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fo.ct that c0r:;pl~to r co\·c: fo::.::.c\•,::; :..:.: .·c .. ::>'Jo.l." 

"cl,ronic sploni :i.:rnT.:a" ::nd "Bernt i ' ~ disco..,.)" . 

Accor ing to Roll.:i ... ton, c .. :::-or..:_c ::.plon:c ·.n .1:.'l t:'re::;.:mts t'1r> fo lo:; · 

character:. tier-: II (1) Chron c srl 0!"0'1'.:G[;"'l~· w .. :cr. "" ... )'' .. ..,.., Currela.tod w: tl. 
..... .. ., (" J'Df. n.t.i.c glnnJ' 

Chron:c ne.n: ( ~ t:, low color :n.in 1 • ( ', Tl ~L:::.nce of eu~o ytosis nd 

usuall tho 1 re:::ence of a l u\otJonia. 

hemorrh:i.;cs fro ... ":;n" to ... . . .. ~me c.nu ") i."'r::il-:m.; d co:.:rse w'thout 8.ny tendency to 

spont'lneous cure , thouei. spleno tom.; :::: ZJ' lly c· ... ~·a.t: \'C." 

In thi::: ca:ne art:cle, . ..., : ie ro-

lat:..on to be betwe'Jr.. c.nt: ' ::; rJ.isease :i.nd splon:c anv:ni'l. R.ollost n ::;·JS, "'I'Le 

T.e tor'D "s~lenic ~ne'Dia" wo.::: ~:.:::-st ar.l'cd lo 'l ~:::-oup o: llSCS 

by cr·es:nger :n le6 Tho .ir:::t Amer:can writer to c~ 1 attent:.n to t:e 

d:sca.se was H.C ... ood, who, n 3n1, :mbl:sJ.c 

louk ia. and p::;eudole~kem a, des rib:n~ two :arms of the latte:::- condit:on . 

. e says, "I no\'l do::; ire to shov: that thero ........ ::;till a. "':L:rd form o~ p::;eudoleu-

keml.a - a ::;plenic var:.ety. Under tLo num of tumors of "the ::;pleon, splenl. 
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ccchex:'l, etc., from ~ime far b'lck, mcJ:cal records furnish accounts of n:::e::: 

w.ich I bol:evo represent this a~fert:cn .tt It was not unt:l 132Z, owever, 

t1 at n s~'steme.tic stud:; o:: t .e d.'..se·._e W'l::; undorta.kcn d·rn larcely -to the 

efforts of Bant:. 

Accord.:.ng to Hollin::; in tho "Pro.ctlt.:.oner" , Bant: doscr .. :rns t .. ree 

::;tcgos of the disenso named :or . im. Fir-t, :s the pronacitic stage in wh:ch .I 
srleni enlargement is :1resent wit .. o:.-- w:"':.ho•.rt annr:r'...a. Scco'1d , · ... -':.he trans:tl n­

a.l stage of \'.1h.:.c 1 -':.},e most promin ~'1'.. symptom i.., i1rrhP:i.; anc:n:'l 11n bloc 

ch"n.-;e::: are foun , tn'3 E•:er i· somewhat enla rged and ~'l'Jnl:ce r.is.~· be rreser.t. 

consider tl.e 1-at .• o::. g~· o: thP icee.s•J as r ve lPd 1:.J~· t:.o ct ·d~· of -tho S;'le n 

and thrn to take up thJ clin:c1l character:st.:.c::: .s ~rPsentel in '1 ccref~l re-

view of "'., .. o clinic l •e or:::: of+ Ji ca:::e_. o .• uc o.a.4 of t'lo .;roa. con ... 1- · o. 

t ' "l.t ;n .. he ::.t;)r-at ro 

be cons ' dere1.;. as « ":Lolo. 

ci.rrho=:;:.=::. 

n thi::: of t!,e c'lses ,,, · .. - 1 f:rs+ 

Th:.s r eport :s the result o: e. st..idj· 0f tL<> pat:.olog.:.c fi.nd' r,0 s 

and c in.:.co.l :::-ocords of sixty-n .... ne p:.it " cn"us wi.7.h S')len:.c '1.ne::i:.a, on •:.·h~m 

splenectomy wo.s en"' nt tho .!'l ~rc C :.nic fr0m ~:ov)1:1:.,er 11, 9~" tc Septomb'3r 1, 

9"'0 . 

THE MICRO.'.Jr'u~IC PA.:. 0 OGY 

Vo.riat "on :n thR normal spleen. 

Before tho pathology of un• organ c~n b13 orrc~tly investig~tod, 

it is essential that tho pathologist have a clear onception of the normal. 

Th i s · s especially true in the case of the spleen for the gros~ nnd m:.cro-

:::copic picture may vary wld~ly under normal cond:.tions. Thes~ normal changes 
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me.y be perm'.lnen+ , "s in variat·:.on ... v·i t a.;<>, or they may be tempor'lr", ., .... "ft ~ 

a severe homcrrh"go or sepsi3. Tho '."ntholo~is+ ~ust be ~am:l:.nr ritl those 

vari tions bofore he can detorm:.ne acc'..lra"':.o J tl.r) ci.'1.ne;es thnt La •e boen 

brou~.t abcut by dise~sc. 

Before the ~t d of the ~Rt~o o~; o~ s":en:~ ane~:. 0 ~as under-

t'lken, t!oreforiJ, an offort ~cc m~ n to 1 c~rn o some of tho "ar:ations that 

could be a:cr:.bec to norxal :.nfl•<>ncos. Tl.is W'l3 ~c o~pl:s~ed by obtain:ng 

cplenic tis~uo at necro;c:t :.n C'lS"S in '.':h:c.: de"\t •. '1' occurred rat or s·JJ en-

J and from S"rr:e non-:::?rtic proooss sue~. n::- ir.,i:.r:, r ~r'.l~n tumor and in wr.:.ct 

the nccro;"SY W'ls rlonc with'n th::-oc h-:: 1 •• s of dc::rt!" •• 

"!3y "~:;"n•1::: cndotl.olit.:.m" :.s me!l.nt a specialized form of 1Jr..dothe:ium 

and not tl.e l:.ning cells f blood c .a:mels '1.S tl,c term :s "ommonly o.:nnlo:iod. 

'l'heGe ::;poc :.n.1 ::.>c er..dot Pl.· l c-oll of "'"ho "robably ret!c:.l~r 

cells and to bo corro<"t shou d be so design'lted. 

Tho w0 d '' ;i..1.lr" :~ 'Jsed to signato tr.e e lul~r structurss . ying 

between the sinu:::0G. "Pu:!.p cords" would ;-r·)b,,.bly :.1.'/"3 been .'.1 T.0::-0 suitable 

ter:n. 

"Reticulu:n" ref Pr"" to all t ,e conno<"t i'!c t:G~ue n-:it -:1 11,ded :.n 

th~ capsule, trabe<"' l~P, or blood vo::;::;els. 

Hyo.l:..n c .-ingos in t .• 1 on.ps·1 e a!1d t::-o.be ul::'.o are n t :.•.., 1 red 

under the term "degenc,..ations" whic. i::: rose!·vcd for deccne.,..nt:.ve "hnngc~ in 

the retie• um, in tho m~lp:ghi tn co::"pus les, or "; ' thin the pu p. 

et hod of :::t ud· . 

In order to expro:::c moro nccurato y the degree of ra+r01ogi 

changes observe in tho study of the spleen, figures have been used ins e~ 

of descriptive P joctivos . Normal findin 0 s wore marked zero or s:mp y 
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"normal". The degree of inorea.se of t e v'1.r OU" pn:th01 og pro esse::; 'l.b!"lve 

norm" was design.:lted on a scale -1, ~3, +4, ~ i e the decrease was 

g~nded -1,-2, 0,-; +5 and -5 have boon ·1sed occasion<i yin gra.d nc 

very unus al a d extreme ondi+ ' ons. 

A few words con erning + e rout'ne method in tho se A t'on o~ 

tissua fa~ ~i roscop c st~ y re nPce~sary. e~ct t .ree blo ks of tissuo 

were taken from each sp eon: one contAin]n~ P. por+ion of the capsu e of the 

diaphragm~tic sur~~ce, one from nea.r the center of the organ, and one from 

near the hilus. The last block always included a port:.on of the wall of one 

of the large veins. 

Micro::;copic sections were made by the frozen-section method or 

by embedding the tissue in paraffin. The routine stain was hematoxylin and 

eosin, but oany of the specimens were also pre a.red with Domin:ci's and with 

nethyl green pyronin stains. 

A composite pi.cture of the h:stopatholog of splonio anemia s one 

of a. generalized fibrosi.s. There are, however, no ver;,. definite and well de-

fined characteristics wL ch will t' l.ti the pathcloi;ist to say with certaint 

that the slide is ono of splenic anemia. 

The wide variations in the patLolog of splo. ic anom~o. Lo.::; beon 

one of the argument:::; used in an o.ttomnt t ro·Je tha:t co.:::;es cla.s:::if' od under 

this term belonged .:..n clocely related cllni al groups and did not bear a 

sufficient cl.:..nical and patholog:.c rosemblcnce to ~~stify their bein5 con-

sidered as a dist:.nct disease entity. F om the athologic :::tandpoin~ in the 

case of the spleen this a.1·gument is unfounded, for, wh11 the pathologic 

variations are groat, the m' croscopic o.nd gros:::; stud1o. give results as 

characteristic of splen:.c anemia :::; similar studies made in the other groaps 

of splenomegaly that present an accepted cl nical syndr~me: as porniclou:::; 

anemia, hemolytic jo.undico a.nd otlerc. 
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No :::;mo.11 amount of the tro'..lble in d.i.sting.i.i.::;h.:.ng the ::;l.i.dos of 

anemia from "'..hose of the ot. Pr spler.o:nego.lies .:.s due to tl o patholog.:.c 

the ind.:.\·idu'1.l "'..:,pee of :::;plcnome;;ali . In splon.i.c 

anemia t e::;e variation::; wer~ fot:.nd to b_, q•t:."'..e 'nnrl:cd. :::"or example , the ca;-

sulo t 1ickne:::;::; var:.cd ... ro:n norma::!. to ;::!.us ~, tha ret:.culu:n and t. o ~rter:.a.l 

walls from normal to plu:::; 4, tho ~ulp !rom min.i:::; 3 to pl s 1, th ~r.oid 

tissue minu::; 3 to rl~::; 2 and the endot.eliwr. of t .. e s.i.nuso:::; minus 1 to plu::; ). 

While those Yariat:.ons are vor;; .;r·c:c.t, t ,ey ~re not at a_: surprising when 

t .o r_ctors that may .i.nf uonce the splcon are recnlleA; cs the dJration 

o.nd severity ;:,f the di::;ec.::;c , the G.e;e of tho p"lt:.cnt , ['nd tLP C.;anges tl.at may 

have been cnu:::;cd :, prev.i.ous d:coa:::;Js. Those ~roct vcriat.i.on~, wh:.le con-

fusin~, ncvcrthclc:::;s tl.at the 3plecn 

vi t-il 'Jcono:ny of thJ ind:. vi dual. 

l"\ 1 r .. ,. ~ 
--J ~ :.n the 

T .e .::wcragc t .::.cknc:::;::; o: t ,q co.p;ulc wa.s found to be p:!.us 1. Tho 

variation::; ~rem plus 3 to p:u: tLo 

found in ::;o:ne of the :::pleens. For tLe mo~t pa.:·t, ho·:1c·:er, tl:e th:.cl::nc:::s of 

"tfo oa.p~ule :.n ~n.;· givAn ::;p c:rno ... ;.,,a::: ~ ... iform. 1ls ~ rule t~".., more f~brou:; 

tho c r::::ulo the mJrc rrot:J.:.ncnt we:-o t 1c tra. ocula.o tLro;i.:;;,out t" e :- en.i.,. 

ti:::sJo. L;;"mphoc~·t:.c :.nr:.ltrc.t:on cf t .. e cap:::ul:l wa.::: !1ot seen :n my of tLe 

sect ion:::. 

fibrosi::> or to great cell;_;lo.r activ:t;. ':'h0 doc;r 0 e of !':.Lr0::::i::: o ... t .. <:? ro-

tho ve::;sel va.lls , yet many oa.::;os wcr..,, !'ocin A :.n w'h:.ch t1 o rct :culu.n V"l.S very 

cellular and the dee;rec of arterio:::c:oro::::.s mo.rko . The :i:noun':. uf l;:np1-:oid. 

tis:::ue pre::;ent usuo.11:; varied inversely to t 10 P!"O:ninonce of the reti.culum. 

T ,c o.ve:::-agc amount of reticulum :as foi...nd to be pl-...:: r. 
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Int.~ stud• of the Jegre~ of ~rterio-lc r~sis tho artery of tla 

rnc.lpighic. corpuscle WO.f" chosen. :t '"'!1::: ~ served ·t ,r..: t!.o :-:oro marked tl.e 

often found that a ~alp:.g .. .:.::i.n cor~u~c o :n.:. 0 ht .:;Lo',\' t1.o to fo11r cr.::i:::::;-:::rnct.Lo!1::: 

of the same crtory. 

arteriosclero .... is w&s not !1wco~sar:l; c.~::;ociatc~ w· •. an oxtons:•o fibrosis 

and r.o evidence ·::c::: fo.ird tc cv n :::u..;~ost tl.n'!. th::i :::..ro::::::: do\•clopcd fro .• i t.1c 

vessel ·v.'c..11. In de ..;:tont · mes '1 :n:.rke · 

c Or'~ ·_.sclc 

.n x-

unifc:r 4 J 

c • ~or~ .. sclo we..~ ca .... r 

.3 1 . o.11 . 

t e 

II 
I 
I 

! 

i 
i 
I 
I 
I 

I 

\. 
.J 

co.:::e .... of :::rlun.:.c c.ncmio. w· tr. ::.e )thPr- ty u • Jf :::plonot:1ec::i.~", t:.c rclo.tio!1 

plu::: 2, m.1 e:logcnou:: eu:orr..:.a. rL1::: ~, and ~ple .. .:.c o.tL'!l:a. ril..:c 1 ... 
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No marked a.bnor~ality could b~ 

t:,,e:t V~'C re u .. ,..l 11~" that _ co~par:~ " 

:n t.~ .... :n~. ... ' 

;;-ere ori_;c..ni.::;cd thro bi fo;.ind, .01· wc-:-c ,,tL"r t'.r )mb · . !'""'~cl"lt. 

o ... ~plc (' • ..:1 ·.··., Ll d 

bo d 0 croa.sed. 
, ...... 

ci .. :"' .... oz. 

::::ho:ed a. t-:·cl'ferativo activity ·::;o·.o .. ~r=::il 'ln. ".'C .. '3 rat :-1~., , . 

i~ s - w0re prornin~nt •nd d ' lntod, 

wod ·, TI-. 
, .. • .L • , J .. ,L_.._ ,, ... .,, o..>t..Lt.e:.n~ 

:r. 

, . .(' .... pro ......... era.,1on. in 

others the col-s v0r. ver; la.rge ·nJ, r 

free ~:thin the :.; ir"u::c::;. 

n.!_'.)tLclium of 

blood an lympL vessels." 
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or;;ans concerned .'' 

The a:no:....:. o: l~-m .ho.'..d :. · c io W"'::. faun 

:mt t:.c c.vora.;o · .. n~ 1 1 
~ . ::n doter::i:.n :rg 

(' u l 

th s ide wera "ll c n~ · Jaro1. 
.J 

wel Jof.'..ned "1'1;.;_ smo.ll, :.,:rt :.L .J ._: • i not star.~ o it .t-r ~ml.nnntlJ in t o ~lirlo no 

wore cmo.11 c.n-.: inconsp.'..c iot.s. ':' .e :n nrmodi'l .. t, ~alpigh.'..an cor~t.sr G, 

" the zone o ... e:r.;'ln~ · on" w:.ich in r.orm:il ic tiss18 .~~~ins dce~l; a"ld '::; 

prorn:nent, was roorll 

:, lenic : .•• em.:. 

nd not u 
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nec~ed with-',[, splen:.c s:.n • .:e::i. In nor:n!l.::!. -'."'l"'nic ti::-:::;'11> tho::; :::mall '"ilooi 

c. s ·.1~gle of en Jot: e L '-1 

after thol.r for ........ . l"''.1_, ::n mo.n~· .:..n::::tuncn:::; tl.c ·.mll:::: of tr n::;c vo:::;:::el::: ::::. o·::ed 0. 

doc i ed .... c.l.:..n c1iangc ::::o that tho 1 umen b<>ca:ne q .. l. to s ~'1 :. 0.'1rl :.:-rei;ul r. c('\ d 

In tr.e ::::;-loen:::: of ,..plenl anemia tho low power objoc::.·:e of the 

m::.crc::::coro :::; .owed ::::rno.11, .:..nfrequent ~nd :.n"on3T1:.cu0u::: m"lpig .. ian cor;-u::::cle::::, 

a goner l.:..:::ed fibro::ii:::: 'l.nd rracticallr no pRr · v"::::,..ul'lr lympl,ocitil" : ,..,.,, .:..ltri.t :.o 

,I Tl e :::: i.nu:::e:::: were fal.rl:t praminont. 

, ____ _ 
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Tl"' ' * o::.-mod:i.ats power ver: f:ed t'.c ::.a.rec :::"-:::e of the ::;plonic 

m:croscopi ser~ion. 

promil ent reti.c•:l'lr cJ~l::: . Cnrc ·:n::: !''Jquiro 

Tl.rse ::;mall ca pi l l-ir: -.::: , Jirc,..t i ~· r 'ltcJ. to ~.,L8 s:n1r-":.--, ·::ore ~ou1.d to ho.•18 

+ ~cir '':~lls "'lO.rkP:il::; tL.:.ckenod . 

::;r:enGme~9.l:i tho sl .:.rl" 

ca.s"'s ">f :::rleni 

'ln-4 -' e n. "'ll'"C" •-:i tJ-. ·::h.:.-:J:-. they CC.n be :::tud.:.o i. °tl:CJ -::ere ci'..·en S;'O" .:_ 'll con:::i r-

t:on. Tho ,'lvc con "on::;idere1 ~rom t ,o "t"niroi.nt ,,,f ro ti~e s•:::e and nu 

bor 'lD gonc~nl s tructure ~s co~~cr0~ to normal malr.:.ghi'ln c0r~~~rles . 

\'l • ; le -the '11Clpighi~n odie::: oi' s;-leni.c 0 nem~c. we e +- • ~1 '.i rr"mie t 

in 

"::: n the normnl or ir. o!: rcr:1:cicu::: rmer.:i". T.1ero werr "nly "'...··:o or 

thre'1 spec.:.m9n:::, however, .:.n whl.ch t!.e '.:io·md::i.::.-:o.- n-;: tLc orpu::;"le::: cJuld not 

Contrary to manr reports ~n th s 1 1~~nrt ?f :::plen:c 'lnem.:.-i, nron~ 

of deconer~t · 0~ or fibrous nodules 1ero ~ot found ~it~i ttc mnl;igh•nn corn~ 

clc ... . Th " ::; statement ir ont rely in 'lccor w.:.t~ tho idc~3 of C1 shi:1g and Mac 

Cc.llum who, n discu:;s nc splen ~ c 'lnem:'i, S'lid : " ~Jo p1·ogre~"":vc s lerot: ""'r 

coss such as Benti described i s seen in hose m~lpichian bodies nor has it b~ 
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ch rt ~ho ing the m' oro~cor · c r'lt. 0 1 ');:;i" :: · rlin...,~ n 

s e c n "'i m~ a oeeno .. 1' k'3~i , "'er ic · 0•1"" 

nomin, hemo y :c jaun ' e n s 

'=============================================================1l 
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'llB. ghian 0rpu'> e wi h n grcs. n:no'Jnt of 

fi rosi about it . The central artery is 0 11+ 01:> quely. 
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Cnse . o. 3 357. Relat've y c,.,nll ll.lll0'l1t o +'ibroc;i~, "l. sli h 

de roe of arteriosc eros sand a very sm 1 ~a1o · c~ o~ 

cor;:-i ~cle . 

-·============================================================11 
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possible to f nd any fi ous nodules whic might have reR•lted from such n 

scJeros s." 

The larger the m~lpighian oorpuso e the greater was its tondeno 

to be round or oval in shape and the nearer the center the artery seemed to be 

although it was invariabl located :n an eccentric . + . 
OSl. ul.On. This statement 

was mo.de after due cons:doration of the normal var:ations. As the generalized 

f:brosis increased :n amount the malpig: :an corpuscles became smal:la- and were 

more irregular :n outline. 

As tho f'brous ti~:::rne encroached pon the .i-Qr:phory of t',e malp:g-

hio.n bod , it seemed to cut o~f groups of cells :n a rather irregular fashion. 

A continuance of this process rcsul"'"e'-' m~ny timos :n the malpigi1i~n bod· being 

composed of a group of cells w"thout a parcopt:ble central artery, the vessel 

l;ing entirol· outs:do of tho corpu~clo. 

Before onter:ng on n. di:::c-.:ss:cn of the s:zc of the ci'1lpic;Lian bo'-'y 

~ splenic :inem.!.a. tl o s:::o of t·,0 normal ::::hocild ..,e cor.:::;idcro1. :::n C:l'::l" 's ,!na-

tom· tho s:~o oft~ malpigh:a.n corpu::::cles of the :::;pleen ' :::; said to vary from 

0.2~ to 1. mm. in diameter. orris, in his Anntom , b:ves the a'er'lge s:ze of 

the normal o.s 0 . ~5 to 1.5 mm. Mall says the ::::plen:c loL-.:lc :n n norma spleen s 

about l mm. in die.. cter o.n · ::::tate~: "ThJ '!Jal :ghian cor- ~::::clc u:::uall:,· lies :n 

tho ;rox:mal end of tho lobule, but in c s~ lt .s ve~r ar~e :t ~ay J:stond the 

lobule and cause it to bulge." 

To determine tho sizo of tl,o ma.lrigl :a.n cor u:::;clo · , sp .. or:.ic 

anemia. n cnlJJ)ra uc:da w:u:· JS'3d ·~"th tl a Jow p..iwor of tho ruicroscope. Mo:t of 

t o corp solos were not exactly round and :'or t.11::: reason t .• e le, gth and 

breadth were men sured c.nd the a.vorage was to.ken. '."\en due -:llo-.va.nce ·::as m:i.de 

for the magnif:cc.t:on, it was .:'ound tl. t the n.voro.60 :::::::A of the mal":igl :'lr. 

corpuscle was 0.352 m • ir. diameter or ap ro~irnatoly J.Z5 ~m. The vo.r:ation 



i SiZO W3u from 0 . 0 'T11I). tO 0.~ ~m. :t ~~ e •idcnt, th~r OrP, t ~ t ~ 3~Ze 

of t p corousc er p cplenic 

t e verage size i s m ch helo th~ ~vPrn~e in the no!"!Tl 1 . 

The next ~top was the de er ; n~t1on o~ the n·.unher of m lp:gh ~n 

bo ies in a ,iven are of splen ' +i~rue ln S"lAnic Pnem a . The dissec ing 

mic r o cop "c proved to be very he l pf'l in t ls work . square 0 . 5 by 0. 5 cm . 

was t he s ize of t he f ie ld chosen and three f i elds were counted in each spleen 

in order to get a general average of different portions of the organ . After 

determining the average for each spleen, the average for all of the spleens 

of the group was found. The average number of mal pighian bodie s per 0 .5 cm. 

squa red or 1/ 4 of 1 sq. cm. in the sixt -nine spleens was found to be 5 . 8, or 

near l y 6 . The number of malpighian bodies in a square centimeter was estimate 

as 23 . 2 , or approximately 23 . Certainly th:s number is far less than the num­

ber of mal pigh ' an corpuscles in the uamc urea in a normal spleen . In u ser ' or 

of about twelve nor~al spleenu ( f~r too few for calculatiag acc~rate averages ) 

t'e number of malplghian bod:os per square cent:meter w = approximn+ely 40 . 

The relat:on often x:~r of malp:gl ian bod:es to tlo s:ze and 

the weight of the sploe s ... 'Jrnis., into. ~st:n{; data . As :n c.::!.l ..,t'l-';.ements co.1 

cern:n~ t e athologJ of spleni~ anemia, •• ~WJ\er , tlere ar ~an- cxcapt:on- . 

Tl ese rela.t:ons we.,.. :.llust nt d ... n a chart fro.., w1 i .. the follow­

ing conclusio s 'Nore draw . ~ . Tho n .... mbor of malt ii;! l.an cor ·1 .... clo- per squ ~ 

aroa seomod to decrease ~s the size ani ~:.ght ~f tho spleen :ncro ~o . 

~ . Tho size of tr, malpigh:u boJ; o~ame 8J10.ll .... r n:; t.1e ~Oib:.t anci ::;i~e u~ 

spleen :.ncre&sod . B~ actual ~:~ure~ t .os 3 statomcn~s w re ~o~nl crroct :n 

70 pc~ cent f tLe spleen::;. Th:s \'.O"lv. see ..... to inJ:.cate t .. rt the number of 

rnalpigh:an corpuscles in a spleen rema :.ns constant until a fibrot:c or some 

otl er e.tholog.i.c process becomes so mn.rkE.d that m:..i.n · of tl10 corr·1scle- are 

co::npletol' dostro ·ad or are ma.do ::;o small t •0 t t1 ey are not l'Ococ:; :.zod . 
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An intero::::ting que:~~uL that mi e nsko ct t} :~ po:.nt i~: "an 

an;,· relation be found botweon ~ .. e · :..o"d c::i .... nt .n ti."' c;.:n:~- 1 r"'"OrJ.M c.r.. tl 

~indingr in t.e :::;~lcJnr of s~lcnic 
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,uscle: and ti.~ l.rm,..boc;,·-tc:::: o~ t:.n ;; o 
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nnc e>. rosi..~ ::; very cv:Jent ~nd tle tr ~ccu_qn ur 

m~lpighian .ou~os ~re not ::;een. 

'l'hc c t 

(' 

~nj :. .. t~,rce, 

. r<J:::e:!t :n :m" ~r ~n onlJ. 
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"".rn 

n : on tho ·h 1 

fl °t~P 
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in q· · tr> '"':nk in co _or ::i.'1d t le +rube ulnA, wl ~ '1 :,::we tie 0mo •o .... y ',\' 1· tc, fom 

promiont network over the :~rface. 



.,pl'3nomogA.l.:,·. 

r1r..r::;1. r ~~~DY 

w in 1. rge of t e d :-iart1:1ont Q: i::::e::i.::::e:; of tLo . c:nrc · ot ic "y::>tem 1.t 

inic . 

T1".e ::; ~ xty n n e pnti.Pnt::; com~r.:.:::::r.c t ,o ::::rle'1i anomia. ;;r 'Ip::; cnmo 

tO the ~::J.Y C .:.niC Uft'3r '-e "nc ~.., re r h6U t. for n'1 ..,.•er.n.;" per Od Of !:)A\"0n 

not :::how t ,e cnt ire d· r'l.t.:.'Jn o ... ,c di "P1.::::o , but t 10 n,..,..; 0d cf i lnc:::" 'IP to 

the t me of :::: lcne omy. 

T .e o.verngo ce of t 1e , 'ltior.ts wa::; t i r ~·-throe :;e"'r", tho 

youngo::::t' · e · ng ·7iro and one-half ye rs and the oldest si :ty nine. If +:r r-iver 

age age is thirt:;-three years nd the averc.gc d'..lration sevf3n ye rs, -then the 
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onset muFt nve been about the age o twen+y-six. The dv~etion of t e 4 lness 

ho. een :n a nro A.b · ; + ' more thn.n seven ye<>rs, or tnP.ny o the n tients gti e 

ah story of "al~ays being de io te". They ted the onse o~ the r i lne~s, 

however, ~rom he t me of some marked c nnge in their condition, as a astric 

hemorrhage. 

The distribution was about equal in the sexes, there being thrity-

six male patients and thirty-three female. 

In none of them was a history of injury obtained as a possible 

cause nor did the records show any instance of two or more cases of anemia oc-

curring in the same family. Occupation was apparent y not a factor. 

Most of the patients complained of more than one abnormal con 

dition which they cons:dered of great importance in tho:r :l~ness. Listed ac 

cording to frequenc:t, the clinicul find:ngs may be ::;ummar:zed as follows: En-

la.rged spleen and mass in left abdomen, twenty-nine, hemcrrh~ges from the stom 

ach, twont', wealmo::;s, n:neteen. :ndigest:on, pc·n :n left s:de of the abdome and 

anemia ore each compl :ned of in s:x cases. o:arrhea was mentioned three tim 

pallor three, po.:n :n epi 6 astrium, t ·o, shor-tnes::; of br-ea.tL, two, anu jaundice , 

t o: 'hile rheumatism, con:::tipatl.on, pal itation, oa acLos, tloed'ng from th 

bowel::;, pa.in and numbnc::;::; :n lee;:::, nervo...<.;nec::; n.nd. astl,:na >:ere oo.cr. mentioned 

but once. T .e most fr quent complaint :n ~l.e::::e p ... ~· nts ·:: tL splcnic a..nem:a 

•e.,.e thoroforc: (1) ,,las::: :n th ::!.eft o.b~o:ne1, (") ga::-tri.c .. em'.Jrrhagos, '.:l.nd 

The frequency w: th whic , hemor!' .age occurred w:..s ratL"l r s...:rpr-i:::ing. 

Jt w~s not only a very common compla:nt, t oftentimes tha sover:~y of :t va::; 

so alarming that it wo.::: a common cu"se for Joeking :ned:cul attention. 7he 

histo:-:!.es sho ·:Ad t at forty one of t.10 s ... xt., nine pat; onts had Le:norrh"gf::::. 

Tl.irt•- oight of tLe::;e were recogni=ed 'oy tLo to.t'ont:::: a::: huving come from tho 

11 stomach as they had vomited t.10 blood, and t-:ent -~. in or1d:t:on to tho 

I_-
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vomiting of blood, had rccogr..ized ':Jlood _pa. se by the bo-.:el. Of tL, t .. r-eo re-

ma:.n:ng patient::: ond not:ced blood :n ti 0 bowel '!lOV6t:!iCntn 0'11• '!'lJ t\.o '10.d qt:.:_ 'J 

ro~:.:.:::e na::;9.l blecd:.ng. Fro:n the :::ten ro:r.t of ""'JYerit, t:.e:::e 1:imorr:.3..;o::: .. r 

be gro.dod on a :::c~le of 1, 0 ,3,'. 

as ::;o great "', n.t tl c~ had to r m in :_".1 beJ fr0'11 t:,r e Jn:r::; to t\:J \. rnk.:i. 

complc.lnt. , 
v _, ir, .. ·equ.:incy 

:t cau:::ni "!,, .:i nt :,o con::: :Jcr p::i.:.r. importo.nc n :.:.c tro~t:e. r 

rnJrC ntt~cl::; wf r~:n, of :::L:>rt 3 

L: J r ~o,·· 

. -' :: to 

Accordinb to s:f fin, .... 
~1.e 

.p cn:r; nnemi" , ...... ·~ r.om~or. end i::: ~rob 

quent' rro:::ont". 

la:n t t.: 1 0. i 

ed o: a1Jdo:n:no.l J. :n 0.11 one Jf mid -ibr tric '.'' :n '1"d .;c..11 • ~one:::. Four 

abdominal po.i .di 

t .. e:::e ad lrd recent ntt,..ck::: nor . a t:,c 'ii .:eo.:::e ln.:::tcri Y.!Cr n. ·:en· long er· o 

of t:me. In 3.ll of them a ::: oci~l we~rch .,3.d been ~n.1o ln th bloo1 :::my r::: r~ 

the malar:al pla:::modio. with ne~n.t:ve re:::~lt:::. 

1~1 ====================================::!J 
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In 'he hi "';.ei;in 

5· ro:· ont, 'l..'1 "';.he white ce 

p.,t i.ent::; w:.o h"d n..rrro:· · rYJatel~· norm1.l ~ rers 

had an ve age ro . ce r.o•.mt o: 3,7f<',"01J, .. cmcglob ~ n o i;:; "'or et nd 

a white coll cou t of :-,nnn. 

In man" of +he p'l.t ~ent.. hnnces in t c r r-1 0') rol s ":ero 

wer e u:::ua. ly des · t;no.ted O." " " " or " mo er e" . These hange::: 



woe seen in pat · onts ith to greatest degree of nnemi~. PoiKlocytos·~ and 

poiki ooytos'.s an nortroh P..,.+ .. n +wolv8; and en""'ocy+osis a on"' n ni.no. 

occ 0 sionnll , mention was m de o po yc,rom toph1l a. 

In most of the pnt ents b ood ooun s were medo a+ varyin~ nter-

vals af er splenectomy and in every case +here as a marked increa e in the n 

ber of white cells. A curve was made to show this relative increase. The no 

mal was taken as 3000, and in each case the number of days after operation wa 

considered. compos:te chart sh:>wed that there was an initial rise in the 

white cells immediately after the operat:on and that the number graduall in-

creased unt.:.1 about the forty f:;_fth da ·• There was t: on a gradun.l decrease 

ant:l the count a~proached tl e no. mal l:.ne :n se·1on:.,, five to one hundrod day 

after splonectom:;. Another curve was made to show t e relative incronse :n 

the white colls aftor oporat:on in com.ar:son to tl n .bor before oporat:.on. 

A t:!!lo relation a.;.; l:ko Lse cons· dered in t:.is curve. An abrupt rise occur-

ring rrevlo s to tho tent, da• after splenectom was d m0n~trat d. 7 en from 

tle tent. ua; to th ~hirt.eth tle :ncroaso as more 6rad~n: Tnd ;.s followed 

b· n very gru. ..... nl ocreaso u.n'...'l t e normal line wo.s~pro11c:cJ. 

persisted ftc::- .... ploncc:om,,, but t:.c ri:is .1 ts ·er re.t1 ~:· :.nc'.) .• cl..is:.·1e. 

certo.in, hovevor, thnt o.ftor splenectomy the ns 'ln improvcr:i~::lt in tl,c :,emo 

globin and t .o numb r of er throcytos. ~lu etirde o :m·rovcnent v r:.ol grea y 

so th t no t:me relation could be eztabl:s~e1. In ..:inl~ vorJ • \ case~ were 

t o or moro blood c..:iunts mo.do fol o .ing ··~ l noc+o. ;i an~, ,,.,,._..... tl.os" s .. o~·"ld 

progressive imp ovemont, tho n..imber •:as tou "' n.11 .rom '" ,: ... l. to 'r w o.n cun-

clu::d .. ons. 

A different· al cell count was ::nade :n si:·-:.,, t. ree o,._ the "tionts 

before operation. In t e remaining hi.stories the wo.· .... "n0rm:il" wo.s found :. + , 0 

space forte dif~erentinl and, s: co the figures wore net g:vn1, tho ~ere 
I ================================================:=d 
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discurde ..... 

tween 60 por cent and 70 per cent ( 0 ' or::;ol) .. Lor. :'r::m: tl.e sto.nd1 .. :.;'.; o. th"::;o 

nor:::u.i.l, and twenty-nine -.::.tL a role.the lnc.ea::;3. ;cc::irdin~ to Pappenhoi'.!l "the 

follo~ing re::;ul•,.. Wvro ot:.o.:.n~l : 
I. ~.. , • ... ~ .t ,... 
""•.a..,,; .... - .i..i .... u..,, ,f no:·:n" 1, 

thirty abov" norm"l, c.nd twont:, !'iv bolo n:ir:,,'.1-. 

'.:':.e:-e worJ 

:m o:::·tc..n t 

factor. ~n t o 

+· .. r. liff.Jr r-tio.l coun~ .. "d be n m .de .... .::m "C" Jn tJ fo:-t., -t .. 1·e 

o orati"lr.. 

llo~:>:"v o .... t,1e o orn."' · \ c : ~n ... · .. c;:: .... ~·Yn 

t c ond:tion of t ,.. c~:l :adder n~ f0un~ at 

. .. ... n parv. ~ ·r1; ov r rurg:c"l c rd has :omo r ~o. -:c .._ 

, 
tL.:.G O!:"gn.n. T ..... 

stone!". 

on C' ... ::e .... . t wn~ ~ . -. .:;n , :::1.r ·o J: 

:' e cnd't~on of the verni.i'or~ ::i.~:-cndi: ·:r"' f c t:ent-·· ... n"-:.oned. 

It '"' fo md. :.::;eased in se· 1 lm p1'.t:.cnt.:: o. • ..:. t:.c ":>.'.;_nt c~ d.: oc.::c \'! .. .., ::-.'.r'lrod 

plus tv·o or pl ·:: t .. rec. 
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to en 1 -;l n "' '() " ·imrl·etfly in ro sor .:.n .... ze. 

(":' 58" F. !. 

A throrn o:::is o the 

-:::;""o :.ated ith a g~ngrone o 5 m. o: thn : eu~. 

nbsce::; ... was n so found. ':'he :·:e!· '" s ormn.l n .... ; ""e n 1 ,....,t .er p F! n 

wal s of the gu blndder ~ere rkedly t .. i ,_ nc !.l' "'0,..CO l y t l"J 

pror.o•m e fatty hanges and slig t per obu nr roun co 
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ase 4. •. H. F ~ "t ')"1 'lYS "ft or O;'O r ~ , ,..,,, • :'L :v r 

ho\·ed a. :no er e 

Tho porte v~•n ad t Rm ~entoric ~ ~~ ,~ wvro ~\ram o,. 1t the r'l ir o~ o 

the o~t 1 it ·n the iver 'lppoe.rc nnrc:i~ T ·" ~p 

n emeter. 

"'n · t · on. ':'ho 

n 

a C OU ,. •e 

nse ver 

sho e n mn.,.ke o ')'Id~· swEt li and .... ner ~:on. S ~ it;ht r 

en rt;f3d, re. A nd rr.odera. e y i!'!D. On section the mR-rkin s were very indis-

+ . ... .. nc ... 

::ie 7 . ( "4 031-)) 7. Four days after opera ion. ~he liver was 

slightly enlarged and showed a marked cirrhosis. It contained diffuse nodules 

throughout, which were not due to oarcinoma. These nodules varied in size fro 

a pin head to about 1.5 cm. in diameter, and thro gh the capsule appeared of a 

light pinkish color. On sect:on the l'ver pre::iented aver· granular appearance 

and the cells ::ihowed n sl:ght cloudy swelling wit. some ntrophJ. There was an 

increase in the fibre s tissue and def:nite evidence of a ortal cirrhos:s. Tl 

abdom·nal lymph nodes sho ed a h•perplesia but noth:n· more. 

increased in s:ze, ale nnJ anem:c. 

C se 9. ("~30 7) v.~. Died the a~ of the oper t:on. Anatomic 

di gnosis: Fibrous t .icken.ng of the ·alb of the ortal nnd tho infer:or and 

the s perior mesenteric ve:ns wit marked dimin tl0n :n the s.ze of the ~urn:na. 

Varicosit· a d marked d'lat'on of the veno~s plexus forminb n.1 nr.estomos~s be-

tween the splenic and the left spermntic veins. Stone in the common d~ct. 
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1oderate .att; change::; .:..n the liver. 

Hi::::tology: Sli.;h• ol:o rotont L.:i in the l.:..ver. 

Gro:o::;: Around tho ::; l n:c '!r " ~re :r.any tortuo ........ th.:..c:.ened. \ e :n::;. 

t .. e:::e mc1.::mro mo::-e tLan no 

be tr~ced to one large vo.:..n .:..c:, ran o.rn"t.rd ,,oster.:.orl:, .:..'l the r-ot;ion of th 

renal a:--tery o.n .... ve·n a.n em, ti j :nto tho left sperm 'ic v .:.n und tl once int 

the left rena~. But!. o;: tJ,3so \ :n:::: >·Orv _.:;o m:.:--,:odl:; '.:.l..,tod. ':'he portal 

vein ,as very z ... """ll li.nd :ts 1 .11e. ·wr .... no~ .:>\Cr ... ive nj,. :n v.l =.D'1t r. T,.e -.·,n:l 

of tl.e porta vein •"a::; TL v .:..n w s foJnd to b1 norxal .:., 

s.:.zo. The inferior an· tl.J sutor.:.or rn.:::: ntor.:..r v n ~or no~a~l in ~.:.ze ~n 

their WCJ.:!. l::; uOil:O •·l.a ~ t: .:.r !:e 10 d. Tii i .:..vcr \•::.:::: v r ::;mall, r ppr.;:.im!! tW,)-

Cas, l". T9J .P .... 

y~r 
.... J_ w .:.n 

c so ~ ~"'l n.i. 

~.:rte~ fro .. ~:.o 

!' f" fteon cn::;es 

:' =t ::.ln ~~ ,._, none. :, , pn.t:.en"t h 

or v:0r::;e 

c-in"ng o::;.:.t.:.on nn .,. r a gmonto 

'" .cezin;; ".'ith a ~..r .a... su •• oc:i. .. ~o .. nd 

bet.or in 

r t"t,n .,.r • .,r 
~u 

n r re 

:a.::; ou h.:..n 0 :t .. a con::;idornble "mount o m u::;. :r·:::: n.r:-ot:te r.r 't..:i:in or 

anci. in t e lc.s~ ten month ... he l ::.s o::;t 't . ty-':DI n pound~. 

~enut'. of time .1e ~s 'ado. 0 rad . .11: .. ll .. incre ::-:n"' on.st.:.. ·t·or •. ::e d.i.d no-: 

!mo·: .ov.- ong he had been a.lo. ::r.. t: c ~ ':. ::;.:..x ru.mt .• u ." •• "::: '...vcn -:. ou;,,1 'Jd 

.~ 
•• 11. 
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~nr 

1 -· 
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, ,., .. rut:t ." 

.omorrhago"' t ,e patient ha.d. pc.t:.cnt '::: t1:o 

::::ir~oon found r:.ve lrr;;e ve!nc on,. un ...... r 'r r: 1 

, 

:.·;er. 'i/f}] I "l .. "' 

to tho 

pos::-:.:i10 rel ":ion bot .. ·oon 1.rtcriosr.::.croc · :: ..... d h"MC!Tht:...;". 

tl e d'"' 0 ree of o.rter:.oz lero::::is 0.::c'1tir:i8s " r 

same s:-e":.mc ut t e aver'lge t ,:.c1:no::::r 

C':;... t ho.n in '1'1'"1 



'"' 
doe::; not occu •. ·or rn "1J sh "7 1 

t icker..:ng of b"lth th -'U\;e o.r..J the ::::rl 1 1.rtor: 'l. v."1 , - , -:t )r" , .. re E"1'·'l"'-1 y 

nr.omia erou", r. n0 · fferen<'o 0011 ~t\:ecn ~ho~. 

'l1"'1 ') ,... n s.n .... ·"c::."6e o:•r. ·r r..::; n ... 
0 

+'. ~') ~ i ,... .s 1 J • t11rwe rir 0" ,. ...,, 
r ... ,... . ' 

r p .... ">re r ow, t .o rc> r•1 ~- obtri. e 're nr 'Jl 0'1S: •r • Lreo or a !"'l'\te .. . 
e z;.teen .ad hemorr eo~ !lnd ... '.:l .. en .ll nor. ~,.. J..i r 'l'" ... 'll(' c ''"' lr+,c n 

sho ?e .... "'orrh!!i;er nd ... I'"+ A8'rl ... • ') ·o '10. In the .., 
U"" "11 e 1""!"1 n 0 below, 

six h d c~or ~ges nd c. •vi 

nd bo• of these gave a h story '"rnq en '1.n ,., el"'t hem0r'" 1R es. ~i.brosi 

therefore seem~ to be a actor. 

Io rolntio was o•m between the presence and a.bsen e of hemor-

rha e and the following~ Size of the sinuses, size of the rnalpighlan corpuscl 

presence or absence of germinal centers, phagoc"tosis, and cell activity of 

"!.he rot iculum. 

Attention has already been called to the thickening of the walls 

of the capillaries :n splenic anemia. In most of the cases ti ose ::.:n :1 vo~rnels 

not only showed a thicken:ng of their wnlls but also npp r ntl ~ n rrowing of 

their l·m:nn. For this reason the cond:~ion of these C'l. ~ l·"..r'es m~· ~~ 'l. 

factor in the prod ction o_ hemorrlage. 

Evide.ce has been presented elsewhere to suggest tht\t the ~;l en 

in splenic anem:a mainta:ns fairly ell i~s normal pos·t:on during ~he p o ess 
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of enla.rg.:..ng. L this l.s tr e, t' on r. . orrhage does not occur a.s a result 

the spleon twis~tng nt times on its peJiclo. In this sorioE of cnsos onlJ on~ 

note was found l.n wh.i.oh the suri:;eon roferr d to any o.!.inor:necl os: t · o:. of t'ic 

sploen, and this one had mnde ono complote turn on its e .:..cle. 

the hi::::tor; this ; at i. nt .. a.d :wen froe from :.oJJurrh e; ..., • 

t ,at hmro do w.:..th clott:ng W'!S not '1. factor · ,, t .. e c:i.usu.tl.on of Lem:H-rhc.6 

for the coos l~tl.J~ tirn ...... ,, ., riot rmincJ .:..n 

ract.i.c'tll:, nor:n 

If c: m.g.:: 

true 

fro.n "'"1 no::;o seen 'l.:::: ..'.'rcquri .. t 1 y i'i 

had :.orr:o:-rha~o::::. 

fo 1Y-t'3en of t1 'J"'"e ro.t:ont~ ~ .. o.d hemorr'". g G. 

Jrtl,er, a .i.s t .o 

are o: longer · r'lt ·on tha. .. ·•,) o ..... .. . 

J p-:t ' :rt .... •.viti. . 

'rn 

• omorrhagcs fro.:i t• o standpoint f t.:..m~ 'l.lone. :'1".e 1..>rJ tor t1.'3 

o·.7cvo:·, tl.o . oro of a fa.otcr .:..t ~~c .... d tJ ::::o 

7~re we a t~cnty four p3tie~ts 

· en-
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