
~toms:L In the acute ca.=.>es, principally dysentery there a·:re quent and pa1h.rul Gtools, containing mucous and blood, with· asso~ 
c1ated tenesmu.s. 11:\ere may pe_rhaps be sloughslarge enough to be · 
·recognized. 1ber.e. is 11 ttle or no fever1 but sometimes the temper·­
aturc is h1£#1.. Aocompan¥ing there may o·e emaciation, feeble heart, 
a.nd. death may occur .in a V1eek or month from the severe hanarrhage. A 
pe~oration and peritonitis may eause death, usually, however, these 
oaaes eeconie ehronio, showing sympt0ms of 1nd1gest1onas eltcrnatmng 
eonst1pnt1on an4 diarrhoea., eontinu!Lng in this f'or 6 ·-12 months. 

'!he diarrhoea: with blooay stools ane. nru.eti.ous ape associa.te.d with 
pain a.nd straining. mor~ o:r less f'ever, which is irregular inte.rmi t:.. 
tabr and usually not high, emaciatpi0n, anemia, red gla~ed tongue. 
sometimes these symptoms are sG mild as to be latent, a.n([ the disease 
runs such a subacute cei.trs.e ns to be callem. dysp>eps1a.. 

'lhe 00mplications w.hibh ere not mentioned above are malarj_al, 
~ypheiq and tubeF osif!, ete. 

iiaPJosis;- is made upon the clinical history end fi?ilding 
the amoe. ·a n the stools. Be enreful net to niis-ta..l{e a large round . 
epi thelia.l cells for the e.moena, for 1 t does not have the outer clea.r 
hyaline zone or the pseudopoas. :Look fer the hepatic ahscesses, and 
their attendant symp.t<:>ms are eruargemel'ilt of' the 11 ver, pain in the 
shoulder, se~t1c fever, e~ and the charncteristic sputum when tne 
abscess has ruptnned thru the. diaphra.m. ~rtr· 14 usually c elueo·-
eytos1 s, how-ever, it may l!>e kKt-M:t:tM.l!tM latent ana yc;m eannot find 
the amoeba even after }>Ult'ges or use 0f the rectal tube, again the 
p:u.s t'r~m the absoe.s·ses ana. the S:put,a may be free of the amoeba. 

Pro~sis:'- 'lbese case·s ufru:a.lly la-st from 6-12 weeks o.r as . 
many mo~~. '!here me.y be remissions and per1eds- of' im}i>Pov.ement 
but la.teil" .they. ~ie ot eXhaustion 0t> other compl1oflt1om. 

~eatment:·- As tho disease is P'P0d.uced by the ingestion of in­
fectea w:a ter and f'oed., 1 t ce.n be prevented by boil 1ng the water and 
cooking the feOds. 

In the acute cas,es ~ut +.he patient to bed and preseribe e.n ea.sit 
assimila.'ted diet of m1l_k nnd broths. Injectiens of 1•2000 quinine 
high into the bowel and begin with n pin1 or a quart and increse to · 
one gallon should be r,iven every day until tJ:ie amoeba have disappear­
ed from the stools :t•or sometime. 01!' the ~Hfe>mY..x injection me.y 
eonsist of ice water, in one pint or one ~uart emou.~ts et first and 
1ne.reas·e to one gallon. If' ·there is much pain and tencsmus com-
bine lai'tdanum and starch wn ter with the above, or give !TH:>r~~hine hy­
pode:r;wraa t1cally. 

Locally apply hot turpentine stupes or hot co~presses over the 
abdomen. o--L.,,L <. ~' ~o. ~" • 

Anklyostomias~~s 
or Uncinariasis. Is a ci.isease 'produced by the a...""lklyostonn ~T hoolr-
wo·rm. The chJef clinical symptom' tbs anemia. 

h"tiology:- The worm is greyish yellow, round or cylindripal, 
sometimes red from the ingestion of r•b.c. The male is from ff-10 
Jir,M. long and from 0.4 tp 0.5 broad; the 1'emale is longer, 12-18 .· 
ll,M. the head is turned back and the mouth has a row of hoolcs sur­
rounding it. The generative organ in the me.le is a.tthe back end 
ano. is known as the bursa, while in the fefilale it is situated at 
the juncti0n of the middle and posterior thirds. It is especially 
found in the duodenum and the juj enum. 11he disease is most often 
fO:und in .the tropics and tem!Jera:te climates. The eggs are oval, 
55~60 m1o\:7mls and mature 011tside cf the body. They have no inter­
mediate host, t.he eggs becoming encysted and live f'or many months in 
water and moist Glay. The .AI!).erican fo~m of the worm is shorter and 
sntR.l~. er = the me.le measuring :from 7·,_9 M. M. lon:z by 0"3 IvL-:M. broad, 
e.nd the femal is 9-11 M. lf., by 0.1 .. .0.5 M. Mo. and the vu.lval openirg 
is in the middle of the body •. 'l'he eggs are larger than the European 
being 36x75 microns. . . 

S1llll.nf.ron.s.!!- These begin frequently with dyspet!.ic symptom~ . 
a.s teri,derness a.nd colic, but the most i mportant is the anemia.. There 
may b.e dyspepsia o.s the anomia increases accompo.nied by weakness,· 
~aohexia, headache, rapid heart action and it may gyi:ertrophy mi.cl 
dilateo Murmurs of n. h acmic orggin are fre quent;_ the:re are

1
,0lso · 

0
:. drowsiness, ringing in the ears 1 little feve~, wl1ich isusua.~y irr -
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l.)Ul.ar; but sometimes 1 t may be o.s high as l00-4!t As the ane n1a. 

and toxemia increase there is edema, especially in the ankles, and 

1 t may.. also be narked in the faceo '.1111~ p arasites are supposed. to 

excrete e. toxin which reto.rda the coaculation of the blood o.r1d thus 

predisp.oses to free bleedingo A fr.tty subs tance is found in the 

parasites mouth and this destroyE> the t'ob., co as cloes tho cance r tox·.:.. 

ina. The liv0r and :Jpleen : may be en:i,.arged, accompanied with ef'ft1s'-

1ons in to abdomen, producing n mti.rked protn1sion. 

Frequently inky spots are found on the tongue. The joints mcy 

be pnin:f'ul nnd the ·Condi ti on closelj' resemble rheuma tl sm.. In those 

who go bare :f'ooted, 1 tching :t.~ of tho s!bl e s is not infrequently noted 

this 1s the :uGround-1 tch" , and it is probably due to the paresi te 

penetra ting the skin. 
-Diagppsis: ·- is made upon the anemia, artd eosinophilia and . 

is confir:r·ed D!' finding the parasite$ or their eggs.. T'ne e nosino·-

phil1a may vary greatly and in fact there may be none a:t all or as 

high as 2%'-38%. the Hb is also decreased" · 
Treatment: '- is simple but not tmif'or.mly successfu . .1. 

. The diet should be light and for seve ral h01 .. 1.:r ~:> before t he 

treatment no food should be taken at e.11. 
Give a purge of so.lines in . the mo r11.ing or calar.1.el at night, 

then 3'.-4 hour::.i at'tor give ~X;f.i~::?.:g:~x T.l1ym0l in JO ·H30 grain doses, ro-· 

peat the Thymol in 2 hour~J, then 2~3 h ours 1£-.ter give a purge of. 

aalines or castor oil ana. exa.mine the stools for th~ oya. By re:­

peating this treatment .a..t ~even to ten. intervals it '~f{ect a cure. 

Eucalyptol (l/~ (fr.') o:c· Hale fern (1- 1 1/2 d~) will do very 

\fell. 
Arter the worms and ova .are expell ed. the pti,ti ent improves 

rapidly, but you r..1us t gi vo i~:K~i~X;:;·::;: iron rind arsenic in their 

<lrd.inary doses for the anemia. 

Please settle up for your Med1c1ne notes ao soon c.s possible 

for w~ neeil. the money D.na. your $:1.-50 \!.1.11 be gre.te?ully received.· 
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FALL 'i'l:.;;EM. 
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Blood forrnin'. g Orc~r .ns. 
The Hcrvou.s System. 
The Skin. 
Tho r.~usc le. s • 
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The Joints. 

. LECTUHL 1, 

Outline of the disue.ses o f the urincry System. 
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• The Eidncy. 
I. Jme.tomical Conside1·a tions. 
I I. Co;1;::-~cni tal :·1!£1.lfo::."'mo.tions. 
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2 . Of i t 8 pos"ition . 

III. Circul1:ttory liisturb:::ncos . 
1. Jmcnio . • 
~?,. -.... lj Jip Cl')t~ni £i . • 

3 . Con,:~cstion~ 
4 .• hc;~1urrhcc;cs. 

5. E.dcma. 
G. 'I'hrombos :i.s . 
?. f.nibolisrn i:.nd infi-u·cts. 

IV. Atrophy • . 
V. l·lypcrtrophy. 
VI. Infiltration. 

1. I:at ty. 
8 . Ca.lcnriol1s . 
3 . Uratic. 
4. Gylcor;enic. 

VII. De~cnerations. 
1. Cloudy ~~0llins . 
2 . Fe.tty • 
. 3. Amyloid. 

'088 . Inflc.:.mrnv.tiono. 
J.. General scheme for discusslhon. 

J.e.. Dd'ini ti on. 
~=~a c :3yr1onyrns. 
~~ ll 0 Ji t l 0 l 0 gl1 . 
t.: o . • Gross morbid 1\natomy . 

J.b • :.>i Z\:: • 
~:b. Color . 
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'l.b. Section . 

le. Cortex . 
2c . !~edulln. . 

5a.!v; icroscopical morl)id· ana tomy. 
DJ. Llood Content . 
2b Interstitial tissue. 
~-:b. ·;,.,pi thelia or parenchyma . 

- Ge.< . E.ffE;ct. 
lb. Urinary chanscs. 
2li. Systemic effec ts. 

2. Acute Nephritis . 
la. Acute parenchymatous. 
2a. A~ute interstitial . . 

lb. ~; imule. 
2b . '73uppurative. 
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lb. ~;ithout Induration (Large white: kidney). · 
2b. /i th Inc!uration (small whthte !.(idney) •. 

2a. Intcrsti tial nephritis, chronic. ·· 
4. Discussio~ of urem~a. 

· IX. .Specific Gr;:ixiulomB te, or Tni'ect:tons. 
1, Tuberculosis. 

1 a • i'!li 1 i a ry • 
2a, . Massive. 

2. Syphills. 
X. Tumors. 

1. E. oni gn . 
!~ . J\':ali f;r1s.r1t. 

J.a • Sa rcor:rn,. 
2a • Cu re inoma • 
Sa. Hyper·nephroma. 

3, C:}' s ts. 
XJ. Para site s. 

l. Ea.c t e: ria. 
f... JJ1irna.l. 

B. Pelvis of the Y.idn0y ' and the Ureters. 
I, Anatomical Cons ide rations . 
I I • ConrJ,;eni ts.l Anomalies. 
III. Calculi. 
IV. Inf lamr1a tions. 

Q., Acu tE::. 
2. Chronic. 

v. Sp e cific Infections. 
1. Tuberculosis. 

VI. Tunors. 
VII. PDrElsites. 

c. Urinary Bladder. 
I. Anatomical Conside: ntions. 
II. Congenital Anomalies. 
III. Acquired Malformations. 

Q. Si za size. 
2 • .Shape. 
3~ Position. 

IV. Rupture. 
V. Circulatory Changes. 

1. Eyperemia. 
2. Congestion. 
3. Bernorrl:i<~.gcs. 

VI. Inflammations. 
1, Acute Cystitis. 

la. Simple. 
2a . MUco-purule.nt. 
3a. PElegmonous. 
4-a. Pseudo-membranous. 

2, Chronic2Cystitis. 
Vii. Specific Infections. 

1, Tuberculosis. 
2. E;yphilis. 

VIII. Calculi. 
J., Etiology s.nd Ferne tion. 
2, Composition and Description.·· 
3, Results. 

IX. Foreign Bodies. 
X. Tumors. 

1, Benign. 
2, Malignant. 

D. Urethra. , 
I. Anatomical Considerations. 
II. Congenital Anomalies. 
III. Inrlammationa. 

1. Etiology. . .. ., 
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2. Forbid t.ne.torny. 
3. linu;b:iarn::Xi:aN:s: .}.ssocia ted Lo s icns 
4, F{esul ts. 

la. Stricture . 
IV. rli e chanicr.,l Injuri e s. 
V. Specific Inflannations. 

· 1. 1uberculc.sis. 
2, Syphilis. 

VII. 'i'umors. 

Le e tu r e 8 . 10/ 5/ ' 08 . 
Diseases of the Llrine ry System. 

I. Anato_mical Gons iderations. 

• 

'i'he 1-:idney dev E.lop~ in tht 0mbryo from the lowe r end of the \.olfie.n duct, this is called the mesonephrcn, the kidney being mesoblastic in origin. J·, s to the. situation- the ri zht ;::idnt;y is usually e. l:L ttl e lo r:·er then the left, proj e ctin;~ below the twelfth rib. 1'he surfece should b e' smooth, but in inft=ntE:. e.nd sa e.11 children it is usually lobulatc::d, a. con­dition nhich mey perisist into adult ltfe. 'fhe capsule should strip easily, l eaving a smooth surfe.ce Hnd the r·0d color of thE.; kidney should show through it. On the cross section the cort€:X and rnedull.n normally a.re easily diff0rcn tia t ed, t ho cortex [; eine; ab.out one half as wide a.s t ::-ie medulla. J.n the cortex we firn.l the glomerul.es, convoluted tubules f;.nd t h 0 medullary ra.ys (pyrmnicls c; f Perre in). . In the medulla we have th e me.lpigi nian corpuscles and the colums of Bnrtini. It should be rt-)member0c~ that the r~ma.l arter y cntE>rin e.t the hilui11 breaks up sending lar~e brnnches a lo~1 side the pyrmed s to the zon e b e two0n the cortex. e.nd r.-:0dulla, where t h8s c la:rge vessels b ond 8ha:cply a t right angles, running t:t'l en approximate l y parallel to the convo~ surfa ce and fro m this then are given off ve ssels which run straight. toward the capsule, supplying tho cortex. It is from these that the arteriole running into the glom erulus has its ori gin. 1\nother set of arteries are given off which run strE<i C;ht dom-1 to the pyramids. 'J.'he rena l ve::nul o s and veins follow outward in a like direction. '11he toeinning of the r<::nal tubule is the glom<:::rulus, i:;.nd exp1:.nded blin ext.c extremity closing inv~sting tlle a.rtE.i riole, tbe epi thelia here being fl a t. ·:.i th ref0rence to the function, renember that the kidney is prolJ­ably the greatest excretory organ that we have and the bllood supply to its. is corn.para ti ve ly gr outer ttan to any other organ • . \.hile tho :func­tions of tl~e vari9us parts of the renal tubule i s still soomewhat i n disput.;., ::t is probable that the water and inorganic salts ere secreted in the .glomeru-les and the urea and allied substances through the epithelia of the rest of the tubule, particularly the convoluted portion • . One -nust remember, also, the probability of o.n absorption function o f t h e epithelia of the tubules. 
II. Congenital Anomalies. 

~t ~ 1. Of the l'idney itself. 
Aphasia,. or absenc.e 

course incompatable with life. 
J,tivc.ly frequent, u fact always 
t he Ji:idney. 

of both J.ddneJ5:~ is quite re.re, and, .of 
Congenital a'bsece of .·one ·. lddney ·1s c' r el­
to be l:ept in mtnd when operating upon 

Eypoplasie., or a cong1.;nital smallnes of one.or ·both .:kidneys; . . is 
:i: .... ound usually on one side. Tht s is due to a. coneeni tal sraallnes :of the r ."'enal artf;ry, or .Perheps to intrr.mterine inflarn 1 ~ation; .or ,. to · a stri·cture .)f the ureter. 

As a second congenital anomaly of importance, .is the socalled .bors© ';hoe kidney resulting from tho partial f'usion .· of the two kidneys~ · . This 1ay occur at either pole, and the bridge may · be fibrous ti ssu·e ·or . true rem·: . . :anal tissue. .i\s 11 rule, each portion . of this horse shoe··, ki.dney .ha·s its . wn urete:r, and these r.i.ey open ecra.rately into the blaa<ier as .normal., .. or -.hey may be fUsecl into one.: : . this fusion mo~t frequently.. being lo.w· down, _ t may, however, ·be quite high. 
Anomalous ·distributmons. of the blood supply are ·e.lso toi·be kept · in mind. It .is a fre~_uent thing for such a horse shoe .kidney to ·ba .ocated much lower thr.n enc would expect:, . even as low do:wn as: ·the .·brim ' Of . . he pelvis .or .the promonto.ry or the sacrum.· . The persistent ·foetal :lob­.lations are fairly common but are ot no clinical :s1~1ft1eanee • . Supernu.­. JiW~rf .ki.dncys, one or rnor~, h~be bC:·E~n r('~or4:.~<'. ';:°~ ' -r r.' "'".' ~- ,,~ , ... , .. . . · "· ' 
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2. Jmomalies of Position. 

Cone;eni tE~l malposi tions of the kidney e.r e more frec.uen t in 
the r.iale than in the female and usue.lly affect the left kidney. The J~ir1::1 ·r 
mo.y be as low us t he promontcr~· of tne s a crum, it may be fixed in this 
position, or aga in the kidney rnay be entirely tran spo sed to li e b e low 
its mate 6n the oppo s ite side. 

The acquired malposi tions o f the J.<:idney more fr eq_u ently affect t 110 
female vnd the righ t 1<.:idnoy . .:>uch a kidney is spoken o1' a s mQ.Yab le, if 
it ce.~ lie felt, but not pushed below the umbilicus; it is called float­
ing kidney if it has a greater ranee of mobi lity . In r c r e cases such k id­
neys may beccme fixed in their !='osi tion by :inf'lamrr1atory a dhes ions. Tor­
sion of t he vessels o r the ureter may give ri se t o cibinical symptons , to 
be fol l owed by an ~.nu.rem wi t h an increase of fl ow when the torsion is 
relieved. Th(~ l>ile c~ucts o r the duodenum may bo dre.gged out of posi­
tion, with e.pprop:c·ia.te syr.rptons. As to the cause er c a.uses of such mis, 
placecents probably al tera ti on i.n the depth of the no r mal cavity in which 
the kidney 1 ies, wi 11 serve to explain thG e;rea t e r nur:iber of cas 1:.:: G . 
It 1s possible, a 1thoue;h not proven ,the.t tight lacing may have t l·te e ffect 
of 'tegin.Yl.ing dispJ.c:.cerne;.-1t cf the l:idney . 

I I I. Circulatory Disturtances. -r· 1. Anemia of the l:id:-i.ey i s fou:ncl in severe anemias cf any li:ind wh o 
er due · to heno r r h<?.ge , pernicious anemia. , etc •. Also ·block ing of the r ena 
artery, as by rm embolis or the :.:>ressuro of a tunor c f' f'ibrold adhesion 
may bring· about som8 dG:;ree of e.nenia . This l.l:nemia. r1ay be t emporfary from 
s-pest'.lodic contract.ion of the renal artf;r;/, :'. s in certain cases of hy s-

·-teria, wl~e r t-.) for a tir:10 tll or c may b8 complete anuria.. The cuppression of' 
the urine from csthcterization or from injury to the urethra, is ~robably 
due to a reflex vaso-0onstri ct ion of t h8 r enal a.rtery. If' recent f.J.nd or 
short durntion, the kidney i.s sma.ller, rs.le, ~nd firm: if long continu ed 7 li is sur~ t o be folloed b y va rious degenerations, especially fatty. In 
either case .tlle amount of the urine is l ess end it r1P..y have a lbu1;;t::n from 
4egeneration in the glomcrule. 

2. hyperemia • .-r· 'l'hc causes of hyperemia of the kidney may bo- tabu l a t E,d :-- · 
(a.) from acut e inflammations , (b) from irritAnt poisons, as turpentine .B.nd 

·cantha rides, or toxins from infectious fevers, (c) from r emoval o f one 
kidney, (d). frequently in diabetes, either melitus or inclpitus, (e) ln 
eonditions of high art0rial pressure. The b o rder line b e t ween sim~le hyp e 
r e"lia F:.::'1.d acute infections is often ~ui te va.[~ue . The orc;an is u sually 
larce, red, cortex~r11.all, enc~ the r · .. d po in ts of the glomeru~es. are plain­
ly se0n. One rnay have small heMorrl1ages. 

0. Ccnge~tion:- Any cause operatins t o dam be.ck the blood in the 
r enal vein will, of course, give rise t o co!1.r;cstion. Prominent among s 
suct~_ . .eauses ar0 mi tra.l disease ( ei tlH:r s tenosi s or regurgi ta ti on), 
weel~ened heart f'ron myocard i al disease, s ome ~fcirrJs of peri cardi ti s ~ and 
em:r:tzysema . Of the local causes , thrombosis or compre ssion of t he vein b;r 
tumors er fibrous adhesions a:r·e to te r memb er ed . If of com1:iara ti ve ly s:O.n 
du~ation; the kidn~y is t oo large , dar~ r~d, the cap sul~ s trlp s e~sily, 
and the ste1la.tc veins are v e, ry prominent. On s ect ion the or:-:;a.n drips 
blood, the c ort ex ma y be ~o broad , but the medulla is es~eoially dark 
perhaps almost blue , espec i ally at tho bottom of the pyramids. If long 
continued, 'cyanotic induration occur s , t··~ e kidney is then somewha.t smalle i 
dark r ed , capsule adherent in places , a.n d tl:e orp;an is &JUi te hard. 'I'hc 
cut s e ction shows the medul la dar~~ r ed , with a de~idedly paler cortc:x. 
The Yeins show a s large darl: r ed lines. This condttion may pass into def 
inite ohronic interstitial nephritis, a conditon · which it closely res em­
bles. In the earlier stages the urine is usually : es s in amount, dar-
ker in .color, with a higher specific gravity, p e rhaps a little albumen, 
a few casts, and may be c f ew r 1 b,c. ·. in 

4~ . ·Ecmor:cha.o:es :--Punctate hemorrhages are f'o\,lnd ~"Ren severe hyper~ 
mi as and the so cal led he1norr:i.agi c nephritis. Lare er or mQ ssi ve hemorrha5c 
may occur i n t he kidney of the ne\11:.orn in difficult l ·abor, but they 
most often result f'rom definit. tre.umatisms, as a fall on the side, a. 
stab wound, puncture by· a rib, etc.. 'l'he blood may escape into the peri­
reni-.l tissues, giving rise to a he.matoma, or imto the urinary passages, 
causing hematuria. In the small~r hemo.rrhages ·t.he blood may escape :imto 
thu rer:..<:J. l tubule& and 'appear · in the urine or 1 t may remain in the 

.__ ---" ~ ·· · 
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intersti tL 1 tissuE:s and later be broken down and carried awcw. 

5. ;..dema:-- 'l'his results from the obstruction of the venous flow. 
The kidney is lar~e , soft, and juicy and microscopically, the lymph spa­
ces between the tubules are i::.ui te large. 

6. Thrombosis: -- It is rare a.1d ocqur9 in the la.rger renal ves­
sels. If e, vess el of much size is involved there will be e. hyperer'1ia . 
or congestion or hemorrha;e or ede?;a and finally eemee, if the nutrition 
is cut off, various dc ~~enerations ensue. · 

Lecture 3. 10/G/'OG. · 
7. i·..mbolisra:-- It is fairly frequent· in the branches of the renal 

artery. 7he emboli usually being flalres of fibrin which have fonned on 
the roup,hened he2.rt val vos or on a throma tous patches in the aorta . The 
condition is es~ecially fre~uent in vegetative or ulceratiive. endocarditis 
An infarct is the usua. l result end this infarct is most oten ane'"lic, orwhi 
It hns the usual typice.l ar'!:)e.• rE.'-nce of a white infarct, tein3 · cone shaped, 
based turned toward .the capsule, bulging outward, of e. dull yellowish 
appearance, firm and dry, with a periph eral hyrez:-.;:i.r:1ic zone·. If bacteria 
are carried in, as s ome times in end6cP.rdit:l.s: ;,~ this . infarct may brea!:( down 
into a pus eavi ty. ,If ther~ are numb e r.~ .of' these healed infarcts, so as 
to pucker the Y.idney much, ~ie spea1• o'f ' ii' ~~Sii an err..bolic, contracted kidney 
IV. /:trophy of the Y· idney. ·: 1'. · 

Aside from the congenita l hypopla~le previously mentioned, the . 
usual cause of a trophy of · the kidney is ar.terio-sclero sis, .. ~specially · 
that accornprmying old age. 'I1his senile atrophy, ~.s it is called, close l y 
re;:;ernbles chronic intersti.tie.1 nephrit is and will be rr\entionecl a ga.in in · 
th& discussion of that condition. 
V. Lypertropliy. 

· 'l'hi s is usually, com:pense tory, one l!idney eililar?-ing t o t ake on. t he 
function of . its m.ate, this 'function ha.ving l.:een destroyed· by diseD. se or 
l c:i.ci; ing tl1rough c::mn;eni t,'.ol absence, hypoplasia, or surg ical ·rerrio val. 
In nny case, the younger ·the patient the better able is the l' id:-iey to h~,r ­
pertrophy t o such a d G3ree as to perform. the fUnction of both. I n such 
rea.l or true hypertrophy both cortex e.nCl medulla are enlarged. If the 
bypertrophy has occured during the growth of the individual t here is a 
numerical increase in ·the elements: le.ter the increase in size is due to 
e.n increase in size of. the s lomeruli a.nd other parts of the urinary tu-
bule, these. sometimes b.ei~g even twice e.s large as norma 1. · 

Pseudo or false Eypertrophy;-- This I!lay occur iB such condition s 
as diabet~s mellitus or incipitus, sometimes in beer drin~ers, but here 
the increase in. size is. due rather to definite pe.thological lesions. 
Sometimes a localized hypertrophy takes place in the kidney which ha.s b een 
diseased in some way, esp~cially in chronic interstitial nephritis. 
VI. Infiltrations. 

1. Fatty:-- A reel infiltration or invasion of fat into the renal 
tis su e is rare , and i ndeed some cla im that it never t ekes place, however, 
in some conditions e.s in beer drin1~e r' s !l.:idne~r or in chronic inters ti ti a l 
nephritis, s ometimes in general obesity, there is a Ma rked excess of 
pell;lipelvic fat. This is of i ts self unimportant but it must be ta.Y:en into 
consideration when judt;ing U~e a.noun t of real renal tissue . 

2. Calcareous:-- l'his deposit of lir:te salts is found first, in 
the 1'. idneys of old people ·and others . suffering from e destruction and 
absor~tion of bone, a form of so· called metastatic calcification • . Second, 
in the necrotic epithelial cells i'l'.l cert.: in poisons as, bisrnu . .th, phos­
phorus, . e.nd LsCl'?; third, in certain chr<;mic interstitial nis'chiefs. 
In the latter case the lime salts a:r.e d~posi ted in the dense fibrous 
areas , also,' about or within the fitros'ed glomerules ~ In any case th e 
depo s its ·na.y 'Le t oo small t o. :te seen with t he naked eye ot they may a l)pear 
e.s fine whi t e e r grayish white lines, usually in the cortex, tut in 

·certain re.re is casHs the apices of the p :.' r.s.nids may be crusted over wi th 
e depo s it of calcium salts. T1'1ey can be reco;~nized microscopically· by 
t he doep b lus s t a i.n v:ith herr,a toxylon and their irregular outline, also, 
if t~ey be C\:rrtpose(f of',~ c a l c ium ca.rbona t e , as an acid causes them to give 
of C02 Thei r cheif importance probably lies in the fact that they May 
f lne tl1eir way i nto the urinary tubules or pelvis to 'b e the nucleus of 
eN rena.l calculus. . .,, 

3 . Uratic:-- ~uch de~osits of urates are usually sodium or potas-
siur..1 r:al·~G and they ocour in gout and the socalled uric acid diatheses. 
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th6se deposits show as yellowish white lines, usually in the cortex, at 
time~ in the pyramids. These amy collect in large enough masses to form 
little concretions in the kidney substance. The so-called uric acid i nfarct · 
are an almost constant feature in the kidneys of the new born and of infant. 
They may last up to the age of two maonths, but most freq_uently dispppear 
before this. 'rhey show up as glistening golden, or yellowish red lines 
converging toward the apex of the pyramid. The urine is turbid and glist­
ening. Microscopically, these urates and ~ric acid a~e te ee s een to be 
1eposited in the collecting tubules. ·The cause of this deposition is not 
lmown. At one time it was thought that f' they occur only in the kidney 3 
of those infants who have bre~tthed and thus it was believed sn evidence 
::i f the fact that the child was born alive , taken on thus a medico·-lega.l 
~~nterest, however ~ they have been found in the kidneys of still born in-
2ants and thus their medico-legal importance is not so groat. If they de 

not disappearprobably their presence may cau se an irritation or possibly 
a blocking up of the tubules. 

4. Gyycogenic :__ This occurs particularly in diabetes melli tus, 
:f'or some reason involving especially the epithelia of Henle's loop. The 
.Jells are too large and are filled with a somewaht gli stening 7 homogeneous 
:naterial, the aeposits of which do not t end to run together: nor to destroy 
the nucleus. The nucleus is frequently too large and vesicular. In ordi­
nary preparations the g~ycogen is dissolved out~ l~a~ing the ~ytoplasm 
vaculoated. The best stain is a frozen section of unfixed, (fresh) tissue, 
":Jy Lugol 's solution in thick gum arabic, which gives a brownish red color. 
VII. Degenerations. 

1. Cloudy Swe1·1ing or Parenchymatous JJegeneration:_ 'Ihis is one 
J f the most common affections of the kidney since it accompanies practi­
:::ally all of the inflammations but it may be met apart from tne inflam­
:-:ations, although the· line of demarcation is by no means sharp. The causes 

'1.re to be found in toxins or othe r p::-isons. The toxins ~are especially 
~hose of infectious fevers, as diphtheria, scarlet fever; cholera , yel­
".ow fever, typhoid fever, et~. Certain 0heini~al poisons may cause it as, 
i.rsenic, P. hgC12; and the mineral acids . 

Grossly, the kidney is somewhat emlargedj the capsule is tense, and 
:n section the cut surfaces bulge, forming eonvex surfaces which can no 
-.onger be approximated. The cortex is too wide and of a grayish turbid 
~.ppearance, as though it had been scalded. T'1e cortical marl{ings are some 
,,.hat obscured. . 

Minutely, the change is seen to a£feet first and principally, the 
:pi thelia of the convolute.d tubules al though those <:)f othe11 parts may also 
:;·e involved. These cells ar.e swollen, not inf'reql:l.en tly occluding the lumen: 
~he cytoplasm is very granular, and the nucleus may ne . obscured, the outer 
-,dges of the =cells may be frayed j the cells even deSQUamma ting. The nu­
.lei are somewhat too large and too pale or as suggested before: absent 1 

·-.his la.st feature is not . so marked in cloudy swelling as in. fatty degener­
.'.tion. Unless the nucleus is completely destroyed 7 complete ·recovery of 
':he cell ls possible. This condition not infrecuently passes into fatty 
iegeneration or is ~ssociated with it . -

2. Fatty Degeneration:-~ Gf All the causes given for cloudy 
.-;welling may operate to give rise to fatty degeneration~ except that h~re 
:::.hey a.re probably more severe. IJo not forget the inhalation of CEC13 as 
~ possible cause 1 also ether, but not to such a marked extent. This ex­
'Jlains the albuminuria sometimes met -afte anaesthesia. , 
- The appearance of tne kidney vari es. with th ~ degree of fatty change; 
i t is too large 1 capsule tense, the cut surface is bulged; the knife has a 
~reasy feel, and scraping the · surface Wlilth the knife may bring away little · 
:at globules, the cortex is too wide, the color varies · from. a grayish yel­
l ow to a deep yellow (butter yellow), the cortical striations al re lost 
~nd in severe cases the ~ortex gives a distinguished from the medulla 
:;11th diffi0·u..i.y,y. :lhe tissue becomes quite friatie. 

Microscopically:-- Here again we find the convoluted tubules first 
.nd chiefly aff'evted. In side· .the cytoplasm of the swollen cell are nu­

.ilerous globule.$ of fat not ·tending to. fUse and best shown by stain :i:ng with 
·)SJDic acid. The n'..lcleus dis.appears, much fraying and desquammation is 
~ een, SO that the lumen may be filled· Up With a fatty detritiS Which 
30metimes fu.ses into a fa tyy cast. The individual cells, :rattily degen­
~rated, cannot ·recove1•., · and if replac~d at all this must be. done with new 
3p1thel1a. .In many ca~es. it is practically imp·ossible ·to distinguish 

.. ) ,.8SlY bet-ween cloudy swel·ling and fat~y degeneration, or even microscop:­
·'-Wl!p nn-t:.~. the differential stain·:of osm1c acid is used. 
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All gradations up to definite inflammations are to be found. Indeed the 
best example of fatty degegeration of the kidney is found in chronic 
nephritis. Excesses of bllod, either arterial or venous, will serve to 
obscure the pidture and confuse one in the disgnosis. 

3. Amyloid Degeneration of the Kidney:-- 1bis accompany similar 
changes in other organs as in the liver an.d spleen in cases of chronic 
long standing suppuration, particularry tuberculosis of the bones, or of 
the lungs and sometimes in syphilis. Certain degenerations of it are not 
unusual in emp~~$ema, bronchiectasis, pyonephrosis, etc. Eere again we 
meet with all stages, however, a typical amyloid kidney is very much enla. 
ged, is quite pale, firm~ indented from the pressuee. On section, if 
the degenertain is very marked, the surface has a. semitranslucent, pale, 
grayish, somewhat bacon appearance. 

Microscopically, one finds that the earlfest changes has taken 
place in the arterioles of the glomeruli tufts, at first converting these 
vessels into a clear homogeneous material taking the mahogany stain with 
iodine, or the rose oolor with gentian virolet. Later the glomerulus is 
converted into a solid lobulated mass. Patches now begin to appear in 
other vessels, then in the walls of the tubules; degenertions of the epi­
thelia are to be expected a~d in many of the tubules homogeneous wa~y 
like casts show. Sometimes much milder degrees occur, as inchrontc inter 
sti tial change, and these will be fotii"'l.d <hnly upon special sea.rob or by 
accident. In a typical amyloid l<idney the urinary changes are somewhat 
constant. There is much albumen, probably from • 6 to • 8%, decreased amou:· 
of urine, high specH,.,ic gravity, dee;rea.se in the daily urea and various 
urinary casts , some of the waxy ones taking the mahogany colG.)r with iodil 
these are the amyloid casts. hhere the a.my lo id change accompanies cases 
of chronic intersti7,iaJ. nep.hritis the urinary changes will be some what 
different. l1ith.a chronic,parenchymatous nephritis we find a marked in­
crease in the .amount of albumen with a d8minished amount of urine and 
probably. also a .d·ecreased specific gravity. If there be marked inters ti· 
tial change in connection one will find an increased amount of urine with 
a low specific gravity but much albumen. 

Lecture 4. 10/12/ 108. 
VII.I. Inflammations. . 

2. Acute Nephritis:-- H~ere we pla ce all the inflammations of the 
kidney which are essentially acute in their process, leaving all those 
which rf)presen t an acute flaming up, re.c.:rudescence, or exacerbation of 
a chronic process. ·,,e attempt, .:~lso, to exclude .those not ·aiways satisf~ 
the simple degenerations es cloudy swelling, fatty and amyloid degenerati c 

la • .Acute Parenchymatous nephritis:-- Ey this we mean an 
acute inflammation aff'ed.tir1g chief'iy and e~sentially the epill}helial 
elements. Synori ... YJ.0:.?.i..-- Acute tubular nephritis, desqua.nunative nephritis, 
degenerative nephritis, catarhhal or croupous nephritis, a.nd acP.te Bright ·. 
disease. 

Ltiology:--· Prominent in the cause of this disease are· the infect: 
dieases, poisons, anemia, ji:n;ndice, and pregnancy. This is the most typicr 
form of the kidney of preg:aancy. The toxins of the infections are prob­
able the most potent causes. The resulting infection may be slight or 
severe. In many caseses i:t will be ·practically impossible to grossly 
dif'ferentiate this from cloudy swalling or even fatty degener ation • 

. Gross Appearance:-·- The kidney is usuall y larger;; paler, capsule 
tense and thin, and str::i.pping easily. The organ cuts easily~ the cut ·. su: 
face from pale to gray or grayish yellow in color) bulging or becominz 
convex from the release of tension, usually juicy~ surface turbid, almest 
as though as scalded. '.I'he cortex is somewhat -widened, marked with red 
striae, the glomerules perhaps seen as small r ed dots, the tissue is too 
friable and the pyramids darker the.;n the cort.ex : · · 

Microsoopi cally: --- Al though. there may be sorrie granular albumous 
deposit v.1.' exudate within the ce.psu"le of -Bowman, many of the glomer'llles m 
be unchamged~ except perhaps for excess of blood. The ·chief change then 
is in the epi thelia of the convoluted. tubule· s. These are large, swollen 
qlllite granular, often dropsical, perhaps fatty, fused, and the free edges 
are frayed. The nuclei are too few in nUi~ber, with an occasional. mytotic 
figure, (evidence of repair). The lumina are closed by the swelling of 
the cells or by granular debris. There is an occasional tube cast. 
The arterioles and capillaries mo.y be .filled with blood, but this is not 
constant. There is occasiona~ly a number of leucocytes in the interstiti< 
tissue, but this is by no means marked. 
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Effects:-- .The changes in the urine naturally vary with the sever­

ity. The s.:nount for 24 hrs is less, perhaps only 8/':: as much; Specific 

gravity is high, from 1020-102!); albur:ien present in distince amounts; in 

the sediment one finds some renal casts, usually braod hyaline, and the 

pale granular; some of these may have renal cells adherent: also there TT1ay 

be sone free renal cells. 
2a.. Acute Interstiti~l Ne!lhritis:-- Eere we include those aout· 

cases where the interstitial tissue is primarily and chiefly involved. 

lb. Simple Acute:-- Definition. This is an acute in­

fla.rnma ti on of the kidney, involving both pa·renchyma and stroma 11i thou t 

suppuration. s11;0~..JY!1.·;3:_ Called also· &cute diffuse nephritis, acute glo­

merulo-nephritis, acute interstiti~l non-suppurative nephritis. 
Ltiology:-- This is the most fre(},uent form of acute nephritis and 

muy arise under ~anl: conditions, o.:s in the acute infectious diseases, es­

pecially scarlet fever, diphtheria, ulcerative cndocarditis, sm~ll pox, 

yellow fever, cholera, typhoid, erysipelas, pneumonia, 1:i.easles, r-.1:.d e .. cu te 

articulc:.r rheuTTlatism. Eere the iri ta.nt action is from the toxins of the , 

disua se and the e::cretion of the bactorie themselves. The blood supply 

to the tubules for the most part passes first throu~h the glcrnerulus, ~here 

there is abstracted from the blood water end inorganic solts. TI1is con­

centretes the toxins in the blood so that their action upon the tubular 

epithelia, while this epithelia in attempting to sepatate the urea and 

uric acid, is more severe. Also any of the toxins which have passed into 

the glo~orula space pnss on elong the tubule coraing thus in contact first 

with the epi theli~ of the convoluted tubule, v1here a certain a.mount of it 

may bo t: bsorbed and ei ve rise to trouble. Ce rte.in poi sons seem to h<;.ve 

a seLecti ve action, as · so:r.ie Elffc.pt mostly the epi thelia of the glomerules., 

giving rise to glomerulo-nephritis; while other toxins affect chiefly the 

epithelia of the convoluteq. tubules. Among the poisons which are important 

in causin;; this form of nephritis e.re =~gC12, phenol, turpentine, ca.n­

tharideue, f.s, ether, ChC13, etc •• Jmy substances producing methemaglobin 

aemia, as the chlorates, are important also . Simple exposure t.o 9old, · 

clinically he.s been knovm to produce this form of nephritis but how, we do 

not know. 
· Gross Appearance:-- This varies with the ·duration and intensity, 

also wi tJ-. the amount of blood conte.ined. The kidneys are usually emlareea. 

frequently much so, white,to grayish white in color or sra.yish red, or 

perhaps even deep red dependin.g upon the amou~-it of blood, or it may be 

mottled gray and r d. The sapsule is tense, thin, and strips ea.sily but 

usually it carries ·way little to.gs of renel tissue. The stellDte veins t.ir··f:· 

prominent, but the surface is smooth except where torn. The orsan cuts 

easily and the surface bul.::;es, beconing convex. The cortex is too wide, 

dull gra.yi.sh pink or grayish yellow; its. striations indistinct, e.nd the 

glomerules show as r~d dots. '1
1he zone of arched vessels between the pyra­

mids end cortex is r [ cl. The pyramids a.re usually much too dark, the ti s su€ 

quite friable, and, if more advanced, area.s of distinct yellow fatty change 

are found in the eortex. · · 
•'IIicroscopically: -- The change affects the glomerules, tubules, and 

the stroma. . 
Glomerules:--The change may be slight or very marked, (glomer­

ulo-nephri tis). 'I'he endothelia of the glomerula tufts may be so prolif­

erated as to fill the capillaries with large cells, which fUse into a mass 

becoming fatty. Then again, the epithelia ::iay proliferate and desquammate 

to lie free in t 11e space to3ether with e. few leucocytes or r, b, c. In 

very severe. cases this exuds.te into the space may be · fibrinous of4 hemor­

rhagic. The 1'Ub1-.:le s·: -- The changes here a.re chiefly de genera ti "\le, a.s c 

cloudy swelling, fatty degeneration, dropsy, ·and necrosis. In the necrosi s 

the karyolisis and kariorexis s,re more coi!lmon. Granular debris, tube csst 

des(!Urunmated cells, hyalinc material, and r,b,c, arc al.so found in the tu­

bules. th (.. collecting tubules nay show extensive desq_ua.mmation. 

Interstitial changes:- These vary in degree and are most marked in 

scarlet fever and diphtheria. The stroma is edematous and loose, so that th 

glomerules and tubules seem to be wide apart. }~e infiltration of the leuc 

cytes · seeLlo to be a constant feature, most frewuently conf'int:d to the corte 

c:;.ne1 most prominent about the glomerulus and the vessels. ·.~.hile the leucos 

are um1ally small leucocos, the polys may appear in considerable numbers. 

Occasionally one may see a distinct prolifera.tion of the fi1!Jrous ti s sue, 

but in these acute cases this is not usually marked. Plasma ceells may be 

aeen in numbers. In ell of these case~ the vessels are fUll of blood, at 
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times the glome1~la tuft being stuffed tight. some interstitial :;emorrhage. 

are not unusual~ Indeed these may be numerous and so prominent feature as 

to '"'~'\: e t~1e kidney distinc tly r(:jd. \1h en examined microscopically this 

may have fused into blood hyalin. r1hen the h emorrhages are prominent 

or intense we speak of the condition as an acute hemorrhagic nephritis. 

Effects:-- The amount of urine is .distinctly decreased, at times 

rnuch less than half; ha.s a high specific gravity, perhaps 10 25 ; there is 

o:uch albumen, a distinct number of tube casts, hyaline, pale granular, 

some :cepithelial casts, free r enal cells, frequently some r,b,c,, and t he 

tatal urea distinctly decreased, u sually the percentage also but not 

neclilssa.rily. 
Lecture 5 10/16/'08. 
2b. Acute Interstitial suppurative nephritis • . 

This is practically always secondary in origin, though it J.s t rue 

some cases seem to be primary. The kidne~r appearing to be the sigLt of 

lower~d resistance toward organisms circula ting in the blood, however, 

even h0re it is probable that some loco.lized area has been overloo}:<ed. 

Leaving out the very rare cas.es where a penetrating wound has eaused the 

suppuration of a kidney there are two general gr oups of infection: - (@) 

through t he blood, c ausing the hemn.togenic form; {b) through the urine, 

causing the urogen1c form. 
(a) Eematogenic form:-- here the infection , as the name si iznifies, 

has been brought bJ the blood and the condition has been found in pyemia, 

ulcera tive end:Lcarditis, osto-myelitis, pu:r;-ulent thrombi of veins and 

arteries, and some times with localized abscesse.s. 'l'he bacteria usual ly 

r esponsible ar·e the pus organisms·, the pneumococcus, B typhosi s, e.nd. in 

certain other r are cases the actinomycosis. 
Ciross Appearance:-- Both kidneys are usual y affected, e.re large, 

soft and underneath the capsule are to ve seen yellowish white areas of 

various sizes. These are surrounded by hemorrhagic zones or distince hem 

orrhages. On ssction the cortical markings are lost, cortex increased in 

Ridth, and both it · and the medulla show the yellow areas of suppuration. 

1hese abscesses vary from minute up to tam.ix 1 1/2 ems, rarely larger. 

tUcroscopically: -- The abscess areas are made up 1 of great numbers 

of polys which have filled the interstitial tissues and broken into t he 

lumina of the tubules. ·sometimes the remnants of e. destroyed glomerulus 

marlrns the center of an area. Groups of bacteria may be . made out by prop€. 

staining. 'fhe kidney tissue in the area g~¥ee is ~o·r course, · destroyed , 

and the epithelia. or the other parts show various degenerations. The ves­

sels are fUll of blood and hemorrhages in and about the · abscess areas 

are rrequent. · , 

l l.t).. • • (b). Urogenic suppurative nephritis:-- Suppuration of any part of 

the lower urinary tract may ex tent up to and involve the kidney. The 

principle causes, therefore, are pyelitis, ureteritis, and cystitis, the 

latter by far the most frequent starting point. Usually only one kidney 

is affected, particularly if the irritant mischief has been a pyelitis, 

as ~rom a stone, but when the intlanunation is ascending from the bladder 

it may be bilateral, although not necessarily so. The kidney mischief 

begins in the apices of the pyramids snd extends along the straight col­

lecting tuThule until it reaches the cortex, which in this form is l ess 

affected the:n the ·medulla. The kidney becomes enlarged, red, hyperemic 

and soft. The abscessee may be small but they usuallu coalesee and form 

larger collections, when we have the typical surgical kidney. At first 

the pus shows as yellow ra9iating lines in the pyramids, then the apices 

are des troyed and finally in ext reme cases almost the whole of the kidney 

may be destraued, converting it into one large pus sac = pyo-nephrosis. 

The.se pus cavities may rupture into any of the adka.cent structures. A 

general infection possibly with pyemia may arise. The B Coli is the most 

usual organism isolated in these cases and the protius vulgaris the ne xt 

most frequ0nt. 'l'he B Coli is said to occur when the urine is acid and the 

protius vuigaris with ammonical decomposition~ 
filled wi th 
is greater 
the }{idney 
process is slc 

Microscopically:-- The collecting tubules early are 

leucos, cellular debris and bacteria. ~hen the deBtruction 

there is much necrosis about the pus collection.The rest of 

shows more or less severe acute inflammation, but where the 

in develouing a good fibrous capsule may wall off the pus. 

Effects:-- In the pyemic, (hematogenic) form the urine will show 

only the changes indicat~d before with acute nephritis. rut with the uro­

genic form we have the urine so loaded with pus cells as to sometimes 

make it look like pua. 
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In these cases the pus cells will probably 

renal casts.' Some times in the sediment one 

thelia . ( 5a.iled cells), whicf proba'l.Jly come 

of the kidney. 

obscure any renal cells or 
may make out transitional epi­
f'rom the ureter or the pelvis 

3. ,Ohronic Neph1"i tis:--. The principle characteristics of chronic 

nephritis a:re the proc1uct5.ve inflammations in the intertubular or inter­

sti tiu l aon nec: ti vc t t s sues. Alon g with this ln all forms there are change . 

in the ep:l.thsJ.:La ~ At t i me s th:lls l a tte r is so marked tha t we speal<: of it 

as a chr.:.;·(1i.c ~· a ::.~cr:chymatou s nephri t i s . 
1 .s . .. m1.:::oni c Par enchyma t ous Heph-:- i tis:-- Here we place all 

the f o:r·r:is cl' ch:-cq.ic ·nep:1rl t i s in which the epi thelial involvement seems 

to be t~i o p:i:-orr:inent che.:r1g0. ·;.e r ecogni ze twc forms on e wi t.h out induration 

or contx·3,ot~_cn; · '.:;he large wh i te k idney : the o t h e r with induration or con­

trac tion , em.-,,11 v:'.1 1 -:~e k idney . floar in :::i ind tha t all form s o f chronic par­

encty .rnatuus :u.ep~u· :. t is are al s o call ed d i ffuse n ephritis an d from s:tamit 

~ia:km:i:z: ce::.' t F~5.:n S t 8.:.'i d j)O~nts. the lat ter i s a b e '.:;te :r nam e 0 

. ~-:-.i o J oFs" ~ --.- 1:e sha_ll. d~ scus s the etj_o lo~y of ;::.11 the forms oc 

chron 1 c p <3.l'-?Y:cny .L e, t. c,us n epnr i t1. s t oget he:::-. As t ne sma ll white kidney is 

probnbly er..:~. ~,. a:! ;::,j_v3.r~ced s tage of th s larc;e o;i.2) , beh1g rr1or e f C::ibrosed and 

secondar:.J.y c>:mt~'.'act r-: :l.-; -.Tnis af:::"'ec ti.on 1nay :::"'ollow t h e a cu t e difruse ne­

phri t:l. sdn e ~~.o sc;~.r-:a. t :'over , ma.la~iu; e :ry sipeJ.as ; exposu-re t o co l d , etc •• 

Eowev e ::.." :· mo .:; i ~ of tl1en 'O.<'lg:tn i n sid1.1ous: y and s oern t o b e crJr·on5. c from the 

ver:v s -C.a~(' ~-.. It i s c ·~1.i te possibl e that. t he cor. "':. i -:r•.:.ed e lir,1lna. -C.ion of small 

nwm,..,;"'''"" ()-"' "" ·· - ' · 0 .,.., -i a· -.r.> r·o·n t~m.., -:..o ~- ::i.· ·,1e '"O .._ 01·11 y i·n -'he ~ "tl+~ ~-,..., e "•t1"on 
.JV .J . •• --: _ .t J_,ci -..; ;,,,V..1 . ..J.. : . - · • L .J. :.. ;j _ ... , ".J ! t j . .. ..L. ii ..- V c.. lJ 'JO ...:..J. - J. v 

but at o·~he ::'.' ·~:;.mes may be i n:po :"t::1::! t . T'ne.-~ i s to s e.y it i s not u-i:~.rea s ::mabl 

to suppo Gc t li;:t t :-;m.?:i l. l rn.::_:n.De:;:·s o1' be, c:.er:1- ~1. ent e r t ho. blood :f' :com time to 

time th~:·ot1.g~;. uJ. cer~> of tl-10 ::nei:). t,h, !.~~) 0'). t. the ~.-. esth~ tonsi: s ,. pria:i:-'ynx, al­

iment ,,,~:.r.-y i::~.: ... ~o s a!. and r.:ucoE" .!'.1.' of' the &.;e:-.:=.:.·~::· ··n::-- j_:;. ~.::xy ·G :::·a~ t. 'l'he s0 must be · 

got t ea ::.:id ( '!:.' S 1 .1:i~ i-jhOW <:m.d oVC:lll if' C.es cr~yeG. b y t.:10 l eUCo c ytes or <tther pro 

te(,•· 4-· .- .c.,.;-, ,. · - , .n -:..1-1'., 1.., ,.,,, , , ·~"- ,:, r"'..,u~ -~ .:r r:· ...... ~o -' 11 c t5'1 .:,.,. not neu.J..r a1 1·~ed 

J \ 1 ~ .,, .. . J. :_; ,. 1,,;\:;~-, .... , ... \ . .' \.J \. .. " ... '~;.i .J ... :. :.. Q .. .) J. ... \l .J.. 15 l_.l..L to)... ;..II "-' ' .J.._ l,, • ..L ~ , 

frequ enU.y t o:;-: j_c Tin~. i:> t b:; ' c l i!!li:nated. Upcn -~:~1e· · 1~tdney falls much of this 

work and .. t::.1is ms.y b e a po·t ent, c ause of' our chronic in:tla::;.ma :.ion. Then in 

addi ·i~io;:1 t o t h.a ;;:~)0v e t he eJ.:~.mir.i ation of meta:)o~ic poisons produced in the 

intesu.~-.. :::~ l t!-.~'.,1 t B.n(! e J.f;ewhei·e is throvrn upon ~he kidney. .T:!:lis I:lua;y haV' 

an i m:p0rt r..H1t ·be~r·::.ng .;r~EJ.i~.G. Chronic pe.Tenchymatous neph~.i tis ocm1rr iSBg in 

men especially between ages of'. 20 and 40, but i:t may be found in women anL 

children. :. : .,. . . 

lb. ct1r-onic Parene;h~1rf..a·'.:.ous :nephr itis without in.duration. 

large white 1{idney:-- The org::~m is increased in size; s ometiraos t wice the 

no rmal, th~ Ct') l o :t< is wl1i ti sh yell ow, yell ow or r ed, d ependin g upon tho · 

e.mount <Jf h l ool! :pre s on t a.rid the degree of f a tty change. The organ is 

fJ.a0to. ) e.:i.most doughy. The capm.1i. e is tens e, as a · rule sl:1.ght J.y t oo thi t 

and· :tor t'.-~~ mo s:( pa1"t it s t rips ea.s~.ly -0~.'!.t "::.eRrs out .. li·ttle plugs of · 

ren .,_, ., t1•''S'' 0 1'he .., 7 ~ni npc.d .,.,, • .., .~,.. .... O ;s c•noo·c··-1 C" ' "~~ .,..t -Po -... i..t- o ,,_ ,, • . ,, p1!=1CeS 
c . J.. ... .• 0 -~--4 ... .,4 .~1. ....,...,.J.-i··- ...;, t:J\... . ,iJ.c.;, , , ~.._....,; ~· .. ~ l !J · v,.,_, C;~i_.,i. J. .&.. v.i.l- 1,- 1.L.L - c....· .. 

P'l111 £l ~ ... , ., ... ;;-."li"""8 ~$ l'e'· v-"'1"'0'·~ 0.,.,. "°•~1.:\ , .... 1 1 "'~1 ..;. -.,.r .:a "'"'- ··- ·· -.,-=1 -·e ... l: ' ·t!'::\ Y- / 1 y e-, ·:Q 't!r r"''he 

J.j "" Q:. ,··:~ . ..; ~- ~.(. , ,,l:::_\. J • . ••:; .. ... .. '-.. :. ·-' i l 'J .!." .. .!. .'":-' ·~ ~ :::; .'· .. ~~· . .-: •• :i... . --.. .>. . ... .1 

ste 1 .1 . 2.~ ·i:.e ve :;.~1 s &.;.•e p:;;om:.n .e.n t . The o::·g~:.n cu\:.s Ji'1.: t,h ;:ome. 2n c r oo.s ed re-

si s"" a- ·,.., r.'l .... -. + ~~ c·11 :--.·1) n n ~ r1"';t, .. ~·h 'tt·~ .o ,_·o-·+ ex ; - rn ... : -... ,.,,. ._ c1 1 ~r i ... , "'~r.ea ~ C\,- ·~ li '1"i d th 
'- \ ,.< ... h._.;:..J ,.,.,.,,· • .-. , .. (~'·· l ., ,, .-· . ., " . 1-v '·' .;. u ... ,.~-, 1 1 . c.,.1..r-_,, ~- »' l; \1 - .,,, ... ~· • Y 

perhB.pn t v6.Qe i .. t '·ie n.0 :::·::11::;.lp has a y0l J.cw o~.· mc t,tjJ;cl <·;c 7.or~ Itrn rn.sd.11ll ary 

rays h~.·:e <:i. gr,3.y t:-·m:.s :J.uc ~.m t c ol o1· ,-, . .:-in t.r« .. iS"c,i r:g w:\. tb t h e s·o l1:)\i! o:i' the r ·es 

of t h s r.10 L· ·tr:~ :{ ... / \s a r .. 1~.~:::· t .he p~~:?~~112.<..=. s a.1,.e trit.:: ~}11 c1n:cl<B'i"' t,11.::.n ·th0 co:..~t.cx , 

l +'·l ~t .. , .. : ~ .. \ • ..,. """' O- le .. _ .... ,., o- .i..~ey · oo Dl~ -r- 1'""\~ .·· or·1e ·u) c:.J.·. ~ ;·o -'ZF' r,-,.,_.10 Q 't 1..i.. c·- ·,, .. . ..,,.. .... ') 8 11"$ -

a .,r lJ1.\:_!.: . •• 1 .:> !l .·.: i.000 !JU • 'lj. .c:;,:; VVv , \ ..., -,_,__!. . • 'f1> · -'.·. '-'• '-' •• t:,.;. _. C\lj "l a. 

O i ..,v i" ~"' ; "'~""""" "~s L-'i-•r-:> ·k-·r1-f'e .__. .,,,d., .. ,. + ... ,,.. .;; • ., ~ 1. :" ,- ;;» -,-: l' r '~-:" 1·~e c-.-.1, ~nAd o.Pf 
-.!.. v • .,, .• :·; ... -. , 5 .i. \ :J :.""""JO ... ., !, .... ,,.., .1. ~ f;" • .L .a. -· ·"- 1.1 .., .!. rJ '\,; -~-~.\, . "") :U tJ. 'v {) · ··:...;..- a..c. t,,,,i , ' :1 v_C~J.. ..,,,, .L • 

".0 f\. 'il• ) .--~ ..... .,,,.,).,... .: ,., ., i·i ,, . 1'he c·ri - .... cr;:, s "'l .. e f' t·---~~ 4-o;.l ,_ ·.,,.. n lo1;1 ny · i 1us tub11l 
o:,/J.1t.'~ •1

· ..... ;. '-' ' ·• I " ~:1 3 .. · 1 l2,. ....,_._ v . - -,.... • .. ti! ~~v C, \:: , ~~~·J·. l .J;
0
J. !,.,l . ,·1 t·~ . .. . '.J-·L... • > 

and the i~1te:2oti u .al t izsue~ 1'he p:::·i no::i.f:)J..a f:.:\ :.nge i s :f\_, ·~ty de generation 

and when t.l·.:: s i3 ~c0ornps.nied by re~.ativ.eJ.y smaJ.l an~u!1t of b lood we get 

the yellow 0010~ . 
GJ.o::.J01 .. Tt ~. 2. ~hlln30 ~ - - 'l'hese 1~~:~e \~onst:-:~~·~7.~,. :;? ?.'e$0nt and. &..re both pre 

lifera ti ·:e and cleger~e 1~.1 t.i Y~ . '.!.'.:1e c:.-03:=-;1·.s~·n. U.c-i;. iiii';.J. 1,')3 b o t h :tatty and h~•ali 

affect:'1 '0. t he ~):;_:.)i:.h:?. l i c. ~;r..d, also t :10 c:mdo.the ~ . .}.a . T:·i .. is ws,y l e:=.d t o e.1-

most C(),..., ..... ... J ~ ....... a.'l eeo .i- .,..., ; ,, :-~ ) ""l o .;:\ ' ·h e0

' g"' on1 ""~ . ..,;, ,.., . 1•t +'·· o Q<> l fie "-':ri:::. t •10re ma·J 
.J l - lJ.• .. 1.,; u~ o '-": .. --·j v .: .. '-. .!. .:. Vl J... .di-., : . ..... ..... ... Q..., r .. ..1 i 1 ...... . .. <;.'.u. .1..1J.. .. h ~ • .1. • .._.. - 1 ti 

occur a p:~o l i fel"'&.tl on of the ep j. t h . .=:: lia with t~·wir cl e1.~q_1~ .. s:.T1m~.D:t. ton s o that 

the ca.psular spe.11 '3 me.~r seel11 to be f'i lled wi th ce:t 1 s ~ ~omet.imos s.r!'anged 

in a s ernilunar s:1~pe abon t the t ufts" Along wi th t hese epi theI :!.a ax·e leu 

cytes, granular ma tarial, and probably r, b ,c,. In s o;ne o:!"' the g lomerules 

there occurs an adhesive glomerulitis, so t h at the glorner u le may be com­

pletely fibrosed. 
Tubular Changes:-- Tlbe~e most prominent change h.ere is the ~atty 

degeneration in the el;ithelia of' the convoluted tubules . · 
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In advanced cases the epithelia of the straight tubules may be involved. 
The cells amy be l a rge but more frequently are e roded, the lumina may be 
idilated, filled with grnnule.r material, fatty anf hyaline deposit s and 
tube casts. Where this dilitation of the tubules is very ,arked the epi­
thelia may be flattened. If Lemorrha~es acCO!\p~mies the process the r, b, c , 
may a;>pear in the tubule, altered blood pigment shows in the €':'.:'.:- P1elia 
and s.lso in the stroma. 

Inters ti ti al changes: -- T'nere is an eclema a.nd round cell infil tra­
tion of the stroma, some newly formed fibrous t:i.6sue appears as the result 
of· celiular prolie.ration about t he g lomerules and tufts. Foe some ree :::;on 
the newly forrned tissue :cemains loose. Fat dr9plets and pigment g r anul es 
may be demonstrated in the stroma . At tines even in the large whote kidne:: 
the fibrous changes 1~1ay be much more mt:tr!:ed e.r:.d th .:: · e;J c" 1erulus begins t o be 
obli teratecl by t he f:Lbrous changes. I'owever, t hey D.1.io ve description is · 
tha t of a typical large white kidney and every gradation betwe;en this e.nd 
t he next fonn is to met. 

2c. Chronic Parenchyrnatous Nephritis with Indurc:·.tion: --
I t is also called small Hhi t o Jr.iclncy, secondarily contracted l·idney and 
secondary.chronic interstitial mephritis. In t hese cases, in all prob­
ability, the lcrge white kidney has preceedcd and this one merely result s 
where the fibrous proliferation has been more ma.rlrnd and it has now contrac 
Eov;ever, nui:1bers of cases with the large whit ~' kidney do not live long 
enough for t his contraction to oocur. 

Gross Appearance:-- Typice.lly, t he 0rga.n is less than normal in 
i sze, is white or yellowish r."hi te, perhaps mo ttled red and yeelow. The 
capsule is distinctly thiclrnned s.nd when stripped away tears up distinct 
plugs of r enal ti ssu.e, le8.vinc; a roughened finely granular surface and 
subcapsular renal cysts are frequently seen. Thl-3 orge.n cuts wiht incree.sec 
resistance, the cut surface is mottled whitish yellow a.nd red. It is dis­
tinctly too tough . 1h0 cortex varys in width, in places b e ing normal in 
width or ev8n too wide and in others much too narrovv. 

Microscopically:-- There is a distinct increase in the amount of 
interst itial tissue, this being of the adult type but show~ne; many round 
cells and fibroblasts. 11rn chief change, however , i s in the cortex. The 
glomerules being affected the most. There is a hyaline degeneration of 

. the capillaries, many of the glomeruli suararounded by &hickened capsules of 
Bowman, from which the fibrous tissue rnay penetrate into the interior, 
giving rise to an adhesive glornerulitis completely obliterating many of 
the g lomerules . 1'he glomerule$ v1hich do escape may become le.rger , this 
is the kind of a compensatory hypertrophy. The ep:l tehlia of the tubules 
degenerate, ma.nY: of the tubules being entirely destroyed by pressur e of th e. 
fibrous tissue, others may dilate into eysts, having been closed below by 
the contraction of the fibrpus tissue. Tube casts are frequent. 

Lecture 6 10/19/ '08. 
Effectn:--
The urinary effects are not con star. t. As a liit1le, however, in the 

large whi te kidney the amount of urine for t he 84 h cu:rP i s less, has a 
higher specific gravity, t he percentage of urea is d(, c1·;e.sed and the amount 
in 24 hours much so; Ellbu"'l en i s pre sent in relatively large amounts and 
microscopically, we find casts of all descriptions, hyaline , pale and 
da.rlt granular, epithelial and fatty casts. Most of t hese ca.sts are ·broa.d. 
B'reG renal cells will probably be found also compound granule cells ( full 
of fat g lobules). As this condition passes into the small white kidney 
(secondarily contracted), the u r ine approaches that which will be described 
for chronic interstitial nephritis although the amount of albumen present 
is likely to b e greater, there is a gr eater variety of casts. 

2a. Chronic Interstitial Nephritis. 
Definition:-- This is a chronic inflammation of t he kidney , in­

siduous in its beginning and characterized anatomically by a great increse 
.Ln the tntersti tial fibrous tie sue . 

Synonyms:-- It is also call ed primary chronic interstitial nephri­
tis, primarily contracted kidney, gouty kidney, granular kidney, and red 
.granular l<:idney. · 

Etiology:-- briefly told the important conditions causing chronic 
i nterstitial nephritis are g~ut end uric acid diatheses, alcohol 1 syphilis, 
certain ot the chronic poisonings as with lead, perhaps mental s~raln com-

·~1ned with sedentary life. In all probability heredity is a factor of con­
s iderable .1i.npo~tance. This condition is most common in men at middle age 



... 
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.~ beyond but sometimes i t mey oc cur t- v eri in children. It i s of ins id­

.su.~ beginning and Chf l ong durt:.tion. Tt seems that any cau se producing 

"'t €. rio- s cl0r osis ma.y brin,s £t.bout chr onic inte r stitial nephriti s . p. cer­

~"::.'1 d 0gr f;;E:: , which na.y be t hou gh or a s t he l east app r oaching chroni c in­

fr:s tl tia l ne'phri tJ. s , is almost constant in ve r y old people. Sen ;_1 0 atro ­

hy of the ~idney is of t h is type . 

~...(J}ross Appear ance :-- Th e t idney s a r e much t oo small, i n extr eme 

.a.;;:;ss cne t h ird t he no rma l s i ze~ t hey a r e r ,.d in co l o r, ca!)sul e is qui te 

J.1.i ck e.dheren t t o the pori r enal (pa r a r ena.l) f a t an d s.l so to the k i dney 

,i smie , so rnuch so to the lo.tter that it str ips wi t h di f f iculty t earing 

he t i ssue an d le.Ewi n€: teh i nd a r ough r ed gr o.nu le.r sur face . Subca.psulnr 

.rinar y cys t s of' va rying s i zes a r e a l most cons t ant . 'l'he 1::idney cu t s with 

nc reas oG r 0s i s t ance , t h e knif·e may perheps even crf'ak. '.i'he cortex i s 

.co t h in, i n p l a c es t ho base of the py r a.r'.iicls reaching aili.nost to the capsu le . 

·ne d i s tinct i on b e tween t he cortex o.nd the !'.l edulla is nor Rcp t b ecaus e o f 

.ho (,.n,nds o f f i b r ous ti s sue which ru.ri from t h.e onG t o t he other. Tho p eri­

· eJ.vi c f at i s i n c r c aseC: in amount, the p e l v i s ma.y b e too large , end the 

.. ;u t vessels s t and wide open . 
~«l'~ ~1Hcroscopical ly : -- '.Che i n t crtubula r fibrous ti ssue t h r ou.ghou t is 

~rco. :. l y incroe se;d, showi~g as aclul t conn ective t i ssu e wi t l1 or vvi th out t h0 

;ttu1gcr cells , t he v e s sel wall s ere much t h iclrnn ed wi t h fobrou s tis su E; . 

,he capsul es of I3oi,\'!Tla.n are muc1~ too t h ick , many of t he g l OTfl6r ules converted 

.nto completel y fibrosed areas , showin,:; as homogeneous · or fi nel y granul a.r 

-yalin l ike bal l s or r ounded areas . Ther o may be s ome lar ge hypertrophid 

;; lcmcrul es ; t he gl omerul es appearing closer t ogethet than they should . · 

_'he tubules wh ich a rise in t ho obli t e r a.ted gl omerulc s a r o atrophtc , being 

·;nall collapsed , wi t h l ow cel l s and dar ker nucl ei. , Cther tubul ~ s may be 

.i l a t ed into cys t s and whi l e most of the s e are urinary cysts , some of tbem 

ay be fi11ed i,.7 i t h a c o llo id like ma t e ri a l of unc ertain origi n . The amount 

f degener~~ t ion in t ho mo r 0 no r mal tubule s will vory 0onsi derabl ;i . \,her o 

he a::·tori es a r e especially a.ff ed ted and t he incr ease of f ibr ous t i ssue 

·oems t o st8.rt from arou.nd .the vessels we have t he arterio-sc l orot i e typo, 

.nd this i s the fo rm u sually f ound in senil e a t r ophy of the kidr1ey . 

Changes El sewhe r e in tho Body : -- r-~emember t he hypertrophy of the 

~eft ventricle whi ch -r.1ay b e exc essive ; t he r etinal che.nges as scl erosis 

:: f the vessels e.nd h emor rhages : and the well mar ked gener a l a r terio- scle-

.'.'OSi S . 
Effec t s :-- 'l'he daily output of u r ine i s very mu ch inc r eased , ev0n 

~ o as much as 6 li ters . It h c::.s a very low spec i f i c g r avdlty , 1010 pr lower; 

~h e daily· amount and per centage of ur0a is dec r eased; there is very littl e 

.dbumen oft en n on e , , and mi c roscop i co.lly on0 finds onl y a few urinary 

;as ts , usually narrow, hyaline or pal e granular. _ 

Acute Exacer bst ion o.:f Chroni c Intersti t i 1 1xe:phr i ti sjf-- ~Jo t infre­

·uently through exposure t o co l d , a l coholic E:'.·:.cess , during acuto infe:-·tions 

)Yem ~dllft forms , t here is su;i eradded t o a case od1 ch r onic inte rsti t ial nophr 

cis an acute process . here the appoa.ro.nce of the k i dney , tho symp tons of 

che patinent and t he u rinary findin:~s wi ll be. nl t e r cd, sorrio times so much so 

ch a t the original chr onic chr:r.s.cter may b e overlok1< Gc1 , 'rne u r ine decreases 

;_n amount, specific gravi ty incr c::;ases , a l bu:-1.en i s profUso , . broad casts 

rak.o their appearance a.nd parha.ps some r ,b, c ,. At the autopsy ohe f ino.s 

~he cl1anges mentioned for chronic int ers ti ti a l nephrit i s vii th the ex ception 

':",hat the l<i dnoy will be mottl ed, pal e r . d or yell ow, tllGre is n. mc:~rJ."ed 

Jxcoss of b l ood and microscopically, we have the pic ture of an a cut e noph­

~i tis in addition to t he sclerotic chan ges menti oned before . 

4 . Uremia :-- Defi n i t i on : - - This is a t oxem i a d eveloping the course 

>f a neph1·i ti s or with su ppr ession of t he usri ne o r anuria from c:.ny ca.use . 

; Sympt on s :.-- Of t he cerebral symptons we have headu0he , c onvulsions , 

~om& , l oca l pa l s i es , dyspnoea , acut e mania , and <.1e l 1hsional irj.sani ty . ro;.'he 

::;astro- intestinal symptons : -- ·ue hav e nausea and vomiting , sometir:rns dior­

:·hec. . A rise in the t emperat u r e is not a constant feature , as ·the t cm.pcr­

"t ure T.Qay be even subnorr.1al but in some cases there may be a. marked rise, 

;-05 F . In the cas e of supp r e s bion the b r eat h may have a uri nous odor . No t 

'_ nfreq_uently t he c ase is carr ied by a socall ed t erminal i nfection as acute 

) eritonitis , pericar d iti s , p l euri s yl endoca r di ti s , men ingitis , etc . 'I'he 

0 ault he r e probably being a lowe ring of tho patient' s r esist ance t o the 

~ausative organisms, permitting the.ir ·rno r e ready entrance i n t o the b l ood 

~nd failure to destro1 them after thay. have thus entered. 



. (13) 
As to the real cause of the uremia we are still in doubt. Indeed differ 
cases present sucl1 totally dissimilar clinic al pictures as to lesd one 
easily to suppcse that more than one substance is to blame. Most of th· subste.nces normally exc reted through. the l>;:idney and found in the urine 
are of' slight toxicity, sucll as. urea, uric acid, purin ba.ses, crcatinin, 'l'herefore it is probable that the responsible toxins or poisons, are not normal excretory substances but abnormal substances, ·perhaps some of the 
antecedents of some of these subst a.nces and among these pprominently to be thought of are the a.mido acids and ammonium carbammate. ~na~ this is not the only one is evidenced by the fact that other substances abnorrna~ are present also. \.'e can not lay th0 blame t o the inorganic salts, for 
the resan that these have been f ound experimentally in that the freezing 
point of the urine is a great deal too much depres~ed to be due to the p: ence of inorganic salts, pointing to an increase in the ino r ganic substa.1 in t he urine even thmugh these have not been de~initely isolated and 
identified. Another factor to be lept in mind as a cause of urema is th r possible existence of an internal secretion of the kidney. I t is very pc sible tha.t such an internal secretion is actually formed and t aken up in­
the blood in much the same vrat that the other internal sec r·e tions are. '.rhe exact action of this is not l'nown. Indeed it has not been def'ini tel ;; proven but s~ill must be kept in mind. Another factor in b ring ine about the cerc:brwl symptons is possibly the edema of the brain and cord. That such transudation of fluid does occur in other part s of the body durinc; 
·~ephri tis is well knovm and carefully held autopsies have revealed xxxal ~ at least in numbers of cases~ an edema of the brain and cord. The exact value of this is still in doubt. 

Lecture 7 10/23/ 1 0 8 . 
I X. Specifi c Granulomata or infecticns. 

1. Tub erculosis. 
la. Hiliary:-- This f o rm of tuberculosis of the k i dney is 

ahvays hema t cgenic, t he tubercle bacilli having been brough t {)<.~ the kidnr 
by the blood s tream. It is most frequently a part of a general tbc and E a rule involves botlJ. };; idneys. Certain cases of apparently prinary tbc c the kidney are probably due to smmel repal primarysource which has b een 
ovs rlooked, such as a caseous abdominal node or a bronchial node. In sue cases the bacteria have found the kineys a place of l cwer ed resistance ar. thus the disease has started here. 

The l es ions show as smalih grayish areas , varying somewhat in siz and considerable in numbers, and usually confined to the cortex. 
rH croscopically:-- The usual histological structure of t he tubben; 

is s een with perhaps more leucocytes than usual about it. The su rroundin · l\idney structure . shows hyperemia with degeneration of the tubal epi thelie. 
· 2a . Massive or Chronic Tuberculosis of the ~ idney. 

Etiology :-- Undoubtedly quite anumer of these ca ses of chronic tc of' the l<idney are primary if we accept that term t o r.:ean t hat there is no well advanc ed or large si ze tubercles in the body. ~n ~ne o ther hane man of these cases of massive tbc of the kidney are accompanied by tbc ulcer­ation of the pelvis, ureter, bladder, testicle, o r seminal ve ssicles a.·nd 
it may be impossible to say which is the primary lesion, especially since mn the lower urinary passages are involved both kidneys are not alvmys involved. Also even though both kidneys be involved at the time of death it does not necilsEatily folow that the infec Gion was primary in the lowe r urinary passages, because the se..cond kidney can become tuberculous from the firs t one either through the circu lation or by first i nfecting b :;.. ,J.dder, from which it may ascend to the other kidney. This is the form tbc kidney which is of surgical importance. Perhaps in most cases only 
kidney is involved, but one must remember alnays tlj.e possibi l ity of the other being likewise diseased . 

Mo rbid Anatomy: -- This chronic tbc may show it self in one of t wo p-eneral forms: (a) either as involving the kidney substance proper, or (b) a.s a tube r culous ulcer:. tion of the apices of t he pyrami ds. ThG forrie · the more freaunet and the m.ore importan t. Here t he organ is much enlarge<. but the shape is preserved. On handling it usually gives a fluctuating .sensation or a doughy feel. Externally, i -t may show nodules or lobul a tior over ·which the capsule is thickened and adherent . The part first invol vec is usually one pole, more frequnetly the lower. On section, one or more large distinctly caseous areas may be found, separ2 t ed by trabecula of more normal kidney tissue, which, however, microscopically is tuberculosis Advanced cases will show an extension &nQ fUsion of these areas, 
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so that the kidney may te converted in to a large sac!; with only a rim of 

cortical substance. This sach: is filled with a thick dirty Yihite o r yel­
lowish whi t E< curdy pyoid :':le.terial • The inner wall of .such a SB"}\. rne.y be 

srnooth or somewhat irregular, from the persistane of parts of the former 
trwbeculae, or they me.y be covered with a mor6 ax1heron t caseou q na terial. 
Along with this ther- C:. may be an extension in to the perinenhric ti ::;sue, 
ca.using a great increase in the surrounding fibrous tissue sorne parts of 
which will 1.1ost surely SJ'.OW tubercula r i.nvilvement. 

,,dcroscopically :.-- The usual changes met in a tuberculous cavity 
are seen. ·i. i th r ·eference to the forn which .shows an ulceration in the 
pyramidal apices, this i.s probably arisen from an ascending infection and 
the amount of casea tion of l\:i,dney ti s sue prpper will vary accordin.~ to the 
stages of the process. · 

Effects:-- In fhe miliary forn only evidences of a cloudy swellinR 
or acute nephritis will te met in the urine. In the ch ronic form t he urir 
is practically always loaded with pus cells which ma.y obscure all the 
other elements. It is acid in reae;tion uihless accompanied by cystiti$ wit 
ammoniacal decomtcs ition. F.,b,c,, either a f'ew or many·, are almost constE 
features • In ~addition to this, a careful seerch will reveal the tubercl 
c cilli: a characterisitc of which in the u rine is th at they tend to 
form clumps a.s though it were a small pure colony of' tubercle bacilli. 
In the f'orm which shows chief'lay as an ulceration of the apices bleeding 
is a constant, ea~ly and important sympton . 

2. Syphilis cf the Vidney. 
P.side from the fact t:tat syphilos rna.y be a predisposing cause fo: 

or furnish ideal conditions for the development of nephritis, eiter acute 
or ehronic , we m.ay also find definite gumma ta, al though they a,rc rare. 
They occur in congenital or ac~:uire:::d sypl). and in any part of the kidney. 
Thir size varies from miliary up to 2 ens in diameter. .3ometimes , how­
ever, there occurs a VTids spread gumnatous cgan.c;e giving rise t c a much 
en.1 arged l'::idney. 'i'he c;ur:mata f'ound here present the usua_l gross e.nd mi ere 
see p ical appearances of such ledions. In healing there is a distinct re­
tracticn of the c2psule producing o. stellate scar. i hen ther·e arc meny 
such healed gummata the l<idney may resemble very closely that described 
as the cmbolic contr2.ctea kidney, Eovrever, a·bsence of the fresh infarct c 

of a source f>or the er::.bpli together with evidence of syphilis in other pa: 
of the body will serve to differentiate it. 

)( X. Tumors. 
· 1. f.eni~n: -- These are rare a.nd usually unimportant wherer.s tlle 
nalignant tumors, especially if we include the hypernephro~a, are fRirly 
frenuent. 

.. i;·ibromata: - - ',.hi le these are usually small a.nd of no clinical i 
import, certain cases have been described in which large. fibromas nixed w: 
a certain amount of smooth muscle have been found arising usually from th 
capsule of ~he kidney. These are very l&~e uterine fibroids both gr ossly 
and minutely and lilrn them are very lia1)le to degenera.tions, cyst formati r 
and calcification. At times smaller fibroids ~ay be multiple, well encap 
sulatsd, white, and glisteninr; o n s ection. 

Cavernous J,ngincma:-- These nay be foun6 as lrighy r · d patches· 
from minute in size up to th re or four ems in diar.i.eter. Usually, they ar 
J ~~ t under t~e capsule, more rarely just beneath the mucosa of the pelvis 
-where they may give rise to her.'.l.orrhage . In all points they resemble thos 
so ftequently found in the liver. Other rarer benign connective tissue 
tumors such as lipor.1a, myoma, chondro:'1a, and osteoma are met. 

1~.denor!la:-- True adenoma of the kidney are not frequnent. They ar 
usually small, rounded, rihite or yellowish, often multinle, and u sually 
defini tly e'.·:capsulated, e.nd practically always in the corte~L ;::icroscop ­
ice.lly but not grcssiy, it is possi'tle to distinguisl1 tcio general types: 
the tubular and the papillary. In the tubular .. _ form the microscopical 
picture is tha.t of a proliferation of fairly well formed tubules lined by 
columnar epithelium. In the papillary from the tubules are much larger 
and many small clutt·ed or branched processes of fibrous tissue project in· 
them, covered over or surmounted by epi thelia. At certe.in times the epi­
thelia is distinctly fatty, so much so tha t it T:l"' Y ~iv o a yellow color in 
the gross. f'i ther from ma,y become cancerous 'by prol iferwtion of the epi_tr 
lia., a penetration beyond the basement membre.ne and an invasion into the 
kidney tissue. ~ence its importance. 
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2. Malignant Tumors. 

la. Saecomata. 
Etiology:-- If patients of all ages are included the socalled sercoraa of the ltidney is perhaps the most frequent tumor found in that orr:;s; It is essentially a disease of child hood, although not unknown in ad~lts. It is frequnetly congenital, having been dround in the still born and in those dying a few days after birth. Eoth kidneys may be invc, ··-1, some authors say in as much as 50% of the cases. l'he females is the sex of pref· erence. 1'rauma seems to be an ei to logical factor of importance, at least in starting the e;rowth into vigorous activity. . They are rarely composed of a single kind of cells and it would be more pro-per to class them as mixed tumors; possibl~ a better na~e being adeno-sarcome. The exact tissue from which they origi nate is uncertain but it is ·probable from s soTie misplaced embryonic tissue, as portion sor the \ olfian duct. Gross .Appearance:-- Typically at first they are of slow growth, the: from some reason, peesiblt trauma, they assume a rapid growth, so much so that in a few months time they may almost completely fill the child!s ab do­men. The kidney tissue is compressed into a thin rim; the general shape of the kidney 1s· retained although it may be somewhat iobulated. C'n s ectio: it ia gra.y or pink}. rarely_ red. Le ~enerative soften ing:.: , cysts and hem­orrhages are frequnet. At t i mes the tumor is made up ot a number of dis­tinct nodules. A capsule is usually present althoueh toward the surface thL.; may lje identical with the capsule or the l<:idney. The tumor is usua1 ly sharply demarka ted from the ltidney substance. 
iicroscopically:-- It is here that one begins to s t e the complex nature of the growth, sections from different parts of t h e tumor fr€quently showing tota lly different pictures. In one portion or part you may fi nd definite gland tubules similar to the collecting tubules of the l';: iney lined by columnar or low columnar epi theliurn, yet practically always 11av­ing a definite base1110nt membrcne even though the cells may have so prolif­or a ted as to fill the lumen. A penetr ation of t hese ce l ls beyond the 

~· asement membrane is quite rare and there is no peripheral g rowth of t he Jells aucl1 as one finds in carcinoma. Thus this part is. adenoma. 
lecture 8. 10/ 2C5/ '08. 

· .. hen one comes to examine the stroma the sarcoma tous nature is ··1 1a de manifest. Eere are the round or spind.le cells with large prominent 1yperchromatic nuclei and a minimun .of intracellular substance. Indeed 
~ole ·sections may show only this appearance, so that if these parts a l one ;;ere exa.t1ined one might say that he was- dealing with :. n unmixed sarcoma. In additon to these may be met definite muscle cells, both striated and 3mooth with all gradations between th ese. Isolated patches o f hyaline ca.r­
~ilage are not rare. 

~,!etasteses of these rumors:-- This as a rule, occurs late, t he iver, lungs and abdomine.l noP.es bein·g first involved. These seconda ry ·.umors show the same heterologous nature as the primary ones. Proc;nosis: This is always grave. The frequent involvement of both · idneys~ tqe tender age of the patient and the metastases render surgical nterference of doubtful utility. 
2a. Carcinoma: 

The occurence of carcinema arising in the kidney substance is rare • . 'hey may, however, start from the epi theliaof' the pelvis and invc,l ve · the ..,enal structure. More rare~y we have an e.denoma-carcinoma, whose tubules ,imulate those of the kidney. Such a carcinoma may grow to a very large ize. There is a distinct tendency fo~ these carcinomata to ulcerate into ,he pelvis, from which condition tE.ere may arise serious hemorrhage. Sec­ndary carcinoma in the kidneys are not uBusual in gen c:. r c. l carcincima.tosis. 3a. liypemephr,.,ma: · 
'.i'he gross and minute appearances of these tu·-:ors. have alree.dy been iven under the discussion cf tumors of the adrenals. It is sufficient ere then to call to mind that the usual sites of these hypernephromata re in the kidney and that they arise from early foetal inculsions cf bits f misplaced adrenals, which are usually just under the capsule where the ypernephromata most frequently arise. These tumors are usually marked off rom the .renal tissue by definite ~1brous w&l1s, which, hewever, mo.y rep­esent condensed kidney structure. 

3Cygts: 
~ J.... First:-- 'lbe congenital cystic or poly ctstic kidney is not in-requntly met at postmortem o~ in operation~ upon the 'Yidney. The l'idney s found to aaaume oCe of two gemer appearances:--(a) in the more frequent 
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form the outline of the organ ., which may be mueh enlarg-ec; is freq_uent.ly 

very nodular- ; many round ed elevations 0ccur und.e ·:-· the c.ap~ule va-r.ying· in 

si ze fr0m very minute to as l'"lUCh a 3 2 1/:? CT'.'< S :1.n d-i ar.1at-e:r. ·vnles·s- the 

ce:osule be too thicJ.c t _lle-se cy~t.s spow content-s of a clear fl~u-id or po·s­

sibly c.;.ma t erial mo r e hrovm in co lor. Cn. secti.on in t.b.is foTP1 practi.eally 

the whole orr.;an is s e en to be o-c.cupied b.y the:se c,yst -s,.. s_erYar·a. t~r.1 f'·-uem 0.ne 

an0the·r by fibrous trr:,becula or _possible by some tiss.u e in -:;hich it i ·s 

p¢-ss-ibl·e to recogmi ze renal s·truc twre. · The inne:r wa ll of t;hes-e cy~:rt-s ·is. 

smooth, unles·s possible in sor:.1e Qf' the J. ar:r,e-r ones you may f i -r.J.d rerrmant.P 

of fibrous trabecula as though or.re or more .h~ ... d fus:ed tog_~ th·er, "ll1e con ­

tents are usual ly clear, ligh t yell0~v f'llilid, cont:a-i-ni-ng ·tri:.-ce s olfi'. u,rea , 

but in sorn.e it is to be found a bro·vmish co'lloia lilse· $.1,lbsta.ncc- who:se com­

pos-i tion and origin has net ·.ryet been de· fini t .e ly d=ei;.ermined. 

· Second: -- In this f 0rm insteac~ o·f multitudes· of ·sma ller cyst s the: 

entire 1·k idney sutlstance may be g_o!'le or nearly SQ anO. its pla.ce opcup-ied 

by· several very large cysts . Here a-gain t he o-rgan is O.ec:i .d;edly t o.o large·. 

These cysts may eommunica te one with another and: in rare cas es wi t.h the 

pelvis, al though thes·e o penings a re lik~ly t .o 'Q e quite samll. 

In either of thes·e t wo forms, microscop-ically one -a:l·way·s ·meets 

with some remna ts of kidney tissue. The inh-e r li-ning is ep:ithe1-ia,_, 

whi.cn may be low cuboidal or possible from pr .. l?SUie be_somes f1a.t ep:i the~- ia.. 

An oc9asional form of a congenita l cystic disease is where one 

meetrs one or possible two larg e cysts in the ki.dney whi-ch i .s practically 

normal otherwise. '£he exact mode of origin of thes~ poly ·cyst-ie c ond-i ti0n s 

is not definitely settled, bu.t po.ssi:blJ the preferable thep.:ty is tha,t 

th.ey have come ab0ut from an intraut erine i nfl amT:1a t ion oi' the pap,iill-a ·e., 

which n ay be due to constrictions 0r to -th~ e·~j.en.s~0m of ~ py·e-1-i t"is. 

Such an inflammation may b-lo qlt up the st.raight; ooll~eting tubules, pre-

ven tlimg drainage. The glomerules and -the c.o.nvolu,t .e·d tubul·es st.i 11 having 

the functua.ting pow.e.:r, continue t o secrete the urene and- its gradual ac­

cumulation, in excess of absorption causes t h e cyst. ~t is true tha.t _some. 

of tl'1ses ca.ses s eem to arise frm diseased co:ndi ttons af·t e r , bi,rth but the 

greateF number a,re undoubtedly congenital. 

Inflammatory Cysts:-- In almost every case o,f lone . standing nephri ­

tis, ~specially Qf the· interstitial type, s ome renal c.yst.s will usually be 

s een, e spe cially just under- the capsule. At t ime s they l:lay be a . prom­

inent feature of' the g ross e,})pearance. The se are undoubt.edly r-etem tion 

cysts, ·the r e traction of the excess o-f fibr0us tiss·ue having shut off the 

drainage. .ri'hey contain a el ear urinary fluid or the br0wni sh colloid . 

They va ry in soze from minute to as much as 1 cm i-n d i a.m.eter. Their 

lining is a.gain low cuboidal or flat epithelia . 

Dermoitl Cysts:-'-- ~:b ile these do oc-cur tr1ey are very very re.r e . 

Echinococcus Cysts:-- These a re due to the scolices of' the Tenia 

Tuehinococcus or Dog Tape \',orm. Such cysts ar.e lll:are in the Jcidney and may 

be metasta ti.c. As . a rule the.y are rounded and smooth~ some time s l obula t ea 

El,nd may reach the size of z child's head. The c.yst may _:rupture in to the 

pel Vis of the kidney and s0me of the daughter c.ys ts m<;i.y be di s-c;:harged. 

in the ur1ne.. Rupture into any of' the neighboring _s·tructur$S is possible .• 

XI. Parasites. 
1. Bacterial: -- The caus:ati v:e organisms of many infe.c tious di .s""ea. se-~ 

ar.e !')a E:. ttally eliminat0d by the kidney and mi;i,y be fo und in the urine,~---'~ 

A pr:omin.ent e.xanple of this is the E Typhosis ; whicr. is fotmd constantly 

during th.e acute attack and may be dischar;~ed in the urine for months 

after the ca.s·e has recovere d from the ~mu t .e infection. In this -w~.y the 

patient may beeome a ehroRic thphoid carrier and distributer, a menace 

to t.he community, h owever, this is n o t so g:tea t a soure e of dr:mg.e r as t he 

sto0ls. 
· 

2. Animal P~rasi tes: -- ·The F.chino_c~:rccus has been describ eQ. under 

the eysts~ 
T,l;ie ~ist0num Hematobiu.'!l : -- In eert-ain ca-s·es t hi.s· has been found 

in the. veins of' the kidr.iey and it s e;g8s may get into t lie pcrencnyma. The 

l· ilari,S 5anguinus iiominu·s has ~lso been found in'. t,his o:rsan. ·c·ther 

rarer animal parasites have been recorded. 

B. Pelvis of the TUdney and the Uret.er-s. 

I. Anatomical Considerations:-- The pelvis ©~ the kidney is the epi­

thelial s-ack inte r-Ihich the collecti?lg_ t ubules emP.tY i. a n d the apic;es of th-E" 

UYfamins project into it. It has a t'rt>rous wall ~filch, nowever; 15 ~ite 

vis over t.ne apices and it is lined throulJllout by tre.nsitiona1 ·epitnelia, 

u.uall7 stratified. 



This structure 
cos.t of snoo th 
al c:pitheliun. 

. ( lG) ~1---
gre.dual l y meree~ into the ureter ~vhere 

muscle, with usually. normally a sini3le 

II. Congenite.l .Anomalie;-:; . 

we begin t o find a 
layer o f tr ansition 

The pelvis a.nd ur~ters on on:e or both sides may b e absent. r i ther 

the pelvi s or ureter or both may be doubled. \·:here the ureter is double it 

may remain so through out its course, each portion having a sepa.ra t e 

opening into the bladder, usually, however, they ~c y j ~ in bef or e reaching 

the bladder . l1b:10rm&l openin gs of the ureter have been recirded ; as into 

the prostatic urethra or s<minal vessieles in mah, into the vagina, uterus, 

urethra, o r intestines of the f emale. Dilitation o f the pelvis and ureters 

·while most fre~uently acquired, may be congenital, s o we describe this 

condition h e re. 'I'he cause is obs truction somewhere as by E!.n impacted 

foreign body, stone, blood clot, parti.sites, a bit of tumor , o r by stricture 

of t he ureter, e l thcr by infla;nmatory changes wi t hin o r by pressu re wi t h ­

out. .:iuch external pressures may be due to a tumor, r etroflexed uterus, 

eisjr,ended bladder, deformed pelvis, a kin1< with a mispla c ed Jridney or 

some a.bnormal formation of the kidney (horse shoe kidn ey ). Stricture of t 

the urethra is frequentl y ;~n i mportD.nt caus0 . Tho obstruction m.ay lie par­

ti a l or complete. The l argest dili ta.tions are usually wher e t !rn obstruc­

tion is part i al . As t he urine a ccv.mulates it b8Cl\s up into t be ure t e rs 

~ and pelvis, compressing the kidna.y structure and finally d istend in3 the 

pelvis so that only a cornpar9.t1.velt rim of rcn2.l structur e re~ains, the 

orz an a ppar ebt l y having been conveeted into one larg e renal cyst , which 

condition is Known as hydro-nephrosis. Tl.1e contents are usually fluid, 

clear, li~1t yellow, of a low spscific gravity , ( rarely over 1012. most 

frequentl y 1004 to 1006. ), a very small percentage of urea and other sol i d s 

At time s this material may b e gelatinous . Th e sedinant shows desque.mm-

ted epi thelia, a few leucocytse, sometimes r, b > c, and in t he fl1ilid sma.11 

amounts of a l bum en may be present . .::,ometirnes the sr:=.c 1~ becomes infected and 

is converted into a pyonephrosis. 
XXXXXX&KXguii~ Lecture 8. 10/30/ I 08 . 

III. Calculi o r nep~rolethiasis. 

It is in tlle pelv i s o f the kidney t ll .n. t t h e renal calculi chiefly 

f or m. S'o'""1 etimes the pelvis is seen to be filled with innumer e.ble g r anul e s , 

at o t hers the pelvis lmd cal ices may be a lmost completely fill ed wi th 

l a r g e tra.nching calculi. 'i'r1e consti tuent s cf these stones are dori ved froTI' 

t he renal secr e tion and are deposited ei th cr because of t he supre.~ aturatior 

of t he urine wi th tl1e material or uecause of a.n a lteration i n t he composi­

tion of the urine v:here by its so l ubuli ty f or these mat erials is dirninishec" 

The most frequent i s the uric acid cnlculi s . Ii e r e prol:ably the underlyin3 

disturliance i s not so much the inc rec s c in t lle n2.0 11.:: t r f uric acid b eing 

excreted, although t h is w:i.y be a facto r, so much 1.rn it is a decrease o r 

absence of the substances which normal l u hold t he uric acid in solution. 

The next mos t fre0lmnt is the calciun oxalate cal culi. As usuall, these 

ca lculi always present some sort of a nuc l eus and frcr.unetl y t h e ne.t eri e.ls 

are held t oge ther by some ceT'"len t sub stan ce, principally mucus. 

The uric acid calculi are o_ui t e hard, are yellow o r yellowish r ed , 

from t he presence of pigr'ent substance (urochrome and urobin), they may 

be large or QUi t e small. . Calculi compo sed of ura. t es , usually t he ammo­

nium ura te, are rare in adults but are fou nd in t he lddneys a.nd in the 

pelvcs of the new born or of infants. They a r t.. distinctly softer and 

deeply colored. 1:. calciun_ oxala t E: calculus is brovm, slick, h a s numerous 

little rounded projection s lilrn the mulberl\'l calcul i of the bladder; is 

very hard and ~1en broken hes a distinct crys talline, usually radiating 

a ppenr ence . l; rom t hei r roughness and hardness t hey usually give rise t o 

tleeding. 1i i th ammon i acal decornposi tion one nay get calculi of the trip l ( 

phosphat es, e ither the ammonio-po tas~:ium, and sometimes the calciuT".l phos­

pha te . These may be seconda.ry . d eposi ts upon one o f the other froms . ·:'r;ey 

are dirty white, irregular in shape, c rumble and are easily dissolved in 

weak acids. As a rul e , few of thes e cal culi are pure, oft en consi sting 

of combina.tions j.n vary i ng amount of the constituents named above . 'I'he 

nucleu s may be a lit of desquammat :.:·0. ep i t elia, a g rop.p of bacteria, or 

blood clot : Somet i mes ani mal para,si tes or their ova. These c a leuli may 

caase hydronephrosis , pyelitis, . pyonephrosis, and ure t eritis, wi th or 

without ulcera tion. They may become impacted in some of the pa.ssges, 

giving rise to the intense r enal colic. They may ulcer\·te into the sur­

rounding tissues; not infreqn:antly t he smaller ones pass into the bladder 

where they may in tur n become nuclei for larger stones. 

• 
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IV. Inflammations of the pelvis and Ureters. 

Pyelitis and ureteritis art; so similar in nature and their or1g1n, 

and are so frcQuently associated that we will consider them together. 

l. Acute I nflamr.ia ti on: --
Etiology: -- The organism most frequently isolat~d in acute pyelitis 

is the t Coli. It occurs in acid urine. Acute pyelitis may arise from 

the extension of a cystitis, with or with our oreteritis. It mdy be pro­

duced by the irritation of a stone, by the ·extension of a purulent mis- , 

chief from the kidney or it r:1ay hematogenic. i'!ot infreq_uently it is grafte:· 

upon a chroinc pyelitis. The condition is usually bilate ral• 

Gross ApJ.'earance:-- The process may run the stR ·-ses of catarrhal, 

suppurati ve , pseudoMembra.nous, or gangrenous . In the c a tarrhal stag e 

or form the mucosa is red, swollen, and may show nrmnute hemorrhages . The 

urine contained in the pelvs shows leucocytes, desquamma.ted transitional 

cells and r,b,c,. These may also be found in the urine passed naturaily 

but their diagmostic value is not so greF.lt . Eoweverifthe urete rs have 

been catheterized, examination of the urine ma.y be of value in diagnosis, 

a point which holds fo r other f '.: r ms of pyeli tis. 

In the suppurative form the pelvis is filled with pus or pus a.nd 

urine mixed. If the pus iB greatly in excess and the pelvis consider-

ably dilated we have a pyohephrosis. The mucosa is thick, diryt white, wit 

hyperemic places and under the micrpscope one finds much desquammation and 

erosion of the surface epi thelia, with much hy: eremla, perhaps inters ti tie.l 

hemorrhage and a narked infiltra tion of the mucosa and sucmucose with l eu-

cocytes, the polys predominating. (Pyonephrosis = pelvis fUll o f pu s , 

while pyelonephritis = inflammation Cff the kidney and pelvis with ou t 

reference to suppuration). 
In the pseud('membra.nous form there is added to the above picture 

a false membrane, a prominent consti,tuent of which is fibrin. ·;:here the 

condition has become gangrenous the mucosal surface becomes a dirty,red, 

brownish or even greenish, With evidences of ulceration. Perfo r ation of 

the pelvis may occur in such cases. ·nhere there has been extensive involve 

ment of the kidney ti s sue proper in any form pf pyelitis we designate this 

by the term pye lonephritis. 
2. Chronic Fyelitis:--Under the etiology of this chronic inflam~ati 

come the same fattors as those mentioned for the acute, but they are acting 

in a milder de3ree and over a greater period of time. 

Grossly: - - The mucosa. becomes thic1rened and thrown into ridges , 

even at tines sho~ing papillary outgrowths. Sometines the epithelia becone 

flatt ened , horny and shiny from the deposit of cholestrin. Do not forget 

that such chronic inflamma tions are very liable t o have acute p r ocesses 

grafted on t o them. 
V. Specific Infections. 

1. Tuberculosis:--
Mil iary Tuberculosis:-- In rare c? ses one may fine miliary tubercle. 

in the pelvis or ure t er . It is very rare for them to be primary h s r e . 

Chronic tuberculosis is almost always secondary, eithe r from a similar 

process in the ;, idney o·r from extension upwa rd of a tub ercular cystitis 

or from other tissues lower down. The mucosa becomes thickened and caseous 

perhaps ulcerat ed . In the ureter a favorite site for the tuberculssis 

to involve is jus.t before the ureter opens into the bladder. Tuberculosis 

of the ureter May cause such a thickening of its walls as to ~roduse 

parti al stricture. In the tuberculosis of the pa.lvis or the uret E.:r the 

tubercle bacilli may appear in the urine with various nubers of leucecytes 

and r, b, c , . 
VI . Tumors. 

A villous papilloma extending into the pelvis is sometimes ~et . 

It ha.s a soft velvety appearance and microscopically it consists of fin·e1y 

branching f ibr ous tissue cores surmounted by the transitional epithelia . 

It is possible that these have their origins in inflamr:1a tory changes. Ul ­

cers.tion and hemorrhage may occur. 
'Tru e carcinoma nay arise in the pelvis and sho\19' a marl! ed t endency t 

invade tt.e renal substAnce. These are not infrequnetly accompanied by 

calculi such as ones finds in carcinoma of the gall bladder. 
At times tne pelvis and ureters are tne s~ats of mulitple little c 

cysts, the origin of these is uncertain, some claiming that they · arise 

- . .. . ~ 
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:rom the proliferattdlnn a.nd softening of the lymphoid areas , others that 

hey ara parasitiv in origin. 
VII. Parasites. 

Eystrongulus Git,as, or round worm are sometimes found in the relvis 

f the li::idney. Also t he schistotoma hema.tob iUI'.J, or blood flil<e, and. t he 

i laris Sanguinis ho:minis may be found in t he pelvis • 

• Urina.ry Bladde r. 
I. lma tomical Considerations. (See Texts ) 

II. Congenital Malformati ons: - - Complete absence nay oceur. l~ere the 

~~.t..(.3.r.&-open i nto the urethra, vagina, s ometi mes at the umbalisus . 

Exstrophy :-- In this condition t he ant eri o r wall of t he bladder is 

~anting , t he mucus membrc..ne tieinz continuous with the skin surface. There 

s neerly a lways some abnormality present, such as f a ilure of ~nion of the 

/ mphesis pubis, epispadias, or split elidloris, sometimes the anterior 

::idominal wall is part i ally deficient. This f £.ul t a rises from the fai l u r e 

~ that part of t he uroeenital c l efts to unite. 

Urachus:-- This normally is the channel connecting the bladder with 

.he atlalfitois at the umt:alicus but should finally close up into a fibrous 

o rd runn ing from the summit of the b l adder i n t he anteri o r abdominal well 

o -the umbi licus . Thts may remain open , r esulting in a . permane t vesico­

,calical fistula. or portions of the tube nay persi st to form cysts, and 

fl the cysts Cl3.lculi have been discovered. A septum, eithe r parta il or 

omplete may di vi de the l ladder , viae pa rti t ae t l adder. (versteh?) 

I II . Acauired Malfo1n~tions . 

1. -Size :-- Dilitation :--The commonest c ause is the interference 

ith drainage as by stricture, hypertrophis prostat e , partia lly impacted 

·tone, or paralysis from spinal disease. The sixe may be very grea t. If a 

onsiderable time has been consumed in t he dilitation t he wall thickens 

ut if the obstruction has been fairly sudden the wall may be avry thin 

r even ruptured. 
Hypertrophy:--- .Any cause increasing the difficulty of urina tion, 

~ch as those mentioned f or dili tai on , if not tooo acut e , will c ause a hy­

e rtrophy of t he b l adder = adaptive hypertrophy. The cavity may be large r 

r smaller than normal. If there be considerable hypertrophy a peculiar 

- ibbed appeare.nce is p r e s ent ed from within, f roming r e eesses in which 

alculi may l odc;e or b ecom i ng s:x~x sites o f origin of herniation of the 

ucosa. 
Atrophy:-- Sooner or later in hyperdistension atrophy will o ccur, 

.g, a decrease in the amount of t h e bla.dde r wall. It also accompanies old 

.ge. 
2. Shap.e:-- Diverticula:-- These may 1::: e either one of .two kinds; 

he true, in which at l eas t a part of the muscular wall anters into the 

.ormation of t he wa.11 of the pr o jecting portion;~ and herniation of the 

.ucosa is the s econd f orm· \;hi le s ome of t h e se are truly congenital , 

thers may arise from increased internal pr essur e where the walls have 

een weakened either . congenitally o r by disea.se. · These puches form pints 

f wea.i:ness and are f [· Vori te sites fo r rupture. 

Lecture 9. 11/6/ '08. 

3. P0sition:--
Vaginal Cystocele:--. Here part of t he bladde r descends into the 

vagina, there has usually preceded this a p r o lpa s . of the uterus dragging th e 

bladder down . In the female a prolapse pf a portion of t he bladder through 

the urethra has been knorm to occur. ~ 

In;;:uinal Cystocele: -- Eere a portion of t he bladde r has .hernia tee. 

thr0 ugh th~ inguinal ring and this may or may accomp~ny an intec.tinal .her­

nia. Acquired Changes in the ~1~otility an d paralys7s of . the Bladder.-­

This occurs with hype~"di3 tension, prolonJ?ed c ompression as by a J?re1:71a~t 

uterus or by iij.jury or disease of the spinal c aord •. It results in loss 

of contractile power, retention of urine and later.1nco~tinence. . 

Irritable Bl adder : -- This occurs in hys~eria, w1 ~h exce~si ve a cidi t . 

of the urine e.nd uossible a similar condition is found in cy stitis· 

The bladder t end s to contract frequently and there is a constant o r almost 

constant desire to urinate. 
IV. ~iounds And Rup t ure: --

\.ounds: -- If the ra rt wounded is cove red wi tl1 peritoneum. and that 

s.lso be broken t ne urine escapes into the peritoneal cavity and t;- peri to­

ni tis is sure to f oll ow. If the wound be in other parts, t he urine esca.pes 

into the cellul~.r tissues, infil tr8tes diffUse ly and is f requently followed 

by a cellulitis. 

• 
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Rupture ~-- This may be due to traumatism , ove rdistension, either 

from obstrcted drainage or from the inj e c tion of too much fluid in \7ashing 

out the bladder. h'.any ot' these cases are in alcoholics, a.nd here the trou1 

is tVlo fold , the a lcohol cs.uses an incr17as-::;d amount of urine and blunts 

the sensibilities so th~t the nan does not notice the fullness of the 

bladder. This predisposes t o rupture upon fairly sli gh~. trauma. tism. 'l'he 

tear nay be e ith e r entra-o r extra peri t oneal . 

V. Circulatory Clrn.nges. 
1. Hyperemia:-- It i s difficult to t e ll a hyperemia of the bladder 

after dea th, since the blood dre.ins away. 1:oweve r, with a cystoscope it 

is shovm as a diffuse redness of the mucaso. and i s seen in a.cute cystitis 

and also where irri tants ::-re being excre t ed in the urine . 

2 • .Congestion: -- This T'.1ay res4l t from pressure on the vena cava 

e.s by tumors or a pregnant uterus . It a l so accompanies chronic cystitis. 

\:t ere it is due to pressure, if long continued, t he veins T'l.ay become vari­

cosed and project into the bladder pushine the muco sa. before them. This 

condition i s knoi,.m as hemorrhoids o:' the bladder. These may breat: or ulcc: 

a te giving rise to hemorrhage . 
)\ 3. Eemorrhages:- - ?hese are due to ulcerating tumors , ulcer a t ed ir: 

flammations} varicose veins 7 calcu'li, i;ijury, no t infrequently in f rac ture 

of the p e lvis C?.nd in the socal l ed hemorrhe.gcec dic.thesi s. These hemorrhage 

w~lile most frequentJ..y slig~1t~ me.y be very intense, especially those from 

tumors. If the u.r1~1e bo e ?:e.mined imme~liu.t e ly the r, b, c, retain their shar 

and color, not being crenated or uashod out. 
VI. In:!: .... lamma tior.s. · 

/( 1. AcutG Gyotitis o 
la. Sir;ip:::..e Ac1.:i.te or C::i.t .?.rrilal ~ ···-- 1:·.tiology :-- 'l'he essential 

cause is al ways so::ne bs.c ·Ge:t:i.a, '!.'he protius Vulgari:::: can itself decompose 

the urine and produce an acute cystitis.. Tho so c a l led gonorrheal cys titi s 

is nearly alwa.ys a mixed ir.:fe:.:.t~Lon.. The t yphc1icl bacillus an!ft the pus 

organisms seem capab1e of themsel·Jes of proc:ucing an acute cystitis, 

however, the most frequnet organism responsible is the B. Coli . In this 

case , however, it must h ave been preceded by some predisposin cause a s , 

lesions of the spinal oord, pressure of c a lculi, r e t ention of urine! from 

-any cause), traumatism , irritant q_uali ti e s o f the urin e , or even exposure 

to cold. 
dorbid f\...ri& tomy: -- G:;.~ossly after death the bladder may be contract e 

and practically empty, the muc.osa edematous, vessels perhaps injected 

an.f!: if a little more severe i n t erstit i al hemorrhages or ulcerations may 

show. These changes a re best seen about the t r i gone and the urethral and 

ups.teral orifices. 
::\. . iiHcro scopically: - - ·;.e have the usua l appee.r&nce of a caterrhal 

inr1~I!lI!la ti on of a mucous surface . These cases of acute cystitis r:.e.y r e cov 

or ~epeated attacks l ead to chronic cystitis. 

i. d 2
1
a, P~eudome~b:~nouds Cystbi tifs: --dTI:i s is frec;.unel

1
t sup

1
. erim-

pose upon 8. c 1ron1c cyst1 t i s an Tnay e oun ::;.n sever(-:; a.mmon aca 

decomposition, especial l y if this be due to a par a l ysis of the bladder. 

It may also 0ccur in a w2 oma aftc labor. There froms e more or less ex­

tensive dirty white membrane, usually fairly adherent, consi9ting of fibr: 

mucous 8.nd epi tlj. 8 lia . So:me tirrws flakes or masses of this rnemebran e ·;;w.y b -

pass ed i n the urine, a n ·evidence of extensive exfoliation of t he nembrane. 

X :::a. Phihegmonous Cystitis:-- This again is practically alwayc 

engrafted on·a chronic cystitis and consis t s essentia lly of pus collectio: 

in the submucosa wh i ch may break into t he bladder, leaving ulcers o r spre-=­

externally to involve the collular tissues as a para-or pericystitis. 

Suell phlegmonius conditions a.re most fre-qunet in retention , a fter strict­

ure or enlarged prostate . 
X 4.a. Gp/i._,<6,f/:Yi/~!i:...f .. Cystitis:- ·- ,£:,gain a chronic cystitis pr a ctica: 

I always antidates" (Thts should be Ga.::1.grenous Cystitis ). 'l'he gan gr ene is 

mo st. frequent in par·alysi s, in e.cu te septic condj_ tions, and in v e ry sever 

injuri es . The bas a is usuall y e.ff cc ted. . The part is covore(l by a dirty 

gr een slough . s.bou t i:-;hi ch the muco so .Ls very red . 

Effects o f .ii.cute Cystitis: -- .in any form the:r·e is pain, ·frequent 

desi re to urinate and a dif'ficul ty of urination. J.'h e d isease may ascend, 

producing a. pyeli tls · lyelor.ephrosts , or ureteri tis. The urine is usua lly 

·acid, except when en.grafted upon a chronic process. It contains pus cell ~ 

whose numbers will vary with the f rom c ,,.. cystitis, desquam:nated bladder 

cells, v~!YbB~oHY.'210es~tlti~ 1 b,c , and a litt le albumen. 
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2. Chronic Cystitis:--
1::.tiology:-- Any of the ·causes named for acute cystitis acting · in 

a mild degree and over a greater period of time may produce a chronic cJ•st tis. Lere there is nearly always an hypertrophy, especially of the '.nuscu-· 
lar coat, so that in extreme cases t h e walls a .. ·y be 2-3 ems, in thick:1ess . 
The interior shows the ribbed appearance, the neins stand out prominently, t he mucosi:-; is sor.1ewhat yellow, covered with mucous and deposits of urinary 
s a.l ts, especially in the r ecesses. Soreti~cs r;e ..... :ey .3et a ve -: ~· thin wall, especially if there has been pa rBlysis with hyperdistension. 

The urine in chronic cystiti s is practically always alkaline, h~s 
a very bad odor as of decomposition, is turcid and does not filter clear. 
It may be somewha t stringy and albUJ'len may be present. Microscopically, i : 
the urine one usually finds many trip l e phosphate s , a L1rnonium ura.tes, pus 
cells, bladder cell s , and be.cteria . Eere aJ.so t he inflammation mat extend to t he u pper urinary pc.ssages. Upon a chron ic cystitis we not infrequent! 
have an acute process placed as indicated before. 

VII. Specific Infections. 
~~ 1. Tuberculosis:-- This is mos t frequ:ently secondary to a prima ry 

lesion at some point along the genitozurinary tract. It may also ac co~pan 
pulmone,ru or intestinal tuberculosis . In th e forme r case , from the geni t urina ry tract, the primary point may be in th kidney! prostate, or sem­
inal vessicles. Tho first change is a thickening of the rmcosa, usually a' iout the trigone, then an ulcerat i on) perhaps to and including some of t h 
muscular coast, at times to the perivesicu::i.ar .tissue or even into t h e 
rectum. 'fhe edges a re undermined and the base of the ulcer may be coverec 
by a soft, gr ayish; caseous materia l. Upon r emoving this small tubercles may be s e en. Crdinarily there is an accom·-a.nying cystitis and hy:J?ertrophy 
of the bladder, ClAj~.A.-1 ... -0 

The u r ine may show the ordinary changes of chr onic n.e-i,.h-~·i tis and i additmon t o it may be found some tubercle bacilli . Usually, ho~ever, 
the amount of urinary decomposition in thi s tuber cular cystitis is n o t 
s o great a.s in the ordinary shronic form. 

2. Syphilis:-- Invol vement of the bladder by syphil i tic changes 
is vor;,r r are. 

VIII. Vessicle Calculi:--
L tiolog~r and Forma tion: -- SoBe of the s tones have their origin 

in t11e kidney or in its pelvis, at lea s t the nucl eus. Drinking hard water 
various diets, predisposing to altered urine, chronic cystitis, p resence of bacte ria and foreign b od ie:-s ma;y- be r:ienti oned as predisposing causes. 
Vessicle calculi are rather more co~mon in the extreMes of life, in the 
very young and the very old. They are quite rare in the females, the 
shortness and si ze of the urethra per~itting a more ready passage of t he 
calculi. 

Practically always the calculus consists of three parts: eg, 
(a). The nucleus, which ma r be a bit of blood clot, mucous, forei ,:;n b ody, 
or a. smaller renal c a lculus; (b). The body, consisting of le.ye rs of the 
constituent salts held toge ther by mucous. ( c). A er ust of varying thickn ' of soft phosphatic ma terial. These calculi may be sing le or P1Ultiple 
and when multiple may l 'e faceted and there may be an excessive deposit of 
urinary salts which can hardly be classed as calculi. 

Composition and Description:-- The calculi a re rarely pfure, but 
consist of a mixture of various salts. They are named, however, from thei · 
cheif ingredients. 

The uric acid Cc lculus is usually an oval or spheroidal shape, 
fairly h ard , smooth or nodular, brown, distinctly la~n ina ted) and frequentl · 
encrusted with phosphates. This is perhaps the most frea_uent stone and may r each the size of 3·-4 ems· in diameter . · .. hen very small a!ld multiple 
thsy may be passed ty the urethra as gravel. 

P.mmonium fJP-J.lJij..t/ff Ura t e Calculi'. __ :: ·, ·'These are verylike the above 
but lighter in color and the l aminations are less dis t inct. 

Calciu.rn Oxalate Calcul~ :-- These are the he.rdest found j.n the blad 
der. They are rough> h ave a.n frregular surface cove r erl by l i ttle rounded nodules or sharper spicules to from the mul t.er:cy caJ ~uli ~ '.ihey are very 
dense, hard; J.2.minated., of e. dar1'i: -·rf:;d(' ish b r-T\'ffi c :iJ.o r o r aj_most 'black from the prese:.1.ce of blood . As a ·ruJ e thsy c.re not ::..a. r g8 : d.S thGy g rO\v 
slowly and their roughne ss casuses much i!'rita.tim1 attt>acting attention to 
ther.i earlier than in the <biher :Lorms c 

Phoo;>hatic 0&.lculi :-·- In Uie purP state t hese are quite rare. 
They from the u sual encr·u stations on foreign bodies whet1 an alkaline decomposi tio::.1. he.s en.su ed . They may, however, be fairly pure men deposi tee in the recesses of the hypertroph1.ed bladder, however, when t h ey bef;in tO encrust Other S.fl.lCUJ.i t h e;,r fOl\?) t,hp } ~- y .. -:2s +, b " ·~ ::..'r _~ <.;.L ,_ , .,,,r. , .. ~ ' ·

1
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we meet., This t.hen gt·«1 13s the B cone a grayish vihc t ~ _ some7ihat ch<=~lky 

appearanc e> grc;r1ular surface; friable, of an offensive odor, and very li tt . 

appearance of lamina can be seen. They are compo se;d usually of a :-.r~. xture 

of calci"Lun a.ncl ammordum phosphates. 
Cystin Calculi~--- This is a rare. calculus. It is of a greenish 

waxy appearance. 
Xanthir.. Calculi:-- This is qui to rare and of c• d:istinc~ red color. 

. Results:-- A fre~unet desi~c to urinate, pain, especially at the 
end of urina.tion when the stone or atones are prl;ssed dovm upon the scmsi­
ti ve trigone. At tir:ies a sudden cessation of urination, as _tf_.., s 1,,ones >­

occlude the beginning cf the urethra is noticed. Sooner or later a chroni r 
cystitis with hypertrophy cccurs. Latur ulcer2tion with an ascending 
inflam~ation involving the renal pelvis of the kidneys is seen. 
IX. Foreign Eodi8s. 

It is :narvei_".)1'.S} the:; varl oty of foreign bodies which find thf~ ir 

way into the bladder, as pieces of catheters, hair pins, pins, etc. They 
become encrusted with phosp::ates and cause 8. chronic cystitis if allowt:d 
to remain. 

Lecture 10 . 11/13/ ' Otl . 
. X. Tumors of the Bladder . 

Benign: --- Po lyps of fibrous tissue covered over with the ep i thelic.: 

lingng of the bladder aro not unusuall results of a chronic i nflaD::nation . 
Pap~llomata:-- These tumors also at times seem to arise a s the 

result of a cont~nued irritation, but then again there is no apparent 
ba · se. ~~EY are usual ly situated near the base ot the bladder (trigone), 
and appear as villous or caulj_flower like excressences , the whole tumor 
having a soft , ·gray or pink appearance. They are very vascular a.nd liabl t­
to give r i s•;. to b~_cedin·~. 0_}.cr_oscon!_call;y, the little processes are com­
posed pf connective t, i ssue centrally placed, in which are numerous c api l­
lary blood vcss6ls and c0vering over this connective tissue is the lining 
epi thelia of the bladder·, which, hov1ever, may she w a greater or less 
number of lf:!yers than normal, Sometimes the conn0ct i ve tissue may have <F:. 

almost mucoid c.ppe&r3.nc e (very loose). 
Fibro-myorna and Dyxoma have been r ecorded, but are rare. 
2. ri aL.g.na.r: t '~1urnors: ···- .Sarcoma almost never occurs, except as a 

secc-:1da,ry invasion from a tumor, in th e neighborhood. 
Carcinoma:-- In nearly ~1 1 the cases of ca rcincma of the bladder 

there has preceded i +, a papillo:n9... The bladder wall is thickened and in­
filtrat ed, ther& i s an increased tendency to bleeding, and an cystosccpic 
examina.tion cne socs a rour;h, raw, necrotic area . In the female, second­
a ry extension to the bladder by cancers of the cervix and vagina a~e the 
most frequn~t complicatio~ of carcinoma in these situations. 
Li. Urethra e 

I. Ana t omical Ccnsidera tions: -- I\.emember that the course of t he ura thra 
in the fE:mal e is comparatively shott, that in the male much l onger and for 
convenie:nce we speak of an ant0rior and post8rior portions. The lininf, 
epithelia is at first of a transitional charadter, quite similar to that 
of the bladder but gr adual ly approaching a sq_ua.111moL:s vr0 :;_' i e ty to merge \~i th 
that covering t:ie g l Dns or vagina as the case may Le. 

II. Congenital P.noinr~ lies;--- Ccmplc;te absenc8j either partial or complet<::: 

may l er-cd to the death of the foetus. Double or even f tripl0 urethras 
have teen observed, which may have a common cpening or separ ate ones" Con­
genital absence of the roof, epi sps.dias, or of the floor, hypospadi as, or 
not so rare. 

III. Inflamnw.tions. UrE!thri tis. 
1. b.tic- l ogy: -- by far the most freq_uneny cause o f urethrriiis is 

the Gonococc~s a~d in nractically in al l the cases this comes about 
from impure sexu.e.l intercourse. In deed, nongonorrheal inflammat i ons of 
the urethra, except post o~eratiVe , are so r~re as to be al~ost. negli gibl e . 

2 . Morbid Anatomy:-.- 'l'hG 'gonorrheal infl ammat i on is at first 
superficial and confined to the anterior part of the ure thra. The mucosa 
becomes swollen red, the epithe lia desquammat' s to leabr-.,; a raw surf~ . c c , 

ther~ is & thick yellow irrit ating pus which in the male, if remaining in 
contact with the glans may causq it to r·ecome swollen, edematous , and of 
an angry r ed color. 

3. Microscopically:-- In the early stages the biscuit shaped 
diplococci are t o be found wi thin and between the lining epitThelial cells 
and within the polys. La tcr on t hese orga.r..isms a.re found in .,.,he submucosc 
and beneath i t, here freq_U8!1tly inhabiting the leucocytes. Unless prop-

erly intelligently and thoriughly treated · hres acu tt:. inflammation practi­
cally al ways t ecomf::s ch!"onic by in vol vj nt; the urethra.l glands and the poste­
rior urethra (posterior Urethritis or Gleet). Now in .the submucosa 
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resul ts a dense in.fil trB t i on of l euco c~r tes, a riru. l t.i. x;:: .:'_ c:c-k t i on of fixed 
conn ec t ive t issue ce l ls forT'l i ng embryonic connective tissue cel l s e.nd f i bro .. b l as ts whi ch finally go on t o the fo r mati.on of adult connective· tir>sue . 
I t i s the cont ract i Dn of thi s latter whic:t ca.uses the co!'1.mon cornplies.tion c 
of s t iri ctur c . In p l a c 0 of the normal transitional epithelia we now hsve 
defini te f l at cell s whi ch are usually stratifl6d cSnd may even nforrn papil­
lomatous pro j ecti~ns. It is impossible to s 8y and often difficult to dcm­
onstra,t8 just wherP the '30nococci in these chronic CE ses mal':e their ab::-de; . 

4 . Asso c iat~d Lesions :-- Lymphadenitis : -of the nod e s of the groin 
is no t fr eQuent in uncompl icated cases . Other tissues near b~ arc fre­
quently involved. In the male epididenytis, prcstatis, periurethr~l 
abseesses, cystitis, and pyelitis are; common . In t he female vaginitis, 
wh i ch is usually the prj_mary seat) cystitis, pyeli tis, endometri tis , s el ­
pyngi tis , and oophcritis ars found . 

Distant Lesions: -- These usually result from an infcctioi1 throu,sh 
the blood as, arthritis , teno-synovitis, endocarditis, nyocarditis, peri ­
ce.rdi ti&, p leurisy, psritonitis, neuritis , myelitis, und T1~csc itis . (?foe.rly 
all th€.: serous ~neE1b ranGs :01ay be in vol vcd by the l?:;C'---orr i.rnal infection). 
Do not overlook the gonorrheal ophth3lmia., which is estirriatE.d the c2,use of 
at le ast one third of a l l c asE:;s of blindnes3 . 

fl. i:{eS&~lts:-- i:er 0 vre doal net with the associat r.:.d lesions but 
with the condition of th(; urathra itself. Tho important complication here 
i~ stricture. 111is is a very freq_uent se~uella of gonorrhea and gleet . 
The most frE-quent si t 0 is in the bulbo--r.rnmbronous portion, possible t hE:. 
nox~ mos t fre;a_u.:e.nt ls the anterio r 2 o r 2 i/:.! inches. There nay 'cc one 
stricture ("r several· This is due t o the exccssi ve formation of fibrous· 
tissue and the o l der tho stricture t he Tllorc dense and :firr.1 this fibrous 
t i ssue tocomes . The stricture usually appears lat.c after the acu t e i.nfcc ­
tio:::, rarcl t under a ,.ear, 1orc often a ft e r ? or 4 yea.rs. .bs the result of 
the , stricturo the portion of the urethra behind it is dilated, then t he 
bladder , then a chronic cy2titis with e.11 of its at t endant possibilities. 
Peri urethral abscesses, fistula,. infiltration of the tissues .with uri ne 
with a subseauent cellulitis arc not in:frcl'.'unent. 

Prognosis :-- It is doubted by ~any _rsood FJu thori ti E: s whether chronic 
gonorrhea or gleet cs.n ever be surely curE.d. 

IV. Mechanical Injuri es Df the U~ethra . 
These are usually due to too :forcitle introduction of sounds or 

catheter s or the passage of f o rei gn bodies , calculi, end stones, and to 
cxter·n.a l injuries . If the injury be lonr;i tudinal, as in surgical op or.'.:. ti on· 
it hea ls wi t hout tr.oubl:e . If transverse , the :-mcosi.~ retracts, heal ing 1 y 
3r anulat i on and stricture practical l y a l ways results. False passage s 
produced by inst r umen ts, wounds , etc . , May l ead to extravi sation of urine . 
The b l ocd :from such ::..njuri es is u sua lly bright r ed passed with the first 
urine, l::ut blocd c l ots in the forr'l cf ce.sts of the urethre. e..re sol11eti1es 
p~.ssod . 

V • .Sp0ci:fic Inflar;rr'.1at ion . 
1. Tut.crculosis : -- This may due to deseending infection when it is 

usua lly si tua.ted in the posterior urE..thra . It :n.ay l:e si tua.t0d e.nynhcre as 
t he r ·:sult of an infection fro~ penile tbc. 

2. Syphi li s: --- The prin-1aru Chc!1cer may be si tua t , d in the an t0rior 
portion of tho urethra and on healing will pa7oduce a stricture. Gumrnatn 
a.re rare . 

VI I . Tm11ors : -- 7unors of the urethra are uncorirn.on . The pa pi llomatous 
projection in chromi:c urethritis arc usually insig:nific1=:nt . 

Carcinoma may t6 bf th0 flat cell variety ; · risin~ fron the lining 
cells or o.deno-·carcinona to:,innine; in Cowper's r.; l ands. .Seeondary inve.sion 
~onetines occurs. 

~is eases o:f the Llood, Outline of-- ­
I. Prelimina ry Considerations of tho Elood . 

1. Fhysico- Chemical . 
la. 3pecific Gravity. 
2a. :-teaction. 
::3a. Lemoglobin. 
4·a. Plasma. 

2 . Cy t o logy. 
la. £ed £lood Cells. 

lb. J.·~orrnal . 
2b . Abnornal. 

2a . Leucocytes. 
- lb. No rmal . 
2b • Ab no rm a l • 

3a. Elood Plates. 
. -, 
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II. Variations in Hemoglobin. 
III. Variations in Leucocytes. 

1. Degenerations. 
2. Hypoleucocytosis. 
3. Leucocytosis. 

la. Physaological. 
2a. Pathoiogical. 

lb. Post-heorrhagic. 
2b. Cachectic • 
3b. Te rminal. 
4b. Inflammatory. 
5b. Expe rimental. 

IV. iariations in ~rythrocytes. 
1. Polycythenia. 
2 • .Anemia. 

la. Secondary Anemia. 
lb. Etiology. 
2b. B1o od Changes. 

le. Physio-chemical. 
2c. Cellular. 

3b. hSSociated Lesions. 
4b. Prognosis. 

2a. Primary or Es sential Anemia. 
lb. Chlorosi s. 
2b. Pro.3res si ve Pe rnicious 
3b. Leukemia. 

le. Myelogenous. 
2c. Lymphatic. 

4b. Pseudo-leu¥ewia. 
5b. Anemia Infan torium. 

V. Elood in Acute Infections. 
1. ffin Pevers. 
2 • .Septicemia. 
3. Diphtheria. 
4. Pneumonia. 
·5. Malaria. 

P.nemia. 

6. Typhoid. 
i1/16/ 10s. Lecture 11. 

Liseases of the ~lood. 
I. Preliminary Considerations of the Elood. 

1. · Physio-chemical properties of the bllod. 
la. Specific Gravity: -- This, in the normal indi vfdua.l, 

varies from 10f)5 to 1069, it usually being somewhere about 1059. One may 

f fine an ncrease in the specific gravity of' the blibod in those living in 

high altitudes, in the new bo rn infant, sor.ietime·s after }) rofuse sweating 

accompanied by muscula.r exercise, sometimes after a serious diorrhea, in 

certwin skin diseases, sorn8 times in old age, and ~fter menstruation-. 

It will be s e en then that with the exception of the skin diseases the in­

creased specific gravity of the blood may be practically regarded as phy­

sio l ogical . 
The decreases in the specific gratity are more distinctly patholog­

ical and are found in chlorosis, in the anemias, (especially pernicious), 

malignant disease s, leukemia, and in certain cases of dropsy. 

?a. Reaction;- The normal reacfion of the blood is akla.line, 

although it is quite difficult to ascertain a normal standard because the 

difficulties of determining the degr e e of alkalinity a.re such as to make 

pessible manlt errors of operation, however, it is probably of almost the 

same degree of allrnlini ty as a • 2 to • 3?~ solution of sodium hydrate. 

Thi n alkalinity is decreased in f evers, in cachexia of carcinoma, and in 

diabetic coma. Indeed, in the latt er the alkalinity is so much decreased 

as to almost justify the belief that there is an acid intoxication. 

3a. hemoglobin:-- This is the coloring matter of the blood and 

is found in the erythrocytes, combined with oxygen giving the bright red 

color to the blood in mass, this is oxyhemoglobin. ~ihen it is combined wi t 

carbon dioxide it produces a dark red color, = r educed hemdglobin. As a 

rule, the number of rd cells per cubic millimeter is reduced correspond­

ingly to the reduction in the hemoglobin. For convenience we sey that the 

normal hemoglobin is an hundred percent, this mea.ns 13.6 grns, of hemoglo­

bin(=,¥) (Hb), to ever 100 cc of blood. The hb index, or color index, is 

the quotient obt&ined by _ dividing the percentage of hb by the percentage of 

r,b,c,, taking 5 000 000 per cumm as the standard; ie, if the patient have 

a hemoglobin of 50% and a r,b,c, , count of 3 000 000 per cumm, his Hb index 
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would be 50 divided by 60 = .83. If, however 
count of 3 000 000 (60% of normal r,b,c ) th~ 
by ~O = 1. 1~e fluctuations in the Eb ~nd the 
later. 

the Eb be 60,% with e. r,b,c , 
in~ex would be 60 divided 

Hb index will be indicat0d 

. . 4a. Plasma:·-- This is the fluid part of the blood and carr~.c~=: 
in so~ut10n a whole h?st of.chemicals, both inorganic salts and or~anic 
material, the latter including not only the urea, uric acid etc. - but 
many other socal l ed sp~ci:fi? bodies, whose nc.ture and chemi~al co~position 
we do not know, as anti bodies, cornp limemts, etc •• Let us mention snecif­
ical~y o~~Y on~ of the~c, ~he fibrin f o rminig bodies or :fibrincgen. - These 
a re incr~c.sed in corta 1n di sea.ses such as jbneumonia., articular rheumatism 
suppuri!.tive pr,ocesses etc , so that the blood clo ts more auickly c:.nd firme~ 
than ~sual · 'lhey ar~ dec:eas~d in pe rnicious anenie., hemophilia.s, etc, 
s~ thc.t the coe:gule.tion tir.:io is longer and the clot l ess firm. The injec­
tion of peptoncs, ~ou may recall, r:1 ay inhitit the coarrulaticn alto.o:e thc r. 

2, Cytology:-- 0 
J 

la. ~0d CGlls or Lrythrocyte s · 
lb. l!o rmal: -- 'I'h6 normal· r ed cell is a. b 1 conca'tle disc, 

fr~m 7-8 m~c:ons in diameter, about one micron thick, is V€ry elastic, 
ha.;:, no dcf1111 tc eel 1 v1all, but the cy toplcsr'.l is s : .. ·;10wha t more condenssd. on 
the surface:;· h0me-mb0r, the.t in early e·!bryonic life .rnd in the early stagv 
of form!:'.tion of r,b, c , e:.ftE: r birth, these cells are nucleated, however, in 
the circult:ttion nucle.atod r,t,c arc not norma l· In a properly prepa.rcd 
',',rQght' s stain, th<:.: r ed cells have a light pinJ( or sli ghtly oran~e color, 
the ccn t er beinG sli ~h tly li p;h ter in color then the periphery. 'i"he normal 
nu:nc e r of r e d ·~ells in thr· &.cl.ult ~nal c is usue.lly given at 5 000 000 per cu·' 
in the female a.t 4 '!00 000 . This nur.ibcr is subject to slight no rm r:c l var~ 

ations even at diff~rent tines in the s2ne d~y . 

2b. A.bnornal: --
Sd:ze and Shape: -- · .. hi le in norma l individuals the re may be a sliP:;h -~ 

varie.tion in the size of the r,b,c, this is not marked and as to sha.pe · the ~: 

red cells may e l cn ge t e to sq.uc::eze through the fine blood vessels but the y 
,,.._ auicl{ly. rcassume their ordine.ry shape. Cn tf:e other hand, in c e rts.in dise«' 

which .1-iill be .Si ven later, n:any variations in size and shape appear in tho 
r,b,c, to which the general tE.rm poil\ilocytcsis is .:; iven. A cel l sma ll er 
than the normal red c e lls = microcytc, one l a r ger = macrccyte er megc:,lo­
cyte. (None of these are nucleated). The microcytes are usual ly frctn 
1-4 microns and the megelocytes 10-20 microns in diameter. 

Chan£.§.:.; in thQ_stein1_ng PJ'JrQETties: -- P? thologica l cha.ne;es r1ay 
occur in the cytoplasr:1 . of t he red c e ll where by it looses its affinity 
for acid st~ins nnd ei tht:r ta.Jr es no stain a. t a 11 or the basic ste.in. This " 
may I.. c true of the cell as a whole or it me.y occur in little areas through 
out the cc.11 irregularly. This is s,:>oken of as poly chroma t ophylio. or 
polychrome..sia. 'i'he se arG probably dc~enere ted changes, however, sor.te ·1001{ 

upon them as r egeneratiVE· 
Nucleated Red Elocd C8lls:--As indicated before all nucleated red 

cells in the circulation arE. abnor:1w.l. 'I'heir significance -will be g i vc:n 
under the various disecses. .:i th · .. ·right' s stain they havE.. a dc<::p blue 
nucleus G.nd a distinct e.mount of pinl\. or very light blue cytopasm. There.: 
are four kinds: (a) Nor:moble.sts, which a.re of the seme size a.s the ordinanr 
red cell, 7-8 !!licrons, have a deeply stained centrally placed nucleus occu­
pying e.bout one third of the c8ll. They I.I.Dy t:e told from the S't"!.r:.11 lym­
phocytes, which they reee:-nble, in that the nucleus is Dot sc lerge a.nd the 
relatively greater cytoplasm is not so blue but shows c distinct t endency 
to ts.kc the c rclinary stlining of tho r c;d cell cytcpe.sr!L (b) Y.,pff:i/i Microbl8.'' 
These are nucleated reds, smaller thst1. the ordinary red cell, from 2-~ 

microns. It is like the ordinary normob l as t, eice?t in size. (c) Geg~ ­

loblast from 10-20 microns, larger than the ordinary c e lls, geme r a lly 
rou~1ded, although th~i r shape :may te some\'lhat distorted when sprE-::ad on e. 
s lide. Their single nucleus, while usually q_uit t.. dense, may be frag:menyed) 
lobed, perhps showing varoius mytotic l'igures or even a nucleolus. (d) 

Giga.ntoblas.ts are al l nucleetea reas over 20 microns in diamete r. There 
is mor(- tandencf j n then to show varoius nuclear chanq:es. 

2a. Leucocytes. 
lb. Norm~l :-- The normal number of leucocytes v2ries 

quite e. good bit under different conditions and at different times of th8 
da.y. It L:; usually r:; i ven at from 7 000 to 10 000 per cumm. The rel~ ti on 
of thE; whj.tes to the reds is inmortant. 1'his should be from about 1 to 5 OC' 
to 1 to 1000 . le. Lymphocytes:-- All lymphocytes have more nucleus 

than cytoplasn ard are divided somewhat arbitrarily into the small end larg, 
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ld. Small Lymphocytes :- ·- These are :from 5-8 · 
microns in diameter, more f'requently .the latter. In the adult they con­
stitute from 22-25% of all leucocytes, in children from 50-60%. They hav 
a comparatively large cantrwlly located single nucleus with . an insi~~if­
icant narrow rim of' c~toplasrn. With Yiright' s stain the nucleus is a de.rt· 
purplish blue with a robin 's egg blue cytopasm. There are rarely any cyt 
plasmic granules. Those cells may be very slighylt ameboid but are not 
phagocytic. 2d. Large Lymphocytes : -- F'rom 8-10 microns in 

· diameter, cons ti tu t o from 2-4-% of the leucocytes, af p re la ti v~ly large 
round, single centrally paced nucleus, with a distinct rim of' cytoplasm. 
The appearance with ilright's stain is the s ame as for the small lympho­
cytes, except that they have more cytoplasm and in this cytoplasm are occ 
sionally a fe w dark blu" or purple granules, though never marked in numb c. 
These are somewhat ameboid but not pha.gocytic. 

2c. Transitional Leucocytes:-- '.rhese are from 11-1. 
microns in diameter, constitiute from 1-2% of the leucocytes, have a larp­
rounded er oval, usually ma tched centrally palced nucleus, with a relativ 
gr e tere rim of cytpplasm. \ii th Wright 's stain t he nucleus has a finter b~ 
than in the lymphocytes, the cytoplasm a faint blue with some few purple 
granules. They are actively ameboid and phagocytic. 

3c. Lecture 12, 11/20/ '08. 
3c . Po lymorphonuclear neutrophils:-- From 12-20 

microns i _n diameter, in the adult compri se from 60-70Y.: of the leucocytes, 
have a centrally paced, distinctly lobed or twisted nucleus to represent 
the various capital letters. ri may be elongated or curved. These cells 
have much cytopasm with fine granules. ti th \':right' s stain we find a da:r 
blue or dark lilac nucleus and the fine cytopasmic granules are of a r edd. 
lilac color. These l eucocytes are actively a.meboid and -are phagocytic. 

4c. Eosinophi ls: -- 'These are from 8-20 microns in 
diameter, usually about 12 microns, and comprise from 2- 4% of the normal 
leucccytes. The nucleus is distinctly lobed or double, there is much cyt , 
plasm containing large shiny granules. ·,.i th \/right' s stain we have e. bllF 

. or dark lilac nucleus and the l arger cytopasmic g r anules are distinctly 
red, lying in a light blue cyt~pasm . Freg_uently in the slides thes e oosh 
ophils can be seen breal{ing up and discharging thei r gr anules. They are < 
boid and somewhat phagocytic. 

2b . Abnormal Leucocytes: --
le. £fiast Cells:-- These are foom 8-12 microns in 

diameter, the nucleu.s is single, double, or at times lobed. There is a 
compara tively narrow rim of' cytoplasm in which are large granules. Some­
time~ these 1:1ay be encountered in the normal blood. \·1i th ·~:right' s stain 
the nucleus is purplish or dark blue, the cytpplasm i s blue and in it arr.-· 
many large dark purple, ammost black round granules . 

2c. Hyelocytes:-- These are always abnormal in the 
peripheral blood. ld . Eosinophilic myelocy t es: -- These are l arge 
in exceptional cases reaching 4~=50 microns in diameter, but usually from 
15-18 microns. They have a single nucleus , usually excentric, wi th much 
cytoplasm and fairly large granules . Hright ' s stain gives a dc'.r k blue 
or dark lilac nulceus, a faint blue cytoplasm in which are many red, fair: 
large granules. It is differentiated from the ordinary eosinophil by its 
single nucleus, its usually large size, and somewha.t smaller granules . 

2d . Erlich 's Myelocytes: -- From 15-18 microns , 
has e centra.lly placed, single nucleus, with eosinophilie granules . \;ri1?-:ll 
stain gi"ves a lighter blu~ nucleus with r sd granules and a lighter blue 
cytoplasm. Crdinarliy this is included under the preceding group of P~t 
eosinophilic myelocytes. 

3d . Corneil' s r.i!yelocytes :-- From 15- 20 micron: 
has a single excentric nucleus, with much cytopasm showing fine granules. 
\~ri3ht' s stein gives a ligl1ter blue or lilac nucleus with a faint e r blue 
cytoplasm in which are fine purplish gr anul es . This , perhaps, is more frc 
ouently calle d th~ neutrophilic myelocyte. These myelocytes normally 
occur in the marrow of ba.ones, where they are spoken of a s marrow cells. 

3a. Llood Platelets or Plaoues :-- These -are little suherical 
or ovoid bodies from 1-4 microns, circuiating frse in the pla.sma,·variousl 
estima t ed at from 2 00 000 tp 400 000 per cumm. 1'he origin and signifi­
cance iis still in dispute, but as ye t they have no cl inica l irnporte.nce . 
They disappear on exposure of the blood to air. ~-.'right' s stain shows them 
blue with smooth or irregular margins, containing many small blue or viole 
granules toward the ce··-..ter. They frequne~t ly occur in groups or masses. 
The greatest imports.nee connected with t '_em is when lying accidontly upon 
a. r,b,c, they may be mistalcen f111r the malarial parasites. 
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II. Variations in tho her.i :;globin. 

:r::ormally thern should 1:e nofrec Eb in the pl~sma or staining the 

tissues, however, in CC;r:tc.in disease v1h~- re there h~. s been E:XtEnstve hemoly­

sis, es occurs in cert;.:in sn!:-Y..e venoms, r-rith poison0us toad stools, ccrtei.in 

drug3 as ¥.Cl03, carbolic acid, and after severe burns, and sometimes in 

the acute infections as pneur:1onia and malaria. A condition somewhat sim­

ilar occurs in postmortcn deco-r1posi ti on. ·:;hen the Eb is di ssol, ved in the 

plasma the condition is called hemoglobanemin; if eliminated in the urin0, 

giving it a darl< bro;·m or deepd rGd color, t he condition is ce.1 J ea hcmo­

globinurd.a. Thi,s last is ch&.re.ctcristic of certain severe infec · ions of 

mal~ria, = "black wo.ter fever". In all of these cases an e.xcess of l.b 

is co.rried to the liver, transfered into bile pig~ont, so the t wo get ja.un 

dice. As a rule, thf; porcen t~ ge of i -.t varies up End down uniformly with th 

changi;; ;.n tho nunbcr of: r,b,c, however, in some conditions as cl1lorosis, 

the lib ind0x m&y b E. less tlw.n one, which means tlln. t t,hc individual red ceL 

contain les:.:; Lb than usual. On the other hand, we sometimes the 1"b index 

greater then one , ~~s in pernicious aneriia when it is .}.7, mee.ninr; tha t even 

though the r, b ~ c, n.r0 d.~creascd in numeer, each cell carries mo r e I-lb" than ., 
usua 1. Various chef'liCGl combinations of Hb are possible. r.rdinarily the ;-, 

j.j, f;f!, oxygen is 100 ::,cly co~nbinod with the J:~b == oxyhemoglobin, but some­

times i.t is more; firmly bound, less easily dissociated = methemoglobin. 

This mcthemoglobin is formed with a variety of poisons prominent e.mong 

which ere EC10:3, certain of the coal tars as acetanelid and antipyrin, etc. , 
Th :".. s CG.uses the blocd to v.ssunc a dark chocolate color and gives a chc.r-

actcrisi tc spectru;-;i. '1.'hc carbonic oxide hemoglobin (CO Hb) occurs with 

inhalation of fire damp or illuminating .~as containing CG. It gives the 

blood a rose or chi:;rTy red colot. ·: hen warmed in a porcelain dish Fi th lC 

NaO~ the CO blond b e comes cloudy, then clear with reddish flakes on the 

surfl~Ce , while ."nor !1.1E l blo0d beco:ncs brown rvi th a grEmish cast . 1\lso upon 

addin~ 2.nCl so'lution the CG blood becomes or remains red, while normal bloc 

will turn blacl-\. Cn adclin.e.; 4: or 5 volum.E.s of lead acetE>,to the CC blood 

remains red, while normal blood turr1s black. This co~·1b5. ''1.::;, tion of CO with 

hb persists in tho blor-d for severo.l da.~r s> even though t~rn pe.tient is to 

recover. It also g i v0s a ch:irac teristic appea,rahce v;ri th the 13pcctroscope . 

III. Variations in the l eucocytos. 
1. D05enero..tions: -- · .. here leucocytes are pr0sent "in degencre ting 

tissues they naturally take part in the process, however, in the bleed it­

sc.:lf certain de~cnorc. tio'~ s may be founcl. '1.'hi s may occur in so·:rie of the a.c1.. 

infections and progressive pernicious anemia. ~·he neutrophilic !-~ro.nules 

may tccome acidophilic, the nucleus becomes irreguler, swollen or shrunken 1 

staining b adly or even disappeEring, sometimes with kariolysis or kario­

rhe:xis. 0.L'he lcucocyt cs may also undergo a gj:ycogenic degeneration. This ~ 

found in such diseases a.s . dia.detis mellitus and in suppurative conditions . 

~ben the filn i~ dried and stained with iodine and gyycerine, th ree 

d egr ees of this g lyco.:;enic degeneration( idiophilia) may te found. (a) A 

slight diffuse mahogony color throughout the whole cell. (b). Definite 

rounded globules in the cytoplasm or E;Ven in the nucleus . ( c). 1'he v:1hole 

c e ll may be fill ed up with glycogen. 1'..cmePlber that the g lyco3en is froely 

soluble in water so thnt no water must be allowed to come into contcact wi ·. 

the filr:i. 
2. Eypoleucocytosis: -- This is a condition in which there occurs t c 

few leucocytes in th e priph0re.l blood. There nay b e an a.bsolu te hypolouco­

cytosi s or leucopemia~ if the number p or cum1!l be too small. Or it may be 

relative if Hi oir proportion to the red cells be too small. Th e latter is 

a r 2.re condition 0:-:cept as associatE: d with an absolute hypoleucocytosis. 

!.euco:!)eraia, while strictly s-r:-caJ{ing means hypoleucocytosis, is sometimes 

applied to both· '.1.'ho dectease in the norrne.1° number o·f leucocytes r.my occu: 

in a nuber of conditions; egj (().).·starvation and malnutrition, e.s in ce,nc ::-· 

of the oeso:phs gus . (b). :,ho rt, hot or :Qrolonged cold baths produce a tern 

porary q.ecr8ase in the leucocytc::·s . ( c). ;·.rest of the a.cute infections whic: 

show no leucocytosis, may at sometime in their co~rse show a hypoleuco­

cytosis. (d). In pernicious anemia the absolute count is sometimes low, 

indeed this ma.y occur in ..:..nj; sGverc anemia. ( e ). In the soca lled splenic 

anemi a or in tht: spleinic form of Hodgl<in: s diseasu '.tff; not infr0r;_uently ha·, 

e marked dccrE:ese in tho leucocytes. .In nea.rly a ll of these cases it is tr­
polys t hct suff€r most, ther& being a relative increase i n the nuber of lyr. 

phocytes = a relative lynphocytosi s, · 

'.;hi le stictly t:.p ~ ak:.ng it does n o t come under :~eucopenia. I wish t c 

.call at~ention to certain acu te infections, which are not accompanied by a 

Leucocy os1s 0 Indeed, as suggested above , there number may be actually de 

dacreased~ These c~nditions and diseases are the following:-
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Typl:Wid, para.,..typhoid, most cases of grippe, measles, mumps, mal +.o. fever~ eyst1tis, certa in fonns of tub erculosis, including insip ient tuberculosis 
miliary tuberculosis, tubercular peritonitis, p eriosti tis, ostitis , 
pleurisy and pericardi tis. It is to be r emember ed in t h is connect i on thE· 
D.riy of these diseases ma.y exhibit complications wherein the leucocytes ar 
increased in number. 

3. Leucocytosis. 
This means an increase in the leucocytes in t L .... I; Gri:nheral blood. This may be an absolute increa se or a greater numbe r per c.m.m. 

and it is to t~is that we usually refer when speaking o f a leucocytosis. 
Or the increase 1nay be r6lative, where the proportion of whites to the r e is greater than normal. lihere the number of leucocytos is grectly i n -
creased, the boundary being arbitrary, the condition is called hypcrl 0uco cytosis. 

la. Physiological leucocytosis:- Heretwe include that 6f the newtorn, of digestion, of pregnancy (?), post-~~?.'~·\l.~aag~e, afte r vio-· lent exercise, massgge and cold b aths. · 
lbo Leucocytosis of the newborn:- At birth the aver­age number of leucocytes in the babe is from 17, 000 to 34,000. This gra­dually falls until in the 6th year, when it rea che s that of the normal 

adult. On the first da.y the polys predominate, 75fo, but by the 8nd week 
their per centage has sofallen , that we have only 3Gfo and 45% of pympho-
< ~rtes, e. condition which continues throughout the first yearo '_,_hen the per ccntage of the polys rises until about the 5th year when the usual con di tions rnc t in adults pr·evail. · 

Lecture 13. 11/23/tos. 
2b. Leucocytosi$ of digestion: 

As indicated before starvation decreases the l eucocytes, but on the 
oth0r hand after a mid-day meal, especially if it be rich in proteids, 
there will be an in.crease in t he leucocytes, r eaching its maximum about 3 
to 4 hours af'ter the meal. The increase is usually a.bout 1/3 more. lmy disease of the gastrointestinal tract may prevent t h is increase fn the 
leucocytes, especially if it b e of the stoma.ch . Heals chiefly of mea.ts 
gi-re e greater increase thaltl the vegetable d i ets, howev0r even in a fas t­
ing person about mid-day there· b egins to be some increase in the number leucocytes, a kind af periodic variation. 

3b. E.eucocytosis of Pre gnancy ;·-· 'hile it is usual ly 
stated that o. pregnanct woman, especially a primipara, shows a leucocyto s in the later years this has been decided and probably in uncomplicated C D does not occur. . 

4b" Post-partum leucocytosis: d11ring labor there is slight increase of the leucocytes especially in primipara and in young 
women. This continue s during the first week after delivery and then fell . to normal. However, it is not sufficiently ms.rked t o be of dia.gnostic 
value. 

5b. The effect of viol6nt exercise, cold baths a.nd massgge:- where the· exercise is violent and. prolonged, e.s in e. long dis­ta.nce race, there is a leucocytosis whi·ch approache s the pathological in the numb er and character of the l eucocytes . The increase due to cold baths if not t oo prolonged, nnd massage, is probably explained by tho chn_ 
es in the blood pressure and the cl1a,i13es in the size of the periphera l v e 
sels. 

In all most all of these physiological j>eucocytcses the p er c ent<::.g c:: the various leucocytes will be unchonged, or if there is any change , t : 
polys are increased at tho expense of t..'le lymphocytes . 

2a. Pathological l eucocytoses:-
lb. Post-He111orrhagic: ·- Almo st immediately after a l e.rge he··.1\"\ rrhage, s ay & one hour, there is usually an increase in the l eucocyte 

frequently from 16,000 t~ 18,000. In a tr~umatic hemorrhage this may persist for some days. I n a hemorrhage from the stomach or lungs, while the leucocytosis occurs, it rapidly falls back to normal. Even in a cere· 
b~al hemorrhage, where the actual loss of blood .1s small, .one may f ind 
this leucocytosis. So there must be some other facotr, a s yet unexplained~ aside from the actual amount of blood lost. In the post-hemorrhagic 
leucocytosis there is usually a relative and a.n absolute polynuclecsis. Ir rare cases, though, one may find a. lymphocytosis. 

2b. Cachexic leucocytosis:-
In a great many cachexic condi­

tions one may find and leucocytosis. If this be due to a malignant t umor 
the extent and character of the leucocytosis will depend upon a number of 



(27) 
factors.? as t'le position of the growth, its size, .ra.pid1 ty of the grwoth. 
and the resistance of the individual. Those tumors associated with hernor 
rhage usually show a. high leucocyte count, also, if the tumor is rEl.pidly 
increasing in size, the leucocytos~s will be marked, especially if the 
case have a fiar resistance. As a rule the increase is in the polys, but 
in cancers it is not rare to find a lymphocytosis. 

3b. Terminal or ante-mortem leucocytosis:-~ 
;,here the; dea 

is sudden or rapid one does not find this terminal leucocytosis. If the 
death be slow there is usually a rise in the number of lcucoc~ ve~, even to 
~0,000 in the 24 gours preceeding death. This is due eithDr to stasis or 
to a terminal infection. It is to be reme-:-'lbered that the leucocytes ei.re 
more cohesive thz.n the r, b, c, so if the stream be slow more of thcmwill 
stick in the peripheral vessels and be found in the dropoof blood at the 
time of puncture. In this t e rminal increase polynucleosis is the rule, 
however, .cases have been reported in which the number of lymphocytes );1e.s 
high, 90% ·or so. 

4b. Inflammatory leucocytosis:-
This is sometimes 

spolcen of as the leucocytpsis of acute in.fections, a poor term because a 
number of important a.cute infection do not show an increase in the l euco­
cytes. The rule is that'suppurative and gangreous processes show more 
leucocytes than affections with seruoas exudates ( non-suppurative seryious 
inflanunations) .. Cabbo tt sums this up ·as the resultant of two f orces :- thE. 
s everity of the infection and the resistance of the indi vidualo \a) o \:her 
rhe infe0tion is mi}.d and the r esistance is good there will be a small 
laucocytosis; (~). infection les s mild and t he resistance less good = 
moderate leucotytosis; (c)~ Infecti on i s severe, and the resistance good = 
marlced leucocytosis; ( i:l ), Infection severe, reistance poor = no leu6ocyto 

a 4\ 

'l'here are two fairly well defined stages in this case. Early in the 
infection there is an apparent decrease in the leucocytes j due t o a s~01· 
ing of the endothelia causing the leucocytos . to stick and not come out of 
the puncture and a lso to an actual degeneration of the leucocytes. This i 
seen in the early sta~es of piphtheria, pneumonia, and sepsis. If the 
pati_ent 1· s resista.."lce is poor this continuesand is an unfavora:!:lles~g;.io 'Ihe 
next stage is an increase of the leycocytes, due to the regeneration cf:f'or · 
on the part of the marrow t o an increased flow of lymj)h and to the stimu­
lation of the blood making orgahs by the becterie l products. It i s tho 
actively· amoeboid and phago-cytic cells which arc increa ses, so we find a 
greater per centage of polys, even to 95%. This is the reason thc;. t &ie tzen· 
koffer assigns to the polys slilch a high value in the action of irununity an · 
prctecticn. There is no question that their ection is protectivo and 
serves to rid the body of bacteria and their products, however, its serious·· 
ly doubted if this be due to the phQgocytic action aloneft 

5b. Experimental leucocytosis+ 
experimentally e. l euco­

cytosis may be caused by the exhibition or a great many substances,, some 
if injected, still more if given subcutaneously or intravenously. Extract~ 
of spleen and marrow and thymus gland have b een f ound to produce u leuco-
cytosis. However, in most of these it m~st b e admitted that the l eucocy- • 
tosis produced is very similar t o if not identical with, t he i nfl ammato r y 
leucocytosis. As a further evidence of this it is usually note<} when giv er. 
subcutaneously, the degree of leucocytosis corr espcnds in a gr eat measure 
to the anount of local reaction. It is possible, of ·course, that some of 
thPse substances, might be of prac t ical use, as th0y increase both the 
phagocytic and the bacteriacidal power of the bleed. 

·· I Vo Variations in the Erythrocytes. 
1. Polycythenia:-

By this is meant an increase in the number of 
r,b,c, per cubic c.m. in the periph0ral cfurculati on. This ma~r be an actua 
increase in the tota l number of r,b,c, .or it may be due to a do,icreasG in 
the amount of plasma, causing a greater concentra.tio;,, ) '.' S it ·were, of' the 
r,b,c,. The latte r i s b y far the most frequento 

Etiology: - Such concentrationmay occur in any disease accompanied 
by profuse sweating, :tJrequent watery stools, as is dia.rrhoea.; dysentary; or 
cholera, provided at the same time there is no marked h omorrha.geo Also in 
pro:fUse sweating . Then too a polycythenia may be due to a decrease in the 
areation of the blood and venous stasis as in endocardi ti s, emphysema, a.nd 
asphyxiao A permanent polycythenia occurs in those l i ving in high al ti·­
tudes. In these larer cases the r,b,c, m~y reach 8,000,000 al though the 
number is usually between 7 and 8 million. At first there is a polycythenit 



and many niicroe/tes -.ire found al thoughlatcr on in ~ -, few weeks the 0ells 
have their ~~.ormal appearance. At first there is not e. cor1r.espon.:::.in.g in­
creA.se in the Hb but laten on this usually becomes mere than 100%, !rnep­
ing pace with the increased number of r, b, c~ The cause of this increase 
is probably two fold, (a) in the increased altitudes there is much more 
water lost through the skin end the lungs, ~eadins to aft degreee of con­
centration; (b) nature must in some way co:r.lpensate for the r a refaction 
of the atmosphere, that is for the decreased amount of oxyge~- If the 
patient moves to a lower altitude the nurabe~ of r~b,c, drop~ to normal, 
indeed it retunrs to normal much faster than the increase was made. Then 
again eertain polycythenias seem to have no definite cause. 

2. Anemia or o.lygocythenia:~ 
Anemia ma.y be de:fined as a diminution in the corpuscular elements 

per cubic M.M. in the peripheral 01hrculation. Roughly we divide anemias 
into two great classes:- (a) Secondary or symptomatic, in which we re­
cognize the cause and (b) Primary or essentialJJ in \'111ich no cause as yet 
has been determined. This then is the distinction b etween the two 
classes, but it is probable t.hat a s our knowledge pf the etiology in­
creases, the number of primar~r ariemia.s will diminish. 

la. Secondary anemia: ·-
lb Etiology:·· The 0auses 01' s0condary anemia are 

manifold as one ;vlOUld expect~ Unsanitary surroundi!1gs, poor or insuffic 
~ient fO()d, over work with slim diet, emotional disturbances whihc af­
fect the apeti te, sleep, e tc, produce var·ying aillounts of anemiao PainfU 
Elffections from their mental and physicial.· influences upon the nutrition 
may be accompanied by anemia. Parasites, those in the blqod causing a 
blood destruction, as malaria are frequent. In test.jnc·.l pa.:L'asi tes, as t: 
uncinaria and the botherocephaluslat~J. :3 m.ay ';Jo c.cc;c'P r .. ":.ed by much e.nemia 
In these intestinal parasites the anemia is probably c.iu.eto a combination 
of thre e conditions:- (a) Their presence may give riso to some indigesti 
(b) they may actually eat some of the blood; (r.:.~) but the mo st ':.!.mportant 
is that they laborate a toxin, which upon 1.>ei11g absorbed is blood destru 
Infectious diseases are accompanied by a d8g:ree of ...,,nemiau In acute in­
f<;ctions this ci.t first is not so manifest; but usually· m'.lkes its aripear­
ance at the time of the comvalescene~ ~ when j. t . may be quite distinct o 

Certain chronic infections, as syphilis, tbo, may p:r·oduce much anemia. 
Chronic inflammations of certain of the organsj as chronic nephritis, 
cirrhosis of the liver, etc, may show an anemia because ~f the general 
distur bance of the nutrition.. Cachexic diseases, especially maligna.nt 
diseases, also may show a very prominent secondary anemia. It is to be 
remembered that the degree of secondary anemia l!'lay be slight or very 
severe , approaching even, e r passing into progressive pernicious anemia. 

2b. Blood cha.ngeso · · 
le. Physio-chemical:-

i~ile the anemia may show varying degrees, the blood is lighter ia 
color, more watery, flow easily from the puncture, and clots readily. 
The sp. gr. of the plasma is normal, but that of the whole blood is re­
duced, sometimes even to 1050, depending upon the d·ecrease in the number 
of r,b,c, and the loss of their nitrogenous material. The Hb reduction 
depends upon the severity of the anemia, in most cases the Hb index is 
below normal, however, the decrease in the Hb may f'ollow the decrease in 
the number of r, b, c,. The rea ction of the blood is usually unchanged. 

2c. Cellular changes:-
As to the number of r,b,c . 

it is possible in the mifil~er cases that there be no decreased at all. Ii 
deed in a few cases the number may be over 5,000~000JJ yet in these cases 
each cell contains too little Rb, that it the Hb index is below normal. 
A~~ gradations between the normal number on down to l,OOO;OOO may be met 
The varia.tions in the shpae of the cells will depend upon the severity 
or degree of the ancmma . In the middle, grades there is none, on the 
oth0r hand the individual red cells may all of them be slightly too smal} 
In the severer cases poikilocyteB of va1·ious sh8:p e 8 a!.~:lsizes appear, mic1 
cytes and megalocytes also. Althopghfo ehe megalo 0y t L3 do not appear in 
marked nu~berso As the irregular forms begin to appear~ one s ees that 
gb.eir cytoplasm becomes altered. In its staining reaction the cell, eitt as a whole or in parts, shows an affinity for basic stains :::: polychroma~· 
taphilia. If the anekia be of much severity and the patient ' s resistance 
t"air, it is not ususual to find erythrc'"'lastsQ Nearlj" of the s 6 are mono­
blasts. Meglo·o~asts whoe only in the severe cases, while g igantobla sts 
are particularly seen in second~ry P'nemias. Microcytes are also rare. 
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These erythroblasts may be ta1rnn as an evidence of rapid blood fo rma titm. 

Leucocytes:-- ~hether or not there would be a ·1 eucocy tosi s dc,cndf upon the cause c f the a.nemia and this has b een sufficiently discussed un d e 
the generr;.l head of leucocytdlsis. As a role, s.s the nu1nber of r 7 b 7 ~, decrease t he white cells . increa.se both r elativel y and abBolutely. rn the 
severe~ f orms of secondary anemia one may find a f ew myclocytcs, usual1J 
Corneil: s. .An occr.sional be.SOi'""'hil or mast cell may show. 

3l3. Associated Lesions~ -- The cheractcristic palor of 
~-. the sl~in is well known. ])egenera.tivc chanr.;cs, eit: ~ c: r D.r enchymatous o r 
fa.t:ty, are to be expectsd in the various viscera , as t he kidneys;. liver, and myocardium, particularly iitl the P..nemi a lasts f o r a conside:r•able .time . 
Degenera tion of t he ca-pillery endotbclia are to be expected and it is to 
this that we ascribe th e edE:mr:>. .AJ1 important change is seen in the T!ls.rrov especially of' the long bones. F'rom its usual pale or fa.tty color it beco1;". 
pirnk and lymphoid in character and smears show a ma rk ed increase in the 
number of erythroblasts. nemomber that some of these nucleated r eds are always present, but in the secondary anemias they increa se marlrndl~r. 

4b. Prognosis:-- This depends upon the c ause, its s-Gveri and the possibility of its r emoval. 1~emembe-r that with every anemia of a 
severe grade a viscious cycle is liable to be es tablished . The poor quality of the blo od causes more work to be throrm upon t he i mporta.nt 
organs, wh ile at the same tirae the blood has less ability to carry oxygen 
ans food stuffs. This will expla,in t he dc,senera.tions mentioned above . 
So long as the blc.od forming organs a r e provided with suffici ent nutri-· 
tion to enable them to carry on their wotk and form new red c ells t o talrn 
the place of thos e lost, that long the pa tient will hold his O\VD or rnay 
r e cove r. \;hen this fail~ the case bEicomes prog r essively wo rse and he rnay 
O.ie wi th or without the blood as suming t he characteristics indistinguish ­able from those to be described fro progressive p e rnicious anemia. 

2a. Primary or Ls s ential Pnemia:--
lb. Chlorosis:-- Gome of the synonyms of this condition 

aro; viz, g roen sickne s s, f ebris amatoris, mo rbus virginus, chlorcmia, 
cl!loranemi e.; 

Definition:-- ·.i.'his is a peculiar disease of g irls or young wonen , 
manifested especially in a moderate d 8crese of erythrocytes, accompanied 
by a marl;:ed decrease inltO:eJ:.lfifuolog:r:-- At b es t we must confess that the 
c ause is not knorm. It is almost limited to blond f f;males usually u!'1der 
20 years> of ago, developing at pube rty or u little afte r. /\ few rather 
typiC <3 l cases have b een r ecord ea. in older wor110n under t he name of chJ.orc si: 
tarda . P. host of p:cedisposing c ausos have b<:::on recorded ; a family tc!l.dcnc~ to tbc, h e r edity, tho emotions such as grief, foar, anxi ety; home sick·· 
nos s~ love sic1mess~ auto intoxication, habi tv&l c ons ttP - ti on~ dyspe,ssia or f aulty i n t estianl di:3ostion, menstr1.:..c. l distrba1·1ce 8 ; L.:.hygenio surround­ings especially when a ccom)anied b y over wo r k and f aulty diet (factory g i r 
Sooe autho1~i tys claim to find the disease more frequent in girls of 1.arge families and regard the ch l orosis as part of a gene r a l condition~ one m<: n­if0station of' which is unusual fertilj_ ty . Still other s r egard it as a 
neur&sis. ~any of these girls sho~ perverted apatites. 

2c. Blood Changes:-- . 
ld. Phy sio-,chemical :-- TLo blo cd is easily oob­

tained from a puncture, sometime8 spurting ou t as fron an artery. It is 
too ;•fl.le , frecu en tly martedly so. The specific gr(O)_Vi ty of the VJhole blood 
is t oo low 1035 to 1045, although tha t of the serum is a.lone unchan g ed . 
1'he blood clots quickly. 'l'he alkalinity may b e sk i ghtly increased. The 
most characterisi tc change of all, however, is t he• d c-: crease of the Eb usual 
to 35 to 4.'SJ~t This usually is the es.rliest chan ge , the decrease being ou t 
of proportion to the r,b,c,. The l~b index then , is very lo;v, fr equently 
from • 5 to • 3 • The wo. t e r of the blo t:_,d is freouen tly tnc r E::e.sed =hydremia . 
Lut the dri ed residue may be practica lly normal. The albumens, f and F a r e 
decreased. Changes in the amount of' iron a re no t constant, in most case s , 
h owever, it is le~s. 

2d. Cellular- Che . .nges:-- In most ca.ses there is eorriparati vely lit tle dceroase in the numb e r of tl~e r, b, c,, indeed they 
m~y be increa sed, ove r ~ 000 000. The average, howe ver, of s lo~g series o 
cases is about 4 ooo- 000. If allowed to go untreated the nu.'tlber of r,b,c, fa.lls to 1 500 000. Do not forget to contrvst this compa r a tively slight de crease of the r,b,c, t0 the very low p e; r centae e of Eb. 

Changes in Size and .Shnpe:-- A slight decrease in the average s.tze ot the r, b, c, is f'requently seen. Eut thf;ir shape r emains normal uri_-~il 
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the c a s e b e comes v e r y serve re wh0n we r.ie0<t. with poik ilocy tosis a.nd poly­
chromatophiliao 

Endog lobular changes:-
A v ery marlced f eature in the r,b,c o f chlorc.;.. 

sis is the ir pa leness, both s t ain ed and t.m s t a ine d.a It is t h e c ente r tha t 
is chmefly affected sometimes only a n a rrow rim of cytoplasm appea ring 
about t be periphery. Nucl eated r ed s a r e h a r d t o find and always norrnoblast 

Leucocytes:-- In most c ases the r e is a r el a tive ~nd ab :~ ~ 1 ,te l euco­
pemi a , a l though neve r v0r y mar k Gd . The polys a r e decr eas ed en d t h e small 
lymphos increased. Some tines the eosinoph i l es ere increa.s~d in m.unber 
and insevere cases myelocy t e s in s cant numbers malrn t he i r pppeara.nce. 

Blood p l a tele ts:-
These a r e usu ally mu ch i ncroa.sed and and t o t hese 

some h ave a scribed t he r eadil y coagul abili ty o f the blood. 
Associated lesions :-

In definit e cases the sl~ in h a s s. somewha t 
g reeni sh t i n t , h ence its n eme green-sickness o E:rpopl2 elc of t he aorta 
has b een d e s cribed in a number of c e.ses t u.t i t i s dou·;.;tft,..:. whether t h is 
h a s any r eal connection . Tl1er e i s a rnat>k.ed tendency to t h rombo s is in 
the v e i ns;, especia lly tl~e cereb ral r:tn i ; l e.ss frequcn t l y in t .te o thc r ve i n s 
Evidcbce of ci rcu l a t o r y weakness i s seen in tbe s l ight edema about t he 
ankles. A peculiar v en ou s hum is at_ times hes.rd in- the la.rger Veins; t he 
cau se i s not known. Eypoplasi a of the gen itals , t hough no t con s t snct, is 
s0c1 in a m.unber of these c ases . Eo change in tlrn c::!.ood fo r ming o r gans 
is to be seen, but the sple8n may be slig)l.tly onlnrgcd. In ms.rlrnd c ase s 
the : anemi a may produce a fatty degcnertain of the vi scern. Di stuba,nc e of' 
secre t ion in the stomach i s frequen t ly mot. usually E~ hypersec r e t i on . 
The body as a, whole seems to be undernourshied and the muscular power i s 
decreased . 

Prognosis:- - If not treated these cases may go on to a fa t a l. i ssu e , 
hoi.Vever, the most of thorn. espcci.'.1lly if they be true chlo r os i s, a r e r odily 
amenable t o chan sed hygenic , conditions , diet; and the administr a tion of in: 
i r on . 

Lec t u r e 1~14/ ' 08. 
2b. Pr ogressive Pernicious Anemi a. 

Synonyms:-- Perni cious a.ncmiB., i diopathic , .Addison ' s Causel ess, 
Eiermor' s Disease , and Myel ogeni s Anemia . 

Th e defint i on is s omev.rha t un sa t isf ac t o r Y, 'I'hi s i s a. patholo0ica l 
p r oc ess a s s o c i :~.ated with oxc ess i ve h er.ioly·s i sc.nd D. de c<teased h emo togeni s i s, 
f or \7h i ch no effici ent c ause can be d i scovered . It i s charac t e rized by a 
rnarke:d decrease in the r,b ,c, and a high Hb index, a n d a decreases in the 
leucocy t e s . \'i e ll d efined type s of t h i s process are so t yp i cal a s to con­
vin6e on e tha t he i s deal ing wi th a distinc t dise~se entity, entire ly dif­
f'er0nt from secon dary anemi a . Be i t remember ed} however~ t hat i nte n nedi-
3. t ep s t ages ma y be f ound in \Ldch i t i s pr3.cticallyi mpcssibl e t o say 
wh e the r on e b e dealing with a real p rocr essive an emia or a bad cnse of 
s econ dar y anemia . The d escrip t ion w!1ich follows wil l be of t h ese t ypi cal 
Jas es . 

lC o Et iology : -
Of the• real cause we a r e s till in 

~h e darl~. Some hold t lrn.t t he process is essenti 1?.lly f'YI_ ext ~·msi ve h aemo­
.._ysis, others tha.t the p r imary l esion is dcr'i ci snt ) l oc '.: 1 .J 1~me. ti on, OI". a 
iec reased haemotogenes i s . ~any predispo5ing casues have b een sugges t ed, 
-,uch as syphilis, malari a, child-bee.ring~ rep ca ted smal l hemo rrhages , 
ier v1.Y..1S shod;:, chronic Ga sto-intestinal disease so However, as Ca.bbott 
ia.s woll said thes e stand in r e1a tion to progressive aaemia as the lus t 
~ traw which broke the camels bac1;: . . All those c,;.uses mention ed h a ve ex­
.. s t ed in numberless cases w'i t h ou t a progressibe anemic: f l lowing, s o that 
s to be real cuase s they are probably not: but only a ccidental. As t o 
eal demonstrable causes may b e mentioned the di-bo therocephalatus and 
he uncinaric.. ·\ihile in both of these parci.s i tes thei-;:- pre sence even i n 
onsiderable numbers may bo follov;ed only by a eecondery anemia , yet certain 
as es do develop a blocd picture and clinical cu 1rse indi sting1.1i sh.able from 
he typical idiopa this or cryptogenic and l a t er the expulsion of these 
a r asi t e s l end to the re~)Overy of tlrn pc ti en L These int estinal parasite s 
robably do not ac t alone b y St,ca.ling blood 7 but their g r enter ac t ion is 
r obably due t o a haemo l ytic toxin which they produce. 

As t o the age of the pat i ent. most occur in adu l t l i fe , usually not e6ore 20 years , nor after 60 o Statistics 3how a sl i ght p r eponde r ance 
'J f ma l es a ffected , althou gh t his is indeedi slight • 

• 
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21.)o, Blood oranges ~ 

ld . Physio-·cl:emi 0 8.l ~ ~.. 'I'he color of the hlood a s it comes from the puncture varies greatly. As a rule i t i s pale and watery, but ~t times even when the r,b,c, a r e g r eatly decreased, the whol E: blood may be bright red, as a r esult of . a high Hb index. 'i11e blood is obtained with difficulty o Ju-1 almost constant feature is its g reat ;(f/l/i-j./;J fluidity. Instead of forming a nice r ound e l evat e d drop on the fin~er or ear it s:>re.ads out fl B.tl:;' ober the sutfacc and is difficult to handle. The drop ma.}r look straly as though the cel l s wer e separ a ting -- . _,,;_ th e p las Coagulation is much delated s.nd is incmmplete. The spemific g ravity of tr. whole bloc d may be very low l:ecaus0 of th(~ loss of albur:lens, e special ly fib rinogen of the p l esmc , but more especi ally the Eb of the r,b; c,. In.dee this s pecific gravity may be as low us 10 2!'1 , b e low t ha t of rtermal s e rum alone. The dried residue of th0 who le blood is much decreased , whil e t hat of the s serum alone not so much so. 'Ihe Eb is actus lly reduced in amount; but this decrese does not keep pace with that of the r,b,c,, the Hb index b eine; high, above normal, even as high as 1. 7 • 1"1ring the periods o i mprovement the I:b index may fall to one or below one, and is usually con­sidered a favorable sign. ~·he high i-~b index is one of t hEl characteristic feat ures of prog ressive pernicious an0nmia. It is usually s a id to be due to the srcat percentage of megalo cy~es. 
~ .... ,____. 2d. Celluler che.nges: - - 1\s t (.' the numb e r of r, ·1 r, b, c,, most cases of p r9:gre ssi ve :pernicious anemi a show bet ween one and two million per cumm. The fall in numb e r to t wo million is usua.lly quite r ap id bu .... below this t he rate of fall is much slowe r. The l owes t coun t on record is 143 000 r, b, c, per cumm; One o r ·:nore r emissions arc to b e ex· pect(:"J d , in which the number of t!)e r,b,c, appro aches nor1:ial , but t hese r emissions are always fol lowed by a rejbapse i n which Urn number often drops bolow that which was present before t h e remission. 111e number o f r, 1 r,b,c, may re~in stationar y, about one or two million unti l death; o ther cases may show a gradual progressive decrese in the number until tho fatal issue. 

· Cha n ges in th e Size:-- In progressive nerni ciuos anemia the aver­e.ge diameter of the r, b, c, is incr6ased, man.Y megalocytes appe~~ r, some even claiming that unless as ne.ny as one third of the r,b,c, a r e raogal o­c yt<.,:::; the diagnosis of progressive pernicious u.n.omai should ne made with reserve. Someti me s gigantocytes are s eem. At the same time microcy t e s and n o r mal sixed erythrocytes are met. It is t h6 usual thing t o s ee many c those c e lls too deeply stainE;:d, that is containing t oo r..mch Hb. Changes in the shape:-- Poikilocy t o si s is the rule, practica lly e.11 cases showing irregulari tjre s in the shape of the r, b, c,. ;3ome cases show a n arl<. ed tendency to assUi:le an oval shape, as thou p;h reverting to t he blood of some of the socalled lower ani mal s as the frog. Tennis racquet, pear, sta r, or sauc0r shaped r,b, c with crenation s make the ir appearance. J..mebo id movcrnen ts, usually slo·w, are a t times seen in the r, b, _ especially_ the megalocytes i n the fresh preporation. H.oul ex formation i s absent or incomplete or because of the v a riation in shapes may assume peculiar ·!'orms. 
S taining reaction of the R.B.C. :-- The d eep stain of some of the r,b,c,. has been mentioned. At one time these little and tense ly st-?.. ined microcytes, called Eichert' s Corpuscles, were thought to be pa t h ­ognemonic of pro gressive pernicious El,nemia. ~.hile tr c.y may p rominent in this disease they are by no means confined to it. Again a distinct po l y ­chromasia is seen, either as a spotting, stipp ling or diffUse staining of th C" "Y'' b, c' . 
Nucleated Reds:-- Utile by no means charac t e risiis o f prog ressive p e rbicioius anemia, yet erythroblasts 2.r e usual l y c;ui t 3 a. ! rominent · feature. Indeed, · if the nucleated red s c an ;-·n o t be found avter search on sever'1.l successive d~ys, t h e diagnosis of -prog ressive pernicicous anemm& shou.La be abandoned. \ihil e in the sec ond a r y anemias the normoblast i s the J rythroblast usually found, in p ro gr essi v o perniciuous anemi a it is the mega -;; cga loblast which forms the ms, j ori ty of nuclea t cd r eds , about '1. to 1. Fre El iuclei with tag6s of eytopasm containing .Hb may te met. 
Leucocytes:-- A marked decrease i n the nu mber of leucos is a c on­.:;tant feature in all severe cases of progres·si ve pernicious a nemia, even )e low 1000 per cu. M.M. During the r emissions the numb e r of l eucocyte s increases along with the increase of the r,b,c, up to a.nd even beyond the 1ormal. This decreased number of l eucocytes contrasts v e ry strongly 1ith the secondary anemi a s, where the l eucocyte numb e r is normal ~r great­LY increased, the latter the most usual th :....ig. The polynuculear nutro-;,hiles are bl&Jeuuri decreased and the lymphocytes are increased, parti­cularly the i•**•zx sma11 · lymphocytes. P~wctically a constont eondi-
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tion in progressive pernici ou s r..ner.da i s the :rresence of s smr .... 11 n 'mb 0r 

of myelocytes, usual l y abcut r~ & Sometimes we meet wi t h La sophil e s, o.n d 

oth0r aborrunal l eucocy tes. 
Blood pl telets:- Cabtptt s ays these are gr eatl y d e cr0 ;.;.sod in numb-

er. 
3bo AsBociated ' esions: -

lc. Centra l nervous bystem:~ In the brain the r e is 

a. t endency to extravasa ti on of' small nmoun ts of blood. A condj_ ti on, wh ich .1 

however, m<:.y be .s e en throughout the c od.y. Th ose hemorrrui.r:;;cs m.!ly be in 

t he bra i n substan ce or in tho mEminges~. The li ttl e clo ':,s -may organize 

in the wOVibranes e.nd ren.'.lin e s little p i gmEmted scf.l. rs; while in t he brain 

r issue the ir site is Tnf1 r]{t, cl b y pigment, vacuolation of t he cells, ed.ena , 

and -decrea s ed sti:ining sffini ty .. 
Chan,~c s in the s p inel cord: - 1Di:E I n o.11 cases 

of progrcssi ve p <:;rinicious ancr.1ia vrhe re the cord wL s carefully examine d 

a. t the 2.utopsy, shov1 lcsio:1s of the t p1-: r t o 'l'hese l ~;:: _ _ i s Dre u sually 

s ynr ··r'.'let r i c a l, or a.lrno st so, o ccupying the c e rvic.c l anc dorsal purts of 

the cord. 'I,'h e gra;}r mo. t ter is no t involved. 'l'he parts mo~t affocted 

being tho colurr...ns of Gol l and Burde.ch, s ometime s t h e l a t E; r a l colur:1ns in 

e.nd n ear the pyramidal tra cts a.re somewhat ef'fected and mo r e rarely t he 

direct c ereb ella r tract. At ti~6S in the cord minute h emorrhug es a r e 

s E:en. No alteration in the s i ze or shpBc of' the cord is caused from the· 

l ~; sion s rne11tion cd above. Th e s e l es ions e r e to be interprete d a s d egt=m­

e r a tions :from a toxemi a similar to t het which may be met in di abetes o r 

diphth eria. The;; h istolo :o;icc.l appee.ro.nce of the lesions varies v:i th 

its a g e ; t h ose more r e cent show axis cylinders with granula.r, swollen 

mye lin sheaths, i1ithout chenp;e in t !"le i nt e rst'itial tissue . In th e older 

pa rts there is a distinct sclerosis, a groat increase in the nert10~lia, 

and in the number of nuclei. 'l'he axis cylinde r and shea ths both disappear . 

producing a hone~,r-comb of the tissue with s pac es either emp.ty ot fill ed 

·with a clea r h omogenous r:w.t e ria l. In the connective tissue me.ny c o r po r a 

amyla cea may be s een . The N:s:urn:xx v e ssel WD.lls a r e fibros e d and h y l a ine. 

Chan:·:;es in t he bone m.-i rrow: -
».hi le the l e sions just indica tE:;d in t he . 

c entra l n e rvous sys t em are e ssen tially degenerations, tho chan ses in t he 

bone merror; p r obably represent an ef f c rt (;. t repair or regen e r a tion os the 

blood. Cert ain rapid cases, rd th an acute course may show no chang es in 

t he marrow, but pf,ractically a ll t he clironic cases do. The ·u sual change 

i s t he c ohversion of the f e t like marrow in t he shafts of the long bone s 

into a red o r pymphoid marrow·, whi.ch grossly i s sini l vr to t h 2 t normally 

found in t he epi physes. Thi s is oc current jelly marrow, n amed :from its 

color and c onsis t ency. Grossly this nwrrow cannot be t old f ror.i. t h 2, t 

freq_uently found in secondv.rJ anemj_a s ~ but can microscopically. It may 

be wide spree,d, involvi ng a ll the l&!KN:i:!rnl ong bones or it may occur in i so-

l f:~ t ed pat :;h os. Mi croscop ically this n a rrow i s cha.ra cteristic. Instead 

of t he nornn~. 1 sized erythro cytes and normoblasts seen in seconda ry anemi~, 

we novr find a grea t preponde re.nce of the nege,l ocytes and a lso met:;aloblasts 

iii t h l s.r g e pale nuclei. ?.fany o:r these are my t o tic, whil e others XXISX 

611ow karyorexis e.nd lrnryolysis. 'fhe ordina r y morro rr 1011 ~ocy tes a.re un­

c11n.c,ged, exc ept t hat t'1 0 nu r~ber of l .s. r ,<se ones, Giant c :; lls, a r e incrcc. s ed 

and these may contain ·r,b,c. 
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Lecture 12/11/ ' On . 

Visceral Changes of Progressive Pernicious Anemi a :-
Spl ~en and Lymph Nodes: -- In most cases o f pernicious snemi 8. 

these organs show no change . Sometimes one may find cases in which the 
-. spleen is somewhat too l arge, even to t wice the normal size. It is u s­
ually soft. 

The Eeart shows wid e s p r ead fatty d e;;o:en e ration but it is most 
marked in t r..e p apillary muscles of' the lest ventricle whe. r e we may get the 
yellow mottling of' the lii' t abby ca t h cart11

• The blood in the h ca.:;:t may 
remain fluid for h<;mrs aft or death, B.n evidence of poor coagulab i li ty. 
';;hat clots ~:i,re present are very loo s e r: .. nd f'rie .. ble. Fatty degenera tion of 
the endothelia of the bloo·d vessels and t he c aj}illa.ri es are . f'requent, 
explaining the tendency to r:1inute hen1orrhages so f r equnetl y encounte r ed . 

The Eidneys and Liver show extensive fatty dee;en eration end the 
pancreas also may come in for a considerable share. All these degeneratio 
in the visc e r a. a r e t oo o~{tsnsi ve to b e l ooked upon as the result o f under­
oxygena tion Dl one and are a l r:10s t surely due to a toxeaia. 

'J.'h e deposition of Iron :-- Th is occurs in the liv ~r, lddneys, s plee 
and the r1arrow in the order na.m.ea as t o freou ency. It is hemo siderin. 
The d epo sits in the liver are rath8r char acterisitc of pernicious anenia. 
l.ne hemo siderin may be so profuse in -the li ver o f pernicious anemia as t o 
g ivE; an iron content 23 time s the normal . Ccntra!ll to the usua.l situation 
in pernicious e,n emia the pigmentary denosits o f hemosiderin are in the 
outer tvro t h irds of the lobulee. ... . · 

Gastro-intestirio.l :·lucosB: -·- So marked are the chan g es h e r e in mar 
cases that the er.;rlier observers attributed to these cha nges the cause of 
p:rog r ess i ve per nic i ous anemia , however, they a,r e not seen in s.11 cases. 
'l'he changes are usually of an a troph ic form, so:neti mes the walls o f ths t c 
ach and of t he intestines may be very smoo th, thin and a lmost transparent • . 
On the othe r hand the stomach eall may be thic~ened by a fribous pyper­
plasia. hi icroscopi 0ally one may find either a fatty d egeneration of the 
epi thclia of the secreting tubules or a complete destruction of the .tubul 
vli th an increase i n the fibrous ti ssue , at times converting the mucous rnem 
trane in to a thin layer, cove r 8d by flat ep~thelia. Or again, the micro 
s copical changes may Le simply · t~J.ose of a.n .::·. trcphic gastritis. 

Eemorrhages: -- As suggested b efore, r.1os t autopsies in pro ~.:;ressi v e 
pernicious anema will show many small t1emorrhe.gE: S, e specially of t he brain 
cord, and serous surf sees . Luring life these may show b en eath th e slr. in 
or typ ically in t he r etina with, however, s u rprising ly little di s turb.:mce 
in the vision. 

The skin i s y e llow, a p0culiar stravr color someHha t liko i":lanilla 
wr apping pa.per, this color b0i:ng evenl_1 distributed. 'l'he fat is of c. lig 
yellow colo r . '.i.11e pati ent is not narl{edly emaciated unless he fails to 
t allie food. 'l.'he muscles are b r ight r ed . At t he e,u topsy th e l un gs c.md 
stom£'.Ch are espec i a lly pale and the other o r e;ans naturally show a dc::c r ense 
o.mount of blood. 

Sunmary of tl10 above changes : --
Elcod ChD.nges: -- (a) r ed c e ll s betwe'en one and t wo million. (b) 

leucopemia, ( c) Eigh Eb ind0x. · ( e) Po ilUlocytc sis. ( e) Erythrob l e.sts, 
the megaloblasts groatly p r0do~inating . (f) Re lative lymphocytosi s . (g ) 
R small percentage of myclocytes. (h) Loe specific gr~vi ty of t he blo~d 
( i) Large nU'llber cf mesalocytes . 

Visceral Changes:-- (a) Sc l e r osis c: f the postrior and lateral col­
ur.ms of the spinal cord. (b) 11 i·fef::aloblas tic dec;en e ration" of the marrow. 
(c) Bxtebsive f a tty degenerations, especially of the h eart. (d) Atrophy of 
the gastro-intestinal mucosa . (e) Increased d eposits of iron conka ining 
pigments. (f) Puncta.te henorrhages. (g) Falor of the organs, discolor­
ation of the f 2 t skin e.nd muscl es. 

4e. Prognosis:-- All these ca.s...,s s a ve those due 
to the intestina l parasitesJ when properlu trea ted, go on to fatal ter­
mination. The l ength of time from the first observa tion to the dea th of 
the pe.tient will vary, usual ly somewher e eJ:;out J.8 months. Indeed, so 
c;reat is this t endency to de::J.th that many authorities ref'usc to r ecognize 
as progressive pe r n icious anemia a ny case whi ch gets well, no matter 
vmat t he e c>.u se. Al •·ost all cases have periods of remission where the im­
provement i s m~.rked and the blo·::: d picture is almost, if not normal. This 
ms.y last a fe·.'1 days o r weeks, then t he c ase b e comes prog r e ssively worese, 
nea.rly always falling t.o a lower ebb than when imp rovement began. 

3d. Leukemia.. 
Synonyms:- Leucocythemia. 
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Definition:-- -.. hile here a.gain an attempt at a. logical definition 

_s unsatisfactory, leukemia rna.y be defined as a peculiar disee.se of the 

' lood and blood forming orsan.s cha racteriseC:'_ t;y th0 presence in the blood 

_nd the orgo.ns of an ~nomolls nunber of leucoc~rt0s , t h e cause for which 

. ; eing s.s yet unknown. 1'!ie disf'e\SP !s net confined to man a lone but has 

~een seen in some of th E:; lo or animals as the ca t> do t:; ; h O '" etc.. · .. e 

tsually r ecognize two lwueral typws:-- (a) i:'.yelogenous, (L·) Lymphatic, 

·Jhe latter of which may be either acute or chronic. 

le. !1~yelogenous Leul~ernie, . 

Synonyms:- ;.~yoloid LeuJ<emia, myelemia, myelocythemia, Spleno-mcd­

tlery leukemia, li enal leukemia. 
In this VDriety ·;~e ha.vs in the blood, in the spleen and organs, 

.nd in the nodul e s in tho liver elements corresponding in r.10rphology and 

: elativs proportions to the elements of the bone marrow and in the marrow 

·.h e cells l»rc 13roi?.:tly incroased in number . · 

ld. Ltiolcgy:-- Cf' leukemia. in e;eneral. 

Age and sex:-- The disease is more frequnet in males ths.n in femalE:s 

.n tl'l e proportion of t 1-ro to one, and increa.ses in frequency frcm child­

nood to ebout ~() t:rJ 40 years of age. It is usua.lly not seen in early child­

:'lood, and yet one defini to cea.se is recordec'. in a still born l-abe. It is 

sometimes soon past the 4~th yee.r. IG~RrDITY has not be€n proven to have 

a causative relation ship. ..hat is l<:nown ·as a cmlla t er8. l heredity;i,e, 

a s c ccring in brothers and sister s, has been recorded. Asnin, certain 

iisesses have prcceeded some cases of leukemia, as tuberculosis, syphilis, 

rickets, malaria both acute Bnd chronic, diphtheria, small pox, and typhoid. 

The relation of these, however, would seem ruther a.ccidental than other­

wise. Traur.w. of the spleen has teen recorded in so;--rn rnyelogenous leulte­

~ias. I ntestinal intoxication has been bln~ed, but these too se em not suf­

ficient. Ce rt El in cases seem to have their ori g in in progressive pernicious 

anenmia and in s econde.ry anemias. In this disease, also, a.n infectio:1 hc.s 

oe:en assigned a c asusC'l role. Th0 acute CE:.s es especially s0om t o run u, 

Jourse very analogous to t:·.e ~ecognized inf0ctibus diseases. 'l'hen too, 

.)Ile ce.se has 1::ec~n recorded developing in a nurse six v:ceY.s after he had 

mrs ~d a f a.ta.l c sse of leu!rnmia. ;\any kinds of bacteria have be en found 

in th e. blood, in the leucocytes and in the viscerE,, l-:ut inoculation expe­

riments thus far have failed. So the case is unproven. Protozoa havG b c<:..n 

described as occurring in the lymphocytes in c e rtain cases, and ne.rnes h &-vo 

been assigned to them. Very f(H7 observers, accept this theory. 

2d. Elood Chane;cs. in myelogenous 1.euJ<.:emia 

le. Physio-chemi~al:-- As the blood flows 

from the puncture it r.ay loo1r. somErnha. t opaque;, i~E;a;:x~NJ<~.k 9..rn::xixx but it is 

neither puriform nor chocolate color as ha.s beE:.n described. Such appearance 

a~ these latter· ~0re probably due to errors in obt2ining the blood. 1~e 

blood flows slowly and r.iay be somewhat difficult to spread out because of 

the many leucocytes. :even when the number of r, b, c, n.re i;ronrtly decre;ased 

the le~cocytes ero much increased, the bleed still has its r ed color 

although it mo.y tto pc.le. In well esti'!blished cases the Eb is usuc.lly 

decrGased c.nd the Eb · index is too low, usu.e.lly about • 6 • · .. i th eno r mous 

numbers of leucocytcs present at times it nay te difficult to read the Eb 

percentage in Dnre' s or Von Fleischel '.z Fernoglobinometer on account of the 

opacity thus casued. 1~e spscific gravi tj1 is not so r.1Uch lovre r 1.:: d as one 

would expect frcm the decrc:;ased e.nount of i~b , since othor albumens may be 

found in the plesma, however, · in r.1ost c~ts&s the specific grs.vi ty of the •nho: 

whoJ.0 blood is beloVT TIOilJl::J.al. Tiie alJr.e,lini ty of the blood is decrce,seci. 

probe.bly by t he overporduc ti on o:f ecids. ;\fter d oa th the blood nny wui c1<. ly 

become acid, distinctly c-.c id in reaction, a rapid postmortem change . · 

In most c~.ses the coagulation is slow but the fibrino :.;en is al.mo st normal. 

At time s a d6uteroa lbur.los (;, c1ose ly resembling peptono, is found in the 

plasma !::nd this delays tho coagulc.tion of tho bloc·d not r.·i th standing tt.e 

fact that we; have the usual amount of fibrinogcn. A peculiarity of leuh:imi 

blood is the presence at tir.ies in the blood dravm during life, e i thc:Jr pr0se.~ 

present in the circulatin g blocd or precipitated out almost instantly 

after being drann, of the Cha.root-Leyden crystals. 'I'h.ese are colorless, 

refractive, long octahedra, about 50 by 160 microns. They are usually founc 

at post rnortorn in the blood in th-3 6Xudat ~ . s, and especially in the spleen, 

and e.s the postmorten changes increase more of them a re found. Chemicelly 

they represent a union of pbohphoric acid with some organci substance·.< 'l'heS 

are not peculiar to leukemia but have beP.n ~oun in the sputum of asthmetic i 

and in the feces with intestinal parasites. Many other chemical changes 

i.ave been found but are ~~o_o complicat.e~ t10 be 9.,f . pr~9~ic_al use. . 
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:from the rest of the spleen :ni.croscopically. This socalled central artery 
which Day be more than one, is usually som6Vihat eXC;811trally placed. These 
masses constitute the mel;:ihigia!l bodies or splenic cor;:--uscles. ·:n.ese arte1 
ies brea.l: up into arterioles, which empty into t he splenic; 13paces = venous 
sinuses. ·;;hether these sinuses have a complete wall is e disputed ~uestion; 
they are probably so fenestrat ed th[, t tl1e blood is enabled to con·e direct­
ly in to con te.ct wi. th tl'!e splen.ic cells, since at tr·; cse plac:~s they have 
no we,11.s, save t~:at for~ed by the lymph cells. 7h0re t;'m main va.ricties 
of cells which constitute the cellulr:r eleme;nts. 'r..'1e first and by far 
the greater number is the s-ic-.11 !Iloncnuclear C6lls with scc,nt c ::; + .)Q lasm in­
distingu ishc.ble f~om tt. e S"""::.::>.11 lymphocy tes of U:e circulating blood. The 
seoond is T!1ore after the f[;Sh6on of t ho l r rsc lynphocy.tes, but t' sue.ly 
has more cytc·plasm c.nd. fre~uEmtly contuins r, b, c, o r fragments thereof oy --?; 

other engulf ed material, chich proves their nr-rJrr:'d rre,:ocytic actio~ 
these some autl:crs would r0st ~rot tl".o tE--r:: splenic c .: lJ ·~ . ;scmetlb111ea, 
especially in the yc~_:.,,.3 , one ~-::C!'k{XlK r.ay mctt with a 1.:-,rge cell, l'Ii th a. 
lagr lobbed nucleus o. sort or sr.isll Gie.;-:t cell . Nucles.t (;d red colls may 
be founc: nor:nD.lly. :;:~unr:in~; in l:.ctrio0n all of' these col ls -comes uur usual 
delicate reticulium of fibrous tissue. 

Ecre I '11.'0Uld like t<' c:iv!:; 0 fen c f t!".c more frcauont P. -.: . Changes 
occurinG in t he splcen:-

If the spleen tc onecr:;cd vJit}1 blood .s.t the t ir:e of des.th , it quic}r 
ly bccoDes s c:ft and :r-iulpyl:.nd it is excs0dL1gly clifficul t to rc, ·,ovE. such 
a spleen without t carir:3 t~e capsule. 

Pseudo- . '.Gl~ncsj_s : ·- This cccurs f r cn thu L!:"S f o rmed in the sto~·ach 
and t he i:1tcstin(.S; actins u-pon thG iro!1 cf the blood, 2nd beinz de:1osit-
0d as the blzck iron st ... lphide. This is alwr.,ys sup8rficial e:.nd rarely de-· 
OE!ives cne " u.s t o its n.:-:tu.re . · :Lvoluticn cf gr:s by bacteria which inavde the 
sple0n f'rGI!l the in tcstines, r...5y produce en eT!1.phys0ne. of the splec en. TJ:is 
distinctly a P .. ·: . chang0 . Tl• this coYlnection reme-:::1bE::r the t there is a ,.........., 
matted tendency f,; r t.t~e int0.stino. l b ac:tcrL1 to inva.do the spleen raDidly 
aftsr dGath c,nd so cultures from the spl8ecn, if tal!en at periods 
l ong<.;r t~rn.n a few hours after des th, mc.y prove en ti rely misl cs.d ing. 

2. Anamclios: - . 
la. Of the s~leon itself:-

Conplete nts8nce is 0uite ra.re, although a:nparently compatible with 
life, however, in nost cc::,ses nhcre the s,bscnce of the Sfleen l:.es 'teen re­
ported, it is very pro table trrn t the ore;e.n wa.s rep rs sE::n ted by several 
smalle r areas of spenic tissue. Accessory spleens, or Splenculi,or Splen­
unculi are auito freaeu~t. They v3ry from one in number to a dozen or 
niOrc ( 40). - 'l'hey pre.sent <:>.11 the fea. tu res of the s pleen proper, as to 
capsule and pulp and undergo the sa::ne pa.tt:o l ogical chan.r.:;es. Th ey may be 
situated in the hylum cf the spleen, along the s plenic vessels, even on 
the opposite side of the abdomen, in the· peritoneal folds, in the omen-
tum, or attached to the v1all of the intestine; or on rare occasions i mbed­
ed in the spleen itsGlf o r in the tail of the pancreas. 

f..'.ul tiple spleens:- J:hese differ fron t!:e at.ove in that they are usuy 
ally of ap})rcximately the se:.ue size, no one of them beini:-o- lc.rge enough to ,b e 
considered t he sp.LeE:i"l prop0r. rf'ney ::: r e usually si t uc tcd where the spleen ' 
should. be. 'i"r1e normal s:;lenic notch is rarely absent. Sometimes there 
-rnay be r.10re the:,n one, and not infrequently this notchy.irilay b e: so deep as to 
almost or co::i.pletely bifucate the spleen. 

2b. Jmamolies cf positicn:-
Congeni tal malposition of the spleen is not very frequent. In certe.in 

cases of :1:-aR- transposition of the organs it r;:e.y occupy tac right side, Emd 
c.ny other congenital malposi t -ion is acco!'lpa.11ied by congeni te.l gastroctosi s, 
entercctcsis o r splenoctosis~ At times the spleen may be so turned as to 
project one pole for~crd, instead of the anterior edge.: 

Lecture 1/22/'08 
Acquired malpositions, called also splenoptosis, a term includi~g 

~nf mis~lacement of the s~leen, is more frequnet than congenital Mis­
n lacements i;md is moro often seen in the fems.le. The causes of this con­
d irion are congenital defects in fixation, external compression, as by 
eight lacing or tight belts, also in bed r~dden patients f'roro muscular 
relaxation of the abdominal walls and wasting.. Also after the relaxation 
of the abdominal walls due to repeated pregnancies or operaticns upon 
or through the ubdo~inal wall this .misplacement is frequ ent . Llows or 
injuries suddenl~; forcing the ccstal margins inward, fn.lls from 6. height 
~here the patient lands on his feet or buttocks, adhesions to other 
viscera, spinal curvature, tumors 2nd effu~ions intc the pleural cavity 
:nay be i'urther sited as causes. 7he position cf the misplaced spleen ~ay 

var/ from one only slightly b~low normal to as rar down as the pelvis. 
these wandering spleens may have their pedicles ··,:twisted and in this way 
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the blood supply, especially the venous return is obstructed, favoring degeberations and subsequent entrance of bacteria fr·om the intestines. ~ilder grades of obstruction ~ay produce a fibrosis, called the cyanotio induration. These mispla.ced splees as felt through the abdomi~al Viall h have teen mistaken f or tumors. 

5. Circulatory Disturbances: 
la. Anemia:-- ?his is alwa:rs a part of a general anemia and a side from a slight decreasr;; in size and wrinkling of the capsule and a pale color no other ::.:ross features are not·ici:.ble, but r:iicroscopioally, one will be freq_uently t.e able to make ·out the nuclear change~ ch2rac­terisic of cell dGath. 
2a. Lypercmia: -- This is mos t frequently seen in the a·cute infections also as a part of the acute splsnitis to be noted later. the orgs.n is a tri t;h t r sa or e. dEtrk r ed color. 
Zs .• Co~eestion :-- ; .ny obstruction t o the venous ~'-re turn, as the t wi sting of tl1e pGdicle or a "';/C.:'1dering cf a misplacE>d spleen~ t he pressure of a tur:1or, as cancer of the pe.ncreas may lead to venous stasis. the fact that the blood enpties into tissue spaces affords ample oppartuntt for congestion from the slightest cs.use and the spleen r:iay fill up rapid­l y e.nd t21e g2. in drain just as rspidJ_y so that rapid increase a.nd de­crease are not infrequent. I.specially is this true after death, since the bleed ne.y drain out postmort c-,m or else fill up so tha t the blood content o f t he spleen at po stmcrtc:,r:i is not ~l wc,ys a fa.rr cri tericn of its an ti­mortem condition. c: n~' disturb.:mce of the circulation tending to VE>nous stasis anywhere, as chro:-:ic valvular or h eart disease and emphysema will produc8 a con,:;estion of the spleen . Eepetic cirrhosis also practical J. always means that the spl e::;n will be ccngosted . 'lhe s p leen is at first large, soft e,nd s ern ifluctuc:.ting , dar1' r ed, deep blue through t he capsule and on section the ::,JUlp is soft, very frie.ble, not infrequentl y quite mushy and drips blood. i .icrpscopico.lly ...-re fi1: d t f:e s J.nuses distended with blocd so as to disturb t hG no rms.l s tructu~ and evidences of degen­eration of the pulp cells, as judged by the nuclear changes, are encounterE · Late;r on the s:.;leen becomes firm, still too large, deep r ed, pigr.iented, with a thic1': capsule, fibrous trebecula increased e.nd the nalphigie.n bodies otscured. 

4-a. Eemcrrho.ee:-- It is quite difficult to distinguish e;ither grossly or microsccpically, botueen some grc: .. d E; s of hemorrhage and excesses of blood either hypE.ronia or cone;cstion. 2o:ne de:;r ee of hemorrhage is oui t e freauent in the 3.l:!ute infections or indeed in any condition rrher€ fl:.e spleen is stuffed with blood. These hE)mcrrhages may Le diffuse c; r localiz0cl • 
~ 5a.. i~upture:-- 'l'his is not at infrequent and for convenience we divide ruptutes into tr.e traumatic nnd SJ20ntaneous . In the tr2.ur.1a. tic cas8s 'the:. injury may ce direct ma.y te direct or transmitted £;,nd vsry frequently it rfi ll l~e impossible to irwl:e out any mar}::s of external. vd:.GlEmce in the ne:ighborhaoc·d of the spleen.. The psasi­bili t y of the rupture of a spleen producing abdominal he morrh~ge in p8-tients who hr;ve su!ff0reC. from f e,lls fron a :tce.i ght must be torne in mind. ·.~uch n trc.ur'.w.tic rupture is rEmds red more liable 1,7hen the sple.::.n is engorgod \-Ji th blee d or v1herc there are adhesions c f the o r sen t o. the sur­rounding visc(;.ra . i,E::eth in the se cs.sos is t he usual ou tcor:10, resulting from the .s.cdor"l ilic:·. l he ·0 rrha._se . L1. wilder degrees a clot may form in the crevice , become r.rc;cniz ed end her-.ling occurs. 

·_.:;1~e socDJ.led sp0.nte.neous ru:r,iture of the spl e0n sometiT'1CS o ccur in oases ni thour :gecogni zable t r auP.'la · '.vhe-ro tho orsc:m is much di st ended, e.s in typhoid and ·malaria. l:side; fron thes0 tr·u ruptures in which the capsule is t e rn there may occur e subcapsular lacera tion of the spleenic tissue. The hemorrhage r:hich follor:s this nay lcca lized o r diffuse. Gonoe times these hemcrrhe,ges may r osul t i ~: cyst forma tion, cal led ;r met:::.clasticlt, 1-:hich frequently reach a lo.rge size and are filled with a blood stained fluid. 6a . Lmboli sm and Inf arc ti on:-·- The results of infll.rction following emboli a,r e very typically shown in the, spleen. P.E>re the embc­lis usually comes from the left side c-f the heart or the acrta and may be any of the usual emboli. Simple noninfected emtoli produce infarcts which may be either hemorrhagic or white or anemic and prcduce the typical gross end microscopical characteriistics cf infarcts. In h0~ling scar tis$ue forms, extending as a dt:mse pigmented or white mass into the splt:t.l.h If t~e cmbolis is infected, as in ul~cerutive endocarditis etc. the infarct first f'orrns and very quickly trealcs doVin into an t'.bscess cavity, becoT'\ing then a form of ,urulent splenitis. 
4. Infiltrations e.nd Degenerations. 

la. c~coid Degeneration of the Trabeculae:-- This, while not VerJ important pathologically, occurs in a number or spleen·s whoa tra­oeoulae h&Ve b800tll8 incree.sed in Si~e f:rCM "'1'1°'' ~,..,,C!.,,. 
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It cannot be recognixed grosaly but the trabeoulae have become converted 
into a homogeneous material which, if stained fresh or fixed in alcoaol, 
takes the red color with thionin. In the ordinary stins this fibrous tiss· 
retains a great deal of the haematoxylin being too blue • 

. 2a. Amyloid Degeneration:-- Two general forms. of this a.re 
recognized. 

(a) c.L11e sago spleen in which the malphigian arteries are first aff.:;ctc 
and (b) the di.ffU.se for.m where the capillaries of tl1e pulp are first in­
volved. (a) The sago spleen is increased in size, usually not more than 
two to four times the normal, however, it is firmer than normal, cuts 
with increased resists.nee and the little e.myloid areas show as small trans 
lucent bodies scatter~ d throughout. These gary in size from a pin head 
to two or three millimeters, looldn3 like little 0rain s o s sago in a 
sago pudding. ;:;icroscopicslly, the amyloid che.nge begins first in the sub 
endothelia connective tissue of the arteries of the malphiBian bodie s, 
then iRVoles the whole vessel, finnaly spreading into and supple.nting the 
malphigian body. 

(b) The diffuse fron is not so freouent. Here the spleen 1,,a.y be, 
though not nectissarily very much enlarged, --frol7l 8 to 10 pounds. The 
orga.n is dense with an elastic feel, cuts \7i th increased resistance and 
t he cut section has as emitransluc ~nt waxy appearance. The amylc id part 
stains brown e r mahogany red with iodine. Mi croscopically, in this form 
the me.lphigian bodieas frequently escape, the disease beginning in the 
capsule and the veins then go ing to t .i" t;J r E- ti culu:n and trabeculae , perhaps 
finall:r involving the pulp. Luring this time the spleenic cells atrophy 
or are destroyed by pressure and pcor nutrition. This amyl oid g ives t h0 
usual staining, as rriahoe;any brovm or red with Lugol' s solution, chang-
ing to a blue upon the addition of sulphuric acid, hence its name amyloid . 
A rose red colc r is produced upon the adition of a.nnalin green, Gentian 
or xXJli methyl violGt. Th& etiology i s that of amyloid change anywhere, 
e specially with long continued suppuration, as T.B.C. of the joints of 
lungs. 

3a. Pigmentatio~:-- External pigment, as with coal dust, 
brought by the blood to the spl e Gn, c<:.n occur but it is ne t frec:iuent. This 
is only mild and of . little interest. Cf more importance is the hemotog­
enous p i gmentation, which occurs during the course of any blood destruct­
i Ve disease or extensive destruction of blooa from any cause. It is most 
marked in chronic malaria, where the spleen becomes very much enlE.rged, it 
fibrous tissue increases , and so much pigment deposited as tc give the ors 
a slaty color, accounting for the name "slaty induration". The pigment 
is deposited about the blood vessels and may be seen in the splenic cells 
and end·othelia. In chronic venous stasis and pernicious anemia the pigmen· 
ary deposites are excessive. . 

4a-- Ca.lcification:-- Lime salts !!lay be deposited in the spl 
in old ca.seous areas, hefil.l od infnrcts and organized thronb-& = splenoli ths. 
Thes e are nearly always insi3nificant in size and effect. A mor0 rre­
quent and important form is the depositicn of :}.imc slats in the capsule. 
These may show as little granules or as plates an(' s0~"'.1ctimes these are so 
exc essive as to a l m0st completely encase the spleen as in a bony b~x. 
The impo rtance her e is tb.eat traumati.*3rn may eause these calcareous plates 
to injure the 0rgan. 

5. Inflc.mr:1ations = Splenitis. 
la. Acute:--

lb. Simple Acute, or acute nonpurulent:~- Etiology:--
Lefcre s:pec,king of the etiology I we or either of us wish to say 

that the grcss or minute ee.r ms.rlrn of simple acute inflammations of' the 
spleen are not alw&ys clear. Just where an engorgement, either arterial 
or venous, l eaves off and a definite inflammation begins is not always 
easy to say. In alsmost cases where there is a para sitic toxemia and with 
certain other poisons of simils.r nature, a.s abri~'Scin, an acute spleni tis 
within the bounds of our d0scription will be seen. Here we place the toxtl~ 

of typhoid and malaria. All toxemias do not produce this as it does not 
accompany intestinal autointoxication, nor uraemia unless there be an 
accompanying process which wou.ld explain it. 

C.ross appearance:-·- the spleen is enlarged, 3 to ':!: times its ncrmal 
perhaps; deep red, capsule tense, usually smobth. Typically the organ 
cits eas.ilY, the pulp is very frr1.bl e, almost diff'u~-ent, like a loose 
blood clot, blod¢dy and dark red. But most frequently the ~alphigian bodiP-8 
rne..y be seen. The capsule. may b e stretched so tight that in life that it 
may give way at the most insignificant t1 v.u'"'!e., producing a rupture. At 
the P.ri. much caoe must be exercised in removal to avoid breaking the 
capsule. 
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Micz'Csccpic&.lly~ ·--·- One 1 s f>irst impression is that of blood everyvmerc·.., 
'!be 'Malphigian arteries are frequently filled with blood and the r,b,c, 
may be breaking down. The ly~phoid cells of the spleen may show a variety 
of changes~ mytotic figures, karyorexis and karyo+ysis. The endothelial 
cells are :proliferating to some cilegree,givin~ rise to moncnuclea.rs which 
are phagocytico If the bacteria of the disease be circulating in the 
blood, they are likely to be found in the spleen in great kumbers~ both ir 
the phagocytes and in the splenic sinuses. Hemorrhages are very frequent, 
snd as a rule the Malphigian libdies are increased in size anc. their ·arteri 
contain an excess of blood. The fibrous trabeculae show wide "iJ .J. ')es of 
edema. 

1/29/09. 
Prognosis:-- Such spleens as these seem able to recover co~pletely. 

They c:;an return to normal in a remarkably shurt time, o wning to the rap id 
draining of the excess of blood. If seems scarcely possible, h o wever, 
that the cellular elements become normal in such a short time. 

2b Acute purulent Splenitis:--
. This is also called Spleni -

abscess and localized suppurative splenitis. 
Etiology:···-· These splenic abscesses may arise frc :n direct injury; 

fron the extension o:' a neighboring process., as Gastirc ulcer·; they may 
also be found in typhoid and oalaria .• Indeed any form of the acute e.pleni 
tis may have a suppuration superimposed v1here the pyogenic cocci enter th 
circulr,tiono These cocci may enter the blood from a pelvic abscess or an 
appendc-coeal abscess" /;s suggested in the discussion of infarction, an 
infected embolus may quickly produce an abscess. If these abscesses b e 
due to an infected embulus, they are fre quently multiple. Those resultin£ 
from trauma or extension are usually single. 

Morbid arn:i.tomy:·-·- The ares.rs are roughly rounded, varying much in 
s.ize frcm miliary to several c.rn. across; sdituated either in the depth of' 
the tissues or near the capsule. The contents are usually of a dirty rec ­
c r chocolate colc :r 1- from the admixture of much bloo d and t n ey may cont air. 
definite masses of splenic tissue. This material ig thick and semifluid. 
There reay be so much blood and broken down splenic pulp that it may be d i 
ficult to ~ecrgnize the material as pus, even microscopically. If the 
abscess be near the surface or approach t h e surface, we fre:a_uently have 
anMBXITrl~ inflammatirn of the suroussurface of the capsule= perispleniti s 
which in healing may form adhesions. These abscesses may rupture into t.t·. 
abdominal cavity:> producing a l Rcalized, diffuse, or ge!leral peri t oni t :l. B; 
o~ they may break iilito the neighbqring venis, as the stom ach e r the 
intestines. If they are small they may become encapsulated, inspissated, 
organized or calcified. 

2a .. Chronic Spleni tis:--
A great number of names have be~n 

applied to this condition, s.s foll ows:.... Chronic diffuse spleni tis; Chror._ 
splenic 'v-umor; chronic sppenic induration; fibroid spleen; chronic int.er-· 
stitial splenitis. 

Etiology:·- Repe8.ted at tacks of acute spleni tis, as in malaria; 
long continued venous stasis~,as in cirrhosis of the liver or from tensic 
or from pressues e n the pedicle of a misplaced spleen; in chronic valvula: 
disease or in emphysema, it may be seen. All of these probably act by 
allowi~g an accumulation of irritant products in such ~uantities that th~ 

spleen can not handle them. 
Gross Appec:rancc: -·· · 

For convenience two general forms have been rec( 
nized=- (a) Atrophic and (b) Hypertrophic, but perhaps a better name is 
hyperplastic. 

(a) Atrophic:·-·- This f orm i'S looked upon by many observers as a 
simple atrophy of the spleen. Eere the spleen is dar1~ er than normal, 
dark red or dark b ::'.ue·;- the capsule . is thick and usually wrinkled; · hard, 
and cuts with increased resistance, .and en section/ shows a great increas 
of tr.e fibrous tissue, with usually very little. bleedin~. 

(b) In the Hypsrplastic form the spleen may be very lurge, as in thi 
"ague calrn:r of chronic malaria, where it mc.y -someti::e s wsigh from 1 to 6 
pounds ,. Its i s slaty in color fK:mxx:Xllrn:xl!lxma)(xbuax:tiacrx if there be much pig· 
ment; but dar lc red if there is much blood; if neither of these the organ 
may be too p a l e. Th e organ is quite fir.~, cuts with increased res~stance ~ 

the tissu;,; is not friable but firm; th ·' total amount of fibrous tissue 
is seen to b e nw torially increased, altho the fibrous traboculae are not 
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close together as in the atrophic forrn. 
Microscopically:- In both forms the most marked :fe ~ ture is the in~· 

crease in the firbous trabeculae, both in size and in nu!'!l:·ero The vessels 
are thick walled; the amount of blood varies~ the snlenic cells are atroJd&_ 
~fii e~ ; a.nd. the /.a lphi:~ie.n bodies are dncreused in size , freC,uen tly in­
sie,nifican t. The cndothel i3. !'1RY n11ow and may con ta in rrr-_; ch pigmen tL 7hi s 
pigment may also befound in Dnd about the trabecula0 . 

3a Sp}encmegaly:~-
, Under this term have been described a 

number of condi U .ons; non-leukemic in \-;!:ich the enl n.rgenent c T' +he splen 
is a prominent feature. so~e have incl~ded under it a d~finite neoplast­
ic chang0. I!' one exclude the tumors, ei tr.c;; r priDary e r ~~ecundary, all 
the oth er czses can be fairly well clc:ssified under two heads:- (a) 
(a) splenic anemia; (b) Primary splcnomegalyy 

J.t.:i. ) Spenic aneoia: -·-
. Ee re vie hc.ve a prcgross i ve er-:l1:1rsE:r.J<:n t o f the 

spleen, assoe;itated with &.n anemia of a chloritic type, e . g ., a sli ght 
de~r8ase in the nuwbc r of tho r, b, c, but a m~: r}teC. fa.11 in the }.b per­
~:E!RBH~ex centa5e.. In these csses tr:e spl01:m is decidedly enlc- rge d, fre­
quently to as r.mch e.s 2-4 pounds ; too ha.rd and firn, cuts with increased 
r esistance , is dark red in col<-1 r , and shov1s a.n excess of fibrr'us trabe­
culae. ~i_iqJ:.Q.S_Co:picall~ cne finds only such changes as a chrc-nic stasis 
might produce . So i ·t is only· the e ccc1"'1pani6!11€n t of the chloro sis lite 
anemia in the case · which ke:eps this spleen out of the gr0up of chrC'nic 
hyperplastic spleni tis. It is probable, how~~er, that further study c f 
these cases will reveel changes which are chi:·.racteristic. ?he etir. logy 
of these cases is still obscure. · 

r. 1 ' (b) Prime ry ~I§XBJatig:em: Spl enomegaly: --
~ Eere we have a primary n cn-

lsukem:kn chronic enlc.rgement of' the spleen; a secondnr; enl a.rgrnent c f the 
liver, an absen ce of anemia, profuse sweating, a tendency t c hemorrhage 
and a peculiar bro~nish yello w disco l oration of the exposed skin, 
absence cf jaundice and the case e~tending ov0r a long perigd of time. 

Etiology:-- The cause is not knovm . It is net a corrunon disease = 
females seem to b o more- affected . It usually br:;gins in the tee-ns and 
at times twc or three cases have been found in one family. 

Morbid Anatomy:- Typically the sple(m is very 3rea.t ly enlarged, 
0ven t o 10 p r 11 pounds, ef an elongat£~d c vc i d shape &r.d not necessarily 
retai ning its original shape . 7he surfacG as a ~ho l e is of a reddish 
brown color with evidences of perisponitis and infarcts more or less 
healed. On secticn the organ cuts v1ith inc..: r cased resistanc·e and reveals 
a chocc late color with here and there alighter c o lored areas of t:;rayish 
red. 

~icrcscopically :-- Gne finds dense bracd bands of fibrc us tissue, 
an excess cf blood with a decrease , at lea.st · r f..; latively, of the nor~al 
pulp cells. Eere and there through the organ &.re t o be met the distinct:! 
microsccpical features: large masses of cells arrane;ed irregularly in 
alveolar like spaces. These arrJ large cells with much slightly granular 
or straked and scrnetines vacu&lated c$tcplasm, three t u four times the 
size of a r, b, c, c r l arger, with distinctlJ rounded nuclei which arE; abol 
the size of a r,b ,c. ':'he nuclei may te situated either centrally . or at 
ti~es t oward the peti phery. These cells arc pro lifere.ting endothelia 
and are probably pocated in the distended venous capillaries of the sple, 
Sometimes thes e cells T"'la.y have f:three to four centrally oocated nuclei; 
but this does not increase the siz~ of the cell s o that we have no typ­
ical giant cell. f'requently in the splesn there is much deposition of 
blood pigment, usually the iron ccnta.ining hemosiderin. The liver in 
these cases is usually very l arge, pbrhaps weighing 8-10 lbs, the enlarg 
ment coming J>ff.,lfi after that of the spleen. It freqi.;en tly shows old or 
recent areas of perihepatitis, often causin\ adhesions to the adjacent v 
cera • . The organ is dark red, firm, cuts with increaseq resistance, and 
cut surface is darl< r e d with many traod bands of fibrous tissue ramifyi· 
through it. 

1.dcroscopically, the features arc the ent, rmcus interlobular fi­
brous tissue formations consisting of loose areolar conective tissue 
with many capillaries and so1~e pigment. Also the same endo the lial c0lls 
described in the spleen are present in this i nterlobular connective tis~ 
and sometimes these · cells are seen within the liver l r,bule. The liver cells are usually not much affected, either by p rec". sure or otherwise, 
a feature which willl frequently enabl ~ one to distinguish such a liver from ordinary hepatic chirrosis = cirrhosis. 
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Lymphnodes Nodes~-.. - Most Of t~1e deeper nodes, the mesenteric, bronchial, and retroperitoneal a~e somewhat too large, not mar¥edly so, however_; 'fhc;y are soft &nd show minu-:.e heI!lorrhagese 
Microscopically ~ --·- The tra"beculae ir~ teose nodes, r:h ile not increase &namaunt, shoTT great deposites of iron containing pigment .. For the nest po.rt tha follicles have disa.ppeared and the ~erminal ereas are obscured. The whcls field is al"1ost entirely occupied by prolifcr8tinr:, cHdothclial cells, identical with those in the spiteen, but without any pc.rticular change. 

The marrow of the long bones is dark red, firm and minutely shovr~ a proliferation of the endothelia, although here there is als o much variation ih the siz€ of the cells. They are sometimes collected in large rnasse~ which usually appear th have a definite relation to the litt fibrous trbecuiae. 
Prognosis:--'l'hey usually last a long time, perhaps many ·years, even without interfering with ones daily worl\. Leath cccurs from exhaus-· tion or some intercurrent infection. 

6. Spleen in Leukemia and E.oclgkin's Disease:--
The association of enlargements of the spleen in these diseases have been given under the discussion cf t~esc diesases above. 

Lecture 2/1/'09. 
7. Slenectomy:--Cases are on record where the spleen has been removed for various causes G,nd the patients have re:covered completely, thus proving thl:.:::. this organ is not E.bsolutely necessary. If the diseases affecting the spleen he.Ve corv.e on 1:..0 gradually that the other lymphs.tic structures of the body have hsii. time to prepare to t : ke np the work of the spleen there may be little disturbance folll3wing its removal. If, however, it has beco~e·necessary to do an e~rly operation, as in splenic rupture, the follwing symptons usually come on: Ancl!lia, a great decrese of the strength P.,nd w!f.ight, n:!pid r~ulse:. c daily elevation of the tem-:­perature from 101 tp 100, thirst, drowsiness~ perh1:.<ps pain in the abdomen radiating down the thi.ghs ., A seconda:r~' anemiu may occur following the removal of the spleen. This is usally of a mild det, ree and freq_uent l;>' lasts for a long tirae, even a year or more. :1th it there is usally a polynucleosis, replac ed aft c ~ soBe months by a noder2te lymphocytosis. The lymph nodes become hyperplastic and the m::::rrow of tl:le long bones re··· turns to its early lymphoid character. The ccns<:nsus of opinion is that removal of the spleen in leukemia er in amyloie disease is ':not followed by sufficiently f avorable ~esults to justify the proceedure. Some cases of splenic anemia seem to recover on the removal of the splem 8. l'umors of the Spleen. 

la. Primary:-- J.11 primary tumors of the spleen are rare. 
lb. Of the Eenign we may rup across fibromata, osteoma­ta, and lympho-engiomata. 
2b. rfo,lignan t: --- Rare .cases of primary sarcoma or endo­thelioma arising in the spleen are on recora. These present the usual gross e.nd minute lfieatures of such tmnors met elsewhere, except that t hp,y are more a.pt to be distinctly red and the c enters may break doVTn into a r.:-~ pulpy, soft :nass. Secondary tumors from these not infreouently occur. tt · AAfiPfiP.Jifi Ii f, · • 

1
-:'p. Sarcoma: n:t'id endothelioma can not told apart grossly 

and · even micrcscopically they frequently require close study of serial S3ctions. A .process similar to the lYMpho-sarcona which ~ill be describ, d under the lymph nodes, mat stg.rt in the s11leen. 
Certain cysts of the spleen may be met. Some, on the one hand, resulting frcm encapsula tio71 a.nd softening of infarcts> and on the other hand some are parasitic or hydatid cysts which r.D.y reah a le.rge size. 

2a~ Secondary t~mors of the spleen. 
lb. CP,rcinoma:-·-Thi.s is freqw="!ntly founcL Remember that cancers can not a:cise primarily in the spleen sinCE; this is not an epithelial org~n· It is true that certain cases have been described but perhaps close study of these will cla.ss them as endothelioma. Sec­ondary cancers may reach the sple~n by direct extonsion as ~from the cardiac end of the stcmach or from the tail of the pancreas. This in vol Ve· ment, however, beca'uso of the comr.iarati ve rarity of cancer of the struct-· u.res named is not freq_uen tly met. In tfuis connection it mi ghy be mentionec that a hypernephromat of the left kidney '\ r thereabouts may extend up to and involve the splee1:. That t~is does not occur rnor3 freauently is due to the f'act that the h:'pernLc)hro:;na, Usually ke~ps Within a capsule Of i tsowr. 
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are the secondary cancerous deposits brought 
i;r,eneral ca.rci1~omatosi s. These may be of any 
from ext re~ely small multiple white nodules 

to the spleen 
va~j_ -:-· +,~r '-' ./"I 

to as large as 

Eut more common 
ty the bloo.d lij. 
cancer and very 
5-6 C!'1S e.cross. 

2b. Sarco~a:-- This is the most freouent secondary tumor of t1:e spleen and it ru.ay be brought to this organ by the blood from any pa.rt of the body. I·telanotic sarcoma early involves the spleen, perhpps nex most freauently to its involvement of the liver. 9:· Specific Infectiots. 
la. Tuberculosis:-- Prim.e.+R tJ.?.Q...of the spleen is exceedingly re.re, probably not r.iore thc.n 10-15 recorded cases. It is usually repre ­s ented by a f arrl y large caseous ar0e. r;ell cncapsule.ted. Second~a·:1 tbc is re.the r freq_uent and may be either acute e r chronic. ln "Senera l m'fliary t '....c t he srlc:en is co:::r.ionly studded ui th nul ti tu.des of grayish v1hi tG o r grayish yellow mili c.ry tubercles nl"Jich a.re apt to show also in the capsule as well as in the pulp. In. tl·;e chronic form there nay l-e one or a few lare:· caseous aro.s.s, say fro111 . 5 to 5 ens in diameter, usually with a fibrous capsule . ~1ese 8ay becone partly or complete ly calcified~ 
2a. ~)yphilis :-- Syphilitic involvement of t he spleen ~'aY be either conc;enitnl or acquired. 

In the §.9Ei,'d3:r>ea for11 we may t.ave a dif· f'use hype rple.stic ·fibrosis, increr.:•sing tt.(:; size e.bove nome.l. Cr a,sain in rarer congeni tsl cr:,ses def:lil.r..it s ;ur:mata h8.Ve been found . . ( '.i'h i s is congenital syphilis) 
I.cquired syphilis always affects the spleen, but the character of 

t~e invo lvement varies with the stage. In the earlier months there is a l:ypcrplasie. and enlargerrcn t, but la. tcr in the secondary or carlJ' tertiary stages a fibrosis commonly appears and later you me.y find one or two 
gUi""!lmata.. Lof'ini te .c;-un:na.te. of the s pleen a r c rare a.nd in size they r:ill va.r ·-: fron oui te SM.all to '.3 - Li.. ens. They are ge:nera.lly rounded~ pee.rly nhi te, perhe.ps a r it tro.nslucen t, cnc0vsule. ted a:?;d show very 1 it tl e caseous me.terial, a r,o i nt which t.e l y.>s to differentiate them fron. chrcnic tbc. II. Lymph Fodes. 

1. .f._ne.tomice. l Considcra tions: -- Lynpha tic tissue nornally occurs in the body in tc-.o Gc:mere l f'orms: (a) c i rcur.iscri bed and (b) diffuse. 
(a) Circumscribed:--?rom a patholo~~ice.l stand point the circu.m­scribec f orms are perhaps the most import· nt. '.l'hcse :.1ay occur as solitary f o llicles or cs at;r.inated follicles (Pyers pP.tches) in the intestines or o s dsf'ini te nasses enc>.-1psula ted to v1hich we app ly the term lynph node. J.'hese nodes £!.re \lidely distributed throughout the body nnd the lymph chan­nels which beE;in in thG tissue spaces drain into t 11eTI: . They arc ilsual ly arra.gned in chains. l.'he efferent vessE:ls of the one beins the af'f.t;rent of the hcxt in line . Guch groupings of n0des in th~ different parts of the body are knolm as regio~al nod~s. 
Crossl:; t hey VE;.ry very r.mcb in size, normally they a.re usually not le..r :;e:r t~:.Gr-~ e.. pee,; of an oviod or almond shape a.nd of c. pink color. :'hey are prov::.ded r;i tb. a dcfini to f'irbous capsule, e.nc s01p.e times '.:· i th c fs u smoo th muscle 2ib0rs~ 7his capsule sends in trsbcculae, vrhich ana.stcmos­ing fc!"!!ls irreguli'!.r coE1pa.rtmcnts.. 7he afferGn t vessles open into the lympt. tissue on the convex side of the orgen into a subcapsular or perirhere.l lymph sinus. ':'hcsB sinuses penotra te tovrnrd the hylurn, a.llo-rrin3 &.n exceed­in2 l;;- im:-ncd i L te con tac tof t~:e jlymph \-;i th the cells, collecting at the Thylum 

the~/ ci.re :;0 thered toi;t.thur t:.'.S e.n B.fft;re·..,t vessel. J·.t the hylurn the blcod supply enters and leaves. 
".<icrosco]bi call~r the typi ca.l l;-fmph c0ll s conpri sing the ncde is i.h­di stineui shablc from tl-.e sr:iall ly8p:~ocytc of F·.e blood. In tt.e peripheral portion tl~e:se CGlls e.re g·'the:ccd to.~oth(-;. r inlocalized areas knovm as f c lli­cles. For t~:.e mcst . pert these are peur sha:!)e and have v-:t.ir stens po in ting inwards,. Be.tween these follicles ore the germirn:.l ereEs whose centers vonsist of locse ly a.rrangcd lE.rge cells B.fter thG type cf t~rn lc·.rse l ympho .... cyte and these are regerdod 2s the ~other cells, as they produce the small lymphocytes by division. About these the smaller cells form a closely packed ring. Toward the center of the lymphnode the cells f'crm anastomcsing cords surroundin.; t.1e sinuses f-''lc'i fllooc spaces. 

2 •. ~+rophy of tt:e Lymph nodes:--
This is a fre~uent physiclogi­CE-1 process in tho aged in which the lymph cells art.: decreased in number, to ; e repl2ced by fibrous a::d Ediposc; co:nnecti ve tis sue., The .1 ncdes are finr and pa.le but if they have r ·...:en the so<J.t of pigmentation they will be fart or blaclz c 

3. ~--yp$Tpla.sia:-- This occurs in a number of conditions, as syphilis, most acutely in certain of the infections and attention ha.s been 
valled to the h;{pf;rplusia. in Eodg}~in's di .'Ja.se. l"re<luently this hyper­plasia, especia.lly in t:.1e infections, is closely akind to a definite in­.tlaanation and border line cases are frequent. 
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4. Circula torJr di stt.rbances: -- Anemia, hyperaemia, eongestion, 
anc! he~1orr:t-~~e occur, but usually in connectionWi th sor.ie other fee tu re 
which is the import~nt one. 

5. Infla:,1J!lG.tions a.nd Deggnerations:-
la J:.'att:; Inva sion:-- Freq_uently in atrophy, adipose con­

nective tissue forms in considerable a.---~ounts, first near the hylun end t ' er 
within the node tc re-place; the lymphatic tissue lost. In obse cases it is 
not UBusual t o find excessive anounts of f:.t tissue in t he noa~~J especi­
ally aLout the hylun. 

2a. J>.r.lyloid Degemeration:-- In r a r e instance s these tissues 
alone of the 1ody a.re affected, but more fre~u.ently it accorirx:nies similB.r 
changes else~her-e. The walls of the. vessels and the trbeculae arG involv­
ed and this ne,y be of such a slight degree that only proper staining brin· 
it. out. If r:mch advanced the nodes o.r6 large , firm, g r e.y and semi trans­
lucemt. The l erze eclls und.E:;rgo pressure atrophy. '.i:'he etiolo:·y of the 
disease i.s th&.t of i:.nyloid chc,nse anyv1hcare. 

z.a. F.yalin Legeneration:-- This is 0ui te co~1non in the blood 
vess;:;l walls and the tra.teulae in fi-1.:.ros0d l ymph nod e s. 

4a. Calcification:zz Cslcarious infiltration of the l ;mph 
ncdes occurs most frequently in C0!1"!'.!ect ion with tee but it mEl.y occur with 
na;'/ o1ther chronic process. .Sor-,etines in tl:e n cd8s or:e :f'lnds little gran­
ulc.r deposits in nodes otherv1i s e n or oel \7herc: tfi/.j,/ /1 t !1ere hG s "Leen ex­
te~s i ve bo:1e dc;s truction. 

5a. P i gr.i.0ntation:-- ?he lymph nodes a~~ear to be the dumpin~ 
groux1d fer all setts of tr2 sl"i that the leucocytes or lynph strea:n 1·~ay 
pick up· Prominet av10ng this are the vari_ous p i :'_V:le-".ts . This -:-nay be exte1 
pigment es t he com.non bl.sck t.rm:."hial nodes froT'l cc-a l dust or in the oes­
enteric nodes T.-rhcre dirt is eaten wi tl': the fooe and the T)iq:r:ient is c<;.rrir 
through tr:e mucosa and //_p to the ly-·'!'h nodes by the leuco cytes. Ve rious 
other fin G dust paricles, r· s bi ts of steel otc., -::~a-~r con]lri se this exter­
nal pi -,J'.lent. These f 'requently g iv e rise to a cl1ro 1.1ic fitrosis, meJ~ins 
the gland le.r.-:;er, firme, and changing its color toe.. bro·.m, g r ay , slaty 
or blal-:· }gain the pitJ;Bcnt may be internal, usualyy hemtc_c;enous .e.s in th 
blood destructi-ve diseases o r in the nodes draini:ig a r ogion of e.. hem­
orrhage. , Lile p i gm1::mts rnay alsc be found. 

6, Inflam:n&tion o r a cute Lymph r..denitis :-­
la. i~cute:--

lb. Si mple .r.cute or 1-:011-su.ppura ti ve: -- I. tiology: --
Fi certain degree of invol verile:-it of lymph nodes ei the:r genera:!.ly through o 
the body or regional l y occurs in DEn y of t :te e.cutG infe~tions , al though 
this muy not reach a degree of sufficient severtiy to be dignified by the 
name lynph :::.demi tis. i_owever, with nany of t hese a rea.l i:fflarrr--:::ation o f 
nodes does occur, perticulc:,rly in those onfections in which t h e tact0ria 
are circulating i n the blood or \'there they enter the lynph stream· 
It T:lust Le n_·_;ner:berod elso thE:t toxins ebsorbed and transpcrtcd by the 
lymph strer.T!'l Tr!ay produce an i: ·- fla.mme.tion of t h e nodes. It is ny no :ieans 
infreq_uent for tactcria to ne tr-ansportsd to t ne node by phagocytes o r 
washed _ t here f r ec in the stree.rn • In d e0d , o:1e prom inent use of th0s0 
collections of lymph cells seems to be the filtering cu t and c~estruction 

of br. cteriB-. ·1he infle.m~:a ti on nay hc;ve entered through some very ST'lC'.l l 
lesion, 8 S 'Whc:ce Tl6 set the e.:X i llE ry l'ernelS fr01"1 a..'1 i!lfCCtion Of t:-'. h£.n[; 
nail. 

(Use indelible pencil in naking corrections in th_ese n otes.) 
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Etiology continued:-·-Certain general infe ctions, such as bubonic 

plague, diphtheria, and snall pox usually produce a.n acute l ymph atieni tis 

and here, . as a rule, the nodes which drain the region of entrance of the 

causative or8anism are t he first involved and the most severely, but those 

nodes in t r, e distant ::;arts of t h e body 7De.y also be affected. Eubonic 

plague especia,lly seer.rn to picl{ out t:::ie lymph nodes nroducing a very ''lar­

ked enlargemen t of them, hence its name. 
1iorbid J._na tomj.' : -- Grossly the nodes are swollen, e ray, pinl~ or red 

in color, and soft. On . section, the surf .:: ce i s juicy, smoo th : - ··rl rcddi sh 

c,r"Sy. ~,Hcrc scopicc.l 1 y, the vessels are full of blood a.nd SI'lall heraorrhagei:. 

are c0rni:10n. 'The ondothelia of t h e sinuses show proliferation a.nd these 

sinuses arc packed 'flith varuying numbers of endothelia c e lls, lcucocy tes 

and r,b,c,. J:hc lymphoid cells may show mytosis but more frequently t here 

occurs a swelling of tho cytoplasm with a nuclea r fragment;J.tion, i~dicat­

in.'.5 that tl1ey are undergoing disintergration • 'lhe nuclear fragments and 

bacteria r:iay be found free o r within t he pl:agocytes, some o f which are 

quite large = raacrophags. If the =-'rocess be of p. u-.ic:--. · o r e severe' nature 

necorsis occurs and fitrin may show in the poorlJ stai~ing areas. A cer­

tain de_srce of extension t o the surrounding tissue (perilympha.denitis) 

may· cccur , a lthou gh t he capsule t&nds t o limit the process to the nodes. 

l~ccovery is t he rul e , al t hough if r.mch necrosis he,s cccurrod t he dead 

ti ssue is replaced by fibrous tissue o r t~ c ~ecrosed part nay become 

encapsul ated. 
2bv Acutr;; Su ppurative i~denitis:--

E..t i o l ogy : --~ie re the invading orr;a.nisn is some form of t l':e pyogcnic 

1:.:ac t eria . This process fr~c~ucntly occurs in nodes whose affc r cht vessels 

e.re d r aini ng an area i-1hich is t he sits of an infected wound, ei thcr l a r ge 

or s mall. It nay ce f01. 1.nd in the i nguinal r~odcs in gonorrhea; i n the che,n 

croids.l inf ections; nuch nore re.rely. in syphilis. It may occur in a sub­

rnzxille.ry lyriph ncde or even in tl!e cervi~al lyr1ph nodes i n d iphther ia o r 

scarlet fe~er . Indeed, any simple adcnitis may lat e r have the pycgenic 

organisms added to it and s o become sup9urative. 
i.1crbod f,natomy : -- ·lypicall y, the node is ver:r large} gre.y, or 

red.dish gray , sift e,:nd fluctuates . The capsule na.y breal< and _d i schare;e 

t ho contents intc tte adiacent tissues e r even on the surface, as i n .the 

~onorrheal bubo. 
t.~icrcscopically:-- ThG little fib r ous septa are brol<:en dotm. 

i~iost of t h e lyr.iphoid cells e.rc:. gone and t he field i e occuy>ied by pus , the 

polys predoninating. Inste ad of rupturing a perilymph c;,denitis may reinfo 

the capsule and serve to \7all up the pus, a. t l 6as t f!D'r a tine, a.nd sometirr 

permanently, the pus tcco:mi:ng inspise,ted by t he reii10 V2l of Urn fluid. It 

may even be calcified. In healing th e node or the arEa occupied by the 

pus is filled up with fibrous tissue . Sonetir:Jos the riicrcorganisms may 

be ~cmi t ted to ent er the eff0rent vessels to be ca.rried to ano t r.er node , 

· setting -u.p a. lH·o procE..ss , or into the lymph stream and from U1ere to the 

b l o od · s tream , ~~i vir:g rise to a pyGmia . 
2a. Chronic : .yrnphadeni ti s: --

Ltiolog;/ : -- 'l'bis u sually occurs from t he acute attacl':. s or it mey t 

due to the conti nued addition of irritant prc ducts of a. l e sse r s ev e rity, 

e ither f orei e;n naterial as pi :';inent , o rp/ ft j.pfi tf;i~/J bacteria of G low 

::::rad0 virulenc~, or the diluted :!"Jrrduc t of 1 c.. ct <:- ric::,l a-; ... i vi ty. 
t·~ o rbid Arn~ to'· :y :-- l>_ll n r nu1r1:·: e.11 of the noel ~ .;; of a csrtai:n re­

gion becor:J e e;nlarJed, f'in'!l , white, }')Crhps pigmented and dense ~ Section of 

t hese . r evea.l s the fibrous s epta. running in from the hile, or fron the 

capsules . 
~icroscopically:-- rno secs a gr~at increa s e in the fib r ous tissue 

o.nd as a rul e the l~'mphoid cells are tco few in nunb er, having disap:!°)er~rcc 

as the r esult of decsrn~ra.tion or frol!l t h r pressure a trcphy. 
As to tr:e resul tsi:'.·- - These node s can not r eturn to norr:w.l and 

t heir wcrk of f il teri ·r; g ba.cteria end bacterial products out of tbe lymph 

is seriously inte rfe red witl1, so that this important defence a gainst the 

invas ion b y organismes is last to t he body. 
7. Specific In~ections. 

lll.n 'l'uberculosis:=-= Tubercular Adcmitis . 
In discussing thJ.s it is convenient t c divide the process in to 

the p rimary and s;.·c.;onda.r:r forras, raeaning by the secondary those cases 

of tbs i nfection of the nodes which C.'.1n l ;e reasonably placed to so~o 

o ther tb<Ca{ es i on wh ich o,::1tidn t ed the involvement of the nodes. 
(a; . Secon dary form of tbc adenitis:-- ftiology:- -· 
Eer e , as just sugs;ested, O "''l.e can find a tts process in the r egion 
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drained by the nodes, as CE;.seous cronchial nodes in c...hronic pulmonary tbc, 

or the nesenteric caseous nodes into tl:·c of the intestines~ '!'he fubercle 

bacilli unouestionably come throuh the lymph stream, perhaps- some e,re 

cerried by t!i.e leucocytes. 
Crossly:-- The nodes are large, firm, yellow perhe..ps piznented 

fro:-n sm'!'le extsrnal pir;t.mnt, a.nd on section vario,..lS sized a ree.s of ca.sea ti on 

are nade out. 
:·_ icroscopically: -- C':nc nay find t he various ste.~es of. the tuhE::culm: 

process, fro!:l tr:e miliary tubercles to the f ') rm where the ~ntirr node is 

caseous and surrounded by a fi':rous capsule, just under whi.ch may b~ a 

zone~ ,n~ear fra:J!lents. : .. here the process is adve.nced tne chronic prima~: 

peri WR-it:i,.g. cccurs causing the nodes to ::-.e firmly a.dh0re-n_t to one ano~her 

or to t he adjacent tissue so that they can no lo::l~er be snelled out 111 th 

ease. Calcification is net infreauent. Probably the chief importance of 

these s e condar:r tbc nodes is that -from them the material may 'Creal-:: into 

the drainin".T blood vessels c.nd produce n eeneral miliary tuberculosis. 

As a rule, ;;:1c does not find a. ~reat number of tubercle be.cilli in these 

nodes, even in the earlier sta -::_es. . . . 

(1:-). Prir1ar:l foem of tub e rcul c: r lynph adeni tis. " e nrn.y di vi de this 

forr!l into tno varieties viz, general and rerrionaJ.. 

,:'tiology : -- In these forns •ae bave tfre in vol vemen t of the nodes as 

the primery precess , ~lthou~h it nust be borne in mind that the tacteria 

from. th0sc nod·es na.~r te carried to other parts, !'JroducinQ; seconde.ry tuber-

cular tlhan:;es. 
In the ·.0nerc..l form, there is <:: 17ide spread involvement of the. 

norJ.es all over the bJody. ':..'his is r E".re anc t'!1.e infection is probably trans 

r.i tted through the blood strea!1, Ell though the original surce of it ma~r 

not to evident. 
, In the r 00ional for..1, ~·;e heve the tub crculG.r i nvol vonent of a cr_ain 

or nass of node·s in one orn:.tomicc~l r0gion, c.s the cervical, subnaxillary, 

mediastinal, ~esenteric, retro~eritonesl, b ronchi a l, axillary and in-

guial nodes. It is not c~1·1a;-{s pessib:e in t'·1ess to ccr: '!Strate :_eyond 

e. doubt the prt of ent::::'y of tho bacteria. In the submc..xillary or cer­

vica l forr:is we ahv e its most frequent occurrence , here the bacilli enter 

through the t onsil, a chronic tonsillitis affording an excellent pppor­

tuni t y. ?hey ~'lay also come throu,::;h carious teeth, t!'lrou3h the no s c or the 

ear. In t he primar~:r tuberculosis of the mcsonteric and retropc ri toneal 

n cdes (tabes mosenterica) which occurs b~r far the most freeuentlv in chil­

dren, t he bacilli enter through the intestiaal wall, having becnvp r eviously 

i n:;es t ed in tl"ie food. :'his condition is more prevalent in the bottle fed 

and those r ee.red in unsani tery surroundincs. ·bi le it has been der:ton­

strated conclusively that the tubercle bacil,li can enter through the 

int estinal wall, in r1hich the nost c&.roful .sea,rch docs not roveul either 

a g ross o r Bicrosco:pice l lesio::i., ~ret it is .'.:!.lso true that diorrheal and 

diges tive disturbances incrc.c:.se the li2.b ili t:; to such e.n entrance. 

; .orb id A.na tom~·· : -- In t:r.. e ::;cner.s..l foons one fit1ds the lymph nodes 

every w:l:'1ere enl6.r;;ed. rs a. rule, t hGy are firr:l and in all stages of tu­

bercular i~volvenent. ::..ven her..:: , when the proc&s~ i s n ell aclva~1cec1, th -:: 

bodes e.re discrc0t or e.t b sst only t~010 or thre{: of th.em ere fus ed • 

. ·:icroscopic :::..l l~r:-- ost of' the nodes sho \"! th r::: typica l histology 

of a tut.e rcl e , in s0rie Lo:::evor, it nt:.y be inpessible fror.i c:.n examination 

c f e. s ec ti(m to S[~y that the process is tubercular s.nd the proof r es ts 

upon stai ning the be.cilli in situ or upm1 e.niMal ino cula.ticn . In these 

nodGs , both those tha t sho·,1 the tubercles and casca tion Emd in those 

the.t do not, it is not s t e.11 unusaul to find an endotheli a l hyperpl2.sia,, 

hence the r.an c 11 endothelial ce.tarrh" is applied t o it. E.ere the lymph,6,i,~ 

sinuses are cho1red up "!i th prol 1.ferev t t:·C\ endotf:elie. and in them careful 

s t:e.rch mc.y revcs.l the tub e rcl e b a cilli, though f e1-r tn nu.T'!l.ber." 

: :c~ en coming to the r e.c:;ional form, :w see that some of these a.re 

of surg ical importance . Lrid rm find in the adve,nc cd cases a typical 

picture . If the mass is near the skin surfrl.CC as in thG cervical, inguial 

or axillary regions He find a. lare;e nodula r immovable mas s unde r the skin. 

~r1e indi v iduc.l ncd.::-s art.- ft;.SGt ~nd. ~-ihcn d.iss ~- cted out and sectioned the 

cesoation is seen t o ha ve destroyed thE tiv~ding capsules or left only 

r emnants of them c:nd in this way causing the node s to b e fused into a lsrge 

knotty mass, ancl the p0ri~.deni tis produces f usio::l. to t h surrounding tissue. 

In the typical "tabes r1 cse.::1terica" all t he nod0s of the .:1esentery and the 

retroperi toneal nodes arc greatly increased in size, U'!J to 3-.'5 ems in diame. 

eter, forming a prmonient irregular mass which 1'Tlay be felt through the ab­

dorninea wall and ~istaken for a sarcoma. This, as suggested , frequently 

occurs in chtldrsn and when wt-11 advanced the child shor:s a su.~gest1 ve 

picture, with a prominent pr·otrudins "pot belly", s"'ray "b acl-:, inani ti on, 
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and nearly al ways dig;esti ye or diarrho eal disturbances are presemt. 1-iere 

the individual nodes ma~~~t1e fuse(~ but in n e arly all cases ©ne will find 

sorie of them t o be so • .3xctic n she ws many l,f the no d es t,<0mplet l·~ly occupi ­

ed 'Dy caseG.us, granulo.r, ml~shy, yello w or grey rna.t8rial; seme tim r.; s it i.s 

gritty or stony from the calcerous d Gpo sites. 

1-Hcroscopically the sa!le chan~es mentioned b efore wi 11 b e found. A 

point te be noticed is that in the mo re advanced nodes ve ry fuw baccili. 

are seen, but in the younger forms they are f(..und upc :-i c &.reful s es.rch. It 

i s especially to be stressed that especially in the mes0nteri.c, and retro­

peri ton c al nodes th o tubercle bacci l i may b e present without producin g the. 

typical m~xgx e;rvss or micrcscopical p:!..cture , a fact vir.ich can be prc..v,;n 

by innocult:tions into gyin E: a pi g s . l .11 of t h is occuring ;~: i thout the tub­

ercit.lar involvE.-mont o f' the intestines . ·;his iR imp0rtant in vi ew of the 

claim of many of the pres ent day observers that ma.ny cases of pulmcnary 

tuberculosis have their o rigin in bacilli C'.)ming from the abd(....minel no d.es .. 

Another impo rtence is thet sooner o r l~ter any of these· nodes may break 

duo i n to a bl\...-:,d v e ssel o r a l& r GS8 lyMph<"' tic e.nd prf,duce a gt-n eral nil­

i .:.. ry tuberculc. sis . In va rious cases certain pressure symptoms may be 

important a.nd a t time s su:rpura ti _n 211pc rvsne s '...' Y th c r. dded infection o f 

the pyococci. 
2a.. Syphilitic L;ympl:rnc~E-ni tis;-·- The region '.11 nodes draining · 

initia l center become· enl<.' rged, tense , red , hyperplastic, ~ue to t he 

multiplication 0f the lymnhadenoid c --: lls e.nd a blo ck i.n -; o !' the lymph 

sinuse s by the l ynphocytes. This usually disappears in a few wselrs with 

probabl . a 1 it tle exce ss of f i brolJ.S tissue , but oftl.n with comp lete r c cc.. V· 

c ry. In the t '3rti a ry stag e a chronic lymph adeni tis may a.rise, ca.using 

th& node s t~· b<:; permane;ntly cnle rgcd and firm . Gurr.ma ta may b f; s een. 

3a. Lc;rrosy;-- '.'E-ry frequ ently in lepr·:;sy the lymph nod e s 

are enl arged and mtcrpscGp .· c s c ctio:· s l iill sho'J' leprs cells in which 

iJi:a.y b u demonstre.tcd l epre. bacilli. 

VIII'. r~ odg1<:tn's Dis eas e . 
7h <:: er:largc.m•..::nt of the lypph nodes in this disF;ase and the sig­

nific&.nces cf such f.nlargeraE:nt has bE. (..n previously dlscusst-d. 

IZ . Lymphatism. 
~ynonytis :-- Status Lymphcth~u s , Cons.tit· .. :c Lymphatica., and Thymic 

Asthma . 
This conditi -:>n is nost o ft E;n f\:.J.nd in childrE;n, but sometimt:Js in 

adults, wherf; much of the lymph tissue , e s pecially in the deeper parts, 

is hyperplastic; t l1e thyrms is perf-si stcnt , ar..::. sudden de :· th fror: appar­

ently insufficl cnt cause is fr crue:nt. j·~o thing is kno-vm o f the et i o l o gy . 

. !orbid f.natomy :-- i~ s indicat c:.d abov e, many of the lympho id struct 

urcs of the: body arre c·,nla.rged, the thymus persist s eftf;r l ts usual time 

~or disappear6nce, and t h e r. tient Day show, thou gh not necessarily, de­

fici ent mentality ~nd other disturcances of the body. P.s a rule the 

sup ~ rficial node s of tho b ody are not ~uch 8nlarge~ , t h e enlargement 

usua.lly affecting the tronchial , T'l.edia stinal, a n d abdominal nodes, and 

often Pyer 's patch e s. In most cases ihe b ~·ne marro w is r0d and hyperplas· 

There is no chA.re.ct ;: rj_si tc nicro scopic pi8ture . 

Results:--?hc striking fe2.ture of thes<:; cases is the 1 ·.- quent 

t erMina. ti on i n sudden c1..e; c th frori causes which a re aT'paren tly insignif­

icant; as th u administration for a ~inor operation, the ad~inistretion of 

an immunizing ckse of diphtheri tic anti toxin; or sor>:e su ddcm shock as the 

t.ody s trik i ng the vw.t c r in batl:.1 ::,~ . I.1 ttl e i s l:r:."Y::-1 abetit the real cav 

for the s e sudden d e&th s. Some say it is due to pres sur~ on the trachea, 

or on the g r r. c.. t v e ins, or to a.bscrp t ion e..nd action r ~ f toxins. 

I./. lOI'ti.mors cf the Lymph l<.odes. 

la. Benign. 
lb. Fi troma, chondrome., a nd myxona have been found in 

the lymph nodes , but they are rare and present nothing difrerent from 

their a ppearanc0 elsewhere. 
2b. Lyr.iphad0noma:-1'h c b ounde.ry line b c t we1·,n lymphati c 

hyperplasia, lymphadeno11a, a.nd Lod3J<_in 1 s disease , lymphosercoMa, and th e 

nodes o f lymphe... ic l eukemia is not at all tim e s clec.r. l~nd t he diagnosis 

willl oft Gn depend upon the at tending chan3es e ls er;here and the clinic.c.:l 

frr:tures, rather than upcn the grcss or even t h e minute appoarence o f 

the tumor. In the sccalled l ymph-adenoma we have the picture cf a. lym­

phatic hyperplasia, often invo lving the nodes in different parts of the 

bc dy, but showing no t endency to metastesis. 

Crossly .. -- th e nodes are fro1nl·- .-. ens in die_i ... iet.er .f'aifl JT fj .rm 

non adherent, of' a gre,yisn wh1 t.e co+e r, - ana on sec t..:i:on a' wni t. sn IuJ.:a 
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may· exude• 
. !Iicroscopica+ly:--One sees little else than lyrrn;>hoid cells en­

c~os~d . ~z:i their usuai reticulum. At ti0es even the nc .:ial arrangement of 
the fo1iicles germinai areas and lymphoid cords is pr6servcd. 

n _ ,,__ a 2a. :.ialignant. 
f./'-/~ lb. Endothelidma~ta:~~ Formerly all such endothelio~£ta 

were inoluded ei.ther in cancer. or sarcoma; especially the latter~ Eowever, 
further study qf recent years ha·s enabled us to differentiate them; 
These endotheiie.l tumors may start in a lYmt>h node imy\irhere·, . bUt s·eemingly 
have a special preference for the aBdominal nodes. irom Lhis primary lo- · 
cation they may spread to arid invlove any of the neighboring nodes, or 
gej into the lymph or blood stream and g-ive rise to wide spread metastesis, 
some of' which may outgrow the parent tumor1 The size of these primary cndo· 
theliornata of the lymph nodes varies considerably, from 2 cm to as much 
as the doubled fist. '..i.'hey are often soft and red, thus grossly likt; a 
sarcoma. Or they may be fairly firm ~nd white, approa.ching the cancer 
in appearance. 

;:Hcroscopicolly:-- They are seen to be made of large cells wit 
distinct large hyperchromatic nuclei, a varying amount of cytoplasm not 
enough to justify the suspicion that we are dealjng with apithelial cells, 
and again they are sfa.ny and rounded as though sarcoma cells. However, 
care:f'Ul study of thin sczctions reveals tl~e f'act that many of these endo­
thelial cells have a definite intimate relation to the adjacent fibrous 
tissue, since the cytoplasmic processes may be seen extendmng to, fusing 
with and losing themselves in the fibrcus tissue. The charactur of tho 
blood vessels will vary from thin almost ~alless blood spaces to those 
having fairly definite walls. J,s suggested befcre, m0tastcsis takes 
place through the ly~ph stream, the blood, o r theough bo th. These endo­
thcliomata show a preference for the earlier ye~rs, i.o. b cfor t. 35 years a.g, 

2b. Lympho-sarcona:--Eere we have a tumor rising primarily tn the · 
lymph nodes, perhaps some 0f tl:e su'!)urficial nodes as the axillary nodes. 
It is a tumor presE:nting unusual diagnostic difficulties. .f:..s a rul0, the­
mass is large, soft, red, juicy, attempting to invade the adjacent tisaue, 
not keeping to its capsule, and spreading through the blood stream. 
P..t times a nuI!lb" r of nodes seer:i to be simultaneously involved . 

·t-:icroscopically:-·- The p,i.cture is usually of a :rass of rom1d CE,lls 
somewhat larger than lymph cells] r:i th hyperthroma tic r .... clei, and Bay 

atypical mitoses. PreLc:mt in between the cells is the delicate r E-; ticulum, 
which is better shovm whE:n a frozen section is lrushcd with a canals hair 
brush. At times thin bundles of fibrous tissue run throueh the section, 
uniting in such a way as t c g ive it an alveolatcd appear~nce. 

3b. Sarcoma.:-- Primary sarcoma of the lymph nodes may 'be 
of any type. The small round cell variety is probably the col:lmcnest and 

cvid~ntly has its origin as a rule in th0 lymphoid cells. 7ne spindle cell 
vari e ty protably Brises fron the fibrous trabcculae. 

Grossly:··- The tumor· presents much the sar.10 app c arenc .c::) o.s that 
given for the lyr.1pho-sarcona.; Lo.large, soft,. juicy, pink or red,, ofte;n 
showing hemorrhage. It pcnetratE;s t he capsu l u of the node and invades 
the adjacent tissue. It also gives rise to metastatic deposits through 
the blood stream. 

!iTicroscopicr.lly: -- These growths present the usual appearance of 
sarcomas with a scant intercellular substance ( not a reticuluri); The 
bl.ood spaces and occasional little fi brcus tre.becule ~ may 8i ve it an e.l vc­
olated appearance . s~condary sarcomas of the lymph nodes are quite r~re. 

4b. Carcin~ma:-- These are always secondary. Indeed, 
owing to lymphc·id spread of c;ancers, the lymph nodes are almost always the 
fiFst pdrts to be occupied by secondary deposits. l: ~ re, cells from the 
purent cancer get into the lyl:lpb stream> are carried t c the nearest nodes 
deposited, begin to multiply producing cells and with the same arrangement 
as that of the parent cApppf tumor. Cne quite remarkeblc fact is that the 
amount of fibrous stroma in the secondary deposits is frequently th c-; same 
as that in the parent tumor, and yet this fibrous stroma is derived from 
that of the lymph node. '!he process usually starts in the peripheral 
sinuses. Cne m~st be on the lookout for abnormal or unusual transmissions 
as for instance, where the nctastesis is retrograde, as appears in the 
lymph nodes whose normal branch is away from the region a,ffected ·by the 
cancer. Sometimes one group of nodes is apparentl:,' skipped, and the s econd 
set involv~d. It may ce that such cases are due to abnormallitics in the 
lymph stream. ·,:hen a cancer, 2 s of th0 brcdst, reaches the skin surfr. o~ 
and ulcerated through, the lymph node invol veme::'lt is cft ''n quite rapid beeau 
because of the number and large siz ~: of the lymph vesse: .. ~-. of the sk1n. 
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III. B@ne Marrowo 

1. Anatcmica.l Co1:isiderations:-·- In the ac:ul t two general types of 

bone marrow are to be recogniz,ed, the red and the yellow~ In the child 

it is all redn In the adult the red marrowis found in the flat bones 

and near the epiphesys of the long bones. It is, as the name signifiPs, 

red in color, somewhat lymphoid in character, and is very closely related 

to lymphatic tissue. 
Microscopically:-- One finds .that it is made un of a stroma of 

delicat, branched, anastomosi~g cells, enclosing in its rneshec ~ great 

variety of cells. 3ome of these are identical with the leukocytes de­

scribed as myelccytes, both neutrophilic and eosinophilic . The normal 

lymphocytes are found in varying numbers, but in addition to this two 

fairly characteristic kinds of cells are round, the myeloblasts(?~ and 

the herna toblasts. 1':-.e former are large cells often several times the di­

ameter of a polynuclear leulrncyte, either monuclear or mul tinuclcar. Thes ~ 

are probably relafe! in some T.T3.Y to the formati on of leukocytes. The 

hemotoblasts are re alt~ nucleated red cells ~erythroblasts, and are foun~ 

in considerable num ers. A few fl<:;.t c0lls i;:ill al'.7o YS ":ie f ound. 

The yellow m:.::rrcw occupys the shafts of the l o .. 1g bones and is made 

up adipose connective tissue, with here and there a few of the cells named 

above. ~he bone marrow is nourished from two sources: viz (a) vessels 

penetr ate to it directly from the nutrient foramen, and (b~ little anas­

tomosing branches c0me Gut from t he Haversi an canals. 

2. Circulatory Disturbances:-- Very little is known of the circu­

lato-ry disturbances of the b one marrow, except that we ge t a hypff'/i/..~ftf-ft­

remiein connection with the inflammations. 
3. Infls~mations and Legenerations: 

marror1 with 
ing years. 
occurs mo r e 

la. ~atty Legenerati~n:-- A gradual replacement of t he 

~dipose connective ticsue is a physiological process of 

At times, with conditions of malnutrition and inanition 

rapidly th&n its usual wont. 

rec: 
ad vane 
this 

2a. Iilucoid De genera ticn : -- In certain cases of senil e malnu tr 

ti on and chronic puJ.mcno.ry t, b 1 c" chronic nephri. tis, etc., a kind of 

mucoid degeneration Il\2..Y ta.lrn place in th0 marrow, causing it to have a 

rnucinous or gelatinous appaarance. 
3a. Pigme:::-1t2,tion: - -Thi s conditi c·n is closely associated with 

blood destructive dis0ases, and h e re an excess of blmod pignent is depos­

ited in the marrow cells. i•ialaria often gi V(;S rise t o such !:'wlanino 

4. Atrophy:-- 'Ihis nearly always accompanies th e:; r.mcoid changes 

mentioned above. It is fouI1d under similar c.:indi ticns, and here the cel­

lular elements lost is replaced by a serous fluid. 
5 . Eyperplasia: -·- The hyperplo.sias which e.ccompany the l <':ukemias, 

secondary anemias, and pernicious anemia have been described. This is 

a.lso found in a nu.m'Ler of acute infections. 
6. Influence c f acute Infections:-- Eere , as just dLscribed, there 

is frequ ently 3 hyperplasia. Then, too, wo oftrn get a. fatty degeneration 

in the capillaries and blocd vessels of the bone marrow, es well &s in 

the cells of the marrow. Along with this there is a curtain amount of 

reversion of the fatty marrow to the lymphoid er red type, espocially if 

one find s the infection accompanied by a l ~~kocytosis. Cftcn the specifi c 

causative bacteria may be isolated from the b one marrow, and typhoid bacil 

have been known t o lie dormant here f or a l ong tirw. Focal necrosis is 

no.t unusual. 
7. Inflarnma tio:ts, and 
8 • .Specific Infections:-- These will be discussed with diseases of 

the b0nes. 
2/ 5/ 090 

Diseases of the central nervou~ system, outline of:-

A. :Meninges. 
I. The dura mater. 

1. Anatomical considerations. 
2. Circulatory disturbances. 

la. .Hyperemia. 
2a. Ccngestion. 
3a! hemorrhal::;e. 
4a Thrombosis .of the sinuses~ 

3. Inflammations or pachyrneningitis. 
la. , External Pachymenigi ti s. 

lb~ Acute,, 
2b • Chronic· 
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2a. Int€rnal Pachymenigitis. 
lb. l:.cute . 
~'b. Chronic. 

le. Pa.chyrneningi tis Fernorrhagica Interna. 
2c. Productive. 

'· Infectious g ranulomata. 
la. T .E. C. 
2a. oyphi+ts. 

5. Tur.l<-rs . 
[a. Benign. 
2a. .i.1al i gn.a.n t. 

lb. Endotheli omata. 
2b. Sareomata. 

II. The P ia Arachnoid . 
1. Anatomical consdieratio~s. 
2. Circula tory disturbance s • 

. la. Anemia. 
2a. Eyp e r emia. 
3a. conge;stion. 
4a.. t ornorrhage . 
5a. L de;l"!a.. 

3. Inflamnations or Leptomeningitis. 
la.. Inciden tal 

lb. .Acuteti _ ic . .i.:. · oiogy. 
2c . !.~o rbid s.natom~' · 

ld. Serous. 
2d. Fibri nous. 
3d. Puru lent. 

3c . Kesults. 
2b. Chronic .. 

2a. Epidemic cerebra -spinal Deningitis. 
lb. L tiologz. 
2b. i,~orbid Anatomy. 
3b. i:c&ul ts . 

3a. lv! uningi snu s. 
4. Infectiou s gre..1ulcrnata. 

l a . T. E. C. 
2a. :::;y phi 1 is~ 

5 • Tu-r.c rs • 
la. Benign . 
2a. : ·c.l i gn ant . 

lb. 2ndc th e 1 icna ta. 
~·b . Sarccrnata. 

6 . Hydroc ephalus. 
la. I n tc rn~l. 
2a. Lxt e rnal. 

A. ;.i-'..mingt; se. 
I. Dura. !:·ia t er . 

1 . Ana tonice.l conside r a tions:- Tho dura n::'. ter belongs alil~e to 
t he train and t o t:~c s~' ine.l cord a,nd scr »es e do,,rblc purpose, ncting us 
t he p(,ric s tcum of the ban~ e n the outside, snd as e. protection to the 
bre.in and to the cord on the; i nside. ! It is cc-.r;p..-scd of ciEnsc oo~pact 
bundl e:s of rmi te ffl rousa :~1d €: le.stic tissu4Z arranged in two gcne;re.l laye rs 
an outer r- nd an inner. Tho dirce tion of the fi~ers in cne bcine direct­
ly crosswise t o t hoso of t he o ther. The outer layer is pr6~1ded with 
a fei r number of blood vessels, \·;hilc the inner 11:1.yer hes a scant tlood 
su:,Jple;. The inner lo.yer is c overed on the inside by one, somcti~es trio, 
lay ers, of lErE;E.. fl .:. t CE;lls, separatin.::, t :'lis inne r layer of the dura. me.t e:. 
from th E- n ext l ayer, thc. c.r&chnoid, in the subdurel space. Because of it~ 
location t he dura is lial:lc to inl' e ction (Secondc·,r~) from three sourc es, 
(a) from the bones, (b) fro~ the pia arachnoid, (c) from the blood sinuseL 
These latter are the ls r r:e venous char..nel s r1hich run in bet\'fecn the rrro 
layers of the dura, ga thering up the bl(~d from the brain, end emptying 
themaetves into the l;;.rc;e venous trunl{S of the neck. These ainuaes are 
'PCYided with no lUU:xaax walla. except what is afforded them tJ the 4ura. 
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2~ Circulatory Disturbances. 

la. hyp eremia:--- Plmo s t the on}.y time that hyp eremia can be 

detected in the dura t is wh en it accompanies an acute inflammtion o f that 

membrane. 
2a. Conges tion:-- Any cause which prevents the drainage o~ 

the blood from the br~in or head may pro duc e a venous excess in the dura. 

Jmong thes·e nay be nontioned thrombosis of the sinuse s, whi ch ri a~r pro­

duce a more or l e ss localized congestion; e r a marlrnd tricusp id re~rgi­

tation ; orpressure on a Vf'-mc.ius trunk by tumors, aneurysms or onlarged 1 

lymph nodes• · 
'.';a . Eemorr'.':,age:--- This rnay occur upon the dura i,e , bt.itween 

it &nd the bone = extradural: under tte dura i~ e, in the dur al space = 
subdural: or in the dura itself = i'1tcrdural. 

(a) 3xt~a durcl 'b..er'lorrlrn.::r,r:. :.-- ':'hese henorrhages cccring between th ~ 

dura and the bone arc p r actical l y alwa.ys due to injury o r disease o f the 

sl-:ull bones. The he!!lcrrhage -r.ay t e of large size, dissecting ·.ip and sep­

arating the dura from t he crsnium and producing s e rious p res sure ·on the 

train, or even sctening and laceretion . In injury, thG location of t he 

hemorrhage i s not a l ways undE:.r the site of the trau~a but it may be u pon 

the opposlhtc side · ~he -:... lood in the se hcmorrh2gcs nay co'"'le from, and 

freouently doss, the torn vessels of the tone s or the' v ess e ls of' t hu dura 

itself may t e brcken . P.s a rule, t he blood vlill 'be f ound partially 

coagula tod sinc e c?. dofini t e space of tir.w prac tice.lly a l 'fvays intervenes 

bet·-. een t he ti'.'1c of t r,e injury c.nd tr.c death of the pat i ent • The roason 

of this is that the blood escapes slonly as a rule> a little at a tine , 

and therufc r e t be pressure syr.rrit::·ns de not ~orrie on ir.inediately. So!!e­

tir;ic-s with t he sr.ia l ler henorrha:;es there r:a~r 1. e an abso r pt i on o f the 

fluid part and a partial or e ven conplete crgenizaticn. :~en this occurs 

th E::; dura will b econe E.dherent tc t he inner surfact.- of tl:e b one · In the 

newborn, or even at tines during the intrauterin e.. ilf t; cf the child, an 

extradura.l henorrhage n ay t ake pl ac-o and this '"ay cc~ur even nher e the 

l&tor has not b een a d i fficult one. If the child do0s hot die at once , 

t ho hemorrhage T:lay p-e rsist and p roduce an i nfc...ntile c erebral palsy. ;.hen 

the hen orrhage has occurred during the intrauterine period i t nay result 

in a condition nhi ch nil l t.0 describ ed later es nicrcgyria. Lt,no rrhages 

outside of t h•; dura in the spi nal colunn a r e not freC'ucnt and he r e they 

are usually arf' traumatic or du e tr°' disc·,sc o f the bone. 

(b). Subdural Ecnorrhae;~; :-- Ecre a~ain , injury is the causative 

factor in most cases and t he injurse vessel nay belong eith~r to the dur a 

o r to the pia or brcchnr id. ~o~evcr, in so~e infla~nations of the ~em­

tran0s srr.all hem0rrha,sic extravisations na.y occu r into the _,subdur a l . space. 

In the l c., r ger hcmcrrhagcs pressure syJT1ptons wil l occur and death is the u 

\.lSual outcome . 
( c) o Int er dural Eer.1orrhat;es : - - EeMorrhages occurring ',7i thin the 

dura, i,e, confined t o the substance of' the clur a, are quite rare, are 

usually sriall and no t i~portant unless tr..ey acccmpany one c- f the other 

forr.ls just mentioned. 
4a . 'l'hro7nbC'•Sis .')f the Sinuses :-- Thrombosis o f the v enous 

sinuses cf the dura f ollows the rules c f thro;vibcsis in veins a.n;~:;here. 

They may le eith6r si~ple (:ot infec ted) , or purulent ( infected). 

(a) : Uoninfec tcd Thror.lbi of the .Sinuses: -- This occurs by prcfE-rer 

in the t wo extrenes of life, t he very old o r the very young, es~0cially 

r1hert:: there is 0xtrene wasting o r ma,rasmus ~· fron any caus e : EJg , in the 

young, the severe diorrhe!:: l disturbances or inani ticn fron any one of a 

nul ti tude of causes , rr,ay under li e tt.s f orm: tion of a throrrlbus: in the 

old, the condition is most freq_ucntly found in cancercus or tubercular 

cachcxias. These mzrasmic thronbi f e rn by p r e f srence in the longi tudi­

nal sinus. They are firn, nonfria.b le, yelloH or yellowish r ed , and fre­

quently adherent to the sinus Viall. I f this c l ut only patially fills the 

sinus, tnGre may b e no a ppr ec iable effect, ho wcvGr, if i t completely 

fill the lumen you may go t a dural con~estion or cerebral s ])ft ening. 

(b}. Purulent 'i'hroJP.bi:-- These nay occur at c:.ny 8.fSe and rnay due 

to injury, but more fr eouently are secondary to a surpu:ative precess som: 

where else and of these t he most frequ E:.:!'lt c ause is suppure.tive otis 

media, esy:iecielly where this has involved the petorus portion of the tem­

porc.l bone. In such condition the purulent throrabus is r.iost likely to 

involve the lateral sinus. The clo t is de.rl< red or a dirty red, pulpy, 

not firm, perhaps having some definite pus mixed with it and it is fre­

quently accor.ipanied by a purulent lentomeningitis or cerebritis. The 

aortened nature of these purulent thrombi renders dislodging of parts 



•f them easy and these may be carrted to d~_st.:J.nt J,>f..i.rts~ r~c·equently t o t ho lung s and produ cing me t astatic abscesses., 
3$ I ni'l a.mma tions of Pachymeningi tis " Thi ·s may be ei~er external er internal , either of which may Le· Ecut o r ch r onic . 

l a. External Pachymeningi tis:·-
lb. Acu te Puchymcningi tis E.x.terna~ 

.Ar1 infl£mna t i on of the exte r na l pa rt of the du re- is ncrsly al r:a.ys dne to injury n~~· di sei..:.se o the bone a;-d it is almost &l r.·ays suppurn ti ve. At time frn erysipel as of t he s c a lp ~ay spre~d through 2nd produce it. Gro ss l y: - the dun::. is s11ollcn, odemotous, pink or red , shor:s Many l i t tle p&techis , and in nost c&scs it is covered over with more e r l ess pu s • . l_s a rul e tho area involved :ls not very c.;t,·v;~ l.ve Q.nd becnuss of th ' den sity of the dur:... tl':c purul ent GT-Jda te i ·s usuLl.lly not lD r go. H:i>-iOVer, in ccrtc:in cc..ses c:>::s iC. ~; rablc c..T'1ounts of pus me.~' ccCCu!".lul~te bct11ccn the bon 6 c.nd the dur 2. , [..nd stippi ng up t he ls.ter . At times the pus mB..J' pone- · tro.t c t o the inn ~:r side of the duro., p:r.uducing o.n internal infih.8.ru:u:.tion, o r ov€n int.:> t:.o brc.in. A p11rulcnt thror::bosis of the sini f..rnc:r result . I f t tc ar.ou:1t of thEJ exude· tf.. to not lc.rge i t nf!y rcr.i.c.in l oc::'..lized ond und r go oro:niza t ion. ·1.hon this occurs the durc. b(.cone:s oxccddingly edhcrcnt to t i1 c skul 1 c. t tr.e t pc: rt . 
. 2b.Cnronic L.xterr:ul P;.'.c:!:::'ncningitis>· 

This is n -~<'rly a.l 1rc:ys due to syphilis, <~l thoug~1 in so;nE:; ·CGscs tr:..m:1r: mo.y produoc. tl;c chr oni c thiciu.:ni::--lg . Tt.8 C::c.r.:. is thiclH~.ncC., soTTletir::cs much so; and ronde::':. cd v r::ry ",dhc.r';.nt to tt.c cclv:..riun, f..r..C. there r.-i.£:.y be li ttlc s:piculc·s of bor g r owi;;c; in to it . 'rhE· dur:.:.. is r <· r :. .l:r thi c1-"enoguh to produce the cli!i.i ce.l sy:!:'•ptons so fE .. r .'.:.3 rn:. 1~noi:r. 
2r. . In term:: 1 Pt· c!i.yncningi t i s: 

l b. .Acu tc in t~rr:c,l Pc.chy-r:1;;!nine;i tis:··· This to~ is nc<.:rly o.l r:c-.ys s:.1ppur~. ~:i. vc r.nd i.s scconde.ry to . c. ::).i~i:c pro c c ss j n the extcrnc.l ll:.yc r or Cf car:r;->:-:.rn cs r, t:>U:L",1.J cnt tb:P.f·R" .. ·~~p..i.gx;.lA°- 1. s · 1 t m.-:-.y bo f ound in pycr.lir, puvrp'J.~~ r~·v ..... :i:"
1 

ond rcr.r.._ ens , ..... · •· · · · 
exanthamata and erysipelas. Cases have been reported in chronic paren chyna t ou s nephritis~ . 'l'he inne r surface of the d·ora Jn the.r;o cases i-Ec.·~\'iffl~rtrief.Of(16a£­over Y:i t h a la.yer of fibrin e.nd pus, thesa co1.Lecti0ns · ..... ~ o 

localized o r d;jJ'fl~e . 
2b. Chr onic Internal Pacy--nenin:;i tis: -_ le. · Pacny~-·menin3i tis Lemorrhagica Interna : --Here vie have a chronic process usuall y found I'l.ost frequently i n t he r egi on suppl ied by the ~iddlc meningeal artery and characteri zed essenti all ~' by the for.nation of' a delicate co:.-:necti ve tissue mambre.nc on t he i n t e r nal sur face of the dura. .~any he"V.J> thin walled . blood vessel s are f o rm ed. and f rom these blood easily er:;capes to form hemorrhages~ As to the etiol cgy:- - · .. ,nether this b9 a.0.~sti.,. t ·J t inflammat icn o r n6"t is que s tionable, but i t ;>rc-babl :r is, It j_s fcund .Lil :,no se suffering f r om chrcnic b r ain lesicns; in chr oni c alcoholics> and /-fl the more marl-;:ed froms are s e un in idi ots, epileptics, chronic de~ents, etc •• A feCT cases have _ be~n ~ecn i n ch lld r en . 

~:·;orbid P.nat omy :-- The membnme formed is at first .:::.. iT.:cry delicat e pel i cl e , u suall y f i t r inous w·i th here and thur li ttlu r· ' d area.s ::;f hemorrha ~ o r t h i s membr ane may be stained a red e r rusty brcn·m with blood pigment. Lecture 2/19/ ' 09. 
l'': i c ro~_Q~DlC~W, even a t this stage r.::.-1e finds many littl e thin walle d caPfllaries gr owing cut fron the vessls of the dura~ In tetw~en t he s e ve s sels l y i ng i n a homo3encus fibrin will be found large fusiform rcun de d o r Gtellate cell s with branching p .. ·ocesses. These may contain red blood c e l l s or b l ood p i gment . .At this tine this membrane may te strir p t.d a YEay ea ~ sily, be<i.ng adherent cnly at the site of the vessels. Later t h is memb r ane becor:es denser and t hiclrnra in its outer part while the inner part p r e s en ts t he so.me ap:rieara:'1ce as tha.t just described. i::ow mor e hemorrh a g e occurs f rom t he rupture of these thin 'Na:!.led vessels and con­siderabl e Mas s es of blood may collect in the membrane to forra the soacallec hemator1a of t he dura or bet·:.:een the ne-::rly for;Jed membrans and thE:. arach­noid i n t he potential subdural space. ':Chis condi tton ~ccurs most often on t h e conves sur face of the brain on one or both sides and from 1ts size , especially \vi t h l a r Ger hemor:rhae;0s 1 may produce r.mch pressure . At times serum collects in t he meshes of the membrane and ma.y form cysts of r.onaiderable si z e . I n rare cases this newly fo rmed membrane may become 
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inrected with pyogeni c o:;.~ganisms and sup·purate , ./\ ;:·i.mila:r eondi tion may 
affect the spina l dura either with or without involvement of the brain 
dura. In the c""f;ffoj{.:fi dura of the spine it is ~ometirnes associated with a 
distinct exter nal pucymeningitis . In all p i nts of descripti on it is 
just like the above . The spinal fluid is increased, perhaps slightly tur·­
bid or :bloody, and the precess may te l ,g_paJ j 7.fld or <U-ff11s.e, 

Eesults:-- Pressure upon the brain or upon the cord, as the ease 
may be, may produce decided symptons . The milder localized areas pro­
<1.uce no recognizable sympto~1s and are r un across accident&.lly at the 
autopsy. 3ometimes where the :pressure is considere,ble the bor.e may be­
come . a trophic. As successive hemorrhages occur one finds that these 
ca ses will exhibit periods of pressure sy::np to:1s a~. ter::- '1 ting \7i th per iods 
of comparative freedo rri when the hemo.crhae;es are be1:1.c; e.b sorbed. Fol- · 
l owing such e.n internal pachymeningi tis a chronic inflammat.~iotj. on t he pia 
may be induced . 

2c. Chronic Productive Internal Pachym8ningitis . 
In this chr onic produ ctive form just as in the chronic external 

forrn, Syphilis frequently plays an important causati Ve role a.nd there 
results a distinct t hicl{ening of the internal le.y er of the dura. This 
may te and usually is, loca lized. Eut at times it occupies extensive 
e r eas and may be so p rcncunced as to produce :pre ssure sy:nptons . Usually , 
however, it is fou:id at the autopsy , unsusp ected during life. P. ;eculiar 
chronic condition in the spinal dura of the; eariical r egion has te<:.,n 
called hypertrqp~i£ cervical pachynenin.gitjs, a chronic productive in­
flamma tiQ..Yl of the :i,.nt ena.l a...ura. 7hi s b ecomes v ery g r eatly thickened with 
foo rous tissue, oven fror!l ,r:; to 10 tines the normal a nd the cord and spinal 
nerve roots are much pressed upon . ?ne e tiology of this condition is 
not kno..,~m. 31iGi J j-§ , e

4
XpQ§JJAA, and overexertiOn have been blaoed. 

4. In tious g r anuloma. ' 
la. Tuberculosis of th0 dura is found only in connection with 

a s i milar preces s clse•:.Jh c: re :Ln tr.e b r ain, cord or meBbranes., usually the 
pia . Sometimes it may te produc ed from tbc of the bones of' the skull 
and vertebr a b~ direct ext ension . 

. 2a. 3yphili s :·-- This , as h a s te en sugs-;e s ted, is fre.~ucntly 
the c ause of pachyrneningitis. Aside from t h i s , syphilis may p r oduc e local 
t hickenings c f th e dura, fi rs t n ade u~ of l ympho id and plaso a cells with 
an excess of fibrous tissue EJX'.d late r t hese ma:r £,O on ,to dcfini te s ur."lmeta 
with caseation or t hey n a y b ecome calci:fied. 

5 . Tumors . 
la . Leni gn : -- CircuG.scrit ed fib r omata occur, but are r a.re. 

The chondroma has been found . The socalled r steo::ia o f the dura. occur r.iost 
frequently in the falx c e r ebri o r in t h e tentorium but these usua.lly are 
only o steophytes and not r eal tumors. 

Tne psamrimma yif,yif,j..j_f also occurs rather frequentl ::9 g rowing from 
the inner side o f the dura about the bo.se of the bra.in. Crossly, they 
e.r . ~rayish "White or e;r eyisc r ednesses f r cn ve ry JJ L1." ' e up to .8 cm, 
frequently with a pc.d:'.. c le an d en s ect i on Vii th a knif e l ittle gritty con-
cretions (brain s and) wi 1.1 1:; e found. ~'li cro sconi c a lly these p sar,-iorrima ta 
look like little s p ind l e c ell sarcomatas, h aving in the~ little co lorless 
masses , So""letirr,cs c r-'-.centri c , abou. t whj_ ch are flatt en ed hyaline cells . 
':'t.ese tumors r arel y produc e s~'mp tons but t hey ir.ay be s o loca t ed as t o 
rre ss upon t h o third end fifth n e rves. . 

As to t h e t en ign t umor s of t he sp i nal dur a , \Ye menticn h e r e c erte. i 
tumors which aris8 i n b &tws en the exte rnal l cyer of t h e dura and the 
spinal colu.rnn o r t h ose whi ch go rn in throuh t he inte rvert ebra l spa e e s. 
These are most fre qu ently ~yome. and rayxom.a anf_ n o t inf r equently produc e 
definite locali z0d p r essur e s ymp t ons . Pro : t he i nner s i de of the dura · we 
may have the fibroma and the m;f xor;i.a. P.11 of the s e tu~ors a r e mo r e prev<­
alent in the lumber r egion a.nd aside from pressing on the cord or n e rves 
they may obstuct t Le lymph d r ainage. ..... 

2a. ;,!.a lign ant 'i'u.rno rs of both the Cereb ral and .Spinal Dura . 
l b . Tr.e fi rs t and most impo rtant tumor of the dura 

eithe r of the ·brain o r t he cord, is th ' endo thelioma. This mo s t freCJunet1· 
produces a wide s p r ea d gr o;Yth , v1hich at f .irst loKk·s like a, gr eatly thicl';:­
ened dura . It usuall y grows. from the inne r s i d e where p r e ssure on the 
bro.in e r cord i s i:nporta.nt, but it may a l s o g r e.ow outrmr d t oward t h e bone, 
producing much de struc tion of it. Cn s ection, it has a white o r slightly 
red colcr, is fairly f i r m and is usua lly pr ov i ded wi th r elative l y f ew 
blood vessels. Me t a.s t esis i s r a r e . r-:: i croscopically > i t p re s ents the 
usual picture o f en do thel i omata" 

2b .. P:r.ob i.:: bly the most i n po1·tant tumor of the d.ura is the 
sarcoma. This is usau lly c -:: the spindle ~e:l variety al though the 
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round cell type may be found. It occurs in two general forms, (a) a qiffµse one, like that just described for endothelioma, and {b) a £1.!:. cumscribed one more or less round,, growing out from the in.~er side of the dura ana producing definite press~re symptons on the brain or cord. These, too, may grow outward, eroding the bone, as the skull, when it may present under the scalp much like the gliona to be described later. II. The pia-arachnoid. 

l~ P.natomical Considerations:-- In reality one should consider the pia-ara.chnoid e.s one membrane 1 amade up of ti;-;o layers; The visc E:: ral, which is more frequently cal l ed the pia mater, and the parietal, ,i.j.f,p/ pjJ.Jj.J§( usually called the arachnoid. The visceral pia is closely applied to the brain and cord, follcwing in all the fissures and. sulci and also sending little projections into the nerve sub st1mce V'hich forms the outer nall or perivascular lymph spaces. 
Eistologically, this pia mater consists of lar0e branchine.; cells with some definite loosely a.rransed spindle shaped connective tissue cells. It is richly supplied Pith blood vessels. TI:e puter parietal pia, or arachnoid, is a celicats veil like menbra.ne covering over the visceral pie., not s xtending intc the fissures but bridging over the?"l. These tr'o le,yers are connected toge ther cy delicate fitrous tissue extensions or partial partiticns. The parietal pi a mater has comparatively few blocd vessels, these being relatively large. Prolongations from these membranes extend into all the ventricles. In this way ':le have between t~e two layers enurMous lynph spaces , the interpial or sunar.echnciC. space in which is ccntained tl":.e cerebro-spinal fliud. Two l s. rge lymph eisterns are situated between t he cerebellum and the medulla. ob}.cnga.ta at the base c f tho brain and into these the subaracb..noid s paces of tr:e cord are direc·tly contin­uous. In t h is way tlrn cerebro-spinal fluiq of the brain and cord are nor­mally freely intercha.n3a.ble, easi1J- crai nin:; frc:o. c :-. c :o the other. Leginnins in the lateral ventricles, t~;.is fluid cnte:r·s the third ventricle through the fora.men of ;.:onro e ; from the posterios aspect of the third ven­tricle it drains into the fourth ventricle through the aqueduct of Syl viura ~ from the fou~th ventricle and here the central canal of the spinal cord empties, the fluid drains into the larGe lymph cisterns mentioned throu~;h t he centrally paced f oramen J,fa jende and two lateral aperat<lres, so"!le­times called Luschka 's forama. From the subarachnoid or interpial lymph space this lymph may drain away t h rouh the pe:ci vasculD-r spaces surrounding t he vessels a.nd n e rves extending through the foranena at the ba.se of the skull, emptying into the ju~ular lymphatics. Another important drainage of this interpial space is into the large v.::nous sinuses of the dura by means of the pacbhicnian bodies, ~hich are in reality extensions of the pia-arachnoid up to and emptying into the venous sinuses. 2. Circulatory Di sturcances: 

la. Anemia of the Pia:-- This is seen in general anemia, sometimes in rapidly fatal l"1ass ive hemorrhages in ot:r.er parts of the body, also at times in exc\.::ss i ve cranial pressure where it is lH::oly to be more or less localized and to some de8ree where the lumina. of the supplying vessels are narrowed by diseas~ or by pressure. 2a . llyperemia: -- As to the etiology of hy:peromia of the :oia. it is frequently seen after death from acute alcoholism, in some epilepsies, certain of the a.cute infection as acute rheumatism and typhoid, after many alkaloidal ppisons, acute·mania, in cases dying in deleriu~ from any cause and frequently markedly so in those dying from sun or hes.t strPlrn , also in acute inrl~mmations. 
Grcssly:-- All the little vessels of the pia are full of blood, showing as little tortuous strea.lrs and little hemorrhages a re frequent, while the meshes of the pia :;iay contcin an excess of fluid, frequently blood streaked. . This hyperemia .not infrequently extends into the corte:( of t he brain. 

3a. Congestion:-- Venous excess of blood in the pia may be simply post mortem, a hydrostatic settling of the blood to the dependent parts. However, as a pathologi6al condition, it may be ~et in failure of compensation of the heart, tricuspid disease , diseases o f the lungs, a sphyxia, but most severely in thror.ibosis of the sinuses. E;:. re the veins stand out as prominent dark red lines add there is not the same tendency to little hemorrhages • It is not by any means easy at the autposy to determine just how much of the blood one finds has been present before d death. As a rule, we remove the brain and cord first at the autopsy, since if we do not, cutt~ni of the large · essels of the neck or chest will probably allow :rrn·c11 of t.he blood to be drained away. 
(Please pay up ) 
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4a. Eemorrhagos .of the Pia:-
Thi s may be due to injury 

to the bones; to contusions even without fractures; dertain infections 
as anth rax; severe inflammations; small llemorrha!;es tn.ay result from 
s ev er e hype r emia and lmXKrlarger ones froo minute arieurisms of the pial 
vessels. In t he l e tter c a s e the he···:orrha'._J;e s are slow in forming but 
a re fre~ucntly massive and may follo w along the pia dissectin~ it up. 
3nall ones under tl:e pia, if no t over irnporta.nt centers, may be parti a l­
ly absorb ed and cc..uE>e t t.e pis t o be:: t co a.C.herent: o the rs n.ay produce 
death from pressure dm importent parts. 

',.... - I I 2/ ..:.:); 0 9 . 
!a. Edema of the Pia:-

:Sdema. of the bra. in and cord, so­
called, May occi.1r in congestion, in pressure on the V8sscls, it is fre­
quent in chronic a.lcoholicsj a point o-mch nhich ·will be stressed in the 
di.scu ssion of wet brain~, in cY.r onic heert di.fseasc and in c ronic ne­
phritis .: a certa in d ezr e e of it occurs in the ear ly sta.rse s of a.cu ~. e in­
i'ectic·ns. This fluid na~' collect in such large a.rr:ounts in t he interpial 
spaces e. s to be a form of r,xterna.l hydroc 0-phalus. I n o rdinary dee;rc es 
of. edema t he pia has a swollen, translucent, at tir1es c;ele.tinous appee r­
ence; e.nd on the re"1oval of this parmetal pia more f luiC. than usual f..s ­
capos . 

3. Inflammations o~ the Pia or Leptomeningitis. 
This is Y:hc. t ·we usually mean v1hen we speal~ of e meningitis a.nd it i~ 

riere th& t we i'ind t he mo st impor·tan t inflammatory don.di tions of t he c rani 
a l and spinal cavities. Ey f'cr t:ie greater nu!!!be:r of infle.mme tory condi­
tions of t :1 e pia are; incidental, in thi:-: t they occur s e condary ~01 IX co­
exi s ta,."1§ with di sec.sod processes in other ps.rts of the Lody and t hese 
tia.y t e spol~en of BS incicenta.l in contra.st ¥ii th that fom -rihi r-h i s S:!Jo1rnr 
of es epidemic cerebro-spinal meningitis. 

la. The incidental leptomcning i ti s : -- T i s may be either 
acute or chronic. 

l b • ..:~ cute Incidental Lep tor.ieningitis:--
~ ·1c. Etiol ogy :-- ·, i th rege.rd to t he etiolog;)' of 
ecute inflammations of the pia a great number of factors enter into an 
etiolo.:;ical relationship. It :ne.~,r follo w trauma v1i th infe ction of nany of 
t he pyosenic microorganisms as staphlococci and strptococci, pneumococci 
etc; It is found secondar y in pyemia, purulent tl1r0Mbosis of the sinuss s, · 
at times acco:mpanyir.g di seases of the middle eer, no se , and orbit either 
with o r without invol vemelht of the sinuses: it rr.ay follo w disease of the 
bone surroundinc t he cavities; it occurs in certa in acutG diseases as rhe 
matism , rarely gonorrhen , and sunstrolrn : at t imes in other a cute infec­
tions as i nfluenza , typhoid etc .. The c~uses above mentioned do not wl 
alwa~rs produce t he same ana toraical picture, as for exam:'.)le infection wi tr 
one of t he pus orgarn6sm.s ma~' in one case produce one forr'.l of acute lep­
tomcningi tis and in anoter case produce another form. -,-1e recognize, 
generally speaking, thre e acute for!'.s;- serous, fibrinous, nnd purulent, 
according to t he cha r a cter of the exudate . .Smr:e e.u tho rs also include 
a f ourth or ce l lula r forn in which the changes are only :nicroscopical, 
involvin g only t he cells of the pia, producing a p rolife ration of the 
fixed con~ective tissue cells there, especially of the visceral layer enc 
r ~ this form t he greater number of cases recover . 

2c . i1~0 rb i cl Ana tor:1y: - -
ld. Gf the Acute Serous Le_ptoT:l.eningitis:---

.r~ere H~ have a meningitis usually rapidly fatal which may o ccur 
iri ~hildren, especially in the early stag.es of the acute infections as i n 
typhoid, measles, sca rle t fever, a..11d in rarer cases this ~ay occur in adu 
sometimes also after sunstrol~e . It is possible that t he exci tin,cs cause i 
nny one of the above indicated organis!TIS and that the case has died befor 
the e xudate has become purulent. After death, even though the clinical 
symptons have been meningeal very little change may be seen grossly. 
The pial vessels will be injected, the pia edeme.tous, perha}')s slightly 
turbid or gelatenous, there is an excess of serous fluid in the me she s 
and in the interpial spa ce, sometimes also in the ventricles. This exuda 
is usually not large and it may be only slightly turb ji. Leucocytes in 
increased numbers show in the fliud and in the p e:rj_ v r ,;Jula.r lyrnoh spaces. 
Along with this there rnF::T b e more or le . .s acute degen0ration shown in the 
gray matter of the oerebral cortex. The ventricles may Qr may not be inv( 

ved in a manner similar to the corticle pia. Sometimes one meets this 
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serous meningitis, occuring localized, a c :i.ndl ti on som e times called 
loca1ized subJtre,chnbid e:ffusion or Sl.!bare.chn.o.~d c~s. The exudate 
here is porbably limited by the stre.nds of fibrous tissuerunning between 
the tv;o layers of t}"Je pia. Suet~. e, conditicn is n es,rl:;r ali;7s.ys trau::natic 
in ori~in, producing pre ssur·o symptoms, Yih i ch s oon p2 ss off, rarely prodl.' 
i1 ~ ::: death. 2d. Auct0 J:i'ribrinous mening itis: -

have lF1 earl ,! stas e, w'· ich l ate r rmuld have me r~~cd i n to L :; e purule:1 t for. 
h a. d tl: e p<:~tient not died so soon. Now 'ode fin d F :.e pe.rietal p :. u s li :3l-:. tl~r 
turbid, pushed furth er av1r.. ~r from t!"'"e cerebrs.l cortex by an e xuda t e , t h e 
pi <7J.l vessels dilated ri:itll blood., and little h e:.iorraa.:;es are se0n. C'n t h e 
viscera l pia one sees l i t t le f lak es er strands of fib rin and theso mey 
be ni~rnd \7i th an exces s of fairly clea r or sli ::;htly turbid cerebrosp i :-:al 
flui d . This p r ocess n o t infrequently involv e s t l-: e pin c· f both t h e brain 
and t he cord an d acccmpa n7in3 it on e fi:--ids acu t e d e:;en e r c-, tionsin the ori_:;e; 

5d. Acute :ru rulen t jbeptonenin[?;i tis: -
Tll iS 

is the most fr0r,_u en t :r"orr' o f :rie11:.:i.--; i t is en( i n ¢leer~ r" .os t all forms c f' 
infla~:1n2 ti on o f tr:e n ia t e rn.1 t o b cco;~ .:; suunnrative. E&re we d r e,H a t h co r e 
ical lin e of distinct ion b.t:: tween tl1is puruien t a nd tl~e e pidemic fom.s, 
but on e mu st al ;;mys t ear in 2ind P :a t t f: e mo rbid ch anges, t hat the e.na t­
omica l pictu re a·d i ndeed t he clin ical symp to~ s ere s inila r in eithe r c a s 
This o r ganisn s produc i n g t h i s purul ent fo 1"TI '"'1ay a ny one of a nust:e r : in­
"leed a.11 t he pyogenics have b een proven e;uil ty and somst i.~es su ch o r sen­
isBs as tr~e i .. Tyy.ih? sus, I n f l u enza be.cillua , o r e ve:::1 t he :: .• Coli a.r e tl·~ c 
on .. s isole.t ed from tJ:rn pur u l ent exudat e. It i s sor.'.l e tine s s a i d t :-,e.t t he s e 
diff e ren t r:1icroorga::-J.i sn s p rodu c e e xude.t e s wlio e phys ic&. l chc:..r c. cte ristics 
differ son e waht but this is t u :re only i n a gcner~ l '.WY . Th e i n flann:i.o.t i o 
s eem s to Leg in i:'l t i:.e parieta l p ia.. Ls t Lc s~mll c ap is re:1cved the 
di,loeic vessels a re in jected , th e v enous s i nuse s a~d vessels of t ho Gura . 
ara s tuffed with blood a~d it time s t here is a di stinct pach yrneningitis. 
One t:1en cpDes to tr1e vis-:;e:cal p ia w: ·,i cl1 he s lo,::: t its g li s t ening a T:peBr­
en ce, .:::.1 t hou .sh it :::&.:r b e s o tran sparen t a.s to pe r r:1 i t t he e xude."te t o be 
seen tl"~roue;r~ it. Tue v e sse ls o f t h e visce ral pia ard t t.J adjac en:t c 0 r­
ti ;"" &l tissue are hyper emic . The e }.'Uda. t e is f ound lying in t he inte rpic.l 
sp o.ces a n d 'c onsist s of c:. yellow o r dirt:r white o r g reenish wfui te material 
e.t tiI'1 e s t h in from much serum , at oth ers t h ick and tenaceous. J..t itf-fi.,ep~ 
first and. usually this e xude.te li e s in t h e sulci, bu t if the r e co much c f' 
U: e t op s pf the convoluti ons will be l..._ idden b y it an d as one traces the 
vessels little y e llowish lin e s o f pu s will be s een acco:::ipan~r ing t h em. 
In certain case s t h e p r o ces s may c xteY:.d into t h e ventricles, prc ducing an 
epindymitis and involvins t h e ch oroid p l e xuses, it ma:r:i ho never, be con­
fined to th e ve~tex or again t~ t h e b as e bf t h e bra in.. In t h e latter ca 
there .s.re also l a r ge co ll ections of .pus in t ho t ·do lymph cisterns lc.ca­
ted there and if the p roc e s s s p r e a Cs to t he s p ina l p i e t h e cord may be su 
pended in a ma ss of purulent exude te. I n middle :Ja r trouble tl1c proces :: 
first involves the pia along the p e trous portion of the temporal bone, 
but it may spread f rom hare to the b e.se of the brain. Almost al na.ys in 
these cases there is an invo lvement of the gr ay matt e r o f the cortex, 
the chango a b eing d egenera t ive, hemorrhagic, .and sr:i.a ll abscess f o rmations 

~icroscopically, one find s t h e vessels of th o p i a stuffed with 
blood, with nany l oucocytes escapi:1.:; and fi l linc; t:-: o :r :-. r i vascular lympl';l 
spB.oes·. Erre too , c:e finds deg en era t ion &.~1.d desquamm.:.. ti on of the endo -:: 
thelia. In the cerebral cortex degenerations, necroses, hemorrhages and 
s.11all abscesses will te fo und. \.h en the causative or:::;e,:nism is the pneu­

:-:1ococcus the exudate is though t to be cha racteristic; t h e pus is a. ere am 
yellow·, very rare l y g r eenish o r ting ed with blood, of a viscid slightly t 
naceous consistence . 

3c. P .. e sul ts: -- ( Cf Leu t o m·ening i tis L 
In the serous form, death is not unu~ual early but reco very is 

possible and it may leave very little evidence of the former inf'l a.mmation 
In the fibrinous form, if the c a se reco vers> a s it may in favorab~ 

condi ti0n s, adhesions will form between the two layers of the pia, thus 
obli te.rating a part of the subarachnoj_d spcae and sometimes the viscers.l 
p ie may be too adhereht to the brain substance. 

"..here the condition is purulent , and of any considerable extent, 
the patient surely dies, fatal issue occurring from degenerative involve­
r-:ent O·f ir".l.portant xenters, . 

1..::b. Chronic Incidenta l Leptomening i tis. 
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2b. Chronic Incide::ltal Leptouu~.i.:nsi t i s . 

le. Chronic Productive~ ·--· This is nearl~r a.l ways 
secondary to some disease either cf the brr:in or ·dura.: sometimes found 
a~companying chronic nephritis; ir~ paretic dementia and to some degree, 
about chronic tu_bercular foci and tumors, perhaps also syphilis may pro due 
it. The pia is thick , white and mill~y, sometimes yellowish, especially 
along the suld:i, and these thicl'.:ened patcl~es may be irreeularly distribute 
Previous acute infedtions, as typhoid etc. nay be followed by this conditic 
'The t;.ro layers of tl:.e :9ia may t eco::'e e.c1,gerent. in places and tt.e visceral 
pie. ffby atnornal ad:."lesions to the ccrtical substance. 

Uicroscopically, the _p ia shows a p rofuse infiltration of lnipho­
cytes and a proliferation of connective tissue cells and this condition 
a ccompanies the vessels i nto the csrebral ccrtex . Along with this t here 
is 2n extra fo r nation of fibrous tissue, perhaps some p i Qnentation , or 
even defi~!.tie deposits of li'.ne salts . ~i.'h is chro:-iic inflamT"lation occurs mo. 
frequently over the conv.ex portions of the frontal l obes , then at the 
bsse of the brain is the next most frequent site . 

2c . Chronic 3erous Le~toneninsi tis :-- TI1is iE the 
e!hronic alcoholic , or wet brain, c.:'lC' is :fol .. '1.d 4.~1 c' '•c· · c a lcoholics , 
especiall~r those ca.:::ss c o:r:picated b3' chronic nephritis e r valvular heart 
disease. In these cases w~-tsn. t:-ie dura is strinped off and the parietal 
pia is expcsed it ·is see~ to be bulging with an excess of flui d beneat h it 
The arachnoid shoy;s so:::e s1i,.:i;ht opacity, espec i ally 2,lon3 the sulci or 
along the vessels a.ncl fre oue. ~tly the viscercl pia r,r;C. the adj a.cent brain 
are edematous . ~.hen the visceral pia is ·opened the fluid pours out in 
gre~t excess . This fluid is practically el~ays cleer e lthough i n certain 
cases it r:ic.2t te slic;~tl:r turbid. I:.! all t!"~ese ce.s~s tr-_ere e.re coexist­
in•.:; cr.s.n.;es in t he cortex es edema and de genera. tio·1. and there perhaps 
serve to explain certai.:::i. cf the r~enta.l phenonema of the chronic alcoholics 
'.,hen serous exc ess of fluid he s persisted. :.~o:c sc:-~e time the convolusion s 
are flGttenea. and t1-.e cortec e.trophied, a condition 1/<!: i c~1 wi l l be rendereC. 
al l t he Dore prominent i f t~ e ventricles contain as e~co ss bf fluid as the 
frec:uentl~r do . 

2a. Ipidc<'.lic Ceretro- Spinal ,.' enin3i tis : - "· 
lb. 11.tiologJ :- ·:-:1ese cc.ses t,ee7i t o e.rise in ye;r~r 11ell 

defined epiC:.eriics i:'l rJhich tr:e distri'tut.;.o:n. of tlrn CE ses is ~.xJ...~cmely 

i rre·::;ular. It ~s clue to c specific or3anism, tl".e diplococcus en~cellular­
i s meningi t~it.s (?), i:.hich i :1 Morphlolgt resen1.::,:L.es H ::. e gonoco <lcus and 
occurs uithin the ;)US cells L1 the cerebrosninal fluid or e:xuC.a.te. It is 
a. paired , ETu. scui t shaped mircoore;anism and is decolorized by Cram~s method. 
1:or.ever tl:.e·:r [;ro 7·l readily at 37 de:?;. B .. on aga.r1 

t:·i:.rn differentiating it 
from U,e sonococci. J.'he 0xect ooC.e of en try to tl1e cody in urL.:no;;m but 
sore recent o1scrvers se.y tl:e. t t:18 penetrc: te tte cranial ca vi t~r fron the 
nasal mucosa. T~1e microor:;anis-:n has been isolated fro'!'"ll the n asal/ mucous 
i n a dev eloped case, and fro·~1 heel th~! individual s rrho have beeJ; exposed 
to infectio:1. 3o"'0e hold that the iTLf'ection is a becterem!ta, whose chief 
localized lesions are i:i. t he ··-:eninr;es, v1hile other CY'fi·~.n s of the bod'.r o.lso 
show chanzes. · .. hilc a 11 a~es are affected" t.he disease is prone to occur 
in children and those :.in the teens. 

2b . >.orb id Ana tony: -- I n certaiil fulminating cases 
dyin[; v1i thin 24· hours of the onset of the symptons the post mo rtem r ev·eals 
ve ry little. J."'he pia is redened e11d T'1 icrosco~icnl~.~' r few lympho cytes are 
seen along the vess els and in the brain tissue Di c~c:copical hemorrhages = 
capillary hemorrhages, may be observed. In the le.t er stges .the more tJpj{.;. 
typical cases show a distinct purulent or fibrino·-purulent exu date and 
this exudate is more marl:ef a.bout t he base of the brain and along the pos­
terior portions of the cord, perhaps due to the peot:.:.:ibent posftion of the 
pat i ent, however, a l l parts of the p i a may 't0 involved. Cn t he cortex the 
lhhick yollow pus t c:i.ds to collect about tl:e fiS S'.U:e of ?.ol ando,. In the 
brain and c.crd the vessels arc injected a.nd ·the J.f;ij;.li sutstance not infre­
quently softened , edematous, a:1d Yri th small h emorrha::;es. The cranial nerv ' 
ans s pina. l nerve rrots are E:i;;ro llen and red and in case of t h e ~attar it 
may extend along the sheatfi for some dista~ce. 

Eicroscopically: -- :G..xamina ti on of the cerrebro·-spinal fluid reveal ~ 

large swollen endothelia, many pus cells containing the diplococci, some 
r,b,c, ~hich are perhaps accidental and perhaps other bacteria, a ~ixed 
infection. 'l'he microsco 0 ical examination of the p ia shor:s it is swollen 
eder.1atous, with a g r eat num·oer of prolys, swollea connective tissue cells 
and fibrin. '11he blood vessels may show t.hrombosis and about some of them 
may be a rnodere.te nu:1ber of lymphocyte c.. · .. herever ~ound the polys conta: 
the diplococci. In the brain a~< cord the ve~sels are hyperemic, endo­
thelia swollen, frequently with mytotic nuclei, t issue inf"il trated with pol 
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the neuroglia cell~ proliferated; the ganglion cells degenerating and 
many new fibers shol.'1 degeneration. 

Briefly sur.rr:iariezed the other lessions sllwon i n the other perts of 
the ~ody may be cloydy swelling or fatty deg eneration of the heart, ljve1 
l<idncys ai1d perhaps multiple ii ttle abscesses in the orggns; puruient 
synovitis of the joints; ondoce.rditis, pleurisy, pneumonia, petechial 
henorrhc~~Gs of the s'·· in, t i; i s latter CO!!dition gives rise to -· :-~'-' name 
spotted fever. All of t hese lesions ind icete t hst we are delein~ ui t h a 
ba:cterenia v1hich works its special damages on the :.·enibges. ·-' 

3b. Resul ts: - In w0ll !':larJ-~edcases, death in frcm 24 hours 
to 0 weel:s of the onset of the synptor:is .. : . Certain chronic cases, ho wever, 
may recove r, cut these leave the !Tleninges thi c1:ened from the forr:1a ti on · 
cf tlie r ... ibrous tissues in which lymphocytes, plasma cells a:1d usually 
e.bu.nclan t. In those chronic ce.ses thic11.enings about the cra.nia.l nerver-s 
or the s:;;in::il n er\:es r:rn.:v· })reduce certain disturce.nce s of the f'til:::10tion of 
these nerves. 

3a. ~··eningismus :- this t erm , which is really a subterfu ·:e , hs.s 
been aplliec. t' c0ndi tio:::s in rt1 ich V1e clinic2.l s~r"lptoms indicate a 
neningitis tut r;he::..~e tr:e a.utopsy fc:.i ls to reveal any fhanse sufficiently 
m&rked to explain the synpto~s. At ti~es verious orsnnis~s may be obtain­
ed from the spinal fluid by pun~ture in thsse cases, o r at t~e aut opsy : 
yGt no lesions be discovered. so t 1· e co,·;.di tion is propably f\md amcntally 
toxic. .:>ucL a co:1di tion as t ~:is has been i n typhoid, erysipelas, pneu­
monia and in the full~inatin~ cases or e~idemic seretro-spinal ~eningitis. 

~. Infecticus granulomata:-
la. Tuberculosis of the Pis. :- This i s almo st a.lways secon­

darJ to t,b,c, elsewhere in tl:.e body, e.nd oc0urin;; :~.o.::-t frec;uently in t1:. e 
yougg. Tl"~e site of prefero:10e is the base of the train, '-"'here it is sone­
times called basul neningitis. 7uberculosis o~ the Spinal Pi& is very 
r.1ucl1 l ess f requent tha.n th~t of tne brain, al thow:;h when it does occur _ 
invol VT"!:ent ;)f the cord i s r.01~e frecyent than invo l ve---.Emt of trie train • 

• ,~c rbid Ineto;;iy :- For tl:e sa~~e of convenience i n description , we will 
consider t,b,c, of the pia under t wo heads:- (a) nilliary and the (b) sol­
i tar:..- tub ercl e s. These al s o presc:.-1t so:::i.e;1h1:·, t ~.iff c :..· o::~ :, c_,{linice..l pictures. 
tu (a.) Xn ~he :.ilirr;:jf forrJ.:- .i"h is L:.SUall~• G. pa.rt Of ageneral milie.ry 
tub srculosi s, F:·:ore t::.e corebraJ. symptoms p:cedominc."?. te. It is best seen 
when the brain is inve:::.~ted and the be.se examined. '?ypical;J._yj:.he p ia, es­
pecially alons the lines of the blood vessels, shows numerous little grey­
ish or vi:i.i te tubercles, vary iniS in size fro'.:n qicroscopic to a pin-hea,d. An 
iriporta.nt to loo~' for these , if t hey be few in n umcer, is L.1 t he Sylvie.n 
Fissure, where the prolongations of t :_;.e .P ia. ha.vo fo llo11ed in t he .3yl via.n 
arteries, e.nd so"!"letinies they na.y be ~ourld here w~~en absent elserrhe:--e . 
Along with t:t.ese tube:rcJ.es th ere usually occurs an e~ .. 1dn te, either serous, 
fit.rinous, purulent, or s.t t imes he~10rrh-!:'l.-:i;ic . Certain cases of a vn.o re 
acute nature, ' present this exuda~. e e.s t!. :e prec1.omi;1r;.t ing fes.ture and it 
r ocuires clo~e insDec tio:: to di soover the tut-ercles. At other til"'l es t:iere 
is ··only e. sFall a:rlount of exudate, while T!".any tubercles are present, con­
stituting t !Je so-called dry for:-1 of rnening i tis. · .. i th t!:"-... is i nvol ve·-~ent 
of tt:e surfe.iJe pia, :.hr:re r-,ay oc.:::ur als.o e.;1 involvenent of the ventricles, 
especially tl-,e appendenc.. a;~.d t r ,e; cr ... o r o id plexuses and f!Ve.C!uently here ther· 
is a distension ·or the ventricles ~ith fluid = e for~ of a~u~e hydroeephal1 
In these cases the co~volusiona are lik ely to be fllttened on their con­
vex surf~cea, and in all cases the pial vessels are i~jected, little pete­
chial he.::·orrl:ages c.re not infrecuent, e.~1d t>e corticc-~l su1:,stance is fre­
quently eder.1Dtous, prehaps degenerating. 

,-.-; ic:roscopically :- TLe little). tub f.::rcles nresent the usual histolOGY, 
but t.l: e "tacilli &re few in numlJer. ;.~a.;-:y of the pie.l vesseJ.s sho w an acute 
endarteritis, the subendothelial le.yer containing numbers c f lymphocy tes, 
and mul ti!!lying connective tissue- epi theloids. SoT'16ti:::-1t·s t:·,e peri vasculs.r 
ly!I!ph spaces are seen crowded.,7i th l;;.•mphocytes e.r'd proliferating e~.dothel-
i :s • 

(b) In the Soli tar:r Fom: - Unless the a.rea be of large size or affect. 
especially some of t~e more specialized areas, as the sensory or motor, 
the process \7ill not be recognized '\.L;-,til t l:e autopsy. In such cases we 
have one or two rather large masses, varying in size, from the end of one's 
finger to that of a hen egg. This may lie upon tt":e brain surface, so press­
~Sie0n it as to produce a depressionffroir. , from w!tich 1 t ms.y easily re-

• Cr again the tuberculous mischief may extend into ~e brain substanc 
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and here it r.-ill be impossible to say whether it was originally pial or 
cortical in origin. 

Hicroscopice.lly we find the center S.istinctly caseous and about it 
the usualj picture of tuberculosis. 

Results:- In the milie.rJ form the clinical symptoms depend rather 
upon t11e a::noun t and tl:.e character of the s.ccoripanyin:; exudate; in th ~ so: 
i tar~/ f'or;,: tl-1e s;/nptoms depend upon t he loco. tion wi ti"1 reference to t he 
specialized are8s. 

2a.. Syphilis of the Pia: - Tlii s occurs le~ te .in the secon­
dar;:,-' sta:ses or c.t any tir'.le in eie tertie.ry stase of syphilis. The pia 
seerns esp0cic.lly susceptible to syphilis. I-:ere the changes occur nost 
fre~uently and mos t typicslly ct t he base of the brain, especially in 
the middle fossa. Gu:0ma.tous :riemin3i tis ms.y extend over the entire base 
of t he b rain but it is more frec::_uently confined to tl:.~ interpeduncular 
space. rn the c onvexity, it is u~~el1y t~e fro~~&l 0 r parietal lobes 
which 2re involved . 1· e::::-e it r:ill bE. circunscribed o:c diffuse and has 
a tendency to involve t! ,0 0ortical substance e.s well = :;ienin~eo-ence;:ihah 
~tis. 0ften, too, there is e syphilitic menin3itis. 

Grossly: - T;1e pia. lcoses its norr:1al appearal1ce, it is t :::o closely 
adhere:i.t to the bre,in, :-.er·1es end blood vessels. It is greyish wl1.i te or 
esate colored, t l1ictened, tough, aYld ~reauently shows no c.l..ules. If there 
extensive d egener::; tion in the nodules, they ha.ve a dii7 yellow appearance 
with the center soft , almos t dtffluent, a.nc1 in most of tl;ese cases whethe 
distinctly gu:rrmatous or not, the r e \Yill b e foun d e.n excess of fluid in t.:·. 
sulci. 

iiicrosco::.ically U:.e r;reat0r :par·t of J.:,l!e thioks n1::d pia/ wil.l show an 
infi l tre. ti on i'=;i U1 lymphocytes, conn.cc ti ve tissues ::re.xxs:+ epi t helo ic.s, 
plasma cellsand ne~ly fcrmins vessels, t he latter Eho~ing errly degen­
era~ive c~nnges . Larly ca~eation ~~y be seen in the nodules, but fe~ 
giant cells. r:e blood vessels in the thic:.rene<.1 :J?iaend in t::-ie neighbor­
hoodsho w an eRrly obliter~tive endarteritis. 

l::esul ts: - 'l'lte gur:rr.1c. tous cl:anges present S;'/Taptom.s more lilrn tumors, 
as u1·essl.ire s vmnto:ns and interference ~d t~1 the n e:eve function. 

""' v ... • 

5. 'l'u!lors of the Pia. 
l a . J-.>f.:ni s n:- fm r e cases of sue!! benign tunors as myona, 

fibrona, ch rondro!lla, osteo.ma , o.nd tere.toma a.re recorded . .Also rare exanple , 
of 6.ernoid cysts. lb. 

2a. · r-ialignan t: -" ?he endotheliorr:a end t"t-:e peri thelioma are · 
the n.ost inportant. These e: rise fro::.i the endotlJ.elia., usually of tl:e peri­
vcscular pymph s:pl:'.ces, nhet:-0.er on the externe,l surface of the brain or 
about the choroid plGxuses in the ventricles. As a. rule they are not 1 2. r gc 
E-..nd me r ge cra.d.uallyL1to the surrou!1dln~ tissue. 'l'he::r may pe!'letrate into 
t~-, e brain substance alon tLe pia. 

2b. i.3e,:ccoma r:my occ •J. r as FJ, redl sh w~i te growth, as a 
rule more circunsrcibed t han the endothelio~:abut in neArl~r all cases it 
will require a microscopical exe.mination to sl1ow the true character. 

3b. t>rimary cancer :..,._ay occur fro:n the eppendema, a.s 
this is epi thelinl, or from tiee cells cov8ri;-:..:; t >o c~· orcid plexu'1-es. 

Gecondar,.' _\9,lignant tumors :- ~hese occu.r some tif:les in hie pia. 
Al l tuners of t;~e piE;., ul1etll0r benign or r:i.ali8J1ant, ::.re rare and tt.ey 
produce p1~essure syl".l:ptoms which serve to l nca te them. 

G. Eyrdocephalus:- This is a pathological excess o:' cercbro-
s pL:a.J_ flui d . It may be eL~~:er congenital or acquired, either of which ;ua: ~ 
be i ther internal or qzternal. - . 

' (sJ. In".:,ernal form : - i:.:ere- the increase of fluid collects in u~e 
v en tricle s , ei '~ ber t~·ie l ateral, distendin·3 them, or all of the ventricles. 
If any of the vcntrj_cles escape it likely to be the Fourth ve··1 tricle; e.1-
though there is one for!n wl1ich is confined to t:."}.is 4th ventricle,produc­
ing h c rmful pressure on the cerebellum a:i.d the medulla. The confieni tal 
forn is us1.ially- tltern§.1 and may be produced from it} trou teri:n:.e i .. nJury ~or c 
d.iseevse or be due to mal-rlevelo.PJJle..pt o:f the brain. In the congei tal form, as 8. ru!e, t l:. e child is 1:5o:;:·n with a hee.,d sm1ewhet too la.rge, but this de­
velops and ra~idly increases in size 2,:::d on examination one find.s that t he 
ventricles, usually tl'!e lnteral, ai"'e enormously distended, pressing out 
the cortical substance against the cranial cavities, flattening the coih-
volusions and destroying the typography of tl"le brain. At times these hyd. 
cephalic ct.ildren may ha.ve head s of norTT. l size, due to a premature ossi 
fication of the sutures and here th:: final issue from the internal press-
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ure usually co~es o~ more rapidly. 
:XN 'fhe a.i:;Q.nir:ec1 in terr..§.l form is t~sually not of such an exten­

sive n o.ture . I·t r:i..ay be due to D,n i nflanmation of any sort of L-he appe11-
dema: :=.o:nE;ti:r.-:.s del velo:,~inr; £.cutely, ~::rcducin~ r-m a.cute hydroceuhalus: 
sc:·net i~es ch.I'.oQj..c. , Interr:al hydrocephalus in the adult e.side from B1et 
du·e to infla!ilnmtion is a.lmost t=1lv;ays produced by e. subtemtorial tuner. 
This presse s up, obli tcrating or al~ost obli teratine; tl:e v.ei;is of Galen , 
s.nG pressing on the outlets of t:1e ven tricles end closing them up. 
Somati:nes one he:r:i ST1here sho;:;s t:1e pressure more r.1arJ.red t '"an t he other , 
either in t~e in the ac0uired or con~e ital form. This is due to a more 
or less cooplete closure of ti1e forr-:en of ~;:onroe . The a.,..iount of fluid in 
t he ventricles varys froh! 50 c. c . to as mucl-: a several liters. 

'rhe £xternal forl of 1:ydr0cephalus: -
Tllis is a.lnost alwaysaac01.1i red, 

due to inflar,rntion of tl le pia, either acute or chroni r, or to extreme con­
gestion end it :::s.y lead to serious pressure at time$ . The fluid her-e, 
u sually lies within the sulc i but in raarked cases·i~ may also !over 
ove r the convolusions. 

T'ne terT:1 is new over; we have do!1.e our part ; so do yours . 

, 
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Et1olop: 
It la tar less trefl\lent aince goat. hye;let\e r.nt 1anitat1on 

have been in vogue. It occurs epic1er.i1 cl'.lly r.nc". spo~d.1 et!lly. It 1 :s 
due to ovr::~rcrY.iodin-- [l.11.c!. l".nsan1 tr.tion L1 jr'.ils and ·r-..rnicc. It is cs-

11ccially prevo.l0~1t i;,1 the hot clir.10.tes, f'.nt 1 t ns..:.(1. to Gf'.n:::;o r.1e.n;.' 

dec..,,ths 1;1 our 2·Jnblic ii.1:.ti tuions. It occ·urs t1.snr.l l:;r in r:.c1.·u1 tc, l··ut 
sm.1e t in·ns i ·:1 chi lc1.rr-w1., f') 8j'l'"'Ci-".l l~' i11 t~~ ·~!"'.'"' :-:i..r::: "'!' t ~ :-.:;.~rhoc s o~. ~11e 

pr..rtict1.1 ;·. r "'.J r-.cillns f.3r;lnti110.tor; r·i th s;-rti_T) oC c,cntt·! cc.cos of' d:rsont~ 

ery and nlr,;o 1·.1itL the n::r-'1]:: of ira!:iti.nec".. c.nir.~:"'.:t:t. IrJ:.c ~-.f.'.cillun }·~:'.snot 

·occn isoll".tcc!. fro!··: tl .0 :~·OC.?, ·..: ..... :.t ir.; occ-:~·.rs 0:.;p')ci[l.lJ.:r in ·::,11(.~ stools 

and mncous. 
v~rieties: cctarrl1el ~nd dinhthoric.· 
P£1.t:101o_.s;_:_ . It is l'.l1 c.cutr) :cro1.1")lo. The Ducons r:ienbrn:.10 of' the 

larse borcl is SDOllen, there is hyp.rcnia, elev tion Of the folds, 
spots of hcrJorrhage/, sup.:; rf'icii:.l necrosis (patchy, or co:·1~rc.1 or uni-

1'oru). 'l'hero is :m~.iiix:ttxx usuc.lly :.10 ulcor~'. tio;,1 :)u t if' an:r c.t <?.11 it 

in sli[;ht. 
In the soli t;· ry f'ollicrul}s there in hypcrplc.sia, necrosis, soTJe-

ti!::os ulc(•rc. ti on . The ·JO\"':l nl'.y be v "r:r thi c~:; t.he nuco-.i.s r.1enbrane 

greenish :)le.cl;: or .sreen. '11hc m .. i.rf'c.cc nc.:· l ot:-"1\ necrotic or ::;ansrmnou~ 

'l'hEl serous surt.:ace is injected. 
So!·,113 -C.ir.H:)s .'.'.lso the IlemJ is invol VBc~ ni th her.1orrl'.hf3CG, necr- l 

osis, a:1d i11jcction. '.rlJ.e follicles c:-c fJOnctL1cs S\7ollcn, r.1i t h 

slight 110crosis l"l.~1( s .. pirficic.l erosions. 
::;:~to~..!.. The L1c·'.°0D.tio·.1. p:·.rioC. is f'rom :?I!. ·t,o 48 hours. Pro-

c1rones nre anorhexio., slicht pC'.in o.nc1. discomf'o:"'t, l'.nc1
• dic.rrhoe~. for 

n dc.y or tno. Pr.i11 in thQ boll~· wr.11, di<'.rrhoec. c1.nc~ fever. 'Ihc stools 

var~· in nun'b·~r fror:1 ~ to ,.P or norc per c'..r:.y, c. t first the:; El.re r.aucous }\ 

ii'l che. ract:..:r 1..)u t le. t';r ,.)ccor.1.es '0loody, \'i th strD.inin::-; anc1:. tencs!:ms. 

'.rho stools ar.1.: reach 100 pnr c.a~r ni th r. constant c.esiro e.nd s. ~.1urn:!.ns 

sense. ti on a'Jou t the roctur1. 
The ter.iperc.ture vc.ricc f'ror.1 100~., nith r, ra;·id fee·:Jle pulse. 
The tongu0 l:'.t first ia 11hi t lr:t-:r it i:: yellow ~.nd r;lc.zed . 

There is r.;ro2. t thirst, c.nd consic'..nra~ 110 tuncl.crnoss ovor '::.l:e o.~:,a.omen. 

The stools c onsiG t of' r.1ncons, pus, '.:>loot, rmi.nc1. or ov.'.'~l eri thclia Emd 

b~cilli. 
Del 0ri ru::1 may occ'l':r Y.li th r:: •. l':..it;ll tEmpcrnm.u:'e, i:-1i tl: r.iuch pus r..:1d 

'.Jlood l'.:'K~ den. th then soo~1 f ollons . 
J:11 f'ron :-: to 10 tbe '.>load ~ecr·').'.'.ses, the stools l '3ss frequent, 

pn.L'~ less intense, st~ · ols ueco:~cs d~.r:·: · .. m:'n or crcenish. 
D.1 rJe.ny cc.ses en?.ti<'.tio:1 is progrecsive ri.:.1c. rq)id. f'roq tl..,!) 0.i­

o.klrhoea. Dur :!.n[; c o11valesc0:1ce there is ton1..-:0:1c:: torn:tcM. fre<iue~1c~r of 
stools ['.nd sciboh.i.s r.11:'. Cf>GS r!i th c. C::.irJchr.r::;G of .:;c.s P.nd rt".I.Jidi ty of' th 

dischri..rsc of stools cspeci~ll~r e.fter DOC.ls, hot t:~tt fluids in pr.r-
ticulc..r nnc: after exercise . --... 

Di agnosis. This in usuc.11:~ 0 1:.:::r o.nc1 is m:--.c1e oa the chr',rr.-.cte r ' -o 

the ai e.rrho8o., mucous, blood, o.c.;or:11:'.:"l:1icc: b:' tenesmus. Yo'l1. Dc.y iso­

l~te the bacillus or use the ~Gglutination t~st, in e solution of 1 
1,000 or 1,5000 ~ 

PrO[;;nOSiS . U f.:'1.'.~'.11:.~ sooci. l;.i1d !.lodcr a.tc cc.se n get \"/Oll is c do..:rs 

to 2 ~weeks; ocverc.: ce.se s tc.l:e 3 -4 \?celrn . In the ~~onng , ol c1., v.nc. 
fochle the progno::;is is br.i.d . Deloriun nnd come. no.l;:') c. ~)9.d ou.tloolc. 

po!ilplicntions . I ·~ ri toni tis ci thcr b~r direct extcnsio::J. o_r by 

pcrf'oration. i'.rthrYtis, r;lcP.risy, thro!:.1bosis, ptlephlebitis, pyenia 

pcri- a~'ld em10-~ci.rdi tis, 11cphri tis, ~:1d c.n edenr. r.1l':ich is :·1.0t d.u:e ·::.o 

the :;.1ephri tis or e:1doc.:-.rti tis b'l1.t to the c::1eniD.. Sor.1otimes p['.rl',l:rsi 

p~raplet:;in, neuri tin e.:1(. e.~.iscesscs. So!.1et.ir.1os r.u:~leria conplic:--.tcs 

this di GOr-lse. 1:nre1~- ii.1 tcs tin2.l s tri ctnre occurs . D~rspcpsic. r 1c:,- f'ol 

J. or.r th0 di scase f'o::.' sonc tine. 
Tro['.tDent: As tLe disec.se i::; self'-lini ted nnc~ H.'.'.t::r bori-ic , c.~ 

1. -- .,,,).,,-c.~ , o·- o·' '°1="1-,r , ......... "r Sl, ~~·'"' 1 ·~ r-·1r, c'"'·~c o.::• .... he P" ... i c11'- "r" i·nai· c"t \ 
J.l•::>J. :.,, Li .. - .a.1 .L t.,1!1• .... ..... t.,.,_. -.;, ~ , -"· c., .. ~ ,,< ;. ..::.. .!. ~.1.- .· <. •• Li .... Lr """' . .... .l _ ( .. · 

If' there is co!1stipr.'.ti.0::1 t;iv e cc. s t or oil(loz) or :1['li110s i'C i:gSO<'.!. 
oz) c.i'ld i-:1 tl1is rm~· yot1 nl".:~ conv~rt ('. c.:rsentor~· i::Tto l". cli~.rrhoen. 

If there is i)C.in follow the sr·.lL10a ui th opiu.771 ( 10-~o;J or pnr 

poric, or ~·ou r.1C'.:1 con:)i;10 theEe '\"Ii th t~·1~ '"1.1.rf;C.ti v e. If thore is 
i)c.L1 £-.?!d yon norcJ.~r m:-,-.1t an a.s·~ri:-1s0::t .:!.nf'luonc~) t: ·1 e·.1 civc a11omf.'.tic 

sulphuric acid. Ipecac h~.c 0een uscc.1 extcmGi vol~· o:" the ·::est :.i.:nti~ 

physici~.ns. :. t in given in lr.rce c'..03es c.nd on n:1 o:Jl)ty n ton~ch. 
fo:rc ac.1.1:ii:1i:Jtcrinr:; tho ipcco.c give l'. c~_osc of r,10rphinc, Dover's poTI rs 

or laudnnmn, then !'Ut tl:.epn. ticnt to l>cd e.rn1 conpel hiD to lio f'l~ ton 
his bnclc c.nc1 tl,e t:rmdency to vonit is resis·l:;cd by ,!cbippec;_ ice, mu .. 
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2. c~ngenital Lymphangiectas1s. 
This nay be wide spread or loc~lized. The diffuse form shows in 

the infa:'lt as aswelling of the supe:cficial connective tissue some-

what like elephantiasis. And the tissue appears to be very edematous. 

The localized congenital forms a :ce seen in the congenital 11 !".l.acroglossus' 

= large tongue. This dili t.s.ticn mzy not lie present a.t birth l:-ut may 

develop later. 
&xxxxx . IV. 1'horacic Duct. 
The processes here: are very siniler to other lyMph vessels, tut itf 

size makes it specially important. 
1. Cbstruction of thG?horacic Luct:-- It may be due to the press­

ure of tumors, sneur:r&r.1:::;, and i.-i:f'lanma tions from without, or arise from 

throrntosis or inflammati ons from ~1ithin. i<reC'uentlu the collatere.l 

circulation i~ so sood th~t no serious results follow, especially if 

the obstruction lJe slow in forMins. ::owever sof'le of the vessels me.y 

rupture ce.using chylothoraA, ch;irloasci tes, or even chyloria. 
2. Dilitation of the Thore.cic Luct:-- It may be due to ;ne.ny of the 

ca.us0s just r.1entio;:ied, e r -::ey cor1e atout from heart failure, with a 

st*ffing cf t he great veins ~ith tlcod. Sometimes t~e tack nressure of 
1 

the blood. in the vena cave. ms.y fill the upyier pa.rt of the duct with bl_s.q, . 
:: • Inflar:ima ti ens: -- These are usually secondary a.no. result fr·or:l 

the direct o:·tension of a pleurisy, so:r:e e.tdor.!inel infla1·1r'.~ati~r(, etc. 
Lecture 11. 11/lC/'07. 

4. iuberculosis of the :'hore.cic I.u ct . 
. :iliary tulerculcsis !:as been seen i:i the tt~orecic duct in ~eneral 

rniliz.ry tbc. l-. more ct.ronic rrocess ney ensue especially vt:en there is 

so1~e long ste.nding tbc in the atdol:len. :'his l'flB.Y leac~ to obstruction 

of the duct. 
5. '.i'U::1ors C·f the thorac::.c duct:-- ':'hese a.:-e rarely primary al­

though sarco:ias and :'it.ro~:as have teen reccrC.ed. 
V. 'l'umors of the !.ynphatics. 

Cf'i'he primary tusors c f tLe lym:riha.tics, ly far the r:iost importen t 

is thc.t of the endothelic:·,a . I.ere t he endctl' el is be!3ins to i;'!Ul tipl~1 

Z:.r..d invades t'."e surrcundin-:: t issue. 'i1:ese scnetir1es .....,ey have a. typ:.cal 

e.lveolatecl e.ppearc:nce. ·_.:-r1e ~""e.rt of the l~n"lphetics in tt~e s~rerd of 

cc.ncer is well l~no-rm. These c.s.:::1cer cells usually loclse in the lymphe.ti 1 

a.nd te:;in to 0.evelcp end la tc:r invvd0. · The direction of tho spread 

fron tbe cancer is usually in the airectin of the ly~p~atic flow. Iut 

the tu!'ior ·:·~sy extend l·acl~.wc; rd and g::.. ve rise to retrograc!.e mete.stesis. 

VI. Parasite~ of t he lyn~hatics. 
·.1.'he adult of t i-:e filaria sr::n~inis hominis or the fila.ria ban­

crofti is found in the lynph channel where the embryos .,..my occur in 

great r.u::-ibers. The adults nay blocY. up_ the channel with tte ettenda.n~ 

results descriLed under otstructions. 
Diseases cf the ~espiretory Tract, o~tline of:-­

I. The Nasal Cavities, 
1. Anatomical Considerations. 
2. Congenital ~lformetions. 

~.Circulatory Listurcances. 
la. I:ypere~ie. 
2a. Congestion. 
Z·a. l.::-istaxis. 
4a. £.dema. 

4.- Inflanr.ation or ?.hinitis. 
la. Acute catarrhal fhinitis. 

·- 2a.. Pseudo. Menl-ren.::t;s ::.hini tis. 
3a. Chronic ~atarrhel ;J1initis. 

5. '1.'uberculosis. ·· 
6. Syphilis. 
7. "Ur.1ors. 
~. Parasites end roreign Lotlies. 

I I • ·n-~e Pr~arynx. 

1. Jiharangitis. 
2?. 1'.denoids. 

III. ~e larynx. · 
J.natonicBl Conside _2tions. 
Con6enital ~alfcr~~tions. 
Circulatory Listurbances. 

la. lnemi tl., 
28. :.ypere::iia. 

3a. Oongeatton. 
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4a. Eemorrhage. 
5a.. =dema. 

lb. Of the Glottis. 
2b ~ Of t l1e Larynx Proper. 

4. Inflammations o.r Lary~gitis. 
la. Acut~ Congenit~l Laryngitis. 
ia: ~ Bx1:~mdi:~H~mmge.m.drm.a:t~k£.~~~ttss. 
2a. Pseudo ~:~e·:i~s Ie.ryngi tis. 
3e. Chronic Oonsenital L~ryngitis. 
4a. ?eri chondritis. 

5 . Infec tious . Granulov:1ata. 
J.a. 1'ub·:::irculosis. 
2a. .:~yph i 1 is. 
3a. Lepra and Glanders. 

s, Tumors. 
7. Parasites e.:-:d :r:orei '..'.;!1 I.odi0s. 

?1::e J.'r2.ci.1ea. 
1 . Conge~ital ~erects . 
8. Ac~uirt:d Malfor··wtio:ns. 
3. Infle~o.:"1atic:·~s. 
4.. Tuberculosis. 
5 • .S~rphiJ.is • 

., ~ . ...,, i -. ~·t--1. v. J.Le .t·ron ..... ~.1. 
1. An atomical Consid ~ retions. 
2. Co~sani tal uefe6ts. 
3. Circulatory l.Jisturtsnces. 

la. J~ne:r.-iia • 
2a. J:·: ~;pe rer.1i a '! 

~:: Et. Co21gest i cn. 
LJ..a. i·.e;,1o:r r·l1a. r~;e . 

4-. Inflan.::-;.2.tion or E':r·onchi tis. 
la. ;_cut8 Cc.tc r-r:1e..l Eron chitis. 
Sa. i·itri~ous ~rcnchi tis. 
3a. Chrcnic Cs.tc. rrlw.l Eronchitis. 

5 • . 3tenos i s . 
6. : .r onchiccta s ls. 
7. Infec ti c;1.s ::. n:.nulo:-.~ate... 

le .. ·.i:-uterculos i s. 
2a •. ~"::rph il i s . 

0. 'IU::!OrS. 
S. Par ssi tes. 
10. }or eign .C.odies . 

VI. 'I'hs ~ungs. 

'-

1. Ane. tomi cal Considerations. 
8. Con::;en ita l <a lforna tio'1S. 
3. Circulatory Iisturta~ce s. 

la~ Aneni E1- . 
2s . i~Y !Je1~e·rnia . 
3a. Congesticn. 

lb~ Sta.sis. 
;?l). }:ypostatic. 

4a. I .. de1,1e.. 
5a.. Let"'o rrha.:_se. 
Ca. L..r.tbolism · and Infarction. 

4. 1.mphysema. 
la. Interstitial. 
2a. Vesicule,r. 

l "c • A cut e . 
le. Compensatory. 

2b. Chronic. 
le. Associated Conditions. 

31 • Senile ·lfJ.pl1y ~e~~1c.. 

5 •· A telecta.sis. 
:s,. Co!1 :;eni tal • 
2a. /~c~uired. 

6, G-"atl.grene of the Lung. 
7. infle.mr'la tions or Pneumonia. 

la. Lobar Pneumonia. 
lb. · Definition. 
2b. I'J"':,j_ology. · 

• 

' 
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Description of Speci~enE in the 

So}?homore Laborator;,: of Patholo3~,., 190§ 1907. 

1. Hyperemia of Lung. -----------R.E. -------- -~· ::,-,-.- . 

The blood vessels are full of red blood cells. 'Ihis is best 

seen in the arter:tas and capiliari~s in the alvtolar walls. s o 

far there is no lestruction of blood with deposit of pigment . 

Some alveolar walls are broken down. 

2. Hyperewia. of Kidne~:··. ----------IL::.--------- High. 

Blood vessels, especiall~: tne arteries a.ncl capillaries, are 

filled witt red blood cells.It is chiefly in the cortex ~here 

the capillaries of the glomerules are distenaed. In this sec­

tion the excess of blood has involved the ves~els of the med­

ulla. There is very little henorrhe.ge. 

, 3. H~-_peremia of Heart !luscle. ----H.Y.. ---------Low. 

Vessels near the pctico.rd.iur~ are stuffed v: i th blood, Sor:,e 

rea. cells in between the muscles fibers ( dia"Oedesis). The l ar­

ger vessels by the greater elasticity of their ~alls have col­

lapsed and have driven the blood out• so ere nearl;{ empty. 

4. Hyperemia of Sto~ach.---------H.7.---------Hi~h. 
The mucosa shows wany ·small round cells and the ~lund tu­

bules are cor:pressed. The capillaries of the mucosa E:.re mark­

edly distended with bibood ns are the vessels of the subI!lucosa 

~he acid cells show well in places. 

5. Hyperemia of LJ!!uph Rode.------E.~.-------Hi3h. 

Very !'.!larked distension of vessels, especially of the cepil­

l~ries. The endothelial lining shows ~ell. 

·6 . Congestion of Spleen.---------H.!.-------~ow. 
Capsule thickened. Arteries o'!! I.:a.lpitshien boa.:ss al~ost 

eupt:/. I:Ia.lpighit:.n bodies less pror.dnent. Veins, capillaries, 

a.nd blood a:paces filled -.;d th blood cells v-.hich have co:upress-

ed the splenic cells in man;{ pla.ces. causin5 the:m to lose their 

stt ining riroperties. The blood has not stained well owint to ira­

proper fixation. 

7. Co:ogeation and Hemorrha&e of Spleen.---H.~.----High. 

Differs from the preceding in having the Halpighian bodies 

more .distinot, the blood stains better In certain places are mass 

es of blood with very fe~ splenio cells and the rbc. are broken 

do;m to form a. rather ho1:iogeneoua ri.la.ss. Ve.r:.,. marked excess of 

blood. The entire spleen weighed 900 srsma. 

,• . 
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, Sa. Portal Congestion of Liver.--------H .~.------Iow. 
?orte.l vessels are fill eel with blood or e.re widel~- distenC..­

ed. J:..rteries comparatively empty. Capillaries throughout the lo­
bule are stuff.ad with rbc. Hepatic epi thelia near the central 
veins contain much yellow granular pigment. Vessel walls, es2ec­
ially of the arteries! ere thickened with f i -or ous tisr.;ue. 

Sb. Hepatic Congestion of Liver.-------E.E.------Low. 
The oemtral veins are filled \;i th bl0od, v-/1:.:.. -:.'~:. also sho'NS in 

the capillaries of the central, zone. Portal vessel s and hepatic 
arteries do not show much excess of blood. 

9. Congestion of Kidney.---------------R.E. -------~ow. 
Veins i..nd capillaries , especi,,;.11~. of the r!.!edulla., i'illcd W'ith 

blood. Arte:cies cont&in very lit t le. Tubular walls thic~rnned with 
fibrous tissue. 

10. Anemia of '!".ung.-------------------H.?.------IIit:ih. 
Inter&.l veole.r ce.pilla ri0s eupt~· . Eloo6. 01::..y in the l~-;.rger 

vessels and t bese are not very full. Sor:..:: a.l veoler Yml ls brol.:dn. 
(Case of surgical shock). 

11. Anemic of ~iver.------------------H. E .-------iii&h. 
Very little or no blood in sny of t~e veasel s . ~i~er cells 

vt:.c~Ol5;:~ed or ::..;ra.nul&.r, filled v1 ith r:~.n~ S.8i:.!.ll l4 ou.nd v ~)en spF.:.\~es . 

,=,;ome lar0 e fe.t globules. Cyto; le.3m does noi; stt.1in red exce;it in 
a few of - the; epithelia. 

12. Thrombus or Clot in Eeurt .---------E.?. -----Iow . 
Section df 111ter1or of hec.rt wa.11. :Iuscle fibers norf:lLl or 

nee.rl-7 so. So.me n-~--;Jere1!tie.. Clot hs.s shrunlreE aw~~, frOi~ ti':e we.11. 
The p~riph.ery of the clot next to the wall he.s mu ch e;rE.nul~n~ f 1-
brin with few rbo. ~-nd a very f ev·; wbc. Centrt:l pert o f t he cl o~ti 

sho·if::; ver~· little fibrin, man::."" rbo., and fti;e wbc. Clot r ecent. 

13a. Recent Thrombus in Arter;;-.--------H.Y..------!iow. 
Artery wall normal. The tl .. rombus divided into se:-_1.bla.nce of 

alveoli by bands of fibriller fibrin vfr~ich v·~r~r in size and. <1.ie­
tribution, enclosing rbc and wbc. These latter are r.1ore r:.u.i·aerca13 
in the central pa.rt of the throIDbus. : .. 1 ttle or ~: J tenC.enc~.' to 
or8s.nizetion. 

14. Th:-olnbosed Utibilical Vessels. - - - - - -V. C.. ------!·:: it,h. 
All three vessels show the olottir4>. He~t the intirJa. is s. 

layer in which fibrin and man~~ leuaoc:. te :· are seen, the S!:le.11 l~"I.": 
phoc_ytes predot'.line.ting al tho large l~n:nphos and polyo a.re seen. 

Central part oonaists of rbc, with ~n occasional leuco. Hare the 
fi"orin seen with dii'ficul t:~. 
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15. ~arly Org&nization of Thrimbus.--------H.?.------Eie~-
In the centra.l part o±' :the thro!:'lbus, the rbc F...nci i.'ibrin &.:ce 

ctistinct. !:..round. the oa~gins of t he thrombus is a broad zone of 
l~'!lphos, mostl~,. sri:c.11 but a f<:;\·i hs:ve elongated to h~Ye lon£:, 0·1-

al or spindle nuclei. I11ter1:iine;·led. with these <.:.re rbc & fi bri:n. 

16. Anemic Infs .. rct of S:pleen. -------H. ::: . ------Low. 
The infarcted area is irregularly se~icircular, wi th b~se to­

w~rd the capsule. ~ine of demercation is zone of b looa. ~he in­
fe.rt has less blood, fe·.;;er eple:oic cells, e.nd a looeer ari-an'.2,B­

~ent than the rest of t he ti ssue. 

1 '7 . Red Infarct of T.ung.-------E.:r.'.---------i:.ow. 
The infarct eel area showf:l the alveolar v~alls thickened v:i th 

'Ni tl round cells, spaces stuffed wi t:h rbc, el veols.r s.rre.ngemont 
fairl~.1 ke:pt. It is r:in.rked o:ff from the rest of t he l~e, by t:. 

brot d zone of lymphos and pol~ts. Lung imr!!ed.iat e l y adj ace.nt i s t:i:::\: 

seat of he!tlorrh&6e, with m&n:; rbc ~.nd 11uch fibri11. J .. s one 0ets 
far\ her E:Vff:.-;/ f rom the inf~rct the alveoli are less filled .. 

18. Eemorrhs.€,e into the :S.ectus r-::uscle.------H.S.------Low. 
:.ong broad muscle fibers ~i tl: nuclei e.~d striae gone , c~:to­

plzsm homogeneous or v~cuola.ted. In ma.n;r places sel!erated b~' !>:n 
invc::s i on of leucos. The ·olood, c;_ui te recent, lies outside ti ... e 
ve Esels ~::.nd is di vi dee into irre£:.u.lar s Ds.ces by lines of fibril-
li;.r fibrin which sho'.-:' well. ~ "' 

19 TT • t L -- .... ··1 . 
. heillorr . .-.c,,be in o U...""lg.-------------11.:: . • ---------.-:. gn. 
1a veolri.r arrane.ewent fa.irl~- preserved. S2c:.ceE fillect wit1.:. :t.J&.:c.;;­

rbc, packed tightl~r . In so~e of the 10oser ones the fitrin i:.ie:: ·be 
seen. In sone pl~i.cei:> an excess of leucos preseI!.t. 

2 "' tT • • t T . E "ti'. ~. h 
:...1 • .1.1emorrna&e in o .-11ver. ----------- · --- ··"· --------nl.2; . 

The &reas of hemorrhs~e &re usuallr near the central veins. 
The rbc h&.ve replaced the li ve·r cells, at timeo arc fused into 
homogeneous 12as ses o:r :nay be distinct. Tho liver cells conts.in 
considerabl e blood pi5ment which ms.y be obscured b~: the ,eos in. 

21. Smu.11 Hemorrhages in Splaen. ---------li.Y-.------liigh. 
Some excess of blood in the splenio spaces. A few placeo · 

~here the blood has g&thered in masses nnd here t he s plenic tis­
f.ue is torn a\<€;.y. Some of these a.re near the arteries of tl'.1.a :.it> .. l­
pighian bo 1lies. note also the nu. .. :f;.)er of :pol;,"e, eme.11 monos, larfe 
rJonos, the s ;:;ollen e:odotnelia, the cells with Ei to tic f it,ure s 
e.nd that the splenio cells have their nuclei large a.nd pelr. 
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22. He:r.:1or:rhuge about Adrene,1.----------H.:S.----------"'!..ow . 

Yer;;' little change in e,a.r,3n&l. The sur::ound h .:g c-J.reola r tis­

sue is seat of her:iorrhs.: .. e sho~ving tnan~.r rbc, u fE:c v1'bc, with a 

veT'd- little fibrin. -

"'"' ""'d ,. L ( ·T ,,.. • 1 ... ) .. ~ T"1 TT • -
i:JD. L eme, o:r ·UDG vnuoi ea ------::. L.-------.. l1f n . 

E;;,--:pere~nit:... Sor.!e her:1orrt;.i~f;> e b~;- dif; pe&crnis. ')I .e pE~rt sho·.·,s r.:ian;;.:· 

polJnuclears in the alveoli. Some alveoli ~ra filled ~itt r~ther 

homoger~eous or ver~;- fi:nel;'l- g,:ra:r...u.l&t m1iforr:i ;;:2.:. ·:;0rial. The ~lveo­

l2r we.lls ere s',;· oller. and t he i ndividui;l e;,i"ti2.c:li"1 1.:: r0 S'No l len . 

2 .i::i.. ~a +· ... < ,, · i ~ ) '7 r:< -- • • 
-· ~ .ema o • .i...Ull(!' ....,01 ea .-- - --------- \·.-··.--------1-11s,n. 

Coagul&.ted nlbU!lli~s sho·i.; best in t:c-;; c.:~l "Veol i :is l t>.r .g,e:r g. :;:-:111-

u:eE. Som.0 blood in t:..l veloi. E~y-peremi~,. 

25~. :.:orma.l Uterus. --------------V . C.. -------1:..i f): . 
This section giver: fo!' se.:rn of co1J2vri8on ·;, i th 'GJ:10 next . It 

is 1:he s:Tl<'ller. Both l ong und eras ... : ;~-sctior_ o:· l::nuwle fibers ::.c:::J;: 

Con~da er6.ble fibrous tis t·ue. 

2 ~b 1) t tT+ / T-.T ..,....;.- Q"r"·"' - "") T T ( --]_• • 

,,) . ...... regnen uerus \ J.: ,ype .. ..,r ~·Jl~~' • -------- 1
.' • • :·.--------l!.. (:.!l . 

Eere tt.e fibers ~:.re lonzer. i:>~ou:er, :::ore lo •.;8el~;· ar1·i.;..n~·:.e e , 

and St!OW irret!,Ular noclulei.:: or S';;elli:r...e:.s ;:lon:., 'th{:;D. ConEiC'1er~;;bla 

fibrous tissue. Blood vessels c.ore ntu:i3r-:nls. 

26. Corn.---------------------V. f .----------:o~ . 

Showe u :,.·;arked. thic:!-:ening or h:-.:;iertro_;;;n;,· o±' "'.; .c..e horn~: la.:}·e::c 

In some places in th.is la:.:er be..ct srii... hLve been ct::ight c.i.nd r.'18.~'" 

shov; us blue st::d:ned round o :c· r od. s!:~.:.· :;ier: . :.:he re ti f ·e t:, s t•re ve;-r:.J 

prcraint?11t . 

27. H:yper-r;roph? of P.ibht Ventricle.-----\h:ist&ine:~.----Y. C .---F.i5h. 

!.~any of t::~e i4divi6.ual muscle f'ib er f.; :;:::·e cds"t inctl:· lc,1·ger 

than normal m:id their striae s!1ov1 distinctl;,-. '.!:'he n r&nchi l'.1.f:; of 

tte fibers is well seen. In t11e sts,i~s '~ a0ctio:n the nuclei ;1re 

ver~· u.uch lar8er thi?.n norma.l, tile increr:..ce oe in,:: chiefly in the 

breadth. 

28a ;_,_: b. 'Brown Atrophy of ~:c£..rt.---V . ( . T, ov; .---Fr~st.s.ined , Eit;h . 

Sorle exces~ if fibrous tis3ue ii; bGt<;een the i-;Juscle fi­

bers e.nd muscle bundles. Blood. vcsf;al wsllEJ thickened. In the :11'!­

c te.ined section the exoes~ of };IOlr..;.r :)it_ . ..;.ent is evident. 

f.8. Senile Atrophy of Kid1rny.-------·;.1 .------!iow. 

Blood vessels thick~ned ~itl. fibrous tissue. Capsules of ~~w­

man tc.: t11ick. Some 510.!:eru.les e.re corupletely f'ibrof'j ~:; a. rJolloid 

c;-;rsts f.:Vident. .In one fart the intertubul~r fi ·orous tisf_;--.:..e he.s so 

incre~~sec <:·.s to coi;ipr~ SE end often repls.ce t~le t·~bules. 
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ZO . Not g iven. 

31.3:lita,;.cellula.r tJ;:tornal ?igoent of Lwi~.--C <"1ncl ?.!~.---•. ow. 
~~uclei shonla str·i:n red, blood ye llov;. The e1:ter:!1b.l ; iigment, 

co<:,l dust, ehc•;:s ae intense blt:~ck more or le~rn fra:::,mcnted raa:::;:3es , 
chiefly r .. bout smnll ei· ves p;els. Thie h.:is bee n c~:.rri ed and deuou-
ited there b~ ph&gicytes. -

~2 Int a. llu, .. - t 1 "!:)i t f T c ;:i ..... ' - · 1 ·· .., • r ce . ...<..tr .Ln ernG -· gr:1en · o. J.;unt, . -- • an .. ,_ ,': . : .• --.tJ sn. 
Inter~lve olti.:i· cE.J.) ill::;rise distended. : i.::..ny a.lve oli fil led ,1i·c11 

a few l;;rniphos end r:!l::ny l'.)Olyf~. / .. rr.on:; these r:it:,~:· be · e ec.n l.::·.r s e fla.t 
efi thi·: li6 with s1~all rcuna. almost ·b1~~.ck .P i br.uent fi,l'f:;...11U le s . T11eHe 
a rc the socalled c e_rc'.'- i c:.c cells a.".l.<1. r~ sul t frow congestion. 

? 3. Heuatoidin in i:.::r:.pJ.l Hodo. -- -- -I: err:et:o :r~'lin. -- - -Eie~h . 
I~nore t~a hooogeneoue or f inel; bYcnulBr ~&ssee ~E well as 

tl.e collection s or cell~ sli;ht l ;:.· lE-r t;er t Lc:;.n l~7i:.:)hoc::r~ee. 2, c <.»t ­
terefi in the tiR~ue era Emell collections of pit~ent granules , 
chiefly extrace llular, yello~ in color, but ~here t~e cLeces sre 
thick they ~b~ bo :ello~i 8~ brown . ~hi s f~iled t o 6 ive t he i ron 
recuction of 2'r-as~~i&n blue 'i<' .i tr.. pot&.sF:hur1 :ferroc~:-anice r;.nd. l ·;-:. 
rc1. 

34 . ?.:.::cess of }Jole.r ? i e,r::ent in :·'e,,.r~. ---I:(:!J::·:.·c o:=>. ----Eie_~h. 
No contr~st st ~ i~ b~s been used. The s~ri~e sho~ well. :uclei 

<:t1•e nea.rly rou.'l'ld., do not stE.dn ver~r 'ii ,.:ill. ;~t -e~:~.ch i)ole of t h e r.ci.l­
cleus ex.tor.a i11e in &r..:. elont:, ated trio.r..t:, l e ( cor: !~sLs ..::-:: ed. i n its E: ll ­
tirt=··) ie e. me..ss o"! ~-e llo1·i br .:.nul~:r :L.i eJM:i:.t. Thi s i s r.-;i.t~kedls· in 
exces F- o"! 2:0.rma.l. f:,n excess of :fitrou~; tis r,ue °!)€t'.'.'een th~ fite:..~ r,. 
3 lood VEH~sel ··~· alle ~re -~nic)·:Gped . 

36. :::el1motic f.l r indle Colled Si.:.rcowEL. ----:L --------fi i,_:.h. 
A s eco:r..dar:~ or lt.etfvs t s.t ic t1unor i n ~'i. l y:n..:.. h nod0 , tho ver:;· li1:: 

tle of t~e adenoid tissue left. The predo~i~ent cell iE sfi~~ls 
s:1a.pe~, itg nucleus f:l:owin; as rr;..the r c.~1 elo .r.::::.~t;:id blunt s::_:i i-.:i.i lc . 
Throu.:-,hout ti.e sectio~. are l~.~ri!- e imd f: :::.::.11 l:lE.r.::-es of ii 1.n·ov.;n :>r 
· - eil " or.i~..,., 1·ro'··n ..,..1,,...., .., r.t -ven t '·e "'~nr..r . .... .,.,Ul'"'~ o..P t., i·c. ..,.., ,· v r. ... ~::::., .L it ..... l .L• • .} ' · : t::~ .. ; .. • ,;,.,,, ~ !.~ ~ ,J.. v t: . '·· .i...i ~ >:: ... ..:. \,"") J..&. t'.1 (,J c.,; ... 

brov.n color. ~i:e l:::.r~~er r.&,sees are e:.~tr.-:cG ll'.A.l ~~ r but •·.mcJ:~ of the 
finer pig~ent is inaide t~a cells. 

~6. Intracellular rigxe~t of ~iv&r. -----I~ .------£igh. 
·'.):c.e edge sho·t-ta the s :::.r;ie Lule no tic £'t:. rcomc.:. ~-s Ho. 35 su1·ro~u1c'4 1)0. 

b v s. fibrons o~·.:.·AUle. In t? .. e li v ,-;;:· tiss ue t 1:ere is E mz.r }teC. -JX­
cesr;:. if fibrous tieSUS ~bout the ~.:ortv.l ~r~f.S ( ..:;erilo'uuJ.Lr cir-
l :·.:.veis). The cl'.i ~:ill :. riea ere f'illE;d ·.vi th rbc e; s~; ~~cial~LY i n t :1!; 
l.G~&tic ve i n £re&. Al~o 1~ this 2one ~~~~ · liver cells tre ae~n 
filled ·1:ith ~ ~~ine ~rello>'- or brv\:·1nish ~.iellO';. l: i ::.~·~cr:t. 
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37. Jaundiced Liver.---------------H.----------Eigh. 

The liver call nuclei show distinctly and the outlines of the · 
celle are well kept. All thro the section may be seen a green · pig~ 

ment both in rather large extra-cellular masses and as fine intra­
cellular granules of the same color. In many of the intercellular 
spaces (bie capillaries} is seen a canary yellow pigment which is the 
more unaltered bile and this excess of it indicates the cause of the 
jaundice of the liver. 

38. Urstic Infiltration of Kidney.------H.------Ri5h. 
Section shows an excess of fibrous tissue and of blood. In some 

of the tubules especially of the medulla are seen masses of a greenish 
brown material almost filling the tubules. This is a deposit of urates. 
Some of. the epithelia show biliary pigmentation. 

39. I.iver of Pernicious Me.laria.------Ca.rmine---- - -High . 
This section shows three elements: l.Practically unaltered bile 

of a cane.r7 or orange yellow color in the bile capillaries: 2. A very 
little greenish bile pigment in the cells: 3. !.Tuch dense black granu­
lar intracellular pigment in the liver cells and some of it in the roe 
in the capillaries. This ie malarial pigment prob a bl~' melanin. 

40. ~lalarial Pigmentation of Spleen. -----Ca.rmine-----High. 
Specimen shows nuclei pink, cytoplasm unstained, Me.lpig:hie.n boC. ­

ies distinct. Both intra- and extracellular pigment of a fine rounded 
granular nature, dark brown or black. There is much of this and it i s 
chiefly in the capillaries. 

41 . . Brain of Pernicious Mal aria . -----Ca.rmine------Ri gh. 
Fine black granules show especially well in the capillaries. 

Much of this is in malarial pa.rasi tes a.e c e.n be shown b~r s pecial 
staining. 

42. Fatty Invasion of Heart.---~H.S.------ - 1ow. 
Muscle fibers mostly in transverse section. All between them are 

round or irregular open spaces whose boundaries are sta ined faint 
blue. These are fat cells and lying between the muscle fibers con­
stitute an invasion. Some excess of fibrous tissue. 

43. Fatty Infiltrati.on of I.iver.---SoudanIII and H.----Low. 
The fat has stained a deep red or orange end is widely distri­

buted, ·having invaded the wholelobule. However, if any part of the 
lobule has escaped it is most often the central zone about the he­
patioe veinule. The fat globules occur in the liver cells having 
pushed the nucleus to one side/ at times having compressed and flat~ 
tened it. The number of globules to the cell is usually not more 
than two or three, more often one when large. 
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43b. Fatty Infiltration of tiver .-----E . E .-----~ieh . 

Same liver as t:r+e a.bove but this h &s been elllbed:3Gd in p1::.re.f­

fin so the fat is dissolved out and has l eft cles.r spfl.ces. ot:-:1erwise 

the description is the same. The drs.v-dne; shou l d. shov·1 the seal or 

signet ring cells where the nucleus hf:1f:; been pushed to one s ide e.i1d. 

shows like the setting in a signet ring. 

44 C 1 d S . 11 • .p -~ • d TI -., T- • 1 

. ou y ~e ins o_ Ki ney.-------li.~.-------n1&n . 

An excess of blood. The nuclei mi::..;y· show. If they do , they are 1 

larger , less dense and the nucleolus co~es out well. The chief 
chang€, however, is in the c~rtopls.sm \';hi ch shows mE,,~~ fine gnmules. 

The cells a.re s v:ollen a.nd fus ed toge ther so tha:t the outlines of t he 

individual cells 5.re lost. The masses of cells s.re often shrun:~rnn 

and loosened froI:I the tubular vmlls. 

45 . Cloudy Swelling of Heert.- -----H. E . -------Eigh . 
Excess of blood in the capillaries. !~scle f ibers swollen , striae 

mostl~ gone , cytoplasm granular. tTucl ei bone or l ar::..:e with chror1:.&.tin 

granules. Some fibers show s.. tend.ency to longi tudim::.l fission or 

splitting. Some excess of polar pigDent . 

46. Cloudy Swel.l ing of the Liver.------E. 7 .-------Eigh. 
The liver cells are sv;oll cr. , their outli:ies e.rc indistinct, tl1ey 

are fused toe-, e ther. The c~-toplas:o. is granula.r. The nuclei , wher.e they 

shov. at &11, are larger with fine chro'!TI& tin sr~mules , m.c.:~l be dt3Void. 

of c~rtoplasm (free nuclei) . :S.xcess of blo od in ca.pillaries. 

47 . Fatty Deeeneration of ~ivor .--- -Osmic aci d .------Eigh. 
'Ihe f&.t shows ~s sraall round black ~lobules , 41:.:.ny o:f them to 

the cell. The liver cells are l~r6er, the indi viduo.l outlines ,:SOne , 

nuolei indistinct. :.1uch h2~peremia. 

48 . Fatty Degeneration of Kidney.-----Osnic acid .------Ei gh. 
The cytoplasm of the cells has be en converted into srn&ll fat 

globules which show ver~r little tendenc~r to fuse together. These are 

stained black by the osmic ac i d. Th~ out line of the cell is gouc . 

I.Ian~r nuclei have disappeE:.red. The f a.t globules show especially well 

about the tubule walls . 

49. Fatty Degeneration of Rea.rti:. !:~uscle. ---Os.mie &cid- -High. 
The fat globul es a.re the nunerous small round black slobul es , 

distinctly in the fibers. The indi vidue.l fi bers s.re sv1o l len, the 

stri~tmons and nuclei gone or indistinct. fi.xi e~cess of blood. 

50. Zenker's Ryaline Degeneration of Rectus.-----H . E .---~.ow . 

Same process as No.18 , in which the longitudina l s ection of the 
muscle fibers ere best seen. The fibers showing the h:ta.line ge;ener­

ation &re l arge , stained a hooogbneous red. Some fibers have ~one fur­

ther and ere broken down s.nd v&cuols.ted . ~ew nuclei remain . Fi::Jers a.re 

widely seper&ted by an infiltration of polys and s mall lymphos. There 

is rruch hemorrhage in placea ·with fibrills.r and gr&nul&.r fibrin. 

I 



(8) 
51. rE>ginninc H;.;e.line Degeneration of Aorta..---V.G-.---;Jow. The media show~ a great exceas of fibrous tiss~e. The imti~a is much thickened vii th fibrous tissue, in 011e plc.ce showing a distinct elevEtion. Th~ endothelial linine-, shoV>,s es e, yel l o'?i or bro;·111ish ;,;el­low line. The subendothelie.l tissue especiB.11~· i n the thickest I>&rt is be:ginnint, tt\ beoone hya.line, ·i.e. i t no longer shov:s definite 1·1 -bE.:rs, is fuaint:; tog either, is somewh&.t p~.ler red or p ink and is becom­ing nore ~o~ogeneous. 

52. I'ucus fro!·:·; :r:-:ose. ---Unst(;.ined and e.cetic ac id. ----Eit;.h. ':his sho··.'is m.:;,..n~- &rs:nul&r cells; 11.-:..rge granular s 1ua.r::ous c 0lls, smr~11 round 'cells or thesa l::.<:.: .~- b e ci.r i:..r:n out into e. s11indle. After the acetic fJ.cid, the mucin is seen preci:pi tcted as definite fi brilltJ.e or sheots. The cells hcve cle:::. red so that in 1nost co.se~3 the m10lei are distinct. !:1&i1;:- shinin8 cocci una rod der" bc.cteria. especiall~,r on t}1e s:.u~ous cells. 

53 . !Lucus from the nose. -----A~iueous Thionine-----High. The thionine has been added ~ithout p~evious fixation of the srae£ r. The nrn.cin is rad. J:ruclei blue, c;;-t.rnpl 2.s :n li~rLt bl ue , ~mi the bbcterie are blue. 

54 . Early 1~ooid De~enerEtion of Spleen .---Y. G .----~o~ . The process which affects the fibrous trabecula e doee not s~ow well. It is beet seen as the feint blue or violet shede iQp&rted to t 11e ends 0f the fibrous tissue :fibrils 'Nhich e1:tend. into open s)e.ces. 

55. ~rucoid Det:ener~tion of :1ucos£;, of Ilem.1. ---E.:i. ----Eigl:. . ' The mu.coao. shows a. m!>.rked number of s~all ly1:iphos . 'Ihe S:f>i thalir:~ cf the aeini have many goblet cells in which are l farge round open Si)l cies at times ehowine, a v~r'Jt f ...:.int blue. SoI';le nuclei do not st.J.in. 

56, I!ucoid Degenerstion in ~ndoth¢liom~.----Thioni~e.---Eigh. Thia ha.s af:feoted tha fibrous trt::.becul.::e of the tu."'!lo~. These g ive an slveolated arre.n&er:lent . The tumor cells c..re lare:, e, s omG ·whe.t p0lyhedra.l in ahe.pe end ususll~ .. sepa.rs.teO. fro::i each other b.j a Si.'~ell space in which run strands of fi brou.s tissue. 'Ihe fi brous tis­sue ha.s t8.ken tha :i;iinlr or red sti:,in of '!nucoid mt..teri&.l and shows even i:r. the delicate strends that run between the eel.le. 

57. i~ot Ci ven. 

58. Colloid ~!&teria.l in Ti:yroi6 Gli:..nd.---V. G.----TJow. Oiven to show colloid m&terisl. Nuclei do not stein ~~11. The colloid i~eteriEr.l iu this eeotion is t~tpicH.lly yellow or ore.nge. In some f·cini 1 t he.s broken down to become e:.r&nul€:r. Otherwise it is homo­t,eneous. The e..0ini very mu-ch in size. 

59. Colloid ~egeneration in Kidney.-----V.G.------Low. An excess if fibrous tissue. A ntl!~ber of gloruerules have been eonverted into fibrous tissue. 'Ihe most ) rominant fes.ture of the sec­tion is the great number of tubules ths.t 1,;re diatend.ed o:: colloid ms.­teri~l which ·vuries in oolor from a deep yello~ to an oran~e red. This is homoge~eous • 
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60. J:.myloid De~ enera.tion of Kidney. - - - -)..nil in Gentian Violei;--I·O'h. 
!:Ie·Ghod of staining &myloid ysed in these sections is ES follo'Ns: 

1. S ectior.ed i:rf pars.ffin a~d fixed to slide with ::'.ieyer 's elbu...iin, <3.Ud. 

cried. in oven. 2. :Pare.ff in dissolved in t'.70 ch~'nge~ of :?~ylol. 3. i:wo 
changet:: of alcohol to rid of 2,.-:flol.4.W&.ter to remove -slcohol.5.Fresh 
e.r;.ilin Gentis.n Violet 2-3 minutes. 6. Wa:3h in ta.:p wp.ter. 7. ])ecolorize 
and differentiate in 1% HCl (best under low power of microscope). 
8. Y:'ash well in vmter, dry Yd th filter pap0r and nount in glm.-t,lJ.-cer­
ir.e. 
This section sho ... :s ru.tber adv&nced s.m;;iloid chc.nge. The glomerulss ure 
el:nost solid \d th ~ red or rose-colored. f~irly homogeneous :laterie.l. 
]est of kidne~y- is blus. The wc..lls of the intertubuh:.r s:ps.eee vessels 
are frer:-.1.A.entl~- converted. into a.r.i~ loid ;.:.;J:.:terie.l, showing both in loni. 
f.:.nd c:rosi: section. ::pi thelii... gr~nuL~r i= •. na. hrolrnn down. m:.ny ni;.clei 
unsteined. Tuoules at times distended. 

Gl. 1'.u;.ij·loia. Det,enera.tion of ~,ii.~er.--i.nilin (enti:>.n Violet---~ow. 
Ste-i11ing re~ .. ctio11 t::.R before . .:'.!~~lo id r:1!-~ terir;.l shov:e t~7picJ.ll~: in 

the widdle zone in lobule . .'.lso in wa.lls of the hepstic artery and 
the surrounding' fibrous tissue. Perh::;.ps also in port5.l veil; a :1d b :ile 
~~ct. The peripheral zone is f&tt; in~iltrated. Central zone ~e s its 
c~~1llaries some~h&t distends~. 

62. 1',.wyloid Je~ener,:;.tion of Spleen. --Anilin r.entien Violet--:.,ow . 
. Ar.J:~loid ruaterit:l wides}re&.d, is ai vided into. lobule-like mE.ss.ss 

by crosE! lines or fissures. Too f <.. r t-..dv~:uced to decids the startL..1.r,­
point. ~ffected blood vees~ls mt ; be see~. Some splenic cel l s lrft. 
Some bood fi orous trE.oecule.e. 

63. Corr:ors. iLr~'l['. ce ~- in E:ypertro 1frd ed ?roste.t c . - - - I:.-;. - - - -I.ow. 
'Il:ese "bodias su. i·~os e d to reseI:.ible stt· . .rch :>rs.nules d.o not sho\,' 

- L -

well. Jt tiLles t~ey m~y be seen in the acini, but not of aver~ t yp-
ical sl &.i:Je. 

64. Cot.gulE.tion :r:~ecrosis of :,~g. ----H.:::. ----r::ie,h. 
This is the st8.ge of €>ray he..._,.::tiz~. tion in lobar ..emeUJZoni5 .• '.lhe 

e.l veoli ,'·:re filled vii th. s. g,rarrnl&r .and fibrills.r fibrin i;;hich sti::.ins 
1:.ui te red; ~[!t=:.n~: 9olynucle..;..rs; SO:::l6 monoll"icle&1·s; .:; ve!'~t !'irn das ,~u.a.m­

c.ted e1 i thelis.. In thses cells r.:. c, ~.,· be .;;i~rknotic nuclei, i.e. c;, conde11-
s1.~.tion of tl..s nucleus ·;d th d.ee;i st~.i:ninb, or ko.ryirhexis >:hr er the 
nucleus. h-:.s ·nroke:::! U:P {:;.J:ld shows chronc;tin (_,r~:1ules or threads. S01"!le 
Bhosts of cells. Some diapedesis of rbc. Alvaol&r walls not clea r. 

65. Coq;ul£<.tion ::~ccrosis of IleUill ( Ty)hoid) . --E. !'.. - - - -I.ov•. 
:tllf ClllG..r coe:..t not V€ry much chenged e:zcept f:Jr some srn&.11 l~: l:,­

phocy.;_;e z. f3ubmucosa ver~r much i~fil trb.ted V! i th l~'•ll~hoc~'tes tmo. :?Oly s. 
The !::l~ nd tu-lni.les in tJ;.e ulcer p~·rt e.re entirel~7 gone h &vins been 
re.;;,lacE a V<'i th e.l tered fibrin, coc:~ul<- terit slbunens, polys and small 
lymphoE. Cor.sidorabltl kti.r~·orhexin, eone :p~-l~nosis. T.:ndotheli~ of 
·olooa. \esrels s111ollen and pro•-:iinent. 

66. Cc....E eous l::te.teri5.l/--·-!J'natained.·-- - - -Eii!,h. 
f.rfnu.l&r :wuteria.l; so~e co:u_·ou.nd sra.mile cells, i.e. la.rese cells 

filled wi tr. sY.!lall f1~ t t,lobules; sor:::ie .;;ol~;·s \,hich cle~:.r '.lp with E.cetio 
t:cid; E ome srrwll l:;r~phos; l~.rt,e flt.t epithelh;.; bt·. ctcric..; some nol·.1 s . 
'Ihe exE c"i; compo~i tio:c ·; .- ill -v:.. r:; dt:::i;endine, ·011 tl1e source and. th~ ni.l.W­
·o er o f c e 11 s . 



(10) 67. Caseous Necrosis of Spleen.------H.~.--------Eigh. The capsule is thickened e-~nd ~o~e..,..ih&t ar:-gencretea.. Thro the sec­tion are red areas of gr~;..nular naterir:.l in which e.r e cells with pylr:- · ni tic nuclei, so1~e chromatin granules and thres.ds, ei.nd about the eclg­es are collections of cells ver~ like i f not identic&l with the s0len­ic cells. About the ed&os c.nct thro s o1~e of tl10 ares.s r-:irG f1.rneboid lln­clei cf phagocytes, probabl1;i: l<.i.r~o l~·!..::phoc~rtes . 

68. Necrosis of Bone. 
No microscopic sections shov.n but gross speciri.en :from the E1us e'J.!u were exhibite d. 

69. G<:ngrene of 1e5.---------E .E.-----LO>i<; . For11y l ayer of' skin t ruces blue stain, nuclei do not sl10w well. Sxcess of fibrous tissu'7 under e:pi t helial I e.yer . ?ibrous tissue s >.·:ol­len, nuclei not sta ining· . I~uch congestion. Infil trs.tion of l eucocytes chi0fl~r polys. Tissue thro out does not stain well except the l eucos . 
70. Fibrin.--------------V.C.------~iGh. The greate r pt::..rt of section i s fibrin which shows ~-s 6ranular , fi ­brill e.r , und radi~.ting messes. So!";ie di~tir.ct red blooo. cells . Especial­l y along the mur g in m~::.y b e seE>n l;p.r2hoc~~tes , :polynuclear s ~nd thro the section are l arge flat endothelial cells. 
71. r ua.------H.S. ---------High. The gre&ter number of t he c e lls &re polynucle~r neutrophiles; but s:wall l~n:Alphos, lc.: .. rge l~;myhos, c.nd. eo~inophiles are prt::scnt. The L.1r{;, e l ~l;lphos in this s pecibmcn nre prob~bl;t lnore nu.iierous tl: 1.;;.n the s::...s.l::.. ones . Some micrococci and u few rodded bacteri~ ~&y be seen Lltho this is not a &ood bacterial stE.in. 

72. Abscess of .!iiver. ------- -E.2 . -------:r,ov.:. The inner surfa.c e of &bacess s110\'•s erunuls..r fibrin end cellul.;.r d ebris, s fevv pol;rs. Further in, t1:e cellulur ele1:1ents .:-:.re mo r e numer­ous, ruostl:;:· pol~-s. Then t:.: le.y er of d..;nse fibrous tiseue wi t h m~y rbc, son:e in vessel s . Thi:)r- s. zone of m:ot:.11 l~il:i;•hos. ~.>till further in the liver tissuf.. h hs undertione ~ co&gulntion necroeis with fett~- de~,enere:.­tion. The liver cell2 ~re 1F..re1J fille<i with m~·~ny v acuoles ( f~t t; lob­ules). Huch e,r~,.nul.;.:.r fiebris between the corde of liver cells. J?eri­:tJOrt~:..l are~1s &re ::iuoh infi ltrated with sraall l /r::phos. 
73. \7ound in Abd ominul \:&ll. - - - - --V'. r.:. -- --- -I.ov•, . This is he~.ling by surbice.l first intentio11. The surface shows st~rt­ified s<~uamous epi theliwn which in one pl~.ce b.E.s inv-:=::f)inatcd for a g'rellt­or or l ess dist 1::..nce into the cut. Just e.t the junction on the sur fece i s e. honogeneous :re llow 1:w.teriel (dried sei·um). Eenea:iih the skin comes a thick la.~,;er o f adult :fibrous tissue r.md still deeper is adipose tit>­sue. llu ... 11bers of blooa. vessels filled i":i th blood Ehor< in the fibro'.ls tis­sue. ~unning down thro the aeotion froc t h e inv~&inated epithelium is & narrow yellow zone chiefly shadows c f rbc with fibrilltr fibrin. This e:tands into the interstices of fibrou£ tiss~e on eith~r side. I n this zone are fou.nd a. very :few l'Ol~rs, s. bee few s:me.11 l;;·m:.i;ihos, and fibro­blc.:.sts i n all stt:gas of elongetion into s.dul t fibr·.JUS tiss ue fibrils. The ;;: ount;es t form is oval wit h fi,.irly larf:>e ova l li~htly st~.ining nu­cleus .. Later thie ecomes spindle, th6 nucleus elonfsr ... tine, and the l c:..st seen of t he nucleus is & single blue threE:.d in a lonf) a1;indlef 
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74. Purulent Infiltartion of Kidney.-------TI.~.-----High. , 

Other nameB for this process are; acute SUJ;ij,'JUra.ti ve i11tersti tia.l 

nephritis, acute dif:'use nephritis. It shmis h~rperemi& and marked cloudy 

swelling. All thro the section are pol~nuclear neutrophiles infiltra­

ting the intertubular spf:,ces. There are & few smb.ll lymphos ~.nd som~ 

rbc out by di&padesis. 

75. Amebic· Abscess of !~iver.-----E.E.--------Hit,h.. 

On one end is a. I.:la.ss of gre.m1lB.r material devoid of definite struc­

ture containing a. few ,l~/mph.)B and mt-..n~r esroups of qlue stained be..cteris. 

1:Iext to thi~ con~es &. zone of more condensed tissue i:er'ilF.:.ps somewhat fi­

brous but; infiltrated v:ith man~: smell l;/mphos. Beyond this the liver tis­

sue is seat of h;perenia. The liver cells sre cloudy swollen, some larse 

nucl ei pP .. le, cytoplasm granular. mmy cells gone, sone free nuclei. In 

betwven the cells ~-re no.ny S!r.all ly1-;iphos with e, few polys. In the zone 

of newly :f,'orr;dnf fibro-u.s tissue are many fibrobls.sts well sho~m. 

7 6a.. Gran·:lr-.tion Tissue. -- ---- -- -- - --I-I.:.. -- --- - - - -High. 

'I:Jais is from s. simr•s in the ar.ra. It shows mun~/ epi thelioid ( erabry-

01;ic connect ive tissue cells) v.:ldch 6.re feirly la.rcse, a aistinc ·t; amount 

of c~·top l~sl.:'.l, n.niform medium st~:i.inine_ nucleus, h~lf [.2,0.in e.s lc:i.rge as &­

l:'f-U:.f·hccy·te and not so deepl~,r st"-ined. These !!ia.y h u.ve cytoplasraic ffro-

. cesseE !'rom their cornerE to forw & kind of ~ stellatc cell. Th.3re is u 

fc:;.ir nu.mt er of sms.11 1~7D.phos and sot.'.le polys. Some karyorhe:xis as shov-m 

o:r r,uclea.r fra1pi:.ei1t~ . A very important fef-tture is the new c&.pilla.ry form­

ation. The enddlthelia of t}:ese s.re l~rge swollen, showin& &. fe.intl;:' str:dn 

ine.; la.rec ove.l nucleus with distinct chror:Jt;.tin e, ranules . c..nd. ::;.t times t.. 

good nucleolus. I~ sorJe vessels t1.e endotheli& hG-V'G r;iul tiylied iind fo:rr:: 

a solid bu.d on on:1 side of ti.1e ws.11. Other ext::.mple~ where they have form­

ed lon~er more distinct solid cylinders with perhaps a few rbc penetra- · 

tin~ thro the center. Co~plete an~stomoeis with & eimil&r outsnoot fro~ 

other vessels ID.f:.~t be s e en thus c.:>rnpletint. the forw~tiol). . 

?6b. Gr~nulEtior. Tissue.-------E.:..-------Eigh. · 

Differs from the preceeding in t.aYin§ more .;r~mule..r snd fibrill~,r 

i11te1·cell ul<:-,r substz;.nce; this, in some pl~ces, occµpjring almost the en­

tirG field .• Aleo the C~:f>ilL:r~· ~1esf:olS wr.il~ ctill lar~e d.o not show 

sucr.1. 11~.r;:..e endothelia .• i:.gc::.in tl:ere are l:lOme distinct fibroblE:.sts ( c~~1in­

dle cells). 

77. Cats.rrh~.l ::=::xudc..te in J"_,ULg.----~---~:.Y:.--------:r ... ow. 

E;;perer:lie. of le.rt; er V•3ssels .... nveols.r w~:,lls thickened with fibrcus 

tiseu~. ::n e:.l veoli is t;;ranul<i..r 01d !'i"oriller fibrin, ;n~.n~.,. pol~:~, a. ferr. 

l;,:mrhoe Ei.nd larte fla.t des ... u&:;!o.ted e~i theli~ ';;i th round or oval faint 

nucleus and g-ranul&l"' cyto}>lasm. Jl.lao zome rbc bJ· die.pedesis. 

78&. Acute Orctitis.--------E.? .--------High. 
!lost of section os testis. Cl&.nduli;,r api theli~ is swollen e.nd in 

places the c~ttopl£:.sm is eroded. Coca nuclei are la.r~t3 und shoi;~ ~:&.ryo­

rr.exis, others show mitosis. In t:t.d·'~ limin~ is cuch !!lucous exudntc. Vas­

sals &re :'ull of blood. Ver-:,· 11 ttle cellul5r infil trf:ltion of stro?.JL~ . 

78b. ?u.rulent Eydrocele.-----~-H.!.-------High. 
Tunic~. a.lbugines. thickened with youn6 fibroila tissue. Hyperemia. 

On one side is "' e;reat mass of leuoooytes v~i th much fibrillar s . .:.ld fl~le­

ple.te li1::e fibrin. The leucos e.re chiefly polys with eomc lyi::rph0s. 
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79. SerOUE E:r.--:ii<l ate in .Acute ca.te.rrh:::Ll Appeftdicit i s. ----H.E.----LO'N. 

The muco s a. ~hOWf} nm.n~y ~-otlet cell~~ tLnd in t ne lumen o::' the a.ppendix 
iLi a :mucous exudnte . ':'he submucosa hs.s an excess of connective tissue 
e_pi thel ioids with so:.r.c Sr.ls 11 l;y!n~lhos . A number of these in tl1e circule.r 
muscular coat and e few in the l ongi timins.l cotm. The $ubserous tissue 
is much .i:wfi:ttra.ted with soa.11 and 18.~ga l ;y-mphos , epi thelioids and a. 
fair n1lrilber of fibrobla.sts. Then comes t::1 narrow zone of dense red blood 
with some pol;;rs . Then ~l. broader zone of dense f ibrin with a. fair number 
of polys. This e..ppe:r!.d.ix ws s found in e poc1rnt of pus at the oper a tion . 

80 . Wall cf Pyonephrosis.--------H.~.-------Hig~. 
Give~ to show fibrobl&sta·in ~ 11 st&ses of elongation. Present i n 

the tis s1-:.€ also s.re rn~n~r smt"tll l yr.:phos , some lE~rge l yrnphos, e. number of 
connectivE tissue e~ithelicids. !Iany blood vessel s are fill ed wi th blood 
and e.. f ew rene.l cells the seat of s fv.· .. ty degenerf>tion. 

81 . Chronic ~roductive Arteritis.-------V.C.---------;ow. 
:I':Iucl:;. E a.c~ i tion of re d stained fibrous tissue t o the r.:iuscul£:.r coat . 

The i:r:,t].r.::£ i :'3 much thic]tei;ed esf~ec is.11~· tl:e su"bendothel is.l la;:·,3r by a. 
loossl:' c:.1 r t:.nt,ed fib~ous tissue. In this may be seen e lon5atine fioro­
blc>:>ts . 1'1-e ve:.ss "Va.scrum a.re fill ea. with ·blood . 

82 . Chronic ~ndEi.rt~ riti s. ------V. C. -------- ::iow . 
Section of splenoc £rtery and he.s sorr:e pancreas attached. C:C.ief le­

sion i s in the intima. 'Ihis is grca.tlJ-- thickt::ned b:: red sts.i ned fibrous 
tissue. In t wo places, just interna l to t~e intern~l elastic membr3ne, 
the fibrol: .. o tiseue has degener!ited to form & structureless mc:..terial 
steining ~: ellm~· ei.nd showins. open spf:.ces in it (an atihe ror::H:~tous abscess). 
'l'hro the intime. a.re r.:iany e:neboid mononucleo.r pha[;_,ocytes ei tb.er lar ~.e 

l~:·uphos or c. t. epi thelioids. These shov; v~rious elon5ated zh1.:.pee but 
dif±'e.r fro·m el-.:n:g1;rting fib robl&sts by having ro1md end.s t.;.nd e.ro not de­
finitely spinila shLped. The c~toplism of these cells does not stain wel l 

8?a. ;.,osinophil es in Sv.."ba.cuts Appena ici tis. -- -IL:: . -- -Hie,n and I.ow. 
:!ucoid d06er1ere.tion of gl~~nd-i;;.l~r f..i.pi thelis .. Small lymp}!OS in Jxcess 

thro the suomucosa., to a less extent in muscuh~r coat and man~- in the 
silbserous e.nd serou£ coats. A f'we pol;;:s a le o . I.Iany eosinophiles showing 
1.9.rg@ &:rs.nules in t i::e c;1topl&sm and deep re d. . 1Ihei r nuclei are typically 
lobe a. or I;olyinorphous but ~&J' be 1:1. sint;le round one . The general ~ho.pe 
of t he cell is irregult~r. 

83b . Chr~nic Ap~endicitia .---Polychrome Blue.-----Eigh. 
Gi vcn to show ph:.s~s, pseu.do-plasme.. and mast c ells. The plasnm CE;ll 

t11:y be of t wo sizes, small 014 large, the la.r~e being about the size of 
a ::pol~: or lar(;er. The~· h~.ve a Si"!l&ll round or oval eccentric n:acleus, 
then a clear space ana tha cyt0pl&sm st&ins & blue but 'not so blue as 
t1:.e nucl6U.S vd t h polychrome blue. The: :pseudo-plu:ama cells e.re the size 
of e .. pol: · or larger, havu a sms.11 round or ov·~.l eccantric blue ~t& inin~ 
nucleus ,.\ i t:h a. red gra.nul:.:.r cytopl&s.1:1. The mast cell is larger than ei­
ther ~f ti::.ess, and its oytoplesrn is :nade up of lare;e blue granules 
wilich ma:Y·· obscure the nucleuE. They a.re irr eJ~ular in sh&pe . 

84. Acute Ce.ta.rrhal J.:pp~r..dicitis. -----V. r· . ------!,ow. 
r.rucoea. has greE.t e~coss of bOblet cells. In submucosa marked infil­

tration of round cells, both large snd sm~ll l~m?hos. In outer pa~t of 
sub1~ucoea is almost continuous zone of solitary follicles. The n e>:t zone 
is dense adult fibrous tissue, pr bably the rdsult of a previous attack. 
I~yperemi&. of vessels in ser.ous cost. 



(13) 85. Chronic Interstitial Re:phritis.------V.(". ______ T,ow. Capsule thick, fibrous. Vessels &.re thick vtalled with fibrous tissue especially the arteriel vessels. Capsule of Eowrcan too thick. Int6rsti­tial conr ecti ve tissue grea.tly increased. Some glornerules entirely fi­brosed. ~ome cross sections of tubules show repal casts. A few tubules are dilated to begin to form renal cysts. 
86. Chronic Biliary Cirrhosis of ~iver.------V.0.------Low. There is u rr:.c:.rked excGss of well forr.ied red stained fibrous tissue in the l 'erilobul&.r region, clearly sub di vi ding the l()bules. This fibrous tissue extends into the lobule at ·~imes sepa.ratine; the indi vidue .. l c~lls. The vessel walls are thic1r.ened. A ~urked increase in thG bile ducts, some poorly formed &nd showing only as rounded or lon~er oollectione of ov&l nuclei. The liver cellr: show pronounca·d f.:;.tty infiltration. 
87. Chronic Biliar~i Cirrhosis of :.1 ver. -- -- -V. r. --- -.Not dr~:vm. I.~u.ch the si;.me condition es in no.86. The distribution of t 1B fibrous tissue ic wider, more :penetration into the lobule. Not so many newl;ol formed bile ducts. 

88. :,!iliary Tubercles of Kidney.-----H.E.-----Eigb. Tte kidne~r as n. whole is the seat of c. hypremis. i:nd cloudy m;elling. :;rare and there ure s!na.ll rounded E.reas where on first e:rn.mination the kidney subst~noe seems to h~ve been replaced by a mass of round cells. On closer inspection mc.y be seen giant cells which are ls.r~g irret'ular shaped cells with cytoplasmic precesses extending out between the other cellE: &nd. h~vintS" ua.ny ovc:..l nuclei arranged either as ma.soes near the cen­tar (youn6er forms- or ubout tl:e periphery. About these giant cells is sn irre~ular zone of epithelioid or endothelioid cells and then one of sr.1all l;;imFhocytes. This is the typict.l arrang..;ment of a. young or miliar-y­tubE'rcle. In some of these areas is some t,rt:.nule.r necrotic material. 
89. Hilis.ry Tubercles of Liver.------H.~.------T .. ow. Here the tubercles E .. re ~·ounger, the giant cells are I!lore distinct 8JJ.O more nur;.ierous. The tub~rcl~s are ~ostly ne~r the centr£1 veins but i.::.c.~· be found an:,'"'lw'here in the l.:ibule. Some hyperemia. 
90. I1iliry and Conglomerate Tubereles of ~ung.---E.E.----Lo~. The most prominent fef..ture is the solid &res.a. The eenters of ·i;hese !!!'."'sf:" es sre granular or somewhat hornogeneous red staining- with perr .. f..pe a fev. blue chrom&~tin granules. Outside this may be founa a few giant cells, the endothelioids ~d lymphos. The lune adjacent to those a..reas is the sei:it of e. catarrhul exudate in its s.l veoli. Considerable hyperemic. 
91. Tuberculosis of Spleen O!ilia.ry}------H.~.-----tow. The miliarJ' tubercles cs.n be told from the rest of the sj>leen which is verJ much congested by their being rounded, of looser ~rrangeoent, and the gisnt ce1·1a. The se.ijle · description before ~i ven holds for these. 
92. Tuberculosis of :rJULg. ------E.I;. -----!.0Y1. Here are 'both old and new tubercles. The old hnv2 considerable cas­eo~1s mE..terial in their centers &nd show much chroma.tin .dust ae e.n eivi­dence of ka17orhexis. The newer tubercle a s.re a.s usual about the periJ?h­ery of the older ones~ The giant cells show well. 

. -
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93. Tubercular Ul cer of Ileum. -- - --ILE . ----Low . 

Th e fart of mucosa remuining has considerable round cell infiltration 
in mucosa with goblet cells in excess. Some desqu~mation of epitheli111!1. 
A distinct break in mucosa represents the ulcer. Its surface is made of 
small l;yrnphos, some few pol~:s w.i tn e.. few remnants of original tissue. B·e­
low this. occupying the plc:~ce of the submucosa, muscular &.nd sub serous 
coats, &re several well formed tubercular areas with much granular cas­
eou s materi el in t:i!e .centr.3rs with some chromatin dust. The 5itmt cells & 
epithelioids are outside of this . All al0ng the serous side are cas0ous 
areas a:r:d these a r e covered •;.;i th a la.j..,.er of end.othelia. 

94. A0.\.,. tnced Tubercu losis of L;~n:1ph Hode.---E .E . - --- - 7-,ow. 
The section goes entirely thro the node . C~psule thick . All the nod~ 

has been converted into ca.seous me.terial around tr:..e I!'.lurgins of ·which :t.<'~ s 

E,&tberecl a distinct zone of blue stained chroBatin du.st whi ch h e.s ·bPen 
washed out by the lymph streC;.ID. An oceasionti.l gif~nt c.ell m&.y show in the 
fibrous capsule. 

95. Tubercular Epi didymi tis . -- - - - !:. T.:. --- --:!".ow. 
No tissue of e:pid.id.ymis left. All converJGed. inte> a g;ranular r~d sts.in 

ing cEvseous material, at times arranged in l~ounded area,s or masses wi tli. 
much chroma.t in dust. Few if a.n:,• bia.nt cells. 

96. C.h.e.ncr e. - ---- - Pol~;i-chrorne Bl ua---- -
Does not show well. A break in the sc;:_ua1:10us e:pi the lie, shovrn ·t;he ul ­

cerated part of the chancre. Beneath this the tissue is crowded with 
round cells which £re small :;),nCi la.rge lymphos , plasma, p·seu.dopla.sme. s.nd 
:ma."t cell s. All the endothelia a r e Sf\ol le:n lind. many of the smaller vessel 
&..re occluded . The epitheliill!i at3j~cent t o this i s edematous, the cells a.re 
s 1:,;oller and the i nte r p6.:pillc.r y extensions ara elongated and shsrper. T 
Tr~ere is r·dso soIJe h ;rperkers.tosis. 

9 ? . G UI!lms, of :!:, un~ . - - - - - E . E . - - - - Ii ow . 
The gumma is sep&rated f rorn tne lung b;y a. thic1r fibrous capsule and 

there is little catarrhel exud~te in the adjacebt alveoli. The 0urr.m~ is 
~&de up of ~ranular ma.t~rial with ch:comatin ramne..nts but i8 of 10oser a r­
rDngement and has m0re fibrous tissue remnants than a tube r cular ere&. 
No gh~t eel l e fl.re seen in this section . 

98. Gu1mnu of Liver. -----V.G . ---- - Low . 
.!' .. r:irzrked. dense fibrous ca.psu.le aeps.rates the gumma from t .he liver 

tissue . G1.un;:n~ shows ~ranular yeillov: st.aineC. materie.l with s-ome fibrous 
rem.n.&r.ts. Consid.erGble zo2.rn of sr:iall lymphos inside the c·apsule next t:i:e 
guriimatous mElteri~.l . Liver shows fibrosis, e'specia.11~' periporially. 

99 . Syphili tic Eepat ic Ci rrhoeis. ----- - V.G. ------Low. 
Ii!;rked fatty iilf'il tra.tion. ~xcess of fibrou.s tir.r:.uc in tt.e )erilob ­

ula.r c;.ree.s and especially about the bile ducts. Thi-a ml?.~~ extend into the 
lobule. 

100. Actinom~-cotic Gra.nulb.tion Ti ssue . - -- --:: . :r:. --- --
Thi s gra.null:i.tion tissue does not differ frm:i tha.t pr eviously stud­

i ed . I n s ome sections t he arec:;.s of the ray fungus mt:J.y show . 
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TU!WR COURSE~ SOPHOHORE PATHOLOGY , 1906-1907. 

1. Fibro-myorna Uteri.-··--------- --E. :E . ------llie;,11. 
TJ.Je section sho1.vs botr.. fH,rous tis~ue P.:r;.c s~ooth muscle cells, 

the latter lyi::..g i:?.1 grmxps or reasses and surrounded by be.nc.s of the 
fibrous tissue. The vessels are few t the wal l s e.re not _properl~l form­
ed in that they la.ck the proper amount of muscle in them .. 

2. Intracanalicular Fibroma of Breast.- --V.C .-----Low. 
I1a.sses if fibrous tissue pushing into channels lined wi t~1 lov,- co ­

l umnar or cuboidal epithelia.. ~issue poorly supplied witc blood ves­
sels. I.'Iasses in canals either connected v'ii t!.i. the wall or free in tne 
cavity, some conta1n ducts, others capillaries. Tendency to mucoid 
deeeneration in places. 

3 . Intracana.licular Fi broma of Breast. -- -- - II. E. -- -- - ~~ow . 
Liffers from .the precedins only in that the masses of fibrous tis ­

sue are _packed tighter in the canals. 

4 . r-~yo-fibroma. Uteri.·-·-- - - - - - - - -- -.,' - - V. 8 . -· - - -::~ow. 
Fibrous tissue is adult with long spindle nuclei, and may be a 

bit swollen and edematous.:~scle cells a few and show kar yolysis 
anc edema. of nuclei. :Ia.y be some lone. tubular glands lined with tall 
columnar epi theli urn ( rem:ne.nts of uterine g lands . Vessel 'Nalls are 
thick with fibrous tissue. 

5. !~o-fibroma Yteri. -- -------v.r.---------iii~h. 
Bands of fibr0~s tisEue. Some muscle cells but fewer. Vessels in 

eood number but walls abnormally developed. Lrens of mucoid degener­
at :ton in which the fibers shov-v trf.;.nsverse and longi tudina.l spli ttine.,, 
ar.d manJr nuclei a.re nF.·lred. Hwn.:irous _pseudoplv.sma cells e.lon€°> t~:.e 

l~:mph che.nnels and in the deg, enera.ted pt~rts . 

6. !~xoma of Nose.---------H.~. ---- --- --5igh. 
~!uch infil tra.tion with leucoc;ytes, bothl;yill:phocytes and })Olynuclear 

Kany blood vessels with distinct but poorly formed walls and Jromi­
Lent endothelia. The chief element is the mucoid connective ti~sue 
in which a.re many typical stells.te cells with the mucoic1 intercellu­
la.r substanqe. 

7. Cavernous Jillgioma of ~iver. ----- ----E.~ .---------~ow . 

One edge sho-:.'.'s li v-ar ti£sue. Next to this part are mru:y le.r 3e 
bloon spsces filled wit:: rbc ar.~ some leucocytes. ~heoe spaces are 
lined with endothelia, some of y-,·hicha are swollen, and their w:1l_o 
are fibrous. ~he blood in the spaces is much distorted in shapa and 
the spaces vc;.ry- much in size. 

8. "Ad.enoid" of Tonsil.--------- --V.t? .--- - ---T~ow. 
Lymphoid tissue with illany germinal areas . =ibrous stroma in oc­

casional thick bands which sho~ differences in staining power. Ves ­
sels few and small, capillary hemorrhat.es in deeper parts, b'.lt not 
an important feature. Covered viith stratified squamous epit:helium 
with some cry:;.Jts. Chief element is the h~r:perplasia of lymph ti 3sue. 

9. Adeno - fibroma of Breast .- --- ---E.7.----- --~ow. 

Basis of section is adult fibrous. tissue, in places 'degener -itin~, 
i.e. stai:n :poorly --s.nd fio"ri].lae not ma.de out. Cle.nd tubules of com­
.found re.cemose type lined with low cuboide.l epithelis., proliferating 
and de$quamating 1 at times filling the tubules. Gland walls imcom­
plet$? Blq.id vesi::els few, walls thick , endothelia swollen. Some fat 
cei1s. Chief elements are fibrous tissue and immature glands . 



10, Ac~mi:nG. t e C cnd.yl oma.. ··· - - - - ·- .. - ... V, G 0 ·- •• ·- ·- ·-··-Lew. 
r;Ia.sses c.:: a:;_):i. '.;he~.ia~ all squamous, a..rre.ngeo. in many layers abou-',,; 

slenc.er :fi'h:i.·01J::3 bands, "Bpi theltB. along siir 1)m~ well defined, show prick 
les? nucloi divia.ing, f:rs.gllientod. er edematouE .. IJ:•hat t:>~t great er dis t ance 

shovis tendeney to fuse into a mass wi tnout prickles, nucl ei ka:ryol ytic . 

Strem,;. 1"'·ell Buppl:i.e~. wit}1 large capilla.rics e1~C. veins, consists of fi ­

·oroblasts a.ne. some lymphocytes, Chief element is the flat epi thelia on 
"'bra~2c}~j.ng staJ.iw of fi orous tissue. 

llo ?spil1~ry Ai8nollia of Cervix Uteri .- --~osir. & xolychro~e Blue- --Eigh. 
Glcnc. J::.~.mj_J.:e. lined •Ni th tal l colu.rnnfar epitheJ.ia. Cel l s loose fro:fll 

the v,:s.J.ls in g:roups or rings. J:.~uclei ff.·;ollen Zii th chromati11 in 5.oJcs. 

Excess of ~1UC').S in lu.n1ina. Stroma oI' fibroblasts loosely packed e.:nd i11-

fil trs.tec wi"t:h :-::-ound cell s in pl e.ces. This strom.a shO'.'li:~ a tende::.10y to 
bulge into the ;::;,lane. lurn].na. Hercorrhs.;e anct clot on the edges but not 
in the l.U!Ili:na. A fe':J vessels but 8.re norme.l in structure. 

1 0 ..., . Gra.nulatio:!l Tissue. ----·--·-- - V .G. - ----- - High. 
Very si~ilar to that given in former course. 

12. ~oirr.. d. Cell Sa:ccor:J.a.-------- -·V.G. --- -- - -Low . 
This a1)proach0s the large ro~md cel l ty:pe , Cells a.bout 2 or 3 

tirnes the size of poly11uclear leucocytes. The~.r s:h.07._; pleomorphis:m, :. . e . 

var~··i!.13 Br~apcs a:nd si z0s. Some nuclei fill tne cell, otl:ers ha.va a wide 
cytorlasm. 'l'J1e nuclei shor:: h~r...::erchroms.tosm.s, many are vesicular and 
fragmented. due to in±'larnmc.tio:n . Cytoplasm. in many p2.aces :fused e.:nd in ­
a.istj_:nc'"G. ll'i'b!' illary intercallular substance, i::.regule.r, wj_thout cells 
a.lent it 1 a.ncl scant i:n proport i or. to t he number of cells. Vessels s.1~e 

in:par:fect channels, if they do have walls they a.re sarcomatous. ~Ia.ch 

hemcrrhag& and many pus cells. 

14. Small 3ound Cell Sarcoma. --------H.I'.. ----·--Hie;h. 
~issue com~oscd of round cells . Nuclei densely stained or vesicu­

l er. Oytopla.S!:l lacking v.bout many nuclei . I ntercsl l ular substance is 

grerular, scant, stains badly. Areas of degeneration i~ cells . Remai ns 
of :-previous Yessels, c.l:iefly arterial, with walls invaded ·o:v· t he tumor 
cells . Tu.::-nor ' s own vessels are ~.typical. mmy hew.or1~hages. 

15. Giant Cell Si:rcoma of Tibia.---- ---V.0.------Low. 
1issue wholl:>r. &typical a.na contains spindle, round and g,iant cells . 

Spindle cells ~ot prolonsed into fiber£, nuclei hyperchromatic ; least 
nume:rous element. :2ound cells mostly 11lart,e " , have a narrov. rirz; of cy­
topl&SQ, oft€n imcomplete, nuclei dense ; numerous . Giant calls i~ a l l 
stBges, of rn~reloid type , i r :re§:ule.r in outline, nuclei den se end may be 
100 or more to tho cell. !ntercellu~&r sabstunce in places 5r~nular , lr 
others fibrilla.r . Vessels m~;;/ bt merely channel s or with a few fibrilla 
e.'bout them out :most of them are lined with endothelia. 

lG. :pulis.------ ---------V.G.---------1ow. , 
'J:t:e part of free surface covered oy stratif'i6d S(.:;_uamous epi thelia. 

:his is vers little :modified, altho it shows an eJ-:cess of prickle cells 

and the inter:papillary processes are shu.rp pointed e.:r:.a. brancaine; . The 
rest of free surface is covered. v-;i th a dark staining fibrin beneath 
\?<hic'h are ru&.ny polys, many new capillaries and. &ranulation tissue. As 
one goes deeper, the polys get fewer and the 6ranulation tissue is bein 
replaced by spindle cells with a fair number of ~iant cells . The spin­
dle cells have lar~e hyperchromatic nuclei and while some of them run 
out into fi b1·iJ.lv.t:l. most do not . Giant cells e..re r.ayelmid with many nu­
clei and often seem to 'be shrunken & lie in open spaces. Intercellula.r 

substa.nce mostly fibrillar but some granular. Some vessel s with thick 
walls, some only spaces. Some adult f i brous tissue thro sect i on . 
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17. Spindle Cell s a.r coma.------------V. C-' .--------J: i tJi. 

Tissue composed of t wo main types of cells , s pindle cells s.nd 
those less typical. The spindles are ~aoked closely , so the tissue is 
too richly cellular. Nuclei are long ovale, in me.ny t h e chromatin is 
g rf:.l.Lulr.r . The cells a.o not run out into fi brille.e. The leas t ypicnl 
cells a.ppr oB.oh th.:i ronnd tyr:e. "t.'eesels ~.1·e cae.nty and wi thcu~ p r 0i:·er 
structure . Degenerpted clots in s ome. Fi br i lls e de~se in pluccs , but 
not conneoted with t!:.e_ cells, s canty in proportion t o cells . 

18. !:.Iyxo-ohondro-fi'bro-sarcoma, (Epulie }-----V. C. -- -- --:!°Jow. 
5'ree surface c overed with grB.nula tio:n. t issue f:..na. u.t one s i de &. lit­

tle s .~mJ.~nous epithe lium. The snr comr. P•·l:rt shov~s s:pi ndle cells wi th 
lart,e hyper ch:romt:.'tic nucle i with comparat i v ol y litt l e c~1tople.sm , the 
cells not formin~ fibrilla.e. Some g r am1l ar intercellulf...r su.b~t&.nce t;.no. 
the blood ohennel!:? a.r s lined with hyper:pl 5.st ic ena.otheli t=~ . Some f airly 
good r ed s tB.ined f i brous tisau e. f: o:zne f i bro- c::::.rtilage in t J.1s C.e:pt h . 
Al so s ome mucoid co112:e ct i ve tissu.e espec ie.lly· di;;e :p dow::..1 on t .h.f;; edge 
and t h is shovm s. f ev; s tellate c ell s . I-he en"t; i r e tissue h<}S t oo r.aa:ey 
blood v eesels ar.d cons i dGr &.ble hemorrhP~e . 

19. La r [s e Round Cell S~rcome . - -- - -- -E . T' . -- ----High . 
Ti 8sue r i chly c -sllulsr , ·;;i th G minimu.·:~ of stroma. Ti~e.ces of e c~1.p ­

au l e on one edge c-;.nd. of f~t outside t l:..is. A f ew pe:rsis·tinl5 ..,10(.)d. v&s­
sale with f airly go od wal l s , ~heL c~t acr osE t heir endothelis s~ow hyf ­
e?plestic. Bul k of tu.r.11or o'!!. roun d. cells, mH.ny very lare:.; e, t i.1eir nuclei 
m&y b e s i nf>le or l ob.ad or nri.4ltipl e , t he l atter :na.king a smal l giant 
cell. i\1nong tl·~ese lar~e cells a.re s ome small round and s ome spindl e 
cells . A f ew l~T•r1~hoc-yt as thro t he tisoue . 

20. Small Spindle Cell Sf::.roomf.1..--------V . C. .------ '.~ow. 
Tiss ue i s ver y rich in c0ll~ which e.re mos t ly s; indl es. The nuclei 

nr e blm:rt; , hyperohr·)m~tio, v.·i t h L.:.re,e chroma.tin e rarmles. !:1s.ny cells 
rm:; in par s.llel b a.ncls . Some ~.reas of round cells which s.r e pr:.Jtatl~· 
the spindles cut ~cross. Bot many blood vessels but those present ure 
merely endothelie.l ohar....ne ls. 

21. ~:~.:o-se.rcoma. - - --------- - ---E" . ~ .------ --Eigh. 
Thre t: el ement?. preael'.!t, f i'brous tissue , ro\l.nd culls, an.a muco i d 

ms.ter is..l. The stroma contains stell~:te a.na tris.ngul&r oells and al­
t ered fi-oroblasts with c.elioG.te pro·oesE;e~. Also a. few veseels. Stroma 
in ir::::-eeulur a..lveoli. Cells chiefly de&enarated and lie along the 
wt:.lls e.f t 1.e alveoli. In sori~s ~ nucleus mE.y still ·oe fm.lnd, others a.r e 
foroles s and f~s ed intb irr~gular pink bodies. Th6 mucoid m~t~riai 
fill a t he bG.l&.noe of the a.l veoli and stroma SJlf;. ces, in t he f'ormer it 
h~ s apparently liqti.efied a r;d been remove a. in e;reat pert. 

2L l.f;:; l unotic Spindl e Cell S&rco~e . -------Ii .E. ---- -Ei gh. 
rr·umor tiseue oonsista of' s pind.le cells, ms n7 ves sels , v ~ry little 

et roma . ~aree per cent of a~rk brown amorphous pi~ment, a litt le ir. 
t he cytople.a.m ot t h e cells s.s lie)rt yell·:>wi sh b1·own grc.nule a . The most 
of it is extrsaella lar in maseee . ~ecrotio are~s may be seen. ~he in­
t!;rcelli."..l s.r au'b st.:.:.nce is gr ::-.nulf r or finely :fi brillnr. Some hemorri.a~s . 

~3. Chondro-sai coma .---,----- -V. G.------lii8h. 
" Tumor oon2ists of fi'brour: tiflF.1u e along the ede;e. a.ree.e :lf al t .ered 

cartilE-f e, s.nd a'typical ap·indle e.nd round aella. 'l'he cartil~1e,e c e1.la 
w6.Y h&VP- 6. aine·le or 6..o".l'ble nuoleus, lar&t.? h yr;ereilrOL'lutio, o &.pe"O.le well 
preserved. Ca.rtil i:.-&t-! ·oe semen·~ sub&t'lnce 1$ hya.lin~ in some ) laces ap­
liroachins. the i'ib1·ous t y fe. The more s&raomatous pert is :mu.de up cf 
s!.ort spindle oells, l&ri>e r ound cells. a.'l'l:i a few 01ant cells. and he.a 
aty.Pical blood spa.oee. ?.'ibrill&.r~· end ,~ranular intero&llul~.r eubetance. 
'o~asional small deposiis ot lim~ a~lte which et~in a violet or blue. 
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24. r.srge Round Cell sarcoma of Ovary. -- - - -E.:S. - - - - - -:!iigh. 

Large masses of deeply stained round cells. Divided by tr.s.beculae·. 
Cells of large round cell type, with hyperchromatic nuclei, cyuoplasm 
rela.ti vely scanty. .Among these are leucocy·tee in small number 3, lymphos 
large hyalines, po lye:. Interoellnlf-l.r ~nbRts.nce granular, a.mer -?hou~. Tra­
becule.e s!J.OW much def)eneration, resembling coag.ulation necrosis. A few 
fibroblasts, especially about the vessels. Some trabeculae made of clot 
with much fragmentation of nuclei present. V&.scular supply very poor, · 
walls degenerated. and ver~· imperfect. 

25. Fibro-lipome.--------Orcein & Polychrome Blue.------Low. 
Sp:t.eroid tumor covered b ~y· skin surface exceJ?t at the point of a.tta.ch 

ment. Iach section represents half the tumor. Central portion is fat 
tissue with early mucoid change. Fibrous bands scattered thro this and 
denser just u11der the skin. Papillae of sltin irregular in size snd dis­
tribution. Vascular supply best in the a.&neer pe,rt. The cells present 
are on t~e edge normal epithelium, but not all t~e layers of trQe skin 
found; under the epithelium, fibroblasts, rbc, lymphos, polys, pseudo­
:plasmas, some plasmas, lurge monos, and connective tissue e:pithelioids; 
in the middle part fat cells, stellate, and some of the others. 

26. Fibro-myxo-chondro-sarco-carcinome.------V.C.------Low. 
This is usually lo:own c.e a mixod tumor of the ps.rotid. The bulk of 

' the section is dense fibrous tissue and mucoid connective tissue. In one 
corner are a number of conn8ct1ve tissue cells with an intercellular 
subata.nce of a. delice.te fibrillar nature. The nuclei are large oval or 
elone,ated and the oells ere rounded. or s~;indle. Blood spaces are seen. 
In another portion may be seen ~ro'tlngs or cords of epithelia with dis­
tinct nucleus and nucleolus, with no intercellul&r substance nor e.ny 
definite relation to a basement membrane. 8ome cartilage cells are seen. 

27. Fle.t Cell Carcinoma below ~{nee. -----H. "E. ------!,ow. 
One portion of edge show~: some fairly normal surfa.ce epithelium. 

Deep down in the tissue lying· in lym:i;)h spaces may be seen masses of flat 
epi thelia with la.r~e hyperchroms.tic nnclGi many of which show irreb1.::.lsr 
mitotic figures. These cells ar6 closely applied to each other v.ithout 
any interoellular su'bstance. The part next the surrounding fibrous stro­
ms. h&.ve somewhat a columnar she.pe. In the central parts of many of these 
cell masses the cells s.re bree.king do'i'm to forrJ "pearly bodiesn or 
whorls. These E .. re red ste.ined concentric rine:,ed masses. In some of the 
l;rmph sps.ces the endothelial linins is still preserved .. 

28. Flat Cell Carcinoma of ?enis.-------V.G.--------i:: ibh. 
The ele~ents present are skiu, subcutis, ouscle , good vessels; tumor 

with flat epithelia derived from the r~ti pe5s. Colamns of flat cells 
invading the deeper parts thro the lymph s)acas, thiz forms lobules or 

, alveoli, or cell nests, which a:ce the tumor in a stroms. composed of nor­
rr:al elements. 'I'he cells of the tumor a.re. le.rge with la.re;e vesiouls.r nu­
clei, with irregular chromatin m&s s es, no prickles on edge, wide rim of 
cytoplasm, cells often polyh:adra.l from pressure. no intercellulE.:.r substa.nce 

29. Fl~t Cell Carcinoma of . Skin.-------E.~.-------~ow. 
So~e surface epithelia still good s.nd with a normal rel~ tion to a 

basewe~t membrane. Other mas~es and ero~2e of etypical flat epithelia have ­
invs.dec the lymph s 1:aces. :lot ouch tendency to form whorls. 

3o. FlEt Cell Carcinom~. of Cervix 'Uterm.-------:1.r:.------~.cw. 
Irree,ule.r columns of atypical flat cells invs,ding the l~rmph s~aces. 

The cells a.long tr.e ws.lls Are perpendiculo.r to stroma. and darker than te 
the otl:ers. rrany dense whorls in the more slowly 5rowin" part. Strom.a is 
of a di:;nse fibrous tissue. IIez;:iorrhages frorr. the vessels of atrome.. 
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31 a. Fle.t Cell carcinoma. o:f.' Clitoris. ------V. c. ------!,ow. 

l1id.ny- brc:..nching !!lfaSS8S Of flat e.pi thelia, invading the lymph SI1aces. 
Some tend.en.c;y to form whorls< Fibrous stroma. in places d.ensel~· infil tra­
ted. with leucos ~ chiefl;r sms.11 l:,:;r:i.1Jl10s, to give it an appear!;;.nC3 o.lmost 
li"b·~ P lyr!ly.>h :node. Strama of adult fibrous tissue with good. blood ves­
sels. !iarge nerve trunks some o .E' -.,;hi ch nre fi brosed. 

31 b. Flat Cell Carcinoma in I112uinal l!ode .----V.G.---~iot drawn. 
This is & metas~~sis from~the preceedin$ . It differs from it only 

in thbt it is in a node. 

32. Ps._pilla.ry Flat Cell Ca.rci:ior:la of P.ar.----V.G.-----"'.'".ow. 
Stroma consists of s tree of slender fibrous bramches, well supplied 

with vessels which have hyperplastic endothe1ia. !.'Ia.ny infiltrating lym­
phos. The paremch~ma is msda of flat atypical epithelia, with n~ prick­
les, cyto~lesm fused in places, too many nuclei in places. The superfi­
cial epi tbelis is keratinized, r.auch infolded, maJring a kind of whorl 
bj desquauation ~il1en confined. The next l~yer in places has fine pigment 
granules. Deep&r l ayers mo:re atypical :;;.nd snow 9. tendency to invs.de the 
strom~. Eote the lerge dense nucleoli. 

33. Ca.rcii:oraa. in Ileum.. V,; ,· ----- - - ':,o~.v. 
This is a met&stssis from a cercinom~ of the pancreas. 

'.!:·he tumor proper consists of colur:ms of epi tbelia with large nuclei and 
compsratively little cytopl~sm, following the lymph spaces and 3imula­
ting ~ancreatic tubules. It is chiefly in the sub~ucosa but a li~tle is 
in tLe muncula.r coat and others are breaki!1g the . muscularis :mucosa . to in­
vade the Ducos~. Some degeneration of these cells. Coad fibrous stroma . 
.. ~·&.ir vasculr·r su_p:pl~·. l.iucos[ .. much infil trc.ted with l;-,.-inphos, epi thelia. 
shov; mucoid change or des\.,;.uama.tion. 

34 .. Ldeno-carcinoma or .u .. a.e.11om1:1 j:Ja,lignum of Rect1un. ---R.Y. ----:Ugh. 
The fibrous and muscular tissue s.re invaded by carcinoma as tu·bules, 

the ~'oungest solid 9 the older o:r;.es showing e.n irregular lumen. '2he chief 
points are gland lm;:iina deep in the t~ssue where their presence is abnor ­
mal; epitheli8. resemble tall colur::inar E..nd are not very a.napls.stic; sev­
erallayers of e:µithelia on some tubules; their nuclei are very hyper­
chromatic; tI'-ey are polymorphous; a r e teoporary, des~uamating rapidly 
a.nd breakin~ d.ov1·h into formless granul£~r material with :free nuclei. 

35. 1'.Iyxo-carcinoma of Rectum. -- - -- - - ·· E . 3. - -- - -- - High . 
IJ:here. is e fibrous fraillework some of wl-iich has the bluish stain of 

mucin ( mucoid de~ener&tion). This incloses groups of epi thelia. ui th la.re;e 
hyperchroma.tic nuclei mostly eccantric , a distinct cytoplasm in n;any 
filled with mucin. No intercellular substance, tho some of the mucin and 
granula.r debris may look like it. The vessels have distinct wal i.~. There 
is a little definite mucoid connective tissue. Hany Sl'.:'lall l~illphos and 
polys he.ve infil tratad the tissue. Some of t::;.e pol;,-~s are eosino philes. 

36. :ncephal~id Carcinoma of Prost&te.- ------H.~ .------Eigh . 
l~o frost&.tic tissue left. Tia.ny small l;ymphos snd polys. The fibrous 

stroma is very scant , the epithelial m~sses are broad ani lonb~ The in­
d.i vid.us.l cells 1;:,re large, have much cytopl&.sm, hyi:.:erchromatic nuclei, 
m~ny of which show irragular mitoses. Two or more nuclei may be in a sin­
gle cell. No interc ellular substs.nce . The vesi::els run in the fibrous 
stroma and havs immature walls. 

37. Carcinome. of Tonsil.-------V.G.------:Sow. 
~[uch fibrous tissue on one side? No lymphoid tissue l eft . Tne strooa 

of the tumor ~roper of adult fibro~s tissue. Parenchyma of epit~elia in 
groups or masses, hc:.ve 1:-i.rg,e nuclei, hyperchromatic with distinct nucle­
oli, comparatively little cytoplasm. :no intercellul8.r substance between 
t11e cells and the cells not closely applied to the limiting fibrous tissue. 
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38. Carcinoma o.f. Pancres.s. ------------1!.E. --------tow. 

Tumor parenchyma me,de up of long colunms of closely packed api the­
lia. Considerable cytoplasm, large hyperchromatic nuclei, irresular mi­
toses, cells loose from the fibrouz tissue. Fibrous stroma in distinct 
bands wit1 some mucoid de~eneration. 

39. Papillary Ojrstic Aclano-ca.rcinoma of Ovary.-----V.C.------Low. 
Dense fibrous stroma and capsule with many ves2els with hemorrhatG 

from some. Trabeculae of the stroma grow ~s branching papillae into the 
cavities . Lumina of various sizes, lined with low columnar epittelia with 
dense nuclei a va,ryint amount of cytoplasm, one or more layers. These 
epi theli.s. mul til:l~l locally and later the fibrous tissue grows into then, 
Hany lm.'1i~a have s.:morphous degenere.ted ms.teria.l. Ho basement nembra.ne. 
Invasion of stroma, while it tskes places at some p0ints, is not merked. 

40. Carcinoma of Breast.-------E.S.------~o~. 
Gland acini of various sizes and shapes, some lined by a Dingle lay­

er of columnar epi thelia, others entirely filled by the rs.pidl;f r.aul ti­
plying cells. Thro out the fibrous ~troma little masses of epithelia &re 
seen. In many tubules, grru1ult:r ms.terh.i.l represents a.n at tempt s.t secre ­
tion. S:he fibrous stroma. is infiltrated '<"ri th small lymphos in .Pls.ces. ~hs 
blood vessels have good Wti.lls. Some fat cells in pls.ces. 

41. Fibre-carcinoma of Breast.-------V.C.-------Eigh. 
'ihis is of the type cf~lled "scirrhus · cancern. The tumor i s :naa.e up 

of dense degeberated fibrous tissue with very narrow spaces in it. TLere 
are a few vessels with thick wi~.lls. A dense infiltration of ro1.m6 cells 
in places. Ero portion of stror.aa: to calls is excessive. The epi t nelia. lie 
in small groups in the spaces, in some are degenerated by pressure. Nu­
clei are dense, cytopla.~;m em.all. 

42. Carcinoma of Breast.-------E .~.-------Low. 
R~ther large broad bsnds of fibrous tissue run thro the section und 

from these other smaller bands extend out between mas&es of epithelia. 
These latter vary much in size, the cellz are le.rge, he.ve large h;yper­
ohromatic nuclei which often show many forms of irreg~lar mitoses. The 
epithelia ere closeli applied to each other but not to the limiting 1i­
brous strome. There is no intercellular substance. Blood vessels in fair 
number but with good walls. 

43 a. !.Iedulls.r;y~ Carcinoma. of Breast.------H .. F.------Low. 
The fibrous stroma. is relr:i.ti -..rely ver'i}· scanty, present ma.11y fibro­

blasts, h~s distinct vessels. The pe.remchymn consists of braid zones of 
la.rge rour..d or polyhedral cells, with hyperchrometic zn1clei, B.t ti.mes 
vesicular, may show irreg,ular mitoses. No intercellular substance. riany 
areas of red stained. homogeneous material with many polif?"S. The fi 1Jrou.s 
stroma also contains many polys. 

43 b. Carcinoma of' Axillary x1ode. ----E . F.. -----Hi&h . 
Compo"nent parenchyr.aa cells a.re similer to t hose in the prec3din~ · 

from -vvhich t h is has come by mets.stasis. The tumor cells he."!e reJ.15.QeO. 
almost all of the lymphoid elementsa.l tho tn.e capsule of the node r ema.ins. 

' ' 
44. Early End&thelioma of Inguinal Nod~.----V. G .-----High. 

Three chief elements; lymphocytes in ma.sses, normal ; leucoc;/t es and 
rbo, inflammatory; large endothelia., the tumoit. These endothelia occup~r 
and fill the lymph ohannels, and are often disposed in bands about the 
germinal areas. They have la.rge vesicular nuolei with dot~ of chrome~in, 
much cytoplasm, closely attached to wall. llo increase of stro~e. 
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45. Fibro-endotheliomb of Breast.- ------V.C.-------lligh. 

(rei::.t deal of fibrous stromc: some o •. which hf..s und.er0 one lIIUC.:.>id d.,,­

£eneration with the presence of stelletc cells. This strom~ incloses 

ms.s<::6S of cells with de~:ply stEi.ined nuclei, some elon5ated, some round., 

and all the mE:.sses s'how s.n intim&te r el e tion to t:~e fi'!Jrouz stroma, mr::J:y 

being joined to it by little cytoplesmic proces f.:- es wh ich r 1.in Otlt 1::.nd lose 

tnemselves in t~5 sur~oundin5 tis~ue . There i£ no definite intercell~lar 

substance ;:,nd the v~1 sculi.,.r supply is sc :::.nt. 

1) . ~:. T '~· ~ ~·t.':.. . . ' r · • "' 

46 .... eri thelionw. - - - -- - - - - -· .. - - -V. ( . - -- -- -- ·- ·-£_1&!~ . .,·..,,. 

3ulk of section is ~~&0nercted fibro~s tis~ue ~nd some blood clot, 

with re~eins of blood v~s~els. There are some masses of l&r~e irre6ular 

shaped eel ls wi t:r .. l r-rt:;e hyperchror..1t:•tic nuclei, sol!le ~hO\', ine ir .r0e_ ul&r mi­

toses. J. little te;nd~ncy to form ':: scr.nt intereellul r r Z'.lbsttlncc. So.c.:is of 

th&se mE ssas cr;n b.:; sean suri·o-..mdine tr.e vesf:~ ls E· n~. te>.kine, tl1eir orie;.in 

f1~orn tht: peri theli un1. T:he c;-jtoplasruic proceE;r:.:;es joining some of tLe cells 

~o the ~ur1oundins tis:ue can ba distinctly ~£d~ out. 

47. Ey:pernephroma. -- -------- -- -~· . :'.'. --------~,ov·; . 

The chs.recteristic cell is le.rge 't',i th r-mch c~1t o:rilPsr.a r,,nd ~ 3;;.;all n~::.­

cleus in its canter. ~hese cellE £re joi~ed airectly to e&ch ot~er ~ i~h­

out en intercsllul~r eubst~nce. Some blood RpeceB are seen . 

48. Cyft of Brof;.d. T,i£:>f..r.a1Snt.---------VJ. --------T.ow. 

~-<::·.1t,e ro-.ina. o;..-:·n S.;: f.Ce lined. \',i th lov. clou~m:r or cuboido.l ~;;.1 i·~ f:E=;l i~lr:i . 

This lies in & 100sa s reola r connective tisrue. It h&s arisen from so~E 

fet&l rem~ins in the bro&d lit Ement . 

49. Polycystic Ov&ry.------------v. ~ .----- -- -Tow . 

The section sho· .... ;s illb.n~~ Cj'sts of v&rio-:..1.s ~ir-:es t:.11 lined wi·~b. c.lotuun&.r 

epi tlleliu.m. ':her·~e cells ht;ve F- nifltinct s~:w.11 den8e nucleus near tl;.e bF;E!e ­

m.ent n embr,~;ns. ~~<-.:r: ~: ~. re t,o.blet celL:::. . 'I.he stro::i~. ::::~-..OM) rJt:ny fibroblasts. 

m~e conte .... t(:'. 01~ -·:.,,.... c-~ .; · (:I C"'V''~· A r"\· ,. .. ~.,, .. 1.,t~ ,..i a· ··c::: ··~.,o· · t ... -i· ,..a~ c ·1.,~ C-""\Y .. it:.•. i ~r · i co ~ 

~ ...... ' - ~• o :_.;_v .; .--: v.., ., ... <..:: , -.. t, .:,, ,-:;~ - ..; < "' I.·. • f.: ,_;, · .. i...0 ••.• 1<.'l v v 1;0 .L .~ , >·· •• d.ii-v <J •~ ~ , 

t, r &.nula.r and fibrill;;:.r s-J.of:;t&ncc, t:ind in ~:.. f s';, , Bowe homobcneou~ I!lto.t Er ia.l 

l1~e colloid m6terial. 

50. T.sre.toma of OYc;.r:..r .----------V. ::-. --------:iJt cir<';:.\1n . 

Tis> "".A.C does not st~in •;,i:;ll. Tissues .;?resent ~rz: f i brous, D .lc.c1~l sr , 

e_pi theli E.: i n t;,J:'Jups , ra:pr6sentint; e,1 1:. r!r. t:, clot &..nd l eucocyt es . Iha ~.r n:.i~t:, <:. 

ment i s ~holly £t~pic f l. 
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