th. year); and mor.; t often in blondes. 'Iho condition 
is liable to recur and run for 8. long ti!:le . The tir:o of preference is 
during the sexual evolution. Heredity plays some part especially 
in tuberculosis, and is associated with some deficient development 
of the circulatory syst"em or genital o~ ans. U~ygienic e.nc1 111-
ventilc: .. ted sourroundir..r;s, ill nourishment, and over work predispose, 
the same is true of' emotions, tiGh 12.cinr:; .:md autointoxication. 

Symptoms: .- 'fhe onset is slow and narked by lan[;UG:r, emaciation, 
rn.ento.1 and physicial depression associated \·.'i th irritability and a 
constant sense of' fatigue. There is motor •.1 eakness, dydpepsia, faint·­
ing fro!!1 the sl igh test cause, pa.Lpi te, ti on. Often headache occur 
ee.rly and veri tgo may be narlrnd, either with or without hce.dc,che. 
constipation is usually present. The meBses are irregular e..nc1 clocreas 
ed. The physical appearance frequently shows no e~aciation and there . 
may a con~iderable amount of subcutaneous fat retained, or it may be 
increased. 

The surface of the skin ho.s a s;ree:lil.1 sh tint and the sl(in. over 
the joints may b(j pigmented. This greenish tint diff'ers from the 
muddY :pallor of cancerous cachexia.~ from the yellow( lenon) cola' of' 
pernicious r.memia; from that blanclrnd whi to aspect of' her.wrr,fuages; 
and from the saffron yeJ.lov: color of jaundice. Sometimes the cblrnks 
are red and the this is known a chlorosis rubror. The sclera are peraly 
or blueish white. The f'e.c·e is puffy a.nd there mo.y edeme. of the ankles. 

Gastro-Intestina.1 SY!llptoms:- The apeti te is poor and f'reQucntly 
papricious~ with a craving f'or dirt, challi::, slate and acids. 1lc 
gastric juice is usually very ncid nnc. there is distress and pai~ afte1' 
eating. Vomiting, regurgi ta.tion of' f'ood, gaseous eruptions may als<? 
occur. Frequently the stoma:ch 18 dilated. '.mere ia nearly al- . 
ways constipa. ti on, sometimes diarrhoea al tcrna. tes. There may be gas-
troptosis. The tongue is pale, flabby, dry and indented.. 

Circule. tory symptoms: - dyspnoea, pe.lpi te. ti on, syncope, ver­
tigo •. The heart is sluggis~ v1ith a consequent coldness of' the hands 
and feet. If the heert is dllatod the~~xinxx transvere aren of d~l­
ness is increased. A systolic mnrmur may be heard at the base or 
apex, Utiually at the base, it is soft in cha.rc.cter. It may be J:c er d 

, hloudest at the Pulmonary area. Pulsations in the car/votids may be 
very marlted. The bruit de diablc or hu1Jl!Iling-top murmur may be heard 
in the Jugular veins. A thrombosis of thG veins of the head, neck or 
extremities may occur and produce Pulmonary emboli® • 

The pu.lse is soft and fUll; sometimes fever occurs • 
.Among tho nervous symptoms are: headache, hysteria, depression, 

}{yperasthos1a, T(',:.;~i tus Aurewn; and the ability towri to upon the skin. 
The urin~ is usually pale,- - of.' .. a .- low - sp.,gr. and f'ree in a.mount. 

iHHl+'..HHH~.HHi .. ·*'tl-
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ELCC'J) CI::".Cul..?.TCRI APPJ ::.ATUS 
Lise2.ses o f t:1e: Pericardium, Outline of:-

I. .Ll"la t cm.i .. ;e.l Co!! s :oora ti on 
la '' i ~: c·. 8 r8~1 Lia :l 0 1=' 
2a Yariethl I Aye~ 
3e.· E-r1.:lo Ll1alin.l. Linirg 
4a CharacLo~ and amount of flu id 

I I. Oircule. Vu·:r J)i so.t•:5.r~J::-s 
~L<'i .f-l ~r!J e .~tn1 1 'i. .::.:'" 
2~ EsmdtoyGric2rliun 
::a Ey .. 1rop2'r-i (;.3.:i•dj 'Xm 

I I I • Fr.le·L°'..::.11() 11 r~ x-1..; ·3. ;· .j i ,J.i.Tl 

I V. Inflar:?rr.~-·~ions or Perj_ea.rdi tis 
l a Acute pA~ic~~di±is 

lb EtioJ.ogy 
~~b Vs..ri ti.es 

le Fibri!lous 
2c Sero_.;iibrinous 
Zc Purulent 
4c Eemorrhagic 

la Chronic Peric&rditis 
lb At9rminction of the acute 
2b Pcricardi tis Cbli tere.ns 
::.1; Milk Patches 

3:1 7·'.J.l·:e:ccu:Lar Peric<:lYdi tis 
V. Tu::no rs 1j:i:' the Pericardlu:n 

la Pib:!.~on:a 
2a L :Lp01na 
3 '1 :!i'.n:lo th 0 l i c 7:1.3. 
4c.. Sc..rcor.i~ 
5 a Ca:t"Oir~oma 
6a Cy·sts 

l . p~·; a t,o:,i i ce.l Considers. tions 
·J.':ie 'fJE'l.i'ic:ard. ~:-::;,t is the serous sacl~ r:hich envelops the heart, It 

cons~.st.s :.1.:' e .. s·~.:--;:ig; dense> fibrous tissue wall and an inner serous 
lining . ~h~~e tb~s covers the henrt directly t he fibrous tissue ts 
at c> .. r;;::; ·r;, '.:,::".' ~1; :·~:-:·i ~- t. ::. s t i10V?l'l as the visceral la~rer or :pe epi car di um. 
At tht:: b .;,:3.3 ,·_, .f 1::1.-; 1:.~r.-c-t a round the great vessels this is r ef lee ted to 
form t.i.)e ,;\~ -;.,.~;. •··'c .. :~J. or i>-::. rietal l a~-~er of the pericardium, 2.nd here the 
·wall is ~:,;-t. ;· ._:;;:~g, ,-~ sns.:;y E" .. nd inel_ast ic. The st.ck is lined by a. s i ngle 
l ayer ~ ... t · .f}f< -'~ :::~:(~·;<-.1:.:ilic. , hence it is s. serous sa.ck. Norma lly) at ~Jhe 
autopDy, i;'1 '~ ~:E>'..: 0r_1nt.qj.ns a few cc (3-·6) of a clea r straw co:.ored serum 

· :. Circulatory Disorders 

;\·.1 ':'_x(~?:"G of blood in the vessels of the pe:-icardium me.y 
be fo1J:nd ir~ o..e:u", . .;; li~~-·j_ .-J.~:~r,ations, or at times in valvu ~.e.r disee,ses of tl1 

'ReartJ 1·,i th tUlf!~rr::, or· 2.l'i9Urys;:ns which increase the intre..-thoracic 
pressn·e~ Cf ~- tseJ..f it is u s -. .. :2.11.y of little importance 

2a Hema t c•?e:ci cc;i -rdiul'h 
TJ.· .. i s is a t erm s.ni lied to e.n accumulation of blood in tr. 

peric~r.! .' .. a1 s rJ.•~.i\., I'C may be due ·to a rupture of the h ear t or to 6. r"rpi 
U~e o ·t'" 'C·~- ·1-~~-; -j I' c;·r·,.::-.----vrn· <)Y' ·1r1 ar1e"ry~0.m o' f the ru1· IDOY'"' ...... V ar"'tG ""Y or O "'..t. j. • .., ),,J. - \J •• 1 •. '-' t .J •• \; • .,. • • L V "•J .1. / _.. ' - J \..1. ..._.. • _}:J - J, .,;...i. ..l t) .J. • 

the c o:confn:':/.s .. .:):.:: .. ::; ~,« riJe3 a serous effusion into the pericarc'.ium rney 1:: €.. 
so dei:=!pJ,y b1.00L4. s·i~.:l ~n~.::d r->.s ·:-,o look like blood. This is more ofts·n true 
of th .a- .;,>'11· :•.c.~."J.'.:·.E.<d t":.':tvk tha·n of any other serous cavity. This blood 
stainhJE ii~..: .. ;;: ·:: ·, ,.r:.::.:.:.·· 1n S8VGre inf lam.ma tions, with, tumors, or tub erc:ilosi 
c f' the rs ~'.'~:. <?.J.J"ch1~:-n . After decomposition has set in in a dead. body 



3a Hy-<1.:i:'o:i;erj_ car0 t·.l;:r: o:;:> Dropsy of ·:he ~)s:rh.ar::l.:i:o.rE 

It is the result of a ~ong st~1ding passi7a congestion of its vessc~ s 

or i t ;nay be a pa::.·t o:t 3. ·eY!er-.g,:::_ <tn :;,sarca j_n ha.s.:.'t •.1..:'..seaBe, :-c~.,~ney 

d isease; etc ·tr1e ac-..;u;:r,ulatior: of a c J.0a;- ·2tr9,w· colored s~ru~ may be 

large er~o·;.-.gt. to i::1 t(~rf ·?.l'::! S<:3:riout:}y with the i!1 ".)V8i"f~en-c O}'.' n,_,_ ·:~:-- : ·::.::.o::.-. o f tne 

heart ~ _I.\. d).f ference w:i..J.J. b& fou!d dependir,g u1;;c;; w·he the:c -~,he accum11J '1-

tion be rapid or slow. !f slow the heart may learn t o tole~zte a lai ge 

amount. R"'..lt if r·a.pid) deat}-1 mA.y q_u5.cl< ly ensue. 
III. f1~eumope~icard. i'-1Ll '. 

Th"i.s is an aur;umu.laticn of ai:c or gas in the p8rj_cerc1ial S[>CJ-c) a 

result frc-m a vround made t:: a [,roken r1"b) or the pP.net~·a ti on of fo:'eign 

,bodtes from the oesop~!az . ..:!s, It l1as occ11r0d. fr0m t~e -:cupture o:t' a gas­

t ric or o.::;sophage2.l "L.lcer. i!1to it. In a pur:J.le.1.t perice.rcU tis the exu­

date may :.;:..lJ.d~}'.'go a d2o;omrosi tion with the formation of gases whj ch may 

remai n in tl1d pericar,J.j_u:m. 
I" InL1.a:r:m1.~::-, ions or Pericard:i.. tis 

0 l a Act;.te Perica~:--ditis 
lb Et5.o logy 

It may be ~j_t!.;.er :p:;."j_;r•ary wh<.:ir'3 the j_rri tant ts ce.r:c·ied to it thru 

t he blood ~ or set\onC.a:r·y_ as t:i.-1e result of :1 di:;."'ect e:·:te::-.1.s:i.. ,.m of 8. neizh­

boring :i.r.fla.m1nato:;:-y process_ The p;:-imt:.r·y fo:cm; 1-;hid1 is the most iD·­

portant be<.,a:::cse ~,he --;vi c1est sp:~e'.ld, occurs j_n 8. numb~r of act::.te ~.:::-Sec ­

tions ; . ex, acute art1 cular rhff~lr:;a ti srn, aearlet fever, sm2:J. l pox, severe 

grippes and severe sQpt1c eonditions, 
In th.:;l sae;ond& r y fo1'ms the inflammation mey extend from the medi -­

astinum, tl".e :::. ~n:.g, tI':B C.' GSO]Jhg,gus~ the stc!il2.Ch;. or ev(;m frolll the heart 

itself . Ve:::·y fre-~"L~ent:y in the exudate of acute:: p e::-·:' cardi t is no bacte­

r ia are found. T.i"!e.::e: probably lls. v e 1:i een arrested in the perj_cc.rdia l 

tissue , 
2b Variet::!.es 

le In Acute Fibr ~nous Pericarditis or peri­

card.itis s1cca. 5 the :'J.rst ch0.i1ge noted j .::, a. dv.llne:::s or lac !~--l1J.ster 

appear&nce of the lin ing. At times a distJnut fihrinot~ s exadate ~ay be 

made out g~cssly snn this ~ay in0r~e~e tiJl a ~hi~K J.ayer 1s formed. 

In the -:!.at ter cr-J.S8 the moYeTI:en t of the h:=; a:t'.'t may ca.use ~l t to te.~;-e on 

a rugosi ty or ru: .. ~gh appe£ ... r ance to whi~:b tl":e r:a!]e ! t t';v:r- vil ).0E:11.m: 1 i s 

applied. . ·1J·1en ffiJ.CY'03(:cp:l c se0ti0ns of "!-.he per·i..~1arG.i ·;.::.rr, in f'i.brj_no1.is 

pericardit1s is ~a1a the inner surfflce is seen to 1ia covered wiih a 

l ayer of fibrin of '13.ryinc; thickne ~3s. ~~'he er.0.o ·;_h ·~ :L12.. ar·e degenerated. 

and desquc.T:.matecL The sub-cmd.othe:u. e. t:l.ssues s.re mo::-.·e or less infil ­

t rated wj.th sm::i.12. l ymphocytes . The blood vessels are f1.ill, e:;p;:,'cially 

t he arteries, and there 1:~;;y "be mi::Yute pcints of henorr~1sge urider 

t he enclothelia.l J.A.yer o 

2c AGuta ~ero-f~b~1ncus Peri0&rd1tis is us1ally 

an ad7ance0. sta1_~8 cf the e.l:.-ove, to which has b='3eT1 a.:::c1.Rci. a:1 accumu:ta-­

tion of se:-cum in r,l'le S2.c1( 'i'l1j_ s ser".lrn 2-r1c-,y t·~ in S'J.ch la1..,ge c;ua1'lti ty 

that j _ t may ssriously -~;CiilprE.s s the :1.2.r-ger ."" ir p":::.s sages) the oesoph-

agus, or the 2.0::'<:2." It 1~i.:,y 8."J.sc: rUsp lace the :-H~:-1rt. The f3 ::r?OSS and 

minute f ea tu res of the perj_ea rdi'.lrn are sir:ii la1" to t,ho se just descri t edy 

a l though as a ruJ.•-3 ·i:.he:.; .:;,r·s rno·ce :na.r1"ed , 
'3..; 11cnte Pur-..llc;:n.t Ft-·ri!J1.1r·li tis is an usual 

conditior... it !ne,y fullow aP t-:.le:erstive ,s·:113.0r.:a.rS.:it}.G, !'J~lrulent m~·o­

cardi tis , Ct' l il<.:e j _r!f'l:::lni'llat :Lons of tlle .;;ir:l j 2.cerit s ~J:-uctures. :Ct :;an 

also occ"l.:.:r' in py?rnia or S·3pt1c em')ol:i., ':l·H~ ::::x.ud8te ;;c:r;..:.5.sts l,:t' fibrj_n, 

serum ~ pus ce).ls, bo.cterj.a, and more 02 les<:-· ri)<; (:c<Jd ;::i100-:i ceJJs) . 

4c ·~:"!1 1,:;1le -:~,!:.~ r·l:-, .. ; a. 1~e s11r1·icier1 t -~ ·:> (~c<Lor tr1e 

exuda-te red it is i~hen cs.11'3d Ae1..'.i.,1:-: I·>-)r:1crrhs.~;ic Psr::.0c.:.:rdi.t.i<:;, 

2a Chronj.c PA:.··1cn:c<.1.i ·U.s 
J.."~; ~:t .c :i.ctly Sj)8B.l<i.t-i.&: ch::·(.m .. i c ";.)r-=-r5.G2.r 1 i :· i ~ i s r:.c<·. a <lis·-

e 0se e~' . .:+"{1 "bP. "'1 ....... 0 ., .· C~""A<=-.r· n ·S.. ... ,·-·~u ........ ..,..:l' "'_l:"': .. - )1··'· .. · .. ,·1-. ,-vc..: ,.....,,,....,(.'). o-f"' ..L.'ne 
c;.;, J ...Li1;..L.uJ; ',_,(·.,..·'- ";;:.>,..- J.. (. .V ,.;.> J.U V - .\....:.._, ~J;.. ..!. ;, .o. r.~-· • •. .1:.,1 '• ..i.IJ J.C.• . .l\..I: ...._ \.J! .!.Q _ l,, .t. 

acute forr.rn. In -~hese FNcu·::.::--~ f(n_·ris t~1e flu:td part of' the axv.date is 

absorbed; the f'i b :"'.' in ::::'em.aj_n ing to becor.ie organ i.?.ed in to fj_l:rous tissue 

b y the fo:craation of grenul:~.t:i.on t:.ssue a.s t·.:e. i'8S1Jlt of the :r~netra··­

t ion of Bibroblaats and new cu~illaTys fr0m th~ ~ericsraial wall. 
· ~CTr' .•.; ..... ~C"' ..... , .. :e i " '(.1 l <."'t-c-ys rf, -i·'.-1 ~ ., p .... ~ .. >I"°';"'-.:;.: .~-: l:~'""~l .. P .. ~-

g l11Ad .,. o,-ei}·,.,."' . .... ··"'~· .,,.,._. i.,., .~1 c..tJv .. · .J '"'""' "~- ....... _. c: ... ·•.L '~-- .:.-;...,_. ~4•.t 

.J ., ,,,:;,Jt·---i .. , ... , .. 11 n f , ;,,rl..'1 ,. ., .... 1 +Yti·::i ,...,~,..-~ns 0l"';..""!n -'tr7°r1 .-.0 Ob·l~ ·~e nt 
1.1 ~: ~,..:.v -.-; .. - .. # • .L .... ,.; .. __ , , · ~ · .J\_,t ........ 1~.,,, ~~c . . /.J ~~ .. t v .... J.l,.r-: ... Je 
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to oh li te~~ts tl'1e sc.cli\ thtl:=: r,7e l~a'v'e p e rt~~ar.t~.:tis o't~li ter.e.r:-1~~p, I:f' ~l1i s 

gluing t.c1 g,e tli.P,J:' e.ni o_;:t;.crni ze.ti.:J::.1. takes pJ.e.ce at en.c s p('>i.nt tbe con·· 
st:?.2·. -:~ L".l>VG;::en ·~. cf' tl113 l'lr:i .. n:- t r:iay e;ause the fj_b:cc.·ui:: acJhcsi0ns to b8 
d. :r·a~rt.• 011·~ .;.!1·i:,() ::,~r.:.jn f5.~~~(;1J.2 uc·~G.;30 

?Jr; :iaf a moderate e...:i:ount of f:.t.r . .1us t5 . .::21.le i s 
forme·: :i.-:-1 t.hp, pr:vic:J.r:'l.i.·11.:n Lh:.:..n v:hite patc::es are lc~ft ·-111t:J.d1 <;O!l8t.i::nte 
the l·.1j.lk Fat·c11r:s or "rnac:i..tlc.e a. l .b:i." II Lime salts TH<-l~.' <1.e.f;L;sit 111 t!.1 .. ~s 
fibrt:us t, j_s~rne o r 13::~c.•~.o.-.;.e. j.rlextrmne cases enc l osing tt.1 0 ~1eart ir: B. cal­
car i.OUB bOX l.lad8 V.J.i Of C<.'t.L(;J fied. plates., if tl°~e e.dhesj.ons ~.n. Gill''OYli C 
p·ericaJ:-·di·Gis are ot., ~:-~:v· t'~ .. :~1;.;tde!\?:.Ole e~:t(-?r1t t t:e act~. or:i. c1±) t.lJ.\.1 1teF.t~r't 

is intsr~ored with leJd1n~ t0 cc~sesLion of various Ddrts 0r tn~ ~ody 
or t~) hypo:rtr·op!:y of' ·~r:'~ t'.nBrt»vith its attend1ng con~G(!l!8noes 

35. Tt.:.be:r'.'c:ula.:c ?e:;:7.·.:..i::.r·~i·:,i s . This r:.1a.y be prh'&".'y; !n ;:, mere ol'ten 
it is Urn result of a Li."l!~cr~.;·•_llc.r p:rc·;fiss fr:-'m the i·1_i.;:1g) pis~:tf'd. 1 c~ 

medi~st~nal lymph n~d~s !~ i8 usually ~~~r0--caso0uh ~~ ~h ~ ~i~rJus 
thi cl\:er~i11g of· ·Lhe J)er·i. r:;s.. Y .5-J.-:11a D.~1J the f o:r·:nD. ti ur1 of· r·t:i_r,_-::i. t ... ~ ·,""·~tr) 8j."'\;1 F~ s on 
a s~~:.1·u.s su:rfaee.. ')ft,0,;;_ +.t~~·r':"; j_s a!"1 j.nfla .. TY!I:!2..t,oJ")Y 8Xi1·i:.;.te) ·~he :L"=·lye r 

cf !:'4.b:::-1n cc:npletely co1r~i'j_r!.~~ c:::.:l 0bs<.:uring t!:c tu'.::8:::-·(:;i.::;, Tn3 t~.:bercle t. 

may t. A~:om0 fused and. unr'.l.-=;rg:.) c . .::.~~s..::ius ne:~~·osis. ru.~c.~·r.:u.2.:i!.' ;>er:i.Gar_di tis 
is e'"p ... '..,, -:~o be ao.,:;om:;a:i1j.ed. ~-Y 1:2::;1L'::-.r·11::i.2/;} {1r1(] . .sl':>0 L11e t\.70 la.Y \~rs ·1:~·1a:y-

b 8CC;~n-=; f"1.1 sed to cl) 1 i -Ce .cat f3 ·:~.[1 a Gar:. ~.~ . :~::.~: c~-t r ]_ <-''.: f:: j ;~. t~ i. ~ + .. !: o t J.. Jr; ~ .. ~t~i o c; cur . 
t·~e::.~ ~.r1g r.:.:i:y .. i:.l11::e JJla::.;3 l)~T tl1e 1)r·sE:.}J.:i :t.~ c.~:!\;r.::! .a,:!~·- ::.~'f~ ·.»! :_:··:.:i. c·~1 v:::, ;~r1,~ e}:·-

~ • r-1· .... . q-t "'l') '·o ,., ·-· 1·1 \ "' ,..'V11"T .... ~ ::::,.·- j" ... ,..{- .,...('' 1: ,,.. .. ·' """"\ .. ~····· ··,) .. ·' · 
UQ2. ·..,e. J.!1() ...,yl11~ . "(, n o l'~l - 'u.1.,; '-·~'l.;f;.1· . .. ]l•1;, U.J.,:JJ• ~ .. • -:: .••• ~L<:1,!t,; 3-1!\:l ;'1,;.'P, 

si~ilar to t~ose o f chronic pericarjit~.s . 
'' ~ =:r1._1.rt:z):: ~~ ()"~' ti .... ~ r)0 :('~. (";c.11·:1.j:u.rr.. 

'Il.1es~ a1~e l"are . Cf th~ br:r1it .. ;C! t _!El'~-:· s t·i ·h:.:·.:,r,i~. ~),[~}. ~::_ lJ UT:"ld ft? . ."V':! 

beer.~. x·:=;p0:.·te.1., ?~:tr:1ar·;/ e:!.d.o·~l:elio::,a ta. !1r:;.-:..rr:; :Jd ~. ·~ :c-21.J<J.C;., ·;;~l . ~~·t<-1 s,.1r -
c:;or.--,,~.i3 a:!d Cf:l. Y'Ci!10TI1F..S £;"Ce s~~C~}1~C.. 2--i ·/ ei i.J:"'·.:~ r ;.~y r1j ~,e\..it ,':);~ :J·::·l!~~ ~=~ l):_-. ~etas­

"GA3iS, Psdtnicule.ted t_;y~3~s ::en l:.aining G1sa·:.· :~'LJ.~.~:J. :~':l-:.::: (;~:-~;_-, 1:.i:Luwn to 
oc;.;l.!:· .,. :)li.t are vz.cy ra.re. 

~'3C l 1J .::e 2 
l)Is1:;~:~3(~s of'.::.~~~ fI:.;art : 
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VII. Stokes·-Adams Disease 
VI Il. De gene rs. t J.on of Myocardi.um 

1. Cloudy 3walling 
2. Fatty Degeneration 
3. Fatty Invasion 
4. Amyloid Degeneration 
5. Hyaline Degeneration 

IX. Fragmantation of neart MuscJ,.e 
X. Inflammations of Heart i.':uscle 

1. Acute Myocarditis 
2. Chronic Myocarditis = Chronic Interstitial llyocardit 

la EtiolO'gy 

XI. Tumors 
XII. Parasites 

2a Morbid Anatomy 
3a Results 
4a Brown Atrophy 

I. Anatomical Considerations. 
The heart is a hollow muscular organ with four cavities. The wal ~ 

have three layers. The inner or endocardium consists of a layer of 
flat endothelia placed on a. very slight areola tissue. 'I'he mesoce.rdi­
um or myocardium is composed of the typical cardiac muscle with its 
crossed striations and branched fibers, and with round or oval nuclei 
situated deep within the sa.rcous substance. This muscle , which is 
arranged in layers~ whose origin and insertion while seemingly definit( 
and constant a.re hard to trace , The outer layer or pericardiumis com­
posed of flat endothelia on s. suhendothelial connective tissue. The 
endocardiums by reduplicatio:i, forms the heart valves. The nutrition 
of the heart is maintained through the coronary arteries which come of_ 
of the aorta just at;ove the a:::-i-C.erior flap o:f the aortic valve (right 
coronary); and the right flap posterior (left coronary). These coro­
nary arteries finally sub-di ·1ide into practically terminal arteries. 
The blood is ~ce ·c1:.rned to the heart into the right auricle through the 
pulmonary sinus s.n,'I. by va :='j_ous small opemings into the right auricle. The lymphatic~ are well <'l..evel<:)ped. Those from the right side termina­
t~ng in the right lymphatic duct, while those from the left side empty into the thoracic duct. 

The Nerve Supply . There are varous o.nd numei"OUs ganglionic cen­
ters in the ventricular and auriculo-ventricular grooves. Other gang­lion cells have been found in the muscle itself. 

Heart Sounds: The..:e are two sounds which a.re represented by the 
syllables "lubb-dup". The first occurs at the beginning of the ven­
tricular systole and is probably a combination of muscle vibration and 
the vibration of the auriculo--ventricular valves. It ends before the ventricular systole is completed and is deeper and longer than the 

second sound. The second soune occursat the end of the ventricular 
systole and ie c.oincident with the cfuosure of the semilunar valves. 
It is shorter and sharper than the first sound. 

II, Congenital Anomalies. 
These are due to one or both of two things, either failure of cer­

tain parts to develop properly~ or they may be the sequellae of intra­
uterine inflammations of the foetal heart. The position of the heart 
may be shifted . The heart may be too small, called hypoplasia, a 
condition which may be associated with chlorosis. A:ny of the septa or Vl'.'. lv· s may be wanting; and occasionally theris is a complete absence, 
caleed acardia ; which is met sorastimes in monsters. The . narrowing or partial occlusion of ~ither the pulmona~y artery or the aorta may be 
important. Qne of th'3 most important cong1?ni tal defec"ts) because the most frequent, is seen in the failure of the foramen ovale to close 
_properly. The venous blood becomes mixed with the oxygenated blood of the left auricle . These are the socalled "blue babys11

, and the disease 18 known as ';mol'bus carulAas" ,, The well marl{ed cases rarely live to adult life. The imperfe-:::t oxygenation of the bloodis evidenced by the 
blue colorwhich gi '; ,:,,J the name to the aieea.se. And the imperfect cir­
C\llat.i_on ca.uses an almost charact.er1etic thickening of the 11ps and 
no~e, with a clubbing_. of the ends 0f the fingers o · 
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III. Founds e.nd Ruptures. 
Y:ounds which do not penetrate the entire thicknass of t.he c~:i:n heart 
ma~r ba recovered from ty a. scar foemation. As a rule the p0i.1etx·~1tir..c:: 

wounds cause death by bemorrhar.::e into the Dericardium. s·oonta!ic~us 
rupture of the heart may possifly occur from some extraord.i~ary strain 
on- a norms.l heart; ex, extreme eI'lotion or excessive l:luscular strain . 
It i s said Christ died 01:' a ruptt!red heart nhieh is r eal H brolren hear -c:1 • 

Usually the l1eart must l;e wea1rnned first t:y sone disease. Of these 
i;Eyo'!'l1alac:i.Cl eordis is oommon, which is a sof'tenj ng of the heart~ as a 
rul e :f' rom thrombis ur en;l:oli S!Il. Fe.t t~r desenera ti on, malignant endo­
cardi tis, ci.nd abscess a1"e the aost frequent. 1'11ese processes being 
prese~t and the heart bein~ called upon to perform some extra service 
a distinct tresk of the wall may occur wi th death. 

IV •. Aneurysm of the Eee. rt . , 
This is quite rEU'G. It is usually found in t he anterior wa.11 of the 
l eft ventricle, where the vrall hs s be.en wec.ksned by disease·' In my­
o:nals.cia. eordis from er::bo:!..isra an acute aneurysm 'may occur. If the 
part becoDes the seBt of ~· chronic fibrosis the dilata'.:..ion may be 
gradual and thus e.n aneurysm form. 

V. Circulatory Disorders. 
of little importance because 
It may be a part of a general 
coronaries by fibrosis] or to 
If it continues it leads to 

1. Anemia: This of' itself "is 
usually it is more er less transitory. 
anemia., or be due to a narrowing of the 
the pressure of a pericardial effusion. 
fatty degeneration. 

· 2. Eyueremia a:.1d C011.!?'estion: A.n. excess of arterial blood 
(hyperemia) i'f'..ay- "r,, e a pa.rt of an acute infections process, or of' a 
local inflammatory mischief in the heart itself. Congestions or 
venous excess, is usually found in a general congestion in val~1lar 
disease. here the dilated ve i n s stand out on the surface of the 
heart very distinctly. 

:-S. Hemorrhage: It may be in the form of' an infarct when 
a branch of the coronary artery is pcc luded. It mey accompany a severe 
myocardi tis 1 or surrou!lding abscess· i n the ~nusGle. Nemorrhages may 
also be found in patients dying from seve:.e acute infections; ex, 
sepsis or various poisons. In death by chol::ing or stranguJ..ation 
suber!.docardial hemorrhag0s may be found. 

4, 7l1rombosis of the Cavit i es : At the autopsy in nearly 
all cases one find .., bl0od clots of some sort in the cavities. The 
majority of these are not the r~sult of thrombosis, since they have 
fcrraed after death or during the ~:gonal period and have no patholog­
ice..l significance, Eowever, whe::"e death has be·.:;n slow and the cir­
culation s1owed clots may for7~:, especially if the ws.11 be roughened 
from any cause. Of the PH (post mortem) clot s the commonest fo:::-m is 
that of the current jelly clot, ~hicll is soft, red, and not attached 
t o the endocarchum. These may for::1 in any of the cavities, but are 
specie.lly m3.rked j_n the; auricles. The clots .forr!led just before 
death or in the agona l period may b~ ~ed, but at times are yellowish 
or white v.nd consti tu.te U~e typical "r.;hj.clrnn fg,t clot". These consi st 
almost entireJ.~r of fibrin with very few cellular eler.1ents. A:'1d like 
the ;r current jelly cJ ot11 ~re not attached to the heart wall. At times 
they IP."'.v rxtend into the vessel s leading out of the heart, especially 
the pulmor1ary arteries. They may be hard to distinguish fror.i true 
thrombi. Tho clots formed in thrombosis may be either red or '\.vhi te, 
but more often whi te . They are f'inn, lie in between the columna 
carnae, a.nd are attached to the endocardiUJn so that whon they are 
removed tha surftJ.ce of the wall is dull and may be slightly roughened. 
Dilatation of the heart and anemia especially ~redispose to thrombosis 
by th8 slowing ot the current through that pc.rt. If the thrombi be­
come detached and lie free in the cavity thay form ball thrombi. 
The center::; of' any r)f' t.hP.se thronbi may soften and look like pus, but 
it is not pun. Occasionally lL:.yer or stre.tified clots are made by 
::-: .. v.:.:'i.1.~ 1,,U Slowing and quickening Of the Circulation. The ClOt ha8 
alternate red ana white layers. 
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In any event when these clot ... are formed the action of the heart is 
hindered, and if important vessles become plugged sudden death may en­
sue. Parts of these thrombi may be swept on to be lodged as e~boli 
in some small vessel, tho~c. from the left ventricle going to the brair~ 

as the site of pr-efer~nce, since its vessels are more in a direct line. 
(The left middle cerebral is the most direct line). Among the dis-
eases in Vlhich the circulation tends to be slowed, and which favors 

thrombosis are pneumcnia, pulmonary tuberculosis (tbc), asthenic fever~ 
and diseases of the myocerdium. Acute endocarditis may favor .such 
formation, and in fact a slight degree of fibrin formation is an almosi 
constant feature of the disease. In chronic endocarditis also fit~in 
is deposited and clots me.y be formed on the roug;1ened or calcareous 
valves. 

5. Th_rombosi.s and Lmpolism of the Coronary .Arteries. 
Thrombosis of the coronaries is more common than embolism bec.t:1.use 

the openings of the coronary arteries ere so paced behind the aortic 
cusps as to protect them from the entrance of emboli. The thrombosis 
oten follows a.thrcma or s;>rphalytic thickening. The results of throm­
bosis a.nd embolism are !r'l\lch the same. '.i'he pa.rt supplied b~ the closed 
vessel is the seat of an ischemia and then as the tissue dies from 
lack of nutrition a white or anemic infarct fori11s. The . com;nonest !'lace 
for this to oc~ur is in the left ventricular walr, either anterior or 
posterior neer the ~.pex (The part supplied by the left coronary). These· 
infarcts are wl1i te, ye).lowi sh. or gray in color, pyramidal in form, and 
project ·slightly above the surface in :t'!'.e eurly pert of the process. 

1~fcroscopically: - e e tissue does not stain well, nuclei gone, 
stria.tio11s lost. If' stained t.y osrlic acid fatty degeneration is seen. 
If the area affected is small this degenerated material is absorbed anc 
replaced by fibrous tissue. 'l'he Pl:'imary soften·3d condition is called 
"tiyomalacia cordis". If the e.rea is considerable extent the heart may 
rupture or an acute inflammation may ensue. i.hen organi za t).on takes 
place t11e part shrinks anC. becomes cicatricia.l in character. This 
leaves a waek ine;I.astic place which is especially p-rone to undergo 
dilitation to form an aneurysm from the constant prassu.r·e of' the blood 
within on this weakened tis.:::ue. die re infected ernboli oc1;ur an ab sees. 
in the heart wall may form. 

VI. DI~l..AO:~ES of the E.'ndocardium. 
L Acute endbcardi tis. 

;-,bile the term endocardit:ls strictly s~eal{:ing refers to an inflammatlor 
of any part of the lining of the heart, yet it so freq_uently involves 
the valve leaflets that the term is usually that of as applying to the 
process here. 11hi_.le it is :iot dcne, it would be well i .f the more. 
specific term of valvulitis ~ould be used. Of the acute forms Of 
endocarditis by far the more fre<"'uent is the 

la. 3imple Acute • 
P.s to its LTI('·iCGY 1 t may be sa.id to b~ prac-tically alw?.ys a f'ecor. 

ary process 1 occurrL1g in the couse .of e.cute articular rheumatism mare 
freciuently than in an:r other disease. Pext· in order of freouency as 
a cause comes· 3carlet fever, pneumonia, and puerperal sepsis. It 
must be remembered that it may l:e found in almost any suppura tve or 
infectious process. Various uicroorgenisms heve been isolated from th 

, vee;e~ations; ex, mic. pyogenese auris; Streptococcus pyogenese,; dJ.p­
lococci of pne:J.1.1onia: and .go::i.ococci be ing amone; those most ofte-;:'l met. 
Me.ny others have been recorded but in all the others the causative 
relation has not been established. 

~fi th reference to the morbid sne. tony cf the sir.iple form tha cornmo: 
sea ts in order of fre<"ue~1cy e..re the r.ii tral valve: aortic va.l ve; 
pulmonary valve; endocardium of the left ventricle: of the l eft curicl 
a:id tten the ri~ht ventricle. The part of ths v1lve first involved 
is usually lying across .the leaflet about 2 w.m from th( f'rea edge. 
Thi~ ~ the line of closur~ and the little injuries incident to the 
closure of the valve prot~bly predisposes this pert to the process. 
At first the only cha.'lge noted is a slight dulling of the surface and 
then a tiny row 0f "tea.d like elevations appear, and i:t' the process 
continues these elevations become very distinct, rough, and warty. 

A ~ _ _,_ ' • 
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In this case the name verrucose endocarditis is used. 

Microscopically:- The endocardium shows a proliferation of the endo·· 
thelia with perhaps some degeneration, and beneath this comes an infil­
tration of small round lymphocytes. The little vegetations consist 
chiefl~r of fibrin which ma~r be 111 flakes, granules, or net works of 
fibrillce. £y proper staining the bacteria nay be demonstrated. If 
the process continues there is e. beginning proliferation of fibroblasts 
in the sub-endothelial tissue. 

Proc;nosis:- If th$ process be very mild complete revovery may re­
sult. ~: ... ut more often there has been enough fibrous scar tissue forr.ed 
to remain permanently, to be the basis of e. subsequent attack. The 
simple acute may pass into the next form. Repeated attacks lead to 
chronic endocarditis to be described later. Do not forget that bits 
of these ve3etations may form emboli, and frequently they are infected. 
O 2a. :,::rcotic or :';e.lignan t Ulcerative Endocardi tis. 

This may be loolced upon as an advanced stage of the simple acute. 
Here the destructive process is marked, a necrosis of the endocardium 
teking place giving rise to ulcers. Along with these ulcers there is 
ust.1.e.lly a thro;nbosis with a deposition of much fibrin about the ulcers, 
or tl~e ulcers may be entirely cove rec and hidden by it. These vegeta­
tions may assume a considerable size and are usually an important 
feature of the «miss case. The destruction of the valves may be exten­
sive leading to complete perforation, or to such a weakening of the valv· 
that s.neu.r~rs;:is of the leaflets la tE:;r may ta.J::e place. In all cases of 
malignant ulcerative er.docerditis the presence of bacteria is important. 
The~: may be found grov:ing on the surface of the ulcer and vegetations 
in great colonies. Eere a.c;e.in is e.n opportunity for septic emboli. 

lHcroscopically:- the endccardium is seen to have undergone exten­
sive necrosis and there is an e~tensive rcu~d cell infiltration with 
multiplication of fibroble.sts. This multiplication is specially true 
when the process has been grafted on a chronic valvulitis. 

P~CCrNOS IS: Des.th may ensue and in· bad cases usually does from 
interf0rence with the he&.rt action combined \7i th the toxemia. Complete 
recovers· is never poss il;le. 7he fit.rin may be absorbed and removed 
but it mere oft0n becomes or;anized by tthe penetration of fibro blasts 
and clood vessels to leave masses of scar tissue. The ulcers also 
heul by granulation and all d>f this fibrous tissue later contracting 
distctts the valves in all tinds of shapes. 

z. Chronic Lndocerditis. 
la. :::..tiology. 

An:1 of the causes of acute endoca.rdi tie named above, if repeated, 
or if acting over .a long time may be important in chronic engocardi tis. 
Then, too, tne possible effects of syphilis and alcoholism2.Dust not be 
lost siglit of. It usually follows the acute process but can be primary 
or chronic from its very tes~nning. 

2a. Cf the ~:ICTtIIL: .L~·~ATC;.iY in this chronic va.lvulitis there are 
two general forms. First, thet·e may be a more uniform thickenihg Of 
the leaflets with hard dense fibrous tissue and on the surface little 
hard vegetations or rid.ges of fibrous tissue, with perhaps the deposi­
tion of some 1i~e salts. There may follow a uniform contraction to · 
give rise to an incompetent valve. This is the less important form. 

In the second g0neral form the growth of the fibrous tissue has not 
been uniform. Goae of the new con!'lective tissue cells continue to grow 
while others die. Thus t h e valve is thinned in places even to perfo­
ration end at other places it becomes rough and prominent with projec­
tions cf fibrous tissue. Considerable fibrin may be deposited on the 
surfaces of these .vegetations. After a time the process is fUrther com­
plicated by the shrinking and contraction of the valves with perhaps 
the deposition of line salts. The ousps become shorter, thicker, and 
fUsed +- each other or to the heart wall. The chordae tendinea also 
taJ'e part in the process a.s do the papillary muscles, both oift which may 
~horten and thus aid in the distortion of the valve. So there may 
finally result either an insufficiency of the valve or the lumen may 
be contracted so as to permit the blood to get through with added dif 
ficulty a~d so cause stenosis. Large ulcers may form on the valves with 
e. deposit of considerable fibrin to make their resemblance to the mycotiC 
end.::("a.rditis very close. 
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always continues. 
affection it will 
circulation. 

3-a. Re·$·ul ts. 
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Recovery is ns.ver possibleo The process once fo!'Bled 

And if deA.th does not result from some int.e1.'c«1rrent 
fi.na.lJ.y result from the effect on the heart a.nd the 
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le. The most frE)quent c·o.ns·equence of valve lesion in hyper­
trophy of the heart. 'l'his hypertrophied is caused l1y an j.r:c:rea~!e in 
size of the individual muscle fibers and also probably by a EHIEe1·ical 
increa.3'e" r ·r! all cases of hypertropht the mus.clo tissue i. s u~"..lalJ.y 
redder, firmer; and more re·sistant to the k:w.ife than the norm?..l. I:f' 
some degsrlGra tio:rJ.S· have intervened this may b.e cha,nged so t.ha t the 
color is psJ.ers the m:us.cle flabbier, al"l.!fl . the tissue tco friable. 

lHcroscopic13,lJ.y: - tl'l& individual fibers are longer, their nuclei 
incrca£ed h1 size and oi'ten in number and u,sually there is an :increase 
in the amo11:::it of fibrous i .ntersti tial tissu.e. 

Simple hypertro13hy is a thickening of the muscle without an A.lter­
ation in the size of the cavities. 

Co.ncentri0 hy:pe-rtrop:l:l..y means the thic}j:ening of the wall with a de­
crease j_,n the s1.Z'l7 01' ·the cavity. It is very doul::>tful whethsr this 
ever A.ctue:lly oc,cuJ?s ~1-nd wheth.e·l" t ·he decrea·se of the c.avi ty is not ~ 
post morton ·c·onstri( .. t +on o.f it~ 

Excentric ltlype.rtrophy is a thickening of' the wo.ll with an increase 
in the sj z·e of the cavity. I~ is ·really a nyp'e-rtrophy with dili ta-· 
ti on e..nd this i ~ the most co:m."n·on foFin. A simple dtli ta ti on of the 
heart would be an ir-rcreaso of the size of the cavity with out a:::l. i.n­
crease in the thii.ckRe.s-s o.f the wall or even a thinning of the wall. 

ld. Relation of Val'ViUler Dis·e-as·e to Hypertrophy of th·e. Eeart. 
Regardl.es.s of th,e mature of the lesion in the valve it is snre to 

throw mo.re work on some par t of th.e- he·art. For a , waile this callf 
for extra worlti s phy[do:J.ogj.eal and is accompanied by incre.ase.d nutri­
tion just a.s any part of the body get.s more nutrition by blood supply 
when it h~s more work to do. This increased nutrition usually leads 
to a building of more tissue and hypertrophy. 

2~. Effect.s of lesions of th.e aortic valve. \\hen the valve is so 
distort.ed as to fail to close p.Fope.rly a,nd _r>e:i:·mi ts a bacl{Wa:t?d flow or 
·regurgitation of the bldod j_t is c.alled insufficiency or i:i:ne·ompetency. 
Or.i the other hand, if the lumen of the valve is· narrowed o~ Gmntrcted 
so as to offer increased resistence to the outflow of the blood we 
have the eondi ti on o·r stenosi s. \,here the aortic valve is insufficient 
dut"ing diastole tl:le blood instead of all going throu.Bh the a:prta in the 
gene~al eirculation as it should do, a part of it flows ba0k into t~e 
left ventricle. ThJs result1s in a de.ficienc.y o-£' blood i.n ·'Dh-e g..ene:::·al 
circulation l eading to a stimulati.on of the c:ardia c cent,ers. 'l'he re­
gu~gi ta-Ced blo0d in the left ventricle is in the way o Eoth o.f' thGse 
lead to increasecl. work on tJ.1.e left ventricle caus·ing its hypertrophy 
and this for a wtl.ile malrns up f'o.r the insuffieier-lt valve. In stenosis 
greater eff0rt on the part of the le·ft ventricle is K!lf.ia:l'. re.quired. to 
foree the blood through the normal opening, thus again leading to hyper­
trophy of the l ·eft ventricle. In fact, in jus·t such cas.e·s of aortic 
stenosis we fincl the largest hea.rt-s, some weighing 1800 gms or more. 
and it is t o the.se we c0nfine the nam.e "aor bovinum" = heefy heart. 

\",'i th such hy'.f)e·rtrbphy of the left ventricle the length of the bl: 
heart is increased and the aJ;'>eX pu.shed downward and to the left. 

3d. Mitral Insufficiency and Stenosis. 
F..ere in case of insufficiency of the valve we hav-e a back flow 

of the blood into the lei't auricle causing hypertrophy of that cavity 
in the effort to empty itself properly 1 and alo£ a dilitation to accom­
modate th~ extra blood. Such a g regurgitation of blood into the 
left au~~vle prevents proper emptying of the .blood from the lungs 
tending to an accu:mula tion of blood in tho·se organs. This is offset 
by increased work on the part of the right ventricle causing its walls 
to be thicken0d. Part of the blood regurgitated from the left ventri­
cle will make· that cavity do more work to keep the amount of blood in 
the systemic circulation up to the nomal~ The natural result is hypert. 
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Then too, in diastole the blood comes into the left ventricle with 
greater pressure because of the increased fores of the right heart. 
this will finally tend to dili tation. So we hz.ve h~·pertrophy with 
dilitation. 

In mitral stenosis the blood has difficulty in t;etting through 
the mitral val-ee. The left auricle must do more work so it hypertro­
phies and also dilates to accommodate the extra blood. The blood 
tends to dammed back into the lungs and the ws.lls of the right ventri­
cle :s~~ must become stronger to force it through. In mitra.1 stenos:! s 
not accompanied by insufficiency the left ventricle remains unchang_d 
for a long time. In fact until the weeking of the right heart decreases 
the amount of nutrition fUrnished. At which time the wall of the 
left ventriGle may degenerate end dilafe. "F:'here the hypertrophy is 
essentially in the right ventricle the breadth of the heart is increc.i . .:>ed 
the area of dullness exteds fUrther toward the right. The apex of the 
heart becomes blunter and in extreme cases may even be formed by the 
right ventricle. 

le. Valve Lesios of the Right Side. 
Uncomplicated valve lesions of the right side are not very common 

in adults, but when they do occur the results are similar to those 
outlined for the left side. T~ere may be a congenital stenosis of the 
pulmonary artery leading to hypertrophy of the right ventricle. 

~xtra causes of cardiac hypertrophy. 
le. F.ypertrophy of the right ventricle. 
In addition to the valve lesions mentioned it may arise from any 

causes whicl1 incree.ses the intra-pulmcnic pressure, or the d.::fficul ty 
with \Vnich the blood gets through the vessels and capillarys of the 
lungs. Prominent among these are interstitial pneumonia~ pulmonart tbc, 
emphyzema, chronic bronchitis, and in some forms of pleuritis, espec­
ially where wide spread adhesions have occurred. 

2e. Eypcrtrophy of the left ventricle, from extra cardiac causes 
may come from a narrowir.g of the aorta, from an aneurysm of the tho­
racic aorta, from an increased in resistance to blood fmow :k1'.il through 
the vessels the seat of endarteritis or arterio sclerosis. Very 
fre0uent cause of' loft ventricular hypertrophy. are the forms of 
chronis interstitial nephritis , It has neve :::· been datermined how 
this chronic Eright 1 s · causes h~rpertrc:pl1y> but is proba.bJ.y due to a 
combination of the effect of the accomjbnnying arterio·-·sclerosi s, and 
also to the . added difficulty with which the blood is forced through· 
the kidneys. It is evident when one considers the important part the 
elasticity of arteries play in mainteing circulation, that if they 
are r&xxl:Rcit changed into more or less rigid tubes by the addition of 
fibrous tissue, that the peart, especially the leaft ventricle, will 
be called on to use more force in sending the blood through the periph-
eral circulation. iH. · 

3e. In certain general conditions both ventricles may be uni 
formly hypertrophied; ex, in exophthalmic goiter the heart is caused 
to beat fe.ster and both chambers are hypertrophied. So too, in exces­
sive muscule.r exercise; ex, athletes or laborers (dock workers) , or 
the excessive use of alcoholics, especially with beer drinking, will 
cause h;>rpertrophy. The indulgence in excessive eating e.nd drinking may 
lead to an increase of the size cf the heart. Chronic adhesive peri­
carditis interfering with the heart's action causes hypertrophy of both 
ventricles. 

4e. Limits of Compensatory Eypertrophy. 
Regardless of the ca.uses9- and the course of the hypertrophy of the 

heart there will come a time when the amount of nuttrition fUrnished 
the muscle tissue does not keep pace with the extra work required. 
~ihen this occurs the muscle tissue will undergo various degenerations 
and be<..v•l·-=1 weakened. This weakening of the heart is progre~si ve in 
that still less nutriment is supplied. Then follows a. series of con­
gestions o!' various organs of the bod~r with their e.ttenda.nt conseciuen­
ves, called by the 13eneral term, '1 failure of compensation", and in 
the heart frequently dilitation. 
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2co Dilitation of the Heart. 
Dil1 tation of the hart is frequently accompani0d by h~rpertrophy 

and may be one of two forms. Actual dilita.tion when it acnompanies 
hypertropht for the purpose of e.ccommodating more blood. And. passive 
dilitation when there is no increase of the thickness of' the wall but 
even an actual thinning of it. SUch passive dilitation may be due to 
changes in the valves coming on so rapidly that the wall has not had 
time ~o thicke~. ·This may later, however, be followed by a ·compensa­
tory hypertrophy. Again, changes in the muscle, ex; infiltration ·from 
pericard1tis; infla...rrunations of the muscler degenerations and infiltra~ 
tions, especially fatty invasion; and atrophy of the muscle f~bers may 
be important. An hypertrophied heart may later dilate from degener~ 
ation of its fibers. Pn acute inflammatory exudate in the lung or rn 
acute pleuritic exudate may prevent the peeper flow of blood through 
the vessels of the lung and so lead to rapid end even fatal dilitation 
of the right ventricle. Again, he may die from sudden dilitation of 
the right ventricle_ from a too rapid overloading of the stomach leed~ 
ing to an acute indigestion and d ·l.11 tetion of the stomach. The dili ta­
tiqn of the ventricle in ~~is case wes the result of the mechanical 
interference of the heart~clfldldmby the distended stomach. The interfer­
ence of the circulation through the lungs and general circulation, by 
presslh.mg o~ the vessels,and possibly reflex nerve disturbances. 

Results of valve lesion in orge,ns ather than the heart: '.rhes·e 
are due to the circulatory disturbs.noes e,nd especially the congestions 
with edema, and the chronic fibrosis which accompanies stasis. 

· 3. 1"tlbercular Endocarditis. 
This is a rare affection of the emdocardiurn, but may accompany 

tubercular pericarditis or be part of a general miliary tuberculosis. 
The lesions may occur as miliary tubercles, or these may :ruse a.nd under­
go caseous necrosis. If they extend e.n~" distance into the muscle sub­
stance the wall may be weakened, lee.ding to &.n a.neurys of the ca.vi ty 
at that place. '.rhis is r are. 

VII. Stolrns-r"..dams Disease. 
This is due to E"ome interference with the wave of contra.c·­

tion as it p.::tss:::s from the a·l..1ricle to the ventrtele. Eis he.s shown 
that there is a ne.rrov1 b0.r:d le of muscle fibers tha.t p8.SS f!'OE the 
auriculo septu:i1 to the vent ricular st~ptum ar:d is cslled the n auricu1r­
ventricuJ.ar bundle of Bisn. And it is along this the.t. the co21trac tion 
waves pass. This disease is T.1Ftde marnfest by t he slow pu:.se and a t 
times by a pulsation in t the veins of the neck which is more freq_uent 
than the beat of the ventricle" 
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This is accorapa~ied by attacks of syncope with a v er~- slow pulse. 

At times t he le.ck of rhythm between the auricles and ventricles is 
considerable. The auricles beating 3·-4 timss to one of the ven t, ricle. 
This is the condition known as "heart block11

• Frec:uently at au.topsy 
no lesion of the bundle of His can be discovered.. ··But various path­
ologtcal conditions have b een found~ ex: xm:h~:?'.'. t umo r s , grnnma t;:t, scl e­
rosis, etc. It can be produced experi mentally by injury to heart 
in the neighborhood of the tundle. A r e:;.l csse of heart blocii: j_s a.1 -
we.:,•s fE1,t al, the pa ti ent dying in synco:::ie. 

VIII. Degener9. t i ons of the E~rocard.ium . 
. 1. Cloudy Swelling. 

In all cases of parenohymatous degenerat~on or cloudy swalling of 
the heart muscle the immediate cause is o.n infection,. It occurs in 
diphtheria , pneumonia, typhoid fever, scarlet fever , occasionally 
rheumatism and less often in other acute infectio.ns . The elevated tem­
perature and the toxic action are probacle el"f11Tlents in its causation. 

i1:orbid Jma t omy: The effects are u sually no re ma.rken in the left 
ventricle tl1a.n in any other place and the process is pro.ctically always 
diffuse . 'i'he myocardium is pale, often tmrbid on section , and it j_s 
too friabl e • 

.Microscopically: The fibers are swollen, the striat:i.ons indis­
tinct o:: ~ .. )S t s.nd the muscle may he too la r ge and t oo pa1e , 'l'he cyto 
plasm of the fibers show pre0ip:i. ta t ed albume1:s to gi v(~ theill s. g:t""Cli.1.·· 
ular appearance. Tht-ise gr~nules cl ear up with acetic acid, 'l'his 
cloudy swelling msy e,ccompr..ny a,n acute inflammation. If it persi sts 
rattv devenerat i on is alEost sure to follow. Its result is to weaken 
tne hear·C'1 w:L th its uttern~.o.:::. t cir(.~nlatory <.listu1""'be.nces" 
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2. Fattr Degeneration. 
In the etiology of fatty degeneration of the heart some toxic 

substance is present and it may be caused by deprivation of nutrition. 
The acute infections are the same as those mentioned in cloudy s~elling. 
It also occurs in definite chemical poisonings, viz. P. As. Sb. of 
the chronic type poisoning, of' course. Any severe pa.renchyma.tous de-
generation may end in fatty degeneration. . 

Morbid Anatomy: The process may be either diffuse or localizeQ,. 
The latter is usually due to ischemie.; ex. embolfsm or thrombosis of 
the coronarys. Tn the diff'use form the process involves almost every 
part of the heart. It is not uniform. Some areas o~ fatty degene~­
ation may lie immediately a.djacent to unaffected muscle. The pflrt 
fatty degenerated is of a pale yellow color and this in contrast with 
the more normal red muscle in alternate streals or patches give rise 
to the name "tabby cat" "pussy ?" or "tiger heart". The process is 
best seen in the papillary muscles of the left ventricle. The muscle tk 
tissue affected is much too · rriable, more so than in cloudy swelling. 
It is easily pinched through with the fingers. In rare cases the 
entire.muscle is involved to ~ea diffuse yellow color. 

Microscopically: The fibers are -swollen, nuclei pale or lost, and 
the cytoplasm is converted into little round droplets of fat, stained 
black with osmic acid and does not clear up on addition of acetis .acid. 
These fat droplets .. ~ay be so numerous as to obscure the striations 
and the nuclei and show no tendency to ruse togeth8r. 

Results: Rupture of the heart may take place if the ptocess be 
localized, but if it is diffUse the muscle is usually too weak to 
raise the intra-cardiac pressure sufficient to cause rupture. 1"he 
dangers of the diffUse form a.re, that the patient may succumb to sud­
den syncope from failure of the heart to contract. Or there may be a 
gradual failing of the circulation brought about by weakness of the 
muscle. If the process is mild and not too many fibers involved, com­
plete recovery is possible, the degenerated fibers being broken down 
and removed; New muscle fibers taking their place. If the lesion be 
more severe instead of replacement by muscle tissue, new connective 
tissue forms. The latter is nearly always the result in tr.e localized 
form. In any event with fibrous tissue ,replacement we have :: weakened 
heart which may tend to dilitation. 

4. Amyloid Degeneration. 
It may occur in the blood vessels, but is rare and unimportant. 
5. Hyaline Degeneration. 
It is usually seen in small areas giving it a glossy appearance. 

A special form, known as Zinker's hyaline degeneration, occurs occa­
sionaaly in typhoid. In addition to the process in the abdominal 
muscles it is usually an accompaniment of cloudy swelling, and the 
muscles affected have the peculiar appearance of the flesh of fish. 

3, Patty Inva·sion. 
The term "cardiac obesity" is often applied to this condi t.ion 

which is essentially an invasion of the epicardial fat in between the 
muscle bundlees, and in extreme cases between the muscle fibers them­
selves. The causes are those which lead to general obesity; ex, hered­
ity, habitual overeating and over drinking, especially of alcoholic 
beverages, and of the latter, beer especially. 

Morbid ..A.natomy: The incree,se takes place first at the sites 
where there is normally most fat,1.e. over the septum and over the 
right ventricular wall. On section, trabeculae of fat may be seen 
extending down into the ~uscle, in extreme cases to the endocardium, 
showind here as yellow patches. 

~1'croscopically: The fat is seen to be entirely outside of the 
rouscle fibers so that it is in no sense e degeneration. Theseis, how­
ever, nothing to prevent fatty degeneration from occuring in obese 
heart, ~ut is an added process. The individual fibers may become 
atrop:tl.u .. from pressure. The result must a.lway·s be a weakening of. the 
heart from the mechanical interference vd th the norrna.1 contra ction, 
and decrease in the number of muscle fibers. Circulatory disturbances; 
congestions etc., are sure to follow. Dilitation is a not infrequent 
complication. 

IX. Segmentation of the Heart Muscle. 

lB~ this isdmeent r. separation of the mus ~le fibers where they 
are norma ly cementa together. 
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This condition has baen found in a.cute infectioud diseases, in aeuts 
and chronis d.iseases of the c&mtral nervous system, . e.nd in $Udden 
death from a number· of causes. The muscle is often sof.t and friable 
and with an opaque appeare.nc(.;o It is por:sible, however, that the 
process may be post mortem, or that it may occur just before death, i::l 
the agonal period when the heart is putting forth extre!lle effort to 
act. Even though it does occur at such times as those mentioned, ~nd 
hence should not be considered as a separate pathological prooe~ s, ye~ 
it alwa;ys indicatE:s tl~ere is zome trouble in the heart muscle , 

Fragmentat ion of the Heart. Muscle. 
'l'his is a tearing G.cross of the indibidual fib ers at pJ.a.ce.:i 

apart :t'rom their normal ~oinings. -~.t occurfJ under t:i.1e same eondi tj_ons 
as segmentation, aYJ.d nee.rly alwa.ys the two occur together. 

X.. Infla.mma tions of -~hf 1vt~ar_9.iurn. . , 
1 .. Acute H~roca.rch t:i.s. ~ ~ _. -:·.;- : 

The changes in acute myocarditis which a.r8 charnc ter·-· 
istic of the. in_fli:;rrmration are r<-:ifereible to the interstitial ti ss·ue 
and the 'blood vessels. Ari.y changes in the musc1 e fibers themssl ves, 
ex; cloudy swelli;1g, ~etc . , n::-e se<t"ondary chs.nges, It oa.y be J..oca.l.­
~ or dif'fus~~ The acute diffuse myooarditis is met j_:;i th0 e.cute 
infections 1 more com.1!lon:l.y dil)ht_heria, scarlet fe:ver ~ typhoid; acu te 
rheumatism puerperal sepsis~ and in infin.1enza=grippe . It may be the 
result of ~m: the exten;:;ion of' aD acute ~ricardi tis, espeo::.ally of' 
the purulent _form. r.. 

6rossly: The h eart is too P,-'1le a!td too friable 7 points v.:hich 
are due to the atJcompanying c J.01.J,dy s':rnJ.ling. 

Microscopically: We have th.G swollen g:c-cnular muscle fi :.1er chu.r­
a.cteri stic of clcudy swelling. rut the essent:e.l ch~.nge:a is the round 
cell infiltration of the interstitial tis sue and the hyperemia, Tii~h 
perhe.ps some diap0desi s. Aft(;:r the process has lasted for so.r:1e time 
we have a proliferation of the fibrotlasts v't'hich will, tend to the for­
mation of ne·.-; connective tis:;.ue. In this form there is no te=ndency 
to suppurati ve ch&nges ,. 

The acute l0cci.lized myocurdi tis ts pr}).ctice.11y alwa.ys l~r.· <11111t.E: 
suppurative myoQ.a:-dj.t,is ·;.,,·itl1 tl~e .fc:;::;.w.tinn of a.be~. It Df.;~l ).~j.fle in 
pyemia 1"f.:.-~3::."'e we h:..1.'.~r:: the Tffd. l--~CJ.c stl'<ddeli with little gray !TiilJ.e..~y :-:i.bse: ess· 
es; or'th~re may be larger ebs~essea either single ones or just a few 
whi ch have :'esnltec: fro:n ~.n 1nfected er.10olis of ·the corona.rys. The 
letter are usually in the B.nterior part of" the left ventricular wa1 l 
near the apex. \ihe!1. s f;c tioned the interior r.ie.y be seen to contain a 
little pus. 

?hcroscopically: ·· The adj~tc.ent musele is degene.cated and ths pus 
is seen to co!rnist of poly nuclear leu1~ocytes, h-<tcter-ie, s.nd b:roken 
down muscle t :i.:ssi.rn. In the healing~ ii' this occurs, the :i::ius m'.3.J become 
inspisated_, r~~;:no'red., and replac.ed b;r scar tissue. I:i the miliary 
abscess the pc.tient usually cl..ies 0f the gener-2.l pyemj_a 'bef or0 e.ny 
such changes tn.1rn pJ.ace. In the larger· ahscess rupture of the l~eart 
nay occu:i:- . or the abscess i tseJ.f ?",w,y rupture into the pericard5.um, 
causing supp>.n·a.tive .pe::."icardiiJlis , or into the heart cavity ca.using 
thrombosis or giving rise to Eeptic emboli. 

2. Chronic Interstitial Hyocarditis = Chronic ~ibrous Myocarditis. 
1'his a;;.~ .i l'l is loca.Ji~d e,nd diffu£j2 • 

. la o EU.ology ~ -- The lQce.li W*l fo :rm of' inters ti tic.l myoca:r::'.i.i tj_s 
is due to the f'on1ation of sc2.r t.ist:r~.e in the :l:.ealing of an infarct 

)
from thrombus or embol is of the coronarys, or the h ee).ing of s.n abscess. 
'rhe c'1' f'f'\ 1 "· 0 f'or·m -- 0 y· fo]l"'~'- r.>n --,~' 1 t P. -·•1 0C"Y'ri'.i.;.q O'"' ·it m ~·'r :r"s0 of' .. ** .. f( v . ll:.'°" · ...... !,..;vi c:... C...v\...\. .~ J..i.~,.Y ~"-'-· .L ·,_, . ..:..._., .I.. ..... l!C.. ,; .·..J.1 '-"' .,. 

1 tsclf indeper:.c1 e11 tl~' 9 of' an acu i;e procest:~ ·l':hen there is sc.me ch;;.n,::es 
of the coronarys; ex, endarteritis, er a failure of m1trition rising 
from chrm--..ic val '.Ti.J.lar di ser1.se. Then too, it me.y follo-i;;; C.egenerations 
of the ;r:-. ::;ardtlJm; ex> cloudy swelJi•1e;, fatty d.egener~~t ion_. Viitho1..it 
a d8f ini t e rn.yoca.]:'dj_ tis >.:'n ·i~0::-; 0d01-:.t " C:ft0n it is e. reparti ti ve process, 
a fibrot.'.s h~n>~rplasig, 1::u1d in j'.'ee.lity not t:.. de:t'ini tG inr'J.a.iTtiT1at3. on. 'I'i.1e 
immediate cousG, tr:ea, is su.r:,~~ di.oturba:1.ce of' nntriU.on. 

£\.emote eauses ar·8 ::iuch dis0ases as mc::y le ..... cl to a sclerosis of the 
arteries or a st8.ti s of the blood in the haart ~ 'i'hese ar8 syrhali s, 
chronic alcoh0J.i sm, pos :->i'bly exercise, old age'· the i;;;ou ty di a t'n$Si s , 
and chronic valvular l esions . 

j•orbid Ana tcmy: - In th.e localized form we hs.ve a.n ~rea of' €tense 
scar tissue, with mayJ be some iis.:::lEZ[·iK ev:tden-ce of contraction about it . 
.Ar·. "'. ~ :1 . . .. .:-:::- c.:opioaJ.ly tts muscle tissue is entirely replaced bt adult 
bi bl"()''.-1.S t, ~l . ~· ;:•" .. 1 ':} o 

' 
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The di·ffuse form is wide apread, but very rarely uniform. To the 

nake~ eye the heart ~usc~e presents patches or lines of white through 
~he l'&:itH med muscle. These are more common in the anterior wall of t~e 
left ventricle, and in the septum, and in the tips of the papillary 
muscles. The tissues have an extra toughness. 

Microscopically:- Different patts of the heart may show the pro­
cess in all stages. 

~ecture 6. 10/28/'07. 
The onset will show newly formed fibrous tissue with many fibro­

blasts. Another almost complete replacement of the muscle with fibrous 
tissue. Still another section may show merely a round cell infilt~ -
tion of the interstitial connective tissue. The latter is the earliest 
stage. \:here the adult fibrous tissue is :finmcit formed it will be seen 
running in between the bundles and individual fibers. Frequently the 
muscle fibers will show de~eneration as cloudy swelling or ~ore often 
fatty degeneration. This is due to the pres~ure of the fibrous tissue. 
\,ht:;re the process has te.1-:en place in e. hypertrophied heart or is ac­
companied by hypert:coph;t, which is not um.l.sue 1, the individual muscle 
fiters may be laege, with largo nuclei. The ~1uscle is best preserved 
nearest the artery and here too the p~~ig,e.s:a formation of the extra 
fibrous tissue is a.t a minimum, indicating tha t the process is prob-
ably dur to decreased nutr ition. . 

3.a. Results:- A:j.ways the heart wall is r;eDlrnned r.t the site 
of the fibrous tissue formation. In the localiz~~ ot focal form this 
may lead to aneurysm. In tl1e diffuse form it nay be so prominent 
that the interference with the hes.rt action leads to hypertrophy. If 
the mdl be much weakened dili:txta ti on may ensue. In any event, the 
heart's action is v1e.e.1~ened and disturL::e.nces of the circuls,tion of 
greater or less importance is sure to follow. In certain cases parox­
ysms of intense cardiac pain may oc~ur, forming one kind of "/ti1gina. Pec­
toris''. Lhere the interstitial nrocess is narked the action of the '!--. 

heart is much more irrecule.r the.ii. with straight valvular cHsorders, ever, 
though the murmur ce.n not be maC.e out. This irregula.ri t;y of the heart' c 
action is especially noted where the inters ti tia.l process r..ffect s the 
auricles, v-rhere it prol~a.tly interferes wi th the co.r.tinui ty of the 
muscle and the consequent uisturl'ance with the wave ·of contraction. i.e . 
it gives r .ise to heart block, even to such s.n extent as to be classed 
as Stokes .Adams disec;.se. This chronic j_nterstitial !"!1yocarditis prob­
ably explains the irregular pulse s8en in old persons with out other 
defiDite cardiac lesions. 

4. a~ EroYm .P. trophy of the Hea.a."t: - Brovm a trophy of the heart 
is e. special form of what Dr . Terrell thinl<:s should be included Ui.1.der 
chronic interstitial myocarditis. 

Here the hee..rt is much smaller than normally, even being reduced 
to 1/3 its original weight. ?he tis&ue is de.rk red, the coronari es very 
tortuous, and tl1e tiSF;ues quite resista::t to the knife. 

?:ficroscopica.lly:- There is an increase of the fibrous tissue 
throughout the well, and this in contrast to the ordinary intersti tia.l 
myocardi tis is fa.irly uniform. The vessel we.lls are much thickened 
,,i th aC.ded fibrous ti ·:, sue. :'he individual cardiec muscle fibers are 

. small and there is marked increase in the polar pignent. I'he latter 
does not te.ke '-'·P the iron stains s.nd is probably tissue pig;'!len t from 
broken do\m and a trophic muscle ~cells. This process usually occurs 
in old age> or eny cachexia, or waisting disee~e. It is probably 
consequent on the a-:cterio-sclerosi s, or the congestion, or both. 

3. Tubercular :ryocardi tis, or tuberculosis of tl>.e myocardium;-
It is· not froq_uent . It is ~ost often a pa.rt of general ".!iliary tbc and 
the patient dies before the tbc passes the miliary stage. 

Syphalis: -- Gumma. ta. of the heart are rare, but may l: ecome of 
considerable size .with m~ch caseous necrosis. 

J-:~:. \, Tu1nors of the }~eart. 
'.rhey a.re not of much clinical importance because of their raretJ' 

and 'the practicable i:mpos;:;ibili ty of die.gnosing them during life. 
The primary tumor$ ere sarcona, myxor:ia, fibroma, lipoma, and myoma 

Of the secondary tumo rs, whi ch are more freruent than the pri!!lary; car·­
cinomas, and sarcomes hava been observed. 

XIII. Parasites of the lies.rt. 
Echinococcus cvsts ~e~r oc-:;uct and rupture into the ~avi ties. The 

cy~t·~ercus are the· tenia soleurn and the tenia sagina. ta. have been foti.nd . 
~ ~ t::<: l e.A ~ 
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Outline of diseases of t~· . ., Llood Vessels: -

I. Anatomical considere.tions. 
!I. The .Arteries. 

1. Retrogressive Changes. 
lA.. hypoplasia. 
2a. Atrophy. 
3a. Fatty Degeneration .. 
4a . Amyloid Leseneraticn. 
5a. Hyaline Degenerg tio~. 

6a. Calcarious Infiltration. 
2. Lypertrophy. 
3. Inflammations. 

la. Acute Arteritis. 
lb. Acute r,roductive Arteritis. 
2b . Suppurc..tive Arteritis 

2a. Chronic Arteritis= Arterio-Sclerosis. 
lb. .t tiology. · 
2b. l!l.ort-id l.na tomy. 

le. Porr!!s 
ld. Circumscribed. 
2c1. :Uiffuse. 

5b. !\esul ts. 
le. In the Vessels. 
Zc. In t~e Or gans. 

4b . Periarteritis (cdoso. 
· 3a. '.:.'Ubcrcular Arteri tis . 
~a. ~yphilitie Arteritis. 

4. Jmeur;r sm. 
la. Etiolog;J'. 
2a. J:!.orbid ima tomy and Cla.s ;::, ifi er:. U.o·:. 
3a. AnGurysm of Lifferent Ve ssels. 
4a. nesul ts of 1.neurysms. 
5a. ~ssociated Ccnditicns. 

:=;. Tumors of t:r1e ! rterie s -
III. Vei~· i.s. 

1. Degenerations. 
2. InflaVi~!a.t ions . 

la. Acute Phletitis. 
2a. Chronic Fhlobitis. 

3. Phlebecta.sis= varicose Veins. 
la. I. tiology, 
2a. ~ortid Anatomy. 
3a. ?..esul ts. 

4. 'i'Uberculosis. 
f.\. bJrphilis. 
6. Tumors.-

IV. Capillaries. 
V. ··./essels of LeH '!'issue a3.:d of TU::lors. 

1. Vessels of Crganizing 7issue. 
::. Vessels of 'l'u•.10rs. 

la. Cf teni3n tumors . 
la. Cf :.~e.lignant '.i."U71Crs. 

lb. Ce.rcino'.:ie.. 
2b. ~e..rco~11a . 

I. P.natomi.cal Consideratio:·:s. 
The e~teries and veins consist of thr~e coats variously d ~ veloped 

depending uncn the size aad naturf· of the vessel. ?hese a.re the intime= 
inDer coat: :.!edia= mj cl.dle=muscul~r coat: edvontia.= theouti:.r coat. 
In atypical artery t' e · nti~a co~sists of anner lini~g of sin~le layer 
of fle,t p·1dotl~eliat1 si tu.s. tcc:i on re.t'..,er donsF.: s·u·u::·ndoth.elie. tissue, and 
then vn ·an c:.la i:: t 1 c me:,11:. re:·::.e. 

11'he roe<.U~ is ·~:sde ur Of Sl'TI(.' Ctb r.iuscle tis :: 1.2e. 
Tl"e t-(\venti tia consists of & mixture cf whit. fibers and ala.:.tic 

tissue blending more er le~s 1;ri th adja'."'t:.:'1t structures. 
7he veins differ in that they ere larger, less auscle and le~s 

elastic tiesue. 'I'he zautri7.ion of the. ves.sels is derived from the vaso­
v~sc ..:··.im v1hich come off as brc.nche s fro!!l tf-1e a~teries a.~ .. td run along the 
ad~entitia, their branches penetrating in~erd to supply food to ell 
parts of the wall, .......... e LhEi endothelium. This latter is tl~e '"'nly pa.rt 
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of the vessel vlhich derives i ·'· 3 nutrition from the blood strcai"!i 
flowing through the vessel. 

II. Arteries. 
1. Retrogressive Changes. 

la. hypoplasia: - ;',hi le strickly spealting 
a retrgressive chenge, in that ~t is congenital, yet for 
it is placed here. In this condition the1hypojblesis the 
larger vessels are distinctly too s~all, and have always 
and is the result of foetal unde:cdevelopmer.t. 'i'he heart 
in this condition. The hypopla::ie. J!',e.y accompany "status 
and may be round in chlorosis ~ 

this is :mt 
convenience 
aorta and 
been from birth 
also mey share 
lyr.'.l:rha ticus", 

2a. Atrophy:- This etrophy of the ves:-.:els may involve the \·.~1ole 

bod~r or be confined to e. single lar_ge vessel and its branches, or to the 
arterial syst.srn of a single Or'.!~n. '.i'hi s e trop~y e.l wsys resu.l ts from 
melnutri tion. This malnutrition may 'to the re~ul t of gener~.1 ::ielnutri­
tion of the 1:.cil · i:i £ ny wei.::;tin;; e.isease. Cr the na.lnutririon m.ey 
result in the atropl1y of some pa1~t1cular or13an. It --:te.y a.lso arise from 
a. disee . e of the vessels the::isf.::lves. 

3a. }e tty :U1.-.. genert.:i ti on: -- This fatty clehenere ti on r.1at ocour in 
any of the cocts of the erteries, · but is cost oft en found in the intima, 
particula.rly in the subendothelie tissue. It is an importA.!1t fe a.ture-
in c. throt1a, to 1::.e c1.cscribe<1 le ter. It 1"!1ey oc:)Ur in l;.:1 rze enough areas 
to te seen with the ne.l~ed e~re or it nay r:: ruire c '-:licrosco:iic e...:ami:1a­
tion to detect it. ~R g;ggg~ggg Grossly, nhere \7e can sec it with 
the ne.1~ed eye, the color is yelloish or yellorrish white, well circum­
scribec., occu::·ring in stri:;s or :r:~a tches perhar;s of irregular shape. 
In se"·ere cases the;,"'c;· ·: ·ay be <'."n actul'l erosion of the intirn::. to form 
an ulcer= athro:1ato :s or fe.tty ulce:::-. 

?Hcrcscopically: - The enc:othelia 1 cells, if invo 1 ved, and the 
· cells of tl"le suteridotl--:.elia tissue arc seen to 1.~ e filled with little 
round fat globules. In extreme cases these dronleta a~e also extra 
cellular and infiltrate t~e tissues. ;~ere the - edia is involved thE 
muse le ficers contc. in fe.t dror.s, 71:e result is 2 wea1'e;1in.g of the 
ves.sel wall, l:.ading to ruptur(; er to e.neurys~, er :r-e1·haps to calee,ri­
ous il:.fil tre. ti on. ·;he aorta is r.iost freruently ii':.vol ved, but the arte­
ries elsewhere arc ty no 1-~eans exemr,t. 

4-a. !\~yloid Legenen:.tion:--
The blood vesse.:ls, ::nd of the :~ e the e,rtcries cf the part, are the 

first to l:e involvec. by en a.~yloid c. e:;ene:r·s.tion, e.•1d t 'h is is .specially 
seen in the glomeruli of the 1·idne:'s, and in the erteries of the : .. al­
pigian Lodies of an s.::1yloid sibleen. The ;;recess usuall~r begins in the 
intina, then involving the r.ie~ia, th~rn lestly the eCventitia. From 
the blood vessels i t spresc!.s tc the nei.'.;hbcrii.1g tissues, t .ut prct.a.bly 
does r..ot involve the er-i theliurn. C'cce.sio'.:1all~r c. '!l~.rloiC. ce;~enerstiori 

o;-:curs in the lP.rn:er e.: teri es, ex: aort<.;, in the ir.tir.~a in such s;rie.11 

petnhes that they can be reco;~nized c.!'lly 'Cy the peculiar staL.in.g of' 
chenicel reactio:-i . ·:.here t .': e involvei!ent is suff'ioient e ·. tens'ive to te 
see::: wit: ... the ne.1'·ed eye, it :r;;sents a firm trm~sluce:"! t, 3le. ~;s:•, col­
orle~ s appearence. 

i-ii croscopin:~ l ly: - lt is structurelee& and eln··st ho~ogeneous . 

Lecture 7. 11/l/ '.07. 
Sa. Hyaline Degeneration. 
This may affect the intima, or more rarely the entire wall of the 

smaller vessels, to convert them, or the part affected, into a colorlesE 
somewhat glassy, structureless material, similar in gross appearr:nce 
to the amyloid, but not giving the staining rea.ction of the latter. 
This process is very common in arterio sclerosis in the newly formed 
connective tissue. 

6a. Calcarious Infiltration. 
This is a commom occurrence in both forms of arterio ~xx sclerosis. 

The proc.rss usually begins in · the subendothelia con..~ective tissue, and 
the lime salts may be deposited in granules or in calcarious plates 
which underly the endothelia like the scales of e. fish. The media of 
the vessels may te involved, but it rarely occurs in the adventitia. 
At times the calcification may be so extensive in the Bro& smaller arte­
ries a.s to convert them into rigid tubes; ex, "pipe stem arteries'' of 
old ac;;e. ·nie process occurs in dead or dying tissue, .especially if 
there is soMe blood supply for it. 
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