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FORE\VORD. 

The present number of the Onderstepoort Journal d'iffers from its 

predecessors inasmuch as it contains one cirticle only. This departure froni 

precedent was considered justified in view of the exceptional scope rind 

importrince of the subject dealt with in this worlc. 

Mr. Jackson imposed upon himself an arduous task. He undertook 

to study, classify, and describe the tumows in the extensive collection of 

pathological specimens at Onderstepoort. B ut he achieved more than that. 

He has presented a cornprehensive, closely-reasoned, and critical study of 

neoplastic conditions in general in OW' domesticated animals. 

It is considered that his striking contribution to our knowledge of new 

growths will prove to be of lasting value, not only to veterinary science, but 

also to hionan pathology. And so the hope may be expressed that this stiidy 

may aid in the ultimate solu,tion of that greatest unsolved problem in medicine, 

cancer. 
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Editor. 

t,l" . 'l' 1J 

;-- uBL1c_, 

'0 

~-
( /-. I 'I I ,, 



PREFACE . 

SINCE the incept ion of a routine pathological (l inµ:n ostic service at 
Oncl erstepoort o\·er 18,000 pathologica l specime11 s haYe heen :rnhmitte(l 
for histological diagnosis over a peri(Hl of so1n p fiftePn yean;. Much 
of t his material hacl been earmnr];ecl a s of interest for furt~her examina
tion or for mu seum purposes anil mnong it ocnirs n wealth o{ 
examples of 11eoplasti(' (li sease in thP rlorn esticate(l nnimab. 

The presen t wmk is the i·esult of a prognunrne 1-<1 m a kP th is 
material conYPni.ently aYailablP for refPrPnce nrnl further s tud>·, 
whereby i t is p roposed to estahlic;h a complete (·ollediou of micrn
scopi e pre1)arati o 11 s r epresentatiYe of thP i1atholog;.· of llonwst.icate(l 
animals in t his countr,,- serv ing at once ns a ch t> l'k 011 the a('Clll«H·>· 
of th e diagnosis of th e macr oscopic spef' im ens in t he Pxte11 si ve rn trneum 
of patholog~- 11hich ha s been huilt up at this lnshtut t> aurl .~uIJp l P 
m enting the st nd.v of thi s material from t he h istologi('al stanrlpoinL 
In the prepara t ion and arrangem ent of a microsr·opi c collt>dion of 
thi s type it is oln·ious that acc uracy i11 (liap:nosis ancl uniformity of 
d assificatirrn are th e fir st essentials. In ibP,.;e hrn re,,; ped s tht> !'Olll 
pilat ion of that portion of th e collPction oompri sing the n eoplast ic 
diReases offered the most difficnltv , a nd it: wa s thereforp (le('irl ed io 
attack thi s part of th e \rnrk fo<st. \Vith th e eomplet ion of th i,; 
ch apter of t he pnthology there has been e~tabli ,; h rrl an aunota tP rl aiHl 
classified collection of histological preparation,; of the neoplasms 
whid1 haYe been en co trntere!l amoug cl ollwsii (' anim als i11 Sont h 
Africa whi('h n ot onl,,- h as a stati st icnl Yalue(') but whi('h g·i\·ps 
instant access to prep arntion s of t h P Yinion s kill(l s of tnrnours whost> 
pathological-anatomical an cl histio logical rl escr i ption s all(l \\-hose 
position in the cb ssifieatory sch eme arP macl P aYailahle h>· fli p JH'PSP 11t 
>York. 

'l'he collectiou is h oused in steel cabinets (each of which is 
<lesigned to accommodate 2,400 sli(l es) containing- sloti:erl \rnod P11 
tray;; in which the slicles are vertically placed. A system of co l01ue(l 
ranl s i s u sed to fa cil it a te access to th e (lifterent classt>s of t um ours , 
ancl each slide is affixed to a cnrdho:ml label of ihe snme sizP (with a 
window to a!lmit light to t he section ) and on which (through thP 
g lass) ma)" he read the species of animal , th e si t e affecterl , the 
«liagnosis and (where necessan ·) a summnr>· of th e hi stologir·al 
features. At present apprnximately :),000 slid es of th e neoplash(' 
di seases ar e so stored , but it i s intended that the collection shou l cl 
be a mobile one, a llowing of constant expansion as morP m at-Pria l is 
:_icriuired and of r eY ision anrl r e-dassitica tion ns 0111' lmO\derlge 
nuproves. 

(1) A small proportion of t he earli er specimens h ave unfo rtunatcl:v bee n 
d estroyed and a fe 11· have heen used up i n t h e preparation of sections for 
teaching purposes . 
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rrrnFACE . 

E\·en in the coun;e of it s compilation , this collection proYe<l of 
the g rea test U8e in fac- ilitahng accurate diagn osis in <lifficul t cases by 
proYi <l in ~, a rea <ly m eans of colll p arison. H ef erence t o it sh mrn also 
at a g lance \\·het her t h e t umour one is dealing wi t h is a lesion rare 
or unknO\YH iu thi s coun try or elsewher e . The value which t h e 
('Ollediou ha s acquir ed at ()n<l i> r stepoor t ha s led me to feel th at a 
p rese11 tatio11 of ifa salient fea tures woul<l bf' o f asc; i;; tance to path o
logists \1·h o lrnYe not access t o t h ese sp ecimen s ancl \1·ho may h ave to 
\1·rp:-;t.] t; ,,-it h the of t r n ex CJ ni ,;i tel:r diffi cult pro hlems en countered in 
t he tliaguosi,; of neoplasm :-; . vVe all kno" · h ow common it is in such 
l'a;;e:-; to <'Onsnl t textbook,, 01· other li teratme " ·it h ou t obtaining th e 
<lefinite information ,,-e see k. It is in t he h ope that a m ore detai led 
study of the hi st,Jlop; ical aml espeeially the cy tological aspects of 
oncology m ay in·o\·e of u se in thi ,; conn ection tha t m y comm ents 0 11 

t h esr a.-;ped:-; of t h t! celled ion are h ere ernbod i ed as a text· t o " ·h i <' h 
the sy,; t pmat i<' <'a talogu e of th e speci m ens J.HO \-i lleR a11 app endix (C). 
f Originally it was plaunell t o in cor porate in t hi 8 appendix the desnip
h ve prot·o('ols of all those t umours \1·hieh hacl not heen dealt with in 
t h e t ext. Thi s proj ect h all to lie :1lrnuc1011ecl on acco un t of the length 
to " ·hi<'h th e Li t t er gre\\· .] The nim of t h is \\·ork h as, ho" ·ever, in n o 
c;e1rne been t h e provi c1ing· of a t rxtbook. K ot· only is the Onderst e
poort collection, l arge as it is, d r fi ci Pnt in cer tain kin ds of tum ours , 
bu t gooll general texts on neoplasm s of anima ls ahead~- ex ist , both 
Feldm an 's (HJ ;~2 ) t extbook a ntl J oest 's Szrnzie71 c I'a!li ologie provi ding 
a wealth of info rmation regarding vet erinar y oneology and it..; 
bibliography. H at her h as it bern m y a im to <liscusii those problem s 
and <l escribe t ho"e ap pearan ces which, fo r t h e ner~- reason t ha t th ey 
a re so rn eagrrl.Y t o11d1etl upon in th e litern ture , caused m e g reat 
<lifficnltie,; \\·hen firs t T em har ked on th is \rnrl;. 

It is inevitable that in a ta;; k of this kind I han had t o lean 
heaYil~- on t he <'o-operation au d encouragem ent of m a ny scie ntifi c 
fr iend s. To Dr. P .. J. du Toit , l hredor , arnl Dr. G . de K ock, D eputy 
Direc tor of Veter inary Services, I am grateful for t h eir approval and 
encouragement of this shul>·· To m.y colleag ue Dr . ,\ . D . T h omas I 
am clerpl>r intlebterl. It is owing to hi s en ergy a ncl enth usiasm for 
t he shuly of tumom·~ th at a grea t m a n>' of th e spe<' imen s have been 
obtain ed , a n d from his profoun d kno"'leclge of minosrnpic nath olog.v· 
he ha,; ernr willing!>' advised m e. I have al so m a tl e use of the r ec·onl s 
left h:\' present colleagues in awl past memlwrn of the D epartmen t 
of P athology. Th e surg ical staff and p oultr.Y pa tholog ists at this 
Institute have contributed m an.\· in ter esting spec imen s and m u ch 
Yaluable information. 'l'o tho:-;e who h aYe bPP·n goocl enough -to g·o out 
of t heir " ·a)· to su ppl_v· :> pec·imens \\·hi r h mi gh t oth en1·ise Jt ever h a 1·e 
receiYecl notice thi s I 11 ~ tit ut e also 01n:-; a rlebt. )fr . R. P a ine, 
M.ll .C.V.S. (both as Governm ent V ete1·inary Officer, Gr ahamstmYn , 
and as Officer in Charg·e, All erton Laboratol' )·) a n<l D r. G . Kind han 
been especially helpful in this re~p ect , \\·hi le m a ny oth er Yeter inarian s 
in Governm ent ServiC"e, Mnnici p al Service, aml pri vat e prartice have , 
in re;iponse to anpea ls, been Yer» willin g· t o ('() lled specim ens awl to 
fo r wanl partirulars thereof . V\There po~sible acknowledgem ent:-; of 
such c·o-oµ eration am nrncl e i11 the tex t . I ea nuot sufficiently praise 
t he excellence of th e tec-hnirn l assista1wp wh i l'h I h ave r eC' ei ved from 
Miss D orothy Armstron g, who has been respon sible for th e cu t tin g· 
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PREFACE. 

ancl staining of the sections, among which many beautiful prepara
tions are to be found. Mr. F. D. Horwell, who has been in charge 
of the records associated " ·ith the \YOrk, has prepaTed the two text 
figures. Mr. Th. Meyer has expended his usual care in the photo
graphy, whid1 could not have been in better hands. I haYe also to 
thank several friends " ·hose discussion of those problems in which 
our inYestigatory paths have crossed has been a constant source 
of inspiration to me, and would especially mention Dr. H. H. Curson, 
Professor of Ana tomy, U niYersity of Pretoria, Dr. Joseph Gillman of 
the . University of the Witwatersrand and Mr. A. i->. ~falan, 
Statistician at· Onderstepoort. Lastly, I wish eordially to aclmmY
lerlge the hrnln ess of thf' State Librarian, Pretoria, ancl the 
Librarian of the National Central Library, London, through whose 
co-operation it was possible to borrow from British universities 
(Linrpool, Sheffield, and Aberdeen) copies of nian.'' important com
munications on tumours whirh are not aYailable in our 0\\'11 libraries. 

0NDERSTEPOORT, November, 1935 . C .. J. 
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CHAPTE R 1. 

Introduction. 

TH E ueces~ity of prefa cing any s t rnly in compa1·atiYe oncology 
wi th an apolog ia in 1Yhich is p oint ed out t h e value of such iurnsiiga
tion is, h appi ly, becoming a thi ng of l he past. I n the purely 
morphological spher e , t h e iuvestigations of pion eers srn·h as Bash
ford an <l :Murray, Cramer. all<1 J oest h ave pro1·e<1 01·e r a 1J d over again 
their 11·orth , while from th e biological aspect t h e epod1-rnah11µ: 
disu J\·e ri es of P eytou Rous a nd of F ui in arni in r eµ:an1 to trn n srn i,~i h l e 
t umours of dom est ic 1Ji1·ds, a n<l of Yamagi,va :1 rn1 Itch i ka11·a in <·011-
nect ion w itli t h e experimental ca u s a ti on of mali gnau c:-· in nurnu11~1 b 
ar e nm1·a <l a:n; fa miliar even i.o laymen. Bu t much remains io he 
clone . 'fhe pathology of tumours iu animals i ,~ virt ually a ue1·er 
endin g stud:v to which everyon e 11·l10 en co unte r::; a ny < onsi<l t>rahl<e 
number of a ni ma ls affede(l b~- neoplastic <li sea se i" bon11tl to hav<i 
som ethin g to con t ri bute. 

'L'b t> ( lrnl erstepom t Coll e<.:t ion of JL eoplasms of <101ne:;tica i. Pd 
a nima ls is one of t h e m ost complete in the 11orlcl, and ceitainl:v the 
largest in a n)· tropi cal or "uhtropical country . By its establis lnneut 
is p r o1·i <1ecl ready access t o the <l irect study of the grns:; au(l miern
seopi c pat hology of almost en~r.) · known kirnl of t umou r cf animals 
and of m a ny little known or 1u11ecognised ones. A11yrn 1p who c:nes 
to eon suH it will be re\varclecl b.\· an a(hance i n the k1w11·le<lge, the 
fouurl ah o11 s of 11·hi«h haYe been la i d hy t h ose palholog·isb- .Toest, 
Kitt, J oest an d E r n esti, Sticker , Casper, and Felclman-\\·hose 
gen eral ll'orks ·O n neopla sms of cl ornestic manu na l ,.; ·O J binls hav e 
become elassical , and by t h e m a ny others 1Yh o h ave coutriliutecl to 
the st ucly of n eopln ,.;ms of certa in kinds or of certa in mgans. 

The solll' ces of t h e sp e(:imen s h ave been: " distrid " specimens 
suhmittr<1 by fi r ld veter inaria ns, p r i1·ate prac ti tio ners, an <l la)·rnen for 
rlia gn os is, 01· subm itted by abat toir ,officials as contri b utions to the 
muse um: " loca l " specime ns accru ing from t h e i·ou tine autopsiPs 
both on h ospital pa ti ents and experimen ta l aninrn ls at 0ll<1end.ep-oort; 
while Jtot a fe1y hrn10ur specimPn s ha ve been obtained li)· collt>agu es 
in th e Depar tm ent of Patholog-~- 1Yh o have often gon e out of their way 
to collPc t m atei· ial. Yi an _r of 1 h e older specimens ha Ye sufferetl 
changes t hrou gh long preser vatil)n , a n d in those case" 11·h ere it wa" 
possihle to gain assistan ce from th e llescriptions made nt the time or 
from autops>· J'f'cord s su ch in fo r mati on has het>n m ::ule u se of. In 
ver y m any C<lses one could h ave " ·ishecl £01· more com plete inforrnatio11 
fro m the senders of sp ecimens, especially regard in g i he site of occu r
r euct>, t he presence of 111 e t ast:-1 se~. an d th e h istor y of the subject. . \ s 
a r es ult of propaganda, the r esvorn;e of members of the profession to 
appeals fo r a full er (1escript ion of sp ef' irnens lrn s been very gratif)·iug. 
It is heµ:in11ing t o he more widely recogni sed , n ot onl :-· that the 
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INTRODUCTION. 

accurate diagnosis of neoplasms does not depend entirely on mino
scopic examination of an often haphazardly selecterl fragment of the 
tissue, and that a full history of the subject and careful descriptioa 
of the fresh specimen in sitit are of the greatest assistance to the 
pathologist; but also that the records at Onder::itepoort are often 
in validated by incomplete information. l n a fe\\· instances in the 
past, even the species of the subj ect has not been stated, rendering 
such material almost worthless from the statistical point of Yiew. 

As might be expected, the iutensiYe study of the neoplasti c 
cliseases at Ornlerstepoort has resulted in an apparent increase of 
their incidence. This senes to shmY of what limited Yalue the actual 
figures are. These can be given only in terms of pathological speci
mens received, but the:-· do at least serYe to sho11· how frequently the 
pathologist encounters tumours of rlomestic animals all(l what an 
impmtant part these lesions play in routine diagnosis. Some 4 per 
cent. of all routine sperirnens are neoplastic diseases ancl in Ye1·y 
many othe1· cases a thorough knowledge of oncolog:-· is esRential for 
\:Orrect interpretations; it is therefore olivious tha t any weakness i11 
the diagnosis of such specimens must Yery seriously re:Aert ou thP 
efficieucy of the routine diagnostic senice. It has consequently been 
an important a.irn in this work to attempt to place on a surer and 
mm·e unifonn hflsis the cliagnosis and nomenclature of animal tumourt> 
encountered in this cou11tr~·. To do this it is fouucl necessary to pay 
dose attention to the minute histological anc1 more especially tlw 
cytological morphology of the tumours, with a Yie" · to making avail
able more detailecl tlescriptions than are usually to be fomHl in the 
literature. I believe that more exhaustive descriptions in reports of 
tumours woulrl lead to much greater clarity and \Yould form a more 
satisfador:v basis for romparison, apart from the Yalue they haYe 
from the general biological standpoint. In the last analysi~, however, 
the diagnosis of tumonrn still remains almost as mtu:h an " art " as 
a science, ancl iio one ran tell another ho,1· to diagnose lleoplasurn, 
but only ho"· to learn to do so. l<'acility in diagnosis is to be 
obtainerl only by calling all available emhryologiral and r;dologirnl 
knowledge to the assista11C'e of one'R mental equipment in pathology. 
It is this ramification of neoplaRtic patholog_v into sewral other 
spheres which renders it impossible to undertake its stucly without 
contributing in some measure to other phases of pathology ancl to 
our know ledge of normal morphology anrl of tissue and cell biology. 
As William James has saicl: "We lem·n most about a thing' "·hen 
we vie\Y it in its most cxaggernted form "; and this generalisation 
is neYer more true than when appliecl to the ohsenation ·of cells and 
tissues in their 1ieoplastic rnanifestahons. 

PROBLE:'IIS OF CLASSU'ICATIOK. 

The effective classi fi ca ti on of neoplasms an<l closely rel a tecl 
lesions presents one of the subtlest problems in pathology. Impatient 
as some people may be of the apparently barren nosological cliscus
sions in which our pathological literature abounrls , nornendature is 
yet the measure of the orderliness of the state to which a given 
biological subject has advanced. Arni one should <h~tinguish between 
two dilemmas of nomenclature which may confront the pathologist, 
the one more elementary, the other more arlvancerl: those difficulties 
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of nomenclature which depend, not upon an insuffil'iency of fadual 
knowledge, but rather upon the circumstance that thorough observa
tion of the facts has brought us to a eonsicleration of fundamentals. 
belono' to the latter cateuory · such classificatorv diRc.;ussions under
taken '\Yhen no long-er do~bt . e~ists as to the adu~l nature of the facb 
observed, are to be respertecl as indicative of the depths to "·hich 
observation has led the pathologist; not as confessions of ignorance 
but, on the other hand, as declarations of the iHterest "·hich a 
challenging problem and an appreciation of its intricacies has aroused. 

vV e are to -clay «Ollllll i ttecl to a classificatory system \Yhi ch rests 
upon a dual basis of histology and histogenesis (vd1ile in certain cases 
also aetiological fTiteria are u~ecl, e .g. especially in assessing trans
missible tumours and tumour-like diseases). But our clefinitions of the 
cell types and of their histological products and the patterns in \Yhich 
these are arrangecl are often vague, as are alw tlw u·iteria which are 
usecl as evidence of histogenesis. Regarding the latter, the difficult 
question of the significance of the phenomenon of tissue-continuity, 
so often tacitly assumed as a proof of histogenesis, "·ill ieceiYe atten
tion later iii this work. It \\·ill be seen that , in some cases at least, 
one may fall into graYe error through assuming that eoJJtinuity of a 
neoplastic tissue \Yith pre-existing tissue c1enotes an origin of the 
former from the latter, because pictures of most intimate continuity 
may arise bet\\·een a neo1Jlastic.; tissue and the structures that it is 
invading. Yet one \rnnld not, on the basis of this ohserYation in the 
ca:;e of certain tmHom·s, wish entirely to S\Yeep away the phenomenon 
of continuity as eYidenl ·e of histogenesis in other cases, where indeed 
we often haYe little else to depend upou in our determination of the 
origin of a tumour. Judgment must be used in each indi,-ic1ual f·a"e, 
uru1 I have not hesitated in allowing myself to be influenced by the 
appearance of continuit.'· as evidence of histo1rnnesis in mai1.'· C'ases. 
While admitting that \\e are often working \Yitl1 poor or double
edged tools in can·ing out our classification, we rnu~t neYertheless 
striYe to make them rend er the most effedi.Ye and safest sen·ice 
possible. 

There is always the tendency for thP enthusiastic histopatho
logist to multiply nomenclatural terms on the b>isis of Y>iriation in 
those morphological appeara nres which characteri;.:e 1 h(' histological 
rnrieties of tumours or \vhich provide evi f1enC'e of hi~togenesis; anrl 
this tendency has to he kept in check for two reasons: first ly , 
apparen tl:v genuine morphological distinctions, not correspon cling 
11·ith clinical, prognostic, or aetological differences, may be of little 
interest to any one exC'ept the histopathologists themsehes; 
sec.;onrlly , non -essential rn orphologi cal vari atiou s may be mis ta ken for 
essential ones and may then he erroneousl:v assesserl as being of 
sufficient importance to " ·anant the establishment of distinct classi 
ficatory v>irieties. In a sense , almost eYery tumour has its patho
logical-anatomical individuality, and we should bear in mind that 
although " no two leaves are alike " , yet " there is nothing new 
under the sun ". Enthusiasm for morphology, if carried to its 
extremes, could don btless succeed in devising a new name for almost 
every tumour encountered. The morphological variations that have 
been mentioned as non-essential from the classificator.'' standpoint 
include two main types :-(1) Further stages of development ,,·hich 
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are undergone by the tumour tiss ue : t h e diftic ul ty h ere ari ses t h at 
"·e u sually examine a tumour a t a ::; ing le stage of its clevelopme ll t , 
and try to understand \Yhat is t empor ally a contiu ucnu; p ro l'.ess b.-
m ean s of studyin g a si ng le "c:ross-;oedion in ti m e ". T he ch nger 
may be illustrated by th e simile of cutting up a cinematograp h fi lm 
into its constituent units , and ar rau ging them as a gallery of d ifferent
ly labelled photographs : one and th e sam e enti ty may be d ass ifi ecl 
by different n am es if isolatecl i n cli fte1·en t stages of it ,; unfoldi ng . 
'l'his may espel'.i ally he the case ill n eop la:-;ti c: and pre-n eoplas tic; 
processes oc;cu1Ting i11 organs " ·hosp cell ~ a re ('h a rader ise cl by n 
certain vigour of proliferatiYe abili ty and a Ya r ia lile growth-mode , 
su ch as the liYer ancl the t hyro id. I n th e former , fo r example , it is 
probable that a proliferatiYe 1n·ocess may be Ya riousl.-- classed as 
nodular h yperpla sia , adeuoma , or earci nom <.t cl epen di ng on \\·hat stnge 
it has reachecl " ·hen the ;;pecim eu i,,; exami ned . \ Vhile "·e rn n11ot , a ;; 
histopathologists, cl o :rn·ay " ·ith these di stinct io11 1i , it sh ould be 
remembered that the1· are . to sorn p exten t at 1Past, ar ti fi l·ial : and i he 
oecu1Tence of i11te1·ii1 erlia t e gracl es hetwet>n the ~e three i .'·p es of 
proliferation 'rnrrn; us agai n ~ t en1 1.~i cle1· i ng· th e ~<-' (' I a,; ,.; ifiC'a tm.'· (' Olll

partme11 ts 1rn.tertight in all rn ses. Rimilar consi dera t ions appl y i11 
c·onnedion 11·ith eertain '' rnetapb,;1.ic· " tra11 ,.;form at ions of tumour 
ti~s u es wbich are nothing lrn t r etled ion,,; of tlw vote nt iall tles of th eir 
uonual ho1notypes : i t is, fo r exa mple, a 1·er .1· 11orm al prncess for 
houe to repla ce cai·iilagP, so that i11 ll l<l ll,\ . cases we should hesitate 
to mak e any radical <lis1. ind io11 lehn~Pll chonclrogeni c sarcoma 
\<·houclro-Hareorna) and o,.;t eoch onchog·r>ni c sarcom a (osteoch on dro
~arcoma). On the oiher h and , su ('h ohj ed io11 s nee cl no t apply to t he 
tlistiu ction bet\\·pe n, for ex;unple , lymphoc.-·toma arnl lll,\·elocytoma or 
Prythroleu<·osis: although the (' ell s of the on e urn.\· rt> 1n· ., ~ e11 t the 
1·etlect-ion of a norm:il lliffPre n t-i at ion-poteJ1li ality of t he other , the 
11·hole n a ture or pa t h ology of t h e 11l'Ol' esses ma.\· he Yery d ifferent. 
(2) Seconclar.\· cha11ges occuTring in neoplas111 s rn ay someti m es he 
difficult to cl istingui sh from primm·y or esse utia l ch a1acl Prs : thus we 
atteiupt to clistinguish het \Y eeu a fihro m a affP<'i ed h_,. oeclernatous or 
m11coi<l chai1ges and myx oma; h eh1·een .. ve ri t heli om a '' a n<l h 1m o111·s 
in which 11 ecrosi .s, affec ting all t h e ('ells t>s:cep t iluh e i11 the u eiµ; h 
hourhoocl of Hoocl-Yes,;els. ha s protl U C' eel a fa be iwrit hel iorn atons 
appearance. In su ch cases 1Ye may haYe to be gniclPcl less 11)' t he 
grosser hi stological f Pa hires t hau b,,. a de ta i le cl st uc1,,- of t he ce 11 t.ypes. 
Similarl5-, c·hanp:es O<·c·urring in t h e sfrorn a of t uni om·,; (e.p:. ostPo
plasia) al'e t o be clic;t iu gnish ecl from an es,;ential o;;t eogeuetic tP n clern·» 
of the tumour cells. Su!'l1 examples conlcl easi l)· h P nrn1tiplie1l a 1Hl 
are finit e familiar t o p atl10log'i,;b . 

It t11us becom e,; ahunclanth- clea r th a t enth usiasm for rlPtailecl 
morphological analysis as a 1rns1s for nom enclatu re rn ust be kept 011 a 
tight rein. l'athologi C'a l n omenclature h ac; a n :1 hll'al h istor.v of its 
mn1: firstl.--, a stage of chi l rlhoocl, " ·herP mriel.\' on account o± 
ignoran ce one term ma» serve to coYe r 11·h at a re in rt>ali ty a u u mbe1· 
of di stinct processes; seconclly, an age of acl olesceu ce , where names 
must perforce he multipliPd in onl er t o pi geon-hclP the Yar io11 s 
appearances for f uture com par ison and r evision md il, with tim e, 
gre;1ter experience shall h ave heen ga in ed ; and fi n:i lly , the ;;iage of 
maturity , " ·h en compar ison has su cceede<l in cl eter mi niug "·hat are 
but natural cl eYelo1miental ch anges, in 1Y eecl iug out the secon <lar.-· 
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from the essell ti al morphologica l distinctions, and in correlating 
morphological appearances " ·it h clinica l and above all with aetio
logical considerations; with a resulting re-simplification of t h e 
terminology . ~ omenclature is t hus, far from stati c or pennanent , 
nothing more t h an a summary of the knowledge a t any given 
moment. It starts b>· being indiscriminatingly snuple and ends by 
being discriminatingly simple. The stage of adolescent nomen
clature has always to face di scou ragement ancl sc ientifi c ridicule by 
tho~e who are oYer-anxious for progress or by those \Yho do not 
apprecia te the natural growth of classification . But multiplication 
of t erms during that stage is un avoi dable and is, incleerl , essential to 
progrnss. The re-sin1plification of n{nnenclature may, it is true, 
;;ometi m es be ovenlue, path olog ists not seldom being reluctant to 
" put away chil rli sh things " . vVe see to-cl ay, for example , a move
ment to abolish t h e term " hypernephr.oma " and to bri ng t he 
adrell al tumours back into line " ·ith previou sl_,. es tablish ed types 
(adeuoma , ca rcinom a, n euroblastom.a ) . 'rhe smne applies t'J 
" thymoma " ; \\·bile some more rut.bless (but equally logica l ) 
i·eformists are urgin g more rarlical changes in nomenclature beC'ause 
they con sider that the older ter m s haYe lost. th ei1· significan!'t' in t h e 
light of n e>1·el' aetiological .lmowlerlge or of more fund amental 
embryological consid erations . Oer! el (lfrH ) contends th at llie time
honoured rlistincti on of <'a rcinorna from sarcoma h as to-<lav lost its 
;; ignifican ce. But the majority of pathologists h esi tate to a·g1·ee that 
the time i,; ripe fo r n ulit·al rnform , although all look forwanl to the 
cl ay " ·h en, on t h e seC'ure fou nd at ion of aetiologica l enlightenment , \Y e 

shall b e able t o pu t a 'rn .\· the cla ssification ''"hi ch has ser ve cl us so 
long but 8 0 in<lifferen tl~ · well. The experimental production of 
mesohlastic tumours (sar coma, myelocytoma) hy the :1gent (tn r ) 
\\·hi t h is alread.\· well known as a cau,;e of epitJ1eli oma ma.' · " ·ell he 
the \\Titing on th e wall foresh adowing the a dvent of such r eform s : 
from th e experime nta l starnl point it \\"Oulrl seem that all are 
"' cam·en; " , whet her of epitheli um, <·onllt'diYe ti ssu e, 01 · luwmo
poietic tissue. Yet one must he cautious not to C'oufu se a cau.-;e \\·ith 
:1 di8ease: to th e clinician adiuomycosis of a ly mph-node remains a 
lympli a cl eniti s aHcl acti nomycosis ·Of th e lung a pneumonia, nlthough 
t hG aetological iclentity is established; and the clinieian will, how
eYer t h e pathologi st m a.\· classif,'I·, rightly continue t o concern him self 
iirimarily wi t h the disease an cl secondarily " ·ith ca uses of di sease. 

It is intenderl in thi s work to follo1\· the general outlin e of 
accepted histologica l-histogen etic classification of neoplasms, so far 
as p ossibl e and in accorda nC'e ''"i th the n ee cl of presenting intelligibly 
t he material conta ine<l in the Onderstepoo1·t collectiou, although t h e 
sub-classification of the m a in groups " ·ill he rl isc·u ,,secl in detai l " ·hen 
dealing \\·ith the turn.oms in queiit io11 . The arrangement of th e 
t umours in chapters has 110 special cla ssifi catory signifi ca nr·e. hut is 
macl e mainl>· for <·onvenienc·e of prese ntation. 

PROIILEMS Ol•' DIAGNOSIS. 

Th e completio n of this \rnrk necessitaterl a r e-examination of 
many cases that h a cl already been examined in the routine. A small 
percentage of su ch cases harl been erroneou sly assessed, in relatively 
fe" · cases n o diag nosis at all had b een venturerl , ancl in a larg e 
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number of cases i·e1·isiom; ·of the nomenclature employed had to be 
underta keu in order to con fonn to a nn i fo r m :-; n;tern. :Jiost of the 
more recent spec imen s in t h e colledion "ere s11b1;1ittell to me <hrel'tly , 
and the research i tlYet>tigation wa·,, ' theu combined ".it h the examina
tion for purvoses of routine cliaguosis. Iu thii; work, it \\·as i11 eYiiahle 
that wme i1rnight was ohtaiuecl into the lliffirulties >l°l1il'h haYe he8et 
my l:Olleagues and pre<lecesson; a i this Institu t e regarding the 
cliagnosi.s of neoplasms. It is impo:Siiihle to mention ;111 of these, but 
some of the mosi important and th r rno:-;t fruitful s011 n·es of error 
appeared to he as follo1Y: -

Differentiation of Neoplastic from. tlic .\'on- 11ro11lmti1· T,esions. 

This, as is 1Yell kno11·n, ofte11 i m ·olYe:; exiremely pu:.-::.-: ling 
problems. J<:spet· ially are here conceu1ed those hyperpla:-d i<' prol'esses 
which app1·oa('h iwoplashc gn1<le, of whi 1·h l'Ommon PXHllljilPs an': -

(1) Fibtolilostic 1nolifuolio11s of tlie s/,/11 of eq11i11cs. - It \\·a s 
found that rn:rny lt'sio11s of the ski11 of equi.11e,; 11·hit·l1 had been 
Yariously <liag·uosecl as :;a i·cornas or gn111 ulo1nas " ·ere i 11 reali.t)· th e 
"san:oids" clescrihed lntcr i11 this work. Then• >Yas, 011 dose histo
logical analysis, sPen to e.\is1 no unil.orrnit.1 i11 th<' as,il'ssrnen1 of su('li 
lesio11s, all<l p\·e11 tumours 11· li it·li I t·onsiderP<1 us s~u·t·ornas lw<l hPe11 
diagnosed a:; (cellnlar) tibronw,;. There appeai·s io lie little doubt , 
hu1n'l'Pl" lea1·i11g asille t he rnm·e olwious enm·s urising frorn insu.ffi 
<·iPntl.1· dose st\l(l y of suC'h lesions, ll1;1t grnde,; of prnliferntion 
adually intenne<liate hell,-een surcoma antl grannlorna e:-.:ist. To 
these the term "sarcoi<l " has been avplied. ( )ne can easily pi('J; 
out from the collectiou a dosely graded series of spP('irnens sho11·i11g 
e1-ery transition iu histological :;1nt('hne f1 om granuloma to 
" spirnlle-eelled .. s;1rl:o11ia. ])ifferent ial <liagnosis <lepend s , as 
pointed out in Chapter VII, on t h e dPmnnstr;1tio11 of aiwpListi.c 
changes in ilie lJI'Olifernting fibro bln ,;h , especiall)· llllt·lear inPg'll
Lirities an<l a <listind i11cre;1se of t h e nul·lPohir-mHJear rntio. 

(:!) fl!}}Jl'r/ilostic prn1·css rs of llrr1 awl l/iyro/1/ CJJ/t/1eli111i1. 
These are de:1lt 11ilh in Chapter IY. It is tliffirnlt in ihe ('<1 Sl' of liwr
l'dl i um ours ·to tli sti 11 gui sh hehYPe11 a (len om ;1 a 11 II ('arci 11 om a. 'L'he 
ot·(;Ul'J'ence of inte1·gnides has resnltP1l in thl' introduci.ion into ihe 
li terature of the non-conunittal ien11 " hepato111a ". It iR also 
possible t·o ohsene hansitiolls from 110rluL1r h:qwrpla .~ia .s to b'11ig·11 
t umom·s a 1ul .i u dgme ii t <l epen cl s on an <l ssessmen t of the degree of 
i n<l ependencP a11<l ai.1tonon10us gnrn·th (((11s sicl1 hcr1111 s) whil'h the 
tissu e has atiaine<l, e:-ipe(' i;1lly as shrJ\1"1 1 1.1 e11f'apsulntion, l»· 
prei;sure against the .smTou11di11g iwrma l ti . ..;:;ue, arnl h.Y ihP att.1iJ1-
rnent or posRihility of aih1i 11rn<'11t of l'Onsi(lernlile 1lirnc-1isi(ii1,, ' h>· the 
proliferating area. ThP "a 111 e npIJlies io the <listin('(ion · heh1·een 
no<lular hyperplasia antl th,vrni<l a<lenom a. 11 ere, also one feels 
thnt one m a)- be ilea.ling " ·ith a hiol ogil'ally ('()lliinuous Jll'Ot·P..-s , aml 
that our classificatory tlis1inci ions are to smne exient· artificial. 

(3) Many 71(){folrs romposrd of o.rfi.e11fll cortirnl tis s ue anll 
diagnosed as a<lenomas inoYe to he nothing· lrni a<·<·essm·;.- ('Ol'til'al 
nmlu.les' comp'osed of normal rHlrenal cells whicli haYe <luring 
em br)·onic deYelopmen t ('Ollle to occ n P.\' an a hnor111~1 l posi ti.on an cl 
arrangement with reference to the rest of the glan<l. 
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(4) C.l) stic conditions may be .mi·stakeu for lumoms. Among sud1 
were cy::;tic degeneration of the pituitary (mistaken for adenoma), 
c01rgenital bile-duct cysls ( enon eously diagnosed as bile-cl uct-cell 
arleu'oma of ihe liver), cystic Brnnner's glan<ls in the sheep (<liagnosed 

. as adenoma of the duodenum), an<l rystic lyrnphangiect:rnia of the 
serous membranes of binls (likely to he confuse.cl with lymphangioma). 

(5) In fo1cl s, man~' lesions had been diagnose<l a::; n eoplasms, 
and called enclotheliomas, peritheliomas, round-celled sa1·coma::;, 
which on critical r e-examination pl'ovecl to be nothing but gr an uloma,,; 
in which proliferating capillaries or round cell infiltration arnl multi
plication were prominent. The subcutis of the bird appears to han 
remarkable po1Yers of proliferation in respom;e to various stimuli and 
its haemopoietic pot en tiali ties ai-e well knmn1 io a \·iau ha em a lo
logists. One should in any case be cautious before diagnosing endo
thelioma of fo\ds. I have never enf'ountered such a tumour nor 
appareutly haYe Felrlman (19'.W) or J oest ::md Ernesli (191G) in the 
exami.nati on of . their exte11'i Ye collectio11::;; and although both Hegg 
(1927) arnl Furth (19'.-l4) ba,,e reported transmissible " endotheliorna " 
of fmds, the .i u;:;tification of the term from the hic;tolog-i.cal and histo
geneti c ;:;ta,rHlpoints cannot be regarded as satisfactory. In granula 
tion tis:rne of the bird, the prolifernting ernlothelium ma>· be nry 
prominent, actually dominating the picture. The rliffereutiatiou of 
gnmulomas chara cterised by prorni11e11t proliferation of 1;.-mphoi(l 
elements from lymphocytomas also req ui rec; (·a utiou and one shoulrl 
he at pains, by exa mining a number of sections, to exclude an inflam
matory origin for the lesion, especially by the employment of bacterial 
sta ins . Chrci11ie infiamma torv lPRions · of the abdominal serosae of 
fowb, \\·hi.ch ·m·ise ec;peciali~· ·from the irritation causPll hy frep egg
yolk in . the peiitoneal caYity ui·e not i11frel1uently mistaken fo r 
implantation -carci11osis or Harcoinatosis. The nodules ou the sernsae 
;1re usnally rather uniformly small in size, and their diagnosis 
depen<ls on the finding of iufiltrnting ancl proliferating macrophages , 
e8pecial1y associated with cleposits of yolk . 'l'he distinction horn 
imtilantatio·ns of histocytic sarrnma, in \1·hich lipophagoc»tosis i,; 
often also a promi.neut feature, de pen <11' finally on the llemon stra ti on 
of the presence or absence of anaplastic changes in the cells and of 
invasive growth. The lesions urnlPr rli,,;nission often occm· togt>tlier 
with implantation-metastases, for the rea::;on that the primary tumour 
responsible for the latter is in most case,; situated in the onn·y, 
invasion of which organ favom·s the setting free of egg-yolk in the 
peritoneum; and it must consequently be remembered that not all 
of the miliarv no<lules found on the serosae in cases of abdominal 
malig1iancy 'of fowls nee<l necesRarih· he yonug secoudar~- neoplasms. 
In fmds <litfin1lties mav also arise iu tht> clistinction hehYeen leueotic 
disease:-; and lymphatic proliferntiYe nroeesses: hyperplasia of 
l_vmp ho i <1 celb i u the li. ,-er iR som et imes rl i :fficult to <li;;tiugnish from 
lymphoicl leucosis: the distinctiou iR t-o he based 011 the degree of 
rlifferentiahon which the cells tend to undergo, the extent of the 
process (d iffi cult>· of lesions of lymphoid leucosis iu the earliest 
stages!), and the presence or absence of actua l inYnsive gr·O\Yth; the 
latter feature iR most important, and in all cases rliagnoserl as 
lymphoid leucosis, one should be able to demonstrate actual aggreHiYe 
gTO\Yth, e.g. in the hepatic parencby m a. Similarly, rnyeloi d cells 
often appear to participate in i.nflarnmatory hyperplasias in fowl::; 
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arnl in a <lclitiou to grnn uloc,v tes " ·h ich haYe infiltrated th e <la mag e<l 
ti ~s ues from th e bloodst ream on e m a)· encounter local pro li fer a ti on 
an<l <liffe rentiat ion of gra nula r cells from t h eir p recurso rs. Su ch 
lesion s ma)" oft en be see n in the ovary, whose strorna appears to liaYe 
wi <le p oten tia liti es of p r oli fera t ive r espon se in in fection R or irri tati on 
ca11 se<l by rupt ured ova . Such lesions ha m t o be clis tinµ:ui sh ed from 
lll)·elor·y tmua (often also foun<l in the ovary ) or m yeloi<l leu (' osis. 
Ag ain , judgm en t rl epen<ls largely on t h e demonstra tion of a ca1rne for 
inflam mation or on t h e fin din g of actua l inYas ive "'rmdh. It m ay be 
saicl tha t su r h problem s e nl'.oun ter e<l iu aYi a n path~Jog)" are es1Je('Lll.\· 
1 i kely to em barrass t hn~e " .hose experience is largely confinecl t o 
m ammalian pathol og)" . T he same fun rlam ental cr iteria apply , bu t a 
sligh t ly differen t set of value;; i s n e-cessar)" in a,;sessing m any of these 
proliferative processes in b ir ds , som e of whose tissu es appear to 
possess a r eadier an <l more elastic r esponsiveness to stimuli th an is 
th e t' ase in m amma ls . 

Dif/icid ties 1:n t he A ssessment of Malignancy . 

The establi :-; hiug of t he na tur e of t h e ti,, im e and t h e cells invol ved 
in a n eoplasti(' p r oliferative process h aving b een accomplish ed , 
rli ffic ulty ofte n occm·,.; in dec idiug wheth er one is dealing " ·it h a 
heu ign or n m alignan t tumour. F u rth er , the inter pr et ation of 
m align a ncy , of (e .g.) carcinoma a is oppose cl to arlenorn a, ya ries some
what . In t his \\·or k we h ave based our conception of rn ali gnaney on 
t h e cr iterion of inYasive grO\d h , whether or n ot actual m etas tases ar e 
or even are likely to he es tahli sh ecl . As is well known, however , the 
decision m ay pr esen t extrem e <liffi cult ies an<l in some cases i t m ay be 
necessary to rely lai·gely on feat ure;; of the cy tology , esp ecially the 
demorn;tration of anapla stic cha n ges in t h e cells. Y et even anaplastic 
ch anges m ay be absent in tumou rs capable ·of invasirn g row th . 'l'he 
cli ffi cul t ies of t he <lifferen ti al diagnosis of a cl euorna arnl carcinoma of 
the liver h am been i·e ferred to an rl " ·ill be r eturne<l to in detail in 
Ch apter IY . TlH',"\- m ay he n r y embanassing, i f no t. impossible of 
solutio n, in cases wh f' r e <me is r e[[ ui r ecl t o make a <li agnosis from a 
sm a ll fragm ent of lite tnmonr, espe•·iall ,"\· if it doPs u ol inr lu de th e 
bounda ry behYeen t h e n eoµl aslic an d the norm al t issue. '11 h ere " -erP 
aho eucounterecl l esions rliagnosed as fibro m a , of whi r h , had 
su tfi cieu t attent i 0 11 been paicl to an a pla she cellular ch anges, 
espeeia lly nuclear abnormalities an d nu d eolar enlargement , th e sar
l'.oma tou s nat m·e •Yould h aYe been appa ren t. :;\Iany lesions i n fo\\·ls. 
especiall .v of t h e 0Ya1·y , commonly reftrr ed t o aR adenornata , an> 
reall.\· <' a rcin om as. 1'h e t.umonn ; rn ay lack anaplastie cellular 
l' h anµ; e:;, h aYe a slm\· gr owth rat e, and fa il to produce t ru t> 
meta;; (ases( ' ), but t heir ab ility to pen etrate the ser-osa und er whi ch 
they rl evelop an cl t o giv e rise lo han srnel omic im planta tions sta1nps 
th t> tll as m alignan t tu mours whi ch sh-o ul cl th erefore be t ermed 
<' an·inom as. In t h iK rnn nect ion i t ma.v h f'1·e he pointer] out th at in 
thi ,; •York th e t erm m alig nant ac1 e11 om a ha s n ot been admi tted; the 
t mno1u:-; <l e,;crilierl as sucl1 a re carcinoma s, t h e crite ria of a 

( 1 ) Thi s is no unusu a l cha ract e r of av ian carcinomas, which having no or 
li tt le ten den cy to in va de blood-vPssels fa il t o prod uce met as tases rpadily heca nse 
t he a nato my of t he hird does n ot favonr ly lll ph ogeno11 s m etastasis . Allow a nce 
s ho u ld be m ade fo r t hi s in assess ing t h e nature of epi t h elial neo pla sms in 
a Yi n ns. 
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can:inoma being its q >itheli a l n atui e uml it ,.; capal"it·y for in rnsirn 
g rowth; in the last u1ia ly si s, its ad twl structure tlo eH not count, the 
invaHi ve capacity ove ui <ling a 11 other niteria, ho" ·eYe1· n:-;pful thP::>e 
may oftf'n lw in the ,; h Hl .Y of a tum our. 

Other Difficulties . 

Sorn p, thy m oma,.; had been 1l ia g·11 osed as lymphosan·o111as. t h e 
situation of th e turno u1· not ha Ying bee n taken into a ««ount allll 
<l etail etl hi :-; tologi l·al ,;huly ha1·i ug been la«ki11 g . A srnall thyroi<l 
adenoma hacl been tl iagn o;;ecl as spindle-celletl sa 1To 11ta because a 
s11perfil'ial resernhla rn· f> cf t he sp i11tlle-Hhape1l cell,; to fibrnbbsts ha<l 
b Pen «ons idered , 1·atlwr th a n thP 1l Pte rminatio11 of 1Yht>th p1· these ct>lls 
actualll· 11·ere fihrohla ,; t ,;; : t h e criter ion of l he lat t ?r i;; of «our,;e t h eir 
fi.hroph~. sti c l'apac ity . rn human imtholog_\' the striki ng 11·a:v i11 11·h i«h 
proliferating cells ari sing from thyroid ep ithPlium 1n:t\ re,;P rnH1' fihrn 
hlu sts is 11ell knmn1 , an1l th e act ua l es.isteu re of san·om a of tlrn 
t hy roid is Rtill a nxetl (jU Psti on . 'l'h e d iagnosis of ernbr.rn nal 
n ephro111a , both in fowl s anrl <lom eoitic rnammal s 11·as often fournl to 
g iY e ri se to rlitfi cu lty. T he' ' :rnrcomatou:-;" mo iet .\· of tlwse tumcnns 
rn ;1 ;.- oftpn be o rnrloo ked, the 11 eo J>lasti« spirn1l0 <"ell,; 1Je iu g rn isl :1 keu 
for a «ellnlar stroma. l nrleecl , it is not certain 11·bethe1· l esions which 
st.ill are da s:-; ifi ecl in t he r·oll Pdi on <1 s !'li mple ade noma or «an·i11oma 
of th e kid11 ey m·e 11ot ;ilso ernbr)·m1nl iurnonr,;, in origi11 i1lt>n til'a l 1Yith 
the t>mb1·:\'lmal nephromas, th o only <liffer<' nce li e ing that i1 J ih e simpl e 
tumours full r e;ilisation of t he Ppithelioi il po lPutiali t ies of the ce ll ~ 
lrn s been atta ined. l n snc- h cases, howeYer, one has 110 mean s of 
proof; but it is int e resting in this co nnec tion to r e«a 11 tlrn them·:; 
that rnost , i f 11ot all a cl e11ornata, are to l ie asn ih e<l to a11ornnlies iu 
P111 bryoni e ll eYelopmen t. 

As .is m entioned i n mo re rle tail irntl e1· the hea <lings of li;1sal-«ell 
t> pith elioma an<l of th e co11tag iou :i (1· p11 ereal ) tumours of th e clog·, i he 
basal-ce ll 1.mnou rs wer e oHPn mi sta ken for acle110mab . Us11alh the 
ti ssue frou1 whid1they 1Ye1·e su ppo oie< l to nrise 1n1s not· statPcl, l;ut .in 
some «asps a s 11·eat g larnl 01· ig·in , rn· iu others (lhesp l e:-;ion s occur on 
th e h e::ul ) an origin horn n sa l irnry g land 1,·as thought of. 'l'h e 
t r ansmi ssible «anin P tumour,; , on t he oth<~ r hand, wen' .-;ometiiu e,.; 
mi staken for bnsal-C' e ll tum1rn rn . 'L'h ern .is of r·onrse lit t le similn r i t>-, 
b u t in bo th rnses ~1 h istoµ-e nesi ,.; «i1 Jlll Ot lw clete rrnined. 

L etls seriou s differ e11 ces of 01>i11i o11 11·hich a rose o n l'P-exa1uination 
of the 11tateri a l a f ter r out i1w cliag 11osis co ucPn ie rl Pmhn·onal tu n101ns 
of the 11iam11u11·:v g-l aml of h itches. whiC'h ha<l oft.en hef>n cli :ignosetl a ,; 

s imple carcinoma 01· s imple (spi u clle - cellc~rl ) sarcoma rlu e to failure to 
take accmrnt of an.\· hu t. th e precl omi1w t in g t _vpe of proliferation or 
fa ilure to c11t a s11ffi 1·ien t numlw r of sect ion s from difterent parts. 
Gonfnsion ha rl al so ~1l'i8e n in t he <li sti nction hehne n l iYer-cell anrl 
bile-c1uct tumours of the liY P-r arnl a l so of primary from secondary 
liYer tumours : in rn an.v of these cases nn opinion (\\·h ir·h is esseni ial 
t o a complete cliagnosis) h a d not been wnturecl . (") 

(2) H 1nnst not be t hough t t ha t t he foregoing rernnrks nrc intended as nny 
re fl ection on tb e excelle nt pa t holngi cnl r outine se n ·ice l':t'rri ecl ont b.v rn~· 
co ll eagu t>s at Ontl c rst epoort. From t hem t h e a ut hm· ha s rece i 1·ecl every possi blo 
help in t he cm-rt>ct ion of mi stak es a nd h e him self is on e of t he routi ne 11·ork er s 
11·ho in t he past has bee n guilty of rn nny errors in tu 111 our diagnosis. 



I:NTROJlUCTIO~. 

Enough examples have been given to sho1Y that the accurate 
h i:stological diagnosis of neoplasms of anirn als (1 ike those of man) 
often presents great difficulties. The remelly appears to lie largely 
in acquiring that experience which is gamed by familiarity not only 
with all kinds of true neoplastic pro('esses, hut also with pro{·es,;es 
resembling or likely to be confused ' 'i!h the neoplusti<:. In this 
country, such experience is readily to he obtained by commliing the 
annotated histological colledion of neoplasms at Onderstepoort. 

TnE NucLEoLus JN Tu11.ouu CELLS. 

Scarcely any attention has been paid to the lllOJ'l>hology of the 
nudeolus iu neoplasms of clorne~ticated animab. Occasionally one 
finds it mentioned in descriptious of tumours that the nucleolus is 
" eas ily visible " or " nol easil:v <1istinguished ", or that it is 
"prominent". Such terms clo not con1·e~· with accuracy the adual 
state of the nucleolus. Regarding human tumours, in Ewing's 
Neoplastic JJ·isertses we reacl that "in epi.theliomas great excess and 
multiplicity of paranuclein bodies is some"-hat chamderistic, while 
in endotheliomas the nudeoli are relatiYely small ". 'rhis tStatemeut 
leaves one with but a Yague impression of the state of the nucleohrn 
in tumoul's of man: \Yhether it is intended to apply to all of the 
seYerul kincls of epitheliomas, "-hether tbe featul'e is ('onflnetl to 
epitheliomas , whether in endot he liomus the Tela ( i Ye smallness of the 
nucleoli is judged by comparison "-ith t he large nucleoli of 
epitheliomas Ol' by comparison ,,-ith the non-neoplastic endothelial 
cell, and what the position is in the cells of the other ],incls of 
tumours is left doubtful. Further, we haYe no information regarding 
nucleolar changes other ( han those "-hi ch coucern nmnber and size. 

More re<'enll.v J'liacCarty (19:28) and JHacCarty an(l Hamrne(le1· 
(1934) haYe inYestigated the question of the size of nucleoli in humau 
tumour cells " ·i th more precision, an cl ha Ye con cl udecl that an 
enlargement of the nucleoli is constant in all malignant tumours, 
while in heuign tumours and 11011-neoplastic proliferations stH'h 
enlargement does not occur. The absolute size of the nucleolus is 
not measured, bui. the size is stated in te1 ms of the " nucleolar
nudear ratio ", by which is meani. thf' areal ratio exi,;ting bebn•en a 
nucleus in section aucl its nucleolus. They clo not make clistindions 
behYeen the various classes of malignant tumours, c01wluding· with 
the general statemen t that the aYerap:e nudeolar-nuclear rai io(') is 
1:5 to 1:17 for malignant C'ells arnl 1:1'.i to l:M> for non-malignant 
('ells. I believe that these authors have performed a Yaluable sen- i('e 
by dra"·ing attention to the prevalence of nudeolar e11lm·gement in 
rnalignant tumours; hut in making the generalisation just mentioned, 
they omit to define what they mean by a malignant cell or a 
malignant tumour, conceptions which are hy no means free from 
ambiguity. Further, it appears to me that in co11si(lering- nucleolar 
enlargement in any tumour cell, it is essential to take into account 
th e size of the nucleolus of the corresponding normal l'ell: for it is 
obvious that any given n:N ratio may represent Yery different degrees 
of nuceolar enlargement in different kirnls of cells: ill normal hod>
cells, great variations in the n:N ratio occur, and it is well known 

(3) Subsequently in this work this term is a bbreviated to n:N. 
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TIJE ~TCLEOl.TS I K Tt;Cl l OCH CELLS. 

t h at iu so.m e (e.g . nene celb, cells of t he acli·en al cor tex, e]Jilhelial 
rells in gene ral) t h e rnt io is large or l'Onsi<leraLle. '"hi l e i11 otl1er,; 
(e .g. fil iroc.des aJl(l en ,1 oth elinl celb) it is ,m1:dl, a nc1 in still ollters 
(e .g . le 11 ('0 l·y(es) 11udeol i are n ot onlimnily Yisible ::it all. Thus a 
11: X ratio of, s:1~ ] : 10 lllay retied l iUle euLng·emen t of the nucleolus 
of . ..: orn e ev ith e li al (· Plls, 11·hile it rna.\ repr esent consi,l eralile e nlarge
JHP11t of ilH' n ueleol n,-; of e. g . a n e11dot11dial (:e ll. ,-\ d ingr:1 rn of ( lw 
1a 11ge of ii :>: rat ios \1·h ich 11ill be rdened to iu this \Y<Jrk is slw1Y11 in 
fig . l. 

DI AG RAMA T IC SCALE O F n: N RAT IOS 

~ @ @® 
1 : 1 5 1:2 1 : 3 1 : 5 

08 80 
1 : 9 1: 16 1 : 25 1 : 5 0 

Fm . l. - Diagram of t hC' various n11 e!C'olar- nuckar rat io" referred to in th(• tt•xt. 

Uf l· hange.-; in .-d1:1 p e and t<'x (n 1·c· ailll st:iiuing real'!ion of iliP 
nuc· l Pol ns I fi1Hl i10 llH'nhon i n 1etPrinar,v pa(holog',\" a111l haYP bPell 
nua ble to fill cl cle:n st a hern Pnts i n lrnlllilll pat holog'.\". 11i:11H',iP (I'd. 
K 11·ing') a s earl.\· a s 18DG desni be d l'erta in 1Jol1ie-; "·it h in the n11elP11s, 
oc -cun·i11g· esp cwi a lly in t h P 1nm on rs of tl 1P liYPJ', as "psernlo-aclipcse 
and l',\·sti c (]eg C' ll<'J'ati ou of m1 d C'us ". ]t seems a lm ost l'Pdain tliai 
h e " ·a s al' h ia ll >- (l P:ili ng \Yi th ;dterC'cl Jluc·lc>oli, a 111l similar 11oclieH 
whi('h I h ad !h e oppodnuit y of o1ise n · iug· i11 luuuau l i 1·er turnonrs(') 
:ire und ou h!edl.1· of 1111c!Pob r o ri gi 11 :i.nd sirnilai · to those ''"hil'li 11·e 
sh all cl esni lw in :i11irn a l t.muours. Tl wo ul <l a pvear prohalilC', lw11·
PYer, t ha ( !lw bit e r p ro1·i<1t· m ore sui tah le rn:de ri al fo1· study, in (hat 
t h e c·ha ng'C'S iil lJUPlitlon a re m ore often C' ll l'Ollltt?recl , C'SlJPf' iall,,· i11 the 
ex(rp11 1e for rn 11·h i('h P i:mP:-;e <leserilwcl as a. hyal i uoc; is of p:il'( 01· the 
\Yhole of !lie m1deopl a:-: rn. 

l. (} !11111 /)Cs i11 sizc.-I n t.urn ou r~ of clorne,;tic anirn aL, iw·n•:isP of 
the n::.'f ra( io (.-;ep e .g. figs. '2 , !), 4) is 1·e1',\' often fou rnl in m align:rn ( 
tnmonrs, and n e1·e1· i11 benign hnu ours, in m ,,- c>x p er ie1 1l'e. B,v 
malig nant t11rn om·s T hc> re m ean t hose that :i re l'ha rn del' ised hy 
in1·[1,; i,- e g roll'th arn1 i n ''"hich , t h erefore, rn etasta.-; i:-; cccun; m· a 
poss ibi l it y of metn si a,; is e'.\: i sts, a n rl I i n r h H1e h el'e t h e tu mo u rs sornc·
t imes spok e n of a ,; maliµ:1ian t a rl enorn a ~;. e.g. of the ] iYel'. T h e larg·e,.;t 
n: N n di os an• t o bt' fo unr1 iu aca n t li orn a, i11 hep ato ma , i n thP ha11,;
miss ihle (YC'n er Pal) t itrn om ·s of th e r1og ;rncl those h ead -base tm11ou rs 
(Chapter X I ) whi"11 ha\ e a sillli b r 111oq 1holog,\· to them , au,] ill 
,;a n :om as. lnnease of n :X ratio nHn· also h e e11co1rnt e n-' tl in othc'l' 
m a lignant 1.m11011 rn e .g. l ~ 11,\ ot l 1e l iorn :i, rn e,.;o t hel iom a. It 11·as ll01 

( ') Exn t11in e cl thrnu g li tli e <·ottr lesy .of J)r . J . G tll111a11 and D r. C . Hc 1·11 1a11. 
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en c;ouutered in thyrnomas . A ltliough t he thymomas a1·e not usually 
associated "-ith m etastasis , they gro\Y invasively and rnust he 
reckoned as malignant tumuurs; arul in some endotheliornus it " ·a,; 
al so absent. )£embers of both t hese groups of tnrnonrs woul<l appear 
to r:onstitute exceptions t o the i·ule of 2\IacCarty and Harnmeder that 
an increased n:N ratio is ahsolutel:v co11 stant in malignant tumourR. 
The largest n:K ra tio rn entione1l by the::le author::> \Yao> 1:0. In the 
tumours of domesti cated animals , ra tios of l ::2 l1aYe uot infreguentl~
bePn encountered . The largest ratio I have ·obsen·erl, Yiz . l : l ·5 
''as encountered in a cell of n " rn ixerl-celled " ~arcoma of the fowl 
(fil28). 

l"rc. 2.-.A distorted and enlarged nucleo lus in " rnixc:l- cellcd "sarco ma of the 
fowl (8487 ; 750 X ). 

FIG. 3.- An enlarged, twisted , and elongated nucleolus in a neoplastic macrophage occurring 
in mixccl-cellccl sa rcoma of th e fowl (8487 ; 750 X ). 
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THE '°'UCLEOLUS I :K TUMOUR CELLS. 

F rn. 4.- A greatly enlarged and angular nucleolus in " rnixcd-ccllccl" san;oma of t he 
fowl (14117 ; 050 X ). 

2 . Chang es 'in S li ape.-l n ma ny differ ent kinds of m a ligna nt 
t umours a departure of th e nu cleoli fi om t h e spherical sha pe is to lw 
seen. rrh e most common ch a nge is to a n o,·al or rocl shape. X u cleoli 
m ay also assume angular , lobecl , pyrifonn , or bristecl forms. 1'h esP 
ch a nges may he seen especia lly in t h e mixerl -('ellecl san:mnab of 
fowls (Figs. 2, 3 and 4) in which the elongated nucleolus may also lie 
with its l ength at ri gh t angles to the long axis of the nudeus, but 
al so in a variety of m ammali an m aligna11t tumours. 

3. G1'0ss Changes in Appearance.-A Yery characteri~tic a ppear
a nce, " ·hi ch is app ar en t ly identical with that cleF cril:ecl b,\- Pianese in 
human t umour s, m ay he seen in cer taiu hnnonrs of mammals and of 
birds, especia lly in m align an t tumours . I have en countered it in 
liver-cell carcinoma of t h e sh eep and fo wl , eholangio<'ellular ca n ·i
uoma , n eurfibro ma , and t h,rmmna of the ox , ca rc·inoma of the lung 
and h ear t -ba se t umou rs of t he dog, oortical hypernephroma of 
t h e sheep, " sarcoids " of equines, and " mixed-celled " sar
com a of th e f°'d . vVh en r eaching its full developmen t 
(F igs . 8 and 9) this phenomenon C'Onsists m the presenr·E> 
''"i thin t h e nu cleu s of one or more large, glassy , scarcely
staining or fain tly eosinophilic . rounrled or irregularly r ou nde cl 
bodies , \Yhich may almost completely occupy the nucleoplasm . As 
seen in t hi s form, t h ese borli es ' rnuld probably he referrerl t o as in h a
nuclear inclusions, and it does not seem unlikely that some of tht
bodies which h ave been described as such mav be of a similar nat ure. 
These hyaline bodies in t h e nuclei of ·tumours are, howeve1" 
altered nucleoli. All stages in t h eir form ation from nudeoli (Figs. 
5, 6 and 7) can he observed : the process starts as a n cuolahon 
of t h e n ucleolu s, a singl e ra refi ed, lighter st a ining arE>a ap11ears in 
t he centre (Fig. 6), or t h ere m ay he multiple vacuoles (Fig. 5) wh ich 
as t h ey enla rge confer upon the n ucleolus the multilocular or 
morulate appearance of a N egri-hod y . Such Yacuoles irn·rease in 
s i~ e. or fuse . un t il almost the whole nucleus ma~· be clisten de cl hy a 
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Frns. 5, G, A1'1l 7.- i:l tagcs in the devdoprncnt of hyalinisation of t he' nucleoli of neoplastic 
cC'l ls of animals: -

Fig .. ) .- :Vf inutC' vacuolations appearing rn a nucko lus of a cell of histiocvtie 
sarcoma of the fowl. Xotc> a lso the nuckolar enlarge ment in tw~ of 
the cc lJ , , (il487; 750 x ). 

r, r 

Fig. 6.-l\fore ·advan ced stage of Yact10lation in a nucleolus of a cell in a heart-base 
tumour of t he dog: .A considerable a rea of the nucleolus is occupied by a 
centra l ·rncuole. ( 15848; 750 X ). 
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Tl l E src 1.i::o1.r s J :'\ TL\JOl"Ji CE LL S . 

Fi µ- . l. --.. ..\l111u ~ t tlH· \diolc of Ollf' of l \n > nudco li in a c(· ll o f a l iPar t - l1a:->(' U 1n1 our 
of t h0 d op: is occ u pied by a li c·alinP ,-ae t10 !0 . ( J.>8+~: 1 .-,11 · ). 

s ill g·l p i11d u.-; ion · · \Y hi c lt i ,; 11 0 -,1 · (p 1it e u11n•(· ng J1i s:d1lP :1 s a 
1rnc lPo l 11s (l<' ig . D) . I f' t h e n nc lPus h P nrig·i;inll_,. mu l tiJ1u(·lv oLil l' . 011t• 
or 111o rt• () f l he Jl ll('I Poli ma1· su lfr r t his d1:111g <>, so lhal Pillit ·1· thP n' 
m ay <· xis1 11rnll ip le " inclu s ion s " " ·it hin ;1 11 11clP.11~ (Fig-. lO J or 
iucln s ioJJ s ::u 1<l 11 u (' leol i ma y co-ex isi in t l1 P i1 11(·l Pi ( l<' ig . I). In ti ll' 
la \\ p1· ('\' (' Id , t'S Jl f'(· i:1 Jl ,1· . it is likt•h \ \i at :I llll('lt •oi:i1 orig·i11 o!' j}i p 

i J1 c l11 ,; io J1 hod 1· 111i g· h t ht • li :1.s1i l.1· d isrni ssP(l h 1· 111<• oh .-it ' •\'(' I': ( ' 011·dn· 
a nd S ('o\1 ( l' J:l] ) . fo r P.\<1111p lt'. 111p11\io11 1h e de 111011 .-;1 r:dioJ1 ol' :1 J1 o rrn: 1I 
1111(' IPo l 11 s 11· il hi11 I ll e ( l i1·e r -c pJl ) lll idP us :1 s !' 1·i dP1](" t' for lli P J1011-
n rn ·leol:i 1· origi JI of c·<•rl;i i 11 i 11( rn JI 11(·lt •:n i11d11 s io11 s ohs(•rYP(l h v 1 he1: 1 
in I h t> (110n-11 eopl:i st ic ·) I in• 1· (' r lls of dog .-; . l :1111 1101 ('OllC<'l'llPcl hNe 

11·i1 li Ili c• :1 c·(·111· :](" .1· of tlw i 1· ('Qll(' hisio11s reg:1 1·diJ1g· iii(-' g«'li('Sis o l tl1< · 
liu tli Ps in qu Psl iou , no r clu l 11· icdt lo <1ne , lio11 s uch cu1wln s i(rn s, 11 l1i( ·li 
11·p n• 11 0 (- ha sl' (1 on t hi s p1·i clt•n t· t• nlo1H': lml 111t•rr h · 1o JH : i1tl o ut il1 :1 t. 
sill('P 11111lt ipl e llll (· IP.o li :irp a (·orn rn o n f e :1 tu r P ol' nud ei . \ li p oh ,_; l'rY: 1-
t ioJ1 of ;) JI 1rn al1(•ntl 1111clc•ns i11 a (· p]] is 110 p1· id 01wp i h :it a 11 i1wl11 si"11 
hotl.1· 11· i t-11 in thP sa 111 e 11ude 11 ~ 111:1.1· 11 01 rPJll"t' ."P ll ( :111 alh"r P1l 1111d1•olii,_;. 
11 11·o ulil .sPern n p1· pss :1 ry , hmYr 1·c· r. in 1·j p" · of thP prno l" 11·hil"i1 i.-; 
:1<h:1nc ·Pcl in t h i1' 11·or l; of i he inwleol:ll" ol' ig·in of i11lr:111u..1P:11 · 
·· i11du ;;i o11 .-; · · 11 1 l 11 11 11 11n -; , n ii i (·:ilh io 1·P -t">; :1 111 i 11 t· 1he pos;; il1 ilil.1 
t h ni sonw of 1lw o111P r i11ln111ud Pnr ind usion s 111:11· 110t h:l \'l' :1 s i111 ila1 · 
ong-i 11. l•'urthPr, i i· " ·0 11l1l sep 111 111•(· e.-;sa ry , i 11 c~11 s i d erin g th e 11 : :'\' 

r:1 1io , t o iJ1 clt1tl P Sll (' h h y: 1li1 1i ~ c · 1 l 1111 el f•oli i11 t h P .il'(P1mi 11 alio11 .s. 

[I s<'<' lll s p1 ·ofH l<' ss to d is(' 11 _.; _.; 1111 · hiologi1·al sig· 11i fic:11l('!' ,.i· 
nndPo l:1 1· c-l1 :111 g (''i in p :1t li ol og·i1·: il 1·011 d ilio 11 .s u11lil " ·1· :irP rnon• ce rl:1 i 11 
of ! he fu11 dio 11 of fli p n uc· k olu-; 1111d pr 11o n 11al (·QJ1(litio11 s. H <•(· t> 11 t 
work , r .g . Chi nl i 11 (' r (l!J: V1) . g·o1' 'i to s li o11 !ha t thi s h111 c1io 11 is a sornP
"·hat " h um l1le r · · OJI (' i h:lll ' " ·:is i 11 (-•:1 1lin tirnPs s u s pPl'i P1l o r th:1 11 i_.; 
s ugges lPcl ln · il1P :1ppell:d i1111 o f I ii <" te rm· · µ:P n11i11:il _.;p ol " i11 1hP 
lllldPolu s of l hP o n1111. :11 Hl ilwt tl 1e 11url eolu _.; m:1y n ·p1 ·ps(•11 t 11oi h i11g· 
11101"() i li;-111 <l .'il01'8 of 1llP1aJiolif P'i Il l" rood lll:ti('l'i:iJ alld i,-; 1·lw1ni(':JJJ1· 
qu i1e cli ffe re 11t fr om (' h rn11wli J1. I t is a s ~- pt not d e:n "- h~ · solll P (·e lf 'i 
~ ho t1 l(l hu ,~e 11111l t ipl(' or p ron1i11vnl nu (' ]Poli. oth er..; i n('on spiC'uou .-" 
ones . 8 11 (1 s t ill o l h Prs :q1p :1n•11t ly 11011 P ai a l l. 



IKTJWDUCTION. 

Frcs. 8. 9, a 11 d 10.- Culmination of t he nucleolar hyalinisation p rocess illustrntcd by figs .. ), 
6, and 7 in full y d eve loped intranuclcar" inclusions" in t hC' tumour cell s of animals:-

F ig. 8. - Two ce lls of a bovcne chohngiocellular carcinoma affected by 

"inelusions." (62 78 : 1150 X ). 

Fig. U.- Large '' inelusion " occupying the g re:;ter part of the nueleus of a cell i11 
the pulmonary metastas is of a hcart~Uasc t 1_11nour of th(' dog (~amc l' ase 
as figs. (j and 7). ( LG8+8; 7;) () X ). 
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S TR O.\L\ .-\:'\]) IXTERCEJ,J; ULIH .\L\TJUCES -

_Fig . 10.-::\[ult ip[e ·' inc lus ion s,. in a si ngle' nud eu.-; of an hcpatocC' llular carcinoma 
of t lw s heep: th ree- arc clear ly vis ib le nnd a fourth (t-o the right) is slight !:· 
o ut of foc us . ( I :n20: 7,-;o x ). 

'J'11J<: S11w~1 . \ A .\ 1> J.\TJ-:11c1-:1.u· 1 .. 111 :lI.1n~1cE.s u1: ' L\·.11<JL" 11s . 

Tlw -; lrorna (prop p1· ) ol' :1 t urn out· n•sulh fro111 :1 p1 ·ogn'.":ilH' 
respons<' of el e rne11h of n 1t>se 11<·h y11wl d t>1iY:d io11 to tlw in·e,.;en cP of tl1P 
ttrnwu1· «ell s, " ·h e1·Ph \ t11 P latte r 1·rcP i \·e :; u pport ;1 1J<l 1101u-i:;h m e11I anr1 
:n e ahlP to maintain an arran gp rn e n t in a morP or lPs .'i <'hai ·a«i<·ri sli« 
pa t1P rn. Sm:l1 s11·01na con sist:; , th Pr Pfo r P, ty pil'ally of l'ollngp11011s 
<·ounPci i1·e !iss ue :llu1 1·essels , "·h i l'l 1 are prPse11t i11 Y:1ryi n g amouuh. 
It 111:1 ,\. aLo in r·prtaiu !'a sPs r·rn1 s ist of oth 1-•r 1iss uPs , e .g. ,.; 111oolh 
inusd e, lio11 e, et«. Frnrn t hi s sl rn 1nn it is 11Pce,;srnY to clistingui sh 
(f/ ) pre-t>xis1ing· hl no d -vPssp] c; :1 11tl r·onn r· r· ti n:• 1i ss 11P ltdo 11 gi 11 g lo iht• 
rJ1 ·ga11 i11 11·hir·h lh P t urnour i,; .J e q• \opi ng· or 1d1 icl1 it is i n 1-:11ling ; 
.:i ltch ti s.s li t' lll:J\' f ulfil a ll llw f 11111'1 io11:; of :1 rn~ 11 ·h fornit•rl s l rnllla, in 
11·h i«h <«l SP i t . is c·o11 Yt!11 ir• n1. lo r efl' l lo i i :is n ~ I rn111a; (b) a 1 iss ue 
resullillg- from :Ill ;1c-f ua l 11eopbs l iv lr.111-;fo1· 11 wlin n of t h P sl r orna: it 
i s hp1· e 1101 al11-:1v c; e :1 s1 t o d P<'ic1P 1d 1: tl a n-' l he l irnils lo 11· l1ic h a s ln.i111:1 
rna .\· o u -- rgn rn Lefo re·· fl ll <' is h:11T ;1 n (eCI i11 co11sicil'J'i11g ii a .w parnl 0 
n eo1ila s li" Pnlil.Y. T hi s is r•spc l'i n ll .1· l h r• <«JS<-' 11 h e 11 . a,; 11w11li0Jll'cl 
:iboYP, ot l1 Pl l i.'i .'ill c->s !ha ll fili rnu s li,;crnP a 11 cl 1-ps,-;e ls e 11 ler i1i10 i ls 
fo nna tio n. Thi s q ues l io n j,., cl is r·u :c.'ic" cl unrlc·r t he s ubj Pd of lhP rnixr ·cl 
1Hmotns ; ( c ) :i 11 eop lasi il' n1oi P1.\· i rn il:iting- l he nol'm~ll c1PriYatiY PS 
Jll ese u ch y rn e, sHl'i1 a..- 11t:1 y 1es iilt (i 11 Pmbr~ · uu;i\ tumou rs) from a 
multipo1entinli1,v of 1 he I u111ou r c·p l ls l hemselYPs: 1 bu s, ac; wi 11 lw 
r1 Pscrilwrl 11·h e ll tl ealing 11· ith 1he mi:-.:Pcl neop l as nrn. i n embl'.\'011al 
11Pp hrnrn:1 s, fo r exa rn pl<', fi ll1'P-p r or1u cing spinr1le -.-; \iap Pc1 c-•lpme11h 
11·hid1 are ;1 p;nt of lhe neoplastic prn l if Pral ion it ~ df must not li e 
mi st a kP 11 fol <l highh cellula r sl roma ; (rl ) i n ler l' e llnlar nrn1ri ces 01 

HPOJ ilast ic hloo rl-Y es~r· l s ,,·hir-11 l' es u l l from the• rl i l'ferPntiation of thE' 
h 1mom· «ells t h em seh-es : it is th e ir1P11t ificnl ion :irnl m;sesc; m pn( of 
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su ch stn1 et ures t hat play ,;o important a i1a1 l in t he accurate 
d iagn osis of ,;in1pl P (nmours of meseHeh~·rnal o rigin , \Yhich are , 
in (l Pe rl , dassifieil 011 t h e linsi s of th is rliffpre nhntion (fihroma, 
d 1ondroma. fihropla ,; tj\ ' sarcoma., a n gioplas( ic e nrl otltP liorna , de. ) . 
T h e necessi t y of employing , e1·e11 in routine dia g nosis, staining 
met ho ds (l esignecl to d iftereHti.a te spe(' i fi r·a ll.\· these il iffe 1·pn t products 
of t um ou r cell,; i,; ofteu in:-;uAfrie11tl.1· ap]Jrel'iate(1. Failure i.o 
in Yest iga t e t h ese i1>; p ecfa of t he 111 orpholog.Y of tu 111 om·s l'Psults only 
( oo oftC'u in erHmeo us -o r in a cc urn ( e diag noses, in ins nffi ci r n tl~
(letai le(l rlescr iptions in the l iteni(ure , and no( sel(lorn iu a complete 
i m passe i u t h e attempted ide11tifi(' atio11 an<1 <·bssifica(io11 of a tumour. 
rrh is is espec inll.v the ea se in r egal'd to that i11i er('ellnb1· matrix 
kno \Yn as (:fibrillar) r eticulum, " ·hose prope1· rlemonsfration is often 
t h e fo·st e,;sentia l i n t h e <H·c1nate sturly of certain sarcmua~, e11dothr
li om :1s, a rnl mi xed tum·ou rs, ;uul H1eir <liffrreutalion from c:ircinonia:s, 
e tc. I t is well lrno\Yll of <"OllJ':se that ('arcinomas, in contrarli sti11 dion 
to sa n:om as, lack such intercellnLn m africes, in 1·irtu e of their 
Ppit h elia l nature . B ut th e posit io n \Yith r ega rrl to t 11mo ur,.; ·of 
ernl oth elia l cells, so m e of the tu1110u1s (ernmeously ) ('nlled "roun <1-
('ell et1 sarcom as ., , lh >·nwurns, an cl cPrlai n mixerl or PllllJryonal 
t um ours is oft e n l <•ft Yen : ohs('nre . In n'Yisi11g the Tnuti1w dia gnoses 
of t umour:; of animals i n this (' 011llll'V f fo uud this (o he •Olle of 
t h e m ost proli fie sources of error , l1°r1th in ad 11 nl (1iag11osi s aiHl 
in t h e c1escr iptions \1hich '"ere recorr1e<1. Thus in solirl eudotli e
lio Ill as, tracts \\ h ei:e the ( unwur cells them ~el ,·e;; p1·o(l ttePd a hun rla 11 t 

in i e1-cellulm· fibrils, thus ;i,;;;nrning tlrn naiurP of tihrnblasts, 11·prp 
er ron eo us ly taken for the ;;homa (l•'igs. J4G an<l 147); and in mixe(l 
Prn br.n rna l im11 ourn. s uch as those of the dog 's mamnw1·y gland and 
t h e ern h ryoual n eph roma,.; ·of Yari on s Rp cc ies, thP mi staki ng of fibril
p rnd u ci 11g n eo1Jlast i (' cells for a tn1 e strnma l erl of ten to a 11 inaccurate 
(l iagn osis of a simple tumour, e .g . carcinoma . r\11 the~P rlitficultiPs in 
cliagnos i,.; \1ill be rlealt 1Yith in rl etail in H1e i1 prnper pla<'es , auc1 are 
m entione c1 h ere in explanation ot the prnm inen ce ' di i('h the stud y 
of t h e phenom ena clescrihe<l oHeu recei.Yes in the microscopic pro tocols 
in t hi s \Yor k. 

T wo f urther p h en ome na, wh i ('h a r e of more gen era l bioloo·i('a l 
signi fi can ce, con cern :firstly the ev ic1ence \Yhicli ,1·ill h e prese"'ni.e<1 
regarrli n g t h e mo <l e " ·h ereby fibres are prorlu ce c1 liy cells: it "·ill he 
rel'alle<l that con si<lerable clifterr uc·es (l t 011inion haYe arisen co11-
cer ning the extrn l'ellular '1; ers11s the i ntrn ceilular prnducl ion of con
u ectiYe-ti:;su e fi brils . In ;;onw of the turnours si.udi.e rl i11 tl1i s work it 
ha s b een poiis ible to sh o1Y rnr y clearly that cr>llagen 11ia)· ar.ise within 
t h e cytopl a~m of cell s, a,; i s belien d h .\· ,;orn e authors to be the 
u ni ,·enm l m otl e of f.orrna ti.on of eonn ecti ne-tissue fi hri l s (e.g . Lewis, 
1917, :Mall , lDOl-2, et ai. ) . Other \Yorkern (e.g. )faxiHHJw, 1928. 
D olija n ski and H oulet, 19=3!1) , eon,.; icl er ihat fibrils are first rleposil P<1 
betw ee n the cells, un der the inflne1we of the latter lmt not by a 
<1irect coHversinn of their (yt o11la,; m, whi.le s till oth er,; haYe aclrnn('erl 
t·h e surpri s in g Yiew that ('ol lagen m ay be <leposiie<l at ,, it Ps rerno(P 
from fib r obla st s h .\· a direct transfonuation of fibrin (Baitsell , 191G) . 
The a ttitnrle of vVolhach cun:l) to some extent l' f'('() llClles thesP 
opposing views : in brief h is c<)nclus ion is that the precursor .of 
rnllagen , a lthou gh in (er rellubr in po ~itio11 , con si::;ts i.n a liqui<l 
C' ,Y topla smic p roduct ex('J'eted by thP !'ells . ft i s n ot pn .~si hle here to 
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f' n t e r morn f t1lh in to t li i,.; cn11t ro ,·er,.; 1· hut l hP oli.;Pn«1t iou s " ·]1id1 
,,· ill li e 11ia <l e i;1 c·o1l11 eci io n \1·i tl1 t h(: hi,.;hor-.dir- ( · · rni \P(L-l Plled · ' ) 
c; ;1n;o 11 iac; a nd the ern ln·y011a ] ne1i h rnllla .-; of h r(b ,.;e n e t o ,.;l1m\· t hat 
i 1d rn c dop ln .-rn 1ir· d epr :.-;i .ti (lll i,.; ;~ t l e:1.; t one of t he 1n1 .1·s i11 \Yh ir- h 
cr1lla ge 11 111ay be d en• lop ecl (J<'i g·,.;. 11 :11ul also LJ I). 'I' h is oh"Pl'vat ion 
11eerl IJy 1w 111 ea n ,.; nr•c·e ss:n ily lw rPg:1nle rl a s ui 11 Hi c· t ing \\· it !t \\'ol 
li.1(' h 's Yil' \l'S 011 i hP lllf> i·IJ:lil i:i lll of f-i! nil jll Oducliu ll i 11 the 1·:ts l' of 
111111- 11 <'U / i lo sl 11· filiro h l:1 .-; b ; h ir th P i11t 1-.1c-.1 topL1:' llli r- cl c·pus iti o 11 of 
1·o ll:ig·c•1 1 i11 111·0 11! 11 s t i1 · l' e ll ,.; n1 igh l fi nd ih f' x p l:t 11ati<J 11 in :1 bilun• 01 
t hP t i ll lPIJll:i ('\(•['(1 t io 11 fi-0111 t h(• (• (•ll ,.; ol' i ii(• liq u id ('Ol l:1 g 1·11-]J J('('lll' :iOI 
for 11 1(• il i11 the· c· )' t<l ipl:i s m . Co l L1 g'l' 11 l'l' s lll11 11 g 11·01 11 ;111 ('.\ c·c• ,.; ;; in· lr:111 s
fo 1111:1 1i rn i of i hro c-.l'i o pla ,.; 111 o f 1h1 • !' ell ,.; o l :n· i:111 h isti 1w1li" ,.; ;11To1 11 :1s 
111:1.1 :1ppr-: 1r ;i s :1 1·01H plefr •-:1p .-; 11 l c· fo r c:l(' h ele111 e 1i1 \1· IH• 1t t l1e !'db :nf' 

111rn·r· 11 i dc •ly St'JVinat l' cl ; rn· 11 l1 c• 11 t lw c· Pl ls ;1re 11wrr do ,-;c•ly pl :H·f'd 
t hPy ll l<t_\· lw \\Pl rl e d i11t1l :I si 11 ,!.!·]p llJ:I SS c·o 11 s i.-; ti11g· ()I' :ili Pl'll:d P 
Li.1·e1.-; of c· y to pln ,.; m :111cl l'oll:1g e 11- t 1:111 -; fo rn 1e cl t·,1·t ()pbsm ( Fig. ] 17) . 
.I n ern b1·y onal nPp luorna -; of h ircls . a 1·e1·.1· n li or1 i \ P :11 t t•rnpt to fo 1rn 
co llngP 11 ci11 s rn n1ri\ rnay Ii" o bsPnet l 1\·hp11 1 hP l' ollag·e il dP\t•lop ing· 
luca ll.1· " ·ithi n t hP 1-,d opl:1s11 1 1l 0Ps 110t sep<1 1:t1P its!'lt t hPre frn m , 
l' Pfm lti ng· in :1d 11 al 11ocbl i 11 d n.-;i o1i ,.; of tlti-; suli.-;ia r1( ·p 11i1h i r1 t he· 
cytoplas m (Fig. 11). 

Frc . 11 . - l 11 t ntcyto pla~ 1 11 i c dcpo ~ i t io a of a glolnib r rn a ;;.:~ of collagen inn c-P l l o f th e cmLryonal 
nc plt rorna of l ite fmd ( lfi l +:l : u :;o ). \ ';\11 l: ic.-;on 'la in . 

S<' co 11clh , in 1h i,.; ,,.() r k lllPn lin :: \1i1l of'i en be 111:Hlf' of t he 
ns.-; (Jc i:tlio r1 ~f retir·nl111 11 fi l11 iL \lil h 11 <' U]il:1.St1c· e11 d ot lwli :1l l'Plk "\.. 
Yi!' \\ ' 11·hi(' h li :1.-; i 11 l'Pf'( ' ll t \'P<llS r-,-: 1i11 Pil ll l l!l 'h g rn u 11d is tli:1t frolll t hP 
g e 11 e1:il \ :l:il'll l:n r• 1Jil nl hc· !1u rn i~ to lip di .-;ti 11 g· u ish f' cl ;1 .-;_1·c;t !' 111 of 
1·pt in1lo-P11d o th Pli :1I !'(' l ls 11 ii il'h ;H!' cli.-di 11 µ 11 is hr•d In t lH•iJ' p h:1µrn-.1t i(· 
po11·ers, b.\ t lit•ir :1ssc)('i:it ion '"i 1h re1i1 ·n lm 11 fi l:r ik :111 d poss i lil .1· h.1· 
t h f' ir p:1rt i<' i.1i: il io1 1 i 11 iirH · 111opo i e ~ i s . Th is Yi r' 11· li:1.-; llllll'li to l'(' ( ' () i11-

lll f' 11cl it , :111cl l rn111 c·e r·Li i11 .-da r1dpui11 h (t he· nH•c· li a 1i i.·rn1.-.; of dd!'nc· P, of 
t h t' spgTrg-: ili o11 of l'on·ig·1 1 :llld Pncioµ·pn <iu ,.; par t i!' u la te 111;1 ttl'1. :111 d () f 
h ae m opoi<-'.s i.-; ) i t is pe1·lia p s :1 11 PSSP11t i:1l c·onc·ep11m1 :111 d on e \\· h ic· h li a .-; 
lwP n 111os1 p rod 11 c·t i ,.e c ii' k nrrn· lPcl g"" Y el 1 liP 1· 'Cl' I u .-; i. ,.P p ;1 rl i" i pn t ion 
of t h e.-; p (' Pll , in 11i r" vrncl11 d io 11 of 1ei in tl11m i.-; O }H ' ll i o rn 1w h do ulii: 
~ \. lle11 (l!J '! 7) li a .-; prp , (• rt tro c1 e ' icl ro n ;·e t hat i 11 t li e enc1ot l1Pli11 rn of t he 
r en a l g l onw rnl i rn:1 y l i(' fou ncl reti (' nh 1111 fi b r il .-;, a 11cl in t hi s \Y o1-k , a s 
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11·iH be seen l:d e r , it 11-;1s uf!e11 oli~<' l'Ye<I t lutl neo pl asii<· e11dothPli:ll 
ce ll s of a ng ioge nou s ori g in may n ot onl.,- be ass()(· iate<l wit Ii a ri('li 
pro<lu ction o f reti 1:ulurn fibr i ls (l<'ig. 1-±1 ) hut may a ctually d iffen·n
iiate in to ce lls iml isti nguis hablP from fihrohb sts :mcl «OJl<«'rned in 
tlw forma t ion of 1··ollagP 11 ( Vi g . l -lG) . T h is is not s11rpri,;ing in YiPw 
of t h e demo 11 strni ion h .\· :Jfax i111011· (19:.!:-J) t hat , i11 hsfrne <'nlture, 
PU<lot heli um g iYes r i sP to t.q >i«a! fihrohlasts. But much <'011fusio11 
has res ult ed h orn a fo il11 re to recog11 i:-;e thi s tranc;fonnnt ion in 
ernl oth Pli orn<1 .'i: :is ha s h een me11tio11Pd abon' , the ha 11 .-;fo1111Pd po r lio11s 
of :-; 11 eh lnmo11 rs :1.1·p u snnlly mi,.;l:1kt> 11 f or :1 true strn1n:1. 

'!' hp st ud\· o r i he 111d:1 111 orphosb 11·hic-i1 1·p] ]s :HP !"<lj>:ihlP or Ull<l<' r
go i11 g- a11d or ih P fo nn t> d prn<l 11 «1s 11·liich I hf'.\. :ll'P (':lpah lP or m:11111 -
fa r-111r i 11µ; in l11l-'i r n onn a l e 11 1·i rn1111 11c•11t is -;11pp l<· 111p1i(<·d lo gTP:ll 
a <ha n h1 gp b.\· t h<' oh sp n ·<1tio1 1 or 1hP.'if' pote111 i:diti<'s 111 «<'J Js 11 '1 Pll 
g-ro11· inµ; i n ahn o rnrn l f' 11 \· irnn 11 1<· 1ii : in li s,;11<' 1"11ll11n· ;111d i11 1wo
ph,; 111s. 
'11

111·: A TTt·:~ 1l' TJ-: t > l •:s T t ~ t :\ 'l'Jo .\ Ol .. Til t·: (}1w11"1·JJ- l: .n 1·: 01: T 1 · ~11H 11 .s 1:11011 
J•>•d \1 1.\ .\T I O:\ 0 1: 1' 1.\ t·:tJ ~ 1 '1-:C' l .\ I ESS. 

I [ h;1,; ))('p JI ;J( tp t11p lf' d to <J<.\ p1·111i11t• t ltp gTCJ\\·(h- r;Ji<' or it1lll<1lll'" 
b,1· nsce rtainin g t he propor tio n of rPlls in 111ilolil' d i1·ision at :1 gin'll 
JllO lllPJil ( i .P. :1 t th P llllllll e1it of fi xatio n o r 1leath or the tiss\ll' ). This 
p r oporti on of d i1·idi11µ; l"PlL pe r t housand <·1•lls i.'i k11mn 1 as t h1· mitoti1· 
i11<l Px (\Villi ,;, l!JT! ) . _.\ s,- u rni11g ili<1t this dPtP1111 i11:1tion is 111;1<le 
u 1ul f' r i d ea l rnrnl i lions (Yiz. t h;\l t h f' c01111 I is ;1hsoluid_1· n•p 1·<' ,.;<'nt:di1·<· 
of t hP 111111011r ns a wlw lP- t·o en surf' 11· hi «h o·n'<il la liour :1 1Hl <'Xa111i11a
t ion of manv sPdiorrn from clifterc ni pa;fs of th e sper irncn Il la) 

ob 1· iousl .,- lw llf' l"P.'isa r .\· ) . th P i11<l Px rn ;1.1· y pt fail a<-<·urntPly to n~ fi p c1 
t h e g row th - rat e of th p t um our , ror two rea so 11 .~: -Fir:-; tly, th t> 
nw th o<l :1ss11mes t h;it t he d iYisio 11- time ( i.(•. thP pPr iocl takr11 for th f' 
m it oti<· pro1·ps;; to Le 1· ornp lete rl l is 1·ou sta 11t in d ifh•re11I n•l ls and in 
1lifh-•r e nt tun 1o ur -;: u•t 11·p h<11·e l it1lP information n·g-nnling thP 
d i1· is ion-l irn f' of lhe !" Plb of hig·h pr n11irn:11.-; :1n<l . . 'io for as I \'nn sef' . 
no j ust ifi cat ion for assu min g thnt it is rn11 sia11t, r :-;1it>ciall_1· for 
differ e n t kirnl s of !"Plls . .\ t mn our 11·h i1·ii h:1s a 111itoli1· i11 dpx of '.! 
m a v t h 11f\ ad u a ll .' · b P gT011·in g a t iht> ,;;11 11<-' ratP a .-; 1:11 p 11·hos<' milot il" 
i. n cl ex is 1 ]JPr t housa 11 <l, if thP l"Pll s o f th<' firs t t1111101n- tak <' [1Yi<·<' a" 
l ong to <li\· i<]P <I S t. hosl' or t he :-i ('('O lll J tU tll Ollr. "\\lillis <Ollljl<ll'P<l [h1• 
g- rmdh - ra it• o f l 11111 011rs 1\· i ih l h:d of th 1•i1 · 01111 ( h1• p:i1il" ) lll<'L1s lasf'S, 
SO i hai hP \\"; I S <l <·al i11 g not Oll l .\· 11·it ii thl' .'i::llll<' ki 11.J er l"PlJ .'i '1111 11·ith 
c t~ ll s of id <• td il": il a 11 1·p,;t n · : I h<'n' is . I hPrl'l°on', i 11 ,.;ul"h ;1 1-:1 se, 
rn 01 ·p j 11 st-ifi 1" :1tio11 for ns.su m i11 g· :1 nw1·e-or-lP.'iS l"Ollstant an •r;1gP 
<li,· isi o 11 -t·irn P, a l t houg h l he ;1 :-;surnpt i11 11 is no l lwyond (l isput<'. 
\ V ii PH', ho11·p1·p1 , (lll(' at iPIHIJis to (' 0111Jl< IH' difl'PJ'l' ll l t1111 10111·s. :111d 
PS !JP<' ia ll .\· d iffr n ·n t· ki 11 cl ,; of tu11 1om·s, P,T<'at 1":1 11 ti1111 .'iliould hP 
exPn-ist' d i n id1·11l i fyi ng t he rniioti1· ind e :-; 11·il h thP gl'<m(h-rnte . 
fl p1·011<l ly , ii is gp 11 er :ill,v br ]ip1·pd t hat a mitotic di 1·ision phy,; a part 
in th e muHipli c:il io 11 o f 1·P lls, P»1ie1·ia ll _1· in cp1·tai 11 ki11ds of t tunours . 
I11 sOJ ll P S<llT01ll :da, for l'XnmplP. it is lit>li e n·<l li .\· m:m.1· :1uihorili e,; 
t ha t a 111 ito,; i.-; 111:1.\· act ua ll y pre1lo rn i11:ite 01·pr rnito :-; is. For t lii :-i n·;1 :-; 011 
it i,; <lo 11 htf 11 l 11· l1l'th e1·, stric tly, OJJf' is eHn jHstifiPcl in a ssuming that 
th P rni loti1· i11d <·x i s a (nil-~ r eflPcti -<1 11 of t lw nu 111hPr of cell 
<li1·isio 11 .-; in a giH n Yolu rn e of th e tissuP. This factor is do11btlPss of 
m in or impo d a 11 l"f', bid 11·he n on1 • is rlealing \\·ith l"Prtain i111nonr,; it 
is a t l east \1·ort h heari ng in miLcl 
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THE MITOTIC INDE X . 

With all its rlrawhacks , hO\rnYer , the mitotic iu<l ex remain :; th e 
only metho<l whereby one can express with more prt>c ision sta t em e11 h:; 
su ch as "mitoti r figures are fr equent , 01· prei;ent , or o<·<·tu here a J1<l 
t h ere " . One fr equ ently h earn it sai<l t ha t benign tumours of a 
certain kind of ti ssue are to be distingui sh ed from th e ir malign ant 
l'Onnterparts by the presem.:e of mitotic figure s, or h:-· th e fre(1uenc,v 
of mitotic fi gures . But often it is found that between t h e oenign 
t umours arnl ma l ig nant tumours th e difference in mito t il' in d ices (lik e 
the <lifferenc e;.; in so man y other ·· diag nosti c " features) p roYes to 
be one of <legree 11nd tha t a g ra(l ed seri es of m itotic fr equency.occu rs. 
'Vere the ;.;e id ea s expressed pr el'isely, on e would at least lia\·e some
thing to attack in argumen t. Sometim es th e erTone011 s d ate111en t it> 
m a <l e that th e prnseuce of m itoses is a peculiarity of mal ignan t as 
oppo;;ed to beni gn t umours. But it is to he notecl that in some 
ma lig·nant tumours mitoses ma ,v he very hanl to fin<l and au index of 
less than l is common. On tllE' other h and , in m a ll)' l>eni gn t umou1 s 
mitose~ can he fournl , µroYidi ng that one ha s the irnti ence to sean ·h 
long enough. Considerable conn ts may be obtained in rapi dly gro\\·
ing infectious ben ign tumour s su ch as t h e co ntagious lrn ccal pap illo
matosis of dogs . The truly n eoplasti c nature of thi 1; diseaE>e is of 
course open to rlouht. 'l' he following table g ives an i rl ea of th e 
fr eq uency oi mitotie figures ir. some of 1he common tmnours : -

TAnLE OF ~1:TTOTTC INDI CES <ff 80~1 E C o1nro:...E1t '!\· .>J OL:H s . 

Species . Tumour. 

Lowest. 

Mitotic Tndex . 

I 

Hig hest. I A verag<'. 

N um ber 
of Cases 
on which 
Average is 

Cal
c ulated . 

~·--~· ·------~----·----------- ---- - --

Vario us . . . .. . 
Canine . . . .. . 
Bovin e ..... . 
Ovine . .. .. . . 
B o vin e .. .. . . 
Porcin e ..... . 
l3ovi nP. 

Canin C' .. 

Va ri o cs 
(ma mmals ). 

Va rious 
(mammals). 

H.umin a nts .. . 
Bovin e ..... . 
Canin e .... . . 

Ca.nine . . .. . . 

A cantl1onHL ........... . 
Basal cell epitlw lio nH1 . .. . 
Carcino ma hcpa t ocell ul a rt' 
Carcino ma he patocell ul a rc 
A -leno ma hcpatocellul a r(' . 
Ad cnoma hcpatocel I ul a r('. 
Carcino ma cholangiocell u · 

Ian>. ...... ....... ... . 
c,ircin o nrn cholang iocel lu -

la.r(' .. . ........ . . . . . . . 

Fi bropl astic sa rcoma . . ... 

Angiogcnous endotlwlioma 
Thyrnoma .... ..... ..... . 
Mesothel ioma ........... . 
Contag io us (vcncr!'al) 

tumo nr .. . . . ... . ..... . 
Contagious buccal papi l-

loma .......... . . 
Fowl... . . . . . " Mixcd· 2elled " rnrcorna . 
Fowl... . . ... E m bryo na l nephroma ... . 
Fowl... . . . . . 1 Ovarian carcinoma . ... . 

:l 
< l 

0 

< l 

< l 
0 
2 
3 

< l 
< l 
< l 

13 
4 
2 
.j. 

4 

3 

4 

3 
< 1 * 

:l 
lfi 

6 
5 
:l 
2 

;} 

I 8 / 
O·G 
:2 (j 

ll 

:2 7 

.j. ;) 

·7 

() ;... 
2 ·i) 
() (.i 

l ·G I 
l . :2 /· 
1 7 

3 !J 
6 

3 

l:'i 

6 
4 

1l 

N o TEs. - Jn cases wh ere an ind ex of less tha n 1 ( < 1) is recorded, a t least 2,000 cells were 
count ed with out observing a mi totic figure; t he fig ure is thus act ua ll y below 0 ·5 , 
a nd for purposes of averaging has been coun ted as nil. Th e a verage fi g ure is t hus 
n,n unknown fraction higher tha n the fig ure gi ven , a s d enotc:l by t he + sign . 

Where a co un t of nil (0 ) is r ecorded , mitoses were not d emon st ra ble n,fte r 
exhaustive searching . 

* See page 214. 
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I XTl lOJH: CTIOX. 

Som e feat u J'ec; of iuter e:s t appe<1ring from the fol' Pgoi11g table 
are : - T h e <i h solut e (1 :) ) as \Yell a,; the aYerage (()':)) highest· incle:s: 
\\·a ,~ fo u ll!l in t h e con t ag iou s Yenereal tumour ot <logs. SP<·o1Hl ill 
bot h t h e,;e r esp ects ;; t:rn d th e a('anthom :1s (1 l <lll<l ,-; resper·t iYPly ) . 
Bm;nl-ce ll ep ith<>li onrn ( i11 111<111 a ,;l0\dy-gro1Yi11g turnou r) may ha\"(' 
~lll unexp eete(Uy high 1·01111t (e .g. -±, in one case) . ! HYa:;iYe liYer-celJ 
t mn our:s (cm-cin o rn a h ep:1 t o!·ellularP) of oxen carn10t be rigi rll,Y distin
g u ish ed fro m 11 011- irn- as iH' t nmonrs (adP11m1rn hepatocellular&J 011 H1 P 
b as is of t he mitotic i llll e:s: : in the fonne1· thP ind P:s: ma y be 0 i11 sornP 
case:;, alth on g·h usu a ll ,,- i t i ,; hi g her: i n th e on l :Y ('ase ;\.P han) of the 
latte r an ilJ(le:s: o F 0 " ·a s r econ l Pd, \\·hile in the pig <l r· ouu( of --1- "·a,; 
ohtn ine rl fo r a li Yer-cell a rl e noma. ln th e sheep , can:i11uma h epato
cellulai·e h a d a hi g h er iurlex than in the ox arnl 110 ('<1SP \Yas en('oun
ter erl in " ·l1i ch mi!o,;e,; \\·er e a bsent . Carcinoma <"110lnngioceJlulare 
h as a h igh Pl' a H ra g e ill<le:s: tha n cal'<'iuonia hepa to(·ellulare. Co11s icler
i11g the a w rage fi g ures . one llW ,\' b e surp1·isNl that the highe:<t i1uli< '. PS 
do 11 ot r each su (' li high figures as rnig·ht he an(i ('i paterl . 

l ha\·e ldt a cl e:; (']' ip tion of the teC"h niqn e emplo:\'Pd until after 
the <li s('uss ion of th e 11 :X ratio antl of tlw mit otir· i111lP:s:. for Loth 
t h ese h aYe to lP m en ti oned again here. 

F i,rn tio11 ({ lid S lru111 ·11u . 

.Jlo:it spec irn eu s, a s \\'a s i11e 1·i tahle, ha<l l:e?JI fixPcl in fo rnrnlin . 
an rl h ad t o he iuo rdaut ecl i11 ZenkP1"s p ri or to ihe application of 
fib r illa r s tnin1' . T h is process IH'OY ecl Yery suc<· <'ssfu l , although less 
<' lear and hrilli:rnt pidure,; nrP oht a i11 e<l than 1Yith Initial bichromate 
fi xn t i011. B nt in the case of t h e maj ority of the l:iter tumours 11"bi('h] 
e:s:n n1 i11 Pd , fi xa tion in Il elly ' s fluid (Zenker's D, n eutrali sed fonnnl<le
h :,·rl P 1 ) \ HlH en s ur erl by sen di iig su pplies (of the unmix e<l con s t i t u eni. s) 
to t ho;;e li kel.\· io ent 'OtrntPr tumou rs . T h e fi xation of thin piel'PS 
( 4-() hum·:; ) i s l eft in t h e lrn 1uls of t hP sernl er , '"h o ,;n hseq tten 11,1· 
1Yash P .~ th e m a t er ia l OYer nigh t u nrlPr a runuiug- tap and fonntnls 
th e specim en s in () 0 p e1· cent. aleoliol, in " ·hid1 ihey m ay lie indefi -
nit t- ly wi thon t <1 P1 Pr iorahon . A loup: \\· ith ( h t-se ZP n kN-fonuol (") fixed 
frag m ents . SP1Hle r,.; of tum onr .~ \\· ere re(pH'~tPrl (o .'clld the rem:1irnlPr 
of t h e tumo ur p1·eserYe(l in 10 per cent. fo n1ialiu. 

As a g en er al rou t ine bot h fro;1, en alJ(l emhe cl<lP<l Sf'(·tion s o± each 
tumour \Y e1·e used a n d in a ll im1w r( a 11t. ('ases a nrrn1lJPr of pieces werP 
sel ertecl from represeniatiYe part s of th e sp ec imen . The .~tai1rn 
e mp loye(l wer e h a em a l u m-eo ~i n , Yau C:hewn, nrnl Srnl a11 III i11 f'Yery 
ca se , 1Yh ile in n ea rl ,,- all ra sp,; .Jlallor:;" s trip le ::;ta in " ·as also Pmplo,1·e<l 
for t h e stu d,1· of r et icu lum . I n a great Hmnher of cases 2'.lallory 's 
phosphotungstir· acid ha ernotoxylin nnd 2'.fay -Urun e\rnl<l-Giemsn 
st a ini n g \\·ere 11 se<l . fo r fibrils a n rl fn r h<1deria and haem ai.ologic·al 
cy tology r esp ed i 1·ely . T n selecie<l l'a s e~ B iekhO\rnky i m pregna tiou 
" ·as c·a ni Pd out-. Peter',.; a rnl H ei rl en ha in' ,, rn0<lificn tions of !inllon·' s 
ae id -f uch si n-a na liu e-bl n f' -orangP-G m ethod \\·ere hierl hut fouu rl f.nr 
m:1· p nr pose to g-i1·e no ;1dnrntngP O\"PI" t h e or<limu'.\· " hi1ile stai u " . 

. --- ---- --- --
\·; ) '!'his .is un dou bted! _\· t h t' best g eneral fixati"" fo r histological i11vestiga

ti on of t umo urs of a ni1na b , p r o,· idecl t hat formalin-fix ed piec·cs for fat-stai n 
in g also su IJ111 itted . 
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TECHKIQUE. 

Where tumours were obtained fresh, air-Llried , ~lay-Grunewald
Giemsa stained smears were prepared if feasible. By this means not 
only was cytological study of some of the tumours facilitated, but in 
some cases a rapid diagnosis could be based on such smears: I found 
that the following diagnoses ooulcl be confirmed with reasonable or 
complete certainty from smears, es:pecially if the surgeon had 
previously consulted the pathologi st and had exhibited the case, so 
that one knew the various possibilities that were to be suspected : 
acanthoma, basal-cell epithelioma, end·othelioma, fibroplastic sarcoma 
(distinction from equine " sarcoid " very difficult), endothelioma, 
contagious venereal tumour of clogs, lymphocytoma(") of fowls. 
Further, by su ch means actinomycotic and other granulomata can 
usua lly readily be eliminated. Where tumour diagnosis depends 
largely on topographical relationships of the tissues or on the demon
stration of intercellular matrices, obviously smear diagnosis must not 
be attemptetl. I had only once the opportunity to attempt diagnosis 
of a liver tumour (fresh material encountered at meat inspection) 
from a smear: in this case the neoplastic cells \Vere easily recognisable 
as of the liver cell type, and because they happened to show great 
anaplasia, a diagnosis of primary liver-cell carcinoma 1Yas made . 
Doubtless, however, in the case of the less anaplastic liver-cell 
tumours, where difficulty arises in the distinction of carcinoma fr.om 
atlenoma, smear diagnosis might be most unreliable. 

jJJ eas urement of the JV ucleola·r-nuclear 1·atio. 

A technique for this rletermina ti on has been published by 
)facCarty and Hammecler (1934) . depending on projecting by means 
of a camera lucicla the images of the nuclei with their nucleoli and 
tracing the outlines with a planimeter. A similar method was tried, 
obtaining great enlargement with a Zeiss projection micr·oSC·ope, and 
tracing the outlines on paper. 'L'wo methods of arriving at the 
relative areas of the nuclear and nucleolar tracings were tried: the 
first by tracing on to finely-ruled graph-paper and counting the 
included squares; the second by measuring the circumferences of the 
tracings by means of a sensitive plauimeter. Accurate results are 
obtainable, hu t the method is too laborious for the examination of 
many hunclre<ls of specimens. 'rhe same applies to a method that 
was tried 11·hereby the tracings 11·ere obtained on graph paper by 
means of an Abbe dra1Ying apparatus. It was felt that great accuracy 
was not a r equisite, and the rn et hod by which most of the figures 
were obtained 11·as by means of a " clot-and-circle graticule "('). 'rhis 
consists of a cirde of glass, which like any ocular micrometer , is 
introduced into the eyepiece of the microscope. On it are etched a 
gracled series of circles of more or l ess stanclarcl size and a series of 
c1ots corresponding in size (Fig. 12). Calibration of the absolute areas 
with various len s s.vstems i;o; performed by means of measuring the 
diameters against the scale of a stage mi rrometer. 'L'h e relative areas 

( 0 ) Recently the value of the smear method for rapid diagnosis of neuro
lymphomatosis gallinarum (in which the same cytological picture is seen as in 
l~·mphocytoma) has been pointed out by Downham and Crompton (1934). 

el I have to express my thanks to Dr. A. J. Orenstein, C.M.G. , and to 
Mr. H. 8. Patterson, for drawing rny attention to the existence of such' 
graticules and for suggesting that I might find one of use. The graticule was 
~upplied by Messrs. Rheinberg & Co., Ltd ., London. 
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INTROffC"CTION. 

of the circles (and dots), reckoning the smallest as 1, is then deter 
mined. The scale of areas which is in use at this Laboratorv i8 
graded from 1 to 900. To determine the n:N ratio, the nucleus ·and 
the nucleolus of a given cell are matched with the circles or dot;; 
respectively (it being usually more convenient to match the nucfouH 
with a circle and the darker staining, opaque nucleolus with a du1 ) . 

• ••••• 
900 576 324 196 100 64 36 16 4 1 

0 00000000° 

Fra. 12.-Dot-and-circle ocular micrometer Lse~ ior estimation of n : N ratios; the nurn bers 
inuicate the areal relationships. 

The matching may be done by actual superimposition of the dot or 
circle on the object, but it is found that with very little practice one 
becomes just as accurate at matching when the object and the 
scale lie alongsde or near each other. As has been said 
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the method a:; I have used it is rath er rough, there being only 10 
standard areal si11es behrnen 1 and 900 on the scale. lf greater 
accuraey \Vere desired, more dosely calibrated scales -might doubtles~ 
be constructed. A further objection is that not all nucleoli and 
nuclei are e ircular in section. Hmrnver, fairly aeeurate Inatehing 
of irreg ular shapes against the circles may be <lone by ex1Jerienee 
In cases of g ross irregu larities and where it is desired to measure a 
particular ll ucleus aftected by such , one of the othei· metho'b men
tioned, or e\·en direct measurements 'vith an ocular microm eter may 
be resorted to. The n :K ratio of ~IadJarty and Hammeder is cal
culated for many cells and an average 1alrnn. This procedure is Yery 
laborious as a routine, ancl 1Tas only carried out in special cases. 
More us ually a fe\1· cells cousi<l erecl a \•erage in respect of n :N ratio 
were selected by visual inspeeliou, and their 1·atios mea:rnred. What 
interested me morn was the determination of the maximal ratios 
encountered, for it , as MaeOarty and Hammeder eontend, one ean 
speak of a " malignant eell" and such nrnligna ney is incl iC'atecl by 
an increase of n :N rat io beyond cer tain limits, then ::rnrel,y evell a 
single eubrgecl nudeolu:-; enc·ountPTed in a tumour denotes 
malignancy, inasmuch :is a tumour " ·hich has eYen one" malignant" 
cell is malignant or destined to malignant growth. But it is of 
co urse, as is well kno1Y11 , not advi:;able to speak of a " malignant " 
cell in the mo1·pbological sense, there being no single conf'tant 
morphological aecornpanirnent of malignancy (see Borst, 1933). 
Nernrtheless, it is true that in benign ancl non-neoplastic cells the 
nucleoli usually remain within strict limits of size, and in most 
benign tumoun; not a single n: K ratio can be found " ·hi ch falls 
<ldinitely on the wrong sicle of tht> honlerline( 8

), if hyalinised 
nucleoli be clisregarded. 

J[ itot ic C om1 ts. 

The technique of mitotie counts h as been described by Willis 
(1932) and is s imple, although Yery laborious. In this work the 
labour of co unting a thousand cells 'ms usually shortened by cakula
ting the mean nmnber of cells enclosed within a giYen :fiel<l and ihen 
si mpl~· noting the number of :fiel<ls seu n·hecl. Fmiher re<ludio11 of 
labour may be aehievecl by in trodueing in to the ocular a sma ller 
square or circle rule<l 011 ;1 p;lass scree n, estimating ihe aYerage 
number of cells enclosed thereby, and then determining the propor
tion of the whole field which it encloses. I n making mitot ic counts, 
i t will be found that great rnriation is ob!u in ed in cliffereni. parts oi 
the same tumour. W illis therefore rnacle seYeral counts in clifferent. 
parts. ln th e present work, this was not don e, save in specia l C'ases . 
It is felt that in practice, one '"ishes to kno" " the worst " of any 
tumour , ancl what is of ch ief int erest therefore is au imlication of 
the gr·o\1·th-rate(9) in the most rapidly growing parts, not in parts 
which are neerobiotir, ill-nourishe<l , or " ·hat-not. As a general rule, 
therefore, the coun t " ·as matle in " ·hat, after a preliminary inspection , 

(
8

) As except ions may be menti oned bovi ne neurnfibroma , porcine; see 
hepatoce llul ar adenoma and some tumours diagnosed as lymphangioma. in t hi s 
work. 

( 9 ) Howevp 1· inaccurate this may be. Seo the re marks made previously. 
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wa s. consid ered to be t he most rapid ly growing or flourishing part. 
Further, in most ca ses , only a thousand cells " ·ere !'Ounte<1 and the 
number fo und in mitosis was given as the index. 1£ mitoses were 
present, hut not foun d in count ing a t housand cells, the index " ·as 
given as less than 1 (<l ). If mitoses could not be found , the index 
was recor ded as nil. In all cases, apart from the actual count, the 
tissues were wid ely scrut in iser1 to determine the presence 01· absence 
of mitoses and an ind ex of n il was not recorded unless exhaustive 
sear ch ha d fail ed to disclose a dividing cell. 

3G 



OHAP1'ER II. 

Tumours of Epithelium. 

The l'1'Ublem of Classifi cation . 

T1rn customary attempt to separate, as a group, t umours of epi the
li um at .once meets with difficulties which do not always seem 
fully to have been appreciated. In the first place there is the a lmost 
insuperable drawback of the lack of any generally accepte(l and 
satisfactory definition of epithelium-satisfying, that is, to the 
oncologist as well as to the histologist and the embryologist. To the 
histologist epithelium " consist of cells of various shapes whir h are 
usually connected with one anoi her without an appreciable amount of 
intercellu lar substance " and " arranged in sheets or layers of 
different thicknesses "-hich either cover an even surface, or are rolled 
into tubes, or invaginated into small SaCS " (M:axirnmY, l9:H)); Or 
(it shoulcl be added) form " solid cellular {'Ords, more or less regularly 
arranged, which have no relation to a free surface " (Elwyn and 
Strong, 1932). Such definitions might well be held to i'. :lude under 
the term epithelium both the endothelial lining of the Yas(·ular 
system and the (mesothelial) lining of the coelom, as well as certain 
elements of the nervous system not usually recognised as epithelium; 
while the position with regard to the thymic reticulum cells (see 
"thymoma") and the elements of the adrenal medulla (see " tumours 
of the adrenal ") is made far from clear. Embryological considera
tions give us but little assistance, si11ce not only is epithehum as 
defined above derived from any one of the three primary germ l:\\'ers; 
but from ectoderm and entodenn (as 'rnll as from rnesoderm) arise 
cells " ·hi ch have exclusively or largely a supporting function 
(neuroglia cells, thymic reticulum cells) and \Yhich do not possPss the 
characteristic of being arranged in dose rnntiguit:v to one another. 
For such reasons there has nevPr been a satisfactory definition of 
carcinoma-a category which is vaguely conceived as comprising 
malignant tumours the " type cell " of which is epithelial. 
But it is not clear whether this expression implies merely a 
rnorphol ogic.:a l resemblance of the neoplasti r, cells to the epithelial 
prototype, or actually a clerivahon therefrom. These questions 
are indeed left unanswered, the classification of tumours and 
perhaps especially those .of epithelium remains unsatisfactory and 
the scope of the terms nudefined. The nomenclature has served \Yell 
in the childl1ood of the sciencP of onrology and although we haYe 
outgrmYn it we are left with nothing to put in its place. It is 
customary, however, to exclude from the tumours of epithelium those 
composed of the elements of the nervous system and of endothelium, 
while to-clay most authorities are agreed that it is desirable to place 
under separate categories those arising from the thyrnic parenchyrna 
and from the cells of the coelomic lining. There is also much to be 
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said for th e practice of including as epithelial tumours some which, 
h owever l acki ng (as regards morphology and arrangement) their cells 
may be in similarity to epithelium, have been proved or are believed 
to have arisen from epith elial cells . 'l'his practice cannot, ho,rnver, 
be can ied to its logical conclusions which "·ould mean that all 
t umours must be considered as of epithelial derivation, since at one 
stage in embryonic development, as is well lrno"·n, all the cells are 
arranged as epithelia; t he modifications whereby arise the mesen
chymal der ivatives and the nervous derivatives, etc. beiug secondary. 

Under this gener al category we have to consider tumours both 
of squamous and of other (e.g. glandular) epithelia. Here also no 
sharp division exists . It is customary to consider malignant tumours 
of t he squamous type of epithelium (whether or not the latter under
goes differentiation) as a subgroup, epitheliomata, and under the 
same heading have often been placed certain benign or not clearly 
malignant neoplasms which arise from the accessory epidennal 
structu res (of ectodermal origin). Great confusion surrounds the 
prop er placing in th e classificatory scheme of certain tumours of 
ecto dermal origin . 'l'hese are : malignant tumours arising from 
accessory epidermal stru ctures such as sweat glands and sebaceous 
glands, which are usually simply termed carcinoma; further 
epithelial t um ours of th e breast should logically be considered as 
being among the epitheliomas, but this is not done(1). It is apparent 
that in t he present state of confusion any grouping must be highly 
arbitrary; and it is not our task in this work to set up a new 
classification, but merely to fit our own material into the scheme as 
intelligibly as possible. 

'l'he epithelial tumours in the Onderstepomt collection fall under 
the following heads: cornu cutaneum, ep ithelioma (inclu<ling 
acanthoma, basal-cell epithelioma, and epitheliomas of the sebaceous 
gland type), a denoma, and carcinoma. There are further certain 
t umours with epithelial characteristics (possible neuroblastomas and 
epith eliomatoid melanomas) which are <liscussecl in separate chapters. 
From the scope of epithelioma are excluded tumours of the mammary 
parenchyma and from t he scope of carcino1na tumours of mixed 
character of the mammary glan d of the dog and of the kidney of fowls 
and mammals (embryonal n ephroma). 'l1hese will be discussed under 
the mixed tumours. Papillomata also are dealt with under the mixed 
tumours (in Chapter X), for reasons which will there appear. 

l. Cornu cutaneum. 

Exam ples of this neoplasm were found only in ruminants. 
Among fou r bovine cases the skin of the dorsal region of the head 
(frontal or nasal regions) was thrice affected. One of these cases has 
been descr ibed by Brown (UJ35a). In the fourth case the skin of 
the tail was affected; t h e growth did not form a typical horn but a 
globular mass of keratin wh ich may perhaps be rather of the nature 
of a hyperkeratosis . I n t he fifth case (Fig. 13) the external ear of a 
sheep (ovine 6142) was a:ffertecl by a horny tumour of very regular 
form similar to that descr ibed by Beath (1916). 

( 1 ) It must be remembered that in the French pathology there is a tendency 
to call all carcinomas epitheliomas. This classification does not apply here. 
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Among these cases is not included a specimen of a horny out
gr-0wth in the nasal region of a bovine (12902) which was developed 
in response to those traumatic and irritative influences to which 
cahes are s-0metimes subjected by the natives of Barotseland and 
which have been described by Purchase (1935). It is uncertain 
whether this growth (hyperkeratosis?), which has been illustrated by 
M:artinaglia (1933), is to he regarded as neoplastic and equivalent 
to the " spontaneous " cutaneous horns. 

Frn. 13.-Cornu cutaneum of the external car of a sheep (6142; nat. size.} 

2. Epithelioma. 
(Tumours derived from squamous epithelium or its derivatives, 

excluding the mammary gland.) 
(a) AcANTnm1A. 

Malignant tumours characterised by prickle cells and often alsu 
by " pearls " or concentric .keratinizations ai e by far the mosi 
frequent malignant tumours of domestic mammals, the Onderstepoort 
collection containing 94 tumours of this type. Aeanthomas are thP 
most common tumours of oxen in this country; in the Angora goai 
they are equally as frequent as melanotic epitheliomas; in equines 
they are exceeded in frequency only by " sarcoids "; in the clog, 
only by the contagious venereal tumours; and in the sheep, only by 
(gland-cell) carcinomas. They are among the rarer neoplasms of thP 
fowl and have not been encountered in the cat or in the pig. 'l'heir 
site of occurence varies greatly m the different species :-ln both 
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horses and oxen they am most commonly found affecting the orbital 
region, and when the specimen is obtained at an early stage, an 
origin from the conj unctival epith elium can be determinerl. In the 
sheep they have been observed with equal frequency in the orbital 
region and on t he " scalp " (fronto-parietal r egion) . In the Angora 
goat, as has b een sho~rn by 'l'homas (1929), the s ite of predilection is 
the perineum. In the dog they are 11 idely distributed, but are not 
seen in the orbital region or else\Yh ere on the skin of the head. In 
the fmd , the leg below the tarsus was most often affected. Oth er 
common sites for these tumou1·s are the penis or prepuce of the hon;e 
and the dog , the n1men of the ox(2) and the bucc·al muccsa of the 
clog . An unrecon1ecl location for this neoplaw1 in the sheep i,.; the 
omasum (oue case). This tumour (Fig. 14) was situated at the ornaso .. 
abomasal orifice and prnduce<l. h epatic metastases (Fig. 15). 

Regan1ing the acanthomas of the dog, the pre1rnce or abc1ominaJ 
skin was the site of predilection. Less often the buccal mucosa (gum s 
and h ard palate respectively) was affedecl. 

The acanthomas of the fo1d aJfeci ecl the skin of the leg (tarsal 
or metat:nsal region) in bYo cases and the neck in one case. 

It is interesting to note that roughly 97 per cellt. of acai1thomas 
in domestic animals in this country are of ectorlermal origin (e.g. 
skin, conjunctiva, buccal mucosa) anrl approximately only :3 lJer tent. 
of entoclermal origin (£me-stomachs). Also that in . spite of the 
frequency of the tumour in the goat, constituting 29 per cent . of all 
our cases, no entodenn al acanthoma has been seen in this species . 

Considering all the species, 2(i per cent. of aca nthornas "·ere 
sit uated in the orbital region (i.e. conjunchrn), 11 per cent. i11 the 
p enis or its sheath, and 2'.~ per cent. in the perineal skin illducling 
the lips of the vulva (all caprine cases except two). It is not 
desirable to give a total ngure for the occurrence of acanthoma o1 the 
fore-stomachs, since those organs arn peculiar to ruminants. 
(Acantboma of the oesophageal portion of the stomach of the hon;e , 
corresponding to the fore -stom aeh s of 1·um ina n ts, is ku own but has 
not been seen in tbici country.) Only in dogs " ·as the buccal mucosa 
aftected ancl it may possibly be 'rnrth while to bear in mind the fact 
that only in this species clo benign contagious neopla.srns of the- bnceal 
mucosa OCC'llr. I do not, hon·eyer, " ·ish to Tearl anything significan1 
into this conelation. 

Tn the case of the epidermal cH;anthomas, meinstnsis is hut seldom 
seen, except in the case of the Angora goat in which it is a frequent 
OC'('UlTence. We have not enconnte rell it in other speC"ies. In the case 
of the entor1ennal tumours, on the contrary, metastasis was frequent, 
occurring in tliree out of six rmninal hunoul'S of oxen ancl in one 
omasal tumour of the sh eep. The nuninal tumours reaclil,'I· 
metastasize ancl also spTeall b.\' di rect cont inuity, the growths haviug 
a tendency to progress int mm urall_,. from the mucosa to the serosa, 
whose lymphatics beC"ome permeate([; thereafter there is a breaking 
through the serosa and the formation of continuity growths on the 
contiguous viscera. .Metastasis 'Yas not seen i11 the home, in the clog, 
or in the fon·l. 

( 2 ) It is interesting to note that acantl1om as of t he rumen, u s ually 
considered rather rare tumours and two cases of whicl1 ha ve been reported in 
this coun t ry by de Kock and Fourie (1928), are more than half as frequent as 
those of the orbital region in bov ines . 
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Fro. 14.- Acanthoma of the omaso -auumasal orifkc i11 a ,!Jeep ( 131 22; nat. size.) 

Fm . l i5.-H cpatic metastases of the ovinc omasal acanth oma shown in fig. 14. (13122 ; 2/5 x) 
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It has been our experience, in routine pathological diagnosis, that 
acanthomas are often not recognised with ce1tainty by Yeterrnary 
clinicians in this country. Clinically they are often ccnfused with 
superficial actinomycomata, and at autopsy (meat inspecti<m) with 
visceral actinomycosis. In routine diagnosis one soon becomes alive 
to the fact that many suspected epitheliomas prove to be actinomy
comas and vice versa. 'lhe older veterinary litei ature, as is well 
known, contains many reports of " cancers " of animals which were 
in reality actinomycosis, and actual enclemics of " cancer " causing 
considerable alarm from the meat inspection and human public health 
point of view have received prominence in the past. ln connection 
with the confusion clinically with actinomycosis it may pornibly be 
of assistance to the clinirian to point out (a) that the sites of election 
of actinomycosis and acanthoma are very different ( vide supP11) anrl 
(b) that it is often of considerable help to demonstrate " pearls" 
macroscopically: these bodies L:an ·often be recognised with the 
naked eye. 'fhey may, however, be confused with the " granules " 
of actinomycotic pus; the pale yellow colour of the latter should be 
remembered as compared with the whiter colcur of " pearls ". 
Giemsa-stained smears will ra piclly settle the cl ifficulty in cases of 
doubt, not only on account of the demonstration of the organisms but 
also because neoplastic squamous elements are easily recognised in 
smear preparations. Finally, ulcerating growths in the orbital region 
of ruminants a11cl equines, on the :i:;enis and sheath of equines and dogs 
(contagious venereal tumour !-actinomycosis being rare), in tl1e 
perineal region or uclcler( 3

) of goats should give rise to a suspicion of 
acanthoma or of a neoplasm in preference to actinomycosis; while 
in the case of growths of often somewhat similar appearance in 
regions other than those election sites the susp icion of actin·omycoma 
may well be strongly held. 

Histopatlwlogy. -'l'he microscopic structure of typical acanthoma 
ii:; well known and need only be briefly summarised here. 'l'hese 
tumours consist of a connective-tissue stroma which is most variable 
in its degree of development, in some cases being so prominent as to 
produce a scirrhous type of growth. This stroma supports nests or 
strands of cells which in their morphology and arrangement have a 
resemblance to those of the different layers of squamous stratified 
epithelium; viz., adjoining the stromal septa is a single layer of 
vertically arranged cells of the basal type, further from the sepb 
these undergo differentiation into fibrillated (spinous) elements 
corresponding to the elements of the stratum spinosum, while still 
more ''centrally", i.e. at the parts most remote from the stroma. 
cornification ·Occurs (stratum corneU?n). The relative development of 
these different "layers" varies widely, so that in some tumours the 
basal elements may be very prominent, in others quite inconspicuous 
as compared with the prickle cells. Typical pearls (i.e. concentrically 
arranged hornifying elements surrounding centrnlly placed and fully 
keratinized cells) are not always developed and the keratinization may 
only overtake individual cells here and there. It must be noted that 
the terms " basal cell " and " prickle cell " are used in the com
monly accepted textbook sense. Actually the basal cells of the 

(") Acanthoma of the mammary skin is often erroneously reported as 
" ·mammary carcinoma ", a procedure which is to be discouraged. 
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epidermis are also provided with prickles, i.e. cel~-fibrils which oon
tinue throuo·h the intercellular cement substance rnto the cytoplasm 
of adjoining cells, as may be seen in properly prepared. and stained 
sections of the skin a fact which has correctly been porntecl out by 
Haythorn (1931). 'i1he distinction is therefore a somewhat inaccurate 
one. 

'l'he mitotic index in the more rapidly growing tumours is high, 
as much as 13, probably indicating that acanthomas are among _the 
most rapidly growing of all neoplasms. Nucleolar enlargement is a 
constant feature , n : N ratios of 1 : 4 · 5 being encountered on 
occasions. 

It is not intended to treat fully of the pathology of all the Onder
stepoort tumours in this text, the histopathology of " cancr·o i~ " 
in its typical forms being as well known to veterinary as to medical 
pathologists. I have selected, somewhat arbitrarily perhaps, a few 
cases for discussion and description here , because of their rarity or 
because ·of special features of the pathology regarding which con
fusi·on is likely to exist. Actual difficulties in the recognition of 
acanthoma microscopically se ldom occur. 

Melanin-pigmentation of Acanthoma. 

Melanin pigmentation of the cells of acanthomas is rnre. A 
pigmented acanthoma has been recorded by McFadyean (1890) in 
the horse. I find no mention of pigmented acanthoma in the human 
literature. Thomas, also, in his extensive experience of epithelioma 
of goats (among 'vhich pigmented epitheliomata are frequent) saw 
no case in which a tumour of the acanthomatous type bore pigment. 
We have encountered one case of pigmentation, an acanthoma of the 
conjunctiva of the horse hei11g concerned. The description of thi.;; 
case follows : -

(Equine, 15312.) 

The subject was a bay gelding, age<l. 5 years, from which the 
specimen, consisting of a fo1ger-tip-sized tumour, attached to the 
edge of the ?nem brana n·£ctitans, was sent in. 'l'he neoplasm is of 
gland-like consistency, white in colour, and presents a lohulated 
ulcerating surface. Microscopically there is seen a very moderately 
developed connective-tissue stroma supporting and incompletely 
separating irregular lobul es of neoplastic squamous epithelium. 
The stroma is in many places densely infiltrated by neutrophiles and 
erythrocytes . A pallisade arrangement of the neoplastic cells is often 
very striking, the connective-ti ssue trabeculae, rich in blood-vessels, 
being bordered by a layer of vertically radiating cells similar t0 
basal cells and which gradually differentiate into lighter staining 
areas of flattened and larger rells s hawing distinct prickles. 'l'he 
n : N ratio is often seen to be rna1·kedly increased, being often a.s 
much as 1 : G. The parenchyma, as well as the stroma, especially 
in the pearls (which may be converted into purulent centres) shows a 
neutrophilic infiltration, and a. rich flora of short bacilli having :1 

coliform morphology is associated with this. Towards the surface of 
the tumour are seen many elongated or stellate melanophores, having 
long processes and heavily laden with melanin. Distinct although 
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less heavy melanin-pigmentation is seen iu the cytoplasm of the more 
differentiated tumour cells . Continuity of the neoplastic tissue was 
traced to a thickened area of the conjunchval mucosa showing down
growths of the basal layer in to the submucous connective tissue 
(acanthosis). This part of the conjunctiva is itself fairly heavily 
laden \vi th pigment. At other points the neoplastic cells abut on 
the epithelium of the mucosa, but heI·e no true continuity is seen, 
there being no transit.ions beh veen neoplastic and non-neoplastic cell~ 
(in contrast 1.o what occurs in the area of apparently true continuity, 
where there is a gradual facling of the hyperplastic into t he cancernus 
epithelium). In adclihon is seen in the me mlnana nict·itans a 
marked hyperplasia of the lymph-nodules of the mucosa, which are 
occupied almost entirely by t he secondary nodules (genn centres) 
consisting of actively proliferating large lymphoid cell s, the smalleT 
lymphocytes being reduced t o a narrow peripheral rim; and the 
glanditla suverficialis palp eb rne tertiiun (sometimes incorrectly 
referred to as the Rarclerian gl and) is mnch eulargecl, forming a mas,; 
measuring l ·5 x ·5 cm., which on microscopic study shows an 
increase of the interlobular con nective tissu e and an alteration in the 
appearance of the alveoli on account of greater prominence of the 
cell-nuclei, which, although still peripheral in position (as in the 
normal aheolus) are not compressed against the basernent membrane 
Dud are spherical or oval in shape instead of crescentic. The ductf; are 
prominently dilatec1. This glandular uiass 'rn~ actually mistaken in 
the routine macroscopic examination for n part of the t umour. (vV e 
have encountere<l other cases also of hypertrophic palpehral gland 
heing submittecl as neoplas tic .) In the substance of t he gland are 
accessory islands of the cartilage of the thinl eyelid, sho\Ying gradual 
transitions to the fihrobb sts ( chondrohlasts) of the surrounding con
nective tissue and consisting of young cartilnge cells with clear, 
undegenerated nuclei , and Yisibl e nncleoli. 

Be11wrb .- The interesting featnres of this (nm our a re: - (a) 
Thai it was ablated at a suffi ci ently early stage to allO\\- the adnal 
histogenesis st ill to he studied : it a1·ises apparently in an ncanthotic, 
melanin-pigmented conjmwfrrn l mucosa . [This opinion of the histo
genesis is subject to the qualifying remar ks we have made elsewhen~ 
in connection with \Yhat is to be reg:nded as collsti tuhug true con
tinuity as con trasted with apparent contiuuity (c011tiguity) anrl tlw 
deductions in respect of histogenesis that ma.-- legitimately be ma<k 
therefrom. J ( h) The \vhole quest ion of the ·occmrence of melnnin in 
both normal and neoplastic srprnmous epithelium is of great impm· t
ance in the nomenclature of tumours. Spi.nous cells «ontaining 
melanin are among the fe\Y rnelanophorous elements \\-hose nature arnl 
histogenesis can be beyon<l di spute and their occurrence t eaches 11s 

that there is at least Olle exception to the theory, ofteu proposecl (nnd 
reflected in the oncologicnl tenn "melanoma " :1rnl the histological 
term "melanophore ") , that only a special kirnl of (' ell can contain 
melanin. No one woulcl wish tbe tumour urnler discussion to lw 
designated as other than :1('anthoma, merely because rnela ll in i~ 
detectable in the admittedly epithelial :md obYiously spino us cells. 
It is this consideration which has guided us in the cl1oice of tlie 
terminology to be follmvecl in rliscussiug the more frankly mela110-
phorm1s tumous(q.v. ). (c) The chronic inflammation of the nictitating 
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membrane associated with this tumour is interesting for the hyper
plastic processes affecting the lymphoid, the glandular, and the 
cartilaginous constituents of this structure, but it is not known exactly 
what respective importance should be assigned to " collateral hyper
plasia " under the direct influence of the neoplastic process and ~o 
chronic irritation arising ou the basis of the infection of the tumour 
tissue. It is probable that both play a part in the aetiology of these 
non-neoplastic proliferative changes. 

Osteoclasia and Osteoplasia in Acanthoma. 

On account of their infiltrative powers, but probably still more 
because, being ulcerating and exposed tumours which are therefore 
prone to infection, acanthomas which develop on cutaneous or mucous 
surfaces in close proximity to bone are likely to have extremely 
<lestructi:ve effects ·on the underlying osseous tissue. Such efiects are 
not seldom to be seen in domesticated animals on account of the 
neglect which they may suffer when the subject of a tumour. As '111 

example of the extensive skeletal lesions which may ensue the follow
ing may be described:-

(Uvine, 11859.) 
From the autopsy report on a .M:erino ram, whose age was not 

stated, \\·e learn that the right side of the face was affected by a larg0 
rnultilobular swelling, foul smelling and fairly hard in consistence, 
involving also the right eye. On section there was seen ! a greyish 
white cut surface with "fine horny granulation". The iorbit wag 
partially filled with necrotic material and there was extensive necrosis 
extending into the ethrnoturbinate bones. There was " a softening 
nnd a bulging inwards of the ethmoid plate, but n<J direct affection 
of the brain. The maxilla is loose on the head ". 

The museum specin1en consists of: -

(a) The skin of the right side of the face (see Fig. lG), bearing 
a bulky ulcerating tumour with necrotic surface, having as its centre 
the orbital region. The whole is ·of an irregularly oval outline, 
measuring 17 x 10 cm. It extends orally on to the maxillary region, 
ventrally to the angle of the jaw. It consists ·Of about half-a-dozen 
large lobes, up to 5 cm. in diameter, which are us1ially also of an 
oval shape. 

(b) About half of the skull (right side) sawn in a sagittal plane 
(see Fig. 17). This shows a large defect, whose centre is the orbital 
region. The orbital rim is almost completely destroyed, only a small 
portion of tlie circumference immediately oral to the horn-core beinµ: 
intact. The zygoma is also almost completely destroyed, only a 
portion of the zygomatic process of the temporal bone being intac1". 
The zygomatic process of the malar and almost all of the remainder 
of this bone, as well as the lacrymal, are destroyed. The maxilla 
has lost its continuity with the bones in the orbital region, there 
being a large, irregularly circular defect in the medial wall of th e 
orbit, which extenr1s also downwards to cleaYe through the pars 
perpenclic1llaris of the palatine and forwards involving the maxilln 
and exposing the maxillary sinus by erosion of both its lateral and 
its medial walls . The root of the last cheek tooth is completely 
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l"rc. 16.- Acanthoma of the orbital region in a sheep (1185!.l). 

Fm. 17.-Extensive destruction of the bones of tl".e skull by the acanthoma shown in 
fig. 16 (1185!.l) . 
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exposed. This hony defect measures aoout 6 cm. in diameter. Above, 
it exposes the frontal sinus and the supraorbital proeess has dis
appeared. The cranial cavity is exposed above and behind the orbit 
by an irregular defect some 3 cm. across. Only the meninges 
apparently intervened between the tumour and the brain, resisting 
(as is commonly the case with yielding membranes) the advancing· 
tissue far better than did the rigid and non-yielding osseous 
structures. The coronoid process of the maxilla is also for the most 
part eroded and the oral border of the vertical part of the mandibular 
ramus is rough and irregular. 

Microscopically, the tumour tissue consists of a well-develope<l 
connective-tissue stroma enclosing alveoli and elongated strands of 
atypical squamous epithelium, i.e. a single outer row of cells of the 
basal type surrounds more centrally place<l cells of the prickle type 
in each strand. Centrally, well-developed, concentrically disposed 
keratin pearls are often present. Large nec'rotic areas occur. In 
the stroma, spicules of newly formed and spongy bone are prominent. 
In the parenchyma, nuclear irregularities are striking: hyper
chromatosis, increase of nucleolar size (n : N commonly 1 : 9), 
irregularities of nuclear shape. Giant nuclei of the tumour cells may 
measure as much as 35,u in diameter. Mitoses are frequent 
(index = 3). 

l<e11im·ks .-The interest of this case lies in the extensive destruc
tion of bone by an epithelioma which has become extensively infected 
and necrotic. The well-lrno"·n resistance of the fibrous membranes 
as compared with bone to the inroads of the neoplastic process is 
here well illustrated by the intactness of the meninges although the 
cranium is destroyed. Micr·osoopically the tumour is characterised 
by extreme anaplasia of the prickle cells. The osteoplasia in the 
stroma is to be regarded as sec011dary to the destruction ·of bone that 
is occuring and should not lead to the diagnosis of a mixed tumour 
(e.g . osteo-acanthorna). 

Diagnos·is .- Acan tho ma. 

In connection with new formation of bone as a secondnry process 
rn epithelioma, a case in a dog may also be mentioned: -

(Canine, 15454.) 

This specimen (Fig. 18) is the jaw of an aged, dolicephalic clog 
whose i11cisor teeth are worn to the level of the gums. On the 
l1orizo11tal part of the right mandibular ramus is situated an 
inegularly oval enlargement, G · 5 x 4 ·[ix 4 · 5 cm. , "·hich is for the 
most part covered by mucosa, but along the lateral aspect of the 
molar teeth is a depressed ulcerating area leading to a cavity which 
involves the roots of the third and fourth cheek teeth. The swelling 
is most pronounced on the lateral aspect of the alveolar border and 
extends between and below tbe molars to the medial aspect of the 
gum. On the lateral aspect it extends to the level of the ventral 
border of the mylohyoicl muscle, but does uot to any extent inYolve 
the submaxillary space. The surface is somewhat bossellated, mostly 
covered by mucosa which here and there shows erosions and haemor
rhage. On cutting into the swelling, one encounters i11 most parts 
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firm white fibrous tissue with bony spicules. Further internally the 
knife is resisted by solid bony tissue. But around the rnargin of the 
depressed ulceration referred to there is a softer, darker tissue of 
reddish brown colour. 

Microscopically, one sees an outer zone of connective tissue , 
supporting strands of squamous epithelium showing intercellular 
bridges and various stages of keratinization affecting both inchvidual 
cells and groups of cells in concentric arrangement . The surface 
epithelium is acanthotic and shows downgrowths of the rete pegs 
which may be traced into continuity with the more superficially-lying 
neoplastic epithelium in the subnrncous layer. In other parts there 
is no acanthosis and the mucosa may be thinned and atrophic as lf 
from the pressure from within. Deep to this neoplastic epithelial 
layer is a rather loose and vascular connective-tissue stroma enclosing 
irregular centres of osseous tissue, whose osteoblasts ar e continuous 
with the surrounding fibroblasts and around which osteoclasts a re 
also to be seen. In the neoplastic epithelium, which is in all stages 
of differentiation and in which the different cell-nests . themselves show 
varying degrees of differentiation (in some the majority of elements 
are prickle-cells, in others most of the cells are in the " basal " stage 
and hornification is but little in evidence"), mitoses are rare. 

FIG. 18 :~Acanthoma of the gum of a dog (15454). 

Re-marb .-A diagnosis of osteo-acanthoma "·as considered bu t 
discarded because the osseous tissue is to be regarded, not as neo
plastic, but as secondary, its production apparently being associated 
with the resorption of the normal bone. 

Diagnosis .-Acanthoma causing osteoplasia of the gum. 

The importance of such cases from the diagnostic standpoint is 
that the new formation of bone, which in pathological as well as in 
physiological processes accompanies bone-destruction and which may 
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often be a very prnminent feature in the bone-eroding acanthomas , 
may give rise to the erroneou s diagnosis " o<Steo-ca rcinoma ". This 
confusion is to be avoided because the osteopl asia i <S here inerely a 
stromal reaction and oE secondary nature, '"hich is initiated (as \Hi s 

proved in the case of the sheep t umour, 11859, by a comparison of 
the earlier biopsy specimens with those taken at autopsy) on ly after 
tJ1e destruction of bone ha s commenced. The,;e acanthomas 
shr)\\·ing osteopbsia are in no true sen se of the term rnixerl tumom·:'I. 

An Excess·ively Kei'auinised Var1:ety of Acanthorrw. 

A peculiar type of acanthoma has been noticed in ruminants 
(sh eep) and f01"1s in South Afri ca . It is ch aracterise<l by excessive 
ke1·atinisation and it may be said to r epresent the icleal ma li gna 11i 
co unterpart of the co1·11u cutaneiun. These tumours occur, to n1y 
kno"·ledge, only on t h e skin of the honto-parietal region of r umi
nants and of the tarso-rnatarsus of birds, and are not encouniererl 
in man, nor in rlomestic caruiYores or Equidae. The sites at \Yhich 
they occur are c lrnracterised by bei 11g proviLled wi t h (or being in t h e 
region of a trairnition to) an epidermis which hn,; th e normal poten
tiality of prnclucing horn s or ,;cales, and one infern that this fad 
explains both tlieir speci e:o L1i strihution arnl their loca tio11 in the 
body. T h ese neoplasms, in addition to consi:sting of a typical 
(although perhaps markedly keratinised), deeply -i nvasive acan
thomatous tissue, fo rm, superfici a lly, large continuous 11rns,;es of 
ho1 n which lttay completely coYer the underlyin g ancl st ill act ive ly 
pm lif era ting cells. T Ii e follo 11·i ng example~ occur i n the 0 tHlerste
poort collection : -

Case 1 (01;/11e, 1G300). 

This h as b een d escribed by Bro"·n (1935b), ''"ho urnlertook a 
stucly of a large tumour " ·hi ch cl evelopecl at the h;ise of the hon1 
of ;i sh eep ancl completel)· lifted t h e hor n from its cor e, so 1hat t h e 
horn ultimately ca rn e to form an <l]Jir:al appendage to the tumour, 
the latter being envelopetl in a complete conical cap of soft horn, 
t l1 e prndud of the n eopb sm itself (see Fig. 19). Bro1n1 contentecl 
himself with a ca reful morphological study of this tumour, but hacl 
no opportu nity to correlate it "·ith other cases as constitu1 ing r1 
sp ecial variety of acanthoma , t h e reaso11s fOl' the existence ot which 
ha,-e llO\Y become clear. 

Cnse .2 (01;ine, G555). 

Thi s case 1rns somP11 l1at sirnilar i n its patholog- it::ll feai1 11 eN to 
!lie Jll'evious one . Th e specimen (Fig. 20) cons is1s of the hearl of an 
:ul11lt :Thierin o sh eep which ha s a most grotesque appearnnc<·) 01Yi11g 
to the presence of a Yery large t umour situated on th e florsal a ;;ped 
of t h e face anfl " .~coalp " , anrl giYing the appeara11ce of a UJllic·al 
h at or h elmet on the animal. It meas ures some 20 cm. in longest 
(antero-posterior) di a meter at its hase, 16 cm. in h eig·ht (from ha ~e 
to apex, externally), anrl 14 <'lll . in wicHh (from sirle t o sicl e). It 
consists of an external cone of soft , lmnellated horny ti ssue which, 
at th e cirrumferenre of its base, b ecom es continuom; " -it h the 
surrounding skin anrl " -hi ch is on an averag·e ca. 5 mm. in thic lrn es~, 
although here and there it reaches more than l ·5 cm. in thicknes;:;; 
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Frn. 19.-Excessively keratinising acanthoma of the scalp of a sheep: displacement of the 
horn and invasion of the orbit; note the horny covering of the tumour. (1 63JO).
R eproduced by permission of M. H. V. Brown, Esq. and through the courtesy of 
the Editor, Jl . S.A. V.llI.A. 

lira. 20.-Anothcr example of the excessively keratinising acanthoma of the sheep's scalp: 
Note again the conical shape and the thick horny investment. (6555.) 
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this hollow horny con e envelops an underlying, soli<l , c011ical mass 
of softer tissue "·hich contains bony spicules. ln places the two may 
be separated by considerable clefts containing structureless, necrotic 
material. The tumour stretches from (iu trout) u point 5 crus. aboral 
to the nostrils to the poll (behind). On each side it extends down
wards to the level of the eyes, invading the orbits and displacing the 
bidbi ociilorilm, ventrally. On sagittal section it is seen to have com
pletely destroyed the frontal bone, obliterating the frontal sinus, 
and the aboral portion of the nasal bone, through which it penetrates 
to occupy the aboral portion of the dorsal nasal meatus. Only the 
meninges intervene between the neoplastic tissue and the oral half 
of the cer ebrum, but the dw·a mater as usual provides an effective 
limitation- (cf. the comments made earlier in this ch apter in con
nection with the superior resistance to t he i nroa ds of tumours which 
the :fibrous membranes possess as compared ''"ith bone)-and the brain 
is no"·here invaded. 

Microscopically 'i1. one sees that the inner, softer mass constituting 
the bulk of the tumour is composed of typica l acanthomatous tiss ue 
\Yith very \Yell developed pearl s. In sections cut from suita ble part;; 
it may further be determined that t he superficial cap of horn ill 
proliferated from a la.)'er of basal epithelium " ·hich , by invar1ing 
deeply, is also in continuity " ·ith th e main underlying mass of acan
thomatous tissue. This feature is illustrated in Fig. 21, from a 
section of the tumour described. by Brown. In other parts the two 
are separated by cavities containin g necrot ic keratin rlebris. The 
microscopic appearances am in all essentials identical with the horny 
neopla sms of the legs of fo"· ls " ·hich are no"· to be described. . Th e 
mitotic index is 6. 

Case 3 (Fowl, 16236). 

'l'he suhj ect , a hen of mixed breecl, v.·as tv.·o years of age and 
suffered from a growth on the leg ''"hi ch greatly impeded its gait 
and which TI"a s stated to haYe cleYeloped OYer a per iod of 9 mon t hs.(') 
The specirnei, (Fig. 22) consists of the hock (intertarsal joint) an<l 
v cs of the left side. From the plantar aspect of the hock projects 
stra ight do"·nwards a large horny grov.·th, reaching to the grounrl. 
It is ir r egularly conical in sh ape, h aYing a length of 7 rm. a nfl 
tapering from a wid e (5 cm.) circular ba se at the hock to a blunt 
and broken apex " ·hich is coated " ·ith dirt derived from the soii. 
Externally it is of a blarkish-brmn1 colour arnl the surface has a 
scaly appearance. It is nrn ch encrustefl wi th a dark (haemorrhagic) 
exudate. It is dense and slightly ela stic, h aving th e appearan C'<' 
ancl consistency of horn. It gives off the characteristic odour of 
macerating anrl decomposing horn . At its base the horny tissue is 
continuous with a large subcutaneous s"\\·elling wh ich enci r cles the 
(intertarsal) joint and which causes the diameter of the region to be 
incre::i sed to about 4 cm. Thi s enlanrement is due to the presen ce 
beneath th e skin of a softer , \l·hite, in:filtr::i t ing (neoplastic) tissu e in 
which centres of opaque, >-eHov.·ish white homogenous material, 
1 to 3 mm . in tl iameter, can he seen . The covering epidermis shows 
a distinct but irregular margin \\·here the und.erlying neoplastic mass 

(')The G.V.O. , Aliwnl North, 11"110 sent in t hi s specimen , wns kind enou gh 
to s nppl~, t hese pnrticu lnrs. 
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FIG. 21.---Hornifying acanthoma of the scalp of the sheep shown in fig. 19. Above, the covering 
layer of neoplastic horn ; running transversely, the persistent straturn basale of 
the epidermis which (left, below) invades deeply as acanthoma, producing (right, 
below) very well developed "pearls". (16300; 70 X ). 
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becomes continuous with the ulcerating horny growth. The meta
tarsal skin, on its dorsal aspect, shows the hyperkeratotic changes 
commonly lmo>1·n as " scaly leg " and these scales, at the proximal 
extremity of th e region, continue into a hypel'keratosis of the skin 
covering the dorsal aspect of the t umour. A distinct, elongated, 
dorso-ventrally rlirected, semi-cylindrical fossa runs the ,v}10le length 
of the dorsa l aspect of the horny mass to accommodate the metatarsus 
during extension of the hock. On section, the interior of the 
horny mass is found to be softer, " ·hite, ancl friable. 

Fm. 22.-Excessively kcratinising acanthoma of the metatarsus of a fowl; compare with 
the cases in sheep. (16236; 1/2 X ). 

Microscopically (Fig. 23), sections through the horny mass show 
this to be composed of a conglomeration of keratin pearls, covere<l 
superficially by a haemorrhagic exudate. It is avascular but shows 
many extensive haemorrhages in which the remains of erythrocytes 
are still recognis;1ble. Clefts in the horny tissue have a rich flora 
of cocci. 'l'he horn is in the form of parallel lamellae, usually 
arranged concentrically. Between these masses of horn runs a 
moderately conspicuous system of collagenous bundles which are 
quite acellular am1 avascular. Sections of the neoplastic mass en
circling the hock shmv that this lies beneath a thickened c1erma a1Hl 
is covered by an epidermis which iil f.or the most part unehanged. 
In places it infiltrates the derma and approaches close to the epillermis 
from whieh, however, it is ahrnys separated by the superficial part 
of the (sclerosed) r·1tt£s '&era. It consists of a cellular and vascular 
oonnective-tissue stroma supporting islands and anatomising strands 
and extensive sheets of neoplastir'. squamous epithelium '\\·ith ,rnll
marked keratinising tendency . Peripherally, the cell-masses Rho,,· 
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a layer of the less differentiated cells of basal character separating 
the prickle-cells from the stroma. Centrally there are pearls in 
various stages of formation. The larger cell masses are often ex
cavated by cavities containing necrotic debris; this caseous material 
is largely the remains of granulocytes, which at the periphery may 
still be intact. Larger cavities containing extensive, layered 
haemorrhages are lined by non-neoplastic squamous epithelium and 
are seen to be feather-follicles. In one section apparent contin"uity 
is seen between the· epithelium of the wall of such a haemorrhagic 
follicle an<l the tumour cells: at ·one point the folli cular epithelium 
is acanthotic, showing a pronounced thickening, about six times its 
normal width, which is due to a hyperplasia of the stratum spinosmn 
as well as to an increase of the ba sal-cell layer. These proliferating 
basal cells are in direct continuity with the neoplastic cells at the 
edges of part of the circumference of the follicular \Tall \Yhich is 
completely replaced by tumour cells (see Fig. 24) . A layer of 
necrotic tissue separates the living tumour tissue from the conical 
horny mass, being eomposed of the remains of leucocytes whicli form 
a " reaction zone " a butting on the surviving tumour ti s~rne. 

Bemarks.-'rhis tumour is note\\·orthy for its size (reaching the 
ground) and for the extensive keratinisation which its parenchym a 
undergoes, especiaily superficially, so that a conical horny cap coYins 
the underlying and actively proliferating neoplastic tissue. Tlrn 
superficial horn ha s become necrotic and is o bYiously in process of 
being cast off from the living tumour tissue. 'L'he tumour structure 
tempts one to speak of a malignant corr11u cutaneuni. I do not know 
whether all acanthomas of the legs of fowls sho\\· this horn-like 
growth, but it may be stated that the Dnly other gr.owth in this 
region of a fmd which \\-e have encountered shows similar features. 
Histologically although there is evidence \Yhich might be taken to 
support the contention that the tumour arises from the \Yall of an 
acanthotic feather-follicle, one must of course remember that it is 
dangerous to r1ogrnatise in the interpretation of the phenomenon of 
continuity of neoplastic cells with acanthotic and proliferating 
squamous epithelium: it is l ikely, in other \\-orcls, that \Ye are 
here dealing with nothing more than a collateral hyperplasia of the 
follicular wall which preeeecls its 1epla.cement by tumour tissue, the 
appearanee of continuity and grnclual trnn sition from acanthotic 1.o 
neoplastic cells being nothing more than a contiguity. It is not to 
be though t that the extensirn formation of horn represents an attempt 
to form feather-shafts (cf. the thesis that all pearlR in acanthornas 
represent attempts at hair formation-Boyce, 1892), because feathers, 
like hairn, are not the product of the follicular 'rnll; but at 1.he 
same time the marked po"·ers of follicular epithelium to prod nee 
horn (see Fig. 32) is 11·ell knm'n (see Boyce) und er vnrious condi
tions, ancl a follicular rlerintion in this case might be thought to 
be supportecl to some extent by the excessive keratinisation " ·hicb 
occurred. Further the location is possibly significant, the tumour 
arising at a point at which the f ea thers cease and at \1·hich nnomal011~ 
development of the follicles might conceivably be expected to be 
more likely (cf. cancers occurring at places where on e type of epithe
lium succeeds another, e.g. the natural orifices). This interpretation, 
of course, is purely specula tiYe, and in my opinion is not the correct 
one. The site of occurrence mny more pbusibly be associaterl -with 
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FIG. 23.- Markcd keratinisation in the acanthoma of the fowl shown in fig. 22. (16236; 30 X .) 

Frc. 24.-Inva8ivc portion of the acanthoma of the fowl shown in fig. 22: Note (l'cntrc) 
acanthosis of the wall of the feather -follicle a nd (below and to left of c·c11tre) 
apparent (lalse ) continuity of the follicular epithelium with the neoplastic t issue. 
(16236 ; 30 x .) 
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th e c.onstan t sli gh t traum ata to 'd1ic h t h e plantar region of the hock 
is expose <l especially at a n early age before t h e lrn bit of r oosting is 
develop ed . A not clissimilar t um our to this " ·as b ri efly 1l escribe<l. by 
Schlegel (191G) in a fowl. H e t erm ed th e lesi 011 " papnloma car
cinomatos'urn . " . It " ·as sit uated also :it t h e plantm· asp ect of th e 
h ock , hn t some,Yhat more proxim ally ancl th e h oru-prnclu ction di <l 
not reach t h e di m ensions or assume sul'h a t ypical conieal shape as 
has bee n desc ribed h ere . 

Diagnosis.- A can thoma "·i th ex cessiYe· keratini sation. 

Fro. 25.~Anoth cr exa mple of a n excessively kcra t inising acanth o rn a of the met a tarsus of 
t he fowl. (10971 ; nat ural size.) 

Case 4 (Fo wl , 10971) . 

This sp ec imen (F ig . 25), the J!PS of a lieu , p resen fa a lesion 
11hich in a ll essential r espects is i deutical with the precedi ng on e: 
a large coni cal growth proj ects ba cb 1·arrls h or izonta lly from the 
p la ntar aspect of t h e metat arsus . It measures ca. 7 cni. from base 
to a pex ; a ncl i t s hase , h avin g a 1l iameter of ;) e rn. , exteml s :ilrnnst 
th e " ·h ole length of t h e metata rsus an cl al so pa sses on to th e cl or s:il 
aspect of t h is reg ion . A R in th e previous cases , i t con sists of an 
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external, continuous, conical cap of horn which envelops a central, 
solid, conical ·core of softer, whitish tissue, and in places large clefts 
occur between the two. 

Microscopically, it is again seen that from a layer -0£ basal cells 
is proliferated, superficially, a mass of horn which is largely necroti c, 
while deeply the same layer can be traced into continuity \Yith 
typical acanthomatous tissue in which pearl formation is very 
pronounced. 

Sum.mary.-A variety of epithelioma has been studied which rn 
highly characteristic both as regards its gross and microscopic patho
logy and \Yhich can best be clescribecl as combining the features ot 
acanthoma and cornii cutaneum.. It occurs in sheep and in fowls, _1u 
both of which its location appeais to be very specific, viz. the frontu
parietal region in the former and the plantar metatarsal region in 
the latter. 'rhese sites of occurrence are to be explained by the fact 
that this variety of neoplasm can apparently arise only from such 
ectoclermal epithelium as normally has the propensity ·of undergoing 
that type of keratinisation which results (in ruminants) in the forma
tion of the horns or (in birds) in the formation of scales. 

Remai·ks on the fl istogenesis of Acanthoma. 

ltegarcling the hi stogenes is of acanthoma, in many cases in the 
Onderstepoort c-0llection continuity may be traced (as is common) 
with acanthotic portions of the squamouc, epithelium in young· 
tumours . In older tnmours, the oYedying iissues having been 
rlestroyed, direet evidence of histogenesis is no longer aYailalile. The 
phenomenon kno1n1 as collateral hyperplasia (an<l which may be 
defined as hyperpla sti c changes affecting tissues in the close neigh
bourhood of neoplastic cells) may easily be, mistakenly, eonsidered 
as evidence of the histogenesis of a tumour. An example has already 
been given in the <liscuss ion of the excessively keratinised epithelionias 
of the fowl. In the tumours studiecl these hyperplastic changes were 
at times so vigorous as indeed to lead one into considerable sympathy 
1Yith those who would interpret these r, ictures as evidence of the 
spread of tumours by a " conversion ' ' of neighbouring' tissue cells. 
This controversial question '"ill be discussed later. What is here 
desirable to mention is the light ''"hich the study of collateral hyper
plastic processes is able to thro\Y on the sub ject of the potentialities 
of cells for rlifferentiation an cl " de-differentiation ". Material suit
able for the study of J1 yperplasia collateral to acnnthoma was found 
especially among the tu mours of t he Angora goats. The phenomenon 
has been briefly mentioned by 'l'homas in his work on the skin 
tumours of this species, but will bear a closer description: -

\Caprine, 15099.) 

This Angora goat bore a raised, irregularly oval ulcer of the 
perineum dorsal to the anus and slightly to the right of the median 
plane. It measures 2 x 1·5 cm. and protrudes 2 to 3 mm. above the 
surrounding skin. It is pink in colour with red (haemorrhagic) 
spots and shows pin-point sizerl white foci (pearls). It is freely 
moveab le over the underlying tissues. The surrounding skin hears 
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FIG. 26.-Collateral hyperplasia of a sebaceous gland at the edge of a cutaneous acanthoma 
of the Angora goat : Note proliferation of the basal cells and the formation of 
a " parakeratin pearl " similar to those that may be encountere:l in basal-cell 
epithelioma. (15099 ; 540 x ). 

FIG. 27.-Basal-cell epithelioma of the cat: melanin pigmentation and many" parakeratin 
pearls" similar to those arising from proliferating sebaceous epithelium as shown 
in fig. 26. (14021 ; 120 X .) 
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many pigmen ted spots . Microscopically , the t umour is seen to ex
tend to the depth of the subcu ti s, but th ere is n ot as yet infiltrnt ion 
of t h e underlying musculature although no en capsulation is present. 
It consists of a sparse, well-va scularised stronrn (iufiltrated with 
lymphocytes, plasma eells, a nd u entrophiles) supporliHg large 
islan ds and strands of a n nplastic squamous epithelial cells which 
show inter cellu lar brid ges ancl pea rl formafrm. T o1rnrd s the edge 
of t h e t umour t h e neoplastic epi th elium becomes contiu uous wi t h 
equ ally anaplastic cells (cancerou s) " ·hi ch are still r ecogu ised as 
being arranged in " r ete pegs " inYacling the derma . Th is zone 
of proli ferating n eoplastic r ete pegs is, in the section, sharpl y limi te<l 
periphera lly from t he non-caneerous epidermis by th e mo uth of a 
hair-fo llielP into the cel ls of wh ieh th e eaneer cells ap pear g radually 
to fade . The sebaceous gland alveoli nttach ed to t his folli cle and 
bounding t he deeper part of the tumour t issu e are greatly a.ltere<1. 
Di fferentiation into " ad ult" sebaceous cells is ex t rem ely limi te cl 
and inst ead t h ere is a proli feration of the ba sal r ells of the alveoli , 
,~d1i ch are arranged in a la yer several cells in depth and whi ch , more 
centra Uy, differentiate in to atypical spinous elements . l:;mall 
" pearls " are also forn1 ed in these seba ceous lobules (see Fi g . 2G) . 
'l'h ei r signifi can ce is di scussed furth er in conned ion 11·ith the basal
cell epitheliomas, in wh ich similar parakeratin p earls may b e formed 
(see F ig . 27). There is a mal'kecl in cr ease ·of the surrounding 
connective tissue, and some of t h e seba ceous lobules appear as isola ted 
epit h el ia l islands surrounded by a thick capsule . Mitoses are a bou t 
fo ur to fiye times as frequeut in the zone of proli fe rating " rcte 
pegs " as in t he central part of the tumour. 'l'he superficial cell;; 
form a partia lly kerati n ise<l layer sho\l·ing much desquamation a ntl 
ri ch Yasculari sation. 'l' he skin im medi ately surrou ncl ing the tumour 
is non-pigmented . 

7J iagnosis .- A cani.Ltorn a . 

The interest in this ease lies in the p eculiar ch a nges in the 
,;ebaceous g lan ds contiguous to the tumour t issue. 'l'he phen om ena 
seen show clearly t hat er.to clenna l <1erivatives sue h as the seba eeou,; 
g lan cl s can, on st imulation , r evert to t he les,; sp ecialise cl fo rm of 
ecto rl ermal prnl iferation , i .e . ca11 fol'l n 1;q uarn ous :-; (r atified epitheli1111, 
inst ead of 1;eliaceous cells . 'l'b eoretir·nlly, at leas t , i t is t her efore not 
uecessai·y to limit th e cl eri Ya tion of acanth omas io the cells of t h e 
s<1ua ntous epithelial sur face itself: so far as t he p ot en tiality of the 
cells is conee1·n ed , some aeanthorn a fl rn ight equally well arise fro m 
i he elements fo rm ing se baceous g lan ds and k1ir-fo1licles . It is 
interestin g to reca ll here a fact 11·h iC"h 11·ill li e ntentioned in dea ling 
11·ith mammary l' aueen;-t h a t en 11 the epit h eli urn of t h e breast 
appears to h ave t h e p01rnr of " cl e-differen ti a t i i i g " into squ amous 
cells, thereby, like the seba ceous ep ithelium, recalling its ectocl errnal 
deriYat ion . We hn ve fo uncl , h owever, n o cl ir ect and certain evirl ence 
that the g lan dular der iYat iYes of t h e ectorlerm r an give ri se t o lypi cal 
acan t homas : t he malignan t t umo1ns ari sing from sebaceou s glnnds, 
"ll·h ilP sometimes formi ng prickle-cell s in abundan ce . also u su all .v sh o"ll
l'On si derable a nd easily r ecogn isa hle rl ifferenti a ti on in to sebaceous 
('ells . T h e sebaceous epitheli oma nnd the a r anthoma are to he re
gard ed as closely alliecl, b ut t h e former t umou rs should be sep ar at ed 
so l oug as they sh ow a clear d istin ction of hi stologi ca l charact er s . 
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This question is dealt with in greater detail in the discussion of the 
neoplasms of sebaceous type. \Vhether the sebaceous gland changes 
described above are to be regarded as a pure (collateral) hyperplasia 
or whether, as would appear i·easonable to those who urge a spread 
of cancer by " con Yersion ", the proli fera (in g cells are i-a ther to be 
considered as precancerous elements 11·hose fate is to identify them
selves \vith the other neoplastic cells at u later stage is a question 
,,·hich, in the present state of our kn(mledge, is imposs ible to answer 
categorically. 

This discussion of the possibility that acanthomas may originate 
fron1 the elements of the accessory epidermal structures l eads one to 
recall the avian case (l 6236) of acanlhoma already described in which 
there \\"US c-0ntinuity of ihe neoplastic cells "ith the eells of a feaiher
follicle. In that case it was conclued that the continuity 'ms a false 
one so far as its implications of histogenesis are concerned. 

Further support for the possibility of the origin of acanthorna 
from accessory epidermal structures is obtained from two other cases. 
The first concerns an udder-skin epithelioma of the goat whic:h con
sists of a mixture of sebaceous epithelioma with typical acauthoma
tous parts, showing apparently that transitional forms be( ween 
a can thoma and sebaceous c:a rcinoma occ ur. [This tumour i ~ of 
recent acquisition and \\·ill llOt be fully di scussed in the prnsent "·ork 
(caprine, 16239) J. The histological eYid ence may, limYeve1·, be hettPr 
interpreted in the sense that tumoui· rells derivPd from the ep id Prmis 
itself may i·eflect the pri stine po1elltialities of that tissue hy being 
able themsehes to undergo differentiation into SP hareous cells, a 
view whic:h is further supportad hy the app:Hent cle1irnlion of 
seLaceous epithelioma itf;elf from thP s urface epitli eli nm, as will be 
describer] under the sehaceous epithPliomas. 'l'h e seeond concer!ls a 
clog (canine, 15049) in " ·hich au ae;anihoma was present along witl1 
multiple hyperplasias of ihe hair-follicle-sebaceous-gland c:omplexes 
which were considererl to be of precanc:erous nature. It was thought 
likely that the neoplasm had al'isen in a similar manner, but the 
idea is not capable of proof from the material in question. This 
case also is <liscussec1 along ''"ith the sebaceou s tumours. 

It is not intended to discuss the acanthomaH further. Our 
material ha" been Yalu able in gi,-ing some i(lea of the species ancl 
organ inciclence of ihese tumours and at the same time ha s led us 
to consider some possibilities in connection " ·i 1 h their hisi ogene,.,is 
that we are not as yet able to pro1·e or rlisproYe hut ''"hich WP feel 
should he borne iu mincl in thP examination of the ful'ther spec im ens 
that are added to the rollPction. I have :woiderl at.tempting a histo
logical grading of acanthoma, berause for most of our rasps no 
treatment wa s institutecl arnl con,;pquenily the a!'cUl'aC'y of predictions 
based on morphologi cal study cannot usually he confirmed . It is, 
hmYever, customary in routinP exa mination to incliC"ai e the fact that 
a pal'ticular tumour has impres8ed the pathologist as being of a 
high or a low grade of malignancy . The cl'iteria to be used in the 
estimation of wch degrees of malignancy haYe hPen elaborated by 
Broders (1926) in fop sphere of human pathology and rlo11htlPss 
they apply also in principle to the epitheliornas of (lomesticaterl 
animals. 
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(b) BASAL-CELI, EPITHELIO.MA (Carc1:noma basocellulare). 

Definih:on.-'l'he general conception of the basal-cell epithelioma 
is somewhat vague . Under this term Ewing (Hl28) treats of " reticu
lated epithelioma " as well as adenoid epitheliomas, including 
tumours believed to be derived from the sweat glands. Morn com
monly the term is restricted to those tumours which that author 
describes under the former heading. 'l'hey are characterized b.r 
limited malignancy, being locally invasive but probably never meta
static: over this question a considerable controversy occurs in the 
human literature, some contending that the fact of metastasis itself 
is sufficient to disprove a diagnosis of basal-cell epithelioma; anr1 
impressive evidence has been brought to show that when a " basal
cell epithelioma " does undergo metastasis it is already changed in 
type and that prickle-cells, if not demonstrable in the primary, at 
least characterize the secondary lesion. Some have also tried to 
avoid the difficulty by setting up a group of tumours (" basal 
squamous cell epitheliomas ") transitional between basal-cell epithe
Eomas and acanthomas (Montgomery, 1918). For the purposes of 
classification of tumours of domestic animals, however, one may 
say that the basal-cell epithelioma is a locally malignant but non
metastasizing tumour of the skin which is composed of cells 
resembling the basal-cells of squamous epithelium (or its derivatives) 
which have a tendency to arrange themselves vertically to the septa 
of the stroma and especially in elong'atecl and often curved ro'Ys 
whose elements are arranged with their long axes vertical to the 
length of the strand of cells. Their histogenesis is a matter of 
controversy. 

Occurrence.-1''elclman (1932) mentions that his collection con
tains 3 cases of basal-cell tumours, two from the clog and one from 
the horse. In view of the fact that in one of the cases (it is not 
stated which) prickle-cells were seen, the number of genuine basal-cell 
tumours must be reduced to two, since prickle-cells are, according 
to modern authorities on the subject, incompatible with the diagnosis 
of basal-cell epithelioma. Yet, as has been pointed out previously, 
the normal basal cell shows intercellular bridges, so that the subject 
becomes very confusing. It is not possible, all the same, to demon
strate intercellular bridges in typical basal-cell tumours and when 
they do appear it would seem dangerous to class the growth as of 
basal-cell type merely because of a failure to find epithelial pearls. 

Hieronymi (1924) describes a single case in a dog and considers 
that the tumour is very rare in animals. 'rhis authority believes in 
the histogenesis of these tumours from the accessory epidermal 
structures, yet he discusses them separately from the tumours of 
skin glands, and fails to indicate the relationship of the basal-cell 
tumour to tumours (which he describes) of sebaceous glands anr1 
especially of sweat glands. His figures 263 and 264 ani! 265 (J oest, 
Bd. II( pp. 547-8) apparently re1;resent basal-cell carcinoma; and 
althoug·h he diagnoses these as " sichere Schweissc1riisengeschw1i} 
ste " it is not at all clear on what evidence he arrives at this cer
tainty. His " sweat gland tumours " both occurred in the dog, which 
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is the only domesticaled s1jecies, so far as l can find, rn "·hich un
objectionable cases oJ basocellular carcinoma haYe beeu <lescribed( 5

). 

In South Africa these turnourn \\·ere enco unlere<l in the dog, 
the horse, and the cat; and the collection contains ail many as 10 
examples, 8 of which ·Occured in clogs. ln Yiew of this, liienmymi's 
view regarding · their rarity is iu need of modification. 'l'homas 
(UJ.28) has <le8cribed a:o bti8al-cell careinomas certain melanin-pig
mented tumours of goats . These neoplasms and the objections to 
identifying them with the basal-cell tumours a re dealt " ·ith in 
Chapter IX . 

Pathology. -As is the case in man, these neoplasms of the clog 
:ihow a marked predilection for the head region, two of our cases 
occuning in the subrnaxillary t:>pace, one in the purotid region, and 
one on the cheek, while in the remaining t"·o eases the site was not 
stated. (Feldman':; ra:;es O(TUJTecl on the face and on the s11oulder 
rnspectively; and boLh the lumoun; of Hieronyrni mentioned aboYe 
were situated on the h ead, thus furthe1· supporting my suspicion Lhat 
they are no different from basal-cell tumours and should be classed 
as such.) 

Tn vie \1· of the confusion "hich surrounds i.he identification of: 
these tumom·8, it may be useful to giYe a general summary of the 
histopathology as based on the study of these cases: - The turnoun;, 
as h as been said , are found on the head, and, altl19ugh often almost 
completely covered by the epidermis, they have a tendency to 
ulcenite . 'rhey occupy primar]_y the nttis i·em but extend into the 
t:>ubcutis, in which stra tum-in some rases-their greater bulk may 
be contained (see Fig. 28). :Macroscopirall.v they often appear fairly 
well circumscribed and eneapsulated, i.e. they are more or less r1is
crete and l'Oundecl masses. Their substance is of a whitish colour, 
the cons istence firm, but they a.ie easily cut . 

.M:icroscopically they are characterised by a connective-ti ssue 
stroma "·hich is us ually a rich one, but which varies considerably, 
e1·en in one ancl the sam e tumour, in ii.s amount and also in degree 
of r:ellularity. 'rhere is a ten<lency for ihe rollag-en-bundles to he 
thick, a('e ll11lar, an(l almost hyaline in the immediate vicinity of the 
groups of parenchymal cells. Often the latter may be somewhat 
shrunken away from the stronw , leaving- a co1 isi(1rrahle space. 'l'he 
parenchyma con sists of rells the majority of \\'hieh have an unmis
takable Airnil:nity to the basal cells of squamous stratified epithelium. 
It \rnulcl give a \Yrong· impression to say that the rells are uniform, 
close ;itucly sho"·ing· that thrre <HP minor variationH in size anrl shape 
11·hich are as,;o('iai ed with a tP11cl enr.\· of ihese c:ells to uncleriro a 
cerh1in a111ount of (lifferenl iati on; but the term "uniformity" iR 
useful in indicating· the prime characteristic of the histolm6ral 
picfore, which is tlie ahsolute lack of :rnapbstic changeR. This we 
consider to h e the leacling' fenture of the~e honours all(l one that 
cannot he too m1u:h stressNl as a criterion of diagnosis. 

(·' \ ·w ortberg (1928) clc'>cribes as basal-C'ell carcinoma a large growth in the 
shoulder region of a sheep . No nhotomicrigraphs arP giv<>n, but from the 
h istolorri r>a] descr iDtion (e'meciallv t he pre~ence of frnnklv keratinized pearls) 
it would appear that his interpretat ion would he difficult to defend. 
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'fhe microscopic picture is one of two chief patterns 0£ cell 
arrangement: - Firstly \an<l this ·one regards as perhaps the most 
typical), there are elongated strands .of columnar elements which 
stand with their long axes vertical to the length of the strand. 
These strands are typically one cell-layer in thickness, ln:.t often 
also more. They have a considerable tendency to be curved or· to lie 
in festoon arrangement. This curving wh-en it reaches its fullesr 
degree is responsible for a pseudo-acinous arrangement, which often 
results in the tumour being mistaken for a glandular neoplasm, espe
cially when examined under low magnification: \rhat actually 
happens is that the curving of the strands becomes su marked that 
their ends may almost ·or actually meet to form loops or rings. 
There is, however, no true lumen , the enclosed tissue being actually 
the stroma, which often however is so rarified and delicate in this 
situation that it is scarcely stained and on casual examination may 
appear as an ·open space. The applicfltion of connective-tissue stains 
and close examination under high magnification always shows, how
ever , that " imprisoned " stroma, and not a vacant space, is present 
within these loops, and when the ends of the loops are not fusecl 
it is further seen that this " internal " strorna is continuous wi.th 
that "·hich supports the " greater curvature " 0£ the strancls. 

Secondly, there are more massive groups or rounded alveoli of 
cells, of which the peripheral ones are in all respects similar to those 
of the strands, again standing vertically with respect to the enclosing 
stroma; and since the latter encircles the cell mass these peripheral 
cells must of necessity be placed with their long axes radiating 
towards the centre of the alveolus. When the alveoli are small, 
they may be completely or almost completely formed by such fl 
radiating aggregation of t he basal cells, there being here aµ:ain no 
lumen centrally. These small alveoli, therefore, may be described 
as rosettes of cells (arrang-ed like the ray-flowers of the inflorescence 
of a member of the Compositae). In the larger alveoli, thP 
peripheral cells, still only one layer in depth, leave fl 
large central area to be filled and this area is occupied 
bv cells which tencl to be somewhat moni clifferentiah~d. 
These more differentiated elements are often distinctly spinrlle
shaped and tend to be arranged in stranc1s or tractR with 
their Ionµ: axes parallel to each other but at right angles to those of 
the peripheral cells. Further, these spindle-shaped cells have a 
more eosinophilic cytoplasm in which faint fibrillation can be 
detected on verv close study. This fibrillation never results in the 
production 0£ c.lear intercellular bric1ges and the cells nre emphati
cally not prickle-cellR: their nuclei are still identicnl in pnttern nnd 
appearance with, although perhaps ROmewhat more elongatPd than 
those 0£ the peripheral cells. A further form of differenti::ition ( i') 
oft en seen in the centre of an ::ilveolus is a concentric arrang-ement 
of the ceJls surrounding usually a sing-le central c1e!:renerate f'.ell 
shm.ving karyorrhexis and marked hvalinisation of its cytonlasm 
(see Fig-. 27). These strudures have been rp,fprrer1 to ::JR "n.-.r0lrnr
atin " nearls, to di stini:n1i sh thPm from the fullv keratini1<.,;i nearls 
of acantboma, from which they are very different. rl'1-.are is 
nsuallv but a sin!rle laver of curveCl cPlls having- s;,..1,1°_ or 
boomernng-sh::iped nuclei encJosing- the central elements wl,;ch are 
undergoing kerati nisation. 'l'hese whorls of cells are sma 11, only 
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sonie 15 to 20,u in diameter and are unassociated with the differen
tiation .of prickle-Gells iu (o the large fi attenetl elements with d istur1Jed 
nuclei seen in ac:rnthomatous pearls. It is quite possible that they 
arise as much from a mere clegen erati Ye diange overtaking cells 
which have no room for growth and \Yhich are situated in the centre of 
the cell mass remote from the blood suvply as from any innate ten
dency _ on the part of the cells to keratinisation. These small con
centi ic kerati.uisation s are i clentical with those referred to as accom
pany ing the c;ollateral hy perpla stic changes in sebaceous glands 
(p. 59)- s2e Fig. 2G. 

Uoming to the cletailed morphology of i.he cells themseh-es, it 
iHay be sai<l tlrnt the "vertically " arrange<l cellR of tl ie basal type 
are quite dunarirri stic. Further <letails regarding them are tlwt 
H1eir nuclei aie typically elougate-oYal, e,·en cigai·- or sausag·e
slia11e<l, thP-i1· length bei11g· often four times t h eir breadth (e.g ., 
l'.2,u x 3,u). Plurnpe1· 1lucle i also occur (0.g· . (ix fw). 'l'lH' 11udear 
!llembi·ane is finr and drlicatr, ancl in i·ei'>pect of th is as \Yell as of 
the palely sbined auc1 fiiwly diYidecl dnomatin, the nudeu:i may 
not i.naptly be compared "·ith that of <1 fihrobln si.. One or two 
nuclroli arr visible, lie[ng comparntiYely Yt>ry uniform in sixe mHl 
varying·, in areal ratio to the nuclr us, from 1 : 25 to ca. l : 00. 
Larger nucleoli are not seen. Still more eloHga tecl nuclei (e.g. 
E>1..1 x 2,u) are to be found in the more spinclle-8hapecl cells in the 
centi e of the cell mas8es . The mitotic index yaries from less than 
l 1111 to 4: in the clog tlwse (urnours therefore ma :v apparently he 
quite rapiclly growing ones. 

From the foregoing· description it \Yill he see n that "-e consir1e1· 
the basal-cell tumours of tlie clog to have a highly characteristic and 
specific histology " -liich shoulcl preclmle their conhrnion \Yitli ot !ie1· 
tumours. Yet there haYe occun·ecl not a few in sta1H·es in which at 
this Institute the cont·agious Yf'ne1·eal tumours of clogs \rnre misi.akenl.v 
diagnosed as basal-cell tumours. A further confusion which we rnuB t 
here discuss has resulted horn tl1e application by Thomas (1929) of 
the term basal-cell carcinoma to the pigm ented skin-tum011rs of the 
goat. I doubt whether this practice is clesirable in the present stare' 
of our Jrnowledge. Ignorant as 'Ye may he of the histogenesis of hotl1 
these kinds of tum011rs, it appeani to me essentia l clrnrly to srparntP 
the basal -cell tumours, \Thich do not. mrfoshrnize and which h ave :1 
uniform aucl " monotonom;" histological picture, from the metasta
siiing, melanin-containing epitheliomata "·hirh, Jio,Yever much they 
may deviate i n tl1eir cytology frorn ac-anthomas, are yrt not compoc;ed 
of basal cells. 'l'here is sca rcel y a feature in the foregoing cytologi('a ] 
description of basal-cell carcinoma which woulcl apply to the far 
more anaplastic vigmentecl tumo urs of the goat. \Ve do not wish to 
see the term "basal-cell epithelioma " becoming a repository for all 
l.::incls of tumours of " -hose real nature and histogeu esis \re are still 
uncertain. Finally, the umfu,,ion \Yitl1 glandular tumourn ha~ 
a lready been titressecl in our cle>lcriptions and is readily understandable 
fr01n a consiclera tion of the false glandular appearance assumed by 
the basal-cell tumours on account of the loop-Ii ke arrangement of 
the cell stramls and the rosette-like structure of the cell aveoli. \\' e 
should unhesitatino·ly identi fy with basal-cell tumours those of 
IIieronmyi's sweat g·land tumo{utJ which he consiclern aR arising from 
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the alveoli (in contradictio11 t o the ducts) of sKeat glallds. \Vhetl1er 
all basal-cell tumours should be considered as of skin-gland origrn 
is another m atter and \Ye do not claim to be in a position to d2cicle 
t ha t diffi<'ult problem. 

T/1e Tlistogeneti e Proule 111.-Fe\Y tumours lnne given rise to 
such difficulties in regard t o the determination of their origin <lS ham 
the basal-cell epithelioma s, ancl the problem was 11w1le~ 11011e the 
ea sier by Krnnl]Jecher' s concqition of a llerivation from the liasal cells 
of t he epi1l ermis a s contra st e1l \\. i th an origin of a C<lll t li um;1 s from 
the cell~ of the st ra fom s11inos11111. This original c011cepi.ion lias heen 
much critici se1l on the grounds that (a) nm·rnull.'· the Lasnl cells of 
the epi1lerrni~ differentiate into prickle cells (a ml finally into celh 
uf the strrdw n eomeum ) so that t here is nothing in the drudure of 
;tcanthoma to gain s8y the a ssu mption t hat that tumour itself is 
der iYe rl fnnn th e) h:isa l elem ents . This argument appe8l'S to point 
very j nsll.'· to a consi<1erable obj ection to the theory of rlualiJy oi 
1·arci11omatuns tumom·s arisi11g from the epiclennis; and (7;) that 
onl.v 1:a '< al celL are capabl e of fnrt her multiplicat ion a11rl !l int, there
fo r e, any tumour a r i sing in tli e epidermis must han~ this migiu. 
T his .-;e1·0111l obj ection is "ithout found8tion . It is true that J1ormal 
replacement of tl1e ph,\·siologiu1l (t lnongh clesqunmatim1, etc.) \Vetn 
:md (e<1 1· of tl1 e ep i 1le rmi ~ i s acl' umplishecl by rlivisio11 of basal (noi 
p r ilJde ) cPlls . Bnt 110 on e wl10 h as studiecl the aca1dholic epidermis 
ur t he :1 canthom as 1:au fail t o have ·Observed that p1·i('ldP-r:ells them
seh es are capable of :1 d i H arnl n1pi1l prolife1·:1(iou . ~eYertheless, 
the d iffi cult,\· 1·em;1 ins t h;i( has8 l cells might \vell he <'~xpederl , when 
t h ey p rnlife ra t e u eopla si icall ,,·, t o undergo the usual 1liftcrn11tiatiou 
in to i n·ickh)- and kPral i ni~e cl cel ls, espeeially since the 1rnsnl-eel1 
i :1mo1u~ a r e l'Onsidere1l (o gTo\\· more sl1ndy((i) anll, i n terms of a11 
D .:cept e1l gen era 1 i sa t ion in oncolog·,\', shoulcl th eref 01·p lrn ve more 
ternl ency (:1rnl iim e) to Ull(lergo differentiatio11 than kt1·e the cells of 
a(':rn t hornas. Tf , in alli e r \HJJ 'cb , 'n~ are to reganl hasal-cell epithe
liorn a a s a tumour of tl1 e same cleri n1tion 8S aca11thorna . \\·e \\·ould be 
seii.ing up a snqn·i siug exception to the 1mivers;1l nile .that tlrn leasl 
m alig11a11t tumour~ are ih e most rli fferentiated. 

It is con s iderntion s sn ch a s t h ese, as well 8S i.he ra rity of Leing 
able to demonstrate coniimiity of neoplastic lmsal cells " ·itl1 the 
epi1lerrn a l ba snl cells nrnl i.h P ~u spicion tli8t evPn whe11 snch con 
tinui t.v i8 seen it i s n fal se continui ty resulting frnm nothing rnort: 
than the est:ihlishment of rn11(act bebYeen neoplastic anrl 11on11al cells 
in th e onlin;n.'· progress of inY8sion of the latter b.'" ihe former, 
tlrnt haYe prompte1l nrnn y autho r.' to look to accessory epidermal 
structures :i s th e origin of th e tu m omi:; ill <]Ueshon. :J'fallory's (1910) 
theor.\· of origin from hair-folli cles, base1l 011 a sirnihrity of the ('ells 
and the suppose rl for nm ti on of hair-sliafts in the tumour tissue, ha' 
not yet found g eneral ;1 ccep tance , although rncentl,Y Ha:dhorn (1D31) 
has ma1le a pm,·edul plea fo r th e r ecognition of ihe basal-cell tumourc; 
D S cleriYatiYes of the hair-follicles or of the necks of the sebal'eons
glands, his conclusions r1 epeEcling largely 011 a more direct histo
g enetic s tml y . 

(G) It seem s doubtful , in vie"· of the (unexpectedly) high m itotic counts 
obtained for these tumours, wl1ether tl 1is is true for dogs; see howe,·er tlie 
d iscu ssion on t he danger of identifying t h e mitotic index with the growth-rate . 
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At one time we felt that "·e had found, in canine material, some 
eYideuce in support of the sebaceous epithelial origin of tbese tumours. 
'l'his suspicion arose from a case (Canine, 14791) in "·hich in th~ 
immediate neighbourhood of a basal-cell carcinoma of the maxillary 
i·egion were found two 'rnrty papules '"hich proYecl on microscopic 
examination to be early stages of epithelioma of sebaceous glanc1 
origin. These lesions are discussed in detail under that heading, 
along with other growths of the same type. The inference. a slender 
one admittec1ly, wa s that of three primary (multiple) papules arising 
as proliferations of sebaceous glands of the cheek, one bad progressecl 
to basal-cell carcinoma wh ile the others had remained in an incipient 
and still recognisably " sebaceous " stage. It may be recalled that 
Hamdi (1933) (in the sphere of human pathology) has stressed that 
basal-cell epithelioma arises as a " benign " lesion "·hich remains 
in that stage for a long time before becoming active. Attractive 
as it was to consider the basal-cell tumour in the case referred to as 
a later stage of the sebaceous proliferations which were found in 
such close proximity to it, this suspicion cannot be justified on tlrn 
evidence of the above case alone; for in a later case identical 
sebaceous proliferations were accompanied by ncanthoma in the same 
subject; and, further, I encountere<l fully malignant tumours of 
sebaceous gland origin, which in no "·ay resembled basal-celJ 
tumours, and ,d1ich also were accompanied in the same subject by 
earlier sebaceous gland proliferation of the type previously referred 
to. It then becomes clear (if I may thus express the dilemma) that 
if we attempt to "jump out of the frying-pan" of the (luality of 
malignant tumours (leriYed from the epidermis we succeerl onl:v in 
" falling into the fire " of an equally puzzling duality of tumours of 
sebaceous ep ithelium.(') 

Yet the situation of basfll-cell carcinomas, infiltrating far 
beneath an(l having no continuity with the epidermis (Fig. 28), 
greatly favours the thesis of a derivation from accessory epidermal 
structures, and the fact that the small parakeratin pearls found in 
basal-cell tumours are morpl1 ologically identical "·ith those in 1Jype1 -
plastic sebaceous glands adds strongly to this suspicion.(8) ']'he only 
other possibility, by a process of elimination, seems to be that the.v 
ma:v be of sweat-gland origin. For this idea, ho"·eyer, I haYe bee1, 
unable to find direct evidence, and in the collection we haYe no 
examples of s\\·eat-gland tumours. In most textbooks of human 
pathology sweat-gland carcinoma is treated as a separate entity. As 
has been mentioned, it appears to me that as authoritative an obserYer 
as Hieronymi has confused sweat-gland tumours "-ith the basal-cell 
tumours, and there remains a possibility that he may have been lecl 
into this (apparent) error because of an essential similarity or au 
identity between the two. 

It would seem tlrnt an open mind should be kept regardmg the 
problem until further eviclence is to hand. 

(7) Haythorn's ;-ie1Y t hat it is only the necks or loss differentiated portions 
of the sebaceous g la nds 11·hich gin; rise to basal-cell tumours offers a 11·ay out 
of this difficulty. 

( 8 ) The origin of basal-cell epithelioma from sebaceous glands is also very 
co nsistent with the absence of this tumour from birds. Yet it is only fair to 
repeat, when using this fact as evidence, that there are also clomestiC'ated 
mammalian spec ies in which undoubted cases are not on record. 
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Fm. 28.- Basal-ccll cpit helioma in t ho dog: Encapsulation beneath the skin; formation 
of false lumina . (14791 ; 30 X .) 

Fm . 20.-Sebaccous cpithclioma arising from tho peri-anal glands of the dog: Note how 
the neoplastic tissue invaginates without actually penetrating the thin-walled 
veins of t he stroma. (15902; 33 x .) 
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(c) ADENOID ErrTHELIOl\HTA. 

Under this category it is proposed to discuss neoplasms which 
have a resemblance to glandular structures of epidermal orig111 
(excluding the mammary gland), and ~we are concerned here mainly 
with neoplasms characterised by derivation from the sebaceous glands 
or resembling sebaceous glands in their structure. Little is knowit 
with certainty of the relations between such tumours and the other 
epitheliomata. Haythorn and many others consider that the basal-celi 
tumours are derived from the hair-follicle-sebaceous-gland epithelium, 
but from a study of these tumours, although final conclusions regard
ing the histogenesis of the basal-cell tumours cannot be reacher1, 
we at least know that they are not the only malignant tumours which 
have this origin. Further discussion of this group of tumours is 
better postponed until after a consideration of the imliviflnal case8 . 
'l'wo species, the dog and the goat, are chiefly concerned. 

(i) Adenoid Epithelimna of the Perianal Glands of the Doy. 

The collection contains but one case: -

Case 1 (Canine, 15902). 
This neoplasm was remoYed, after destruction, from a male Irish 

terrier , 14 years of age, on \Yhich autopsy was not permitted. The 
specimen consists of the anus and adjacent perineal skin and muscu
la turn. The perineum belo\Y the an us bears a large, fia ttened, 
ulcerating new growth 5 cm. in cliameter and 3 · 5 cm. in thickness 
(depth) which extends upwards to involve the orifice of the anus. 

It is poorly circumscribed and not encapsulated. There 
are outlying nodules ca. 3 mm. in diameter, extending in to the 
anal canal; and the main mass is lobulated, as if composed of an 
aggregation of nodules of the same order of size. The colour is 
yellowish white, the consistence firm, and the tis1rne offers consider
able resistance to the knife. 

:Microscopically (Fig. 29) the tumour is seen to occupy, at its 
periphery, the deeper portion of the derrna and the subcutis, while 
centrally it ulcerates through the epidermi s. It shows a rather 
regular system of strong and well differentiated collagenous trabeculae 
which completely or almost completely separate the rounded or 
polygonal lobules, varying from · 5 to 3 mm. in diameter, which were 
observed macroscopically. From these trabeculae, which carry thi: 
larger blood-vessels, proceeds another system of regular , very delicate. 
secondary trabeculae mainly composed of thin-walled blood-vessel,; 
and capillaries. These vessels have a thin backing of delicate 
collagenous strands which separate the parenchyma of the lobules 
into closely apposed, elongated, cylindrical acini, often measuring 
some 65µ in diameter and over 1 mm. in length. These strands of 
cells are generally arranged parallel with the neareRt primary 
frabecula bordering the lobule, and are thus straight when the lobule 
iR bounded by straight sides or variously curved where the sides of 
the lobule are curved. 'l'he connective-tissue septa in the more 
superficial parts of the gTowth carry, besides blood-ve:Ssels, the ducts 
of sweat-glarn1s, hair-follicles, and sebaceous glands, showing clearly 
tbat the stroma of the tumour is largely tbe pre-existing connectiYe
tissue of the derma. A peculiar feature of the growth is that the 
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lobules are in m a n .'" ('<t~e.; :1lrnfJ.;( co111p lt>tP ly ~u ri ·ounded l i~· :1 1·t' 1101i..; 
blood -1·e . .;se l 11·h osP 1rn l b Ir a Ye bee n pu :-dH·ll clo.;e toge!J 1r r l.J,Y t '11~ 
1·x 1i:11i..; i1·,. g r()\d h of !h e t 1n11011 1· a.; i t i1nagin<1l<' s tbP YessP l. and i11 
p lace:; t l1en· 11 1n y ]ip co mplett- ob l itP l':t!io r1 of il1t- Y:1-;c·uL1 r lmnP: l, 
t h P 'n l1 8 h (' i11g- i1 1 appos ition an rl lh e Pndo! l1 eliu 11 1 hu1· i11 g clis
a p p Pa r ecl. S uc ·lr :1 Yl'sse l rn :1:-- J'Pl'PiYe I r ibui:1 ri e.-; horn t li t" inlr:1lol1uh1· 
sfr om a . 111. ! li e Aecl ious , 1he <lj']W:11:111 ce sPen i.; tlwl of ish 11d .-; '!t ' 

p en insu l us of pnr e 11 c·h y rna d o,,c •ly 0111·e . .;( e cl b:-· e 1Hl o!lwliurn :Ii 1 lreir 
ci n ·umfe r·,• 11cr a n cl sqrn1·a lPll hy :1 n:1no11- .;p:H·P ( i11 "·lri(' lr h lood-1·Pl l.-; 
arn io lw fo und ) h orn a11 en cl oi hel i:il-horcl, .. red prirn:1ry l r:1l 1e(' ul:1: 
0 11 ,. Jo_.; ,• l'Xa 111 i1w( io 11 :1 !liin ('o lhµ-P11r 1u.; h:i"king lo i lH· P11clo lh e l iun1 
co1·e1·i nµ· t l1e p:1re ~1c·lr.n11n i.-; spe11 . Thi< i111-.1gi11ation of thi11-11·nll1'1! 
1·e i 11 :; of t lr P s l rn rn:1 is a s l r iki 11µ· fo :li n1 ·p wl1ic·h i.-; JffP.;P11i i hrnu g lr ou t 
th(' ,QT011·t Ii , :il l houg h 11ot :i ll I li e· lo l111ll's ,d 1011· t Ir is :1n:111µ·1•111(• nt ; ( it 
i-; 11 p Jl i l l 11 st r:li e<l i11 F ig . 20) . 

J•;a c/1 lo l: t1 l<' of I he Jl <ll'Plll' h.n11:1 lr ns :1 c lr: 1r:1 der isli(' si rn f'I un· 
nncl i .-; c·cirnpc 1..;('1 l 11f : 1·;c) l_q les of epi t ii Pl i:1 I cells: -

(a) .\ ( il1 <• pe ri ph e l' ,\. :1 nd l111 l' de1 i 11g t Irr SPl 0 1Hlnr\· I r:1 l)P1·u l:i1 ~ r-; 
:1 ;; in g lP rn11· of c·pJJ .; lr :11·i ng 111u " lr tlir :1pp!'<1r:1ll!'P of t l1 c> has:1 ·: 
ele 11 1e n ls o t .-;1111 a 1111>11 s e pil l1(" l iu 111. 'J'lr<'.\' :11 ·p sornp11·liai c·ol11111 11 ar n11d 
i hei r lo ng <l'\I'-' nrP ypr(i 1-: d (o ! lie dirPd io 11 c f lhe ir:1h e\'u l:1. T ile• 
c~·iopb . .;rn. a.; i1 1 b1,;:il (·P lls, is i11dist i11!'t l ,1 ,;(;1i1H·tl (pi11kislr-lll:1u1·P ). 
homog'(' ll POUS , :11111 ii.-; brrn1 1lbri p,.; nol d e:nl,\- SPP ll. Th ese <'fp11w 11t:-; 
Hl' C' sma ll e r t lr :1 11 tl1P l'Plli l':il cel ls (/1 ) to l:e tlc•snih·d lH'io11·. rnl'a"u 1·111 Q' 
fr o111 I (o 011 in l ong cli:rn1 e ler', 11]1iJ,. thPi1 hre:11lth rn :1_\· hP gaugP:I 
h o rn 111<' f:i 1·I t ha t ilw nu clei of 11 Piµ· l1liouri11g 1·(•lls :1n· of t Pr1 
.«-p:1rate1l h ~ - :1s small :1 1li .-;t:i111·e :b l p . Th P nudPi :1r·p usu:ilh· 
•l i.-;t i nd l.1 · OY:d, som e li ·'2,u x -±·,-111, lrn t not i11freq 11 en tl.\' the>· a pp roal' lt 
a rn m·p 11 0:n l:1· splrP riC':il s l1:1 pe, l: ei11g -;om1• ,) · :111 in cl i:1m e(1' 1'. ' ]1h P_1· 
h ::i Ye a ~ liaq1 1111 de:1 r mP111li r :1 11( • :t11cl .;fain 1larLl .1· o n :u·cou11( of i h'' 
lJ l'e,.;pJl (·p of lil :l ll >. r:1thPl' (·O; IJ' .'-'P c·l1rnrn:1ii11 jl<ll'( ic Jes trn d i 11 g· io 
olrn l' UJ'P i lw i111 ·011 ."p in 10u " 11 rn· lc·ol th. ( )!' 1) 11-;e c·o:n·sp p:n li c·ll·s rn:i-, 
be :in:11 1ged 11Pri phe1·nll .1· . l e: 11·i 11g :1 l iµl11er celltr:1 l :tr·pa , T l1.e 
lll1C ·leol11 s is u sual ly si n gl ,._ l ess :iHP 11 d o uhl e . 

Tlw1e :l pp<•:n,; c·on,i d PrnhlP Ya 1 i:iiion in tlH·'.'E' pP r iph('r:1l ('("ll'. 

e,; per·i::i l l.1· a . .; n ·µ-:1rcl,; th e ir n u(' lf'i , hni lr li e1-.1usl' 1·ar.1· i11g d Pg re(·'.-; ol' 
Jl .1· 1·11 osis :1l'P 1·11111111on :i rul l1Pc-;111.;p of I Ir r crlllst:1nt 1H·cunc• 111 ·p of for11i.; 
lr:1 11 sitio11 :tl hPl1\'P P11 th pm an1l t hP 1·1•11l1:tl c·< •lL io hP d!'.'i l'l'iiH·! I. 

(11) Th e 1·1· 11lr :1 l 1·tc· lls of tire• :11· i r1i ar e rnuf'h h1ger 1lr:rn !he pvri 
plr pr::i l c·l' ll .-; . Th e~· :i re i iol_q :trrn:il lo sph e ri(':ll i11 ,;]1:11w a ncl l'ich ; 11 

:1 c:yi op l:1.-; rn li :11·inµ· 111 01·e di .-; l i11l' I oullin('.'-' ih:t 11 i11 l lH· l·:1 sc· of' ih 1· 
lia,;a [ e ll•11 1e11l s, t h <· lio uu cl:n ie . .; l1e i 11 µ· ,;e0 11 ( in /'.enk!'J' -1'on11ol -fixrd , 
p :i raf-li11 -P n1b0 ilcl P1l :111d l1:1c · r1 1:1l 11 111 -,•o.-;i11 -.-;(;1i11l'cl s<'1· ii o 11 .-;) :1:-i fi 11P, d eP p 
p illk , J'Pi' l' :11'i il <· lin<'s . Sin !' e t he l' e ::ire, n.-; o ne prn<·epcls in11-:1J'll'i frnrn 
t l1 P hn .-;a l PlP 111enb, a ll cl l' ,QTeP.'-' of l' ir :111g·I' into ihP i .1·piC':il ('Pll(J':1l 
l'lf' rn enls. i lr P 1·e lb Y:1 r y ,QTeat l.1· in si:.'.e. lrom l ili l e bl'g·er t li :1n tl1 e 
li:1sa l er ll ,; (e.,Q-. 811) to H'l'.\' l :il'g<' r-P lL (· 011 111 1011 1' J' en l'lring· 2'2 to 21i11. 
in longest cli :1 111 ete1. T heil' 1·Ytopl:b 111 (oil irn111e1·s io11 oh_jediYe) i,- :;e<'n 
to he d isti nr-l l ,1· d ou d.1· <lu P to closel» aggrPg:1terl , rnimilP , light p .i11 k
siai ning g l' an ul e~ li ,1Yi11g :i "soft,. :1ppP:1rnnl'P. horn uggrrgalio r1 s 
of " ·h ic- 11 ll !a\' rwC':1sio n nlh h e forrnecl inPQ·n ln1·h oYnl. y p1· 1· i111·on
s p icuou s, Yng· uel ;;· outl in;•cl. li g h t pink- , t':1ining , h v :iline ·g·lo lrn le,, 
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\-;11 ·yi.11g i 11 d iauwte1· frurn 1 tu !J /L Th i.-.; i.-; ;qip;u e n lly a lkge11l'rnl1 Ye 
c h::rngP , .-;inL·t· in i,;ola te tl celb t he '' liulP cytop Li:-; 111 nw.1· k11·e undc1·
g-.111 e t hi .; 11 .1;1li11 P cli;mgt· a11Ll in s 11 (' h l'lP11 1l'nh t he n11dt•i ~Ut' P.-;11 e
ciall.1 iirn 11e to .-;\1011· rn ·nohioti t· c-krngt':i (11ri11kii11g " f t ill' lll1cl l' ;l1· 
lll ernlir;111P. pn·nosis). 'J' li e cdupL1 ,; 111 f1 11 t l1 Pr ,; \i o 11 :i Ltirl.1· 1111111e1·ous 
rn1 uuletl Y;tc uol P:i, rneas 11r i11g up to co . l ·S/' in ilinmef p1· tlllt1 rPn cting· 
to S11 1L111 IJ l , 11 itl1 11 l1 ic:l1 ,-; h1i 11 ;1 rP d i,;cp1·11 etl :tll :illlall1·r ,,i~e.; of 
gluhulp.; t10lnt 1o \ \i p urt1 l' l' of -;j~ ,~ ot tl1 t~ 1Ji nk-. .;ic1iniug gLt1111lP:i; 
hut " ·he ll ,,; n('h :11e ren cli ed, tlie lipoid readio11 li; 1-; ;1lrea 1l.1· h,t·umP 
i tHl i-;tiud. (Tlw lm . .;;11 ce!L on ! l1 P ntht•1 li;1uil giY;' 210 i e:tdion \1ith 
Sutbn llI. ) 

'J'he nur·lei of t hese ce iitrn l cell .; n re larger nnd li gh!e1 -.; (;1ining 
t han t h o.-;e of ilte li;1-; ;i[ celL . Tli P.1 nre 01·a l , me:1..;ur i11 g I to U,:1 in 
long 11inme!Pr. }l:rny sho11· i n eg1tl:1 ri!i e.; o f sh:qw (n11gnlariii0,;_ 
\\Ti11Ui11 g· of t h e nHdea r lll Pmlirnu e). T h ei1· d1romati11 padiclP.-i ;1u· 
i 11 gl'n e ral t1i,tindl~ · srn;11ler ;m d l e.-;,; lw;1Yil .1· sL1i11i 11 g ( 11101·p Yt>sic11Ln 
1111 L"lt·i) l>ut , a s in ih e lias;1 l-ce l.I n11dei, tl H•y l1nn• u 1i1Pllilei- 1io11 to 

lip dPp osiiec1 in thP pe1iph1·1:il pa1t of tl1P n11 1le 11 .-;. Tlw mwleohh 
,; ho\1·,; m ;irl;t•1l di frP 1Pn('t ' :i: it is oftp 11, :1lt li rn1gh 1101" inY ;1nnhly, 
pPri 11hen1 lly loca ted, some!i1ne-; i n con ial't "·ith the nndear rnP111-
lirm1 e: :111<1 ii j,; 1·on sp ic 11ous a rnl lnrge r, rP:11·hi11g ;1 <li;1mPtPr of J · S/J .. 
• \ ,.; i 11 t li e h;i:;;i] (' PlL it rn :w he 1l 011l1 le . H,·;ilini;ed 1· enh;1] l' Plls 11iih 
op;11111 e, d et• p pi 11k ( lin<•111a.l11 lll -l'O·Sill ) s L1i 11 .i 11 g· t',dt1pb . .;i11 t 1•11rl to 111 11 
ill st1;rn1l-; ill t li l' ;1ci1:i , (';rn ,;i ll g· ;1 Y;n it-',g;1terl <1p pP;11·: 111 1· 1• of th<• ]HHt'!l

<·ii.1· 111;1 , ;1 1·onspi('11011s fr:iturp trntl f• r l m1· rn :1g11ific;1tio11. 

I 11 .;orn1• of ih<0 srn:1lle1· n1· i11i , ,.;it 11:1 te t1 ;it· t·h t• g 1·ll\1· i11g C'1lg1• o f 
t li e lolrnl 1'. tlifh•r0nt i;i1 ion to C'P 11 h;1] cell.s i,; sl.ig· h t. ;11111 t iiP prn111 i
n1• 11t , dosPl .v crLnn1l'd basal cells occ11 1i,1· 111 ost of t h (• :ll'i 11 i, 11• ;11·i Il g' 
rnom for 0 11 l.1· ;1 r·o11ph• of the 1·e 11 t rn l l' elL. 

H er1• n11 d tli 0n• 1.; 111:111 11hods of l'OllcP 11 ti·i .. al h 
l'l'lL ;nl' fo l'lltPtl nnll tih1illatio11 o f t hl' t',dopl ;1s ;1 1 
s 11cl1 1· ell .; fl l1li o11gh tl efi 11 it0 ke1-:d!11i .;:1I io n is ah -;e11t. 
11 lwrl s to cc ome e.xte11t i· p,se111 l.J e ·· ]Jl-' a1l s . , ;1 u ll 
" p;nakt•rat i11 1wnrl . .; T11 t li<' se 1·ell .' . ion . h rgP 
Jirorn in ent. 

cl n;lllg«-' tl l'Plli m l 
rn;1y li e . .;1-·e 11 in 
ot'he 1·11 i .--(' t IH•.; p 

111;11· \i(; ten11 etl 
f;, t' Y;lt'nol p.; :ire 

'J.'l1P ukeraiing· su rfo('e sh O\YS ;111 Px11 1b te of lll'11hopbill''. 
·_\Ii tot ic fig· m ·es <ll'e 'tonnll 0111.1- nfter p rol on ge d ,;p;n('hi1 1,!.!'. 0 1· l·:i:sio 11:il 
hnen10nli :1gP .'i of·1·u1· in !h e linrPnch ,vm:i . T here is 110 1lefinite enl':JjJ·· 
.-; ubtion of t hP "·holP gnl\dli, h111 e: ll'h 011t h i11 g· loh ulP h:i..; its 1·;1p s 11 lP 
of conrn' 1· tiY(-' ti ssup l'One~ p onc1i11g to lh e trn he t·1 1\;1 e .-;e1J;1rnti11g the 
c1ggrl·g·atecl lnb1 1l es " ·hich fo rm t-11e lll ; I in 11101,; .s of t lw tu rn onr. 

H r 1111n-L. - This h 1ll 10111· clo,;el,1• si 111uLdes i h e mo rp l10l og_,. of t h e 
1101·11i;1l peri-annl gLrnrls (9

) of ih e dog. Especi;1lly reg·;1nling i h P 

('' ) _-\ 11ato1lliu:il :'\o l c-. - Tl1erp P-;ists m u clt (·qnfusion among n•tt>rinarian'
:;11d in t h e ] ill'rn t n re n•gnrding thl' gla11cls in tl 1e rll'iglihonrh ooc1 of the an1h 
;1nd it is ne1·t >.,s :HY to state t l1 at t lic- /il'!i -u11ol 11/crnd., a re moc1ifil'd sl'h n1·('on .' 
'..(lands \Yl1 ich 1nnst bo clistingn i.shc11 fro111 : (l ) 1111nl )JOlll'h 17/,,,,,/., . 11·ltic\1 Iii~ 
i11 t l1 c •rail s of t l1l' .1i11us 1w1·u11alis (a n a l po u c- h t's) and 11·hil'h al'e c- omponnd 
g l:inds morp lrnl ogil'ally r elated to s 11·ea t glan(Js b11 t ]Jl'Olln"ing n fatt .'· '"net.inn: 
<:! ' s,,fJnc!'11us 11ir1111/s nc·euning c•spc .. iall y i n t h e n eC'k of t he 11·a\I of th e a n a l 
p o uc-11 nn <l ;1rn11nd i ts 01w11i11g: (::ll 111111/ aiwu/., . s it11ated in 1.lte s 11hrnt11·0.'" of 
th e .:011 0 1·u/11r111u"i" of 1.he :inus a n d l' -; t t•ncling :ilso in to t hl' rn11 sc 11 l:1ris. 
T li es t> nrl' aln•oLll· glalld s nncl J1rn·c· " f:<l l.1· S('l"l'Ption ill the <log: IJ) f/11· 
sr/Jru·rnus nnd stuuf -olu nd" of Ilic .:0110. 1·11 fu11e11 ,,f thP a n 11,. (E ll l'nbl'rger :111 c1 
ll :111m , 1921. ) 
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cytology, the corres1rn ncl e11ce is very dose. Tlrnie is <J g1 eater c 1 om1 -
ing of the ba.,ml cell ~ aucl the tend e11 cY to for rn \Yhorl s of filnillatecl 
ce lb not spen in t hP 11orm:il g Lrn cl. 1,·; cytologica l dPL1 ib, inclutling 
nuclear appearan ce, size, a nd nucleohn-11ucle:1r 1atio li1PrP :i re no 
oln·ious cleparture-; fro rn l he normal. 111 cl:bsil'ying a g>1011ili of this 
tnie ,,-e h ave (o cou~i cl er the follo11·ing poi11 i~ : - The c lose atlherence 
to the uorrn al cy tology and t he a liseuce of e nca ps ula lion cons ti Lute 
fea tureR rPmini st·e ut of m er P hype rpl:i sia . Ho,1·eyer, th e ulcPni1ive 
nat ure of the growth ancl the m agnitude of the 11rot' ess us wPll a~ 
Lhe absen ce of excretor y du cb \nrnl<l not ju stify such a clii1<>·11 osis. 
An unqualifiP<l rl i:1gnosi:5 of malig11 nu cy (cm ci 1101~ia) is abo not to be 
t hought of on accouut of lhe close reproduction of lhe non1wl :1rch i
te<:ture, t h e nonn:il i t~ - of th e cells i he rnsehe;;, t Ji e Yer_,. lo1Y Ill i lo tic 
i 11 rl ex, the absen ce of in creased n udeolar si ;w , aud the ah-sen ce uf 
intrn Yascula r iirn1 sim1s. Further ii. is some"·h at rlifh"nlt t o ern luate 
t he relative impo1· ta11ce , in th e 11 lceratiYe process, of the act ual 
inYasive tenclenr-y of the t umou r a ncl the trnurnntic i11H11 e1H"'·' to 
1Yhi ch the c0Yeri;q2: skin of :i perin eal grn1dh in i.lie <log \\Olll<l li e 
e~p ec i ally liabl e 011 :.w r·ou n t of i rri ta ti on a nd the respoHse of i.11 e 
:rnbjed tl1 ereto . Th e rliag- 110,;i,; of a<l enoma 1·eniai11 :; tu lie <·onsiderPCl 
:rnrl t hi s is t he term 11·hi ch ha ,.; u :;u:1lly been applier1 1o t hPse tllmours , 
11hich appea r to be fair ly '" ell lrn<mn in rlogs- (.Joest, lld. l , S.748-
exr·ellent rnacTo,; r·opir- illustration). \Vhile in rn:my re~ped,; bei ng a 
c; ui table ter m b_Y whi ch to designate sucl1 a gro 11·th, ":1clenoma" fa iL 
to indir ate t h e porgress iYe iuYn siYP gTo \Y lh and tliP ul r·prntiYe ten
dency of t li Pse tumours. It appears to me llrnt in narn ing the tumours 
:iri,;ing fro111 sq11:1rn o us epd helium :i 1Hl its iu1m e<lin le <l e riY:d iYP:; in 
111i111icry of tenns (ad eno nia , ca n ·i 11 om:1 ) essentiall _,. rl<'sig11 P<l for 
tumours of c:ohtn11 wr epitlwlial s urfa ce~ a nd t l1 eir glanclul:n clPri
n 1tiYec; " ·e su ccee d in a si 1nplificnti on onl_1- nt t h e ex pen se of loss of 
clarity in our rn P:rniug. This fact h nii of cou r se h t>Pn 11·id ely re<'og·-
11i se r1 and is at tli e bot tom of the :1<lopti ou of th e term " q>ithe
honw " - ii. self perh:1ps a11 1rnfodunate cl1 oir·e, hut hY i101Y 100 fi. rml5· 
P~ tabli she rl lo mnk e a chang·e easy. T l1 e hest rlPc;ignaiinn for thP 
t umour 1rn<l er cli~ !'ll S~ion :1[l]J t' :1l's t1 1erefore io li e " <l<lenoirl t' pithe
li orna ": t h P merib of this t er rn clP})e1H1ing 011 ib e mplrn si~ 0 11 the 
edoderrnnl der iY:1tio 11 anrl affinit ies, t he essentiall_Y g·lnn<l11br nature 
of the gT01dh . an<1 a n ahsPnce of fl rlogrnatir in<lication of whPther 
tl1 e tummn helo11gs mon) t o t l1 e henign or to tl1P malignant 1wopl:1srns. 

Diag11os is. - J\(l enoicl epi thelio11w (" adenorna ") ans111g from 
the periana l glanrls. 

Ocr111·1·e11ce of ond T,iteu1t11re co 11crn1111.r; E1Jitl1 eliomo of t li c 
PPr in.nul Glo nds of tl1c D og.- The cnse rl esniherl is i li e 0111 _,. one to 
our knowlf'dge encoun te red in South Afri ca . Alth011gh Ft>ldman 
:;(ates that " . .. ihe p erianal glands exhibit a specia l prerliledion 
for these gTmdh s (a clenoma s) ", yet h e h as uot appnrPn!l>· e11cou11-
tere c1 a cnse him self, anrl although \H' must accept tl1i~ ~bh,ment 
arnl it iR probable that they ou ght to he reganlecl as common tun1oun, 
vet t h e inridence in th is country appears to be lmY. (.Toest, Hr! . l , 
lJP· 747-50) h as gi 1·en a good short rl escript ion of the tumom~ in 
qll Pstion , which ,,·e r e fir st desnib e<l by SiNbmgrotsky (1877), anrl 
i nrli cateo> thnt th ey are of frequent ocnur enC'e. 'l'li e t um our illus
trated by him in is in its ge11 ern l morphology Yel')' sim ilar to Hie one 
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\Ve haYe described, and this author leaves open the que,;tion of 
whether the term adenorna or adenocarcinorna should be applied. He 
in<licnies that these g1owths usually behaYe in a benign fashion, 
but that metastases ancl recurrence can occur " wenn die Gesc/w;ulst 
... die Character eines Adeno/caninoms besitz ". It is evident, 
the 11 , that Yarious grades of malignancy occur and that it is advisable 
lo iuclicate in the diagnosis (as \Ye haYe done above) whether the 
tumour is more related to a<lenorna or to carcinoma. Ball (192G) 
(cit. ])upas, 1928), in a work not available in South African libraries. 
is f:iaicl to deYote a "·hole chapter to the discussion of these tumours 
and to <l i sti nguish also between " a<lenoepi th el i oma " and the 
" meta typical form ". Dupas ( 1928) gives a close c1esc1 i ption of the 
pathology of a case of the malignant type encountered by him but 
11·hi.ch has not been obsened in this country (although highly malig
nant tumours of sebaceous type have been seen elsewhere in the dog, 
f'.g . on the cheek). This frankly malignant yariety, of rnme atypical 
hi .~tological structure, is, presumably, far rarer than the non
rec,urring and non-metastasizing kind, only three cases of the former 
h:wiug: been enrounterecl by Ball. Yalarle (1934) has also indicate(l 
tlie common occunenre of these tumours, and he <liscusses their 
nature in some detail. Ilrn-ing (appa1ently) obsened only the 
malignant vai·iety, he makes the misleading generalisation that his-
ioloo·icalh- the structure is incontestablv of cancerous nature and in 
his ~1esrri.1ition the airn11lastic changes are gi.-en much prominence. 

(ii) flde11oid Evithel1:omas m"ising f1·om (other) Sebaceous 
Glands. 

In <logs we have J1ot illfreque11tly encountered small nodules nf 
the skin, usually occurring in multiple form, of "·hich I can fincl no 
really dear clescription ill either the human or the Yeteri.11ai·:v 
lit-Prature. The follo"·iug cases are to be deRcriliecl : -

Case 2 (Canine, 14971). 

This specimen concerns b.-o papules found in the ski.u of the 
maxillary reg-ion in dose association with a lesion, already referred 
to, "·hich p1wrnd to be a basal-cell carcinoma. Indeed, they "·e.re 
removed surgically at a later dale than and after the diagnosis of 
the tumour mentioned because of the likelihood that they were the 
prec-ursors of similar tumours. The nodules were two in number, crt 
a pale yellowish colour and slightly raised above tlie surroundi1ig 
skin. They presented fine markings suggestiYe of lobulation, moved. 
'vith the skin (not being attached to the deeper structures) anti 
measured 2 an<l 3 mm. in cliameter respectively. 

)licroscopically, these nodules are seen to he due to circumscribed 
but not clefiniiely encapsulated proliferations of sebaceous glands. 
There is a marked hyperplasia of the bnsal cells of these organs 
accompanied by most imperfect rlifferentiation, so that the alveo'li 
are formed b:v but a few sebum-containing elements sm-rounded by 
many layered basal epithelium in which mitotic figures are frequent. 
Occasionally there is also a slight infiltration of neutrophiles int<J 
the epithelium and in the adjacent parts of the cornuu. 
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R e marks .- L esi011 s of thi s n :d ure are pres11mnbly ofte 11 d asserl 
as seb :1ceou s "arleu orn a " . Dut t h e in·ocess in the stage <lesnihe<1 
is essen t ia lly <I h y p erplnsia of pre-existi11µ: stru ctu r es. Th e_ close 
top ogr aphi ca l association wit h a (fu l l>· deYe lop r d ) h ::is<1l-cell c~tl'c·rno111 : 1 
pro Yi rles st ron g eY id ei 1 ce th a. t 1: Ii ese µ a pn les m ay be t h e precurso rs o [ 
s nch t um ours . Th e ir hi g h m itotic ind ex i nd icates 1.hat t h e,\· <il'<~ 
exceerlingl y rn pidly gro1Ying and i.t is probable t hat wch les 10n~ 
shoulrl b e r r µ:a1 ·<l ecl as preC'n n cernus if not a "1ua lly as earl y stnges n l 
rna li µ: na 11 t 11 eop la sm s. 

Dw.11nu.s1s .- :Jlull1 pl e :-;eha cem1s g-la11<l h .:prrph ::;i:: , prnh:1 b l.Y to 
be rega n le <l a s p recnnce101i-; a ncl po,;,;ibl :v lP-nding- to the formation 
of ha sal -('e ll C' arci u onw or a <l e noid e11ithelionu1. 

( 'use :3 (C1111i11e, 15952). 

The :-;pecim en c · o n~ isfa of t hrer, pieces of .~ki 11 1·emo H'cl from :: 11 
el PY PJJ-year-o l<l ma le coC' kr r spaniel at the time of destr ud10 11 : · ·
(a) Sk in from the fo rrb ra<l s hows n thick rnisPrl plaq11 e, st-a 11di11 µ· 
somr ± rnrn . a lHJYe i h e su nou1Hl in µ: ,,1ufa('e :incl m r:1Ru ri 11 g 2-;3 C'J11. 
in di:rnieter arn1 l <·11 t. in t h i ck11e s.~ . H is "ircular an<l <lisco i rlnl. 
t Jn sect ion t h e l'Ut ;-;urfoce is '"hitr, of firm co11 siste11 C' e , <mr1 some1dt:11 
fr i ab le (fix r el specirn en ) . T h e s urLu· p, i s p:ni ia lly r·r11·erecl by a 11 :1: <! 
lir01n1ish n ust. (11) :Htll ( c) 'l\rn p it>('PS of s kin frorn 1 he :um a nc1 l rg· 
resp PctiYel.\·. ( /1 ) O ne sho1n :1 snrnll , b1·m1cll:v lwrlu11<·11Ld·e<l µ:rowiil , 
5 cm . in diamPter :rnrl ha Yi 11µ: :1 gr:1nuLn sm ·fac:P. On sed io11 it is 
8een t o be corn11osrcl nf po lygona l or rnimcl ecl l obul es 1 i11m. i 11 

<li:imeter . (c) 'l'h e o1·her bears n si111 il::n , hut s 111 :1llr r, "·h itis h norl 11lP 
m ea s m·i ng ·3 11 11 11. f t· h ns a sorn ewh nt ac ·urn i untP sh npP ancl a lohuLn 
ap11e:na rn ·e is 1JOt s PP ll . Hi s eo1·e1·erl \iy :1 ha ern onhagic Pnc·ru stati o11. 

}l ino :-;(' op iea ll.1· : - (a) T h e µro11·1 h from ilw frontal i·eg·icrn ( s<'P 
Fig . 30) s hmm :1 s honrn of r:o :11 ·::;e i rn b er·n l:i E' of r:o 11n er·ti1·<' t i ss11 P 

1Yh ir·h giYe oft fi ner sqd:1 r·0111pl e t el>· <l i1· i<l i 11 g t h r parr 11<·hn11<1 into 
po lygo nal lob ul Ps or Plonµ:atPcl :-;trnncls . Tll mau y irnr1 s this s1r01 11<1 
is fa irly (' ellul a r (fi li r oh ln::;i ic) a.url iL :1 l so sho"·" a mod erate ly11JJ1l1<•
r:yt i(' i11 filirnho 11 . J t C'arriPfi a µ:Pne T-ou s YasC"nla1 · supply. ThP 
pare 11ch y rn:1 is r·om] HJ.'-'e rl of seve ral "ell Ya ri.e1ies , all of "·l1icli :ire 
clem·ly rn orl i fiC' a1iou s of 0 11 e a11rl th e sn rn e t:qw arnl between ,diid• 
h-;rnsi l io n:d fo n n s :ll'E' l'P< 1Cl il y to lw sPell : - - (i ) T he gre:de1· 1rnrn l ler of 
t h e cells a r e orn l or ('Olu m n :u elem Pnls with i 11<1i stinct cytopLts m !<: 
ou tlines n ncl elo11 µ:atr-01·:1l 1rnd ei anrl ha1·e a cli,;ti n ct iernle1 1c ·y to iJe 
a n ange rl ve rt i<·.a lly t o t-lw i1it e rl ob11 lnr o;ep ia; or in long· rn11 .-; .of 
Yerhca l e lenwnts " ·h e re t h e par e11d1yrna i:-; :nT:rngerl i11 1ia1T01\· 
str:rn ds som e h Yo ('ell s i n f hiclrn rc;s. TliP nude i (w;u aU,· sorn e 
14 x 10,u) :ire rn ilwr h e:1 1·il y c-lHorn ::di c, lie i11 µ: fill rd witl1 n;1llle1011 .s 
coarse io fi n e C' hrom nt in p:nticles . Th e nucleoli arP i1.~ua lly [11·0 in 
num ber :1n <l are co nsi <l ernb l v obsnne<l ]iy Hi e drrnm:1hn nnr1 nre 
iwt 1nom ine n t (c11 . 1 ·01' in° <l ia111pter- i:e. a 11: :::\ rntio of ,;0111 P 
1 : 60) . T h ese Pl em ents nre i h u s of t h e hn~a l i)·pe hut nre not 
norma l b asnl r pithelia l (' ell s morph ologi call y . (i i) In 1rnmy places 
these cell s go 0Ye1· into sp i rnll r -sh ape<l Pl ern Pnts h nY iuµ' :1 s 0111 Pwii at 
la rger anw uu t of eytoplasrn and sh01Ying " clearer " uuclei , i.e. 
a lt.ho11 g h t h e ch romatin pnrtidrs a r e a ctuall.1· roarc;er they are less 
n um erous anrl on t hi s nci::ount , as ''"ell as brcause of an ahsol11 ic 
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increa,.;e in size (ca. to 2p.), the nucleoli are somewhat more prominent. 
(iii) 'l'his type consists of flattened cells of squamous character haYing 
definitely Yesicular nuclei, in which relatiYely £e\\· chromatin particles 
are present, and prominent nucleoli (-!p.) . The nudei of these cells 
are larger, measuring 38 x 14,u. Harely, traces of illtercellular 
bridges are seen. (iv) Tile cells <lescribecl under (iii) may produce 
definitely kera tinised elements ananged concen tricall.v to form small 
pearls . (Y) Lastly, there are large pol;i·gona1 elements filled ''"ith 
fatty globules au<l arranged singly or, more often, in groups. Thei1· 
nucleoli often measure 3 · 5JJ-. J<:yentually, in these cells the nuclei 
become shrunken and lie centrally in the fat -filled cytopla8m. These 
cells are often closely associated '"ith the masses of squamous elements 
so that hornification and sebaceous secretion proceed side by side i11 
neiglibuuring cells; and where such cells haYe (as is often t he case) 

l"rc. 30.-Detail of the structure of the adenoid epithelioma (lesion a in the text) of the 
dog: Note among the undifferentiated cells the groups of more differentiated 
elements which arc in part keratinised and in part sebum-sccreting, resulting in 
formation of small cysts. (15952; 110 x .) 

a concentric arrangement, peculiar " vacuolated pearls " result, i.e. 
partially hornified cyst walls filled with sebaceous material and eelL 
debris. Such cystic cavities are fairly frequent in the tumour and 
vary from the diameter of a single cell to lOOp.. Cysts also occur 
which are lined by the as yet non-keratinised elements described 
under (ii). Mitotic figures are fairly frequent , but 110 abnormalities 
of mitosis are noticed. Haemorrhages may occur between the tumour 
cells. Superficially the growth presents an ulcerating surface covered 
with purulent exudate, and neutr·ophiles infiltrate the strnma in the 
neighbourhood . 
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(b) Thi s n odule (F ig . ~H ) is situated in the cu tis and is COYeretl 
by a highly acantho li c epi tl ermi:>, '"ltid1 it rai ses p rominently above 
t h e su noundiug surface. Uf this cu t is !he s!Tutvm cor11c 111n is C.()11 -

siderably increased i n thickness and th e str. !) ta nulosum a 1ul 
str. sz1 i no:s nm are g reatly inu :e:1se d. The 1ele p egs ur e uiost 
ex aggeratell in bre<H I th and rlep th aud i.hese (lo11·ng r o11·ths merge 
eYerywhere into li y perpla stie sebn ceous ah eoli '"hid1, dem arcated by 
fiup stran(b of co1rned iYl' ti ss ue a 1ul grouped i11to lobule::; by eo:ll' ::>e 
strands (apparently i li e pre-existing co1meetiYc t i ssu e of t h e C'llfi ;; 
·rp ra) , oonsi.itute t h e nctu a l bulk of t h e 11odulP. 'l'he lolrnles men
tioned co11Sist of a si11gle pe1·iphernl ro\\· of ba sa l cells ,,-ith in \Th id t 
are solid mas::;es of ::;e baceous cell ::; n ot diffe rin g obYiously from i. lie 
11onual ele ments of sebaceo us g lands. A ssociate([ ,,-itli these sebaceo us 
lobules are the aforem entioned clown-gTO\Yll " r ete pegs " \Yh icli a re 
often branch ed and h ollow, i .e. forming ducts for t h e g lan ds :n u1 in 
11·hir-h ma y a lso <1PYelop cyst " fi l le d 1vith hrat in :m(l lin e(l by 
all tlie layer s see n in a nonn al epi<lerrni s, in clud in g a promiu en t 
st ratum .rpanulosiun. \Yit-hin the lobule:> occ ur ~ ll so small cyst s li11 e<l 
by fiai tened kera t inised cel ls, h ncke<l b.1· a l:i yer of ~piu dle-shaper1 
ele:meu ts sho,ving di s tin et epithel ial fi lirils, and con la in iug :,;e baceo us 
materia l and cell debris. ~Iito se;; occur i 11 t h e hnsal cells of t he 
,;ebaceo m; alYeoli , hut are u ot fr equ e nt , being abou t as nu menms :rn 
t hose to be seen in the basal byer of t h e acantholic epi<l e rm i~. 'l' here 
is no special en capsulation fro m the r es t of the cu tis vera, and or, 
t h e other liarnl no e1·idenee, a s ye t , of rlistindly iuva frrn g r owth. 

(c) Sect ion s of thi,; nodule (F ig . 32) sh ow t h e fol! o,ving :-'l'h e 
ep ider rni,; is aftected by pronounce <l h y perkeratot i r; arn1 acantho l i c 
cha nges and a fe"· of t h e papilla e o{ the cutis 'Cera ar e g r ea tly elon
ga te d, fonuing _tall , a cmn inu te outg ro"·tli s cove1·ed by epith elium und 
matted together hy :111 ex udate of h orn y rl ehri ;; m ixed 11·i th rerl cells 
:rncl ne utrophil es . At th t> e<lges of the l esion t he h a ir-fo ll icles sh o" 
thi r; kening of tlwir wall,; and th eir mou th s are fill ed by h orny p lu g-s 
(the hype rl.·eulto sis S'uprafollirvlot11 1n of derm atological path ology). 
In the nodule proper (r esponsible for the bulk of t h e enlargem en t) are 
hrn epith elial masses 1,-h ich a re intf' rpret ed as altered h air -fo lliclrs: 
in serial sect ions both are sh own lo be (;nntinuou s \Yith t h e epi clt>nni s 
by mouth s wl1 ich are fillPd " ·ith purnleJJt exrnlate <llld h on 1y clebri s. 
TJie epitheli a l prnli fen1tion s thern seh es lie b t> neai h th e epi dermis 
from " -hir-h (except by a ,.;t u dy of th e seria ls) they mi ght h r thou g ht 
to be isolated by the conn ect iYe ti ssu e of t h e coriurn. 'l'b e on e i s 
compose<l of all .the lay er s of th t> epi df' rmis , hut i s ;ilte rP<l by aca n
thotic r'. h anges and e ncloses the ceutral lumen of t he fo lli cle. 'l'his 
(;ontains horny rleln-i s, which , near er the ,.; m·fa ce, 1ieeonws mixed 
"·it h :t purnlent ex1Hlnte. Int ernally t h i:=i Ppithf'l in111 i s mar kPlll _v 
h _v perkerntotic ; ext ernall)· the .11wrg-in sh O\YS a nurnheT of hhrn t, 
hranching , proliferating nw sse,.; of epith elium comparabl e to h_qrnr
plasti c r e te p egs. The ot-lwr follicl e shmn more arhanr-ecl ch an geR : 
the sam e hon1-pl 11g-gec1 lum en " ·ith celluhir e::nul nte is p resent, but 
there are pnmounced proliferative r;h a nges of tli e Ppithel in l wall , 
whir;!) exi st s as n nnrn ber nf t>·pical h orn-cysts l y ing p eriph era ll>· 
anrl conn ected t o the centre by stran(fa of p rnlifera ting- ct> ll s am on g· 
'"hid1 mi toses can be found anrl m ost of \Yhich ar e of th e b asa l ty pe . 
Th e whole is \\·ell circumscribed. 
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Frc. 31.-:'."mall sebacecus Ppithelioma of the dog (lesion b of the text.) (15952; 30 X .) 
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H e11111rks .- Altliough the actual hi s topathological p101·e s~e;; iu
Yohed ane l'l<':tr , lhe greatest diffil'ulty lies in !he classification of 
t h e lesio11 s cle-;n·ilied . T hP tir,;t le.-;iun J:i ni1 Ppiihe l io rn a >d1ich com
bines the f ea i ures of b:1 sa l-eell p1olife1aiion (1Jas:1 l -cell epithelioma) , 
.'elrnceo ll s epit helio1n a, :1nd :1de n oi1l (·ystic e p il heliom:1. On accouu t 
of its uln•rnliYe 11:1 ture and evidence of ntpi(l gr01dh il e:111nol, eve n 
at i t.-; rn ·ese nl stage, be reg:ncle(l as other th<111 a rnalig1rn11l gnJ1dh. 
;-)o rn t· 11 · li :d .~ in1 i lar l es ion s of ihe (log lrn\'t' !well des ignatl'd l>y 
Hi e1·o n ,\ 111 i ( IU'.2J ) ;15 :1d e no id ('_\·sli (· (•pit l1Pl 1rn11a of B rnoke (a ](>sio11 
of lli e hu111 :1 11 :;11\ij ecl), h u t t.IH •se (lo nol see 111 io lt:1\'t' 1·c·:H· lH• 1l t )H· 
d egree' ol 111:1 l ign:rncy o t \\·lii d1 1hi-; gT011lh gi1·<·s i11dicati(rn :;, It.' 
p:d holog ,\· rn:1,\ · l>C' s nn1.1n:ni sed :\ S {ol1011·s: :\11 ulcer:tl1ng gr01Yt li , 
110 11 -e nl'aps ul:ti eil, but (as ) ·e l) confi11 e d to the ,;\; in . 1·0 11 1posed JH'l'

do rninantl.\ ol 1 1 eo1>b .sLi(~ h:1s:~ l <'pit !11•l iu111 Ji(·li i11 lllituse,; and slio11-
i110 a tende n1 ·\· lo di fkre n ti:1h' inio i>o th ,.;eh:1(·eo11s 1·eJl., arn l fbtlt>nt>tl 
(·ell..-; fo n11i11g: horn y (',\ ·:;(:;, T li en• i~ 110 fu111l:11 11eat:d Jii:ilologi(':il 
diffneil('(' i11 typl' b ei11 Pe n th is le,;ion :111d Hrnok(•'-; (•pil l1P li o111a ol 
11w 11. ll 1J1Ye1·L· r , it is pruh :1hlY nol 11· i . ..;1· lo tak(• O\l'l' su(·lt :1 trn11 
ho111 hu11 1:rn i> :tl h olog',y unless i he lt'sio11.s :11<' :1d1t:1ll,\· i(lt'nti(':tl 111 
their heh:1\· io11r ;1,; 'l':ell as in thc•ir p:til111log·i 1·:1l :1 11:1to111_\". 

1:1,. :i:>. - c\ ll c:ulv epi!.11(·liolll<11oid l<·"ion ill tli<' dog ( o illlH' s11iij(·('( as fi p:s. :m a nd :ll ): (IC'sioll 
c of th e ((•xt ) : l' rnliferntion of th e 11·alb of hrn liair- follid('s . ( \,l!J,)~: :;11 .) 

Th e s1-•cu 11(l lc• s io11 1l e .-; (·1 ·i lH•(I ~lw\1 ~ ('\ ' l(lence ol :1 11 e\1· fon11:1l11111 
"' :dqJ ic: il S(-• b :1C:(•o 11 ~ g ln nd .s horn :1n :1l':11 J( l10 tic q1i(l1·r1111,;. tl1ruugl1 
tlo 1111 gnnd h s of l't't e JH 'g'S . \\· li i ..11 tliife n·nli :it r :1t i h 1·ir clistnl Pn d ,, 
in to seba C" eon s r e ll s an1l aLo h:1Ye ;1 te n(l e 11 c\· io forrn cYsL arnl lo 
hecom e kPrati11isP1l , >d1ile t h e ir neC"k s hPro1 1~e l1ollm1rll ' 10 p r uvicl 1· 
1luch to !he glan(L. The 1urnom· i.' :t lllorr benign (·omiterp:tl'l. of 
t h e first l esio n. I t \Yo11lrl J>rolia b l y (loo,;ely ) he l':tlled :1 "~ebaceo 11 -; 
a<l e u o 11rn 
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The last lesion is peculiar, and no pathological prncess embody
ing all the features seen could be found described in Pither hurna11 
or vete1·inary clennatological texts. It has many of the feature~ of 
the lesion described in human dermatology as hyp m·l.·erntosis foZlic u
latis vegetans, consisting essentia lly of a proliferation of hair-follide 
\\~alls "~ith excessive formation of keratin \Yhich blocks the mouth,; 
of the follicles, allll it is associated \Yith a purulent in:filtratton 
(prnbably secorHlary). But added to this is the markecl tendency to 
the formation of horny cysts within the acanthohc follicular \Yall. 
These changes in the hair-follicles are associ ate cl \Yi th alterations of 
the epidermis having to sorn e degree the ch ara cte1· of a cumirrn te 
condy lo ma. 

One is tempte(l to assume that all these lesions an' but Yariat10 11s 
of one and the same process and that a mi1rnie snb-tlivi si on in strict 
accon1ance "ith the histo-pathological anatomy may result in a11 

artificin 1 differen tin ti on behve en th em. All tlnee, but most certainly 
the :first, are to be regarded as pre-cancers in the best ~ense of tlrn t 
uot unohjedionablP term, viz., they a1·e lesi01rn \Yh ieh, if llot inter
fered \Yith, would (one feels \Yith a high f1egree of con\·iction) c1eYelop 
into fn1nkly maligna11t tumom·s. \Vhat seem more imporfant to us 
than this consi cl era ti on, h O\\·eyer, are the histogen etic 1ninci pl es 
1d1ich are suggested from a study of these apparently little 
knmn1 cutaneous lesions of the rlog: prnlifern(io ns fle1·ived 
from basal epithelial cells may grmY either m; undifferentiate(l 
basal cell:;;, as hornifying squamous elemeuts fanning inte 1-
cellular bridges and horuy cy,;ts, or as sebaceous gland cell s. 
\Vhat then happens to the olrl distinction (Krompecher) be
tween the potentialities of basal anrl spinous cells respectiYel:-~? 
One can no longer doubt that from basal epithelium, i11 

neoplastic grades of proliferation as '"ell as in normal organo
genesis, various cell types ma y a1ise 011 the basi s of the inhiusi t; 
potentialities for differentiation possesse d by these <'ells. For th e 
histogenesis of three types of epithelioma-acanthomas, basal-cell 
t nm ours a n<l a<lenoirl tmnours-t h is principle appears tu us to be 
of the :first importance, sho\Ying thnt dogmatic statements irnplyi ng 
an exclusive origin of any of these tumour types from a single site 
or cell type arc to he avoided. 

Viaqnosis .-The strict hist o-pathological <liagn osi s of tl1e three 
lesions rlescribecl "·ould appear to be (i) adenoid cy,;tic epithelioma 
[sebaceous a(lenoid carcinonrn ( ?) in early stage -I ; (ii) sehaceou,; 
a<lenoma; anrl (iii) acantl1oma adenoides cysticmn (U nna) in earl)" 
stage. Together they may be classified as a case of multiple a<1en01d 
epi theliorna ta. 

Since the aliove cases 1Yere descrihecl, a case of fnrnk ly rnaliµ:n ant 
sebaceous epithelioma of the face \Yith regional lymph-glallll a~ \Yell 
as pulmonary metastases has come into our lrnn(1s, but unforhrnntel y 
too late to he included here. 

Case 4 (Canine, 10223). 
'fhis "-as a large growth (Fig. 33) remoYecl from the " back " 

0£ a dog at operation (' 0
). It " -e ights approximately 890 gms. and is 

('")The Department is indebted to P. T,. le Houx, Esq ., J\I.R.C.V.S. for 
t his tumour. 
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of fi a ttenerl-hemisp h erical sh ape (bun-shaped). It meas m es 10 cm. 
in cl iameter and 7 u u . in heigh t. It is eoYerecl by skin ,d1ich bear:o 
rnth er " ·idely separale(l tufts of h air, in places it is actually cleYoid 
of hair. These t ufts, reddish-brown in colo ur , sprout from t h e 
fo ll ides as g rnups of six to a dozen h<1irs, each tuft haYill g urnch 
th e appearnnce of a ca111e l-h<1 ir brnsh. The skin is pigmeute rl , being 
in th e to rn rn liu-fi~ eel s1Jecimen of a slate-blue l'olom. (he1· (h e 
base or Ull(ler side of the tumour is seen the (surgica l) incision lhrouµ;h 
!he b1oa<l peclunde some 8 to 9 cm. in diameter a lHl for rn ell h.'· a 
higld .'· <Hlipo,.;e sulwuli,;. TJie adua l ne\Y g1·011·th lie,; im11 wdiatel5· 
helo\\· the e1Jiderrnis, \\·h ic}1 i,; apparently uutliickenell. .l•\om here 
lo a <l epi:h of 0 cm. is seen on section a layer of 1.ough , mottled 
greyish n)](l ligh t yellmYish tiss ue, limited (leeply by the subeuti..; 
11·h ich i,; heaYih lad en " ·ith fat. From the subcutis this alterP<l 
cvtis rew is n~t encapsula ted , but 1.he line of limitat ion is quite 
sh arp. At t h e edges, this allere<l <l erma is cm·lerl in on nll sides 

Fm . 33.- A la rge lesion of t he skin of the lu mbar region of a dog consisting in sebaceous 
g lanrl hypertrophy and hyperplasia (se baceous adcnoma). (10223 ; 1/2 x .) 

towards peduncle, g radually dimini;;hing iu thicknes8 . For the mos L 
par t t h e covering epidermis is smooth b ut here and there it is 
rough ened by soft p apules, ·25 to ·5 cm. in diameter , stalllling 
slightly abo,·e the surface . 'l'h e whole g-rmYth, with its curled-in 
borders and prominent tufting of t h e h airs has often been likened 
to a h efl gehog by visitors to the Onderstepoort muse urn . 

~Li crnscopically, t h e picture seen (Fig . 34) is a complex one at 
first sig h t, the specimen h aving n'maiu ed for sorne years mHl i agnosed 
and ind eed having been reg ar ded as in the province of teratology. 
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U edu eed Lo ib Pssenlials, h oweYer , ! he histology may be des<:rihed 
as fo llmn; : - Th e tumour co n~i :;ts of a g reatly thi ckened derrna , this 
lhickeniug being cau sed by hrn t:hi ef foc·lon; : (a ) a huge illC'J'em;e 
in eollagenous bundles, thi s 1·on1iectiYe t issu e bei11g on the \Yhole 
poor in :fihrncyte;;; ( /J ) a most s trikiJJg " h ypertrnphy · · ;rncl " hyper
plasia " of the selrn ceom; g lancb: ih ese glancl,.; li e for lhe mos t part 
deevly in lhe r·1itis Ul'll ancl aTe mul'h lolrnlated . They <ll'e ~ uppliecl 

FIG . :H.- St l'li l't 11rc of the lesion shown in li p: . :3;3 : Nebaecous g land hy pertro ph y a nd h1·pct" 
p la,ia in t he sc lcrosed and ad ipose ru l i.s 1'ern . ( 10:223 : i(i X .) 

li~ · clucts 11·h id1 are ofte ll ln a ndwcl. 'l'h e tluds ope ll illl<> hair· 
f'ollides nrnl al so directly lo lite surfaee epi th elium. Apart from 
their e::rnggPral eclly ri!'h lo hulnlinn , lh e glancls (i .e. their incliYidu al 
lobules) s hO\Y as a rnle 110 sl riki nµ: 1lepal'iure fro rn !he nonnal. I n 
places, hcmeYer, tl1e1 ·e is also a prnliferatio11 of Lh eir b asal cell ~. 
\1·hir-h the n sh mr bu t littl e tf'11clrnc·v to n ormal different iation: thus 
a1·i se w licl lobules of ba s;tl cell ,;. 'J1he <l11 cis ofiPn shO\\. exagge ration 
of lh e norm al k eratinisation (sehal' eo us (l uct hypei·keratosis) an<l this, 
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(ogei li t> r 11i ! h ( Ji p p1 ·t':' s u1 ·p of the d Pn,;e l.Y 1·1ilL1g·l' 11isetl .-;mTOt11tdi11µ· 
1·<in11 Pl"!i YP ti:i:i ll P. i,; douhtl Pss rPsp o 11 sih l e for iliPir fretp1P11l OC'(' lu sio 11. 
1efie l'll-'d i11 t li1-• :1ppe:1r:1u1·e ot n · . .; t ~ iine rl h .1· :-;(r:1tifiPd e pilh e liurn :111'1 
ri lle11 11·it li foth· an1l k t>r :1t i11nus d Plni s . In one :iPl"iio11 such ('\"SL 
l!'<IC:h :1 di:1111 e l;,, . of :j ll i l\I . , lH ·i !lg' l'PGdil.1· Yi . .;i\1l f' to 11H· 11ak!'d ~'.I ' ('. 
J<' 11rllH· r Lt1·lo1 ,; i;i ilii s turnotll"-lik e l h i('!d·11inu of i h t> .;ki n ;HP: (1·) :1 
l ii;o m:1lo.;i s of lit e 1IPr11rn , 1d1el'(•i n ol-c·11r 1.arg·(• alld :.; m:1ll. co l ler·iio11 .-; 
11f Lil-r·t'lLs PXll-'111li11g Ye rlindl.1· do11·1111·;1nh i11lo tlJP .;n \wuhs . '.l'liP1·p 
ill"P :1l . .;u ill"lll:ll l'ree " fJOn ls , . of bi l_Yi11g i 11 thP ('OllllPf'!iYP liS:i ll P: 
:ind (rl ) ;i d ifh 1sP r· Pllnl:iti o n ( l _Y1t?p li o('_1·lt•:-; ;111d p l :i..;rn;1 r·(• ll s) occur-
1i ng- l'S \Jt=' (·i:dl ,1 i11 t h P Yi1·i 11 i!Y o r ( Ji p gland s . T hen• :ll'P :ilso lll'finitl'l.1· 
frwal ;1 r·c·11 111uL1 I ions of :rn l'11 !"1· 11 .; 1n ixP <l 11·it li 1-;1ri:d1lP :ind p1·p11 <·011-
.; ill f' r:1lil t' 11unilH•rs of n Pulrnphil !',; :irnl 111:1!"1oph:1gP:i . ~0111 e of iltc• ."' 
r1wi :I I' (' :1du:ill .1· l' 1l r·:1p . .;11 Ll1P11. frn111i11 ,;i· 111i11t1IP :iJ . .; r· p.; . ..:p,_ 

J)p pp ]y l lH· I 11nHn1 r i . ..: 1\!JI spel"i,i! ly 1·11!':1p s 11LiiPd from !lie' .; 11\i -
1·ut is, in to 11·hil"i1 it J1 :1:.:,;e .' liy :1 I hi111 1i1 1g 11 f 1111• !'oll:1ge11 lrn11dl P~ . i1_1· 
l !i e !'OJ1li 1111:t!io11 of ll1P 1kl'll1:il :11liposP li . .;s 11f' i11lo (\t p ,.;:1 111 f' lic;s\ll' i ii ' 
t he s uh c n 1 i ~. and Jiy 1hP li n1il:di<1n of ihP :1ill·1 ·rd gl:t11ds 111 llH• '11-'1·111:1. 
T lt e (• p id e l'llii s i n p:1J'! ,-; s ltu11·s lt y pc rk Prnlosis . 

! Ji s1 ·11ss1011. Tl1 i.' lu 11111111" 11 1u.;t l:l' 1111iq111' i11 . .;izt • fo r Olli' (l 1• ri 1·t'd 
l" rorn s!'li :11 ·1·0 11..; gb1•ds . ~l · l : :11" ro 1 1s '· :1dr·1111 1l1 :1S .. :1n· 11 0( 11su:ilh· 
d!'"l'l'ili<·<l :1.; <'Xl'PPrl i11"· lhr· :.:izP "f :1 11·,1111111. T11m o 111 ·.; f 1111 1l:t11H' 11i:1ll 1· 
11iP 11 I i1·:1l 11·itl1 t h is 0;1!' l1:11·p o ft c1 1 h :•t•11 ll'l'lll!'d ,..; f' l·:1cro11..; :1d1 • 11 :1 1 11:1 .~ . 
\\ ' hil l' fl ll' UP :1dP1lllllt:\ of .;p \1:\l"l' ·'. ll l' µ·1:111d .; llt:l _I· J'l'l'h:1\h (':-;j ,.;(. ()I\ : • 

rntb1 IJ!' l':tulio•l:i i11 :tpplying I Iii..: tr ·1 Jl\ indi..:(·ri 111 i 11:1u·l.1· . .\ s ( i:11i.; 
( l !J2i'\) lw ,; J10i11IPd 0111. iliP di s li 111' lirJ11 of :i. l1'1 1111n:1 frnrn hqwdrnpl1 .1· 
l' :lll .; l" :ll cPl.1· lir• 111:ulr', and lw i 11<l e1•1l 1·0 1l:'i1l e r .; it ;irhi.;abk lo :1Y11id 
1hP 11 . .;p of l h P l1·1·rn :1rlPno111:1 i n (·01111Pr ·lirrn 11·i1 h ,.;p\i:1r·1·011s u·lnnd ,, : 
.;11l' h IP si1J11 . .; fo ll Pil h Pr 1111c1c·r h1· 1H•J'!ro ph ic•.; 01· 1111111-•r r·o;1µ«•11il:il 
11:1eY1. Tlt 1· r·ltid o hj ectio1ts tu :q1pi.1· i11g ibe (Pl'lll :1 1ll'11orn:i in il11· 
jll'('SPld (":I S!' \\"illilrl :1ppP: \J' lo /:1 · : (11 ) l: 11·k of P1t( ·; 1p . ..:11 l: 11 irn1 (:1 rlonhl f1 1I 
ol1_jeciio11): (/1) t h e rl ift 11 sP di.;..;prni11:llio11 o f 1lw :1ftr1 ·l1•d :1ln•<1li. 
i11dil' :t li 11 g l\l !l l'l' :I h.l. J' Pl' t roph\ or f':-; is (i 11µ· g·J:111li..; lltall ii It: '\\ f1ll"lll:l
li oll front :1 . .;i n µ· lr• i- r• 1t!re: 11·h,t1 11 P11· µ1·011 ·i h !lt1•1·p i..:. in 1illt1·1· \\·o rd '. 
l"Oncr r1 1..; r:il h Pr ( h e forrn:1I io11 of 1H •11 lohulp.; lnn11 old glands ( h ;111 
i !J 1• f111·n1:tli111l o l° IH'\\ g J:1niJ-Jj\;, , llltiis :IS :I \I \tol1 • : (!- ) l h P \ll'!'Sl' l\l"l' 
of dnr ·I . .; . T hP"l' l:t st I 11·u ril :jpr·I i111H :1ppr:1r lo 11- to Ill' 1·c1 .1· 11·r ll 1:11'!•1;, 
:11Hl 111 1· in1· of l lt <' lll 11·1• 1HJ1il1l l1l•s il:1lc· lr1 "i'Jlh· i lt l' 11·nn ' · :1<1!' 110111 :1 " 
I n S( ' JISI{ si J'/· ('1 () . 

Tl11• l'fll 11!; ; i1111. i 11 its p:1ll 1ol.og·_y , :tp]ll':l l'S 1o l"Ull'!'.Sponrl t·lus1·l.1· i1 1 
P . ..;se 1lii:1ls 11·i t h l lt :t! l(•.; io11 of 111:111 l;iH111· 11 :1' 1·l1i11(1J1 l1.n11:1 - :1 hyp('l-
111:1.s! il· :111d i11fl :1111111 :1lrn·y Jlllll'P . .;.; :1i"tr•r ·li11µ· il11' 110 . .;p, i 11 11·l1id1 lh t! 
(krn1 :1 .s h rl\\' s f-ilirnsi . .; :111(1 ilw s!-'h :1 r·(•n11 s .u·l:11 11l s lt.1pp 1·pl:\ ,.;i:1 ( rlrle 
(::111 .; , pp. 11<) IL ) . \\ .p ; \! '(' lt l' I'(' d1': 1l i11g 11· i1h :1 llllll' ll l\llil'(' (' :-;:1ggf'-
1:1Led fo n11 ol si1 r·l1 :1 p:dltologir·al. t·lt:1J1g1>, li u l tlwn~ .~!'1' 111 ;, lo hP 11.i 
. .; peci:i l lp1 ·111 :1ppli1";1l:I P l o :1 11 · . ..:ion 1 ·nnl'~\H1 1 1 di11g lti . .; tr 1log-il':1ll~ · l o 
1 lt ino ph_1· rn :1 lllll sit 11:1I Pr l PLP1YltPre t h:rn in ih1· n ose' . 1':11·inµ- ( p. ,-i()ll ) 

l'(' l\l :1 r b . 1:11 rl l'r 1 lt P s 11LiPd r1[ sp l1:H·Po 11s adt>11 0 111:i. on :1 form of lty1wr-
1 rnpl1.1· :in d lt~ · pp1· ,-;p 1 ·11'tio:1 · · 11·hi l'h n1:1 .1· :1ppn 1:H· h nPopl:i s tic g r:Hl P · · . 
11. e <1 0:1l ,.; 11· i(h l !t e l P ~ i o 11 i11 cu111lf'l'l ion 11· ii h 1110 . .;i· 0Yr 1·gT011·lh s o[ 
gland Ji.,s 11 c• · ' 11·l1iPh ::: h onl1l he ~t' Jl:H:dP<l horn in1e :irlrnorn:1, 
:tl l hou!!;h lll1 ~ lt:\l']l li 11 P rl i1· idc' . .; lh esl' ('Olldi!io11.; from irnr i1111 1011rs , 
:u1<1. i11 n1:1 11_1· in .; tn1tl"l's . il ll' 011!' pn s:.: Ps i111o il1P othPr" 
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S()U.DIOuS EPITHEI~IAL TU~IOURS . 

.Jly opinion of th is lesion \\·as that it i s not a true n eopb st i 1: 
pro('e . .,s: yet it rear· he,; Yery gTo"s 1hmensions aduolly unparaUer l 
liy lesions of the same general kirnl " ·hich haYe a dearer claim to be 
con,;iderecl neoplastil'. For purposes of couYenience this grO\dh has 
heen gl'Oupecl in the collection \Yith the ueoplastic processes affecting 
selinceous glands. Had there existed sebaceous " aclenomas " \Yb idt 
clearly fulfilled all Borst' s criteria of adenoma (e .g. encapsub lion, 
con si1lera h le differences from the nomrnl in tl1 e finp1· strucl ure of t Ji e 
glamls, etc.), I should haYe hesi.taterl to clo this. But to the pradi!'al 
man this lesion is essentially a " sebaceous aclenoma " a111l teutu
tiYely, pe11cling comparison "·ith true ( ::-) sebaceou s a<leuomas, if 
such shoulLl he met with, it has been grnupeLl as such. .:'lo case 
resembling tliis has been iouncl by m e in the Yeterinmy liternilne. 

Diaynosis. - Sebaceous gland hyp e1·hophy ;mJ hyperplasia rnach
rng 11eoplastic clirnensious (" wlcnoma selwee11111 "). 

Summary of the eases of Adenoid EzJilhelioma in Do,r;s. 
The skin of aged clogs proYicles e:-.:cellent material ior the com 

paratiYe study of cutaneous neoplasms, arnl al though \Ye have been 
:tlile here('' ) to clo little rnore thau to draw attention to i: h e problems 
concerned , it is eYiden t lha t much close1 ;1 tten ti on is dernamle<l in 
onler to elucidate the relation ship s of sebaceous neoplasia ancl hyper
pLi.,ia on tlie one lianc1 antl tlie basal-cell c;nci11omac; and acantlioma ' 
1•1 1 tl1 e other. Pathologi('all~· the lesions we haYP 'luiliPrl l1:1YP 1'011-

si:-deil in (l ) sebal'eou,; epitheliorna aric;iug from the periaual glauds 
(the l1est lrnown of these tumours autl <1 t,qie reganlin g 11·hich a 
r.:onsi<lera hle l i tera tu re alrea<ly exi s ls) ; (2) se haceou ., epi i: h elioma s of 
sma ll size occuning at; (a) multiple lesio11s , one of \Yhich ;1ppai·e11tl ~· 
lta s progresse11 to frank sebaceous "carcinoma", or (f1) multiple 
lesions associated 1Yith basal-cell ca rr.:inorna , or (r) multiple lesion s 
accompanying acanlhorna. These ,;mall epith eliomata appure11tly 
1·eprese11t early stages of malignant t umours ancl from iliem ma y 
iirohahly develop frank ly maligmrnt (i1nasi\·e arnl metastasizing) 
sebaceous epitheliomata (carcinomata) ancl possibly also basal-cell 
l'an:inoma arnl eYen acani:homa. Some of these small epilhel iomata 
appe:ir lo ai ·ise as proliferations of (pre-Pxistent) sel:aceous glm111s, 
other~ from tbe "·alls of the hai1·-follicles, an<l still others as a ne\\. 
formation of " sebaceous glands " from the st111t11 Ill l111sale of the 
epitlermis. A study of a far greater number of these lesions (which 
I think are quite common) \Yould he uecessary to p1ove the truth of 
these suspicio1ls; (;1) h ypertrophi c-hyperplnstic changes of pre
existent sebaceous glnnds accompaHied by chronic dermatitis anrl local 
lipomatosis producing ma ss iYe localise <l enlargem ent of the derrn .1 
flttaining neoplastic dimensions, but not conside red a trne neoplasti f: 
in·ocess. 

Adenoid, Epitheliomata in other Species . 
.:'\ eoplasms classed as adenoid epith ehomas have been encoun l.erecl , 

apart from among clogs, only in the Angora goat. A lesion of the 
sk in of the external ear of a ;.;heep (Chine, 9041) ha<l preYiously been 

( ") The study should he a pplied to a larger n um her of cases. They are 
probably of quite frequent occ urrence, but the ear l~· stages are apparently 
11s11ally dismissed as " warts " and are not submitted to pathological exam i
nation. 
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sor.1.110rs EJ'lTilFLL\L 'lT~IOU(S. 

cliagn ose\1 at i bi s 11tsti(u(e :1:; an adenoid e] Jitlwl i orna, but 011 1C

exa1J1i11:dion it ,,;1:; da so;e \l as muliiple epidP1'rno id :incl retention 
Gysi,; of the S\\eat-glan<L, It i3 mentioned h Pre only from th e 
:;tallllpoi 11 t of cl ifferC'ntial d ia g n osis . The le:;;ion:; of J._ngora goats 
ari si ng from sebaceous glands have been ('arefolly l1escribecl b,v 
Thomas (1929). 'l\rn of his irnlihshed case .:; nre in the hi stologicnl 
l'O lledio n . The one-

Cuse ·J (Co111111e, S:-iOi) 

\Yas cor1Pc tly cle:;nilJPcl b_y thnt author (pp. /2;i--±) :1,; n ·· prnlife1atiou 
of seba ceou :; g l a nd h:1sal epit hel ium .. , wit 11 ac('ornpanying acan
t l10:-;1:; , .. A µ r om iue nt fea(.ute of i h e lP .-:ion i:i ihe l1.i;pnlwrnlos1s 
'11pm.follicufon11n (" fis-:11re-: Ol' t·:1,·itie-: u-:u:dh· fillPtl " ·ith ker;1i in·· ) 
sep:nating the al'anil10til' 1e t e ]Jegs of 1 he epi1lr- rn1 is . 1\ s I \\as in 111<~ 
case of 1 he 1es irn1s ot ( \J p dog, so \\ ·:is 'l'h om:1s irnp1ess<:'11 h.\· 1 hi . .; 
!es1011 a s " prnli:1bly au ead_y st:1ge ·· of l'piihPl io111a ;rncl lie fud h!'1 · 
makes tl1 e i 1d eiesti 11g· s uggesi ion U1:1 l from il1 e :1ca11ihot il' sud:1('e 
epitl1eli u m might nri .'ie aC'<rnthorna a nd from t he" !::1s:1l" !'piihl'liu111 
of ihe 'il'h<1ceous g land s t lie l P'iio11s " ·hi ch he tel'rns h;1 8al-l'l'll l'pitlir-
1 iom:i.-;: by thi'i me:111 s !he eC1:i'ite11t·t: of 11i.'i rni:-;ed c;pinou,; a11d 
" ba sc1l-<'Pll " tu mou 1s \\ ·o nl<l 1w aptl,\· eC1: plai11ed. I feel tlial gTPat 
\\·eig ht s l1ould he attaf·h<·tl to i .hi -; ;-;hre\Hl suspi cion. 

Diay1zo sis. - j._cle11 oicl (se lrncPous) epitheliorn:1 a ,..; ,;oci:ded \\it h 
(pre-caJl<'ernn,.;") aca nthos is . Th e l esion is :ilrnost certai11l y an early 
..; tage of ma l i g11 :1 ncy . 

T h e o th Pr l esion-

Case G (Cu11rinc, 8..+Sl ) 

lia s hee n desnilie<1 also h.\- 'l'\1011w s ( l92D , pp . (i!J2-:l). Here, too , 
" e l1:1YP to d e. ii \Yit l1 a proli±e1atioJ1 of lhP -:ebaC'e011s gbuc1,; \Yiti1 
im11P1fet;t c1ilfPn· 11 ti:il ion of il1P l'ells . In thic: 1·a 'iP, 1HJ\Ye,·er, tl1e1·0 
is scart;Ply ~111y :ll'Cornpanying :1ca 11thosis ;1 11cl 110 h,qwik e r:1t osis. Th e 
l esion is still l:i1'<'1rn1 sni lw<l, hut i,; n1pic1ly prnliferating and ('annol 
he tP1 ·mf't1 an :1 r1 P11orn :1. 

JJia,1Jl10sis .-~\c1 p 11 oir1 (se h:1 ceous) ep i l h Pliorna. 

H r1111ul.,s on t/11' Seuoc ro us E1iillie1ioma of t he Go11/. 

I tlo Ho t in (enr1 lo :11lr1 rnn cl1 to tl1e Yl'l'Y full t1i .'l'l1 Ss ion ahe;uh 
lo lie fo und in tli e \\01k of Tliorn:1 ~ (/01· , I'll: ) . 'l'h e o;e . ..;elrn('eous pn;
lifer ati\P l esio11 s \\ere e llf'IJllllt eTctl b,· hirn i11 tl1e :\ngora goab in 
" ·hicl1 both :1t':1J1t lw111 :1s :lll<l pigrn l•ntPd ep itl1clioni;1.'i ;11·<-' found to irn 
so frequent. the ,:e t·o1t11 :ule 11 oid epilltelio1n:1 act u:ilh· h:n-i ng- heP11 
obtainecl fro lll a sub.i ect horn \\·hi d 1 :1 "ba;,;ocellular epiiheliomn '' 
had pn·,·iou ,.; ly been l'PlllOYP<l fr om tl1t• o;ame r egi <ill, ,-i7-., ihP 
p e1·i11eu111. Tho111: 1s ,'i(ro11gly ,; u~pPctecl tl1a( such <']JitlH~liornat:1 \Y< ' IP 

t h e inuued i:de foren1111wrs, in d eed actua lly tlw e :1 rly stages of 
lllalignant itllllO\ll'S: :1rn] fro11t lll)" O\\ ' Jl obsen·ations in clogs [ fpt'i 
t ha t h i-: snspil'ion \Ya-: foll.\' justifie<1 ( 12

). Tlw1e ;11e ho <lllirn:ils in 

(") lt is \1 op ed to collaliornte "·i lh Dr. T\1 ornas in a furthe1· disc uss ion 
of his caprine .s pe(·i111ens. 
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,,·hid1 proliferatious of se hacPou, l'l-'lL. app:1 rell1 ly p; 1 d _y . .;l a ges ot 
ma l ignancy , :u·l-' fo u11 <l 1ri lh lair fr eque 11cy- H1 P d og ancl the goat. 
J n t he forn 1er , basa l-('ell l"ani11om<1 ." a1e corn111011, scan·ely oc:cu 1-r1n µ· 
iu a11 y ot it p1· clo 1n est ic· animal. Tlw _,. 11w,1· occur ac-t ua lly 1ogc-·t !t et 11· itlt 
li a snl-cell !'a n-i no111 <1 in 1he su lll l-' s ubjc·d-a pri11ta1) · mul!ipli cit:y. 
f B u t i11s t0:1<l of bei11g ac1·01lljJ: 111j e cl h~- a l :as:tl -cPll t umour t lt ey ma.\· 
hP <tssoc i:itecl with eithe r a<·; 11 1t lil)J11a or full_,- rn:1lig 11 ;111t ,dw <·eou,.; 
L'pit lw l io 11 1;1 (se1iace1JLb 1«nci 11 orn:1 ). f l.11 t hi .-; sjJ<'l"ies :1lso . a<l e11oid 
(seh:weo 11 s) epithelionw s of tlw pe1·i 11 eal rep; io 11 ( :1 ri ,; i11 g th ere 
horn t he p Pri :rnal g lnn1! ,; ) :11·c· rt> ported <·0 111mo 11. ( 'mn 11:1re 11· ith 
t hes c· fach t he follo11·i11g·, rl'la t ing· to tlie goa1. 111 11·l1i<·li suhjt>c:t 
seha ("('O US prr<· a111 ·en1u ,.; pn1life r:i1 io 11 also :1pjw:1r . .; lo IH' 1'11 11 111141 11: I n 
t lt ic-: s pec ies , i11 ;1ddilio11 to :1c-a11tl1 orn :1. 01·1·ur.; :1 ]H'1· 11li<1r. l1i g·lilY 
111alig·11:11il , :111d 111PL1 sL1s i;1,i11g· e pit he l io 111 <1 to \1·liil"l1 'l' hom:-is lia . .; 
a ppl i1• il t h <' 11•1·111 1::1.-;; il- l"<' ll c:1n·i110 111 ;1. 'l ' li 1•s c· t11111"1u·s ;ire, li o\1·1·1·er. 
11 sua ll .1· !J pa1· ii.1· pigm e11 !('1l . Tb· !1111101ns 111 q 11Psti11 11 l1: 11·p a.; a 
f: 11·0 11 1·ii1' . .;itP tl1 P lH'1i1w1trn. Th o;;!' 11· \111 f ;1 n nll' 1h <' c!Pn' lo1li11('ll! nf 
li:i,;;il-C'ell (';1J'i ·i11orn:1 fi-0 11 1 -:e l1;i1· c'1111,: q1itl1rliu1 11 11·ill doul :t [(>,, 11·e l1· 11 1,i<· 
111('-;1' ra('h. 'l'li<·_,. :in~ 1·c' rL1i11 !_1· 111 11-;1 ~ig 11in<·;: ;il . hit 01H' wn11ld p1der 
to n •,c·1·1·1· :1t pn'."c'llt O IH'·, .iuilµ·rnc ·11t 111' tl1 P t l11 ·c'<' q1H• . .;t io1i,:: (1 ) th< ' 
l 1i s tog<" 1H•-;i~ of l nll' \i;1..;:1l-1·<•il 1·;in·i 110111;i. ('.?) t li< · rPLt t i.on !:P111·<·1•;1 
j !J p g'll<ll (UJllUlll" c.d1id1 'fiJOlil<i' !J;1, (':iJic-i) \1;1.;ai··l'l'[l l'<l l' l'ill11lll:1 <111d 
( I/) t l1 <' il"tH' l::1,al -1 ·('il iurn o111 ·,, P . g . ol· ll!<til :incl d og· . a 1:il (/JI i1re
,·i 1rn -:ly k110WJ1 IU1'J:111nti1 · JH'Op]a ~lll.-< : (: :) 1 iJp ('OlTPl'i pfoc·p j II ilH' 
da s-:iti1· ;1t111 ·.1· s<·li r rnP of 11111i-:11·:111tlio:11:it:1u.; c·pitli: · l im11:1- oi tlie ,!.ro:ll 
\C':1pl' i11p 111phi :101·:1l'l"i11m11:1. l1:1..; o<·<'l!11la1 · 1·p i1! H·l io 111; 1 ol' Tlio111;1,; l . 
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Tumours of Epithelium (Contd.) : Ad enoma a nd Carcinom a. 

Adenoma. 

l\J.::-;1( .S t u11 1o ur ,; uf µ:Lrnd u lar q l illu•liurn ;1re JH>t 1·1 n 111 uo 11 i 11 
do 111 e,;( i1· ;i( p,j :1 11i 11 1al.'. i f \H· e-;<" 1,j>11li e tii Yru id :1 1lP1w111; da 1s tn111111 e 

110 1/u .w r ) 11·]1ir-h :1n-• .;o of(p 11 pnr·111111 le r('1l i11 ol1l lior:'e,;. But ;1 n 1t1u!ie1· 
11f le.,irnL' :1n• of te n (Prrn ed ;1 1lt· 11 1i 11 w '.: 1 \1· h ic h :11e li e t le r d:1 ,;,; ifi1•d i11 
:1 d iffr rp11( 111:11 111 e r-. Tl1P ,;e l c.-' ion ,; i11dude ;;o -c1ill e1l a d 1•110 11rn .; <1 1Hl 
· · 11 1;1 Ji,01; 111 I ade1wu 1;1 ., ·· o l t !iP l i n ' I" of o:-.:e11 rn•aJll · :1ll of 11·hid1 
;li'l' J j'<~ll .\ · (" <trl ·i 110 111a:-: , J l' 1lJl :Hl e11n n 1:.1tn '"h ic11 a r P t ~ .-.:.urt l l:'- · 111 11 hj 1 1 .~: 

Frc:. ;J.~1.--Adenonrnto i d hqJcrplasi'1 of Bru nn er' ,; g land s in t. hc rn1all intestine of t he shc<'p: 
Grcatl.v th ic kened subrnucos« dul' to ;i di ff use ;ind pa.rtly cystic gland ul a r prolifna
tion affecting t he 11·hok cirrnmfcrence of th e bowel. (+:333 ; l UO X . ) 
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but embryonal nephromas in which an adenomatoid type of growth 
predominates, " adenomas " of adrenal cortical tissue which should 
rather be termed benign hypernephromas (qq.v.), and " sebaceous 
adenomas " (which have been considered with the epitheliomas 1n · 
the preceding chapter). In addition there are adenoma toid hyper
plasias such as are found in the thyroid, liver, and intestine 
(Brunner's glands in the sheep-see Fig. 35) which not infrequently 
are unsuitably termed adenomas. Some of these lesions will be 
mentioned elsewhere. 

""·' "~ 

FIG. 36.-Structure of multiple adenoma of the pancreas in the bovine: Encaps ulatiun 
against the normal pancreatic tissue (below); from centre to above runs a trabecula 
of the stroma separating two lobules of the neoplastic tissue consisting of acini of 
cells which do not differ from the normal except for their somewhat larger size. 
(2162; 240 X.) 

Of lesions, to which the application of the term adenoma 1~::> 
without serious objection, the Onderstepoort collection contains only 
13 examples. Six of these are thyroid adenomas (strunwe nodosae) 
of horses, two are hepatocellular adenomas associated with adeno-· 
matoid hyperplasia of the liver of pigs, and one is an hepatocellular 
adenoma of the liver of an ox. These are dealt with in Chapter IV. 
The remaining 4 cases comprise an example each of multiple adenoma 
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ADEX O::ll A. 

of the panneas·--Fig . 3G (boYine, 21G2), a cl en oma of the kidney(' ) 
(bo.-i11 e, ;)(i:l-J.), aclenorna of the testicle (be nign '"se 111in orn a , ._ 
canine, 082(i), a ncl lustly an mlen oma o f the male b rea st- the on ly 
a<le11oma 11·hi ch i t i ::; 11 eces;;a ry to r eport h er e i u det ail. Suc·h tumours 
a r e co11 si derecl rare in human pathology and I can fi nd n o rc>c01'(l of 
th eir occ uren(' e in cl ornesti c mammals . 

FIG. 37.- A den01na fi/;rosuin (" fibroadenoma " )of the male breast in th<' dog. (J 6 149; 70 X ). 

(Canine, 162-J.9. ) 
The tumo ur \Y<i o> situa! ecl in ih e ab cl ominnl \rnll of a 11 1<1 l e fo :-

t e rrier , produ cing a promin eut , oYoid 01 shmt-cylindrical protube
rnnce hene:cJth the i ense :rncl hairless skin. It \\°fl.~ placed on the 
right si rle, 2 inches crnninl to the peni~ and slightly later a l to th e 
umbilic us, conespon cling i.n positio11 t o the a bc1ominal marn 11rn ; a1H'l 
indeecl it wa s symmetrical with an abd ominal nipple of the opposite 
::; icle. It "as r emoYed by operation , bein g, on account of i ts g oocl 
circumsniption, ea si ly clissec.:ted out , and there " ·as no r ecurren ce 
after G mon t l1 s . Ou sectio11 the specimen has a firm consiste nce an11 
is pinkish white in colour. It m easures 4 x 2· ,-> cm . 

l\Iicrnsrop ica lly (Fig. 37) the tumour i s uot speci ally encapsn
later1 lrnt is ,,·ell cl e1u urcate<1 from t h e overlyi11g cutis ?; PM. It co n-
8ishi of a ri('h and in man:v pai-ts quite cellular c o nneetiYe -ti ;;: ~u e 

(')Thi s les ion conlcl not b e (· \a ssed with t he ernbryonal n f' pl 1rom nta been11 sf' 
only th e adenornatous moiety was d c rnonst rnhl e . On e fee ls. h o11·e1·f'r. t ha t 
s ue h tumo urs rna .Y r e present extre me on e -s icl E'd clcn .. \oprn e n t of e rnhn·onal 
11f> [,hrorna , e haraete ri scd by a slow a nd be ni g n type of g rowth. 
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stroma in ,;v-hich are embedded, at intervals, slightly branched and 
usually narrow tubules lined by epithelial cells. rrhe latter are 
somewhat variable; in most cases they are very tall (e.g. 45p.) 
columnar elements arranged in a single layer and with well-preserYecl 
polarity. Their elongate-oval nuclei are situated towards the distal 
pole of the cell. In such cases the lumen is a narrow slit. One 
can also usually speak of the presence of a basement membrane. I.1ess 
often the epithelials are cuboidal or even :flattened and the lumina 
correspondingly more prominent. Sometimes there is thickening of 
the acinar walls into several layers of cells which may be more 
irregularly arranged, and small, almost solid alveoli of cells bordered 
by no distinct basement membrane may thus arise. The nucleoli 
are usually ,single and distinct, the n : N rati-o reaching ca. 1 : 14. 
The lumina contain a somewhat granular eosinophilic material with 
a few desquamated cells. :Mitoses are fairly frequent. 

Rmna1·ks .-Histologically this tumour corresponds to the 
jibroaclenmna pe1·z-canal?:culare of human pathology. Schultz-Brauns 
.(1933) inch1des such tumours under simple neoplasms (adenoma 
fibTOS'lnn or " Adenom vom Batt cler r-uhenden BrustdT'IiSC. ") (:!). 
·one of such tumours is Ewing's foetal fibroadenoma, with ·which this 
neoplasm seems to have most in common. The embryonal character 
of the tumour cells in this case is impressive;. one cannot, however, 
demonstrate transitions to fibroblast-like cells as in the case of many 
other (mixed) neoplasm~ of the dog's breast or in embryonal 
nephromas. It is interesting that in man tumours of the male breast 
also usually possess this structure. 

D ·iag·nosis.-.J..4.._denoma fibrosum of the male breast, probably an 
embryonal tumour (" foetal fibroadenoma "). 

Carcinom·a. 

Under this category we include malignant epitheliomas, which 
have been discussed earlier, and the malignant tumours of epithelia} 
cells of other types. In arrai}ging the Onderstepoort collection the 
number of cases to be included in this diagnosis was greatly reduced 
by the elimination of the follovving tumours from this heading : 
thymoma (" thymic carcinoma "), mesothelioma (primary " carci
noma " of serous membranes), and mixed tumours (such as those 
frequently occurring in the breast of the dog and the embryonal 
nephromas) which possess a carcinomatous moiety. It is consequently 
not possible to compare with accuracy our figures for carcinoma with 
those given by many authors whose conception of what should he 
included under carcinoma does not depend on strict histological or 
histogenetic definitions. Under the carcinomas we have included 
nlso the tumours commonly termed adenocarcinomas , and for the 
following reasons:-

The term adenocarcinoma is a most unfortunate one, since the 
compound names of oncological nomenclature have been and shoulc1 
be reserYed to denote mixed tumours. That the use of such a term 
to describe also a simple tumour may confuse not only the elementary 

(2) In contradistinction to. _A. puTum or " Adenom vom Bau der sezer-
nierenden Brustdriise ''. '' 
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OCClilUlE:.\"CE. 

,,;tudeut but also the t1ualified pathologi,;t i,; eYideut frolll the ::;late
ment frequently encountered in textbook:; that aclenorarcinoma is a 
lllixturn of adenoma and <;arcinorna (thus is put on a par " ·ith, fo1 
example, a tumour like leiomyoaclenorna) . The keynote of the defi
ni lion of both adenorna and carcinoma being their ie:specfrrn benign 
aw l urnlignant beha\·iour, it is nrnnif e,.; tly abwnl to postulat e the 
possibility ot a mixture: it amounts, in effect, to the pat hologi sf s 
a118\\·ering, \rh en asked the question, · ' l s thit> epitheli::d tumour 
benign or nwliguantr ", that it is both . I ll eed not labour furthe1· 
the ueecl tlint 11·hat many a1l ernpl to describe as aclenocarci110111a, 
::;hould far lllOJ'e propeily be termed , with Hors(, adenoid c:an·inoma , 
or 1rith Y. Ilan semmrn (1910) , "f{tebs iJl'tinger dnaplasie ". Hoti1 
these tern1.-; , t>:>pe('ially the latter, 0x1n·t>s.-; 11·itJ1 great clm·ity llw idea 
that the term acl enol'arrinonrn :dh,n1pts lo con1· e~-, Yi:-1. a c·ar('i11oma, 
a malig1wnt tumour, c·haracteri,;erl hi,;tologiC"ally hy a limitt>cl dcpar
tnre from the normal structure, in other \1·onh, by a rnarkc>cl J"eHem
hlance io :1clenoicl tissue, or, still more c·onr·i se l.1-, h,v limit ed 
:m:ipluHia. 

Ser·ondly, J hi.!Ye founcl it quite impnssilde to ('any oul Uh 

intellig('llt hi,,tologir-;11 c·la;;sific-ation of malig·nant epilltelial tu111ours 
of rlon1ps(ic aui 111~1b if aclenoicl arn1 other c·:11 r·i110111~1,; a1·e to be kepi 
i11 sep:1rnte C"ategori es . i\ot mil:v is it i.1ppare11t that, among· c1ifft>rent 
tu11tours, bet,1·een ' · !J<'l'l71fJ<' Anaplflsi p ·· anrl ·· sfn·!.:sfp _-J.11oplasie ·· 
all intergrndes (ride 1-. ll:msernann· ,, "s let!.·Ne :l11a1JlasiP '') Pxist; 
hut , fudhc>r, in one ancl ihe sa m e> tumour ma y lie found frequent 
I rnnsit ions horn tm arlenoid tu a frnnJdy an:1pb~1 i<; t>·iw of gr01dh. 
This is ex<;Pllently illushatPcl b.v glancl11Ln C"aninomw; in the fowl, 
in whiC"h, a,; P entimalli \191G) bas cl es(']'i lwd, all 1rnmition s beh1·ee11 
tlw anangementil commonly clesn ihecl as srinhous, mednllary , and 
ndeno-C"arci noma ma>· be foullCI in (the rneb stasc>s of) one and the 
same 1.umo11r. J ::m1 :mare thn( I go :tgainst ihe majority of l~uglisl1 
authors in thi s attiturle , >-t't '· aclenocan·inornn ,. is ah1·a>·s cli,;cusserl 
in texts 1mder f':ll'Coinoma: it is nol the conf'epiio11 irnplit>cl by tlw 
u,;e of ihe tP1rn that I object io, hut "i111pl~- the rnnsin1clion of ihe 
(erm ii SP lf. 

On-11n1·111·e. - 11he Oncler stepood collect ion ronbiins 211 mtiliµ:-
1rnnl tumours of epith elium (carcinomas) of 11·hich 104 epiiheliomas 
haYe alreacl.1· heen clf~n lt with and of whirh 21 belong- to Uw rneli.!notic 
epiiheliomns rnent ion ed in Cb:1p(e1· Yil T. The i·emaining 92 neo
plnsms are c·arci11oma-; io the ni.ln-011· seusc> anrl are rlistribuit><l amonp: 
the spt>C"ie.-; :1s follrnrn: - Equine,; , ,-J: hoYines, 22: nYines, 11: canine,;, 
I ; poulti·.1· 4i); specie" unkn0\n1 . 2. 

T.h e.-;e fignreR "ill at first see m surprising- on account of the 
relatin· frequency of f'arrinoma (in tlw narrmYer sense) in oxen ancl 
sheep a,; co mparecl " ·ith the dog. C'an·inoma, apart from epithelionrn 
of the Hkin, is consirlererl a rnre cli sense in sheep, i.llHl it is most 
unusual for a single ohserYer to enronnter as many as 11 cases. Tht: 
low· figure for rarcinoma of the dog- is rloulitless mainly referable t(J 
my lrnYinp: r elegaterl all the malig1wnt tumours of thP mainman· 
gland in this species to the category of rnixerl neopla,;ms, since in 
all case,; a rnesoclermal or san'omatous moiety "·as demon sh'ahle rn 
additior, to the epithelial. The hip:h inriden~e of carcinoma in the 
domestic fowl is well lmo\l·n: it is second in frequency only to 
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lymphocytoma (lymphoid leucosis). Poultry show an oven-rhelming 
preponderance of (glandular) carcinomas over epitheliomas, which 
constitute only about 6 per cent. of the malignant epithelial tumours; 
in contrast with the domestie n1ammals in this country, for which 
the corresponding ratio is 78 per cent. Carcinomas of the domestic 
fowl will therefore be considered first on ac·count of their importance. 

CARCINOMA IN PouLTRY. 

In poultry, 45 glandular carcinomas were encountered, including 
one case in a turkey. Of those cases in which the site of the primary 
tumours was known, the great majority (21) affected the female re
prodtlCtive tract (ovary or oviduct), while only 3 cases of carcinoma 
of other organs 'vere found. In a very large proportion of cases only 
secondary lesions (almost ahvays peritoneal implantations) were sub
mitted for examination and it is doubtless correct to assume that in 
all these the primary tumour was situated in the reproductive organs. 
The only carcinomas, apart from those of the ovary and oviduct, vi·ere 
one case each in the pharynx, the liver, and the intestine . . The liver 
carcinoma (C. hepa.tocelrula?~e) is described in Chapter IV. The 
pharyngeal carcinoma (C. leiom.yonwtos~tm,) is more conveniently 
referred to · after a discussion · of leiomyomatose carcinomas of the 
fowl in general. 

(1) Carcinoma of the Intestine. 

A considerable misconception exists regarding the frequency and 
importance of this lesion in the fmvL It is true that there are 
authentic .reports of the disease : in question-Ehrenreich and 
.Michaelis (1906), Ehrenreich (1907), Petit and Germain (1909), J oest 
and Ernesti (1916)~and it is probable indeed that primary carcinoma 
of the bm-vel is. more frequent in fowls than in domestic mammals, in 
which this disease may be considered rare. But there have been 
many reports~ancl even some of the textbooks are guilty of this 
error-of cases of " carcinoma of the intestine " which were nothing 
more than transcoelomic implantations on the mesentery and ho·wel
serosa from a primary tumour elsewhere. It is surprising that even 
so great an atithority as Feldman (1932) has apparently been un
critical in regard to this question, making the statement (on p. 312 
of his 'vork) that " adenocarcinoma of the intestine is common " 
and referring to his Fig. 148 as an example: The illustration in 
question, labelled " adenocarcinoma of the mesentery of a chicken n 

is as typical a case of secondary peritoneal carcinosis as one could 
wish to see, there being not the slightest indication of a primary 
involvement of the bowel; one could safely predict that a microscopic 
examination of the specimen photographed would show little if any 
extension into the bo·wel beyond the subserosa and that the tumour 
nodules ·would nowhere reach anywhere near the intestinal mucosa. 
I cannot believe that Feldman really regards this as a primary tumour 
of the intestine, yet it is equally hard to credit so meticulous a worker 
with the looseness of nomenclature which the alternative implies. 
Consequently Feldman's figures for the organ distribution of car
cinoma in birds investigated by him are misleading: he f.ound no 
fewer than 6 out of 15 carcinomas of the chicken to be of the type 
referred to, and only 5 cas,~s affecting the female reproductive tract. 
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C l l{CIXO'.L\ IX r ou:.rJ( \". 

0 11 i lt P ot h er !1<111 <1, ii ap p e:1 1·s il wt onl.1· il1e ('ase in 11·l1it·h :in 
:1<le nocal't·ino ma of the llllwos:1 of thP ileo-C'Pl':11 ju11du1<' ... <1f'CU
pi e<l :1l1out !1;11-f t lw cinm11 f e1e 11ce llf t he lumt'll. }J p[ a .;iasi,; h:11! no l 
;wc nned ·· i,; 11·o l' tl 1)· of <·011,;i<l1· 1ntion :1" :i pr i11un _1· illie,;1 inal tn1 11uur . 
} 'Pl rl 11 rn 11 ·, fig u 1·<'H 11·ould t h us rrad: <·:11·ci11orn:1 of th<· fem;.lc µ'('lltLil 
i l': ll't, .-J 1-; 1..;(' ,.; ; ,-;pe·o11 1b l' .1· p e1ito11<•a l 1·a1·1-inu . ..;i,, (i n 111 ost, if not 811. 
1-; 1..;e,; _.;p1·rn1d:1l'.I to ;i pl'i rn :n~- of t li e ,!.!-<'J1it8l 0 !'µ«111-i), .J ca ~p,; 1·:trf'i-
11011 1;i of l li 1• i 11 tPsti 11 e, l 1·:1.;p: t li u ,; :1µ:r<·l'inµ- do . ..;ely •1·iih 11·h :tl "\IP 

rl(: . 38 .- Str11c-t11l'c of primary nirc- i11oma of t ho in tc.,ti nc- of the- fowl: .-\ otcno;;ing tumour 
w iLh 'C i l' l'ho11 ,; typo of g rn wth. ( 1-t!I:):!: ] Ill X .) 

ou1-..;<• l 1·<·..; '1 :11·1· foullll lo he t li P c:l .'t'. I i i.' 0Yide11I tlwu. t lwt :1 .;:ili .'
f:ido l' .1· n·1 wrt ol' Jll i111:1n · <·: 11Tino111 :1 of ilit' ~1Y ia11 IH111·el ,..;houlrl rulfil 
at l e:1,; l o np of t hp fo l ltmi 11µ; nitl'l't:I : -(u ) ( ; e 11 ital li-:1<"1 ll<'p;:il iY<', 
:tiler i1t i11u h • S(' l'lil i 11 .1· :it :1u lo ps.1· : (/1) 1l e 11 t0!l,;(n1tio11 of :1('tual ('tJll
iinuiiy 11· ith intestinal epith el i um , or ih:it tl1P iumou1 :dtect s e:;..;en
ii alh - t h e· ll l ll <:os:i w ith Pxtp11,;io11 i ll to 111us('ub l'i,;. noi lhP ,; ernsa 11·it li 
PxtP ~ t..; i o n i n to Jllll-i(' ll l:n i .-;; (c) :1 ..;olit:i l' .1· l P..;io 11 of tlw ho11·p] 11·iliHH1t 
(ol h el') 111eh 1 ~ l ac;<'.;; or if m etn;-l:1,;p..; p i- e~e nl . denrly of :1 ")·o u11g0r 
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generation " (3) than the tumour considered as primary. In a ·word, 
secon(lary serosal carcinosis of the bmvel is so very frequent in birds 
t.hat there is an onus on anyone reporting a primary lesion adequately 
to exelude this possibility and not merely to disregard it, as is so 
often Jone. 

FIG. 39.-Intestinal stenosis in the fowl produced by an implantation tumour situated about 
an inch posterior to the pylorus : The point of stenosis is seen :.tt the left of the lower 
figure; cranial to this are the greatly dilated bowel, gizzard, and glandular stomach 
(right). Above, the primary tumour (Carcinoma leiomyomatosum) affects the 
ovary. (15Sl4; 2/5 X.) Scale in inches (above) and centimetres (below). 

True primary carcinoma of the bo-vvel of the fmvl is usually an 
ulcerating, stenosing tumour, often growing in scirrhous form 
(lrig. 38) and although it may penetrate the serosa and give rise to 
secondary peritoneal implantations, it usually (and earlier) causes 
true (blood-horne) secondaries jn the liver; while secondary im
plantations of carcinoma on the bovvel serosa are in their earliest 
stages confined to the subserosa, 1vhere they are multiple and 
numerous. Later they penetrate the muscularis. They seldom pro
gresH further· than to the outer aspect of the inner (circular) la~yer 
of the muscularis . Occasionally, however, that layer may to some 
extent be invarled. Rarely there is cmnplete penetration of both 

(3) By this I am attempting to indicate that the metastases should be 
smaller in size, essentially lesions of the serosa, and not ulcerating, stenosing 
lesions of mucosa and musCivlaris . 
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n1usc11lar ('oab, liui ha 1·p never seen u1Y;1sion of 1 li e rnuc·o:;;1. 
althu 11 ~·h haYP ohsp 1·yptJ ;1 t·omrnP nc rng penPtnd irn1 of t h e sul,. 
nrnco :;a. A soliiary. pe1wirn ti !1g 11an .scodomic· bo11Pl i111vlanL1tio11 
(l<' ig. :J!) ) 11tust 0 11 J10 acc·o111il li e t·o1 1fi 1..;P tl wii h ~ 1 prim:ll'y of t hP 
lio\YPl. T l111-; tli e1e ;11 t• dPfiniic· !'i'i te i ia to lie ~l)l]llied in di sliuµ;nisli
ing liPi11·pp11 p1i111a1.1 ;11ul ,..; t·t·on<Lr)· c·;n('inonui of the bo1YPl n11d tlw 
t·ou± u.s ion 11ould ;1ppe:11 io lw due Lngeh· io a 111e1e looSPllc":;' 111 th e 
:q ipli(':iiio11 of l!OlllPllt·l:1h11·t'. 

(:2 ) C11ru11u11111 of t/I( F l'/1/1111' Ue11it11/w. 

()f 2 1 p1i111;11,Y t·:1n ·i1w 111 a :; o f tlH' f en1: 1le• genit a l o l' g-;111 . .., 11 11·en· 
p1inwn· i 11 ihe <1\'an :1nrl + 1n· 1·p prirn:n.1· i111 '1 !• 01·idI11'1. lnd11L1 Pd 
11·ith i li es t• t·;1 .-;" ,; are -1: c·;1 ,..;p,-; of r·wl'i110111n lcio111yo1111do .,11111 of 1. lH· 
01·i cl ll(·i 01· tJ1·;1n·- tI1n1our,; 11]1ic·lt lJc .. Jia yp idenlic·'1 ll1 11·ii li t h t• pun• 
t·; n· cinonw s , lrn1 \\'lii"li sollw ,,-u llld grnllp u11rlel' ilie 111i:-: ed 11 Po p Lisn1:;, 
Their li isin logy i.s itle11ti('al \1·iil1 t b;ti of t he c·a 1· ci11ontas, ,;am th; ii 
11 h en· 11 1 pure t·arc J noma one e:qwd:; to fincl a t·o Jrn ediYe-1 i.<:iUt' 
,-drom; 1, i lt i.-; i:; lnl'gel.\· 01· e 1·pn c· omplrtely 1·epl:i c·ecl h,I' -;mno th rnn ,.;d c· 
in the i 11rnni1n; i1 1 qu e.-;iioll. Th e di l en1rna r·onfro11iing- one 11 h en 11·i,;l1-
i11g' to d a ssifY these (mno 111·s i.s f11rihe1· l'Pfenetl io in c·o1111edi o11 
11· ith il1e 111 i'xe d tUlllUlUS, \\' li, ·1·e i he gTO\Yi hs !JI (j llPstion <ll'P 

!l j SCllS:iPd . 

T hP p;itlwlog'.I' nnd ]1i.-;iop;ti!1olog,1· of " n tl' i:rn ;1 11d 01· id ur·al ca l'
!' i 1wrn;1 of i ii e f()\d <ll'P \1·ell kno11 11 n11d 1n• do n oi llPJP i1Jl t·1Hl to giYe 
u clet.1i led d e:;c l' i ptio11 of i l; e l t>sion-;. Sulli t· P ii to .-; a1· i h:ti o\·111'i:rn 
t·:1 1Ti Jl{llllH Ol'C1ll' :i us1111 Jl 1· ;1 s ;1 lll ltch lolrn Lti!' cl <>To11·l lt . i11 t'Oll f orJ11il1· 
11 il11 the lolrnLir sh11 1.'t u1r· of i he org·a1 1 ih~t ir i11fili1:1 te:;; a11;1 
t11id1H·;il 1·:i1·1·111<111111 :1 s a 11 11lce r:1i ing" .-;te 1w,;i ll g· g·111"·\l 1 "1 ig·in; ii ing· 
from ilte n111<'0-;:1, infi li1ali11g t lte n111 .s!'ula r 11·;1l ls, ;1nd fi 1111 ll _v J1 PllP
t 1ai i11.g· ih1 · ,-;t' l'Os11. Th P grn11·tlt s 11 w.1· :1pp 0;11· i clP 1ii i('; 1J in lt i.-;tu p:iib il
l""Y f;·o111 11·h it·ltp1·P l' <11·0· ;111 t he 1· ori"'i 11 atr ;1nd f11rtlH·1· t h P1 <t'" i'C"P 111 
g·i~.'{ng ri-;e t':trl y io lll11l tip l;-• ;m;l oft;1 1 yp1·y 11·idc->.-;p J' P11<l ha;1.s t· ; .. l rn n 1t· 
i111phinL1tio11 ,; 11nd iu lt :1Yi 11 g lit11P or 110 te n cle1 1! ~ .Y to form 11·nr lll eb
si a ses . 11·hi1· l1 I h11Ye lll'Yer ob,.;erYe cl in t h is cli sP:L'e . ali lt o11gh l' et1 t 
(1·/t . . J oPs t ) repori Pr l lt epati!' ;rnc1 rPna l rn eL1slasPs holll p r i ninry ca l' -
1·i no111;1 of i lte oYic1 u l'f. Jl isto log ir :1ll .1·, 11·p li:11·p fo 11111l i lrnt 11 011' 
t .1·pes "!' t11 111011rs ro 11 s isl . ;1-; .JoP .-; t 11;1 ,; irnh1·aiPrl ft ll' iltt• OY: n ian 
ii11no11 1·s, ' · 11 11s /J ruse11schliiucl1e11 111it l.:.rel1s1s!'!11·m 1•) 11ithc / 1111 d l'fl-

1;e111 l~ 11111 e11 . 1!11s u11cli ///Pf /~'1Jltl1cl rol7.,fii11rli9 .r;ef iil/t s e /11 l.-111111 , orll'r 
fll1er 1!11s ! Jlastomp1ue11ch,1;11 1 sctz sid1 fills : flhl1 ·l' il'l1e11, solidc11 
/~'11ltl1ef:r7l11estl'r11 .::11.,11111me11, nrler Sc/1lii11 c/1 e 1111d .\' ester 11·ccl1sel11 
111itei1111111le1 11/1. JJ11 s !1i11 1lcqe1r el11.r;e :<111t::,qeriist r/111·e/1 :: /clit die 
Ocscl11r11ls/; i11 / Jri11d!'l'!I 1111rl S t 1·e1f1'11 11111! l.·01111 eosi11011 !11'le l,r·111.-i1-
:: .1;tr 11 l'llf!1fllte11 

\\ ' lt :1i· .l <H":i!. 1loP:i 110i 11 11•11ho 11, ;111tl 11·lw i ap p<':lrs io h;11 P e~ 1·;q ietl 
noi ir· p ( ' ), is Hrnt in :1 t·on ,.; itl P1·;il ilP prnp ori im1 ( -1- our of '?l 1·;1sc•s of 
p1·im;1t'.\. epii heli:il hrn1ours of i li e ge ni L1 l tn1c·i ) i lt i .-; c·n11ll<'l'iiH
h ss 11 e s iT0111;1 i.s Pniin"h ur t· ompl Piely -;uh-;i i h 1iPd Ji y ,; 111ootlt 

('') Jocst ;1 n cl i': n1est i ( I rn (i) ' '" , ... IJO\\' (' \'E'I ' J't']JOl'tt' d t\\ () (':lS('S o l' " ;id P1Hl-
1nyorn a " . 011<' a fferling the iJm,·el ;111d ro11sidt' l'<'{I pri111ary. t he o t her hei11 
m1iltip le les ion s of the 01·icl11d. Tl 1Pse t1 1mo1 11·s had not liee n JH'e,· io usl 
r e ported ancl t he a 11 t l1ors did not bk<' into arro1111t t l1 e poss ibili ty t h at Ll 1c 
might h:He been sPeo ncb r y . 
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muscle tissue. I have devoted considerable thought to the question 
of \vhether such tumours should be grouped with the mixed neoplasms 
or not, and while it seems that there are weighty arguments both in 
favour of f.ollowing that procedure and in favour of not doing so, 
it is advisable for practical purposes to discuss the tumours in ques
tion along with the pure carcinomas. The problem is dealt with 
again under the discussion of mixed neoplasms, but I may here 
mention the considerations \Yhich have received attention in this 
connection :-

1. There is considerable variance of opinion regarding the extent 
to \vhich the stroma (using that term in its ·widest sense) of a tumour 
should have to be developed before the term " mixed " is applied 
to the tumour tissue. The difficulty occurs, for example, with papil
lomas, which by some are considered to be mixed tumours (fibro
epitheliomas) especially when the connective tissue " stroma " is 
strongly developed. It is quite customary to label many tumours 
of the uterus leiomyofibromas on account of the prominence of the 
collagenous connective tissue. Yet a satisfactory case for the con
ception that the fibrous moiety, as well as the adenomatous or the 
leiomyomatous moiety, is neoplastic is often not made out. Others 
(e.g. Borst) tend rather to regard the development of fibrous tissue 
as a secondary process called up by the . presence of the growing 
" parenchymatous " moiety and consider it as nothing· more than 
an excessively deYeloped stroma; such an attitude is indicated by 
the use of the terms adenoma jib1·oides, leiom.yonw. fibros?-trn, etc. ; 
and to distinguish such tumours from genuine mixed tumours such 
terminology is most useful and simplifies the subject considerably. 

2. Accepting for the moment that this conception is correct, 
should we not deal in the same way with the " stromal " or support
ing moiety of a tumour, whatever the nature of that moiety may be? 
If, in other words, a tumour whose supporting moiety is excessively 
developed and is of the nature .of connective tissue is to be described 
by the qualifying term " fibrosum " and not as a mixed tumour, 
should we not do exactly the same with a tumour ·whose supporting 
moiety is not connective tissue but smooth muscle tissue? If we hear 
the objection that smooth muscle tissue is not even suitably to be 
des·cribed by the term stroma, we point in refutation to an organ such 
as the ovary, in which the tissue which exercises exactly the same 
supporting function as is usually performed by connective tissue is 
-vvell known to be by no means of connective tissue nature, but rather 
of smooth muscle type, ·Or at least of a mixture of or transition 
between the two. Yet here we would not hesitate to speak of the 
tissue in question as a stroma for the epithelial elements. This 
objection would not, then, appear to be a serious one. 

3. It is worth attention that it is in the tumours of the very 
organ (ovary) which has been used to illustrate this argument and 
whose stroma is of the peculiar nature mentioned that smooth muscle 
tissue comes to constitute such a prominent feature, in other words, 
reflecting the normal histology of the organ . The phenomenon is 
however not confined to the ovary itself but is also seen in tumours of 
the oviduct and oviducal ligament in avians and in tumours of the 
uterus and broad ligament,.of mammals. Thus in both ovary and 
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o\·i(l nd ol' tlw bi r d \Ye fo Hl tmnours of epithPllurn s upporte<l b5· 
.;1uooth 11 1nsde (leiomYo!'arci110rn:1, or aclopilng· the nm11e11chilne 
.-< llggestecl, ud1·1wcan·i11 011ia lei111yu11wto.rn111 .) : while pt1r8 l eiom_yornas 
L IS \ \· ell :1 .-; lc/0111yo111r1 !111 cm1111i)i1111111tos11111 ) occur freqllentl.\· i n the 
o\·idud an1l m·i,lu!'al lig·ame11l arnl lclo111 .1J o11w filnos11111 ( l<'ig. F>2 ) 
occur,; in ihe 01·ary· an<l in the rn an1rn:1 l the O('<·llren!'e of " 111\·ofi
lirorn a , . ( i.e. le/0;11:11011111 filn1J111oln.,11111 - the ('Olllmou · · fihrnid '") is 
P<[ua lly \n• ll lrn mn1 in t11(' nten1~ an d lno:Hl liganwnt. Tt thus ap1wars 
t lrnt the fern:1lc- reprnrl11di1·e orga1i..;. \\ hethe1· aYi:1n or manunali:1n, 
:ire !'011si d eralil.\· predi spo,;ecl to th e proliferntion of srnooi h musde, 
" ·h et h er :1 s a ,irn1ile tn 111ou1 . " ·hether as 011P 111 oi.e t,\' of a rnixe(l 
i umoln, or wh e ther a .-; ;\ ~l1orn:1 - lik1:• elernent of \\·lwt :ne more 
pradicahl .\· to hr J·eg·arcl e <l :rn s irnplP (m11our:; . ThP n)lf• of ihr norma l 
'lnoo(l1 11111.-;!'h' !:'le111C'11t i n the oq1r.\-. 1W\\·e 1·c·1., sti ll n•n1aiJ1.-; rnurh of 
:1 lll,\'Ster.\' i n h i-;tology . t here li c i11g no fi11al :1gret•nieni. a" to lite e xact 
11at1ue of the m ·:irian strorna: \\·hether :1 mixture of pbi n rnusrle ancl 
filirrn .\le:; , \\·hether <·elb :1dually iu(errnediaie lwh\·ee 11 plain i1111.-;de 
n'll" and fi lll'o!'\ ·te s ;1re conc r r1 1e(l. or \\·het lH·r \\ P an' to reganl the 
e le111e 11t.-; i 11 ll1IP'ilio11 as rnoclifir<l fi hrncy trs or modifi e d .-rn1oot h Drn.-;de 
!'Plls. I n t h is 1111cer t:1i n .-d at e of 0 11r ;1t! it 11rl e it is oll\ioush· 1111\1·i:;e to 
1·ome to any lrnst.1· co11d11,·i011s r eganl i ng· ihe f u rt li<•r prnbif'111 s \\ h ich 
l'Ollf rnn t 11s i n the n eoplasti.!'. It seern s l ikely, ltO\\e,·er, thai t·he 
prohlPllh of bolh tbe normal ;i ncl the n f'o plastic , onlli11Pcl aboYe, are 
dosel.\· l inkecl ; :1nrl llini the his!olog' i.st "·110 is i nt e1rstPrl in the 
11at u re of t l1e O\:tri:1 11 stnrnu1 cou l <l profilalil .\· extr 11 d l1is olisr~1T:dions 
to t h e neoplasii<', \\h e re Ii(' "·ill eu('011nte1 n ot dissimilar <liffienltiP.-; i11 
:rn e.,aggPratecl form. 

-L \ Vliichn·er atti.trnle ,,-c a<lopt 1Pg:ncli11g tl1e .-;irnple or rnixe<l 
n atnrP of t h e rnyo-q1 ithPlial n eop la s llJs of the f01d, <liffiruliies :ire 
P11co1111t en• d i11 ('<llTYing· tln0l1gh om· cb.-;sific:1tio11 ('Oll-;isten!l\'. 
Thus, if \\e 11 P<·i11e io na11 1e those iu m ourn in \\·bieh the epi.tlielim11 is 
clisper-;ec1 i11 a\'<' !'.\. brge :111101111t of -;mooth muscle (11· liic·h ba s jn ,; t as 
11eopb-;tic :II\ ap11ra1·:111c·e :is tliP .'iclll1t' tiss1 1e in the pure leiorn.\oma ,; of 
i he liircl) \\8 arP nt once 1·onfnrnted \\ith lhP cli lenrnrn of :1 graderl 
,;eries of t 11mmirs in \Yhi('h i he s m ooth nrns1·ular moiet.\- g.racluall:-· 
rlim i ni .-;hP~, until fi1iaHv it licr·o11 1r•s 1111rerng 11isahle PXC'f']lt bY lhe 
1·rnplou1JC, 1tl of spe!'i :1l filirillar .'l:1 i 11 -; : :111d in \\ hif'h its presp11 ce 
\1·ould 11ndoul11P1lly li e O\rri ookell on onlin:iry hi st olog·ic·al p:-;arni11:i
lion h,· lli<' u11 s11spi!' ious . ,-\11d I li:1n'. ind<'t'<l. little doulil t li: it in 
111an.\· of tlw i· e porterl ('asr'.' of n~1nodurtiH' ii:1d "ad e 11oca1'C' i11 o m:1 ., 
of tlw hinl , thi s muscul:i1· mo iP I.\· li:-1 s 1H· e11 preseni hut has not lil' PTl 
noticPd h\· the olhPn1•1,;. [ f. 0 11 ilH' oilie;· ]1;111<1, \\·e lmlrlh· <·:1ll sm·h 
t mno 1n·s .r11rc1:110111n /eio111.110111ri!o s 11111 , \\·e haY e to f:1!'1' ;Ill erpw lly 
-;e1·i. 011s 1l ifli«ult.\· pn·,entt>il h,\" the grn1l:iti o n ( F ig . -I-+) (o h1111ou1 »' in 
\\·hic ·h, 11m\·, ihe Ppith elia l rnoi et\ beC'ome.-; i1101·r· :rnd mon· i11C'n1 1-
spicio 11s, ,-;o thnt, for example in (i 111pL111ta t io11 ) .-;eco)l( laries, it may 
:1duall:-- not he possihle i1J clernon sh:1te it:; pre.-;en!'e (Fig. J.-J ): Ho,1· 
1·an we call .-rnC'h a t11 111 ou r '' c11rrinrn11n " '1 ]fern·, incleerl , c:ill such a 
secornLuY anything but " lei omYoma ''. the purely hi,;!ologi(·al 
clefinihon of 'd1ic·h it cornpleteh fuliills '.-' 

5. }I o.-;t importan t i n thi .-; con si cler:ition is t h e ohsrrYaiir1l! (h:1t 
the mechanism of lranscoelorn ic metastasis of tmnonrn of the nYian 
genitalia, '"hether !he pure car\'111ornas or the l e i0111yomatous 
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carcinomas are concerned, is constant; i.e. in both cases it appears 
that the seecls responsible for the appearance of secondaries are 
epithelial cells alone. rl'his means, in respect of the " mixed " 
Yariety of tumours, that the proliferation of smooth muscle is a 
secondary effect set up by the presence of the epithelial cells wherever 
they happen to fall on a spot where pre-existing smooth muscle is 
available. It is most fortunate that we have been able to shmv that 
this is the case, and our evidence, which ·we think may claim to be 
regardetl :::~s sabsfactory, has a three-fold tn~is:-

(i) (1emonstration that in the earliest metastases smooth 
muscle proliferation has not yet started; 

(ii) demonstration of continuity behveen the proliferating 
stromal (myomatous) moiety and pre-existing muscle; 

(iii) observation that in sites \Yhere smooth muscle is absent 
or not readily available the myomatous moiety fails to 
appear; the secondaries, e.g. in the liver and in the 
mesentery, growing as pure carcinoma with ordinar)7 

fibrous stroma. 

It is this demonstration of the essentially secondary nature of the 
mu~cular moiety which prompts us to declare in favour of regardmg 
the tumours in question as related to simple neuplasm~ rather than 
to mixed neoplasms and to employ for them the term ca?'cinoma 
leionzyosU7n or C . leioJn,yo matosum. In arriving at this conclusion 
we have abo been influenced by the fact that ovarian epithelium 
normally requires a peculiar stroma for its support, which has much 
of the my·oi(l in its nature, and it is possible that the appearance 
of a muscular moiety for the support of neoplastic epithelium of 
genital derivation is naturally related to this phenomenon. 'l'he 
difficulty still remains of dealing nomenclaturally with lesions rn 
,,~hich the musele element greatly preponderates over the epithelial 
(Fig. 44) anrl ·with secondaries in which the epithelial moiety may 
actually be undemonstnt ble, apparently m-ving to regression (Fig. 
45). The first difficulty need not be considered serious, and the term 
ca?'cino ma 7 eiomyonwtosun1 is applicable to such lesions, on exactly 
the same basis whereon a carcinorna in which excessive development 
of the stroma renders the tumour alveoli jnconspicuous is termed a 
scirrhous carcinoma (carcinoma fibrosvm). In the second case, if 
epithelium is adual1y abse11t, the diffic1.dty is perhaps a more serious, 
although probably a more academic one. Yet a scirrhous tumour in 
\Yhi eh the stroma had " strangulated " the tumour c:ells vvould still 
be called a carcinoma and only mistakenly (I presume) a fibrom~t. 
It may, however, be urged that a tumour arising from and consisting 
of plain muscle must be called a leiomyoma, even though its develop
ment was due to proliferation of muscle cells to provide a stroma for 
neoplastic epithelium which has been rlerivec1 from an existing 
primar~~ tumour. Be that as it may, the term leiomyoma for such a 
seco1Htnr~~ woul(t be utterly misleading anrl only the term " secondary 
carr/no ma Zeiomymnatostt'Jn (with complete regression of the 
evithelial moiety) " could giYe an accurate representation of the 
pathology and pathogenesis of the les1on. And it may be noted in 
condusion, as will he seen from the protocols, that this process of 
" strangulation " of the ca,rcinomatous elements appears often to be 
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most effedi n -' l y ad1iP 1e(l li.1· t h e -; rn oo t h 1m1,;clP, " ·h ich i . ..; prnba li l y to 
h e 1eganl ed a s haYi 11 g· <Ill PLlll<l l , if n ot in(l PP(l a consi(l era bl.1· greater 
hi cil ity in t hi s ll i rel' t io n tliau lw . ..; co n iwd iYe tiss ue . 

A ..; f~ c01Hl prolilP111 , 11h id1 is p1·en n w re in lP l'e ..; ti n g t ha11 that juq 
d iscusw d , has a 1i s P1 1 in t h e st rnl y o f the rna terial i11 t l1e Oncl erstepoorl 
l·oll ediou . It i111 oh es t h P 1·e xe d C[ll Pst i o ns of : (o ) \Yhat C'oustitutes 
(' ontiuu it~- as opposPd to a m ere i n1-.1.si YP a pp r o x.i111ai io u (co ntiguit.1·) 
of 11 Po p la -- ti(' and 11o n11 :il tissue" (11 1 \Yha i d erlu('tio u ..; n•ga l'di11 g 
hi s tog-en e..; i,..; m a y lJP in f e l'l'P<l fr om 1.iw r· a ct o l r·onii nuity of a 
1reo11la st ic 1Yii h ;1 "1101"1u:1l , . ti..;·rn e? and (") t h P possi l>ili t.1· of 
g rO\dh of cancer "hy cu111·e rsio 11 " . L rnay 11011· tl eo;"ri l1<' :1 l'a se 
11·hi('h diredl.v illus t rnh·s t hese f u 1Hla mP 1do l prnlilern..; a nd 11·liid1 at 
t h e '<lli le ti nw sP ITPs t o rna h -• lJ :; fami l i:11· 11·i th tho .->P g-e n i tol ti·a d 
("; ll"l" i1 10 111a . ..; of the hiJ"( I 11·hil'l1 ;1J'P r·h:1rnc·tP risPrl Ir\· th P le iornyorn:ttous 
11 :1tu 1·p " f t he ir s t rnrn n : - · · 

(F o11-I , 1')01 8 .) 

'L' h <' su hj e d 11as a \ \ ' h it e l ,eµ b orn h e n ng-e(l 2 yenl's and 8 mouths 
11·h ie h h :HI lieen 11 rn1 Pr ohse n ·at ion LY m1· ("()l1Pag 11 P .\Ir. D. Colee;(") 
lor a JI PI"i<Hl of S rno n t h s . The h i'.~tor _~; is t h at in ~-i. u g-u s t, l9T1 , 
a brl o 111 i 11 al m al ig-11a n c y 11·Hs s 11 sp edPrl on :1 r r·o1111 ( of nscites . J 1t 

S ep tem ber , a t e:s: pl ora t or.1· ln p orotom _1·, numPrnu s i m phrntation 
t um ours 11·e r P olisPn·e d on th e in t esti na l serosa. T h P iwr iton Pal 
r-:1vit,v haYi 11 g bee n e 1-.u· uatP11 of th P a sc i l u · fluid a 11 rl t h e l1 inl lia1·i11g
rec0 Yer ed u n eYen tfnll .\· fro 111 t h e opPl'ation, it 11·a..; ,.; ub rn itti'cl to an 
ex1w l' irn ent:il t reatrn e n t f o1· ("an ce r 1Y h ic h JlPP rl n ot coucP l'll u s herP . 
Snl;,; pq n entl .\· t h ere 11·a s l' ec n rre 11 c·c-~ o f t h P asf'i t Ps, a 1u l on t 1Yo furth e r 
occasion s t h e a lidom P11 11Hs ch aine11 of ..;orn e ;) (IQ c·c" of flu id. The 
la s t h tpping- 11ns p Pdon11Pd rm 4tl1 Km·em ber, l !JTL .\. hPnYarcls t h e 
bird i·ern ai n e (l i n appan•nily 1, ood h ealtl i until alio11t 1\p1 il, 19;'!4, 
11 h en th e a h c1o m e 11 :1g ai 11 l w rnrn e enln rg-e<l. 0 11 !tit } [a .\· , 1!!04, t h e 
bird 11·a s sePll by rn e :1nrl 11·a s of lin· l .\· lia l; i tu s . :ilthou1.d 1 t h e (' 0111liti on 
11·a s poor a]j(l t h e .. kPe l .. p ro 11 1i11r-•n t. Th e abclmnPn 11·as m {)(leratel.1· 
e n larg-ed a n cl fiu C' t n o tin g- . 011 expl oraiory l a p aro!omy (again p er 
fonned b.\· }fr . ('oles), se vP ra l lurn clrerl ('l' . of cl c-;n .1 PllmYish Huic1 
11·pr e c1 rn i1w d. 011 a tt Prnp ti 11 g- to h1i11 g- i h e hmn·ls int o YiP1Y thrnug- h 
t h e in c is ion, 1 h is 11·ns fn 1rnd to l ie irnpossi lil e, th r•i l' coils lJP i 11 g finlll_1· 
:1dhe l' en t 0 11 e l o n 11 o t h Pr an rl r es isl in g- all r e:1so nal 1l e e lro r t s at 
SP )Ja l'atio11 h 1· lradi clll. T !JP 0 11 h · t·hi 11 g· il1nt !' Oll l <l lip 11·ithdrn11·n l"rom 
1·h e a hcl o m e 11 lws i1k s l h e fl u id 11:1 ..; a la r g-P yolk r·nrn·re 111 e1 d h · ing· fr pp 
i 11 t h e JWl' ito n ea l !'aYi t.1-. Th P b ird " ·a s ih en• upon 1l e . .; t rn.1P< i a11d thP 
n-•l e Ya n t 1 i . ..; (' e l' a l1 :111 1l Pcl to Ill<' lo!' <1u toJ1 .' .1· l'X;1 111i11:dirn1 : -

~Int·io> <· o p i r ·nll,v , tl1P i n tes t inP..; a l' P doSl'l.\· m attecl togeth er by :1 
c·o 11 s p iCUOllS 1]i ff u sp t hir ·ke u i 11 g of ( )i p JllPSP!d·Pl':V, \\ hid1 in SOl ll e jJJa(' e,.; 
JP :t c h es a t h ickness of 4 nun . J.; _, p Pc iall,\· t l1P l"aeca an d ! h at portion 
of tlw ileum l .1·i n g lwh1ee 11 tlie 111 "''P nffPctPcl , nnrl a r P Pn case cl in a 
rrnnm on rna ss of th ick P11 e ll Yi sce1·al SPr os:1, op p enri11 g· P:s:te n rnll,v as a 
,;i ngl e solicl .s ;111 sa g P- '< h a p ec1 strud 11re in 11" h ich tllP t lnPP lumin:1 are 
c1def'! e t1 onh· on n oss sedio11 ( l''ig- . -1-0 ) . Tl1 is t h ir·h n i n g- i . ..; of the 
irnhne of a pi n ki sh-11hi tP, fil'lll , elast i(' tiss ue in 11·l1 ich sm all centres 

(" ) \V ho gen C' ro us \,,- ga ,·e m C' p c rn1issio11 a11cl a l l fac: il it. ies to 11ndertake an 
i11'"est iga t ion of t he p at hologY . 
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FIG. 40.-Massive and diffuse thickening of the walls of the small intestine and caeca from a 
transcoelomic implantation of carcinoma leiomyomatosum (primary in the oviduct) 
of a hen. (15018; 5.5 X.) 
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of a \Yhiter colour can be seen . The sur face h ere bears a nmnbe1· of 
prominent :fibrous tags fanning a frillgP on thP sernsa; and in many 
parts the serosa, instead of beiug glistening, lrn s a clull, opaque, 
y ellm1·ish appearance , somewhat resembliug a mucous m embrane. 
'l'he rest of the b(mel sho\YS multiple, scattered, 1rhiti sh foci situate<l 
subserously , causing ele,-a.tions of the serosa and appearing t o 
infiltrate to a Ya ri ablP ex tent th e "all of the organ , although never 
(to the nakecl ey e) so far as the mucosa. These are somewhat ill
d e:fined an<l are often m erge<l into rnore diffuse thickenings of t h e 
serosa ; on c;edion they also a re seen to contain sm all and sharply 
delimite<l 1Yhite sp ecks . The ovary , esp ecially to the one side, shows 
a partial replacement of its su bsta nee by firmer , " .hi ti sh , n eoplastic 
tissue which binds the ova togeth er into a ma ss of firm consistence . 
T he larges t tumour orcurs in the wall of the oYicluct, fo rming a m asA 
the size of a ,,-alnut (ca . 2· 5 cm. in cl iameter) ; anc~ in this r egion the 
ligament of the oYicln ct also is diffusely thickened , as well as bearing 
multiple discrete noclules \Yh ich ext end in to ihe oYary t o form t he 
alterations there described . The liYer is of a li ghte1· yellmY colom 
than normal ancl is friable; innumer able piu-110.int to pin-head sized 
yellowish-1Ybite foci are present ; t h ey are n oi. confined to the 
capsular r egion, " ·h ere t h e.\· fmm :-i rn all , fla t t en ed, cir cular ele1·alion s 
of the sero :;a and extend a short cli;;;tan cP in to t hP underly ing 
parenchym a, but abo occur throug hout th e sulJsta n ce of t h e organ , 
where they are, hmYeY er, le sr; prorni11 ent bevau:;e t h e)' <lifter so 
slightly in ('Olour from the 1est of the li YE'r ti ssue . 1\rn of t he liYer 
foci are of larger si:t. P, on e be ing oYal and m easurin g 3 by 2 mm. 
the other spherical , 4 mm. in cl i.ameter , situ ate cl superficially, but 
extending into the deeper l i Yer ti ;;su e and " ·ell cin;um sci:ibefl, 
although unencapsulatecl. 'l'h e r emainin g organs sho"· no significant 
change. 

J{i cro:scopical/y. - The oYiduct is sectioned at the caudal p ortiou 
of the funnel region ( lrans i tion to albumen-secreting por tion) \\·h ere 
t ubular glands lie not closely packPcl in the hmica 77 ropria. In these 
g lands mitotic cells are fr equent (i.e . about 1 p er fi eld giYing a v iew 
of smne 8 hansections of the acin i) . The n eopla stic ti ssue (Fig . 41 ) 
is seen to gTmY cli ff usely in t he 1rnll of th e oYiclud, infilhati ng as far 
iml"ards as the i11ne1· connec ti1·e-ti ss ue la.'·er , aml in most parts it 
<.loes not invade ihe mucosa. It consists of a prominent " stroma " 
which is compo;;ecl prPclominantl.'· of smooth imi.-;de C' ells arranged in 
broad strands and continuou s \\·ith both laYPrs 0£ tlw mn ;;cul:u roat 
of the cluct . In many placPs the stroma coi{si.st s solely of such muscle 
ti ::;su e, " ·hile in other parts there i;; a Yariahle a<lrni:dure of rnllagenous 
c·nnnectiYe tissue. 'l'his inegular , auastonwsi11g s)'~t em of muscular 
bundles, which in ma 11." p a its ad u all,,· <l omi na tes tli e ".hole pict. u re , 
encloses epithf' lial C'ell-isfoml s whiL·h arP ex t.rernely Yariable in size 
and which are flis idecl i11 to un its (appearing as bra nching tub ules) 
by a sy stem o{ fin e i.o coarse seconcla1·y t rabeculae composed usually 
of oonnecti Ye ti ssu e h ut ill 11ar ts consisting of finer lnrn clles of smoot h 
muscle :fib1·es. The tuhulPs haYP nari·ow lumina , often almost 
obliterated by the lining cells ; the latter are of glamlular epithE>lial 
type, having basal (proximal), oYoid nnclei all<l a large amount of 
cytopla sm packed with br ightly i:efractile acidophilic grnnules 
(shO\Yll up still better b· foe Yan Gieson stain , with which they 
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Frn. 41.-Carcinoma lciomyomatosum of the oviduct of a hen (tmmc subject as fig. 40) : 
The epithelial moiety is seen to become associated with a progressive increase 
of the muscular stroma as it grows outward from the mucosa through tho n1 uscularis 
of the duct. (1 5018; 140 X .) 
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assume a bright yellow colour). 'l'he lumina contaiu a si rn ilndy 
stainiug l1.rnline secretion whi ch may compress the li11i11 g celL:; from 
a eolumnar to a cuboidal or even flatt ened form. The granules can he 
seen in t he process of (lischarge to j oin the free sec1·etion. In p::uts , 
lumina an(1 secretor,v grauules fail, or are less in e1·iden('e , and more 
soli d strand s of epithelium are formed. :Mito~es are (as compared 
with the non-neoplastic glands of the mucosa) mme frequent, l to 2 
per field, and in parts as ma 11y as G to 1 "·ere counted. Th ere i,; but 
moclerate variation in nurle<il' size. Th ere are usually b 1·0 (but often 
three or only one) nucleoli " ·hich , rc>lati1·ely to the nuclei (themsehes 
t" ·o to three times the size o{ the nuclei of th e normal gland:i of the 
propria) are not eulargecl. ~fan:v nuclei show h~·perduomatosis. In 
transverse sections of the m·idud, th e neoplasm ha s a cre ;;ceutic out
line, growing intramurally; het\\·eeu th e horn s of the rresceut about 
mm-fourth of the circumference of the cluct remains uu i 1n·adP(l. The 
secretory granu lation i.s in all rnspecb i(lentical "·ith that of the n on
u eoplastic p;lancls of the propria mur'osae. 'l'he muscubr ;;troma cau 
be distinp;nish ecl cytolo.l)ically from the normal muscle by a ,; lip;htl.' · 
greater nudear size, absence of sli ght irregularities (wriukling) of 
the nuclear 111 embrane (giving a plumper a p1warance to the nudei) 
and still mme by the g1·eater }Jrorninence of the nucleoli. Sectio11s 
from other parts of the <fficluct :;ho"· small t um our nodul e:; lo c;alise rl 
t o the subsProsa ancl in "·hi.ch the epithelium sho\YS greatp1· anapla sia . 
Some of thPse tumours pa ss bebrnen the walL of the ho1YPl an(l the 
oY id uct, h imling the two tu hes closely toge th ei·. 

Sections of the o,·ary Hho,,· thP presen('e o{ a cliftu se neoplastic 
growth, bran('hing from lobulP to lobule of the organ to fOl'm 
irn<luncul atec1, rouncl c> cl rnas:;e:; u sually limited b.\· the :;ern;;a hut 11ot 
othenYise enrapsulate<l, gnmiug round tlw Gra.afian follicles \\·ithout 
inYacling them, hut breaking through the lymplwt.ic endothelium 
(as papillary protru:;ion t>) ,;o tlrnt frpe neophsti c cPlls are to lJ P fouurl 
in the lumina of the lymph -Yessels. Further, the lymplrnhc 
e11(lotheliuu1 it~elf is often seen to proliferate as elo up:aterl papillar.Y 
projeetions into the lumiua (colbte l'al hnw qila sia) . ln mm seciio11, 
p e1tl-)tration of the seros:i \\':Iii ohspn·e(l. 'l'hP strorna is srnallel' i 11 

amount tha n in t be oYidncal tmuom·, but is hern again a mixture of 
smooth-mu sc·le-like Plement s and conn eeti,-e tissue, alHl is couti nuon s 
\Yi t h the oyai·ian ,;trnma. Tu pLic·es, indeecl , it appem·s 1 hat a 
specialiserl ,.;tl'oma is LH·king, the e pit helial celb growing· in !ht> 
11ormal (?) ovai:i:1u stroma 11·itl1ont othPr ~upport. Aw1plastic 
ch anges in the ueoplasti c epithelimn nre h e1·e more m;nked than in 
the case of the tumour of the oYiduct. The ep ith elium ho\\e\·p1· is 
sti ll arrange(1 in lnlmles and has secretm·y hrndioH; b u( polarity of 
the cells is less ~Yell preserYP(l, t!wre being· islands of cPlL l_\'i.ug Ill 

Yal.'i ous cl i rections, som etirnes ana ngecl c·o11(·e11 tri call>·. ThPrP is 
greater nniation in nuclear size, some m1clei being b\-i{'e t.he a1·eraµ:e 
size, and hyp erchronrntosis i~ prnnonnct'il. I 11 man_\' plact's tlw1e is 
not onl_\' ahsence of a haselll('nt uwm ln'ane , hut the "·hole bounc1ar.v 
bet 11·een e] Ji the lia 1 alYeol u.-; a ncl ce 11 ular sfrourn is PXCPed ingl» Yague, 
especially sin<'e elougatecl epi thelials occu r " ·ith spirnlle- or cig:ar
shapecl nudei 'ld1i.ch can only lw distinguishecl from the ('ontiguous 
muscle cells of the s troma LY the detailed structure of thP nuclei 
(chromatin pattern, nucleoli ).· The n : N ratio of most o{ the cells 
appears definitely increasecl , e.g. 1 : 16, and rnd-shaped nucleoli inay 
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Era . 42.- Transcoclomi c implantation of th e can·ino 11rn '"""·n i11 Hg . + l AIJo ,·c i., 
seen t he gro "·th i11 tb o mesocl uodenu m as ca rci noma iciolll yomatosurn; in t be 
centre, the neoplast ic tiss ue is seen t o ill\·adc the pancreas as pure carci11 oma. 
(15018; 60 x .) 
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1Je see n. SornP of the !·olurnmu !" ell .-; an' e"Leecli 11gly tall anrl their 
nuclei cenh·all\· situa ted. ~rlro :se;--; art> iu g ene1 ·(d 11101·e fre<lueul ihaIL 
rn the oYiduca·l hrn1otu. 

Sections of the inte~tine , transecting the cluodennl loop anrl 
pancreas, !1isdo.-;e cxteno:;iYe thickening o{ the 1nlls of ihe bo,yel 
by more d iffuse or more no!1ulm snhsero us gro,dhs "·hid1 cl o not 

Fm. 43.- lJeta il of tlic pancreatic inrnsion sho\\"11 in fig. 42: E stablishm ent of in t imate 
con t inuity between t he n eoplast ic and the pancr<'ittic >teini, with appeamnces 
of trn nsitions b<'twecn the two tissues. ( I .">0 18 : .500 X .) 

invade the mu~rubris . :Jiost of t h e-;e nocluLn gTo\\th s are to sume 
extent encapsulate<l in the fihrotic su bserosa, which is thicken eel t o 
many t imes its normal clirnensions . \Yith in these connectiYe-ti ssu e 
capsule,; is a strom:t prnr1omina11tly or entirely of smooth muscle , 
enclosing aggregations of neop lastic epithelia l tubules, 1Yhose 
columnar cells a r e similar to those of the oYi.clnct t umour except 

103 



<J AllCINO~H. 

that the zymogenie granulatiom are not seen (although a similar 
sec:ret ion m ay be present in t h e lumin a) an d t h at t hei e i.s greater 
ana plasia , a s sho"·n h ere again by a less eomplete inesen ·ation of. 
polarity, i rregularity in nuclea1· size, and iu cr ease <l n : ;\ ratio. In 
larger <"ollect ions of n eoplastic tuhules, t h e iu cl iYidual tubules are 
sepa rate(] by the ir connecti.- e-tissne stroma , but tubules ly ing sing l:"
are directly bord ered by the mu scula r strorna. T h i. s isolation of 
elonga ted , ra mify ing stran<b of ep ithelium , often " ·i th no haee ·of 
lumiua , in a large mass of rnu scnhn tissu e is indeecl a promineni 
feature . The picture rn ay be ap tly compared with t hat of a scirrhous 
<" aneer , ex cept tha t h er e the st r mna i,., uot of connectiYe tissue ; a~ 
in a sci rrhous, th e epi I b el i um is in m an y p ~n-t s cl t> genera te arnl 
atypical , haYiug t h e ap pearauce of hein g "SCJll f' Pzed out of e:s:i s
teuee " by the .-igorous sl rom al r e<1ction (cf. Fig . 44- fro m auothe1· 
case) . 

'l'his n eoplastic tiss ue of th e bowel serosa continues into the 
m esoduo<l enum as a prominent muscnlm· t h ickening across wh ich the 
n eo1Jlnstic epithelium c;traggles (F ig. 42 , above) unt il, meeting 
rhe margin of the pan creas, i t su ddenly ass um es a most Yigorous 
gro1dh (Fig. 42, centre) . The excessin m nscular ~t roma giYes plact> 
to a small amount of connectiYe-tissue stroma \Y hi ('h supports ma sses 
of tubules arH1 solid sh eet s of epitheliu m gn)\\·ing imrnrrls an d re
placing the subca psular portion of t he panrreati.c pm·t> nf" hym a in th e 
form of s1nall tongues \Yhi ch en('roach into t he organ to a depth of 
rn. 1 mm. at severa l point s mul from a ll ~ ides . H ere a pecu liar 
phenomenon is obser vable which ' '"a s consiclererl of su r h import;tncP 
that rnuch <:are and time \vas expende<l iu a strnly ·of t h e sed ions.-
In many pla ces t he inn 1ding neoplasti <" tubules become continuous 
with i.he pan creatic aheoli: procee<ling· outwards from t he pancreas , 
iu one ancl the sam e aheolu s the cells grade over from the normal 
(pancreati c) to t he neoplastic type : or they may ch ange su <l<lenly . 
the neighbour of a normal pan creatic (' ell heing a cell whose nucleu ,.; 
is t\\ice the sir.e and ''"hich ha s n o deeply stai 11 ing b asal portion an d 
110 prominent per ipheral area of acidophil i(' z~·mogen grn nules. 
\\'here th e change is g radna l , t h e appenr ance seen is as if the pm1-
n eati c cells thenrneh es gTa du all:,· acqu ire more hyperch rom.a tic and 
larger nuclei , at first still r etainin g th eir (·b arncter isti c cytopla smic 
<lifferentiation. Thi s intim ate cont inuity of the u eop l::t sti c with tlw 
p ancreati c rwini is sho"n in F ig' . 42 a nd (t>spef·ia lly) Fig. 43 . 

Sectons from other par t s of t h e b0\1·el sho "· smaller nodula r 
ma sses of tnmour tissue in t h e subserosa . 'l'he liver , mi croscopically . 
shows pronounced <li:ffu se fatty ch ang es throughou t t h e substance 
and, in addition , cir cumsc:ribed fo<'i. of i ntense fatty rhauge,; . Thne 
are also t he l arger fo ci obsen-e d m acr oscopi cally and whi('h are con
fined t o t he surface: these are neopla ;:;tic in nature aml consist of 
th t> epithelia l elements support ed only by a fin e connechYe-tissu e 
stroma. There is n o encapsulation, but inYas io n is l imitefl and t lw 
nodules are fairl .'· well circnrnsnilwd . 'rh e epit h eli al strn1Hls u su all.'· 
possess lumina which a re often distended by rt>tain t>d st>cretion to 
form small cyst s ; tlw lini ng- m ay be seYeral <"ells in thi ckness; in 
other parts the epithelial cells grnw in diffu se ma sses ''"ithout lumen
formation or a pparent. polarity. 
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D iscussion .- The fo llo\\·i n g eYil1ence fo Yo1ns t he conclusion that 
in this case the lar"'est .of the oYiducal t umours is the prim ary: it 
is the largest ill si ;r,:; the ep ith elial moiety of this m nsculo-epi thelia l 
neop lasm is d osely similar in cytology am1 (tubula1) arrangement 
(esp ecially the zymoge11ic granulation and t he staining reaction of 
its secretion) to i.he g lands of i.he p1 opria mueosae of the hurnel; 
continuity of the neoplastic tubules \Yith the 1101nrnl glarnb is demon 
;;tnwle; a n d rn i.his i.LuuoLtr the an ap lasia oJ: the epit.helium is more 
limited than in any of t he other s. (lt must be remembered, ho1rnYer, 
that on account of t he rapid grO\dh of secondary implautatiorrn, it 
may be not at all easy to decide \Yhieh of multiple tumours iu the 
abdomen of a fo1d is primary and which are secondary, arn l in 
reaching a deeis ion in difficult cases a cr itica l ern luatiou o1 i.he 
evidence obtainecl on microscopic examination, for example on the 
lines sugg·este<l aLoYe, is often essential ) . 

.!horn this oviducal tumour spi ead has occurred as fo llmYS : 
(a) to the intestinal and ovidur:al subserosa by transeoelomic irn 
plantatiou, (b) to the oYary Ly rlirect extellsion from i rn p l antatio ns 
in the immedi a te neigb.bourhoocl of that organ (i.e . on the \n1ll of 
t h e initial port ion of the oviduct), (c) into th e oYiclucal ligament rn 
t h e vicinity of ib e p1i111ary tumour by direct extension, nnd (d) to 
th e surface of the liYer by t ra nscoelomic implantation. In decidmg 

· t he m echani,.;m of sprea d to the liYer the following had to be taken 
into account: haematogenous meta;; tasis \nts a possibility because , 
a lthoug h a p enetrat ion of Yeins h a d no t been demo11 straterl i n 
t he tumours, t he capacity for penetrative intraYascular growth wa s 
proYecl by the i1wasio11 of 01·ari an lymphatics. Further, on macro
scopic exa mination, multipl e foci had been seen t hrougl1out the liver 
tiss ue in addition to the two (larger ) ones confined to the su rface 
ancl these had b een presum ed to b e metastases of the n eoplasm. 
Lastly , the liver surfa ce is in our experien ce not very commonly 
the seat of transcoelo1uic implantation . Ho\Yever on micrnscopic 
ex a mination it is seen that the h epatic seconrlaries :ne confinecl to the 
surface, the fo ci in t h e depths of the organ being all of t h e nature 
of circumscribed fatty infiltrations [cf. the " fatty infarct s " su ch 
as have been described by Cesaris D en i l (1932) and )Iarras (1 !)3!3) 
in the human liver. Such lesious 11·ere, ho\\· eyer, not associate<[ , as 
111 this case, ''"it h diffuse fa 1.ty ch anges and n re con siclere c1 t o a ri se 
as localised degene1·n tiYe (' h anges , fo llo,Ying c1ege11erai.ion of n small 
hr an ch of t he h ep a tic artery. I find no preYi ou s record of t heir 
occunence in domestic animals]. 

'rhe u eoplasm is to be t en 11 ed a em·cinoma leiomyomatosic11t 
(" leiomyoac1enoca1·cinoma ") and i ts dual histologica l nature is 
retained in all the se0ondnry implantations except ihose in the liver
and \\·h er e the bmYel implantation s grow out to a llistance from t lt e 
intestinal \Yall in the mesocluor1enmn anrl im ·ade the pancreas. It 
is consitlered that the m oiety whirh undergoes implantation is the 
epithelial one: whereYe1· such neoplastic epithelium is seede<1 it calls 
forth locally a prolifernt ion of the pre-e:s:i sting plain muscular tissue 
to provide a stroma: wher e no such pre-existing muscle i s aYailahle, 
as in the liYer, a connecti n,-ti ssue strom a is substituted. Un til this 
case \Ya s studied it rlid not appear b eyond doubt that th e retention 
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of a mixed cliaract er in t he secomlaries of avian myoepi thelia l neo
p lasms m ig h t n ot Le due to a simultaneous irnplantation of Loth 
epit helial and musculu r elements, al! l10ugh, luffi11g regard to the 
" benign " chara(; ter (not " leiomyosarcomato11s " ) of the muscle 
proli feration , t h is theory 'ms a zHiori unlikely. 

T h is (;ase is further of importance in sho\\·ing that ovarian 
tumours may be seconda1·y to tumours of tb e oYicluct. It h as already 
been indicated that it is not ahni ys easy to decide on the primary or 
secondary nature of a given tumour nodule in the abdomen of t he 
fowl, and only too many erroneous assessments in this regard are to 
Le found in t he literature. Now that it is becoming more widely 
realised hmY freque n tly peritoneal carcinosis i ~ secondary to OYarian 
tu mour:;, on e obser Yes a ten dency to an oYerco nfident assumption of 
the primary nature of any n eoplastic lesion of the oYary that may 
be discornrecl in such cases. 'l'he l esson to be learned is t ha t ovarian 
and b1mel-serosal le,;ions may both be seconda-ry to a primary in 
t he oviduct. Such a primary is only too likely to be oYerlooked, 
(a ) beca use t he finding of an ovarian le~i on (hastily considered the 
primary) satisfi es the investigator arnl the rest of the org<ms may 
therefore be not subjed ed t o such a close seruti 11 y ai. autopsy as 
would he t he case i f t he primary ""'ts still to be denrnn sb«1i.e(l; (7J) on 
aeoount of the infram11 ral type of gnlldh , the tu mour in th e oviduct 
may procl uee an in("onspicuon s e;.; tern al enla rgenwnt of the organ, 
although its adual bulk may l:e large; and (c) because t he o\·iduc1 , 
being a long and mur-11 conYolu ted ol'gan is often not suhj ecie(l to 
so thorough nu cl c:losP a ser ul i ny as i l clese1Tes . I fiml no men tiou 
in the liternt ure th at ovar ian tumour;; m uv be 8ecornb1·y an<l haYe 
t herefore thought fit to dra 11· especi;il at ten ti on to thls question. 
:Further, all who are familiar 11ith nni!ine avian autopsy " ·ork kno\1 
how often i t occ1u:i that a primary j,.; adually not fo und (in the t ime 
;ivailable to t he busy "·orker) to acco unt for a secouchuy pel"itoueal 
carcinosis in the fmd. It appeal's most likely that in th ese cases, 
if a really competent e.xamination of the oYary sho,1 s this o rgan to 
be negative, failure lo llemonsh;1te n prinrn r5· cl epeu(ls on insuffi
ciently dose scrutin.1· of t he (eigh teen i nth long!) 0Yirh1d. 

'fhe la st obserrn t ion regarding the pa tho logy of (I.tis j n:;truc:i i Y~· 
case co11cer11H the i11Yasio11 of the pancreas ho rn tlw 111 e~ocl uocl Pnal 
neoplastic t issue. In this connection \l"e Yenture to point out the 
probability that mau .1· pn tlrnlog-is ts, con fr on tell " -i. t It (h e mi nos co pie 
appearance of a li.rn i tecl field of thi~ pan Cl"ea tic i nYa~ion and not 
having folly studied the whole fopographical (1i ~t rilmtion of the 
lesions, 'rnu ld (most excu sably) 1liagn ose a prim:tr.1· 11eoplmnn arising 
from the pancreas. Hi~ widel.I" accepted as a.xiomatic that continuity 
i s reliable eYirlence of h istogen esis and in this case one coulcl not wisl1 
for a clearer pict m e of " -hat is usually regarded as h istological 
continuifr. Few pail10log·ists appear to haw Yentnred to criti.cise 
th e t ruth.of th e axiom. Hayth orn (1931), ho11·eyer , h as in his study 
of the histogenesis of th e ba sal-cell epitheliomas questioned the 
...-alidity of th e assumpti on that, because ~hese g·rnwths rn a:v make 
contact with th e ep ifl1el iu 111 of the oYerlymg· rete pegs, they have 
an ori o·in from t h e latter; hut wrnn he is at some pains to contencl 
t hat i~ this case not true continuity hnt a false continuity or rnerf' 
contiguity (approximation) is " ·hat i~ seen: nnrl he. like others, 
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appears to accept as final the histogenetic implications of a demon
stration of a "real " continuity. But long before this, Rous (18lla), 
m studying the fate of mixed grafts of adenocarcinoma and 
embryonic tis,,ue into 111ice, had observed in some cases an " intimate 
relationship ... in the direct union of tumour epithelium with the 
stratified squamous epithelium of the embryo . . . The cell,.; \rnre 
not mer~ly juxtaposed, but were joined to one another ::mcl somewhat 
intermingled at the meeting point ... Such a result is not ahYays 
obtained; the normal and the neoplastic cells may be side by side, 
yet remain quite discrete ... But \Yhen union does occur, the cells 
are sometimes intermingled to such an extent that the one tissue may 
be sa'id to pass into tl1 e other ("), so for as this is possible of tissues 
quite unlike ". Further, Uous, on the basis of this observation, 
anticipated the very type of difficulty "·hich has been described (anl1 
which has been also discussed by Haythorn in connection with the 
skin-tumours) saying " ... if such a union can occur between 
normal and caucerons tissues of diffe1·ent type (i.e. squamous 
embryonic epithelium arn1 glandular neoplastic e1Jitheliurn) it would 
seem much more likely to take place between such as are similar, for 
example, bet"·een an epithelioma and the skin about it ". Yet, as 
he in di ca tes, " the prevailing op in ion among pathologists is still 
that continuity bebYeen normal and cancerous epithelium denotes , 
as a rule, and origin of the latter from the former, a histological 
gradation between them rendering this in inclivillual instances quite 
certain " . Now this trend of pathological opinion is just as much 
in vogue to-day as \\·hen Rous uttered this \Yarning. In rncent times 
'Velsh (1935) has gone to the other extreme in reviYing the theory 
of sprnacl of cancer by cmnersion of neighbouring cells, ''hi ch is 
based largely on the obse1Tation of a coutiumty bet\\·een cancerous 
and pre-existing epithelium (recognised of course as a continuity 
IYhich does not denote origin), and which is bound up with the 
phenomenon of collateral hyperplasia. It is apparent , then, that the 
phenomenon of sec:onclari lv-esta hlis he<l con tin ni tv is of the first im
portance in the study of tl~e pathology of cancer," iirrnlving as it cloes 
the questions of hoth the histogenesis and the grmdh of tumoul's. 

vVe haYe concluclecl from a sturly of this aml other cases that a~ 
complete a continnit.v as conlc1 be (1esired to be seen may he a mere 
secondary one; not rlenoting· histogenesis from, but merely the in
vasion of a pre-e:xisting h,;sue: If such 8ppearances are to be 
obserrncl in the gradation bet\Yeen hYo tissues of different type, how 
much more confusing nwy they not b e, as Rous anticipated, between 
normal and neoplastic colum1rnr (gl:rnrlular) epithelia of much the 
same type? 

As we interpret the histological appearances of this pancreatic 
inYasion, ihe following occurs: -The neoplastic tissue, penetrating 
through the capsule of the pnncrea s from the mesollumlenum , finds 
a pre-formed strorna, which (since that has ah1·ays been its function) 
is highly suited to the support of glandular epithelial cells. The 
tumour cells, therefore, replace the pre-existing pancreatic cells in 
their O\Yll acini in such a progressiYe wa>' that, for a time , one and 
the same acinus ma y be lined partly by neoplastic and partly b:v 

(") Italics mine. 
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normal cells . The p1·esen ce of the neoplastic cells in immedia le 
contiguity w ith th e n orm al ones induces, as is commonly the case, 
t he phenomenon of ' ' t.:oll a t eral hyperpla sia" in the latter. The 
J'e:rnlt of t hiR is tha t act ual morphological graclations between the 
uonnnl ancl the neopla stic cells come to exist aurl the appearn nee 
i:o oue of " hue " t;on tiuuity. One s lrnuld h e cautious iu assuming 
from this appea ra n ce that neopla stic cells an, rapri ble of infiuencing 
their n ounal n eig hbours in such a wa y that the latter· ad u:illy becornP 
ca n cerizecl : although h yp erplastit; and :1typical , their f:ile nrny yet 
"·ell b e thal of ult imat e replacement by anrl uol of t·o 11Yerniou to 
lh e Jl eopla stic t i ssu e . A 1: the same lime, one cau see from :1 study of 
su ch cases tha t tl10se \Y ho postulate :i conYPrnion of thP celb an· 
basing il1ei1· tli eory on an acnfo ohse1Yation \Yhich is hy i10 mea1J, 
lighily tc, Le di srni ssecl. 

T h e l eac hiu g of s uch observa tions is that co11ti11uit.v is llot i11 all 
ca ,-;es :1 trushnirthy n iterion of hislogenesis, he!'ause the contim1it7,1 
w hu -11 d c11(1/co h istogcncs is may !JC co111zJlelely 1·111il11ted by the co11.
t 1:gv it .'J of i 111·a.s1on p lus oollatenil h yp erplastic chang·es m the 
1rn11-can cerous ce lls. I n t h ese case:;, i1i-n 1sion hy i,; to he di:;tinguishc>cl 
h orn ongi n of CHJl(· e r011 s t i :;s11e llot on ('ytologi('n l grounds lmt 011 

to p ogr a ph i ca l eYi c1e11ce . 

l liaYe h ern co nteJJtecl m yself \Yi th a di sC'us.-;i ou of 1 he irnplicr1-
ti o11 s o± thi s fal se conti n nity i11 gene1·al. But it sl10ulcl be pointecl 
on t th:1 t t h ere a 1e seYera l special problern~ to H'hi c- h the principle~ 
enunciated shoul cl be appli ed . I Tefer to th e YPxed question of th!
h ist ogeu es is of the hn s:il-!' ell carcino ma s , lrn secl 011 ih eir cont in11 it_,
with the owrlyiug Pp ith Pl iurn . 1' h is h:i:;; hePn rli .st'nssecl by Hay
il10rn , who \Y as li o\\' PYer inclinecl to consicler that an a dmissi ci n of 
t h e Px is le11ce of con h nuity \YOulcl he fofol to hi s c-;ise. One wo11lcl 
lrnYe pi·eferred thn t lw h~ cl ac1mitte1l full.\- the appearnnce of C'Oll
tii rn ity hnt deni ecl ih implication. Arnl secondly I 1m1st refer lo the 
oln-iou:; clanger of cl iag 11 osi 11g prini<t1y cm·cinourn (J f ihe p:u1creas ill 
bi rch . in ihe abse ncp of i h e fullest m1tops_'I' exa mi11a tio n anrl !'Onsi
clc>rat ion of th e 11ia C' ro i; c·opi c ancl hist<Jlog·if'al iopogTaph~- .of ilw 
les icm s : "·ki t appe,irances might 1·psnlt in a llHll 'P <1cha11!' erl stag«• 
of pan «niai i !' in vasion llY contiguous secondai·y neoplasms are easy 
to vi stwli se 011 tli e 1 1n~is of this stml)« '['he siill "·icler implications 
of th e prinr·iple of th e conti1rnit,\' of inYarliug tissues \\iih nor11wl 
ti ss11es fall wi th011t ihe scope of this " ·mk . 

TJi11.r;11n sis .- Core in 01na (rulcnom.a.fosum et) leio111 yo11wtos111n of 
the ovi rluci , \1·ith h :rn scoelomic implantation s on thP oYidncal \rnll. 
tlw oYari an h urs:i (\\·h en ce d irect exten sion to t he onny), in testi11al 
\Y:1ll , liver , nnd m eseniery, including rnesoduocl enum (\\·hence there is 
clired inYa sion of t he) pancreas with establi sh ment of a continuity 
with th e a cin i of t hat g lancl which nrnst not he confusecl for evicl Pn<'P 
(J .f histogenesis) . 

A furth er case of corci11 o ma, leiomymatosirrn of the fmd iR l ess 
sahsfadory in th a t a complet e autopsy protocol f'annot he g·iven, but 
it ilh1 strates (bett er t h an does the precerling· case) our intrnclndol'.V 
di scussion of the natnre anrl nomenclature of these tummirs :-
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(Foic l, 9313. ) 

The specimen consists of certain of t he ab<lomi11al viscera of a 
hen. :Macroscopically, the oviduct e:s:tenwlly shmvs a dilatation of 
the isthmus, 4 · 5 cui. in length and irregularly oval in shape, 
apparently ca used by a mass of firm co u s is teuce, lying " . i thin the 
onduct. When the <luct is •Opened, thi ,; enlargement is fo und to be 
ca u:;ecl , not (as 11·as expected) by an egg concre1nen t 01· retained 
onun , but by a n eoplasm, of the size m entioned , " ·hi ch is broaflly 
atta ched to about half of the circumfere nce of the mucosa and on 
i;ectio n i:-; seen to e:s:tentl horn beneath the serosa into the lumen, 
being altogether some 2 cm. in thickness, ulcerating, and leaving 
uul:v a nanmv slit-like space bet1Yeen its free surface a 11cl the oppose rl 
1va ll of the duct. In places also it extends completel;1· through the 
subserosa, appea ring on the exter ior as fl attened, inronspicuous, 
ancl but slightly elernted plaques . ]for a rw.rro\\· area surroundin g 
its hrnnrl base (which graclu::illy thins info the \\·nll of the oviduct) 
there is a covering of tlrn nrncosa (ridges); the greater part however 
presents a roughenec1, ulcera tiug surface protrucling- as clescribecl 
into the oviducal lumen. The con sistence i,; firm , r esembling smooth 
muscular ti ssu e . Faint 'vhiti,;h centres in thi :-; ti ssue c:a n be clet ecte<l. 
'l'he coils of the intestine are closely 11rnU ed together h.1· a thickened 
m esentery arnl a r e almost impossible (o unravel in i h e preserYed 
specimen. 'l'hey sho\v in pb ces, especially in the iPgion of the caeca, 
great thickenings of their walL appa1 en il.1· corn posed of smoot h 
111usr nlar ti sfrn e aud reach ing a thidrness of 1 cm. There are also 
multiple , numerous, often couflueni , p i n-point (o pin-hea d-sized , 
snbsernns, whit ish nofh1les . Sirnilnr nodules ~n·e founc1 on the mesen 
t er:< and oYiducal ligameni s, ancl all t he serous membranes of the 
ab(lomen m·e diffu sely thickenecl. From the thickened oYnrian bm·sa , 
there is a direct extension of the newly formerl tissue into the ovary, 
in \Yhich it form s a central m ::iss 11·hich lnnnrhes 1wripherally arnonµ
the 11or111al and degenerate<l oYa. 

In ;;ections of the ovidud arul tumour , one sePs t hat the fr ee 
(inner) surface of the neopla sm ha:-; siill a partial <·overing- of the 
01·icl11cal epithelium ancl artually onl.1· ulceraiPs at limite d points: 
its greater part is coYerecl by lo1v Yilli of thP mu(·osn , 1d1ic-h 
:11 e compressed against the opposite 'rnll . In parts these Yilli lune 
becom e atrophic and a nm1-Yillous coverin g- of f'iliat e rl cPlls remains . 
HerP and there this fades out completely nnd the underlying neo
plasti c tissue is exposed, havin g occasional cilinterl cells still adhering
to its surface . Occupying th e propria m11 co sae in these parts is a 
u eopla::;tic epithelium arrangN1 for the mos1· p:ll't. as solid cell-masses 
with scantv connective-ti ssu e stroma. In these masses lumina occur 
horclererl b

0

y columnar to euhoi<bl !'ells with fair ly fli stinct polarity . 
'I'hese lining cells are continuous (proximall:v) ''"ith thf' diffuse neo
plastie epithelium, which sho1rn lo~s of polarity, mai-ke(l Yariation 
in nuclear size, all<l a chsti11d enlargement of nucleoli . M:nny of 
these <liffusely nrrange<l cell s nre spi ndle-shaped. vVh ere the mucosa 
is not clestroyerl thi s neoplastic epith elium can he trnrerl into con
tinuity with the proprial gland s, the nuclei of whose f'ells are much 
smaller (about half the size) an<l whose nucleoli are not prnminen t . 
As one traces the neoplasti c tissue through the wnll of the oviduct, 
i.e. from the mu cosa reg-ion to the musc11laris region , one sees that it 
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becomes supporte tl by a most excessi rn a mount of stroma composed 
of branching and anastomosing bundles of smooth m uscle cells . 
These bundles at first run rathe1· obliquely \Yith a tendency towards 
a circular arrangement (i.e . concentr ic "·it h the oviduct lumen), 
\\·hile more externally they have a defini te n:u1ia l arrangement. This 
urnscular tissue greatly predomin ates in th e picture and between its 
thick strands the neoplastic epithelium occurs m ostly as extremely 
elongated tubules \\·iU1 dii-like lu11Li11a 01· \Yit h ou t visible lumina , 
although occasionally "· ider lumina occu r. In rn any of the cmn
pressed tubules there is decrease d cellula r anaplasia and polar ity 
is better preserYecl: th e cell nuclei m ay be redu ced in size as com
pared witl1 those of the normal glan ds ' ' h en ce cont inuity \Yas traced, 
and the nucleoli become less prominent. A. small quantity of hyaline , 
aciclophilic secretion rn ay be £o und in the neoplastic 1. u bules. The 
epithelial cells, " ·h ere lining tulmles, show a cuh cular condensat ion 
of their dist al borders. 'l'he n e,dy-fonn ecl mu seula r tissue cau be 
traced into continuity \Yith the rn {~sc ulature of t h e duct \Yall , into 
which it passes wit hout oln-ious (lernar cat ion : cytologically, the 
junction can h owever be recognised by the closer crowding and 
larger size of the nuclei of tlH' ne,dy-formecl muscle cells, \vlrnse 
nucleoli a re also slightly m ore disti n ct than in t h e case of the 
nonnal muscle. 

The ovary is inYaded hy a d iffuse growth of neoplastic epithelial 
t ubules supported by smooth muscle stroma con taining relativel,\
small amounts of connectirn tissue. In pla ces t h e tubules are closely 
aggregatecl, else11·here clisperned in l a l'p;cr amoun ts of smooth mu scle. 
There are also a leucocytic infilt ratio n and cystic spaces containing 
degenera tecl y olk. 

Sections from the great ly thickene(l bO\rnl shmv a diffuse thicken
ing semi-encircling the \Yall and com p osed of a large amount of 
smooth mu scle tissue , at its edges continu ous with both byers of the 
muscular coat , and containing relat i1·e l.'- small am ou nts of the iieo
plastic epithelium . I n t h e suhnrn cos :1 r egion, th e muscular stroma 
ca n again he trace cl into contin ui t,v ". i t h t h e rnu sculo 1 is m11cosae . 
There is also a limited invasion of t he propria, in which lrnwever the 
n eoplastic epithelium is supported hy connective-tissue stroma, and 
in which the neopla stic parench yurn nmY dominates t h e i)icture. The 
overly ing epithelium is atrophic nnll t h e lumen greatl_\· i·educed , b11 t 
t h ere is no ulcerati on. Other sect ions of the bmYel shmY more cir
cnm scribe(l nodula r lesion s of th e same general t ype, hut where tl1 ese 
ar e confln ecl to 1hA snhsel'Osa their strmna is formed by collageuous 
t issu e. Sections thl'Ongh t he n1ginal portion ·of the oYiduct sho\\
in t raurn r al noclnlAs, ro u n <l ecl an d well circumscriherl, hut not encap
sulate<l , ly ing nt th e le ,·el of the circular rn uscularis . They consist 
of irregularl.'' a r rangecl bun dl es of plain muscle cells, at t he edges 
contiuumrn " ·it h th e normal rnn scular C·oat, which stains more cleeply 
\Yith haemat·ox d in . Two of these nrnhi les nre ca . 1 mm. in diameter 
a ntl do n ot (' oinpletely occupy the thickness of the 1n11 scular \Yall , 
being covered inwardly b.Y the nornrn l circular m uscle. A larger one 
(3 mm.) occupies the whole of th e t hickness of the nrnscular \Yall, he
ing covered externall.'· by serosa and internally by suhnrncosa (see 
Fig. 45). Here also the structure is purely muscular , no epithelium 
being demonstrable . A section (p reviously cut at rout ine examination 
and \vhose exact point of origin coulr1 n ot be (l et ermined from the 
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lllacroscopic exarnin;1tio11 ) HhO\YS a s(e11osi11g les ion of th e ·O li<luct: 
<:Pntrnlly i here is a small compressed sl it-like lumen lin e cl by p se 1Hlo
:,;(rntifiecl ci l i;1fe(1 epit11dimn rPSting 011 a 1nop1i<1 c-out.iining a layer 
of gbrnl:s <1n d t hrm111 i11to ;1 fp 11· I old .-;. B Pneath the gl:-iw1ular layer 
is a musc1daris \Yhic l1 011 all sides lw\'ornes 1· on± used \Yit h a neopb sti c 
rnass 11hose g reat er hulk is sihrn te rl in ihP li gament of the 01il1uct. 
This neopLisrn has a 1 er.\· impeded and l' elluLn capsule ;111d .-;mT0111 1c1,,; 
i h e duct 011 ;ill s i(les, ;1ltho11gh i h e dm·t li es <'C('Pniric;illy to it. It 
c·on s ist.~ of a \l·ell- cle1elope11 c·c1 1rn <'cii1·e-ii ss ue stroma e11dos·in g· rn;1ny 
large 1rnrnlles of ineg11larly -;11T ;i 11p;e1l srnont b rn11 scle lP11R and i1self 

Frc . .++.-~tru cturc of an implantation of carcino111a leiom.nlmatos111n on tlie o,·id 11d of a, 
hen: Gt"CaL pn·pond crnncc of th1· ll1l1.,0ulnr mo ich with (in('()rnpletc) reg J'(·ss ion 
of t he <'pith <'l ial mo iety . (IJ:l L:i; -;.-, X ). 

IJerme:de d ihrougl1out h.,. 11eopla .-;!i 1· lulioidal io \'ol11m11nr PIJi 
t h eliurn. At on e poin t il1c• tuli11les fo11 11Pd 1~· tlie latt er re:1ch io 1lenr 
t he proprinl g·lands but t h ere i ~ no inrn ~ion of the mucosa. LargP 
pm·ts of t h is neopla sm sho1Y n enohio1i1· (' h ;inges; in LirgP areas tlw 
epithelial moiet~· is minima l in amouni (Fig. 44). formi ng' :1 tr:msi
tion to tlrn sbge of r:ompleie regress ion sb mrn in Fig. -l) . 
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Ere:. 40 .- .An ot li er o\·idu cal implantation in th e :-;am e s ubject ns fig . -t-f.: ( 'orn pl ct<· reg re:--;-;ion 
o f the epithelia l n1oicty of car c; i11 0111 a lciomyomato~um res ulting i11 a p 11 r <' ly ll' i om .vo ~ 
111atou' ' trud un·. (\J:313; 30 X ). 
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lJi sc11ssio 11.-'l'l1P ctl>o1·p desni lwd <l) >JH' <1 1'!Jl(' e:i :in• i11I Prpreh·d <l .:i 
fo llm1·.:; : - Th e ep it lw l ia l nwiPly of lhi .:i lurn o~u ;1ri:iPS from the g Li 11d .-< 
of l he 01·iiln(' :il prnpr i:i :i ncl gT0 11.c; <i :i a pure u uci11oma adc11 0 111a tos11111 
i n ilH-' 1Jl"0 [1 l'i <1 , t hnrng l1 11 l1i (·l1 i1 uker<lie,; :i11 cl cau se:; a :;eye re sten o:;i:;_ 
U1·0 11·i 11 g ;ilso <J tt1l1·a1d .' . ii nH•pt :; lhe n rn :; c·uLn 11·:ill of 1 he duel , >Yl 1i(·h, 
<l.:i it he(:Ollk':i i11Y<1(kil , prnl il e r;i tes to p1·01id P :i :; tnirna for the q>i 
tlwlia l elP111e11h . Th i:; plie n" m e no 11 \\'<l :i il l tt :i h<1 le d h .1· Fi g . -:l-1, i 11 t h 1• 
Jll 'l'YIOll :i ('<t :ie . 'l'h P ,-;en >:ia i:; pP11 1rntPtl ;111d ilie qJitl1elial p\ prn c11 l :i 
lw (· onrn irn pb11 h-' d 011 ut lwr 111g-.111 :; ;111d 011 o tlH· 1· p;1r b of l he 0\-id ll d, 
11-hen· i li P.1' ;1gn i11 :i1 i11111Ld P <I gT011·ih of ]ll'P-l'.'\ i :il i11 g· lll1i :idt• <l:i :iOO ll 
a s t b P1· li<i YP p P11P lntl e1l fu 1tht·r than i he :;e ro:i a 1>± th<' o rg-.1 11:; t· rn1-
1·emPd. Tlw J1 'J 11 ·l.1 lil1l :i (' llLt r 11 o<h il es (l•'ig-. -1- :-J) to he fo 11nc1 in pml-; 
of t lw 1n· idud ;1 1P l o liP i1 ilP rpnd ed a s -orig·i11:1\l_1· 1«1 1ir· Pro 11 :; irn pl:i11 t :1 -
tio11s in >Y h il'\ 1 1l1r esl' eS:i in• 11 111 sn 11.tr prnl ifr rntio 11 \i ;1s heP11 :i ll l'l'PS:iflll 
i11 r-.1ll .:ii 11 g n-.g·1·ps:; io 11 of tl1t• epi t h«li ;1l rno ie t.1·. I 111l 1·<·<l !Iii:; p1-.oc e:i:i 
1-. 11 1 lw :i<-'P ll in p rng n".:iS in a :; luil ,1- of olhe 1· o f t lw 11 -o tlul« :i (Fi g . -±-1-· i 
:111 d i t appen1·,; t lw t , pr io!' t o it s r eg· 1· <-'s:; ion. th« 11 e>op l :1 Rti(' epilhe li u 111 
l o:iP:; its m orphol og· i('al a 11apb :; tic qu a lili e:i . The bd th :it 11H· 
d e \·e lo prnP nt of I he 111u :.;1·ub1· e lrrn e nt rna y, j 11dg<'d l >>- its l'P :< ll l!:i . ht· 
[t( ·t 11;1 l\_v ;1 p 111posef u I or ;it le<1 .s t a ll :iP htl r ea d io11 of 1 I H ~ <>l'g <111 is11 1 
i 11f-l ur 111· e.:i Oll P in <iec- i1l i 11 g· (a ;; p 1·<''·iou :;l» <li sc- 11 :;se rl ) nol t o l' P _~· a rd t h i:; 
prnlih-' l'Ht ion :1:i o f :1 tni\ _1 11 Poph s tic n ;1h1n· and t lt P h 1!11011r.-; <l :i i11i >::P 1l 
h; 111011rs; for <IS i:; 11-d l kn01n 1, t h P es:.; Pn<·<• of t h P 11eoph :;ti 1· p rnce:i .-< 
i .:i ib b c k of t•01 1h·il mtio 11 t-o i hP l>o <lih· Pt· onorn.1· (') . At ilt e s<tnH' 
ti 111 e, lh e 11 8\\ly- fo r rn ecl m u scle ha:; his tolog ic;1lly <l!lc1 cy1olog icn ll> <I 
<1u ite neopla :; tir- app Pnr;n1ce, :iJ1 d it cl ifl'Pn , :is lw ;; hee n sni rl f rom 1J1P 
n ormal ; it is tlrn s rn>t <·erLti n 11 h e thPr i t i s P<p t i\·:ilPnt lo o rcli11 ar_1· 
h _,·pertrop hi(' llHl:iC llL ir 1 i:iSllP. 

T!tis f'<I :'< ' i:; irnpor i:1n( i n ;11\01\· i11g· tlw foll o11· in g g- P11 e1·al isalio 11s 
t o l;e .sbite<l: (o ) 1h;t1 in <1 · ' rn i:x e<l" h1 rnour (tl1 <' t e rm is 11,..Pd 
s11h.iP1·I to t h P l'PS(' J'\'< lti o11-; ;1 fon ' ·'1:1!P<l ) t lw ()]IP elPlll e !i t lll<l y , Pl'<' f'Pd
ing t he olhPr i11 ti 111 p of fon11<1tion , liP f' onw .;p1·0111l :1r il1· :l.-<:i Ol' iatP1l 
11 it h l he lntPr-forn1ed rno iP t.1· , 11\io:i« p rol ifrratio11i,; 1lil'e1·tl _1· r1· fo 1-.1hlt· 
to :1 :;t iJ1111l nlion es<·ded l >y t h<' g·1·myi h of i li P fi1-.•it -fo n11 P1l rnoi Pt.1 : 
(71) t h .it i 11 s 111 ·h <I t11mOll l' tl1t• -lll lP p \Pll\l ' ll t lll:ty, h1· ()\' (' l'-gl'O\l'ih . l'; ] ]] S(• 

r egTr s:;i o11 of th P otiw!' ( lll<1lig· 11 ;1u1 ) eiP lll Pl il ;11 1d in th is i ·PS])(' t·t h <tY« 
tl tl' f e:d 11l'e:i of <t pnil e1·t iYP <lll d n ot :i " purpo.sPl« :i:i" l'P <1 d io 11 , :;u(' li 
as is l! S tiall y r1sso1·i <il<0 d 11-il h 11 P1Jpl:i :; in . 

Jn 1·01H ·l u.<i-111 1. it 111:11· l H· i·« m:i r ke<l tl1at fo i111ru 1o -oll:i t'l'Y« 111 ito i i1· 
fig ur es i 11 i hP l:irg·e 11u rn .\i p1·:; nl' se r·ti on :; rx nrn i 11 etl .:;ho 11-.-; t hr un 1·1·li<1-
hi l ih- of t hr rn ilot i1 · i111! Px ;1.:; :1 nit r 1·i11 11 of 1 h t· 111 ;di ~· na ; 1<· Y of t li e s« 
:11· i a ;1 neopb s m s . · . 

1J iau11 osis .- ( 'ru·ci 11 0 11 w lcio11 1_1;omatos11m of 1lu-' oYiclu d, 11·itl1 
multip le in l]ilan L1tio ns 01 1 the :d Hlomi n :il. 1·is1·prn :11111 nw:;e11t e r _v an1l 
>Ti th i nT:t :ii-0 11 o f th e O\'<ll'_\· . Some of t h e :;econ tbri P.s h;n·e :1 1Ju1·ely 
l e iom_,·ornntous s t rrn ·tnn-, 011·i11 g· to i·pgrrssio 11 of thP r-:nciJ1 ornnto ll R 
cell s. 

( 7 ) Tlt i-; r-l:i ss ic: tl conce p tlon . lHrn·e\-1'1'. oln-i o 11 s],· n ec·ds n•Y is ion in Yi0"- of' 
oh se n·:it io ns o n t lw fun ct ion o f' neopl ast ic t l1Yroic( t iss1w in rnn n. 
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CAUCINOMA. 

(3) CaH:i11011w of the l'hruyn ,r. 

Apart from Feldman',; (HJ:l2) 8ta tisti <" al m ention of a :;i11gle case 
of pharyngeal <"arcinorna iu the fo"·l (whi('h h e (1oes 11ot deserihe) n o 
refereuce to t his (1 i sease was found iH the li tera tu re , although 
acanthoma of the oesophagu s ha s Leen reported h>- J oest arnl Ernest i 
(1916) . Jn South Africa a single ca se of pharyngeal carcinoma has 
11een encountered : -

(F111rl, 14035. ) 

Th e specimen consists of the phar~ nx ·of a \ Vhi1(' Legh01n hen . 
'l'liere is n large fia1! e nec1-01·al mass oc·cupying il1P ]Jliaryngeal wall 
am1 ul<"<'ntting i nto the lumen . It 1neasures :) hy 4 crn. and occupies 
the whole lnnw n of t be organ, beiup: 2 ('Jll. in thickne,.; ;; . It has th e 
den,;e Plastic 1·onsistence of smooth muscle and co11tains (to th e 
nah'cl -eye) elonga !e<l s trand s of a suftpr a iH1 li g-ld er-rnloure(l ti ssu e . 

~Ii crn,;copic::i lly. 1 he neopl::istie tissue is see n to repl::i ce all the 
hi.1 c•1·,; o± the 1rnll of 1 li e pha r.n1x, heiug ::it the edges co,-ered h>- 1 he 
ph::iryngeal Ppitltehmu arn1 c•l,;e\Yher e ulcerating through th e lllU('osa . 
lt consi .<b (Fip:. 4G) of all epithelial rnoi ely \\·hicli, ::is it is ha<"ecl 
onhYa1·1l ,,; frorn the suhrnu(·o s:1, liecomes aswciai ed " ·it-h a p1·og1·essi vt~ 
i11nease of a leiom.\·orn:doi(l s1nrnrnl rnoie! y apparnutl:-- (1erin>r1 from 
1 lie pre-rxisl i1 1g rnu:;c·uhitnre . This, in the greater par! of the 
trnnonr, prepo11clern!Ps oYer tl1e epithelial entity, :rn lrn ,.; been rl escrilied 
]J 1eYionsl:1· iu l lte J <' i omyom a to us rn rri 11 om as of ih e hinl. 'rhe 
iieoplasti(' ep i!l1 elium i.-; of an ambiguous lla t.nre : for tlie most part it 
is little clifl'en'11iial!'d nn1l 1P-;ernhles gln111lnlar more ilrnu SCJLrnrnouR 
epithelium, aHlwugh t hen• i,; 110 clisti nd lnrn e11-fon11:1tiou. These 
r elL hear ,.;o rn e cmi..;iderahl e rest>111hlance to ihe normal elements of 
ih e rlee]Jer (lrnsnl) la:-·e r,; of !he mncosn. H11t in rnan.1' places clistinct 
cl ifrereuti ::i liou io sci n a rnous «leme11ts O(·cur" nn(l limit eel kerntini sation 
i .-; seen. The 11eoplas1i(' epith elium :>ho11·,; au aYe rage n : X ratio of 
1 : !) (d . maximal rntio,; ol' <·11. 1 : 1-± i11 the ph:ir~· ngeal mucosa). 
J\'(ilo.-;e,-; :ll'e fairl~- fr eq uent. There are htr!hp1· 1o lw 'iP<'ll ncemnnla
tio11 ~ of l.1·111ph oc.de,; dosel.1· a,;:.;ocintecl 11· ilh ihP neopln stic jj ,; ,;ne. 

H c111urks. - 'l'hi :.; hunour , like ihose " hid1 l1a\·e he c' u clesnihed i11 
th e repJ'Odnrti\-e orp:nn s of fo\,·h; , i s a,;:.;ociatecl \1· ith n pronounced 
srnooth m11 sculn1· s!roma " ·hose rleYelopment approar-11 e.-; a n eoplastir 
grncle. H,eganli11g the e,;spntial (epithelial) rnniet.\- ot tl1e iurno11 r, 
tliP t>-JH' of gn•\\·th offer ,; a dose }JarallP] to those ( 11mour .-; of mammal~ 
whi ch :ire k1101Yn a,; hansition::il-celle<l c·:1n·i11orna,.;: a further 
resemhlnnce i ,-; ,-; een to the latter i11 tht> presence of groups of lympho
c:-· tp~ i11 the 11 eopla sti<' tissu e. Sn('h tumours of m::immals " -ill be 
cl <'::t H ".it hi n the follo"·ing section . 

Dia,qn osis .- (Tm n si tional-cell) rr11·c in om a 7 eio111 ya malos um 0£ 
the phary11 x . 

CA RCJNO)L'\. oJ-· THE Do~mSTTC )J c1 .11 .1u T.s. 

The 28 cases of mammalian carcinoma in \\·hich primary lesions 
\Y Pre submitted (exdncling those ai·is in p: from sci uam ous epithelium 
nn1l its clerivati.-es) h::tYe the following organ di strilrntion: frrnr- 10 
cn~es, lnng- 3 cases , testirle-2 cases. mammar.1- glancl- 1 r ase 

114 



C. l l{l°L\°O)LI IX l'Ol J.T ICY. 

F.ra. 4G. - Carc inoma lc io 111 yo nrn tosu m of tlH' pharn.'·x of a fow l. ( l.ro:J,3 ; 100 X ). 
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(exclucling one case in the i·ahbit). stomach, pancreas, small intestine. 
parotid sali,·ary gland, kidney, anrl anus (anal glaiuls) - oue case of 
each. There are also 4 cases of trarn;itional (·ell ("<ll"Ctnourn or hoYiues 
"·hi ch are di scussed later. Examples of l iYer C<11·<·inomas are confined 
to the ruminan ts and the dog aml are to be lliscussecl in another 
chapter (I Y) . The mammary tumour was found in a mule. I han' 
debated c·onsi clerably a s t o the Mhisa h i lity of incl u<li ng hel'e several 
fnrthe1· tumours of the <log 's breast; these f'ontain, in ad<liti011 to an 
epithelial moiety , an el em ent (mdeomatous, chrornhomatous, san·o1w1-
tous, etc-.) of mesen chyrn nl derinitiou . Ou consideiation, these han• 
all been classed \vith the rn ixerl tummus, although \YE' liave found 
that in som e of the cases regarllec1 fm· prnctirnr purposes as pure 
cai-cinorna, it is not always easy to decide 11hethe r all the ueoplasti(' 
elem ents are to be reganlerl as of epiihelial c1P1·i yatio11. In othP1· 
1vorcls ther e appPar to exist gra<latiom; liehveeu JHUP carcinoma anrl 
111ixe rl htrnom·s " ·ith a n epithel ial Plerneni. The sarnP <lit!iC'ult,\· 
exi st s i n hmnan pa thology, in 11·hich spin<lle-shaped cells ma.\· oc·cm· 
i 11 mammai·.\· tumolus, u sually rPfenerl to (e.g. E\Ying) as 
.. embryonal carcinomas ". Ii \nrnlcl appear that most of om· !'HSl~~ 
of cauine hrea st ca rcinoma fall into a similar categor_\·, although to 
\\·ha t extent the t enn " emhryonal " is literall _,, justified it is cliili('ult 
to say . 

From the cases of ca rcinoma i11 the collectiou the follmYing less 
well knO\nl m hitherto unc1esnibel1 tnmourn haYe heen ,;elected for 
<li scussion: -

Crncin oma1 of the Sto11111d1 of the !lone . 

The only cases of (glandnlai') can·iuorna of the stoma('h of the 
horse which h ave up till n ow b een i·eporh•<l are those of lloloft (18G8) 
anrl Stur m (1889) ; the latter author, a('cording b J oest, enoneously 
<liagnosed his t nmour as adenoma. Anrnt horna arising from t]w 
oesoph ngeal p m t ion of th e gastric mucosa and t herP±ore rnrnparn.ble 
11ot ,,·ith gast r il' ca rcinoma b u t \Yith epitheliomu of the oesophagus 
of nrnu arnl "·ith a c~rn thoma of the fore -stomachs of n1minants is 
of more ±rerp1e11t occurrence [d. StiC'ker',; (1902) 8 ('ases :nuong 311 
equine carcinomas J ; they have not ,hmYeYer, heen encountered among· 
equiiws in thi s coun tn" In Yie\\· of the great rarity of true gastric 
carcinoma, t-he follmving case is of interest:-

(FJquine , 15193.) 

'l'he subj ect wa s a n agerl horse, <le:;fro,\·e(l in .T ohanneshurg, all([ 
frorn which fmma lin -fixed specimens "·ere kirnll_,. collecte<l for me 
by Dr . G. :Jiartinaglia. '11he spe('imen consistR of the following: - Two 
pieces of the st01nach wall, of which the first includes the ?11a'r,1Jo 
vlicnt11s \Yith a portion of oesophageal aml glandular mucosa on each 
sirle of it (Fig. 47) . The \\·all is diffusely infiltrated by a soft, white 
gTmvth , " ·hich fo r the m ost part occupies the submucosa, the 
muscu la ris , arnl th e su hserosa , but in one part ulcerntes through the 
mucosa to f onn an irregular f1111gating rnass about the size of a crown
piece . On the outer aspect (Fig. 48), the g-rmYth appears in the form 
of multiple norlular ontgrnwtl1s some of -,Yhich are coverecl by the 
serosa and which vary fro m · G to f) mm. in diameter, sometimes much 
Luger owing to confluen ce . ThP growth is essenti.all~· intramural, 
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therefore, and the \rall is ihil'kP11t·cl to ;1.; rn11l'l1 a.; :;·.-1 crn. 'L'hP 
,;ecurnl iiiel' e of s(olll<il'lt i:-; from t h e 02 . .;ophagt>a l pr1r!io11 o! i li e org-:111: 
hen• the \\·all j,; al.;o infiltrnteil. hnt 110 uke1ation occ111s. .\.; tlw 
111·0 pi<'ce . .; do not fit togeiher, it i~ noi po.;sihlr \11 g·iq· tli<' e.,ad 
.;ize of th is large, f!attenerl, i n tr:1murnl tunrntn. h111 ii rnu.;( Ii:\\«' 
affedecl an :ii-ea ai le :1 . .;( th P si ze of (}1p li:111ci . 1"111tl1Pr, th1·rp ;HI' 

hag·me 11 t,; of t l1P l:i1ge i1 1te.;ii11t> lw;11·iug rnultipl1· . .;u\i . .;p1·011 . .; 110111111' .' 
I io :) rn111. iu •li :i111 t-ier: of l i1,•r 11·iili 11111liipl•· 11011-<•11cap.;11 1.il eil 
,,·hiie f<wi . .I 111111 . lo t l'lll. in di;111;1· l1" 1, 11·!1i1 ·li i11egul.i rl .1· i11fili1a\<' 
i li e iu•putil' p:irPur· li.n 11 a; ol lun g 1rith a .;i11.!..!iv i11fill1;iti11g· 110<i nil' 
crr . ,-> mm. in 1linrnetPr : ;111 d of orneninm or rne . .;Pni <'n· 1rhid1 i.; 
ddt u,;e l .v l i1ic:ke 11 ecl by rnu ltip ll' , conti11P 11( 1101lu]p.; 11! .;i11;1il .;ize. 

FIG . .J.7. - Carcinoma of tho stonrnch of t he hors<': Right , t h<' nw.rgo pliml.11s and the oeso
phageal portion of the mucosa; loft, intramural and ulcerating g rowth of tlt1 · 
t u moue in the pars gland11lrtris. ( 1 ;) l!J:l : nat. siz<'.) 

Section s of llw ::dornac h (F ig. -W- :-J:2 ) sho11 lhP prese nce of a 11e11·
gro"·th cornp o-;P ll of an i1T<'g1ilarJy <·olu rn 11ar ty1ie of t>pil hel ia l l'e ll 
:nranged in elonga lecl cord s and strarn1 -; and sP pa rah•1l h.,- :1 rPlaii1·el_,. 
-; mall amount of cellular 1·onn ect i1·e-ti s,;11 t> st rorna . This Jleoplas111 
in one part occupies t h e rnucosa a11 cl rPac h e . .; th<· surf.ice lherpof in 
t h e fundu s glaud regi on . At its circ umfp1ence it grow' i1di.ltrati1·pl.1· 
in th e mucosa (Fig 48), "·ith out rlefin ile clernanation from the 
n eighhouri11 g g la llCl s : the la tieT sho"· co11si<lerable inegularit.'· 
(h y per trophy a11d nrnlti plicatiou of cell s) arnl in many placp.; an 
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ap p arent continu ity can h e lrn ced b 0 b1 een t h e,;e gland,; and t h e 
neopl astic elemen 1 s . T h e g a stric mucosa sh O"IY S fib r osis a nd a troph y 
( cln oll i c atrophic gas hi Lis) e:-;:c ep t at the 11 ta r "'in of tl1e neoplasti r 
t is,;ue \Yhere t b e1·e is (collal e1·a l ) h y p ert r ophy . From t h e mucosa the 
n eopla sti c ti ss ue i nfiltrates ou h Ya r cl .-; th r 011gh. the m usc ulrn is 11111co s11 e 
am1 the ;;uhmucosa in t h e fo r m of t h in si r aml s w h ich arP coul inn ou ,; 
11·it. h large 11odulet> a nd strn11tls occupy ing 1. he musc ubris (1'' ig . 50) 
a11d subserosa. ,:-\ t t h e b a .-;p of t h e ulc e> ral ing po r l ion , t li e sul1mu cos:t 
is muc h 1hic kene1l aucl i mlu nll ed b y collap:e11 ou s co1111 ec tise t iss ue and 
h ere il i,; seen 1.lrnt t ]1p, t um our celL a re ol ffio 11 sly 0x:tPncl ing in 
strand,; l hroup;h U1P l.nnp h :t ti cs, so 1. lw t <i 1«1m if_yi11g 11lPxu s o I 
n eoplastii· epith e1 iu rn i,; for m Pd . T lie turno111 ("e ll s (}' igs. ,->l and ;)'( ) 
ha Ye alm ost comple ll'l>· los t 1 ltPi r p ola ri t .1· . t l1 Py sbo\\· con s id e rable 
i1TPguLnity of Hize an d ,;11 <.tpe ; rnnny o f the n u d1·i :n e h y p erc l1 rnma hr , 
<trnl so m e sh o" · e 11Ln ge1l Hll cl0o l i . T h ey te 111l l o h e larg·e1 tlin n 1. h c 
no im::il gland c elb o l 1. li e lu 11 du s , nud rn orp e :-; p ec: ia ll .\· the ir nucle i . 
wl1 ich may b e t\Yo or three t irn c::; 1.lu · n orm al si :.-:c . 'l 1l1 er e is som e 
1ernl e11 cy fo r t h e ou t e r CPlls of rrt("h n e;;i t o lw arra 11ge ll p1 1q 1P11d it ·nl ar
ly t o t h e couuect i 1·e- tl .-; s11 e :-;( ro rn ::i , l!ltt· ~dmost a s nrn ll )" l ie 
in'E'g n lad y , while the i 11 11 er cells an• in qn ii·e tl isonl erl.\· :1n:111 µ;1 •m cn !. 
'l'ht•re i s se;a 1·u ·h· a t ra 1· p, of lume 11 -fo rrn a ti on . 'Jhc sl":lllfY .-;trorn: t 
fo r m s a d elic a t e .b ut r ich m Psh 11·ork of con s id e rabl e reg ubr it .~ · , so that 
t·h e strand s of neoplas ti 1· celL a re of i h e clime 11 s iom; of t he 11 01m::il 
a ci11 i of t he f nndn s r eg ion. Ln p l:1ces t h p, bo n ler ,-; of the i 11 t n1m1 1.-; nil a 1· 
uorl ules sho11· a n imp ed ed enl"::i ];-;u lati on, lrnt 11 101·e often t l1 e re i s nu 
proi edi v e conn ecfrn ' -ti s:rne r ea ct ion . H e r e arnl ther P n ecro.-;i-; has 
<1vertaken imliYidua l aheoli . }li to ses a1·e nnrnerou s (indP::\: = =ll. 

F m . -±8.- Extern al a spect of t he stomach >Y a!l sh own in fig . -±7: l'cnetration of the scroso, 
and int ra mura l g rowt h of gastric ca rcinom a . ( l:i l9:l ; n at. 8ize.) 
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T h e m esen ter y arnl 01He11( tun, m icros(' op i('ally, <ll'e seen to be 
::d±edetl by conflu en t nodules, i mperfect l,v tlern a rc:tie(l h y ,;( randR of 
connective t is,; ue a 11 cl 11·hicl1 an' of ,; im i lar rn o1pli ol(lg.\· io t he gaslriC' 
tumo ur. T h e,;e notl ul<'R in fi ltra te and r ep laf'e th e ,; ub~Prou s af1ipose 
tissue . Ana p la si a i s 11 e1·e so Ill e\\ h at more a <ha11 f' ed , ce 11 p ol:ni t:-· 
bei ng scarcely at all recog ni sa hle an d ;1 fe\\ rn ult i 1111 cle;1(e (tumotn ) 

Frc: . 40.- Gaf.t ri c carcinoma of the horse : Invasion of tho gastric m u C-ORa. (151 !J:l ; GO X ). 

g ian t celh; occu rring . The finer sl roma separn ti ng th e acl:jacell t 
a lveoli i,; l ess cliffer en tia iP<l and sm alle1· in amo unt th ::m in thP 
tum our of t h e stom a(' h . 'l'he h rng n o<lulP con sistR of a n u mber of 
rath er di sti n ctly separated antl sofid n est s of a na plastic ep ithelim 11 
lying in preforrn Ptl spaces wh ich s h O\\. tra ces of endoth el ial lining· 
(lymph atics). O('casiona lly pola rity i ~ irnt rompletely laeking- and 
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Fra. 50.- Gast ric carcinoma of t he horse: Intramural growth invading the musc ularis. 
(15 193; 60 x ). 

Fro. 51.- Gast ric carcinoma of t he horse : Anaplastic growth and little lumen- format ion 
( 15193 ; 250 x ). 

120 



C.-\HClXO~H II\ _\l.DDIAl S . 

there ma y be traces of lumen fon iw lion. Some of the cell-nests a1c 
necrotic . Ther e is no circumscription , and m::u1y outlying islarnb 
of ittmom· cells occ ur. Th e re i,; little stroma l rea ction . The liver 
nodule,; (Fig. 53) m·e oomposell of an infiltnttiYe grO\d h of soli1l 
stnm(b of the t.muom celk The p ortal Yeim in U-li sson ' fi cap:rnle 
:n·e l:ng·e ly occ:luclecl by the ll eopla stic cells , and t'hm\' a nnrrow peri 
phernl sva<:e in which blooc1 (ri ch iu nentrophiles) st ill circulates. 
From h ere strauds pa :'s hehY ef'u 1.he liYer cell col umn s towards the 
l'f' lltn-' of the lobul~', ob liter:ilin g t lH' :-;i nusoids ancl de,;trny ing t h e 
h epati1 : parnnc·hy rna, the sm·yi,·in g liYer cell ,; shmYing pronounced 
sign s of clegener atioll (hy penJuomntosis. chromatolysis, fatty 
d1:111ge.-; ) . TTE>1 e aucl there an-' lnrge glo bnle,; of aciclophile hyalin e 
ma tr r ial apparentl:--· for11wrl h_,. cl Pgeneratio11 of tlw neoplastic cells. 
Tl1 e1·e i.-; scan·ely any conne<·f iYe tissn e 1eactiou . Th e K upffer cell :-; 
in th ese :nea ,; are richl y pigmeute 11. 

Frc: . . )2.- Gastric carcinoma of the horse : Detail of t he structure of the more anaplastic 
portions. (15193 ; 500 x ). 

Diagno sis .-Cm·cino ma ?li ed 11 lf c11·e of the stomach with trans
coelomic implantations to the serosae and " -ith metastases to t he liYer 
and lungs. 
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FIG. 53.-Hepatic metastases of carcinoma of t he stomach of the horse : Tumour emboli 
commencing to invade liver parenchyma from t he portal veins. (15193; 30 X ). 

Carcinoma of the Snwll Intestine of the Sheep. 

Known to occur, although rarely, in all domesticated specie~ 
except the small ruminants anc1 the pig, carcinoma of the intestine 
is a hitherto unrecorded tumour of t he sheep, a species which is 
considered " to he relatively immune to carcinornatous prolifera
tion " (Feldman, 1932). 'l'he Ouclerstepoort collection contains 
the fir st recorded case of this c1ic;ease :-

(0,vine, 4144.) 

The specimen consists of a portion of the small intestine of a 
sheep. 1'hi s shmYs (Fig . 54) a sausage-shnped tumour protruding 
into the lumen and measuring 4 cm . in length and l · 3 cm. in 
diameter. It has a lobulate<l , ulcerating- surface and is fairly firm 
in consistence. At its point of attachment to the ho"·el wall it 
causes a stenosis, infiltratin g intramurally belmY the mucosa in the 
form of an annular hand . Proximally to this point the bowel is 
much dilated (to aliout twice its normal diameter) and the muscularis 
is seen to be hypertrophi ed. In this region the serosal aspect of the 
intestine is irregular o\\·ing to the presence of multiplt> , ill-defined, 
confluent elevations of th e size of a pin's head. 

:Microscopically, sections of the intramural part (Fig. 05) of 
th e tumour sho''" an invasion of the propn'a 7/Wcosae h:v the n eoplastic 
t issue \Th ich is replacing the latter and "~hich consists of acini of 
g landular epithelial cells whose cytoplasm is filled "-ith droplets of 
mucus. These cells break through the musc1tlm'is 1niteosae, pene
trate t he circular muscularis in the form of radially directed strands, 

122 



CARCINO)IA IN :MA:MJ\IALS. 

and t o a lesser extent also th e longitudinal mu scularis, fin ally reach
ing t h e suhserosa. 'l'he strom a is delicate . Sections t h rough the 
intra-euteral p ortion of t h e g rowth show a rich er connedive-tissue 
stroma in which the ueoplasfic alveoli ten d to he sm aller and mort 
widely cli sper sed . The n eoplastic cells are often so distended "·ith 
mucu s that t h ey assume the well-known " signet-r ing " forms, 
having compressed , eccentr ic irndei . The n : K ratio does not exceecl 
ca. 1 : 16 ancl mitotic index is 2 . Other section s shmY a 
diffuse infiltration of the subserosa of t h e bmrnl aboYe the point of 
stenosis; t h e muscularis i s greatly hyper trophied . 

Diagnosis. - Col1oid (mucoid) carctn onrn of t h e small intestine. 

Fm . 54.- Carc inoma of the small intest in e of the sheep : R ight , t he t umour protruding into 
t he lu men an d also growing intramural ly in t he bowel wall ; left, tho dilated 
bowel cranial to t he point of stenosis. ( 4144; 1/2 X ). 

Carci noma of the Pancreas of t; h e Sheev. 

Ca rciuo ma of the p ancrens is a r are cllsease in domestic animals 
a nd has not bee n r eported in the sh eep . The fo llowing case 1rn~ 
en countered : - -

(Ov ine, 6704. ) 
T h e subject of th is tumour was a "full-mouth" Pernian e11e. 

A complete desc1·iption of i.h e l esion s enco untered at autopsy cannot 
be giYen bPcau;;e the tumo1u fo ci were m ista ken for abscesses and 
t herefore not very clos el~· clescr i bed. T he specimen cons ists of a slice 
of a walnut-size(l " abscess " in the })crncreas, a vortion of the liYer 
which 1Yas stated to h ave contained num erou s foci " of m uco-purulent 
nat ure " arnl a portion of lun g stated to contain " foci of purule 11 t 
m at erial ". 'l'he sp leen 11as also affected flll(l the peritonPal cavit)' 
cont ained 260 cc. of tur bitl , grey ish fh1 i c1 in which 1nrn suspended 
" yellowi sh , purulent fioccules ". 0 11 ly the microscopic prepara
tions were available to m e for examination : -

The pancreas contain s an encap s11la t ecl t umour (F ig. 56) within 
its substance and although intravas l· ttb r i nvasion can he seen in the 
thick l ayer of connective tissu e 1Yhich surrmrncls th e neopl astic tissue, 
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F1c . 5:5.-Intestinal carcinoma of the sheep : Above, invasion of the mucosa; bclo"-, strand s 
of tumour tissue penetrating the circular rnusculari s. {4 1±4 ; 60 X ). 
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t h e p:111nPa hc p ar e 11 ch.1· nia i ,; no t cl i n'!' tl ~· i nYad Prl. ThP neo pla.;m 
L·on ;;i;;b of a fai rly " ·el l !l en·lop ecl l·o 11n ec!iYe-tis,;u e .-;trn rn a r ich in 
fibrn blash and in rn osl p a il s h e:1Yil1· iuti ltra1P!l h1· l_ymphoeytes: 
!h i;; Sllll ]>UdS f'llit lJ Pl ifll- l i n ed ilCi n i Of Yf'J'_I" Y:Jl' i<tblP ,..;jzp , lllOst ur 
11·h il' h <llP cli..;tPnd l'!l i n to s 1Ha ll (·yst.-; h1· t li ei1· (·on !P1tt of Dl'!·rnti! : 
!l ebri s cl!' l' i 1·e!l fro nt t l1e !l PS![Ua111.:1trd ('.e ] k _\t or·p solid are:1-< nl' 
si rn i l:n 11!'upl:i;; lif' cells a l so ou 111 " ' l' hp 11Pop l:h ti (· e11i1lieli 111 11 is 
ll SU<lJl)· or s i111ple !' O]Ullll ta l' fu ct1l1oi!l :Ji f,Y pP <i ll![ \Y h e1·e po)a r i f.1· is 
p1·esened th e nuclei are lOl·ate(l proxi mall .1· ( i .P . r e 111 oi<· from th !' 
lum in:1), lea 1· i11 g :1 di s L!l frpp <1 l'P :1 uf !',do pl n;; !11 11· hid1 s i :1in ~ 11101·p 
aciLlophi li l' tk rn I ii !' H's i of th e <·I' ll (d. th<' i1orn1al p:incn•:di!· l'Pll ) . 

1:1r. . :>G. - l'nr('inonrn of tl.c pa.nncas o f the >h ccp: Left, <'11cap . .;1ilatio 11 aga i11 ;;t tlw 11or111H I 
parH'l.'Cal i<' tj,;;; 1H' (ext reme left ) ll'ith i1wa;; ion of tlw <'rtpSll le . ((i70+ ; :!:! > ). 

'l'li P eells :tn' 1·u 1i:1l1le i11 sizP h ut 11 ~11: 1!!.1· ·,·<' r y 111ucl1 larg1·1 111:111 11H' 
non11 :il p :1 1u·1·< •:1ii!· <' l"lllPllh . T IH· llil!'l!'o l i (< ,fi!' ll do11 li lP ) :11· p .. l! 1 :'\1 l.1 
L'nLirg·ed ;111 d t he ;11·!1 1·:1,g·(• 11: :" r:iliu i . ..; 1·11 . t : !J (d. ([H · Jl<ill('l(• ;1li" 
"el l ~ - 1 : :!.-J or L : ::tJ) : i! ll1;1.1· 1'!';1,.J1 I : .-1 .• \ ll ~i g11..; ol a 11 apl:1:; ia ~1n· 
11ell rn:1rk P< i: h ,l' J>!' J·<·lirnrn;1-;ia of t lH· 11 1H ·lei, g reai nuiabilit.1· of 
nu .. l!•;1r ~izP. p1 e'i!'l l!' P of 111 11lti11 11 d e;il!' Jl!'opb .-<ti(' giaui !· elb. ;111d 
m;1 11 ,1 · 111itoti .. fig·1 1 rl'~. Bot h ([i(' liY('J' ;1nd la11g co 11 t:iiu fo('i or tli!• 
,;a 111 <' 11;d 11 .re , <'-"!'t>Jl l !ha( thP). n rP u 11 Pnr·ap-;u ln i<• d . 

. R e111111·/.·s . - .A l t houg· h one 1s l' a 11 tious of d i:ignosi 11 g· pnma r1· 
(·a r c inom a of t he i1:1 ncre;1s in 1·ie"· of ih rarit.1· i n anima ls, ihe :1h-;em ·I' 
i n t h is l'nse of n n1· '°t ber ]P,-; ion " ·hi! ·li rnight he p r im a ry to Hie~<' 
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tumours, the resemblance of t h e neoplastic cell s to those of the pan
creatic parench.'i·ma, and the fact tlwt the pancre rdi c tmnour is encap
;; u lated \Yhile those of t h e liver a n<l lnug- , taken lo be secon<lary, are 
not, appea r to be adelitWte gronn<b for coJJfidence regarding the naturP 
of t h e lesion:>. The failure t o recognise the neopla stic nature of the 
<hsease at post-m ortem is of practi cal importan('e and is explained by 
t he reten tion of necroti c contents by the neopla stic gland s, th us 
simulating a suppura t ive process. A feature of the case is the 
extensive metastases from a relatively small primar_'i·, explicahle on 
the grou n<l s of the pronom1 ced intrn Yn,;nihu i11v;1~iYe tenflenc.'i· of the 
latter. 

D·ia_q1 10s£s .- Carcinoma of the pan<·1·eaR \1·itb pulmonary, hepatic, 
and (not confirmed microscopi cally ) c;p len ic metastases. 

FIG. 57 .-Prima ry carcinoma of t he lung arising from the intrapulmonary bronch i in the 
<l og : Primary growt h surrounds the larger bronchi to r ight of centre of illustra
tion; to the left , metastases in the bron chia l lymph-n odes. (14574; 1/2 X ). 

C({r<:inunw of the J,m1g. 

P r im:Hy can·i nourn ·of th e lung· h as beeu reported in uearly all 
::;pecies of cl ·omP,;ti ('a t1:•(l animals, bu t is consicl erecl a rare disease. 'i'he 
Onderst.epoort collechou co ntaim; lhrer examples, which nee(l not 1e 
fl escr ibed in deta il. 'l\rn of t he ca ses l'Oll cerne<l t he cl og aml the thinl 
a sheep . 'l'he canin e cases i llu s trnl e \\' f' ll the clifferf'ntiahoH 11·hich, 
in lung car cinoma of auirnaL as " ·ell <lS .of rnau, mu st. he ma<l e hetween 
the t wo ch ief types, Yiz. t hose ari sing from the intrapnlm onary 
bronch i anfl those con s idered to haYe tl1eir or igin from t he 1nilmonar.1-
paren ch yma. 'l'he ma croo;copic a ppearancc of the brnnd1ia l type is 
shown in Fig. 57, from a (log-(Canine, 14574)-"·hich ha<l to he 
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F m. 58.- Microscopic charact eristics of the bron chiogenous carcinoma of the dog (fig. 57) : 
Growth in the 'rnll of a bronchus, wit h intact lining. (14574; 32 X ). 
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destroyecl on account of dnonic cl>·.-;p noea : the right lung will be 
seen to be aftected hy a diftuse rn~o1Jln s l ic ruass smTonn<ling- the ma in 
hrnnchus of the tl iaphragmnf ic lohr ond follo"·ing its chief branch rs 
into lhr subsla nc-e of t he lnng . lt is a stenosing lesion, without 
ulceration. :Ji etastases \\ere re('ordecl in t l1e hronf'hial and infrrior 
<:en ·ical lymph-nodes, and iu the liYcr, periportal lymph-nodes, anrl 
~pleen . }licrosC'opif'all>· (Fig. !>8) fhe structure of t h iR type of t mnom 
i · briefly ils follO\rn: - 1' he neoplusti(· t iss ue is main ly confinerl to the 
\Yall • of the bronchi anrl iuYacles the hlood-Yessels " 'hich accompany 
fhem; the bronchial c11i theli um remains intud. Th r re is also inYas ion 
of t he neigh bouring· 1rnlmonary parench)·ma, 11·here the cells shm~
extreme a naplas ia . H ere intranuclea l' " indus ions" oecm· similar 
to those consi<lerecl to :irise from. lit e nudPoli and -on e of fo r.Re was 
the largest encountered - in any tnrn o nr , 111ensnri11 g- 2F;µ. in <1iame ter ; 
anap lastic cells ma,v reach a diarnet<'r of fl :> much as 1201<. In th is 
f' ase there were no defi nitr ff'n h nC's (n1u('U8 pro(lud ion hs the ee lls) 
"·hereby one coulcl condmle '"il.h c·erfa i1ily that the tnrnou r arose from 
l he hronc·h ial mucous glands, bu t th r crlb are gla nclular in nature au <l 
one is probably jui;tified in ass11111inp; that the growth correspon <ls 
" ·ith those <Jf the l1uma n luug believed to han sm·h origin ancl which 
U l'f> cha radcrisecl by " limitntion <'hidly fo the walls nncl espef'ia lly 
f-0 the snbrnucosa of the bronchi ; reJati,·el_,. inlacl condition of fhe 
1Jronchia1 lining; .<tenosis rather t lian dilata tion of t he bronchi; 
oft en c·onsirlerable infiltration of 1 he ])flreneh yma. .. (Ewing)
:dl of u·h ieh are fl'atnres of tlie C'flsf' clt"snibr<l. 

Th e seco11 <l i>·pe of pulmonary l':l l'l: i110111a is ill ust rnted by }'ig. ::>9, 
a les ion from the lung of n f.ox tenier (GG:n ) which died 1~·ith 
symp toms of sHere clysp11 oea a s hori lime after th e onset of clini cal 
symptoms . :Jiic rosc-opi c,all ;;·, th ere is perihronf'hial growth with 
nlceration into U1 f' lmni na of smaller lwonchi and per iYascu lar growth 
(with i n t he l.nnph ntics of t lrn a.dvrntitin of hlood- Yessels); hut chiefly 
there is an extens iYc spread iu the pulmonary parenchyma. The 
neoplastif' tissue is of two types, will1 nll grncles -of transition : 
(a) adenoid acini l ined hy tall f'yl in dr iral ('ell s aJHl mor e solid alveoli 
with loss of cell polarity; (li) sq11 nrn-0ns cells with intercellnlar br idges 
(prickle cells) which undergo i11diYichrnl kerntinisnlim1 nnd also form 
occasional small pearls. T he rrs t of t he lung is affeded hy ncute 
ratanhal pneumonia, donhile~s the immediate ('a11sr of rleath. 'l'li e 
di .1g-11 osis is arlcn-0-acanthornn (carC'inoma), a t :qlf' -0£ tumour 1umally 
considere<l fo ari::>e from th r pulmo1rnry alw·oli . 

Tt is 1101 proposerl to deal iu cl elail ' 'ith the solitary case of pul
mon:ny f'an· inoma em·ounlen·rl in :i sheep . The lesions consisted in 
nrn ltipl!> foe i (n 1rying- from 1 r·n1. to 1 mm. in diameter) some of 
\Yhich '\\ere c ircumscr ibed and SOlllf' nof. rfhere was also confluence 
to form :n ens rnen snring oYer 4 1·m. iu <liamefer. The structu re "·as 
rn ainly t l1 ;d of pnpilliform ncl!>11-0i1l <'arc iooma resembling th e lesions 
of jagsiekl-r bnt nhl P- t-0 lw cliffere11 l ial ed on account of areas with loss 
of lu men formation nud cornple le loss of r r ll polarity ; it is mainly 
on account of th!' importance of i hi" di fferential diagnosis in South 
/\ f rica tlwf· t he casr h as hee n menfioned. 
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PIG. 59.-Structure of an other type of pulmonary carcinoma of the clog : Ad0no-acanthoma, 
considered to arise from the pnlmonary parcnchyma: Above, soli'.I or auantho 
matous structure with kcratinisation; below, aclcnomatoicl gro,,-th "·ith lumen
formation. (6631 ; 190 x ). 
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J.l ammw-;i; Carcinoma. 

lteganling m :1111mary carcinonia, some misapprehension has been 
cau8ed by author:; \Yho have un(ler this name reported acantlwmas 
of the ;;kin covering t he u cl cler. :1 et true mannuury cauce1· cannot 
be r egardecl as a rare cl iseuse amoug domestic animals. It is reported 
lo be especially freq uent among dogs and less f r er1ue11t ill horses , 
while in t he bo,·i11 e it m ust be regarded as exceerli11 gly rare. lf from 
the mammary carc inomas ·one exclucles the mixed tumours of the 
breast of clogs, ho ,Ye \ er, it is probable that the (li sease is some,Yha t 
less frequent t han is indicated in the literature. In equines I fiud 
reports of the disea;;e only as affecting lhe horse. It is of interest, 
t herefore, briefly to place on i·econl here a case in a mule (8099) . 
T he in du rnted ucl<le r " ·as t hought to be affected by hotriomycosis aml 
radica l excision \\'as performed, i ncluding the regional lymph-no,l es; 
h istologically the str ucture \YaS that of carcino11w sim17le.r-a highly 
anaplastic epithelial tu mour without lumen-formation. There wa s 
metastasis to t he region.al g lands. 'rhe animal " ·as discharged with a 
healed operation wound two months after excision, but the further 
history is not obtainable . 

I n view of the well-knmn1 fads i·egarcling the incidence of 
cancer of t he breast in woman, indicating that lactation is far from 
an essentia l influence in ihe aetiology of the disease , and that , on the 
oth er h and , in the species with the most highly funrtional (and 
abu sed) man11nar:,- g land, viz. the cmY, udd er carcinoma is rarer than 
in any other spec.: ies, the occurren ce of cancer in the mul e's udder, 
which has no rlemands whateYe1· made upon it, is by no mean s 
;;urpns1ng. 

Carf'inollla of the Testicle. 

:Malignant " seminoma " is not to be consi<l ereLl a rarity n1 
domestic anima ls, but in the rlog it is l ess common than benign 
" seminoma " 01' arlenoma. Schlegel' s (191G) Te\·i ew contains much 
Yaluable in formation on this subject, but unfort unately his rnicro
;;oopic obsenations are giYen in scant detail and no pl10tomirrograph~ 
ac.:compan:v t he descriptions. Fig. GO is here reprnclucerl to show 
t he structure of t he on ly case which I encountered . The tumour 
occupied t he \vhole of the testicle of a six-year -old dog, only the 
epididymis reinaining and the thickened allrnginea sening as a 
capsule. Microscopically, one sees small alveoli of cells rlt>marcaterl 
by delicate connective-tissue septa. These ah-eoli are extremely 
var iable in size, be ing sometimes represented by a strand only on~ 
cell in thickness, hut usually they mea sure some 75µ in diameter. 
They are composecl of polygonal cells whi ch may measure as much 
as 3011 in diam eter (but are often also considerably smaller) and " -hich 
are characterisecl by t heir large amount of cytopl a1m1; this is usually 
densely crowded with small fatty Yacuoles and has a cloudy appear
ance; in some of t he cells (probably degenerate elements) it stains a 
dense opaque m auYe with haemalum-eosin. The nucleus is usuall:» 
central an rl Yaries in shape from spherical to some\Yhat ovoid; occa
sionally it is double . The average nuclear diameter is ca. 15µ, but 
the size is variable . There is a sharply delineated nuclear membrane 
and a fin el,\- rliYicled , granular, and evenly distributed chromatin. 
The nucleoli :i re one, two, or occasionally three in number anr1 
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m oil era1.t>ly to mai-kP <lly ecce11trit-. T h e H : ~ ral io i;; u:0ually 1 : 25. 
Occasional ( hic k slra nds ·of co 11 uec i i YP t i :i:i ue co tu:;e 1 hrmtgh the 
tumour ; tlw .\· can·y the larger Llo0<l -Ye:0seb arnl a r e often iuYa<le(l 
hy (he n eop last ic cel k T h e mito tic incl ex is 2. 

T h e t umour <l cscr ibed seem s to corn~spon(l 11·ith Sd1legel's 
rwcuw11w lllerl111lare, ,, Jt ich h e iml icale.s i s t h e m o:;t frequeut type 
of prima ry ca 1<' iuo 1lla of t h e t esticll' . 11 1 i he h nman pathology the 
dass ificaticrn of (est icub1· h 11110l1 1:0 is a rnatter of gre;l( difficulty an<l 
coHsiclerabl l~ cout r·orn rs) . It \YO Ltl (l ;1p1war (Im ( this tu mom of 1 he 
dog con esp o 11 cl s 11 i( lt t h t> e rn bryona l cani11orna ( 1<,Yi11g) 01 serninoma 
(Oh e n 1ssn, l90fi ) of m ;1n ;1ucl one is <' erL1inl )· im p ressell hy 1he 
em li 1yo 11 ;il c ha r ;1 de r of iL cdL. E11·i n g co 11si<h·rs s11cli ll1mol!l's to 
h e on e-s id e <l (l eYelopme nh o f m ix ec·l n c·opb srns, hu t llnt il such li m e a;; 
f m t h e r s( u<l ies m ay b e marlc of t h e his1ogenesis of 1hesr 1.m1101us in 
;rn ill1 als , th e accep ted i;h ssi fi ca( ion of 1l1e n>leri nrir.\· literature 11·ill 
sen ·e. 

:Frc . GO.-Structure of ca r·cinoma of the testicle ('eminoma) in the dog. (1±319; 200 X ). 

Trm1slt/011 o l Cell Cnrci11011ws uf the Uir. 

Carcinomas classed by E "· ing' as 1 ran sitional cell carcinomaR 
\\·e1 e fo uncl fo ur tim es; a l l case:-; l{ffeded boY i n es a ncl the site in t\\·o 
ca se~ w as t h e n asop h aryn x a nrl th e etlunoi ri al mu cosa respecti ,·el>· 
\\·h i l e in the r em ain ing cases onl_\' the -;econcla1.\' glanllular lesions 
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to Sternstrom (1915) arnl :Jiagnusson (1916), they occur with striking 
frequency arnl appar0ntly iu en(lemic form. Th ey are also seen ill 
that counh:Y in horses, although 10ss fr eque11tl.v. Accordin g to 
:Jiagnusson, who Jllfl(le a (' arefnl hi st ological stu(k of the:ie illterest
i ng .and apparently(!) contagiou s t umours t heir ·nat11re Yaries from 
("ar cinoma or ade nocan;inorna to sa rcoma , awl mi :\ eel turn ou rs of 
these two ellt ities occur. Ile in<licates furth er that on t he ~ame form , 
t he t umours, or at lea .-t the maj ority of them, haYe n sirnilar hi sto
logy. 'l'he fact t hat tnmom·s of a c;imilar nature occur in this co untry 
is worth re<·onl. Only one case is h ere i·eported , but si nce thi s "In{'.'> 
obtained anoth er ha s come into m y possessio11. In this secornl casP 
(which is not h ere r econled) recognising the nature of th e grnwth 1 
inqu ired \\·hether other animals in the same byre were sirnilarh· 
affecte d anrl fonncl that two cows in one byre ha tl .a t the same tim'e 
shown similar symptoms. It thus appears tha t as rega]"(ls uot only 
t he pathology hut also th e epi demiology of th ese tumour::; we ha1·e 
probably h ere to deal "IYith t he same phenomenon as has been r eporte<l 
by the S'Ye(li sh authors. Doubtless more cases \rnuld come to noti("e 
if practisi11g veterinarians "lvere a\\·are of the almost pathognomi<· 
Kig nificance for this disease of the fo llowing syn<lrome in bo1·i ues : 
deformity of the face du e to S\Yelling of the frontal aucl maxillary 
regions (i .e. the region of i he p::ira nasal sin u,;es), d.\·,;puoea, cl i se harge 
of blood an<l pus from the nostri ls, u11 ilateral exo11tha lmos, and often 
(later) swelling of the pharyngeal lymph-nodes and nervous syrnptoms 
(" ma<lness ") . 'l'he first case of this disease which came to our 
notice is reported h ere (from Pietermaritzblug), thf' second two cases 
occur r ed in Johannesburg . 

(llovin e, 10245.) 

T he subject wa" a Fries co,1·, 12 years of age "·hi('h \1·as destroyed 
owing to a disea"e of (he hen(l C). At post mortem a marke<l hard 
s\Yelling of the r ight side of tlw hearl \Ya S seen , extending from ihf' 
base of the horn to the lower limit of t he maxillary si nus. ·There was 
a defect (ulceration) in th e region of the right supraorbital proc.:ess. 
~forked right-sill eel exopthalrn os wa s present and the conj un di Ya l 
sac was fill ed ' '"ith pus. The bones :i t the base of the horn s and m·er 
the frontal an d maxillary sinuses " ·ere soft (easily cut "·i th a knife). 
The frontal anrl maxillarv sinuses were distended with :fluid . The 
specimen sent in con,;ists ~f the OI"hital reg ion and t he neighbouring 
parts of t he right si(l e, from whi ch ihe skin has been removed. 'l'hP 
Pye ll ot 01115· protrmles ma rke<lly ( exoptbalrn us) but is clisp lacNl 
owin g to pressm:e from the posi ero-s uperior aspect of t he eyP-lia 11 . 
'J'he ex ternnl aspect of tlrn cheek i·egion bulge;; oul11·arcls ai1<l thf' 
bones ar e coYerPrl hY a thick laYer of firm white fibrous tiss11 <• 
(periost dis .~·lnosa) m:id are softe r t.lian normal (osft>itis fi hrosa). 011 

( 8 ) It is poss ibl e t hat in ot her eases cliagnose,l as sceonclary carcinomas 
t rans it ional ce ll tumours \\·e1 ·0 COLH:e rnecl. Althou gh in t he t11·0 c·ases mentioned 
above it 1Yas poss i IJ le to recognise t he Ya r iet.v of ca rci noma , one ca unot ho 
certain t hat 11·ith incronsing a napl as ia t his rni g l1t ah1·ays he t h e case . 

( 9 ) 1 am intl chtecl to Mr. Paine , M.H.C.V.S .. and to Mr. Osrin , Il.V.Sc ., 
of th o Aller ton L aboralory for many deta il s of this case. 
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it,; internal aspe('t the specimen sho"·s a large tumour ma,·,; medial 
to the orbit arnl O('cup:yiug alw the frontal sinus and the orhi t. The 
medial (bo11.\·) " ·all of the m·b it i c; perforated arnl the mass continue::; 
from th e sinus to the internal aspect of the l1ull111s oculi, '"hich is 
rnta(erl upwanl .-; aml ba(' lrn·ard :o owing to t he press ure, so that the 
PllJJil lies dose to the clorsal nrnrg·in of tlw orbit. The 1.nmom· tissue 
is ,'l'ello\Ytsh-,1hite and fi rm , almost fibro us, in consiste n<·e. )Iediall,\· 
it has a c·ut surfal'e '"hic·h \1·o nlcl h aYe b een in close proximit,\· to the 
etbrnoicl boue; aucl on inqui ry from )fr. Osrin, \d10 harl performerl 
the autorsy, he ;1g1·eerl that the disease h a<l appa rentl.\· commem·ed 
in tl1e etbmoir1nl rnucosa. Th e abora l portion of f he maxilla rv ;;imi,; 
is IJl'ese n t a ncl s ho11·s the presence of fonga tin g g rnw t hs of 

0 

rliffuse 
cl istri lrnti o11 r eplnC'iug the mucosa. Th ese t umour ma ::;~es are of a. 
softer C'Onsistenee than the fir,-t -fl e-;nibecl ma ss. 

)ficroscopically the tumou1· tissue is seen to (;Onsist of <l YariablP 
ancl often ver.v large flmount of connectiYe-tissue stroma, which for 
the most part is richly cellnlar , forming bundles of proli fera tin g 
fibroblast s mJh collagenous tissue whieh course in Yarious rlirections 
and support aggregations of epi th elial cells which are usuall:>" 
ananged in elongated bran ching s trancls hrn or more rells in thick
ness . Some of these cell-strands show lurn ina fill ed '" ith degenerated 
cells. The cells often shmY a tendency to some prese1Tation of 
polarity anrl a.re r·uboidal in typ e, but more often th ere is loss of 
polarity anrl absence of a. lumen, and the cell-shape is polyhedral. 
The nuclei t enrl to be hyperchronrntic and the nucleoli , which number 
two to four, are often con si derably more prnrninent th an in normal 
glandular epithelium. ::\litoses are fairly frequent (i11clex = !1). In 
other parts, especiall:Y at th e grn\\·ing erlge of t he tumour ma,-:-; , 
" ·h ere occur spicules of cl ecalc·ified bone '"ith num erous csteoclasts at. 
their borcler s. the cells are a rra ngerl in more nnm ded al woli \Yi thou t 
lnmina anrl the strom a is l ess in amount although rnry richly cellular. 
The fibroblasts of the stronrn shm1· occasional mitotic· fig·ures and 
rather mo1·e prominent nurleoli than usual. but the size orthf' latter 
is still consirlerecl to be " ·ithiu the n orma l limits fm r apidly prolifera 
ting connect iYe-tiss11e elern eut ,,; and th ere fore the eells of th e stroma. 
are not neC'essaril:,· to be regarded as malignant (e .g . . as in a mixed 
tumour). The c:doplasm of the neopla i:; tir epithelial elements is 
fairly homogen eous or Yery fai utl.\· g-ranular all(1 is a('irlophilic; 110 

illtercellular spi11es urn seeu . Centr.ally the C'ells may he irregularJ.,
d egenera tecl to form fa lse l muiua. Small c:Yst s are present in other 
pads, imperfecth· linecl by neopla:o(ic epithelium m1cl containi11g 
necrntic neopbstic cells un<l dense , h:niliue, acellular masses reacting 
strongly " ·ith acid fnch sin (collagen): there are also present frnp-
me nts of t h e ( r esmbed) bone. I nterm e!lia ( e stages of <l era lei fled bou f' 
8nrrounrl ed b ,1~ osteoclasts anrl lying in epithelial-linecl lmuina a r P 
also to be founrl. In part ~ the stroma is h yaline <111d consists of 
fibrous tissue 11· hose bloorl-Yes,;els are surrourn led ln· a. mantle of 
lymphol'.des rnixe<l 11·ith proliferat ing fibroblas ts . ' In one part 
deformit,\· of the Yein s of the stroma is ca usecl b:--· the pressure of 
contiguou,- neopla stic .ah-eoli: th e t umour cells 111.ay penetrate as 
far ;1 s the intima, reducing the lllmen to a small slit; in one c-asf' 
actual n 1scular inYasiYe grO\dh is see n , a Yf'Ssel being lined h.'· 
tumo ur cells '"hich sh ow a cli ~ t i nct tendency to keratinisation; these 
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cells often haYe bizarre nuclei an<l appear much more closel.\- related 
to s!1uamous than to glan<lular epithelium. This lining of the 
Yasrular lumen is several cells in thickness and only the inner layer 
shows to a marked degree the changes rneniioned , tlu• outer cells 
some\rhat resembling " basal ep it h elium " . Due to this invasion 
only the adventi ti a of the Yessel pen;ists; hut it has :1 patent lumen 
con taining· ( eirculating) blood . In t hP same section sho"ing these 
changes are to be seen ah-eoli " -hose C' ells haYe considerable keratim
sing tendencies : th ey are polyh edral , sq uamou s-like elements "·ith 
distin ct inter cellular boundar ies (cutides) and Yery prominent 
acidophile nucleoli. Such alveoli may also be associated \Yith a pro
nounced lymphocyiic infiltration of the contiguous stroma, and 
app ear to be smTOmHled by a zone of lymphocytes all(l proliferating 
fi brohlasts. 

R emarks.-The post-mortem fi ndings allo\\- one to say hryond 
reawnahle doub t t hat this tumour ha cl its inception in the ethmoi<lal 
mu cosa, and both the gross pathology an<l the histological stru cture 
present a close agr eemen t \1-ith ethmoidal tumours of boYines 
described in the literature. 'Tumou rs of this hiRtolog>- fa 11 appro
priately into t he class of t ransitional cell carcinomas, b>· ''"hich is 
indicated m alignant tumours int ermediate in character between 
glandular carcin omas and aranthomas. In thiR case the epithelium 
may be cuhoirl al in t:vpe , lining lumina, or it may l1n<lergo keratmi
sa tiou. The prese nce of bone in th e tnrnom· tisi3ue is a re1rnlt of th e 
gr ea t destru ct ion of pre-ex isting bone "·hieh itR a<lYance through the 
skull occasions. The presence of rapidly prol iferating fibroblasts and 
dense masses of l:vmphocytes often in intimate r elation to the 
epi thelial .alveoli is also probably to be interp1·eted as secomhry 
ma nifestations in the stroma, not just ifying a di agnosis of a mixed 
neoplasm. On e is t empte(l to question (albeit, on the basis of thi s 
on e case, diffident ly ) whether t h e " carcinosarcomas " of the 
ethmoi<lal mucosa which h aYe been reporte<l in E urope shoulcl not 
also be regarcled as simple tumours, \l·ith marked "round-cell '' 
infil t ration an<l even proli fe ra t10u in the stroma. This tumour, aris
ing from the ethm oi <l al mucosa, is most fayourab ly situated to undergo 
the invasive sprea<l ''"hic11 it accompli~hes, .-iz., into the nasal 
chamber , the maxillary and frontal Rinuses, :-ind tlw orbit. 

] Jia.17nosis .- Transit ional cell rnrcinoma arising in the mucosa 
of t h e ethmo-tu rbinate a nrl im-acl in g the paranasal sinuses, the orbit, 
and t he bones of the skull . 
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CHAPTER I V. 

Tumours of Epithelium (Concld. ) : The Special Problems of 
Primary Epithelial Neoplasms of the Liver and t h e Thyroid . 

.EPITHELIAL 1T MOU R S OF THE Ll V J;;R 

11' cleferell(;e to au al1no.-;t uuiversa l tern1en cy iu t he literature, 
"'hich is, in vie \1· of the problem s involved , a Yery corred attitu<le, 
i t is propose(l t o discu ,,;s urnl er t h is h ea diu g all primary epithelial 
tumours of the li,-er, "·hether henign or m a lignant, together "·ith 
the tumour-like h y perpb sias 'd1ieh rh:irncteri se t he p:it hology of this 
01·gan. 

Au excellent aecount of iirim ar y l[ver eell carcinoma is given 
by Hooglam1 (1926) who ha s also summarise <l all t h e ol (ler literature. 
Of the latter, perhaps on ly the observations of 'l' rotter (1904 and 
1905) give a rl et a ilerl description of t h e gross patbolog_Y of a large 
number of ca .>es while 11 nfor tu n a tcly t he h istopa thologirnl o bsernl
tion s are by no mean s w closely recon1ecl as conl<1 he desired. 
Hoogland, on the other han(l , enters into consi(ler able rletail regard
ing the histologi cal :tppenran ces, in deed to a degree but seldom seen 
in the Yeteri11:n.v li tern ture. H i R h oped that the obRerrntions marle 
in this paper , although more l imited as regardR the species distr i 
bution , m ay yet a(lr1 Rorn et h ing of Yalue in the \\· ay of more minute 
clescl'iptiom; of the cy tology of these tum ou rs . 

C L \ SSil'ICAT ION A~JJ ~ OMEKCLATFHE. 

True primar.r epithelial t umours of the liver are divir1ed into 
t hose arising from t h e hepatic parenchymal cells and those arising 
from the inhahepatic bile c1uct s. (1) Tn reg·arc1 to the former group, 
it is well knmn1 from an extensive literature in regard to these 
diseases as they affect man , that the greatest difficulties aud contro
versies have exist ed (a) in regard to the definition and criteria to 
he user1 in t he cli scriminati on of actual neoplastic processes from 
locali sed h yp erplasias of the hepatic tissue, an cl (b) ~vith reference 
to the r1efinition and di Rcriminat ion of benign and malignant 
t umours . It is now fairly universally :vlmitted r see for e:-;ample 1 he 
extensive r eview of H el'Xheimer (1930) ·1 that no sharp line of dis
ti n ction can be dra" 'n hebveen nodular h yperplasias, adenomas , and 
carcinomas, and it is very generally conceded that the one process 
m av be the direct fo rerunner of the next. This fact does, not, how
eve.r, absolve u s from the duty of rl iscriminating bebveen these three 

(') Th ere is also t he quest ion of hyp ernephr omas (tumours of adrenal 
or igin ) arising p r imarii,v in t h e li•·er of ma n, but not obse rved in an im a ls . 
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l,1 )l PS of prnliferation 1Y h en ;Yer po,;sib le a lHl of ill(licaliug by a clear 
tenn inology, at least in typica l case,;, 1d1ich of the th ree processes 
i s 111 ope1·a t io11 . T h e t en<len cy of some a uthofo to esc;1p e from the 
(ldemma by thP n se of n on-committal terms :'Uch as hepa loma (" ) alHl 
'· m align ant <l(lenorn a " is t h erefore to b8 deprecate(l , although it is 
Yery umle1·starnlahl8. It is not to be imagined, liecause 11e dis
u im inate hyp l~q1lasia S, benign tu 1110\ll'S, anrr lll<I 1 i g1rnn l t lllll ours of 
l i Yer cPlb , n arniug th em hyperpbsin , adenorna , ancl carc inom a 
resp eel i Ye ly , tlw t t Ii ese processes <lre i i gi clly rli ,, l incl or t hat \\ e are 
not alirn t u il1P eC(fre111e difficulty of sep arnting tl1 e 111 in many (:ases. 
A fnrt hcr c·ouF11 ~ io11 in cla ssifica t ion ari ses h01-n th e innl1ility t o d is
ti11g·nish (in ('Prtai11 SJ>ec i t> s at l ea .. X ) 1H) (\n~e u tm1wur .. ; of liY er cells 
;1 11 d of h iie -il1w( cells . It is cunrnwuh beLieYecl tlia t he re ;1l so no 
c;harp bonler-l iue exists , a rnl that in te;·merlia te form s occu r. T his, 
hmvever , ha s n ot been 01u e:s:per iern ·p in domestic nu irn a l s . L astly 
it has been comrnon in Yeforina r y p a thological llia g-nosis to report 
" carc:inoma of t he Jiyer " , -;hi1 ki n µ: the lieci si011 a ~ to ,dietlier the 
lesiorn; rue p ri rn a ry or secondary. It i s most important to clo t h is 
i n eYery ca!'(", arnl we have not e11 (· ou11 tererl ca.-;Ps i u \Y hi ch , eYen 
though only liYer 1rns available for examination-and 11erhap s even 
bu t a fragme n t of thP organ, this disc ri m ination presente(1 seri ou t' 
·lifficult i es . 

Great conhtsion exi st s rnme especially i n the i 1Hlisn imi 11a te 
iuforclrnnge of t he ter ms a (l enorna anrl cr1n ·inoma in the li! erat nre. 
In vie\v of t he fact that i t is g·pnerall) arl miit ed tl rn t, on purely 
m orph ological criter ia , no nniversnlh Yali(l <l istinction can he made, 
we he1e follow Herx h eimer in co11sideri11g this disti nction not one 
dependent un p resenc e or absence of ana plasia, on p r esence or absen ce 
of (espec ia ll,y extrnhepatic) metast asis, or on presence or ahsPn ce of 
of encapsula tion; but 1n1 rel.'" on the c1·iterion of "~hether or not an 
infrava sculnr invasive teude rn~y is p resent. For t he li Yer-cAll t umours 
at least , this remai ns 01u onl.'' a n chorage in a ,;en of cl iflirulti es. 
}[any of t he po in t s on Hin ed here 1Yi 11 become cle:He1· as the di s
cnssio11 of the p :ith olo g_Y lll'ocec"ds. 

Uccun1rnx cJo: . 

Considm·in g <lom 85l H' m am m als as a whole , primar y liver tumou rs 
are among t h e m ost freq uent of intArnal epithelial n eoplasms. 
Trotter 's (Zoe . r it.) ' vell-knmvn and oft-qu otecl 1vork in (' Onnection 
'vith liver cm·cin onrn of boYines need sc:ircelv he mentioner] h e rP . 
H is record of 149 ca ses (as correcte rl hy I-Ioogla<nd) amoug ;~rno bovine 
t u mou rs g ives :1 clear cmH:eption of the great frerp1enc>- of t he disease 
i n bovines, arnl IIooglan d' s work a l so indicates the fr equency of 
primary live r t umours amo ng clog·s an d cats. Among other animals 
( ~heep , hor se) on e g·ath ers fi~om the reeonls that p r iiriary epithelial 
liYer tmuom s nm less fr equ ent, 1d1ile for the goat no cases have 
been descrihe(l. Regarclinµ: bin1s, Joest a ncl Ernesti (] 916) have 
briefly described 4 cases, in 3 of "hich they con si clerPcl the d iagnosis 
of primar )' l1epa tocellubr caTcinom a to he certain . 

( 2 ) Th e re l'an, howf'Yc r , be no objection to the terlll ltepatoma \\-hen nsed 
to denote t he general gr011p of hep atocellnlar neopla sms , \diether benign or 
malignant . 
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HEl'ATOCELJ.L'LAlt TUMOl l!S. 

1. Hepatoce llular Tumours. 

A. CAHCL\O"'l.~ lh:l'A'l'OCELLUL.uu;. 

T hi e; t un wu r is en co un tered mo,-;t frequeu t ly in bo Yi nes, all of 
'l'rotie1· ' 6 ca ses "11 d a Lo ( ho -;e tlP6criLed by Hooglarnl being of tl1 e 
liYer cell Yariei y . (") H .is lrndoubleclly the c01 m 11011est maliguant 
internal tunwur of oxen. It i:; si 111iLnly (o l iP r egarcle<l a,; a common 
tumom· of s li eep - (alt hough 1ela t iYel,1· f e11· c.ases of rn·opbsia in iliis 
;mirn,tl Ju.n-e beeu seen, sorne 8 ce1·b1in l'<hes ho111 t h e litc1·ature are 
111 e11lion<«l b1· Hoog land). 'l'be t m11011 1· has n ot LeeJL recorded 
\1·ith ce1tai11ty i11 <;t l1er <lomestic rnamrnaL (clog, (';Lt, l101 sl') and 
:1lthongh pri111a1 y liYer calf'inomas liaYe hee 11 recon led in tlte pig 
liy Johne ( JNDU ) <lllcl l/aYP111L1 (J<Jl :i ) it i s not kno11·n to \1·l1id1 Y<UtP!y 
!ltey h eluuged, 11hile Fl'ldrn<1 11 ( IDJ2) lllL'ni.ioll S <I 1P,-;io11 in th e lHg 
tliag11 o:;ed a s " liPp<d0111a , 11· itl1 P:11'1.1· cai t· i110 111 <.dons l'iia11g es ··. I it 
fo 11·b three ca srs \\ 'P.te dc"nihe<l b1 ,Joes( a1Hl ErnPsti ( IUJ(i). 111 
S ou!lt Ahi.rn the i rn·ille11t· e o f ('<ll'c ~11orn;1 hep<docelh1hre <llJlH'<ll'.'i to 
li e s i1niLll' to il1at in o th P1 cou11hies , <ll1d in !he On <lerslepo.,l't 
culledio11 th (•se gT011·t lb :1 1e f'il l'()llll iP1ecl rno.-;t h<·t 1u P11i.ly in b0Yi1w-; 
(G c:i ses) and oYines (J <« lse .-; ) , \1·hil e th ere is 01w exa11 1plt· from the 
tlolll e.-; ti c fo11·l <lil d 111·0 from ,.;pet·ies noi .;Lite(l, <1ne of 11·l1id1 ""'" 
consi<len)<l possi hly io ii e a (l og. 

l' .~TIJ OLO(:y. 

(i) Cases in l Jovines . 

Case 1 (Bo,uine, '2121 ) . 

This t u rnoul' 1vas c1e ;.; nibec1 a . .; Le i 11 g situate <l i n the right lobe of 
the liver , me<I Slning '2-1- x 18 cm. :in cl bu lging lirnenth i. h e l'apsule. On 
exa min ation of !.he tilices 1d1icl1 ctrn stit11te l ite mu8<•m11 specim<•t1, 
the n eop lastil' tis:me is se ('il to be ligh ler in colour than the sunournl
i ng liver tisrne, the fresh specirnPn h aving been rlescri he<l as bg ln 
hrm1 ni sh aml glossy in nppemarn e. Jt is irn perfectl,1- en('ap irnlatetl , 
lhe1·e be ing many ou ily ing nodu l es ( l to 2 toi 11. in d iarnder) in t he 
sunounding ti ssu e . Jt r-ontain,.; :1 Lnge eentra l ca1it:-· 1-l: x (i c111. 
l in P< i b,v fih1ous ii ss 11 e ;1 11 d l1a YiJ1g· g·elatino11s <111<1 chec'.s.v 11ecrnt ir 
coniPnb. I11 ot her pal't s <!lso !li e1e an) larg·e <tl'eas of softe11i1w. 
app:1rentl.1· f'l1mpo:; e <l of fihri 11. ·111 p<n ts th0 , i rn110\11 · shnll's <l ish 11 ~t 
c·onnectiYe-tissue sepi a <l<'ma1Tati 11g iuPg ul arl .1 rn1111cl<'il a1rns :; m111. 
i.o 0 l'.111. in tliarn<•l rr. 111 othr-•r par1s !lte i0xl11re i:; l!l1ifor111. P0ne
tration of an Lep;1hl' Yein 11-,b <le..;niht •tl lll <IC]'(1scopic·all.\' . 

;\Iino,;co p ica ll.1-, the turnour i:; in ln1).tP Jrnd of ib l'il'<'uE1 for0 11(' e 
situnied (lirel'il} lieJte <1il1 tliP glt"<ilh- tl1il'ke1w'1 l«!Jl .'ill l t: of lhr live1, 
\1hich lllOY i<l Ps :m effe ciiYe lirnilation. F or the most p:irt, colh 
g·en011s :;t1orna O<« ~ lll'S 0111.1· <J S th<-' acheniiiin of larg·<· hlnotl -vP,;sPls 
of lio i h al'terial <in cl Y011011 s i~pe \1hir l1 co11rse !hrnngl1 the neoplnsti c 
(ic:s110, aml in most pm·ts i11e1e i ,.; littlP s11ggPstion of a lobular stn1('
ture. The IJarenchyrna consi .-;!.'i of l'O]'(ls oF cell s (<111e 01 t11·0 el0me11L" 
in thickness) \Yhir-11 somPtinws l1<11·e <in i11rlisiindl,- rnrl ial anann·"'
m ent in 10lation io th e larger 11loocl -Y0.;seL . 'L'he :-0 .trahPr11 l ae app;ar 

( 3 ) Hoogland conside r ed one of his ho1·ine cases a s being <Jf mix0d type. 
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in trn nsection as ah eoli whicl1 uot infrequently but not u s ually 
sh mv an in sig11ifica 11 t cfmtral lu rn eu (u ::; nally less t !ta n 7 f in (li.am eter ) 
arn uncl \Yhic li th e C'elb i11ay he radially ana ngecl, 

T h e ce ll:; h a,·e au out spoken r esemblance to h epatic cells, bein g 
polyg011 al i 11 ,; h ape, not ve1'y shaqily outli ncecl , m easnrin g som e 12,u 
to 15,u in di a meter , 11·ith deu ::;e, tiuely gi«l m1la r C,Y lo plasm \1·h ich 

i:d:ai n s " ·ith h aem almn -eo,;in .a n 01Jaque pink-mauve, and single , 
central Jl ndei " ·l1i d 1 yar y more in si;:e th a n cl o t h ose of t h e liYer 
cells. 'l' hese n u cle>i <n e of shor t -onil sl1ape . . som etim es " ·ith slightly 
a ngular outli nes, aucl Y:n y fro m ca. G1..! to Ll/i. in long diameter , the 
la Lt.er size being e:x.ce> p1io11aL Like norrn nl Jwpat il' 1· e ll nuclei t h e 
typ ical on es , h o11· a 1110 cl erntely prorninent chronrntin n e i11·ork , but 
many are affectecl h~· p,v cn·osis , 'l'h e nucleoli , of " ·hich usually a 
s iu g le central on e i,; Yis ible iH Pad i. nnde us, a re> r ath er prnrniuent, the 
n : K r atio :1ppParing dis tin ct ly incr P:Ji'\e d : 11 : K ratios of 1 : D are 
encoun ter Pd fre(1u e>ntly , a lthoug h in the ma jori Ly of t h e irndei the 
rn tio is in t h e n eighhom·h ood of 1 : 14. 'l'he cells sh o\v neither fa tty 
1; banges nor pigmentation . l'lf nltinu cleate cells a re not seen . 

'l'he tra beculae fon ned by these ce lls are clen1arcated hy a slroma 
" ·hich is exclusiYel,v of capillary nat11 re, no oollagPn hut only reti
culum fi br ils occur ring iu t h e i n tertra becuLn areas . Areas of fre sh 
h aernonh age are fr equ en t. Th ere ar e also large necrotic tracls (co1n
p osed of n ec rotie fibri11 , en(' upsu l;ited by connect ive t issuP and some
t im es sh-o" ·ing a p :i rt ial cal cifi ca tion ) into whi ch fresh li:i emorrhages 
h ave occurrecl at th e peripher,\'. Th e bloocl cells in such area s are> 
in timately m ixed "·it h free an cl ' rnll-prese rY ed t umour cells. The 
t mnour cell stran<l ;; ('an be seen to gTO \I" i 11 n 1siYely into t h e wallR of 
t h e larger vein s of th e strorn a, eYen ;il rn thng 011 th e intima , A ctual 
sites of p en ti-ahon \Ye re n ot discovered hy « ;;eareh of the section s, 
bu t clum ps of free turn our ('f' lls mix eel " ·i th t h e bloocl in su ch vessels 
could frequen tly he see n, aHesti 11 g t h at intran scular 1)entrat ion had 
oc::;u n ed . 

In limiie<l p :n b of th e tumour a fai rl y reg ular :1nangern ent of 
branched and hi ghly eolla geui se cl con nPcti\'P -i is,;ue trnhP< 'ula e rlemar
cate large lobules of H1e p.areu(' b yma , " ·lii<'h ha s a more compact 
appeara n ce cl ne to t h e eap illary i'\troma be ing nar rower arnl less con
spiruous, UerP also tlrn small lnrninn descr ibed previonsly arnl th e 
ra dial anangem eut of the t 11 mou r C' ells aroun<l t h em arp ·of r egular 
occu rrence , \\·hile th e 11 uclei are more i·eg'nl:n in s i;:e an <l t h eir nudroli 
less conspicuou6. 

Mit oti c figu r es were not see> 11 , 
rrhe liver t issu r sh mn .a (' inh osis . (' l1 ieAy of t he per ilo1rn lar t:qie , 

bu t in iiar t s th ere is also int ralobular penetration of 1h P connective 
tissu e cu tting u p t h e liYer cells into small gToups , T h ere is in parts 
consirlen1ble " rnunrl cell " infiltration . 

R Mnarl.'s ,- 'l'his Yer:v l arge hm1011 r ha::; :1 stnicture whi ch is that 
<'Ommo nly associated \Yith adenoma : :maplasti c changes are sli gh t, 
m itoses are n ot seen an d on e is irn pressefl with the orclerly arrange
m en t of the cells . Y et th e eviden ce of intraYascular p enetration , 
especi ally associate rl \1·ith the occurren ce of secondar~· nodules in 
t h e immediate vicinity , n ecessitates a d iagnosis of malignancy. 

Diagnosis. - Carcinoma h epatocellnlare. 
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Case :2 (B ovine ;\224) . 
)fo l·ro:;cov icully, 1 he .'i Jieci m e 11 rnns i.-1.;; of a. vo r l io 11 of bln- i11e 

ll rnr , nol o lher11·i :;e• \·i si bly alterell , lrn i co11 1<1iuiug a so li1ary i·o u111l l' cl 
t umour m e <1 :m r ing 11 by 8 .;i L: lll . A t p<1rt of ii ::; e ircu mfe r e n ce i l 
bu lg es d irectly h eu eath th P capsu k of t h e li l'l' r \\·h i l1• at ot h er p art:; . 
a lth ou g h. t h e1·e c11·e to th e na ked eye bu t fa i nt i n diL:atio 11s o f e 11('a p s ula-
1 ion , i t yet ap1wa1 :; c:Jparl>- ofbet h orn tlH· s uno u1 Hi ing liYPr ti,.;sm', 
11·hi('h is 1la r b -•r i n co lour. Ucc.a sio 11 a l t h i 11 sira n cl ,.; of c·n nn ed iYc 
t i;;su e co u r sP th r ough 1 he 11 e·o pla ~ n1 <1n d 1 he:;p :;orn e\\·hat imp erfrctl,,
cl enwrcat e .•w li1l , i ·o1 11Hl e1l 111 asscs pf h1mo 11r parPn ch y uw 1 to --J crn . 
1n 1li a rn et e r. I n p l a(' e:; the re :1re .;m :1ll lw e m or r lrn ges \ -0 cm . 
di a m eter) . P arl ::; of t he ('il'('111llfrre 11l'e ;1re l im i ted li.r t h e 1rn ll ,.; of 
h e p :di c ,·r i 11 s , i1 1to \1·bi1·h lh e n · i . .; n o ,-i.;.ihl e p e uc lr:ll io n. ( 'l•11ira lly 
I he n • i s a l:i rg P, d a rk , opa q uP ( 11 1·c·rn t i1·J :nea ca . 7 1·m . in d ia11 1eie r 
:1 11 cl liaY i11 g a ;l eep re1l ( lw1•111 onh ng·i c) ma rgi11. 'l' h i s :1 re:1 iR sP p:1 r:1 k d 
l' rom ilH-• tumo u r ti . .;:;up IJ., . 1· on11 e1· I i,-e 1i .; s 11 e . 'Jl il:rOsl'Oj>ica ll». a d is-
1 i ll f't b u I Ye ry 1Ii i 11 co 11 11 e!'! iYl'-t is,.; ue (' a p s nlt• is see n i o Pll!'l ose t h1· 
i um o m· :1w l in ii· cH·c·u r m;111,- Yl ·i 11 s of cmi si cl er a1Jl P sizP . Tli t' h 1rn 011 1· 
s hmni ·0 111 5· ,· e ry 01 .. ·:1 s io 11:1t' s upp u1·(i11g· s lr:1n il s of 1·11l1<1ge11i se d ('O ll -

11 e c liYe ti ssu e , rn us l of l he l'ol L1g·e 11 h e in g 1·u nfi 11 ed lo lh e la rg'l•1· hlood 
,-E'Ss f-' l s . A,; in l he 1n·e,· io u s C':1 ~e t h e n eo pla stic · ti,;snP is cornp osl'll ol· 
1ra1wL:ub e ( t1 ~11:1 ll:y l \YO l' e l ls i 11 t hil'kiwss) \\·lrn se 1·P, lb ltaY e ::1 11 m1mi~ --
1a kaLle r esem1Jla u ce t o l iYer L: e ll s : t h Py a re i1 ol >·g011a l l' l erne11 1 ~ 
some11·h at Yari :i11le in s ize (101,( to OYer 201,( i n lli<1mPler ), m od ern te l.\ 
ll i:> tinctl .\- outli 11 !-'cl . \\-ii h .-; ing le . ('Pnt ral 11udei si milar i o (h ose of 
h epa t ic 1 ~ e lb , li11 t 111 01 ·p rn 1·iahle i n ,; izP a n<l 1rn n :il l,,- l' 01rn icler a b l.'
l;i rger. Tlw uu d e i 111 p;1,;111 ·e 1 ·01-'- 111 l O<i,u i n clia m e1er , \\·hi l e largp 1· 
a nd obY iously d Pµ'f-' 11 ern te ones m :lY n •ach a 1li a 111 ete r of 15,i; . 'Jhesl' 
d eg en era ting n11 de i a r p fo irl» cornmon a 111l sh o"- a 1li sti 11 c1 dno m :i
t-.o l~-;; i s, th e l' en1 r nl por l ion of 1h e nuc leu s b e ing 1mst ai1wd (i .e . (' OlTl 

]iletely di s:;oh ·e1 l 0111) o r :;h o 11·i n g a l ittle cloud y gr:inular 1l ehri :>, whi l 1• 
the ch rn m aiin is ;;egn•g at ecl a t the 11e ri p h Pr y c :i11 s in µ; a m:irke il 
t h i c ken i 11 g ( 11p to l · :) 1,( ) of i h e n uC'] ear m embrane . S uch n u cle i {)ft p11 
appE' :l r like largP Y;1 cuol es with in i h e 1·elL. ThP n11!'l eoli ::i rP 11rarl .1· 
;11'n ty s prominent , 11: ~ rnt ios of I :!) b e i11g 1·om m o11 J.,- Pn ro untNed , 
:1lthougli 1 : 1--t n ' p 1Pse11 is :1 ll lO!' E' ;i\·eragf' fi g urE' . 

H eg·a n l in g th e c:dopb sm of i he t umo ur ce lls , a fe:it u re i s t hP 
Y;n ia1i o 11 i 11 sfo in i 11 g i·e :1cl io11 , 11 01 on l ,,- fr om on e parl o f ibe t.urn ou r 
to a n otli Pr :incl f rom 0 11 1' (· ell t o 1lw next, hu t :1 C' ti1a llv witl1in onr and 
1 he :-; :imn ce ll. ' l' lrn s t li P cytopl as 11 1 lll:J,\- lil-' <l isti 11 1'tl,, - eos ino p hili <· 0 1· 
1li st in ctl v ha -;o ph ilil' . l t i s n ot· ]; 111 1\\'ll w heil1Pr th is m a \· 11 01 lw cill 
artefo c( llm• to lh e l ong p n •sp n ·:di.i 111 (1:{ :-·pa r s) i n K:1ist'r ling . H ow
p,·er , ill sorn e sedi.n n s 1 h is rnr i;1 h il ih - i -; n ot ;;ee n :111il of I h l'se it c:in 
h e sai (l 1lefi ni tel>" i ha t- t he cYl op l.i s;H i s l e ss t'os inophil il' 1h a n 1.ha i 
of t lw liYer cell s . 'J'h r r ylopl:i srn ic g r a1111ln1i011:; ;11·p fow a n rl i 11 c011-
s pic11 011 s . J ,nmi 11 a are sel cl orn seP n a n rl \\·h e n t lw.\· orru 1· :ire small 
:incl i ll-rl t' fi n ecl , no 1li sti nd rn rl ia l :Hran g·ern en1 of lhe l'ell s lw ing ,;ee n 
:ll"Oll n (l t h em . 'r h P (' ell trn lw r11ln e a r r separntell h ,,- a strorn :1 
P-x ch1 siv 0l5· of r npi ll ar~- n:it u re :i nd onl:v 111 oclf•rat t' i n p rnmi.n enf' e . 

I n o ne sectio n eYi d Pn f'e of i1n«1Sio11 of :1 ra p s11 l a r YE' i11 i s seen a n <l 
1 hi s i ~ con fi rm e cl ll\- tl1 e p resp 11c ·e of l"i r c· 11 l a ti11g 1 nm o u r cell s i11 fo p 
11ortal rarl i f'l Ps of t h P s 111T011111l ing· li.YE' r tisR1l P. - .\ pnd fr om i:hi R t h P 
l iYer sh o \1·s i10 s i ~· ni fic an t c lian g·e~. an rl n o fatty c h a n ges o r pigmc•nta -. 
t ion ::ire see u eith er i n 1he l iYe r 01· i.n t h e tum our paren c h y rn u. 
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N c 1111u.f>s .- 'L'hi.; lll lllOllr i 11 j(.; g( ' ll e1·a l 11 atlll(' i . .; .;im ilar (o ca~e 
1 , Yi;r, . , i t JH b.;l'.;.;e.; a lll(l rp .. adl· ll u111;11ou . .; .. l.1 ·_p e 111' . .;(n1('t1ln' ::1 11 11 
.;h o11·,; l ittl t• :rnapla.;i a. Ye t it .; !1011·.; i11tra1·a.; l' nbr in 1·a.;io11, all hough 
rn eb ,; L1 .; l' ~ :1re JJ()t .;p \ up . It i . .; lP hl' n• 11 1:nked tlrnl t hP 1'ieriJity of 
Pmboli i.-; 11 0 nitPr iu11 ut a li e11i>.:·11 11 :tl111·p : 011 i hP 111nlr::n·y, th e 
uec; unern· e 11f Ya sc1ilnr i111·:i.; ic111 , 11-'li; lf,. 1·e r iL 1· p:' 1dts. rnu 1d· h e l~e l d as 
l ite Ji11 al al'l1il e r of rnalig11 :1 111' _1· i n l i1·(· 1· (t1 11101 1rs . 

1 Jiu !J 110.1·1s .- C..'<t 1T i 11 om :1 h P[l::t t CIC'P 11 uLt re . 

F1i: . (i l .- C.:a r<·ino 111 a l1q>at<1c·c· ll11 lar <' of thl' ox . p1i1J8; nat. ,izv) . 

( '0 .,1' :; ( /J o r /11 1'. :)(iOSl. 

T h,• .; u l:_j ed 11·:1s a11 '1ged (lf i YP <'i "'I F ril' . .; la1 111 1·011· i 11 good c·1111 -
di t ion 11·!i i1 · li 11·:1..; i:; l:n1g ht Pred 011 :1<·(·011 11 1 of .;te ril iiy. I t \\' as s l:tl1·11 
to l1 an• h·e 11 of . .;e ni 1e :1ppc•arn111'd'l . Tl H' ' JIPCirn en (Fi g. fi l ) 1·o nsi.;1:; 
of a p odi o11 of the l ivt> I' in 11·h ic h i.; 11rr .; p1J( :i rn1111c1ecl g rnw t h 4·· 5 t·11 1. 
i n d ia1iwte 1·, fo r t he rn os l pa r t e11do.' l' cl 11· ith in a cl i.,li n('t c·o1111Pc·t1Ye-
1issu p C' a p suk hut at one part of ih cirn111 1fPl'Pll l'P p r otr u1li 11 g into 
the l iYCl' ti ssm., fr orn \Yh il' h h o11·pyp r it :1 J11J<'<ll'=" fairly clistinc·tl>· 
d emarl':il·ecl. Th e l'nnsi ste 11 c·e re.;t> 1ll b lPs t hat of t hP l i1·er iiss up hut th e 
c olou r is tll11 ('h ligh ter, ex<· Pp l iu t•x1<' 11 si1·p h aern or rh ag ic · a rPas 11·hi('h 
a re presen t P:<JI PC iall>· iO\\·arcls i11e 1·PnirP :rn<l 11hi('h :ne :1..;:<111·iatNl 

( ') 'l' l1 ese d et :1ils are tak<' " fr om tile 1101 k of Qn mlan (19:20 , liith He port. 
D. \ ' .S . at p . 027) 11]10 1rn est1ga t ed t he call'(' ol sten lib i n t hi s an illlal hnt 11·a s 
no t co ncer ned with t h e othe 1· p at holog ica l fr a i. u rPs . 
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11·ith stran<ls of com1ectirn tissue. 111 parts a finely lolmlated pattern 
is seen- vaguely clemarcate<l areas l to 2 mm. in dinrne(el'. The 
remainder of the liYel is not Yisi bl.\· :1llere<l. 

:Thficros('()pi('nll.\· (Figs. G2, (j;) <lllll li4) there is lll pai·b a tlic;tinct 
rnnnective-tis,;ne encapsulation (:Fig. (;2) rich in both arterial and 
Yeuo11s hlootl-Ye~sels. In other iiarts this c.apsule is absent ancl the 
tmno11r cell.-; make direct contact 1Yith the hepatic lHtreuch_vma (Fig. 
G3). The shndure variefi sorne11·hat. 1ll general there are elongated 
colmnns of cells (usually two cPlls thick, sometimes more) 1d1ich haYe 
a dist.iuct resemblance to liver eel b, being pol_vherlral and lrnving an 
opaqne granul:n cytoplasm and so rn e1Yhal ('hromatin-poor , ronndecl to 
oval nuclei 11·hirh shm1· a <ti sti nct coarse-llleshecl chrornnt i11 Jtetwork. 
The follmYi ng <lifferences 11et.1Yeen the h1rnom· cell.-; aml liner cells 
are noted: (a) they are more yari.aLle in si;:e than normal liver 
cells, measuring between Fl/'· and 00/A in tlimne(m·; (/1) the cytoplas
mic gmnulations are on tlie whole a little more <listiuct, but the 
li1·er cells in this material are thernseh-es exhemph· val'iabh~ in this 
respect so thai the clifference is not coustaut l;r striking. The 
grauules are, however, l ess eosiuophilic: in tbe tmnour cells than in 
the liver eell~: (c) the nuclei are fairl.' regularly larger , mN1s1uing 
lO·G to 12/'· in long diarneter as t·omp<nerl 11·ith 7·5 to 91' for the 
li.Y(~1· cell nuclei; (d) the aYenige 11udeol i of the tumour cells hear 
an areal ratio to the 1rnele11s of 1 : 14 to 1 : 2ri. (ln the liver cells, 
this ratio is usually gTeater than l : 2Ci.) \Ylien it is also l'emem
benecl that the tm110111· Clell nuclei are enlarged, it will be seen that 
thi8 implie.-; a nrnrke<l absolute enlargement of the nucleoli of the 
11eoplasti \' c:ells and they are i 11 cou se(1 ue11 ce con sitlera b ly more 
prnminent than in the liYer cells; (e) sheaYes of needle-like ('J'ystals 
are fre(]uent iu and among the t umour cells. The>- s1'1 in ,-ery 
\\ eakly with Smlan III. 

'l'he tumour ('Pll !'olumns ai·e sepal'aterl by a strnrna \Yhich <·011s1sts 
e:\.clusivel,1- of capillaries 1vith a ssociated fihrillar 1·eticulnrn, 110 

c:ollagen being seen. This is a promineut fer.hll'e. ln sorne parts, 
hmYever, there are also prescent lraheculae of loose and O]'Pll 

co llagenou s ti ss ue carr.ving larger Lloocl-ves,els aiul these rnay <'Oll1-

plet.ely or incompletely rlemarc:ate lobules of tumour parenchyma of 
Ye1·y inconstant size. The5e lobules 0ppear to eonesponrl roughly 
with liver lolmles, but central veins, hile-rluds, anrl a rarli::il arrange
ment of cell trabeeulae are absent. This druchue occurs onh· i11 
limited parts of the tumour. . 

Small lumina, ,;ome D/A (o('casionall .\- as rnu<'h as l:\u) in rliameter 
(Figs. 62 an(l G3) occur fairly hequentl,1- awl in transedion the cells 
of the corcls are seen to be l'a rlia lly anaiigted a round them. 11he 
larger lurnina are irregularly honlerce<l li,1· tlrn tnmonr cell:-; which do 
not at any time assume an outspoken colunrnai· form. A fair 
number of shrunkeu cells with strongl,1· eosiuophilic ('ytoplasrn and 
pycnotic nuclei ::ire seen. ~fitosec; are absent. 

Occasionally, indications of Yascular peuetratiou rnay he seell, 
and tumour cells occur rarely within the veins of the cap~ule. In 
one section it is .seen that there ha s heen i1wasion of n medimn-si;:ed 
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vein of .a connective-tissue trabecula immediately bene.ath the cap:rnle: 
the vessel is lined by tumour cells which assume a more cuhoiclal 
form and grow into the n1scular lumen as papilliform elevations 
(Fig. 64). 

The liver shmYs no other pathological alterations and there is no 
pigmentation either of the liver or of the tumour cells. 

Fm . 62.-Structurc of the hepatocellula r carcinoma of the ox shown in fig . 61 : Limited 
anaplasia and stri ct encapsulat ion at this portion of the circumference. (5608; 
250 x ). 

Re marks .- 'l'his tumour had previously been diagnosed as 
" liver-cell adenoma ", which is readily understandable when the 
regular arrangement of the cells , the (at least partial) encapsulation, 
and the limited anaplasia are considered . The closer analysis under
taken here, especially of parts of the tumour (which had not 
previously been sectioned ) where aggressive growth occurs, renders the 
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Fro. 63.- Another portion of the margin of the hepatocellular carcinoma shown in fig . 61 : 
Failure of encapsulation and direct encroachment on the hepatic tissue at the 
r ight sid e of the fi eld. (5608; 125 X ). 

I 1 
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J.~ 
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'~l:t 
''" 

Fro. 64.--Penetration into the lumen of a vein by hepatocellular carcinoma of the ox (same 
case as figs. 62 and 63) : Assumption of a cystic papilliform type of growth as th e 
tumour cells line-out the intima of the vessel. (5608; 125 x ). 

143 



E l' ITHE l.IAL T l' .\lO l . lt~ OF 1.LYEH. 

ahove (liag 11rn;i,; u11 te 1iahle accordin g- to th e crit eria >rn a re u sing; 
a nd in spite of tli f' absenc e of es1<1blishm e11t or mdasbses, t h eir 
possib ility r em ai11s ;111d the grn1dh 111ust lw considered malignant. 

Dia,r;nosis .- Ca J'(· i110111a h Ppa tot·e 11 uLire. 

C([se 4 (B ovinf', GOT.' ). 

T h is ::i JH'!'im e n lta-' pteYiou.-dy i)(' ell d P;;cri hed h 1· de Kock ;rnd 
Fonrie ( 19~8) 1d10 ki n d ly ga1·e m e jJPrmission to tm(l~J'f ake a criti(-;d 
l' e-exa lll ination of theil' 11 1 ~dl'l't;1l. l ·'rnrn t l1 ei l' (le-;n iplio11 "e learn 
t hat t hP spr!'imPn (·011sis1s of .. a p iel·P of' ho1·i11e liH• J' . . . sh(rn·i11g· 
t hP pn•sence of' a (·il'cu1 11s(·ri1H•r1 iu111our ... t hl~ iu111onr is lJl'(• sent 
i11 th r .-w bsta1J( f' ol· t·h f' l i1·PI', hu t a t 0 1w pl an' it is asso('iatecl " ·it h 
i hP l«l p,; ule and (-; 11 1 n(·tually lie ,;p t•11 011 tl1e .-; urf;1c·<• of t l1 e o !'g;11 1. 
'L'lte l.« l[J,;ule of' lit e liYC I', O\'l' l' lhe ll l'OJlla srn. sLnul s out ;is a p;il f' 
gre~·is h ->1· h i t1' a1·f'a-!- <·111. in 1li<1lllPIC'J'. (h c•r t h1· 1m11t 11 11· l hP rapsnlP 
is i lTPg· nla rl.1· ihi1·l;PnPd ;111d l'<1i.-;ed ;1h0Yc' !lw s ul'LH'<' of th e JiY<'l'. 
111 tlw s u bsL11J(' e of th e li,·er it ( thl' lH·opla.-;m ) i.' 1'01111d lo ]i p (·in·u111-
snibed and .-;lrnl'ply J11;11 ·kf' cl oh frn111 th1· app<1 rvn( l.1· 11 o rnwl Ji,·er 
t iss ue ln· :1 ,,·Pll- tl e fi 1w d fi.hni us (·a psule ,,·hil'li ' '<ll'i("' i11 thi!'k 1Jt•ss 
frnm 1 1·1u. to '2 (· 111 . I 11 t lw latlrr tbi.(' J, ]Jortion tlJt•J'e arl' l'f'\Nal 
fnl'i ,,- Ji ich 1·a ry ill .-; ize l'rllm l mm. to ± 111m . i11 (Ji;1rn1·ter, thPsl' i'ol'i 
va ry i n colo u r frn 111 pal (• g1·p.1·ish ,n'llo\\· to a pale g n·eu. The su b
stance of ihe n eo11L1sm slw>1·s a lohulated ap11e:11 ·a11!'t'. ThP lohulP~ 
Yary i11 size frorn those '2 n1111. in di;1rn PtC' 1· to dong-;11<'<1 0 11 es 1 1·nL 

lo ng. Ln hP t 1\'ee11 t l1e lolrnl rs a re rP d(li,;l1 spots ( lta P111onl1;1ges) JwrP 
a11ll t h ere . .Lu plat·es these a s.-rnlllP a li 11 Pa r app earnn (·P ;u u1 oc-cm· 
rngulal'ly t hrnng hou t the- s nbsLrnl' e of tl1P n eo pla sm . Th e colour i.-; 
for the mos! part green . b ut ligh t<•1· .-;hades of ;,!'l'P\· ish and <',·ell 
yello"·ish gn'en can be i1l enti fil' d . H P(l spots a11d sorn Ptim es l'Pcl 
l i 11 es 0<·<·1u i n an inegular mann er lhroug·hout 1h e .-; uhstal!l' e of ibr 
(11m o11 r " . 'l'o tl1i s c1esniplio11 it s lioul<1 IJP addPcl t h<li the 11 eopb srn 
is irregulai·l .1· rounded in outline . tha t it lll f' a -;1nP .-; ca. -!- cm . in 
c1 inmeLPr and that l1rsi1l Ps l h c -;ma lln nodules i1resr 11 i in il1c' tm11om· 
l'apsulP th en ' ouu r sen•ral e11t irPl,1· outsi d e tii P f'a 11s 11l e hu t in the 
i 111me1l ia te 11P ig· hhom·l10od of 11iP rnai11 mass. Tht>se arP fai l'l y sha l'ril>-
1·in·urn sn ibed lrni to th P u akPd e.111 s ho\\· 110 si gn o f ('11P:q1.-;ulat, io11. 
T her e <ll'P f tll'ther 11111l!i p le fo!'i 1111111. to.-, rn111. in di ;1m e tl'I'. di stin 
gui sh<'d ho 111 the> ]i,·Pr ti .-;s u1• 11.1· ;\ ligh1 PI' co lnu1· 11 ut not olhp1·1,·isP 
sharply <l Prn< 1l'<'atP d thP rdrom. } ' nrth er. tlw («lps ul<' appt«HS ,·e1'.1· 
tlPfi l' iPn l if 11ot (' 11tirel.1 i!1!'ki11g i 11 pLH·('S arnl inpg·ular 111 a"S('H of 
nropla ,;i ie ti .-;,; up appra l' h (• J' e to hnd of'I' fro111 t lw main 111;1 .-;s ;IJl (l to liP 
in im1 11 l'di<lil' 1·011tad " ·i t Ii th e· li t'p at i1· parP11ch.1·ma. 

)li<Tc,;<·o p i(-;111.1·. n1 ! lw .'iPCf io11 s ;1,«1ilalil<> t hPrl' is a (k 11 se 
<·o llag(·'ll Olb l';1psu J(, " ·hi!'h co111plete l.1· (' 11 c lo 'ie,; thP gTe<ilt' r Jl<1r t. of' tli P 
ci l'cum fe !'e ll( 't' of lh<' rn;1in t11111onr 111;1 .-; .-; f' rnm th e snnomHliug· Ji,·p1· 
ti ssu e, a.lth ough it rnriPs g reatly i11 thi!'knes,;. F nrn1 t h i.-; capsule 
occasio 11 al (rnl:eC' ula P of (·ollagPn ous t iss11<' ino:·ppd 1l1rn11gh the i:;uh
siance of tlw neopb snt. , \ pari from thrse nnd O(·l'asion;tl hl orn]-Yp .';seh 
a<·r·m11 p:11tie <l h1· a l it-tlP l'olbµ:enons I iss1ie, tlw strom;1 i~ P111irel.1· of 
capillan· na t nrP a11cl d P111<1 r catP,., onP from another flw parc'nchymal 
n 11 it s 1() lw cl e'inihPrl. 1 11 g'ell Pral i hi ~ rnpi llan· ~fro111;1 j, smne"·h a t 
m ore prn1i1inp11t 111;111 1l1 e co 1TPS]l0 11 <ling- ( in tralobular) capillari f's of 
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the lin' r tissue. The tumour cell,; are arranged acconling to brn chief 
pattern,;: (a) trabec.;1ilae, usnall:y t 11·0 cells in thickues:;, wh ich Yery 
often enclose a small central lurnt:•n arouncl which (in trn nsed ion) 
the cells are racli.ally arra11gec1. These lumina Yary rnnside1·ably in 
diameter (from 0,u to 1011) ;~ncl an' mocleratel.1· shaqily outlined by 
the apices of the cells which howeYPr show 110 distiHct cytoplasmic 
condensation at the free borcler; (71) soli cl aheoli, often some G011 
in diameter. rrh e1·e are all transitions beh1·een t h ese two typei;, hut 
usually the one or th e other predorni.na( e,; in any one part (or gross 
lobule) of thP tumour and i.s separated from a n area of the opposite 
patteTn h.1· a c·onnectiYe-tiss ue fra becula. 

1'h e cells are of pold1eclral sh ape and \\hetlwr mranged in trnbe
culae or in aheoli li aYe au unmishtkahle i·e,;emblan ce to liYer cell;; . 
Tn the frahecnlar units tl ieir cytoplasm i11cli11 es distinctly tp :-i n 
aci.clophili.c re<ldicm, sbining a pink-matn-e with haemalm11-eosi11, 
,,·hile in the alYeolar po11ions the cel l cytoplasm is inclined fo 
basopliilia. ln 1ioth C'ases it is fi.11ely gTanubr. 'l'he rell s arranged 
in trabeculae :-nc usually some"·hat Lnge r (15,c() t han those fo rming
alveoli (11,u) . 

lt i ~ uol<~'.Yodh)· thal the 1111r:lei of t li e f111nour eell s are less 
in·egulrtr in si::c and sliape fh({il tliosP of lh P li1je 1· cells in the 
'i lllTonn cling h Ppata pareuchym.a, actual mPast11'Pmenls being: ]i Yer 
cell nude i ca. 4·:}11 to l!'i,u in long· cliarn eter, t nrnour cell nuclei Gn to 
10· 5,u, 0 1 1J~, Ye r.1· l'arely 15,i.c . arnrnge "f- 5,u; ancl it i~ dc~ al' that the 
li1·er cells in t his h ~s1ie r·an110t· he u serl as n basis for comparison 
with th e tumom· celb. Th e tumour cell nuclei show no significallt 
diffe1·e11 C'es in pattern from that of th e nonnnl liYer cell n ucleus , 
be ing only rnoclerntely ('hrornnhc, nlthongh a minority of the nuclPi 
Hhow hypeTchronwsia or pycnosis and a few irregular shrinka ge . Tl1e 
nucleoli are no t c011 spicnous, then : X ratio sel clom exceerliu g 1 : :n. 
Ag'.ainst this, th e liYe1· C'ells i11 this specim en oft en shmY ratios of 
1 : 16 and eYe n as 111 nst as 1 : 14. 

FaHy vacuoleii in lhe tnmom· c·plls are not frequent except in t li P 
more central part of the tumo1u, \\·hen~ they oc·c1u in about half of 
thr ('ells and reach the siiw of the nucleus. A hya li11 e degeneratinu 
m tl1e fo n11 of pink slain i ng (h aemalum-em;i11 ), glassy globules i.n 
thr coell c·yioplasrn is also ,;een in these parts. In parts the li ni 11g 
cells of Die capillari es are prominently filled " it li a light oli\' e-gn•rn 
gra milar pi gm ent allcl the same pigm ent i ~ :-i l so see n " ·ithin t h e 
cy(opbsm of rna11y of the t. m11our cPlls, :iltbongh in smaller amount 
and not eas il.1· ilPtPdable e:s:cPpl on d ose e:s:a mina( ion " ·ith .an oil 
immeTsiou ohjedive. .Jiucl1 ,if lh e pigment prPsent is und ouhtecllv 
bile-pigmeut, bnt for a fuller :::t ucl)r of the pig·1nents prrsent th.e 
original publication of cle EoC'k a ncl Fomie (1928) m:1y he consuli.ecl. 

Bi1rndeatP cells are oh<rtvecl only very occa:;ionn ll y- (in the Ii-Yer 
cells, Oil t h e o(·l1 er lin n d, double nuclei are of freque nt occn1Tence). 
The capsule sho\Ys pronouncecl i.1n-asion by t h e tumour !'ells formino· 
:1oclule~ some of 1Yl1ich umloubtedly represent li loorl-bmne i~wtastas~: 
111 th~ _capsule, since an endothelial lining i.o the capsul :n spaces 
conta mrng these cell masses could often be d ea rly cli sti 11 g 11i sbecl. 
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EPITHELIAL TUMOURS OF LIVER. 

FIG. 65.-Structurc of focal hyperplasia (belo\I· and to left of centre) in the liver of a bovine 
which was also affected by hepatocollular carcinoma: The lesion is probably 
to be regarded as precancerous. Kotc the signs of anaplasia in the surrounding 
liver cells (arranged in cords), and their larger and more irregular size as compared 
with the hyperplastic cells arranged to surround small lumina. (6072; 500 X ). 
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HEPATOCELLULAR TU~IOuRS. 

Outsi(1e the capsule, ly ing within t h e hepatic parench yma. are foci 
of cells in morphology and arrangement iden tica l "-ith t he neoplastic 
cells. These fo ci (Fi g. Gb) are, far from being encapsulated, most 
inc1ifferent ly circum scribed and to all appearauces in d irect continuity 
with t he sunomHling liver ti ssu e. T h ey dist u rb the normal lobular 
arrangement of t h e liver, being composed of inegular, l umen
containing cell-trabeculae . T heir ca1)illary stroma is in continui ty 
"·it h t ha t of t he surrounding liver ti ssue. T h e cells as 1rnll as their 
n uclei ar e sm aller th an those of the contiguou s liYer tissue and the 
whole appenra u c:e is t h at associat ed 1Yi th a prinrnry focu s, contra 
dicti ng the clnta one expects to find in t h e case of a blood-borne 
metastasis. These foc i sh ould he r egarded as a<lenomatoid hyper
plasias, altlrnugh it is li kely t hat th ey are prospediYe adenomas arnl 
ca rc11101nas . 

vVithin the tumour occu r wic1e eml ot helia l-lined blood-spaces, 
undoubtedly arisin g as a disten sion of the capillaries of the stroma. 
There are also t h e lwemorrh ages describe c1 by de Kock and Fourie 
and small areas of total necrosis. Th e capsule shows " round cell " 
and eosinophilic infiltrat ion and in the neighbourhood of the infil
tratin g t umour foci sh o1n al so ccn1si<l erable fibroblastic activity. The 
mi to tic in cl ex is l. 

Remarks. - ) lorphologically this tumour, like those previously 
<lescrihe rl , is greatly lacking in sign s of anaplasirt an cl has a low 
mitotic in dex indicating a slow rate of growth. The " orderliness ' · 
of t h e t u mo ur tissu e is here striking ly ill ustrate d by contrast with 
t h e actual l i ,·er cells which , if occurr ing in a tumour, would be 
clescr ibed as ex hi bitin g con siderable anaplasia. Yet the tumour has 
form ed in h a hepa tic m etastases in its neigh bourhoocl rrncl 
infiltrates i t5 capsule. It must therefore be considered as belonging 
to t h e malignant g roup and the term adenoma used by de Kock and 
F ourie is t herefo re not a suitable one bv 1Yh ich to describe it. The 
general " unbalance " of t h e liver cells" in this case and the forma
tion of multiple foci of hyperplasia are interesting features which 
will be r eferred to in t h e general discussion. 

Diagnosis. - Ca rcinorna h epatocellulare; and multiple "adenorna
toicl " hyperplasia of th e liver probably to be regarderl as early stages 
of neoplasia . 

Case 5 (B oi;inc, 9729). 

Th e specimen cons ists of fragments of bovine liver showing 
multi ple fo ci of lighter colou r (greyi sh ) than the liver tissue. The 
larger ones are visibly encapsu lated , the smaller ones not. They 
vary from 1 m m. io l ·5 cm. in diameter. Some are ronfluent. In 
th eir subst ance they sh ow pin-paint to pin-h ead-sized reddish areas 
(blood) . On t he surface of t h e liver t h ey cause irre()'nlar small 
elevations of the liver capsule, cover ed by the serosa. 

0 

'l'he whole 
liver 1vas stated to have been affe cted and to have been enorrnouslv 
enlarged. The p er i portal lymph-nodes were also described a<s 
affected, all oth er orga n s being normal. 
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hPITHELIAL Tl"-\lOl;l~S 0 1•' LlVEIL 

}licrosco1iical ly (l<jg. GG), oue ,;ees multiple foci, sonJP cllstillctl5-
encr:tpsulated, others illtimately infiltrating the liepatic pr:trenchynw. 
They consist of :\ purely capjlLn-y stroma supporting trnhecnlae of 
cells ,,· Jiich lwrn an unm ista kable similarity to liYer cells. These 
trn becube lack onlerly arrangement am! 11irectionr:tl pai.l em. They 
are most often bYo cells in thickness, but often also three or four 
cell::; in thiclmess. 'rli e cells :ll"e polygonal and their outlines as sha rp 
as thosP of th e liYer cell s. 'l'h ey are of Yariable ::lize, m easuring 7 ·:) 
to 15µ. in lon gest diam ete1·; th e>- do not as a ,y]1ole differ 8igniti cantly 
in size from t he liYer cells, bn t show more Ynriation in this respE>c·1. 
'l'he nuclei are on a11 aYerage slightl y larger t lrnn those of the liYer 
cells. Tl1 ey YaIT in slwpe horn sphe1·ical to sh mt-oYal. Thei1· 
aYerage 1liameter is (i,u to 7 ·5,u and t h ere is consiflernhle uniformit~
of size ancl sh ape. T h e nucleoli, usually single aJHl central, are more 

F rc: . G6. - A more frankly malignant h cpatoucllular carcinoma of the bovine: :\fultiplc 
intra hepat ic secondaries invad ing th e liver tissue. (972() ; 30 X ). 

iirmii[nent tban those of th e li n·1· cell..;, ii : :S rntios of 1 : 9 being 
fr eq1iently !mrnnntel'etl , an d the l'atio is selclom lec;s than 1 : l G. 
The nucleoli are thus Yery regularly enl<uged. 'l'lte chromatin 
pattPrn of t h e nuclei in most of the cells does not show significant 
departures from that of t h e normal Jivel' cell nucleus, the nuclei being 
ouly moderately chrom atic. Hype1·chrornatic nuclei are, however-, 
seen fairl)- fr equentl.\·, relatively coarsP granule,; appearing in the 
nucleus, especiall)- i n the zone adja cent to ili e nuclear membrnn e. 
The 1·ytoplasm is fin ely but distinctly granular, the granules being 
Rollle\1·hat more Pasily visible than those in the liver cells. H is 
distinctly less eos[nophilic than that of the li'er cells, but is not 
ba sophilic, t h e colour (with haemalum-eosin staining) hein g a 
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rli,c![nctl.1· pi.uki .'h lll<tlL\ l' . Snrnll lt1mi11a an• ln·c1rn• 11 tly '(' P ll. " ·ith !lie· 
eel.l s SOlllP\\· lrn i r:1c1i all.1· arranged ;1ronnd t]w1 11 (" rnsetiC' ,; ' '). Larg·c·r 
.lurni11a i1t:1Y abo lw SPPJl cli:; t e11cl(-' 11 \\ it li ,;c-•r :1\I,; ( pink ,; faining- "i i h 
ha emnl1L11t-eosin) g lob1Jl es "hic·h may call .'<' :1 cli,;tinc·l c·on«:11·it.r of 
the clisfo I borr1Prc; of t l1P enc·losi 11g cell,.;, or the• c:ell,; may c>1·cn liP sornP
"·ha! fhiiPHecl m c ulJoirlal in sh:1pe in conscqueuce of the prPSSlll"C'. 
Tlu•,.;e largPr lt1n1ina may orte11 h:1Ye quitP clisti nd outlin es :rnd ih E' 
enclnsi.11g· ce ll l:ordt>rs nppE':ll' a ' :1 t hi 11 sli:np i·efrad ilc: line'. Tl11·,\
oft pn lll E' :1 . .;une ::\11. i n 1li;1mt>!PI'. Srnn ll li:1E'lllonhng·p,; oc-c-t11 h<'q ne ntl.1· 
ill i lie• nc•oplnc;t ii' tissne. }'at t :--· drnn g-Ps nrt> quitE> i11 s ig-11ific-ant , lrnt 
:1 f:1i1 ll lllllhPr oi' ll PPtl le-lik e n.1·,;i;1J..; :llT<l llg'C' <l i11 siiP:lH' S ;11'<' to Jip 
c;er11. 'J\i«.1- ,;t:1i111·p1_1· 11·e:1k l.\· 11·ith SucLm lI I :rncl often li e appare11tl.1· 
wi!lii11 ilic: c_\· top l;1 ,-; 11 1 of t h<• tll rn our r-c• l k J<'i11Ply grn 11t1l:U' hilP i1ig 
J1H• 1i!· (grPPn ) 111:1 y hr ,;f'en wi fl1i11 ! hP turnollr l'ell ." 1111d e1· dosp ~nntin1 · 
\\ii 11 highl' .'t 111:1g-11itic·:it i o11 iillt i,; 110! :1 s t1 ·iking l(':ihn<' . 

_\L111.1· of !Ii(• foc- i :1ppPa1 to li e " ·ithi11 p1e-f o11u ed S]l<I<« ·~ :11111 i 11 
so111e of thee srn:1ller 011c•:; :111 <'1Hlot li eli:1 l lini11u· c-;111 l1P cld c•c-! e ll ' hc)\\·i1w 
-fli:it t· lw 111nlii pl (·' 11: 1! t1n' ol' tlil' !t1rnou1 is io be :1su·ilwd L11ge.ly, if 
1101 entin·h-, to i1iirnltPp:ilic 11 1Pta s(;1..;i ' . J)isii11ct gn!\dh of !Ii<' 
tt1111om· PIPllH' lt b \\· itliin t lH · po1·i:d Ye 111 :; in (_Jlj _,so11 ".s c:1p.;ulP 1·a11 :1l so 
lie• .sPen. The 111itoti« incl«:-; i,; '.!. 

Tlie i11tern• 11 i11g- liYer (i,su e i:; o±tc11 rnt1c-h c·outpres.wcl. ft ,;ho11·s 
a pc·1ilolit1lnr c-irrlwsis a11ll b i l e-r luct p rnlif<•1«dion is ril .-o (o lie sec• 1J. 
Fati.1· c-n·:;tals 11in y h(• fou nd a rn ong ili e liY<'l' «ells nnc1 lii le-pigme111:1-
i. io 11 .i s :11.-;o p1·pfie 1d. The /J cili11 crblr111 .-;bi11ing i.; uegatiYE' for lioth 
tu m our :111rl liYer ti:;s ne. -

T< c11111rks .- 'l' he d earh i111·a ,.; iYe gTm1·th of this ti1111our, r es11011-
f'ilill! for its 01·c·unence ,;.; rn t1l tip l e foe:i , :1s 1rn ll a . .; th e rq1ortPd 
1111·t:1St:1-is to the re.L(·ional Jtocle, , lt>aYPs no doubt as to th e malignant 
11:.11,ure of ihi,; tum our. Yet i11 rnm·pliolog-,1· ii sho"·" 110 cli.sti11d 
c11ffP1Pnc-('S fron 1 !l1P 11011-rn eta .-L1si . .;i11g· tn111ot1l'S " ·ith wliic:h " ·e haYe 
:iln•:1c1y dealt. 

/) irt !J 11 os is .- C:i r1 · i norn a h epn ( ocell ula JP. 

S11mman; of t/11· L'11! /!()logy of Cru·ci11 o ma. hc7iatu1:P!l11l111·e in lJoui-111·s. 

Th e fiye 1·:1..;p:; desnil1Pcl ill t1 s(r;if p th e Ltd t h:ir :1111ong tlie c_;;1 sp:; 
ol li o1·inu hep;ilocE>l lnLn «:1n.: i110 111 a in thi s c·olledion thNe i fi scar(;(•l:--· 
onP th:1t in its bistopnthology tulfib the ni(Pria hy whi«h hank 
can·i110111:1 s .aJP 1ts11:1ll.1· chara ctP r i.-;ed, nnd ii i.-; tf' a(lily 11n1len-da11<lahl e 
th:it· in L"·o of t he l'Clfies a diagnosi s of arlc> norna l1ac1 preYiou sly lw<•n 
rn:1tl e . Th e 111:1i11 lP .-; .-;on to h e learne<l front t h e rni cn>.-;c-opic stud:1- is 
ihnt t hPre <ll"P no 1111iYe1·s:1 lly appl ic_;able morpho logic·al criteria h.1· 
" ' hi ch ih e malig·u:111t cell (in thP sen se of a cell f'apn hle of i11Ya s io11 
~rnrl thnPfo1·e :1t lc>ast pote1di:1lly capahl P of metastasis) Gan li e 
r ec-ogni sP11. ~.n 111in 11 te <li fferf' 11 ces :ire obsPl'YP<l hehwPn the cell,; of 
c:a n· in o111a n11cT ihP cells of (non-inYaSi\·p arnl nnn- 111 E>ta s tasi s i11g·I 
aclenoma. 111 oup «ase especi:1 ll:---, the turnonr cells arr a ctua ll;;- le,.;.; 
inegula r in mo1·pholog:--· than the (a s .1·et) i101H1Poplnstic 
liYer c- E> ll s. JT0\\·p1·p1-. t h <'re i ;; 110 clnuht that morphologica l rriteri a 
c- <111 he of grPat as:;isi:mc·e in arlcling in th e cE> rtainty of th e knmdeclg-e 

149 



EPITIIELLU . Tl_: ,\IQ l JRS OF L IYEJC 

F ro. 67.- Margin of an hepatocellular carcinoma of t he sheep: Above, right, limitation by 
t he connective tissue of a portal tract ; below, right , direct in vasion of the hepat ic 
t issue. (1 3043 ; 120 X ). 
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111':1'.\TOCELLL l .. ·\I( TUAlOUWS . 

iego:inling e"adly \1liat lyve 0£ l e.;ion onP i,; Jeali11g 11·it h, e 1·e11 
tho ugh not of reg·nlal' uccu1·1en"P. In lin'1 11:1lhol og.1· il is a,; well 
to ricl oue.-;f'lf oft he <·ommonly :H·cept eLl conce]Jtion. of the consta ncy 
of the 11101pl10log·icnl UL'l'.O lllJHUlim e11ts of maligu:111l·.Y, for most of 
them :11e 11ot ;1pplic;i1Jle . Thus \\'e ,;ee t h: it encap,;ulatiou , 'ld1ich i s 
pa1tially or fn lly pi·e,;ent ill eYery one of the aboYe h1rnom·~ i ~ no 
pn'rngatiYe ol the he11ig·n gnmi h. H eg;urli n g the ('ytolog.1·, a fairly 
coHsfont feat u1·e i.; the presence of a gie;iie l' ineguLn it>· in cdl sizP 
than i,; fo und iu the no111wl l iYer i i . .;,;ne, hut ii mH,;t be i em embere<l 
th;d , ;1,; i i lust rnte<l b.v Case -!, thi .; rl oes not imply that i he cells ot 
can·inoma :up mon' ir regular in Ni ze th;111 rnlJ11on1111l but no11-11eop]a;; tic 
liYer celb. Thi . .; inPg-lil::nit.1· j,; Hot rnnst :mi 1.1· in i he d ireclion of 
enbrgem e11 t, :lltliough l :irger r- Pll s than i n no 1·m:d li1·er lissn e (P.g. 
301') rn:i y he <' 1H·o11niPred in som e t 11m o11n . Th e Rize-clwn g e" affect
in g irndei a1·p 1no1e ('011sla11t a11<l 11 sn;1ll.1· I he t 1u110111 · (' ell nuclei are 
la l' g"e l' th; rn t hose of 11onn:1 l liY1-·r t i:; c;u e; what i~ rnoi·r~ consLrnt is a 
g1·eat<-'1 Y:11iaii on in size, although, :1 s sho11·n hy (';1.;e -+.t hi s may not 
h e so gTP;tt ;1 s in 11on- 11 eopb . .;tic liYer ti ssue. U e1w l'al l .v i.lie cell 
cytopLi s1n i~ rn or e basophilic; t l1an ihat of the Ho1ma l li-rnr c;ell , bu i 
t hi :; aLo is i11 com;hutl a nd gre:1t Yariah ili tY ma .v he found in one 
and th e s ;1 rn e t urnmn. '!'lie n : X Ta t io \1·;1::; d Pal'ly i ncrea .se!l 0 1·er 
t h e normal in 4 of tht' 5 case,, i n o ne 11 011· e ye1· , t11f' nnel eoli l'Pmai ne!l 
i1H:onspi c11ous 'IYl1 ile the nndeoli of tlie s urrounding 11011 -n eopbs ti c 
liYer c;e lls often i eal' he(l the aYerage r atio fo r t he JlllclPi of lnalig11ant 
neopla sti(' liwT c· pll ,; (11 s11 all.v in t h e r egi011 of J : 14) . Bile-pi g rn eJl
tation \I-a, present in on l.\· f c' 11· c;a ses , a11cl in 0 111 ,1 · one 11·;i..; i t pre , ent 
in suffif'i e11 t ;1 mo1rnt to ;1 ffed the grns.-; a ppe;1 J"all('P of the neoplasrn 
(' · caninoma 1Jiu.dc " ) . S m all lum i11:1 \1·ere fo Hnd in c·Yery casP , 
aHhoug·h not ab a~ · s il1 a ll pal'ts of i he t m 11oul' : they a ppear to 
OC('Ur regularl,1· in ihe .. traliecula r . , a na11 ge rn e11 h of the cell s 
an cl to b e a lJ:ie n i i n the " ~1 heolar .. form. They a l'l' rn' 1 . .;tly in ('Oll

Rpir·no 11 s, hut nw y 1·pach a s i1:e of :;::ii' · 'l'he.'' ai:e lo he de:~rl,1 · <lis
tingni:·dwrl from i he crntspoken lum ina of the bi l e-dud lu111ou1 ·:i to 
he rlP sc1·ihed la t Pr , a nrl the esseni i a llv pol~·gona l ht mou1· !'dls tHP 
nPYer out.-qrnkenl ,1· colnrnnar. ) ... con st:ln t <·ha1: 1d P1i .'it i,. is the nlmo s1 
e"d11sivel .1· c;1pill:ny 11:d11re of the stro nrn. In rn;rny of ih e tnmom·s 
thi s is (ap:ni fro111 <wc :1,ional vN;sels) i11e 011 1.\· h1w of ,;frmna JHCReni 
nncl it i ~ to lw l'Pg:11,] ?<l as one of l he 111 0.d irnpo !'l:rnl (']'iterin of th P 
hrpa(oc·Pllulal' 11:d 111 ·p of a i,nmour . 

.L/ pg·anli11g 111 c-' gTos.; p:itliol fl ;.(·.1·, t h<'1P \1·a,; ouh o n <' c ;1 se 111 whic;J; 
on auonn t of ,1 1iking rn ul tip li city ih e trn11 ou l' ''onlcl h :11·e 1Jpe 11 
1·p1· ognised 111;w1·0.;c·opic:ilh :i s d earh · 111 :1 l iµ·11:1nt . Th e otl1N (';1 ses 
con ee1ned Pitlter .'olitan·, \1·ell ci1·<·1111bniliril h1111ou1· ,; or la1µ:e t urnours 
\\ith i11 co n-;p icno 11 s SE'C'Oll,]ary norlul es i11 t heir Yici11ih . S11 r h n0<l1tl es 
a l<' cliffi.e ult In (lishllguisl1 111;1c1·nsrnpir;1l1,\· h·o 11 1 p1·imar1· l1 .qWl'fJb :0ti c 
foci \Yhi!'ll 'IY Pl'e lJle,ent in One l"< lSP. 'Xo C:Oll.;bint 1elatio ll io f'irrho.;i s 
was fournl , inrlPPd the 111rnon 1·,; " ·ere ofte n fomul rn otlin·wise 1ier
f ectly n ol'ma l 1 i wrs. 

I t becornes f'le:11 tlwt in t h e ma joiit>· of ('i!Ses of thi.; hi m our i n 
bovines a close rni ci oscopic study of sections from seYe l'al ,liffereni 
parts of t h e neopla s m is a sinr qua non i11 th e corred estimatio n of 
rnalignanc>· · Thi s nrnst be bn .;ecl on e \·i rl en ce of i ntravas <:ular in
Yasive gTo \dl1 rathe r t han on :tny pnrel>· morphologiral r-riteria. 
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Fm. 68.- A field from the tumour illustrated in fig. 67 : Invasive growth in to ii vein of t he 
stroma and lining of the latter by columnar neoplastic clements; note cont inuity 
with the more t ypical tumour tissue above. (13043; 21:) X ). 
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HEPATOCET.f.rL\H '1T:-1o n1s. 

(ii) Cases ln Ui:mes. 

Case G ((h /11e, 130-±3). 

:\[acrnscopically th is specimen is a portion of oY iii e 1 i Yer sho 1Y iug 
a non-encap sulnterl and not ahrny s r1istinctly outlined rou11detl 
tumour, of 1Yhich t lt e size cannot be ucc urntel.\· giYen ( it \Ya s at lea~t 
the size of a \rnlnut). It is lighter in l'.olour than t h e surrou ucling 
liYer tissue \Yhich it avpears lo infiltrate . Th ere :ll'e also portions 
of hrng, sho 11·in g especiall~, along the ,-en(ral bonler multiple, 
shaqily-outl i ned , often encap ~ ulaterl nodules , situa te rl wi thin !.he 
pul111onan· h-;sne and causing lrnlgiugs bellenth the pleura; they 
Yai·y iu size frnm l rn rn . to l t;m ., the larger ones bPing encapsn late tl, 
the small e !' ones n ot. They h:-.tYe a \1 ·h itish coJour. 

JLicrost·opic-:d ly (Figs. GI , (i8, a ur1 (j!) ) i.he liYel' contains uu 
unenc-ap su1'1tecl gT01dh 1Yhose 11rn1g·ins infiltrate the ndjncent pareu
c hyma , aHhongh ill sorn e placec; t l1p1· are hrni h' r1 h.Y tl1e adYeutitia 
of Yeins of t he porta l syst em (.Fig. (ii). A 1·ollageno ns trabe<"11lm· 
strn rn a i.-; ahsent , the stroma llf'ing- forrne il [apa r t frnrn occa sional 
thin-"·a ll t· d Yeno us blood-Yessels, into \Yhirh peru•tndion of t h e 
tu mour ocr·tu·s and in 'IY11ieh free tumour cellH ran be found (Fig . 
GS)] by capillaries whid1 in! eneu e he b1·een t h e frah ee11 lae of tulllonr 
cells. '!'he b tter are arranged in l'olnmns hrn cells i n (h1c:kn<'ss anrl 
in 1.he,.;e a11 ill-defined central lumen may or may not be present; 
it i s ahrn,y;; small (3 to 111) anrl sometime~ ~c:<ncel.\· Yisible (JJA). The 
cells are nHlially ana11gec1 around it. They :ne fa irl~, distinctly 
outline cl. polyh er1ra l el emen b with a clear i·esemblance to h epatic 
epilhel ium. They are Yaria ble in size (aYera g ing S to 1011- lint l'each
ing a dialll eter of 21µ); mos1. of (i1ern are thus smaller than the liver 
c-ells, b11t th e larger ones exceetl the diameter of any normal liYer 
cell. 'l'h e c:dopla sm in mo,;t par (:.; i,; fointl_,. to defini tely eosinophilic 
on a cco1111 t of the p1 e:-;ence of fow g-ra 11 ule;;; an c1 does not cliff er 
markerll:r fro m the linr cell r;ytopla sm. nut i.n other parts the cyto
plasm m:i:\· he 1lefo1i tel.\· ha sophilic. TllP nuclei are central , u sua ll_,. 
s ingle h11t q nite often clouhle, of shor(-oYal shape, ancl Yary from 4 . ;J 
to 9fl in rlia meter, aYerag-ing- (j ,u. (i. e . they are not different in s izP 
from those of the normal JiYer cells). Occasionnlly slight inegula
i-ities in outline are seen. The nucleoli m·e prominent, one or t'lvo in 
number arnl th e 11 : K rntio is u sually between ] : 1 (i anc1 1 : 32 . 
Occasion a ll .)· the l<nger bodies 1Yhi ch will h e dt>sr-riherl in greater 
detail in t l1 e follo11·ing case and 11 hich are der iYed from nucleoli are 
seen : the)· ltaYe a glassy, unstained appearallce aucl show ratios to 
the nucleus ot J : 14 <actual rliarn eter may be 3·4p.). 'l\rn of su eh 
bodies ma y b e pre;:;ent within the nncleu R. The nuclea r patt ern i s 
mod erately <'hromatic in type, anc1 in most nuclei i rlentical 1Yitb 
that of th e liver cells, i. e. re tir·ul:ir chsposition of the clnomatin. 
Some cells sho'' moclerah• h,qwrelirornatosis of tlie nuclei, the 
chromatin beeoming granular. In som e parts of th e tumour art> seen 
small ha ernonha ges, small foca l l)·mphoc,di c infiltrnt ions, and also 
limited ai-eas of fibrosis of the stl'ornn. It is not seldom that the 
tumour cell trabeculae h aYe a radi al arrangement around a small 
Yein , thus i-eca llin g the strudnre of the li1·er lobnle. )Jitoses are 
sparse, the index being 1. 
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EPITHELIAL TUMOUllS OF LIVER. 

Fro. 60.- P ulmonary m etastasis of the ovine hepatoccllular carc inoma (shown in figs. 67 
and 68): Invasive growth into a bronchiole; round cell infilt ration ; above, the 
n eighbouring lung tissue. (13043; 100 x ). 
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HEPATOCELLULAR TUMOURS. 

In parts there are occasional giant cells, not occurring in clumps 
but found seYeral in close vicinity to one' another. They are irre
gular in outline, measure up to 37;;. in diameter and have a massive, 
heavily chromatic (granular) nucleus, which may be twisted, or 
lobed, or irregularly quadrilateral, and does not show visible 
nucleoli. 

The liver tissue shows moderate fatty degeneration, central to 
midzonal in distribution, and not affecting every lobule. In the 
tumour also the fatty changes are patchy in distribution, affecting 
a minority of the cell trapeculae. But sheaves of crystals, reacting 
very weakly with Sudan III, are of constant occurrence throughout 
both the liver and the tumour. The liver cells show a moderate 
granular bile-pigmentation, which is less pronounced although 
detectable in many of the tumour cells. There is no haemosiderosis. 

Sections of the lung (Fig. 69) show that the metastatic nodules 
do not differ in essentials from the primary tumour. The larger ones 
are fully encapsulated, the smaller ones not, although they remain 
circumscribed. Enlarged nuclei are somewhat more frequent in the 
lung nodules and the uninuclear tumour-giant-cells described occur 
often (they v;·ere mistaken for megakaryocytes in the routine exami
nation). Lumen-formation is not prominent. Small haemorrhages 
and lymphocytic infiltrations occur regularly. Intranuclear inclu
sion of nucleolar origin occur more frequently and may reach a 
diameter of 6;;.. They are hyaline, scarcely stained, and transparent. 
Their areal ratio to the nucleus may be 1 : 2. The cell cytoplasm 
is inclined uniformly to a basophilic reaction. In general the signs 
of anaplasia are more prominent, irregularities of nuclear size and 
shape, binucleate cells and even multinucleate cells ( 4-6) being seen 
more frequently and nuclear hyperchromasia occurring more often. 
Bronchioles enclosed within the tumour nodules may resist invasion, 
but in other cases penetration of their walls is seen to be in process 
(Fig. 69), the neoplastic cells having reached the bronchial epithe
lium or .actually having penetrated into the lumen. Mitoses are 
absent and were not disclosed by a prolonged search. 

Remarks.-This is a tumour of limited anaplasia showing 
invasive growth and establishment of blood-horne pulmonary 
metastases, which tend to become (unlike the primary tumour) 
encapsulated as they increase in size. 

Diagnosis.-Carcinoma hepatocellulare with pulmonary metas
tases. 

Case 7 (Ovine, 13320). 

This is a portion of sheep's liver originating from the Germiston 
Abattoirs(S) and containing a large, solitary, .oval tumour measuring 
8 by 10 em., lighter in colour than the surrounding hepatic tissue. 
A large part of its circumference lies immediately beneath the 
capsule of the liver, where, although producing slight irregularities 
of the surface, it is coYered by the serosa. At the margin, many 
vessels of venous type are seen in the thin c-onnective-tissue capsule. 

( 5 ) The Institute is indebted to Mr. J. Chalmers, M.R.C.V.S. for this 
specimen. 
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EITl'IIELBT. 'l.TMOrns OF LLVEl.L 

Frn. 70.~Margin of an hepatoccllu lar carcinoma of the sheep: Note fatty changes in the 
n eoplastic pm·enchyma, and the thick encapsulation against the normal Ji,·er 
tissue (belmr). (13320; 120 x ). 
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rw. 70.- Margin of an hepatoccllular carcinoma of the sheep: Rote fatty changes in the 
neoplastic parcnchyma, and the thick encapsulation against the normal liver 
tissue (belo\\·). ( la320 ; 120 X ). 
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]l El'.ITO('LJ.1.l"L Ill TU~.lOuas . 

:\[ i('IO-i('()p il«di,v ( Fig..; . 10 and aL;o l(J ) t hl're i..; ..;p e11 i o lie a 1 h in 
f·rnuiel: tiYe-tl..;s ue l·a11snlP e nclosing- 1 he h1 mour , 1Y h icli con s ist.-; of 
t rnbe('uL1 e, hnJ tu fiy p ('elL in thi l'knp..; s, of elP m enb h:11· i11g :1 (li..; ti 11d 
re-;emb ln11 ce to hep:11i(· cPll s and ~1 · liic-h :ire d ernan-:d1·tl h1· :1 ('apill:irY 
.-;il'O ma in wl1ich no coibgc~n i ,; pn'-;f•11 L YPn· (j('( ·usion:d larg·er 
hloocl-1·e-..;el..; of 11"tl1 :nteri:1l arnl H'llO l h type (·our:;e throug·h 1 li e 
tumo1 11·. The lu111ou1· 1·Plls in brgt· j>:ld . ..; ..;hm1· pn1110nn(' e1l f:ilh · 
l'lta uge ,..; :rntl i1 1 al. le :1st h:1ll' of t hern lhe c d opl:i s111 i,s al111os l. 1·1JJ11-
plPt e l_1 1i1·c upied 11_1· :1 sing-l e l:ng-P Li t gloliule 11·hi(·h 1lispbn>...; l hP 
nudPus to I h1• p Priph(-·n· <11 1d 1·:1n . ..;p..; it lo a ..;..; u111P :1 ("J"P..;1·P1il i" 
ll e fo r111 ily i11 :1d:qd<1hon 1o thl' p1 ·(• c; ..;1 ;re. 'J' Ji p 1· ells :11 ·e poi.1g·o 11 a l i11 
..;h:qw , S<JJ l1 P11li:1t 11101(• Y:11i<1lJle in ..;ize ('2 1 io '2S1d I ha11 t he• lin' l'-\'(•IL;. 
but. l'au 11 1J\ li e said to liP l'Pgu lar l_1 · Pnla q_(l '<-i a..; 1·0111pnred " ·ith iltt' 
b it e r. l mli1id11<d gi:1nl cPli s 0('1·111· :111 (1 11·i ll 1w dco..;nibe1l l:il e r . 'l' lte 
n u clei are h mYe1·er u..;uall_1· 1[pfinifr l,\· la 1·ger i11 ..;[z<• ihan lhosP of l he 
l i Yer-1· pl],,; (1Yhid1 am ('!I. 7- :)/' i1 1 lo11 µ· <li:1rn <'il'r ) . i11 :1n1· mpa,;11ring 
10 to ];)p. Tlie l:yto pl:i:im is fin ely gr:mular .a111l in ,;(ai n i11µ· :incl 
tex ture sho11· ,.; no 11o(iC'ea ble dilterP111·p., fr o111 i10rrn:il lin"'t'-ePll 
c:dopla sm. The 1rncl1•i ;ire of ihe sa rn e s lrnp P (,'110rt-01·al or rn uncl e ll) 
a s t h ose of tht, li\ er-cel l..,, \d1 ich t1w _1· rec;l' rn11 le do,;Pl,\- ex1·epl t hat 
the\· (ernl io ]jp l ess r ichh chrnmaii(' arn1 tl1e1efo1p 11,;ualh s(:1in 
~on{e,1·hat m on-' lightly . ilne. 1110 , 01· three n11d(•oli al'<' .11:rnall.v 
Yi;; ible ir1 P:1cl1 1rnde11 s. ( )f (hesP , lho-;e th:il a rP, 011 :H'\·01111t of 
th e t,vp ica l rntdeol:ll' sfo i ni 11 g rea('tio n , re :H1 ih iclP11tifialiiP n..; 
n udPoh ri r c' u ot all prnrni11Pnt stn1c(11n•.,.; :illhongh ;1 "Teal 11 1a11y of 
t h em a rc· e 11larg c~ <l a11cl J1 : X ratio . ..; Y:1n·ill g· fr om I 8 1o l : [(; :ne 
often P11r·o 111il PrPcl (d . ( he 11or111al . not l':\('l' e1l i11g· 1 : :)() or :ii rno..;t 
l : 20). 

''Td h iJJ i li(• llllC l!' t of ;I lllJJll l JeJ" of jJip i lllll Ol\I' ('('ll ,'i :11"1' ;dW 
lHP.c;e 11( l101li es wliicl1 rn :1 )· be lle..;nih'd :l:i i111·l11..;i111 1s, liut 11·l1i('li 
a1ipareni1.1· :11·p 1le 1·i q•cJ horn n11deo l i (Fi g" 10) . ' l' lwy :ll'P 1· 0 11rnlPll~ 
tul-·r' an rJ(1 s (ar·11, a ri d al'e pe r rel'tl,\· l ra11 ,;pa re11 (, ((1 e 11ude:11: d1 r o11 1<1lin 
un t he sid e of t li ern nmoH· h orn the eye cif t he ohwn·1·r lwing dt·arh· 
1·is i ble 011 focussiug- to a lo1n•r p l:t111' of thP sPdio n. 'l' he_1· arr s l1arp l,\· 
onllinPrl h.\· :1 tine rnp111bnu1P :ipp:ne 11ll:1· 1lPriYecl horn t li P 'iillrou111l
ing· chrnma(oi1l lllalerial of I lie m1deu s :ind t h ns i u ..;p('(io11 apJlP<ll' 
a,.; delicaiP 1·ing,;. Th,·.v 11t aY lJP sit na ie(l 1· (e11irnll.\· or i11 1·0111;1('( " · ith 
ihe nude:n· mernbr:lllP , an cl m a.1· also liP in 1·011L1c-I 11 iil1 a i111cJpo]11c; 
of orrl i11ar.1· staini n g· q11nlili rs . 'fJip,- 1·:n.1· grP:dl .1· i11 clia111 e tl'r-from 
t h.:1 t of tlH~ 11uc-leoli (1·i11 . '2 or :J11) to en-P r 1· :)11 .. T1Yo or p1·p11 il11l'P 
m:1.1· he llrE' sPni \Yilhi 11 Oil<' n11 de11s. ThP.1 rn:1 _1· liP:n ;1 (,;pc·t im1al) 
:11· eal r:1 t io to tiiP m1clPus of :l:i rn1wl1 :IS L: :!·I. i 11 olhPr 11onl..; rn:1.1· 
ncntp,1· h d 11p1· 11 0 11P-lrnl f :111cl OlH'-ihircl ol' t hP (sp( ·lio11:1l) :11·1·:1 of ihP 
bli el' . 'J'hP.1· an' 11.1· J10 11iean ,; P..;p e1·i:tll_1· :1-; .-;oc·i:1iell 11it l1 c·,,11,; ..;h1J11· i11g 
Pit·Ji p1· 11ude:11· or n· lonb..; rni (' l'h:ing·p,-; i11di1·:1li1·,, nl' cl0g-1'11 Pr: d io1 1. 
Trn 11.-;ilio11al fo1·111 ,.; h e t11 e<' ll lypi .. :11 11 n('l eo l i a11d ihl' .-i <0 i1tel 11 sio11 l1ocl1 .. s 
:ire ea..; ily to li e found (i.e . 1·ii1·1· e :tll' 11 11 1·]poli 11 l1 i1 Ii _..; \;1i11 l iglde1· lh:rn 
tlH' 1wrmal bn11n1i s"h-1·io1d ..;hacl e. e ,;p el'iall_1· i1 1 lh C'i 1· 1·1•11lr p..; J :111(1 
fo r 111i s l·e:1.,;0 11 il1ey are 1·011 s idnecl to lTlll'l's<·11!- 1-:1c 1wl :tt <' :i or 
hYalin ise<l nudPoli: thPir a r ea l i 1c•Lition (o 1 he 11 n1·l e 11..; ,Jio11l1l t he rr 
f~n· com e i11lo c·mrniclPrntioll in lh e e,:;1inrntion ol 11ie n: X rnlio. 

In i1:1rh , gicrnt l' Plb 111Pasuring· up io ,-> 711 in 1l i;m1eter mT 111· in 
small d 11mp,; . 'l'liPsP, 011 a('co un 1 of iheir 1·Yi'opL .-;rnic :1ud 11udear 
drnraderisti('s are obYio11s1\- de 1i\'E'11 horn i 1mwm· c-dL ('' hue 
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EI' ITHE I .T.\L T U_\lOCHS 0 I' Ll \'Jell . 

l um o u r gia 11 t cells .. ). T IH"Y ha <i 111 tlw ion ti110 di ag110 .'ii'i bPt> n 
m i s takenl y calle d .111eµ; a karYoc,de;; : tJ1p\· ma.\· ha\·e :1 si11µ;le mn('h 
enLrged arnl lobe d n udeus 01 multiple (e.g. li:1lf-a-do /\en) ~ep:ualP 
but closely CJ'0\1 de d Jluclei; t.he nuclei often show degeneratin" 
c h :111 ges (11y p e rdno ma tos i 'i, P ,\·<·no . .;i~). ( )11 tlie other ha1ul llwir 
nudei rn a y be e 1·eu snrnller (e.g. :J11l tli:m lhosP of Hw otlwr l11mour 
celb arnl m a;.- lie " ·i clel;.- scatte1·ecl i11 t hP c.\'lopl:1:;111. 

T h e re ic; i n man;.- pa.il s a cousiclc·ralilP leuf'o . .;[a,;is 11· ithin i h,, 
('api lla1·ies of the s lrnm a; lite c·ells l'OllC'ern cd are small ly111ph oc'.dP .'i 
:mcl t o a l esser exiP 11t Heulro11hile . .; , Such shisis i.'i uol .-;ec•n in l he 
;-; u rl'OUJl(li 11 g liYPr i issn P, 11·hid1 li r .\C :nd C'OJlljll'ession in lhe i11m1ecli::dP 
1·i 1· in ii \' o f l h e lurnour slrn11·:; 110 allrnt!ion,;. I 11 011 P sPdio 11 is se1·11 
111as ,; i. Y.e gT011 t h of lh P t u11 1()Ul' ti ss 11 e 11·ithi11 :1 forge 1·1·i11 at ilH· 
11er ip h r 1'.\' ol' t li c" c :1ps u l e . 1·\parJ.1· sho11·111g t li P i111·:1.-;i1·p 11:ilu1·p of ih P 
l u11 1om· gT0 11·t h. ( J11 hpo ke 11 lume 11-fm· 111al ion is .110[ st'l' ll , hut ii is 
c·orn m o11 fo r t lw 1·e lb for111ing t\1p lraliecube lo ha Yt' a sonH~11·[wl 
radial :11Ta11 ge rn en l :11·0 1111d :1 s 11 1all and iudi s ti11dly b ml ere cl 111me11, 
lb ll :ill.\· 11 0[ e' :\ l'Per1i 11 g :\1;. i n 1liamel1·1'. T lwre i.-; 1H1 ha 1•111oside 1·0 . .;is or 
bilP- pigmPn l:d .ion . 'l' lw li.Yt•r li,.;c;up ,.; lio11·s 011h slight !'atty d1:111g(-'.'i. 
Tl1l' miloti1· ind ex Js -t . 

Hc11111rl<s.-Th is is :1 solitary <"JH·avsulated tumour 11·liose cell ~ 
resP m lile liYel' celb l1oth jn mol'pholog,I' a1Hl in n•lal iou lo a c·apillar.\· 
.-;tJ·o 11w . liul lrnn" e nlarge d 11 111·ki :llld i unpa,;1•1l JI : X rntio, 11-il Ii 
1·a cLtola l ion of t he n ucleoli Lo form a t y pe of i11lra 11u1·le:1r iudusio11, 
:ind 11·h i d 1 sh o'" ni<nk e1l ±alty diangPs . Sm:1ll l11111i11:1 arP formPd 
spm·sely an d i u p a rh t h r1e is fu1·ma l iou of i llmo1ir gia11l l'elb. Hapid 
g r O\dh is a l t e . .; l e cl h 1· t li e 1·omp:Hat i1·eh· high rnituli 1· incle:\ arnl thP 
m a li g n a n t 11a t u re is, i n spitP of lhP absence of (ref'or1I Pd) lllPtaslases , 
e.;ta blish Pcl li.1· i he PYi ileuce of inhaYascular growl It. Thi' t11111ou1· 
had b een , pre Yi o u sl .1· , e rroneou . .;ly c I iag.-n o.-;e cl a s a1l en0111 a. 

Oin,r; 1ws 1 s .- Ca l' l' i norn a h ep:1 tocr11 ulnn>. 

Case 8 (Or111 e , J (jQ(i:)) . 

'l'he :;1w1· inH'a (·1J 1bists of tlie liY Pr of a shPPJl slaughterPcl al tli1' 
l' relm ia A ba lio irs. 'l'lie 1·p11al C:\ tremil.\ ol il11' 1·iµ·hi (clnrsal) lol H• 
and ihP b1 sP of tbP !'a udatP lol1e a1·t' n"11L11·Prl ii.\· a JIPllplaslil' 111a ss 
11·hil'h j,; t.l1i11h· Pnl':i] is u lated from the l i1·1·r tissuP or jn olhPr parh 
1·0Yer e rl o uly b.y lite serosa of th!' organ . .Lt i .s rnug·hl.\· 01·al in ,;h:1pe 
a rnl nw :1 .s1n1·s ~J 11 ;. Ii c·m . ( 'auil alh it abut s 011 l hP i':llJSlliP of il1 e 
kidnry a 1ul t he \·e11a caYa, n eit her o f " ·h ich arc in\·aded, although a 
lob e of the lnn 10 111· i11 1·; 1 ~·iu:ile:i the 11·al1 of th e l:ilt e 1'. The .,11l1srrou s 
surface of i li e tumou 1· ·i, u11 PYP 11 0 11 a('c·ounl of t bP :ipheril'al lobe;;, 
-:) Lo 2 1·m . in il i:irnl'IP1', :;ep;1ralnl ln· filirnu:i ln1he('11\ne. of 11· '1-il'li ilH' 
l u rnour is com1Jose1l. Th ese loli e:i, Ill! ,.;edio 11, :ne 'Pe11 lo l1P sh:11·ply 
1Htiline cl a ud to li e f n rt lw1 SHb1hYicled li :v :'Pco 1iclar.1· trn li ec11lal'; fin:1lly , 
p olygon al lobul e,;, 1·a . l mm. in di;11J1Pler. 111ucli resp111l1liug tho:ie of 
li \·e r ti:isu e . l'all \JP spen. especialh· 11· it h tlw lrnrnl-lrn s. ThP h1111our 
t iss ue h :1s a pink i..;li -.\ ello \1· l'Ol o11r, and ih 1·on sis lPn1·p (:1ftpr :!-± h onn; 
col d :itor age ) is soft :inrl friab le. On sedion, it i..; seen to br l h inl.1· 
en (';q1 sul:i te cl aµ·: 1inst t li P li1·rr 1i c;su P, hut 011e Ps:trnl'apsul:11· noclnl P. 
l ·o ('lll. in tl ia rn etcr . is prPsenl 1d1icl1 is ypn· pootl~- Plll'<llJ'lil:1ted 
;1Hhoug h sliarpl:v f'i n ·uni..;uihed. 'l'hP ll('oplastil' lisc;ne 1·rndai11s 111;111 ~ · 
c :1 lt-:1reo 11 s par ti cle.-; i n places. 
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HEPAT OCELLULAR TUMOlfllS. 

:Microscopically the typirnl shudure of hepatocellular carcinoma 
is seen, and in places there are direct invasive gro,Yth of the hepatic 
parenchyma and bnrn king through into veins whose intimas become 
lined by tumour cells now assuming a cuboidal shape. 'rhe neoplastic 
cells are arranged in solid or in small lumen-containing cords. There 
is often marked nuclear hyperchrornasia, but the 11 : N ratio is not 
prominently altered. The mitotic in rlex is 2. 

Remarks .-This neoplasm, recei \·eel iu the fresh state, \ras 
readily diagnosed by means of a Giemsa-stained smear. The absence 
of an increase(l n : K ratio in an ohYiousl:-· maligmmt tumour is of 
interest. 

Dia.g 11 os is. - -Carcinoma hep a tocell ulare. 

C01npnri.rn11 of Ovine with Bovine cases of Ccucinoma 
hepat ocellulare. 

'l'he only sig·11ifica11t <lifferen ee (lisclosecl in tl1e study of the fore 
going cases in hovines arnl sheep is that in the hepatocellulnr tumours 
of the latter species in most cases (hYo out of three) intram1dear 
inclusion bodies derived from nucleoli are present ,d1ereas these ha Ye 
not been obs~rYecl in the bovine t umours. That such iudusions are , 
however, not. peculiar to t h e sheep is attested hy their occurrence i11 
other boYine tumours ( v idc thymoma and neurofibroma) us \Yell as in 
other species (e.g. the dog and the fowl ). As in the bovine tumourn, 
increase in n : N ratio is common hut inconstant . For the rest , the 
morphology of the ovine tumours, hoth grossly ~mrl microscopicall.v, 
closely parallels \Yhat is found in the ox. In one of the ovine cases 
extra hepatic (pulmonary) metastases occurred, while in our own 
material \Ye haYe found no such case in bovines. It is \\ell k11mn1 that 
extraheriatic metastasis of hepatocellul ar carcinoma is less frequent 
in bovines than intrahepatic metastasis, although ma11y instauce,; of 
records both pulmonary and nephric secondaries are mentioned by 
Trotter (Hl04) and the same author (190;)) records a case of irans
coelomic implantation. Apparently, extrahepatic metastasis has not 
been p1·ffviously reported for the sheep , except to the periportal lymph 
node:-. ( nne case of Frenkel's , 1924) . True tumour giant cells 
occurrecl in hYo of the cases in sheep, but \Vere not seen in the bovine 
tumour~. Such cells, well know n in " hepatoma " of man, ~ne, hmv
ever, "ecordecl iu the literahue as occomTing in hepaiocellular tumours 
of the ox by Hoogland. It i s obvious from a perusal of Hoogland's 
work that there is a general tendency to consider " hepatornas " of 
sheep as adenomas unless actual metastasis is demonstni te(l. The 
problem here is identical \Yith that encountered in boYines and every 
h1mo1u giving eYidence of eYen a potential ability to form rnetas
hses must be classed as carcinoma. 

(iii) Cm·ci110111n l1e17atocel711lare m otl1cr species of Domrst1r 
Jfa mmals. 

As has been indicated above , the onl.Y other domesticated 
mammalian specie,; in 'rhich this t nmour has been recorcled is the 
pig, and even in the case of this :rnimal a doubt exists (a) as to tlrn 
liver-cell natme of the tun1011r in the cases of J olrne (1899) and 
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HaYenna (1913-publicai.ion not geuemlly arnilablt') and (o) a,; to 
the careinomalom; m1ture in the ea se of FeldmaJJ, "·hich is n ot 
dearly indicatetl. In the do mesl i c ca 111 iYores \1·e 10arn from Hoog
land ',, work t ha t t hese tumours are u nkno\Yll . It is therefore un
fortunate th<1 t iu 01ie of our rern ainiug 11J<1111111a l i au r·ases no rec.:onl 
of the spec;il's coucerued exists: it is thought tha t the animal co11-
c·t' rnerl wa ,; u10st prnhably a doµ: , hut 110 certainty exist,; nrnl ea se ,-j 
(dog? 9810) 11·ill th erefore 11ot ht> llescriberl in rletail. 

(iY) Cw·cinomn hepatocelli1larc in th e D omestic Fo1cl. 

There j,; only one en ,,e of thi ~ hrn10m· in tliP Onll erstepoor l 
culled ion : -

Case 9 (F(!lcl, 108Ei) . 

.\lanosl·opically, t h e specimen (';) rn11 ,; i ,.;h of piPce:; of opa que, 
11· h i ti~lt, fr iable tis.-rne :;tated to r epre:;ent portions of a tmnour " ·h id1 
ocr·upi <'d the \\·hole of 01 rn lobe of a fo11 l's liYer. 

Ju the follo\Ying dec;cription con ;-; tant rcfereu ee i" macle to dat a 
concerniug neoplastic: cells w l1 iC'h 11·ill be 1111i11 telli gih le 1rnles.'i o 11 e 
knrnrn lhe u ol'mal cytology and hi,;tology of the fowl'::; liYf'l'. Uaf01-
lnuatPly, of t h e~e on ly the m o,;t hagmentar.\· nncl inaccurate clesu·ip
tions nl'e to he fonrnl iu th e l i tera t ure. '\Vhile it is oubicle the SC'OJll' 

of thi.-; \\·mk t<J ::;n p!J] y such a <l t>fieieury, T haYe h all lo make nse of 
Ill,\. ow n obse1 Yatioll s in thi;-; urnnedion. Th e..-E' are no t io be reganle cl 
u" bein g of an accurac ~y gi·eater t h :m is necessary to make the cl e,; crip
tio11 of tlw t t1mou1· un(lerntoocl. 

'.\[ic·1osc·opica1ly (Fig. 11) unrl Pr low rnngnific·ation tl1i~ neo
]!lastic ti,;sue hears but :i ·rng11e l'E':iembl:i 11 ce to aYinn hep:ilic tis:rne. 
'rhe lattPr shonl cl not lie ciescrihed (as it is in tPxihook,; ) a,; b('hng 
lolrnlatiou: 011 thP r· ontrar,\· t lw regular a rn111gemeut of ePnt ral 
Ye ins nncl port:il system,;, with (nllieit incli,;lin ctly) rndiatiug- nn<rnge
ment of tlie et> ll conl s, appeal's to ofter n do,;e parnllt>l to ihe sln1eiurP 
of rn ammalian liYer, iu ''"hi.ch ho11eYer Gli~:-;on' s r npsule i,; be th·r 
rlen-loped. Yet in re,;pect of cli stinctn ess of lolrnl:i t ion I Yenture to 
say ihat there is 110 greater c1ifterence heh1f'e11 t h 0 liYe1· of t11P pig 
aucl t lrn t of t h P dog· than hehYee n. the l iwr of the rl og :rncl tliat of ih e 
frml. In thi . .; neoplasti(' ti.-;sue tltere i" 11 0 lohu lar stl'nl·ture and 
r·olla gP nou s slrnma is co 111pletel:-· absent, as :ne also bile-rh1cts . 
lnPg· ularh~ S(;attPrell blnocl-YPssels of Yenulnr <lirnen~ions hut lined 
onl.\· by e;:ulothelimu i·eminrl onE' of centrnl Yei11.-;. For the rnst tlw 
sh 0111:1 i ,; purely cnpill:ny in n:dure nncl is fo r Jes,; c·onspic·rnrn~ tha i: 
is the normal intralobular system of ihe aYian liYe1-. Fnrther , thi ,; 
strnma , far l e.-.;s rl i> ti 11 ell)· th~m in th e norm al 1 i Yer, separates tu hnla r 
('OnL :incl al so rnore solirl m:1 ssPs of cells ha1·ing' a do-;e r esPrnhlance 
to liYer cells. The lumen-cont.l in ing· f'ords 1n·edominnte arnl the 
lmnin a are far morP promi.uent tha n i11 the normal liYer, <o that a11 
ncinous appen rnncE' obtains unrler lmY m:1g-nification; ancl , i f accus
tomed to rnammalinn liYPJ' t nm ours onlv. t h P obserYer wonl<l at first 
µJanee not su spect n t nrn our of l1 t>patoc~lluL1J · natnrt>. 

(") Kindly s0 11t in h~- Mr. 0. T . de \"i llier:;. ::\J .TI.C.Y.S. of llH-' Ste llen
·ho, eh-Elsenburg SC' li ool of Agrieultu ro. 
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In th P 1101111:11 i i \·<·r uf t.lit~ h m l. ll 1u l u 111 in a e uclo~ed in lit e ce ll 
eonL lll\l('lt l' P.'ie111hle tho~P of th e m :1 u11!1 a l i:1n " hep a torn a ". They 
:tl'e qu it P l'eµ:uLn in si :i,e a11<l i 11('011 sp if'u ous, 11 1e as uri 11 g some I_ ·51< in 
(liarnf'tp r. w h ilP t h<' r-P ll (' Ord s m· t u l1ul 0s . i11 n o.-' s-sect io11 . I lJa Y h e som e 
'.2:3 to :)I)/' i n di:11>1 t'te l'. Th e l11rn e 11 (:1 .-; see n i n ln111 .-;ec li ~n ) is e 11-
r-los<·d h\ .-; 0111 e fo11r to s i~, mos( of ten h \· fi\ ·e cl'll s . Th e liYe l' 1· el b 
a r e not 1·01n'dl y 1l es1·1 ibed :1.s n 1h i(' :i1 (e .g . Brn clle,\·, Hllo): t.h ei r 
-; lta] H' is t li: it of :1 r ig·ht ] >I is 111 \Y l1 ose l':t c-es are squares :tnll \1· h osl' 
liase j, t li P s1'g 11 11· 11r of a 1·11 clP (a q 11:11h:1nt . or 11',;s :11"·o l'd i11g to tl h' 
11urnher of 1·1' ll ' .sn1Tmu11ling· t lw l ulll r n ): tlii :-; ll l:lY readi l \· i> P 

1lf'lllllll'(i;ile1l Jiy l"Olll]l :ll"illg t'li l' 011tlinP of t!Jp (·(' Jl :I S ~er11 in l;rngi
t1 u!i11al 'il'c-tio 11 ( 11101 e or less a .'iqu n l'e ) \1·ith t h:1t ,:ec· 11 in tl' al1 Sf'('1io n 
of th1· t11hub 1· l'l))'(l ( t l' inngubl') . 

Fn: . 71 .- li«patot"cl l 11 L11 · c-an· i r:oma i n tl1<' fo"·I : J)i , tind l11nw 11 -forrnat io11; not,e po lar i t.1· 
of the 111 111<111r cell .> " ·itl1 r1·gn1"l to th e " ·:iJJ., of 1·c i11.;. ( l:"i8 15; :Z :20 x ). 

CornparPd \Yii Ii t h is, th e 11Popla sti(' ln1 11i na :ne sl'e11 to hr nu·<'l.\ 
so .snrnl l :1s t h0 11 or:1 1al :1 11d i hc)- are 11rnC'li rn or e Yaria hle in " iZ<', 
often n ea(' h i11g ;1 clin 111 l'te r of OYf'l' '2 0;< :1 11 11 often l' n closecl liy as nrnny 
<1:; a do:i,f'll <·t• ll s . T h e cell s in P, :is is ( he 1·ase \\·itli n onn a l h epat it: 
1·elk in d i>tindh 011t lin e1l. On ;H·co un t of t lw Lng-er size of t h e 
lnrnina , few(']' of ilw 1n possess t h<' slw pe o f t lw n ormal li Ycr ('(•11 ; 
:-; ucl1 :nr fo11 11cl h n l'<l eri n g' on ly t he r arer sm;d l lu min a. :iio re u.su[llly, 
the l:uger si;r,P of t lw lurnina 1·0:rnlt s in 1l1 <' cP lls assumin g- [I sh a pe 
m m·p a p p1·o :i1 ·hing· th P n1lioi1l al , Ol'. to lw <'x:id . t hat o f a pr is 111 who-e 
faces a re sqn nr e n111l "~hose li nse is a p o l'fi on of ;1 cirde-seg rn <· n t 
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'"hi eh ha s beeH tnrn ea led a l ou g an arc ha Ying ti H~ sn uw 1 ·t~ n t l'e ;is tlw 
eirde hu l a l esser i ::ul iu s; ol' in U1 P l'<tse \1 h ern .'itill largel' lurniua 
a r e endo ,.;e d t h e s h a p e is frankly e ulioi1lnl. Polyhedral cells , a ,.; i n 
the manm 1a l ia11 Ji ,·e r , occur in the solid «ell are;i,.; . The ("ells do u o ( 
<lifte r noia bly in s ize h orn t h e uorrnal, li n t are soltle \Yhat 111ore 
Yariable , m ea:rnring 10 to E>11 ;n dia m eter. 'l' h e cytopLrnm "hilc 
d istin ctl y l e:ss aci 1l ophi lic t han i1orrn al is yet uo t ba sop hili c; it i.'i 
mon~ fin e l y gTa 11uln1· ilw n is t li e llOJ'lll <tl lin' I' ('ell. J t 111<t.r lit> d efi
ni te !_, . a e id o philic: i n cl egenern1 i11g cel L 11 it Ii p yc not ic· nuclt•i, 11·]1 i«h 
:ne sc;1 t t Pl'ecl t h ro tt g lt o u t . 'J'h c nu clei an• si n g le, .wl1lom do u b le, ;111d 
rarel y (p1a<lnq 1l e, nrnl ;u ·p rn u f'h m o re Yariahl e i 11 ,;ize tli:rn t110s<' o l" 
t h e n onll a l liYe1· cell ,; , rne <b1ll'i11g· i.tstuill.'· h pt ,1·ep11 (i ;111tl 12,u i11 
d ia m et e r . ' l' h e_,. a n• t lrn ,.; on tl1(' \1·iwl e e 11brge d , although ,;111;11lt•1· 
011 e.s J11 easuring- ;1s l i tt le :i s 011. clo o('('Ur. ' l' h 1• 11u('l <•ar palt e1"11 i 11 ;1 
1111mhe l' o f t he ce ll s rl oPs 11ot <l i flPl' fro rn the 110 1'111 al (s]><ll' ,'iP ('hnn11 at1 (' 
11 Pbrnrk, b u t s l ig htly i n d i n e d to g1;1 11 uL ll' it.\ ) . Jlrm1•yc• r . in 1110 . .;t 
of i h e n 11d(' i hy pel'C"lnorn «1:;i:1 i . .; a prn 11 1i11t· 1il « h ;111g·e ;1 1Hl lht '.Y :11t · 
fill e d i o a Y<tl' i:1 h le ex t (' n t \1· it-J1 r<•lntiYPly l'O<n . .;e ('lirn111;ti i11 gTa nu h•s. 
" ·h i l e in a 11urnbc•1 · of n u cl ei Uw re is ;1 diffu s(' 1lark sin in i 11 .~· 
(p ye n osi s) . 'l'h e nucleol i a r e u s i.1;1 lly s ingle or rlo ul1le :rnd <ll'e rnod <·
r « tel s· cr c- en h i r; in po~it i o n. 'rh ey Y;1ry r· on si rln;1hly in sizl', tlw 
avera ge i i : ~ r at i o h ei 11g· 111 . 1 : JG : hut it oflPn rPaches l : lJ . 
·Most are roirncl e 1l , so me sl ig htly Cff<il, a11g·11 l:ll'. 01· eYen ,.;pindh·
Rhap ecl. A s tli e nor rn :il n : K r atio of l iYer cell.; of the fo\\·l Y;1ri e.; 
from l : 36 (o l : 14, i t \\·i ll be Sl'en t h at tlw nn cleo li in i hi s i urnmll' 
a re enlarge ll. Further , iher e oc·<"ur 1a tl1 e1· fn-'r] ue11tl.\· t !te " i1itra 
m 1clea r in cl u sio n s " o f m 1dP0Ln rl e l' irntion i d en ti cal \1·ith tl10,.;e sPell 
in ma mma ls a Jl(l tl es C"ri l1erl el se,Yhere in d e tai l. 'l' li ese', 11·hen re:1ch i 11 .~· 
their full est dPve lo1ime nt , m a;;· :ilmost fill lh P 1111c ·le11s (arPal ratio 
1: l ·5) alHl a r e no l onger recogni sa l1le n . .; nuC"lPoli, taking 0 11 ll tl 
st ai 11 . 'L'r a n i;it i011al sta ge,; in 1lwir d PYel opment, l1egin11ing \\·itli a 
cenfr ;il Y<lntol:i tion of t h P nucleo lu s. ;ne i o he fmrncl mi ,.;pa1Tlii 11 g . 
'rhe bodi es of! Pn occm· i n t h P 1111 d e u s a l on g \\iil1 n norm:1l 
1rn cl eol ns . 

A s m entione 1l in·eyi o us l .\", \\· idP hlon<l-1·essel s haYi11g· on l~ · a1 1 
e ndo t.h d i a l \\·:i ll :n ·e Sl'ntierPcl tln 01.1gh t li (" i111110 11r . Tt i,; 11.'i11 ;il for 
t h e t u m o ur 1· ell ,.; in (' o n tad 11·iH1 t!tis e 11doihf-'li11111 lo :bsu 111e· ;1 sorn c•
w h at colu11 111;n sh ape , 11il l1 il1Pi1· 11ucl f'i siiunt<'(J i11 t li ;1t r1ort io11 nf' 
tlrn (' v toph slll rernot <' h o 1n t !te e n<lo th el i u rn (Fig . 71 ) . 1':-Yi<lenc(' ll l' 
ad11:1 l ]l Pll PIT<1t ion of i h PSP yessd s h)· tl 1e i lllllOlll' ('(•lls 1rn s SPPll 
OC !' a-; io 11 a ll.\· <lll<l neopla . .;t ic C"P ll.., n1;1.\· i·;11·ply h e foun tl f r PP i11 llw 
YPSsel lu rn in a; t li e)' <lJ l]lP8 1'erl clc-'gP 11 e 1:1lc•. Pig111 p11Ltlio11 of t ill' 
turnonr cPll s 01· of tli e 1-;1pi ll nn· 1• 111l ol l1 Pliu111 11·;1 ,; i1ol sep11 n11<l tl1 c> 
lu 11 1i11a are \\·iil 1o ut Yis ilil (' !'0 11 l e 11 t s . 'l'lw 111iiot-i<" i11<ll'X is 1. 

/) i 11 (!71 ns is . - - f' <n l' i 11 om ;1 Ii e j in tocell n la i·e . 

R em r1 d·s on Urn P 11th ulooiuil A 1111lo111y of Corr:inomo 
lie;10/ocell11lare in t lw Fmcl. 

The puli licati o n of J oes t a n cl E rn esh (l Ul!i) lac ks a minut e li is
tol ogic;;il ;rncl C"_dol ogica l cle,.;CJ"i p iion of i h e J1,,p:1tol"PllnLi r (nlllonl',; 
of th e fo,,] :ind i t seems <Hhis:ihl P, PH'll on t l1 e l1asis of ihi,.; ~ i nglP 
c·n c;e, to a itempt som e r· orn p:n i:;on ,,ith t lw «O n Ps po11<l i 11g tn111om· of 
th e marnrnal . 
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I-IEPATOCELLULAR TUMOURS. 

It is \rorth poiut iug out th e following relations of carcinoma 
h e1>atDcellular e to a1lult l iYer t issue: - In the mammal this tumour 
te 1Hls lo ass urne t h e p attern of t h e a< lult avian or amphibian liver, 
i.e . th e predomimmt t e11 de11<;y is to t he formatio n of small lumina 
endo~ed by conb of pri srn at ic <;ell::;. In t he binl, on the other ltand, 
lhe 1 u111 ou r rese 1Hhles 11101 e t he myxinoid liYer tissu e, ,·i>-:. it tends 
to ton 11 out, pokeu lu mina eudosecl by fr a nkly t ubular <;orcl s of cells 
a1> p1·m1 d 1ing a cnboida l :-: b:1pe . B ngaging ns t his generalisdion may 
nt fir::;t g lance seem , ib ineYilability be1«J mes apparent " ·hen it is 
remembere1l th at in general th ere i ::; a tendency for lllali gnau t 
h 1111 onr,; to grow in a pa tter 11 simila r to that assumed in the embry
oni(: deYel opment of t.b e tissue form e1l by t h e corres110nding normal 
ce Us. T his fad i ~ of co1n se " ·ell b101n1 an (l i 11 to it ba s onh· too 
often !wen read t l1 e im1)licat io11 that tlir:) essence of t h e rnnJi g·1wn t 
p1u1 ·ess is a H'Yersion of " adnlt " cells to " embryoni<;" cells or 
e\·eH a proof of t h e (leYelopm ent of tm11ours from "rests " of act ual 
e nthryonic hs,;ue . Such interpretation s are not j ust ified on this 
eYiil en ce al one . It llllbt he remembere d that for Yigoron s cell pro
life rn tio n a m e th od h as already been es tabli shed in embryonic 
gnJ\dh , a nd tha t when "adult " cells h ave an impulse to ;; imilarly 
rapi d prnli fe rn tion it is only to he expected t hat a similar gro,Yih 
mode " ·ill he tulop te(l. As n sirn ile one may recn ll i.he t heory of 
i·ecapi tulation , wh erehy \Ye make the µ:e11 erali sation th at the eYolu
tio nary J>ai len 1 esfoli lish e<l in ph ologeuy sen-es equally well in onto
g·e11 etic <lneloprnent. \rhen the biologist, on the hasi;; of the ohser-
1-;1 t 1on of a resemblan ce het,Yeen a neoplasti c ti ssu e and an embryonic 
tissue, \1·011 lcl post ulate an essen ti al i dentity of i.he tissu es in quest i011 , 
h e is gu ilt ,1· of much t he sa m e error as t h e layman, who \\·ith a 
srn ntte1·i ng of lrn O\d edge of recapitulation , might say that a mammal 
in its rmlnyoni.c <l eYrl opment is at on e stage a fish, at a later stage 
:m amphihian , etc. OHE-' shonl<l avoi(l making h asiy an d superficinl 
<l erlnd iou ,; fro m \\·h ai may he hut an economy of natu r al 
phenomena. .J ust a,; a rno <le of <levelo1)ment which h as served 
s1u·1·essftt lly in the evol ution of species senes equall)· "·ell in the 
<l en•lop111 enl ot ihe inrliYidn al, so t h ere is no n eed for "Nature" i.o 
m u I ti.ply t he rn o<l e of proliferation where by a tissue reach es i b 
n or nw l den• lopmen t i ll th e i 1ul i Yi <l u n l in orcl el' to provide a special 
n1 orle for t ho,;e p l'oli feration s 11·h ich :1im at i·e1iair or \Yhid1 constitu te 
11 eovla si a. 

Exa mi 11i 11g th e fu r iher (1etails of the hi stology of these t umours 
in t he fcJ\d , " ·e ob~rn·e a dose general si milarity to " ·hat has been 
1wte<l i n m anunal,;: t h e ten(lenc)' to grf' ater inegularity in cell 
an d especially n ucl e<n size, t he latter h ere again lJredominantly in 
the direct ion of eulargemenl. An in crease in th e nucleola1·-nuclear 
ratio i:-; al so oh -;<' rw d,- wh ile it is furth er see n tha t th e p eculiar in
tran uclear ho1lle,; 1leriYed from " hypertrophied " nucleoli an<l fou ni1 
in the m a111 m nli an liYer a n d other tumoul's ai ·e u ot peculiar to the 
mam mal , occmT i11 g- nlso in t h is ra se of aYian h ep<ltocellular tumour. 
As i u l1Wmmal 8 nlso, the almost exdu siYely capillary nature of the 
sfroma is an im portant feature in t h e hi stopa tholog>-. 

B . BExI Gx P uou FE tL\TfVE PRO CESSES X FF1':C1.TKG LrvER CELLS: 
A.:nFKO)U JTlTATOCET.:r;cLA RE A.Kn X om:i T, .~n H YPEnrLASLl.S. 

The collection contains four ,;pecimens ''"h ich may ronYeniently 
be <.lisru ssed un der t h is l1ea i1 ing. ·while n o rigid separa tion het"·een 
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<1d eno 11 rn and n urlu hu h,qw 1pLh1<1 i :i lHh:ii l.l P, yt• ( 1,qJi t· <tl le :; ion :; u ~· 
ra d1 may lw rli sn im in a!Pcl :111 d 'P]JH J': t\Ptl. ( )1 1J y ll lll' c:t :iP u± sol iian 
adenoma OC Gnrs in our rna iP 1i u l a11(1 :il'fel'! . .; :1 li tl \ i11P. The rern :ti nin ,!..!· 
l \\O ca ses concern p 1g o; . 

Case 10 (B ouinc , 51i40) . 

)Jac rnsC'opi l'uli.'· i '1 2 :;pei i111e n (Fig . I:! ) r·o11:;i:ds () f :1 ·dit e of I i·,·e1· 
showi11g a sol itar y, Lu·gl\ l ig h t g1·e.\i :; h lll :ts.s. C' oni1<1,.:l ing- "ill1 t h P 
:i lllTOll11rling chnkP r liYe!' li:;s n e . I t li:h <l ll ineg11l:irl ~· 1·011rn 1Pl1 ont 
l in e anl1 i s l :l em s . i 11 di ameter . Th e l: on ll ·1· i:; 111u:;J l.\· .. cJ1 :11 p a1 H1 is 
ofte u sep a raiecl fr o lll ih e liY l't' iiss 11 e 11.\· <1 s 111 a ll :1 1110 11 1il 11f <·01111e l'ii1·e 
l io;s u e in 11·l1 icl1 <· 0 111pre:;s<>c1 . .s lil -lik e 1·ei ll :i :i n ' p 1·11rn i1H·11t. J11 o ilier 
pa 11s a ll is till ct e nl' a p sul :dion i:; 110 \ sel' ll 11·i1li ili e 11::h·d n t' . 'l'l1P 
ln11 1o u r s h o 11·s a f a i l' nn111li pr o f srn:ill 1·pi11s r :1 rnih· i11!-!· i11 ib s uh :; i:1 nr·(' 
:1nll i11 p arts t li r>s P rl emarC'ate srn all llllil!il' :i :;0 111e . -+ ;11111. i11 1li :rnwier. 

1:.rc . 'i' :.'. - H q iat oce ll ul ar n,den o nrn [11 th e· bo,·in e : A wl'll c·i rc 11111 sl'J'ib1'd Ic,i o n s l10 11·ing 
a n e xpa noi,·c t ype of growth. (3G-W ; I /:! x ). 

I n 0Li1er p a r t s t h e ti ss u (· is ll i hu ;.; e l.\· :1n angP1 l. Th en· al'e :il so <l f'e>1 
ili st c"n il e cl thin-\\·all e d l.Jlo o cl -1 e-;:; el s , "i()illP l c· m. i n cli: m wiet'. Under 
t h e liYer capsu l e t h e h 1m(l m pr() ch1 f'e .'i a 10 11·. inPgu l:tr c, l evnti o n 
cov0l'erl by scro rn and forrn i ng· a vi.., ihl l' s\\·p 11i11 g· l' :dPnl ally . 'l'lw 
1emai11ing li1·e r t i s:i u e, sf1 1·e i n th e imm ed iate Yi c i11 i i.\ of il1 l' gTO\Y lb. 
11·h pre i t i ,-; cornpre sserl , i:; not y j-; i lii,, - a lt el'e d . 

) Iic ro:;copic <l ll .\· t h e t m1 HlU I' i-; nh1·a.1 :; d e 111:1na t e <l frorn the .sur -
1ou11 d ing l iYer ti ss u e. e it h e r h:-· a th i n 1·011ne<' i iYP-ti .-;:rnc' (':t p s ul e 
rnntaini n g Lnge hloocl -Ye.-;sel .'i or rn d h e r pa rt s o n l.\· b.,- a capill :H',\' 
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1 1 E 1 ' -~T<H 'ELL l . 1 .. \Jl TC\10 l ' l{S . 

hlood-Yes::d ('" ii hou t (' olla gp 11 011-< ha<·ki11g- :1 1l(l <·01Tespoucli11g· to an 
intra lolmln r ('<ljl i llary ·Of thP I iYer ). At no i)oi 11 t ca n in.-asiYe growth be 
spen Pilh p1· i11( 0 t he liY Pl' ti ssu p or i11to lhe h loo(l -YP .-'seb . Tlw tumour 
<·Plls ha\·e an m1111i~ta l\<1 hl e i·P .-'ernLln11<·P (o l i \'f•r -cPlls a n<l are :Hranged 
in cord s, (\1·0 <·<>lls in thic k1H0 ss, J 1;11· in~~ n o <1 Pfi ni tP <l in ·dional 
<lispo.-<i1 im1. Th Pse eonls arP u s 11 ally sC'p:1r:i1e<l l1.\· c:1pilbl'i(•-; onl,,·; 
hp1·e :incl lh Pr<' arP .-<Pen LHgc•1· Yessds 11·hif'i1 nm.\· liP in lhiu 
c·ollag·<·n ous lrnlw('11ln P h m11 1· l1 ing· ill\rnnL from th e C':q 1sulc'. aucl in 
oiOlllP )l:ll' h lh i n (' Oll:i gPH0\1:-i :'t')ll:i 11:11·king thP 1·;q1iJJariPs giYe :tll 

i1t(li s li11l'! ] y l obular s(ruct u1 e . ' l' hp (u11w 111· celb H IT drnrader i:-;ed 
Ii .\· 1lH· ir (·;l n sidP rahl ~· g rPah•r si7.f' lhnn nornrnl liYPr Cf'll:-i. Th ey al'P 
p oly lH'clrnl O J' 1n·i,rn ia( i1· Pll'111enh 1·r r.\· (' -IP:1 r!y outli11e1l 011 :11Toun( of 
11; 11To11· dP l'I ~ (;n (pfa .-ls"') ]i p( 11-Pt•11 l l1e ir :1pjlll:-iP<l lionlPI' .-< . TIH',\' ol'IP Jl 
111Pa.-< 111 ·p Ti t' in 1li:rnll-'(Pr ::in cl fe11· :1rP le•,:.; ih:111 '.l:.l. ,u. ((h P li\'l'I' r·elL in 
l li e s:1m e 111 :d er i:il aYrr:1gi11 g· ro . l:"),u in cl i:11 11PtPr) . rl' hPi r <oy loplasrn 
i.-< cl<-•11.se, o p: 1q11 e l.1· st :i ining-. ('osi 11 ophili1· u1lcl fin<{\· gT:11 111lal'. :i h ll\\·i11g 
i11 f:td 110 s ig11ifi(·a11t ll e \· i:1 t io11 :; rrnrn that e>t t h <• li\\•1· <·1·lls in llie 
.s ame sectio ns . Th e 1111dPi <11·e 1·(• nh:i l 01· olt r n :i 11 (HIPr:itd,· <·r·r·p n lri c 
:ind nre quilP h ectu en ll.'· cl o11hle . • \ s rrgar cl s size a n rl :ihajH' the.\' :trn 
o l a f:i ir cl <'gTeP o l' t1llil'orn1il_1· ;rn cl arc· 111ost l_,. ,;lJ h Pric:il to :i liort -0 1·al. 
.\_ numbe r :; how:; \H i11 Ui 11 g,; 01· :i l ight in<'g·ulal' prnje<·(i ons of the 
11\H:lP:H 11 1Pmhrn 11e . 'l'lt eY :i re .Jpfinil c•J,· l:1 1o·pr ihan thP Ji,·er-(·Pll 
nucl(-•i , :1 \'Prag i ng 10· :-lp. ; 11 •lia rnPl e r , \\.'hilP {;'1:tn\· of lh ern 111 ea s ure 
l :J· :)/<, a n il :t fp \1· H:i ill uch :1:-; F 111 in long cli:nnetPr (d. the li\· er-f'ell 
11nd<·i i n ili P ,- a1 11e sPl'iio 11 - 11S t1 ;1ll,\· 1·11. 111.) . 'l'h PY al'<' rnocl eral el>· 
dnom:1( i(', s ho11·in g a n OJ'Pll-mPsh ed d no 111 atin nPt11ork \1·]1i1·h is 
oft en 1·p rn[ p1·p c] 1·0 11.-;pi n 10us Ii,\· fai rl5- c·o:1r:iP c· lnornatin g nrnuk.-<: thus 
lh e5· are s lightly morp ('h1 ·n1nat ic t h:1 11 th<' no rn ial 11 11elri. hut no 
1Hnrh •ll rlilrer ern·<• ex is ts iu t h i~ rPSJl Pl·I. ' l'he m1deoli app<':11· s i11g-l e 
or rl onble \\·ith al: 01d eq11 :1 l hPqll e ll !'_\·, clo n ot ::1 IJJ H'<ll' cl PfiJ1ild.'· 
<•11l:nge d ( i .<'. n•laii\·c·l5· i o ihP i11ne:1sp fl .-< i7.P ol the 11 ud<' i l lllfrill)' 
hem i 11 ~· a 11 fl rPal rn t in to i he 11uc·l e 11s of I : 'h. " -h ile n n1t io of 
l : 14 . is on l .\· s1·e11 P\: C'P J> fion :il l.\· (d. t h P liYP r celb iu the s:tllle 
sPd io11 , shc l\\'ing- 1·atio:i of l : 1-1- <'\:C'eption:il l.\·. l: ~ () lll0l'P often and 
usu a ll .1· ]ps-; i ha11 t h P lattc-•1· fig· u n• ) . 'J'lu' irnclPoli :n<' of tP11 not so 
d ist i111 ·1ly out l i 1H•cl :l :i (' Ot1l cl lw 1\· is hP<l lnr pu1·pow,; of ;1c:c11rale 
lll P:t Sll l'Plll (' ll l. 

, \11 in1li :;i i11c ·tl.\· rncli al :i1ran p:PmP 1i1 of t he ('t•li.-< arn11nd :1 minut e 
a11d irnli .'i t i11 ct c·Pntr:d lun H•11 ( I to '2 11 in clia111Pt e r ) i'i t1lt,•n .-<1 ·<'11. 
A f<.11· nf I hP nndei :i li m1· l'i1 ro lll :d ol.1·s i.'i, 1 h<' ir " ·hole 1·<• 1dr:1l pod ion 
lw i.ng· d ear , " ·h il e I he Httl'l ea r m P11 1l>rn nr app1·:1r:: I Ii ickr 11 erl an cl 
i n eg ul:u" .\Iil os P'i " "" :1 b,-p11f-. J>ig·111 p11tatio11 or l.\·pi('a l f'atl .1· d1:111g·es 
of (h e lu11111111· l' Plls ; l!' P not see11, :1l t huugl1 .'i he:tYP.s of \l'l ':tkh sla i 11 i11g· 
f:ttt .1 · cn '.·d :1b o<·c ·11 r l)[J th i 11 t he t um ot11· allll in tlw liY<'I" ,\parl f'rnm 
this anrl (·m 1qn eRH io11 in 1hP Yi<'i n it,\· of t he tu m 01ll' ancl :1 slig·ht 
hnern os id e rnsis of t h <· Kuplfer 1·l' ll<. (h e 1P11wi11ing lin•r i:-; normal ; 
t he re is n o c inl1 osis . 

H cmr1r!.· s .- .\. l u rnnu r µ-reatl .\· lac·kinµ· 
iiH.:ornpletPly ern ·a1B 11 lnte 1l shcrn·i ng- no 
1·a ,.;1· 11Li1· Jll' lleha i ion. 

] Jia.IJ 1111 si.< .- ,\ cl P!I :1 ma hepaLoc:eiln Li l'P. 
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E rITHEI.L IL Tu~IOullS OF LIVER . 

FIG . 7:i.-:\fa rgi 11 of a s mall hcpatoccll11 lar adenom a in th e pig : Ma.rkcd c11caps1ilat.ion 
aga inst th e lwpd ic pa rench y nrn (bclm,·) . (G-L>+: :;;1 > ). 

Jiw. 7 4 .-.~notlwr huger nod u lc from the li ,-er of t he sa me subj ect as fig . 73 : ( 'ircu rn si· ri p t ion 
bu t n o dist inct cn ca pw lat ion; p ressure a t rophy of n c ighbouri11 g liver ti ss ue 
( lef t ). (6454 ; 33 x ). 
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HEPATOCELLULAR TUMOURS . 

Case 11 (Pmcine, G454). 

For ma<:roscopi c de~eription there exist only small fragments 
( remnants of frozen section s) of a p ig's liver. These show multiple, 
circumserib ecl norlules of rounded outline, lighter iu colour th an t he 
surrounding liver tissue , and r eaching a (1iameter of l <l <· m. Most 
an• not visibly e nea 1)sulated, but some sho\v en capsulation. They are 
c: ircurn Reriberl. Furt her th ere oe<·1u in the lin•1· ti;;sue numerous foci 
of a l ess clistinct nature and whieh app ear like enlarged arn1 lighter 
eoloured liv er lobules, m easuring :2 to 3 mm . in clianwter. 

Mieroscopically (Figs . 7;) , 74 . in, a nd IG) th e lin1· shmv8 nll 
g ra dat ions from more or l ess nonnal lohnles throng·h enlargecl lobules 
t o <l efini tely circurn seribed roun (l t>rl gT<Jld°h s. These larger foci may 
lw very thinly encapsula ted an d iu parb not dearly se11arntecl fro m 
adjacent h ype rpla sti<: liver lob ules (Fi g . 74), or the>· rnay be thickl:v 
encapsulate(] and clearl>· <l ema rcate c1 from the s1111·omHl i11g tissu e 
(Fig. 73) . These foc i have n p urely capillary stroma and lobulation 
is absent , although som et imes th e trabecula e of cells of which they 
are eomposecl may shO\Y traces of a r adiating· anangement around a 
"·i<1er Yes'3el r emini scent of a c eu tr~d vein. For the rest the "ell-eorcl s 
are irreg'nlarly arrang e<l. Th ey are nsuall.v t\Yo cells in thie lrness 
and are bord ered on each s icle by a ('apillary " ·h ose endoth elium is in 
direet C'Ontae1· with t he tumour C' Plls; lmt often there are wicl<>r 
8trands or inon~ solicl arPa s of r'ells iu which more t han half-a-<1ozen 
elements may he in di rec1 a ppc~i1iou >Y iU10ut intervening capi llaries. 
'l'he cells are dearly of t he t >"Pf' of liYPl' cells aru1 shm>· consirlerahle 
auaplastiro eha.nges. 'l' hey are pol .d1 echal, bu(· var,\· so mu C' h in size 
a nc1 finer morpholog» t ha t i t is <li ffi<" ul t to apply a gP 1wral clesniption 
to them. In Lliameter the,v var~· from ca. 7 p. to 35p., the majority 
b eing some 15p. b11 t ther e are arem; where smaller and areas where 
larger cells predominate . T he cy toph1 sm is in general more coarsel _,. 
granular than that of t h e nmmal liver cell , the granules being often 
;;omewha t wi<lely separn te<l; but on th e oth er haJHl many cells haYe 
a <lenser anrl more h omogeuous cytoplasm not <liffPring from that of 
t he normal liver cell. The st aining r euct ion '"tries from <l efin i tely 
basop hi lie t o clefini t ely a cidophilic. Area s of gwater aua plasi a 
incline to be more deeply basophilic. In general (Fig. 77> ) the 
nuclPi are m oderately uni for m in size and sha pe , are rounded to 
,,;lightly oval , and measure 4 · 5,u. to 7· 5p. in diameter; their nucleoli 
ar e single and cent ral and the n : N rat io reach es u m aximum of 
1 : 9. Rut in ar eas of g rea t er anaplasia (Fi g. 7()) there are marked 
Yariations in the nuclei , especia lly enlargement, and in such places 
the average unclear diameter m ay be Sp.; th ese nudei t end io be more 
markedly OYal and a re oft en som e11·hat ang·ular or inegular in outline. 
They fr equently r each 12p. i n cliameter. Her <> the single or frequPntly 
rlouble (sometimes triple) nucleoli are ,,;till more prominent, n : N 
J' a tio ~ of 1 : 9 are frequent and ac hrnll y reaeh 1 : 5, the nuclei are 
often markedly hypeJT lu orn a ti e, aud mi toti <' figures frequent (e.g. 
one per " oil-irnmers iou fi el cl "). The eytuplasm is dense anrl cleepl.v 
ba sophilic. R are cell;-; m ay l> e see n m easuring 20p. in diametPr (Fig. 
76); th ey m ay show ahn onna litie8 of mitosis (' ' abenant " dnomo-
80mes ancl enlarged c:hromosomes) . 

These large nodules cause con s icl erable compress ion d ihe 
n eighbouring liver t issne, 
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EPITH l·:.l.TAJ. 'l'L'~HJ'CH S OF LIVER. 

Fie . /:i.-Stru<:turo of tho li,·er l'Cil nd0110111a of thP pig shmrn in Jig. /:l: Lit ti<' nnaplasia. 
rC'gularily of cells; note 1nito tic li g urc in cl'ntr<' of liC'ld. ((;+:;+: :!.-,o ;. .) 

Fie:. /6. - Strnd ur0 of tlw nodular hypNplasia of th" pig's lin'I· shown in fig. 7+ A fidd 
showing com; ickrnlile anaplas ia.: nolC' th" Ynrinlion in c0l l size and the· larg" 
ce ll in mitosis . (G-15 -1- ; :!:30> . ) 
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HEPATOCE LLULAR T~UOURS. 

The rema1mng liver tiss ue o;hmni rnrying degrees of abnormali ty 
of the lobules . They are more u nequ al in size than i 11 t he norm al 
pig liver, some a ctually approaching in size the larger circum seribed 
nodules described above. The cells in some lobules average 20 to 23p 
in diameter (an extreme size for the normal liver cell) . 111 par t8 the 
nuclei a verage ca. l Op. in diam eter (a q uit e ex(' eptional size for the 
normal liver eell \vhich varies from 61,( to Up u sually) . Oft en the 
celb are more baso1Jhilie than n ormal. Occa sional large (g iant ) 
cells with dense cy toplasm and a bizarre lobed or hvi sted n ucleus 
occur. 'l'he nucleoli m ay be m ore prom inent than uorrnal an d of t en 
t he nuclei are h y p en :hrornati c . T h e n : ;\ ratio in a number of t h e 
cells reaches 1 : 14, other (contiguous) cells may sh o'v a n orm a l r a tio 
(viz. 1 : 25 to 1 : ;3;1). T h ere m ay be prono1111eed variat ion of the 
:-; taining reaction of th e cells in one and the same lobule. There a r e 
also "·ithin the lobules foci \vhere the cells shO\v a marked fatty 
infilt r a tion. The patt ern of the t rn h eculae of cells m a ,. show <li,;tur
ha11ce in resped of the n onual r adi al arraugern e11t arm~nd the central 
1·ein . Ther e i& ofte n a considerable engorgement of the i ntralobular 
sinusoid s \1·ith blood . A rn0<1erat e lyrnphoc:n ic infilt ration occur s 
faidy r egul arly i11 Gli ssoll 's capsule arn1 a few eosi nophiles are also 
prese nt hel'e . T h er e i ,; 110 dis ti nd inn ease of connect i1·p t i s.-m e. 
Granular bile-pigment may he seen 1Yithin the liver ce lls am1 h aemo
si<1 e rin \Yithin the K upffor cells . Xeither of t h ese pigments is seen 
in the la rge r nodula1· growt h s. 

ll em arks.-The lesions are of a p1irnar y 111 ultivle iwt1ne an ll 
y ai·y from m or e or less a hn orrna l h y p erplasti c lobules to noc1 ules 
\vhi ch mu st be r egar ded as h aving reacherl n eoplastic g rade . The 
prot:es,; is ('. haracter isell hy va ry ing degrees of cellula r ana plasw , an d 
11isturlrnnce or com p let e rnplacem ent of the structure of the frrnr . 
\Yhile the l arger 110<lules a re regan1 ed as actual multi1Jle tumours, 
i t mu st he renrnmli ered tha t ther e are all grada ti on s betKeen these 
and lesions \Yh ich a r e still no more than h ypeqJla sia s . ln respect 
of the annpla sia t oo there occ ur varying degrees, some of t he n ol1ules 
ha,·iug a more " :Hlenmnatoi cl " an d others a l most a fran kly " car
cinom:itoid " appeanmce. X md 1ere however can actua l invasive 
g r owth be det ected aml while i t may seem p r obnble that some of t h e 
lesi ous ai e for enrnners of m alig n ancy, the latter des<'ri pt ion coul l1 
not he np11lier1 t o t he process i n its p resent stage . 

Di11,1;nosis. - 1IuHiple prim ary hepatoC"ellular al1euomat a a nd 
a denonrn toicl h yperpla sia of the li ver . 

Cas e 12 (l' orcin c, G4GO) . 

Macrnscop icnll.Y- in t his case al so there are only fragments of a 
pig 's liver. Ou section th e appearance seen i s much a s i n the p revious 
C" ase. The lo1rnles are most u neq u al in size, th e la r ger ones being 
ca . 3 mm. in diameter- (normal lobules up to l ·S mm .) . In a ddition 
tb ere <ll'e still larger , i·onrHle <l , sharply defined , and c ircumscr ibed 
nodules up to 7 111111 . in ll iam et el'. B etween these and the enlarged 
lobules there Dppear to he in ter g rnd es. 

~Iic:ro scop ic:ally (Figs. 77 an d 78) , the pictme is much t he same 
a s in the previous case exc: ept that the nodu les do not reach such 
large dimensions an d they a re a lway s thickly encnpsulaterl . vVi thin 
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EPITIIEI.IAL TYUOURS OF LIVElL 

the nodule,; the nonnal liver a1 chi tecture i o; clisturbecl. A central 
min is absent an<l the cell cmds, as seen in trnrrnverse section, regu
larly enclose minute and indistinct (ca. l,u) lumina around which 
the cells are mdially dis1wsed. The 11udei are inclined to be en
larged and sometimes show angularity of outliue. The 11 udeoli are 
moderately enlarged (11 : K rntio r euches l : Hi). The cyL011lasm is 

still acillophilic but less w than that of the normal liver cells . 
Occasional mitoses are seen. Small accurn ula tions of round cells 
occur. In the liver lobules (Fig. 79) cell abnormalities are ;dw to 
be seen: hyperchromasia , rare enlarged cells "·ith inegularly lobed 
nuclei, and di shirhance of the radial anangenrnnt of the cell cmds. 
These changes are very unevenly distributed so that, <1s in the rne-
1-ious ca::;e, a patchy appearance results. Th e1e are :neas 11l1ern th e 
iutralolrnlar capillaries are much congested 11·ith blo0<l arnl there aie 
loc<1lised intralohular foci of fatty change,;. Slasi~ of lymphocytes 
in some of the capill:nies is seen. Gli sson ' ,; capsnle show ,; infiltrn
tion 11·i th lymphocytes and monocyles, but little rleteda ble iJJ c1ease 
of eor111ective tissue. 

Fro. 77.- Anothcr c11sc of hcpatoccllular adcnorna in the pig; 8i1arp encapsulation against 
the h epa t ic t issue. (6460; 33 X ). 

Remarl~s .-'l'be lesions a re essentially identical v1·ith those see u 
in Case 11 (Poreine, G554), hut the extreme anaplastie changes seen 
in that case are here much less marked. H is probably open to 
debate whethei· the encapsulated llG(lnles in this case have actually 
reached "neoplastic gTade" hut I think that sud1 an argument 
woulrl he a sterile oue . 

170 



HEP ATOCELLULAR TUMOURi'. 

Dia u no sis .-Multiple primary h ep atocell ula1· aden omat a and 
adenornatoicl h yperpbsia ot the hvei . 

Fm. 78.- !Jctailcd structure of the tumour sh own i n fig. 77: Atypical a rrangement of 
t he cells as compared with those of t he Ji1·p r t issue, right. (6460; 110 X ). 

Case J:3 (Canine, 15049). 

T h e subject \Ya~ a rnale fox terrier , 8 yean; of age, destroyed 
011 acc01m t of a1;anthorn:1 of t h e i ng u inal i·egion. The Jiyer, apart 
from changes (li :qrnraemi.a , etc. ), assoc:intecl \Yith th e injection of a 
let h:1l close of dtlorofonu , sh o"·s multiple (,;ix) sc aUerecl foci a~ 
follo\1· ~: -(1) Th e cau<late lobe towanls its Ye11tral bord er shows a 
cin·urnscribed, 11 011-encapsulatecl foc:u s l <l crn . in diameter, sen-eel.\· 
\·i siole Oil j he (;; \Uclal sm·fuce Oll t definiteh · rni sed nlJOYe the <;ranial 
surfou~ . On section i t exiend ~ <leepl.\· i 11 to .th e liYer :-tillsUmce, almost 
hut not guite i·ra chi11g· ilw ('anrlal s1nface . I11 consistence it 
r esemhles the liYer tiss\tP, hut it i~ sli g- lill.1· lighter in colcnn and 
no t di stinctly lohul:n iu ~tn1dl1n'. (2) A si mil ar fon1:; occ11pie:; il1 e 
righ t part of t h e right C(> Jifrnl lobe near t h e funrlu ,-; of tlw gall
bladder, being raised nhoYe t h e l'H11(1al surfa(·e of the liYer and 
utens11ri11 g' 2 rnrn . in <liameter. ('.3) Th e u pper pad of t}1e lateni.l 
honle1· of the l eft lateral lohe ~hm\·" a n oYal focus, 1 cm. x ·T) cm., 
rnise<l a11011t 2 mm. al10Ye t11 e carnlal su r face: this is uot distinguish ed 
clt>Ddy from th e liYer tiss1ie h>· col our, h11t 0111'· h» rr hsence of loliu
lfl.tio11. (4) rrnrl (fi) On t he cranial surfa<·e of 1he Jefi latt>ral lohe to-
1Ya rd s ihe 1Pft hor<l er are presen t t"·o l!a1el,\· Yisi hlc· foci. rr1. 1 ·5 mm. 
in <li~1mPter , Yery sl i£;htl _v rai~ecl nboYP t he surfar·f'. <G) The right 
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EPITHELIAL Tu~lOuRS or Ll VEJl 

ceutrnl lobe shows a.focus of Rirnilar appearance to uurnbern (4) and (5) 
and measuring 2 mm. in cliarneter. There am also a few scattered 
(pin-head sized to · 5 mm.) blui sh-red subcapsular foci, extending 
1 mm. into the substance of the liver. 

FIG. 79.-Intralobular hyperplasia in the liver of the same subject as fig» '17 and 78: 
:'lrote irregularity in size of the liver lobules, one of which contains a non-cir
cumscribed focus composed of atypically arranged and anaplastie liver cells. 
(6460; 40 x ). 

Microscopically, in the liYer are seen sharply circumscribed but 
unencapsulated foci which consist of aty1Jical hepatic parenchyma. 
Their distinction from the surrounding norrnal tissue is far less strik
ing under the microscope tl1an to the naked eye. The lobulation in these 
areas is deficient, but by no means ah,·ays absent. In parts the 
lobulation may fail or be masked by the large size aUaiuec1 by the 
lobules. The columns of liver cells are less regular in anange
ment. Bile-ducts are present, no c1ifferences in pigment content are 
noticed, nm are differences iu size .and shape and the uuclei of the 
cells seen. The cells composing these foci appear more closely packed 
than in the normal liver tissue, the whole having a denser appearance 
than the nmrnal parenchyrna. 'l'here is no increase of connective 
tissue. The subcapsular foci noticed macroscopically are small 
haemorrhages where macrophages carrying haemosiclerin, and also 
giant cells are active. For the rest, ihe liver, apart from slight fatty 
changes and a hyperaemia associated "·ith the chloroform poisonini:r, 
is normal. 

Diagnosis.-Mnltiple nodular hyperplasia of the linr. 
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l 11 r:oneh1 si un , altei 1tio n m ay li e ,1J- ,l\n1 tu t h P pe('t1 liar liype 1-
(1ophic li' er lesion i 11 t lw sh ee p (121UG) s hmn1 i n .Fig. 0U. Th e cu11-
clitio n m a.1· possi bl.1· be 111isL1ken fo r a ltypeiplastic 01· eYen liPni~u 
neoiilasti t: process. 

F 1G. so.-,\ 1wculia r loca l l1 ypc· r (,rnphy of th(' liYCI" of iL ol i l'l' j) ; A llLH.lul c of slr11ctural ly 
no rmal Ji\·cr t iss ue i n nlg inntl'.'-' th<' \\·a ll and protrudes prominently into th e 
l11 nw11 of t he ,·c 11 a L'a'·" '" il !'"·'"'·' tl1ro11gh the li,·cr. ( l :!HW; l / :! x) . 

Su 11111w1-,i; uf the l 'at lwlugy of Cases of 11011 -maliynant 
fJIU!ifera li ve JJ/"OC CSSCS. 

T h e b0Yi 11<· CH:ie .i:; to lJe i cgnr tle cl as a typical solit~uy adenorna 
a n ,] it i s ini e rec;ti ng to corn pa.re t his with t h e cases d iagnm;ed as 
cnrc in o111 a. \\' e see t lrn l !h e Psse 11tia l <l iftere nce h er e i s the absence 
of i111·asin' gr ml't lt wh ich might l ead t.o rndasta sis. Thi e; i,; uot 
1l ep en tl en ( on Pll(' a p s uLit io 11 , for \1·e h a 1·e cl esr;ri be 'l ca,;es of malig-
11a 11cy "ld1 ic- h ,,·pre \'>Pll Pnt·a j l:< nla te rl , anll i n th i s benign tumour e 11-
ca 1i s ulat irJ1L is 1i10 ,; t inco 111p l<-d P. 'l'h e h i ::; lop;1t hol ogy nrnch resemb],~,; 
th at of t he 1"<1 n ·i11on1<h . ('t-'1 L1in rl iffe r<'nC Ps are presc 11 t but t11ey 
m·e 11 eud,1· <ill d ifrP1 <'tH ·r-' .s of <kgree; a 11cl , hear ing in mind t h P P:qie-
1·iern ·e in man in \1 hi toh ii ha s hee11 fmrnd imposs il il e to <li scl'i111i11ai e 
sha1pl,\ li eh n'e n lw11i !..',·11 ;1nrl 111 ;ilig 11aut " h P1Jatonws" (J!l th e linsi s 
of rnn rp l10logy, 011 e \YOlllrl h e re he Yer y h esi tant of gen erali sin g on 
t h e ba sis of ;1 s in!.!.-1 <' rnsP . Th 0 cl ifferenr·es r efen ed to 111 av h<' surn
m a r ise rl a s fo llm\<: - T h e cyto pla .-m of t h e cell s resern b l es t'hat of tl1 e 
live r cell 8 in si ain i11 g re:1d io11 , ,1-hi! e i ll th e carcinomas t here is an 
(incon sbnt ) (P ncl e 1wy (o h a snp hi l ia. Th e nuclei , alt l10ugh (as is 
a l ;; n Hw case i n ca rl' in oma s) di sti nct ly e nla l'ged , nr e rnore m1ifonn 
in si zP t han in rn os t· of th <' can' inom as. T h e nu cleoli shm,· no rli stinct 
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enlargement iu proportion to the nuclei, '"h ile such enlargement 
although by no means affecting every cell could usually be found 
in the carcinomas. Mitotic figures were absent, \Yhereas a low mitotic 
index was ahYays found in the malignant tumou1 ,.; in boYines, 
although not ahrnys in the sheep. It must be empha;;i;;ecl that thi:s 
tumour could not be distinguished macroscopically horn many of 
those diagnosed as carciuomas, a cl etailecl microscopic analysis, espe
cially the demonstrati-0n by e:s:amina lion of an adequate number t)f 
representative sectiorn; of the absence of invasiYe gro\\·th, proYicling 
the only means of differential diagnosis. That the i.rnrely morpho
logical criteria mentioned are not likely to be constant in Ol'currence 
will be apparent from the hrn cases in pigs which ma_,. 110\Y be briefly 
discussed. 

In these t'rn cases in pigs the lesions are of a lll'imary multiple 
nature ancl are very different in appearance . 'l'here are a ll gra<les of 
transition from lesions which \Ye h ave called aclenomatoid or nocluhn 
hyperplasia to tumours. These tumours aml hyperplasias, in spitt> 
of their benign nature, show marked anaplastll' changes affecti11g the 
cells to an extent full_v equal to that founrl in the carcinomas. 
Regarding increase in nucleolar size actually larger ratios (1 : !) ) were 
founcl than among any of the carcinoma cells except if we take into 
account the markecllv alterecl nucleoli of the nature of indusiou 
bodies. In the mal~gnant cases, ratios of more than 1 : 9 were 
only exceptionally encountered. Fu rt her , in these porcine tumours 
cytoplasmic hasophilia, irregularity of cell size, giant c·ells, frequem·~
of mitotic figures, wme of \\·hich actually appearetl abnormal, and 
enlargement and it-regularity of the nuclei were prese nt to au exit>nt 
fully commensurate with "·hat \Yas founcl in the malignan t tumours 
of rununants. 

This serves to emphasize again th e um el iahil ity of rnorp hological 
criteria in the estimation of li\·er-cell tumours ancl that cell ('hange,.; 
especially should not reeeiYe too muc·h stress, heea use marke1l degree,; 
of anaplasia may occur not only in benign tumours hut also in areas 
of hyperplasia which haYe not yet r eachecl neoplasiil' grarle. lt is 
perhaps not quite fair to say that such o1Jst>rYation,.; rlispron~ the 
contention of 1iacCarty and Hammecler that relatiYe nueleolar 
enlargement is a com;tant and Hpecific accompaniment of malignaney. 
'rhe reply might well be that no hanl and fast lines ean be dra 1.n1 
between these Yarious proliferations of liYer c-ells arnl that the lesion,; 
which \Ye call au aclenoma, or a h yperplasia, may well be direct fore
runners of malignancy if not actually early stages of nrncer. Ho\\·
ever, so far as the liYer tumours are concerned, the contention ('annot 
be accepted "-ithout being modified as we haYe indicated. \Yhile a 
study of the morphology of these pathological processes fully supports 
the idea that aclenoma8 may be cleri.Yed from hyperplasias and 
carcinomas from aclenomas, yet it seems most unlikely that eYery 
nodular hyperplasia is destined to reach a neoplastic grade aud that 
every aclenoma is an early carcinoma. The lesion may progress no 
further. Indeed, we know in some species, an rl this brings us to the 
consideration of the case described in the clog, that nodular hyper
plasia does not lead to neopla sm. Nodular hyperplasia is well kno\Yll 
in this species, yet liver-cell carcinoma is unkno"·n. The lesions 
which we have described in the dog h:we been included here mainly 
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for th e sak e o f co1i1plt•l em'.-;,; : l l1e.1· are 110( ll POlJ\a siic a nd are in no 
d ange l' of becoming so . Th e degTee of i miluliou of n onllul li1er 
ti:-;s ue is Ye ry dose and u 11 a plasti. c chan ges ai·e co11 s]Jil'110us liy t heir 
ahsen C'e. 

l L Cholangiocell u lar Tumours. 

11 is u l'ern a rk ul il e lrn( :1 11el l- k 11 01n1 fad that t h o i 11c id P11ce of !he 
(u 11tou ro; of bile- du d epi th e l iu11 1 :llld thos<' of l iY<'l' C'e l ls show;; a 
di .-;ti11d sp e1·ies speC'ifil'il .\' . Thu s in rn a 11 chob ng ioc1·Jlu la 1· C:t tT i11m1w 
is nue 1d1il e lt e p:ii ocd lulaJ' c:H(' i 11 0111 a i.-; b1· Cllrnpal'i .son <·011 1rnll1t. 
ln t l1 P dorn esti c 1·;11· 11in1n·s d 11>i angio .. ell ul:n· cnn·inorn :t i.'i <·0111nrnn . 
l1e p:1( ot'Plhlla l' m1 ki 1011·11. 1 u t h P i·11111i1w11 b, lw1) :Jiocrllular c:1n· i110111;1 
is ex! re mel ,v t· orn1n o11 11·hile tl u· d1 0Lt11 gw<·Pll1Lla l' 1 urnou l's :tn' co11 -
sid en •rl i·un>. Th e () 11<le1-.-; tP po01t 1'olleclio11 <·011(ai11s four exl1111ples 
of l' h ola11 :,r ioc ellu l n l' c:11'ci 11 01 11a i n the l10\·i 11 e :i nd one in ilte dog . 

F ro111 ih<• lrnm:rn l ite rn(11 1e 11·c· g:1d1e1· tl1a t l hel'e is cou si<l<'ralde 
<·01if u.-; io n n •g:1trli11 g· th P di s( i11d io 11 ' of i he t 11·0 1ar ietiPs of p rinrnry 
li1·pr (' a n ·in11rn:1. ,\ 111 o ng dorn esli t· a 11irn nL \\·e havp not Pn counterrd 
this 1l ifti 1·ult1· :rnd t he 01111· C' on fu sion l ikPl1· lo ur i:;e in our e.:qwrien(·e 
IS 1J1p ciP p:trn(ion of 1Jl:irn :1 r,1· l1ile -<1uc· t' t11lllOlll'S from Sl'<'Ol)(]<ll',\' 
<·n 1· n 11 01n:1. 

C nsc I -1- (B oi: /11e, :3 771 ). 

Tht• 11111:;e 11m sp<• c·11 11e11 co11.-;is1s of a slil'e uf :1 l:ng<' h1 mour iakl'n 
frnm :t h rffi 11e live r . The s iz1• or t lt c• \\ ' hol e llPO plaC'lll ca nno( he giV<' ll , 
illil it lllll 'il ha.1·p 1111•:1 s 11 n· d 1·0 11 ci id n:tl1h 11 1nrn t h:1 11 l~ <·111 . 111 
<l i:1m1 •(1' r. I i h :t s :1 g :t',1· i,; li -.11·l l111r <·olo u; (11 1e,;1•n1•d ) a11tl sho11·s a 
f:t i 1·]v. ]'1 ()]l li 111·11i ('() Jl JIP(' ( iY<·-ti 'i:i \l (' :i(l'Plll<I :;u lid i 1·id i ng· t [}(' ]><l )'('n 
('linll ;t i n to ineg ula d .v ro 11n d pJl :n 1· a s <j (o I <· m . ill din m <'ie1" haYing 
OJ>: l(JllP , .1 ·pl[o11 i ~ Ji- 11 Ji i(l' 1·01i1 1•11b . 

_\ ri1·1·o s1· op icnlly , sPcl ion -; 1Yhi1 ·h 1rnn:;ed t lte m :1 1gi 11 liel11e r•11 lite 
tu 1110 11 r :rnd t he lin•1· di sdo e'P :1 11 PX(rernel~- ddPdi1·e Pncap..;ulation, 
ilwre lJl' ing 1li.l'ed innt'i io11 ur lhf' lw11alir· p :1 n-~J l('hn1rn at many 
poinfa. T h ere i c; n br :lll('l ti11g· <·0 11ned iYe -iis,;n e ,; homa marking ou( 
t h e groo;~ l olrn l<' s ob sPl'YPcl m :1nosu1pi call,-, nn<l finer fr:1l:eC'11lae 
se1in1·ati 11g se ('on1lnr1· lobules :;1 :mp ;) () 1o 17:J,,,_ in d iameter. 'l'lll·se 
ma.1· hnYe i he s tntcitn P of :1 s i 11 g·l e nci m :s Ol' tu bnl P lined h1· ('Olumu:n 
epith 1•li al 1·Pl ls e ncl osing a d is i inct it illl <'ll \di ich is n.suall .1· 1il11ggPtl 
b y r1 esq um11:tt<"rl :in rl ll P<'l'Osed l 11 mou1· cel l:; : o l' tl1Pre ma,1· be multiple 
smal lPr ncini in t h P l olrnle . l in ed by rnrli :t ting colnrnna r <· Plh an<l 
sh o1Yi 11 g srn aller h 1111 ina (('o . Fl /J.) . or 1he l nn 1in:1 ma.1 l H) :1lrnos( 01 · 
eni.irc ·l,1· ol il it0rai 0cl be<·a 11se fl it• f l' ee c .1·1opla:;rni< 1iolP.s of the C<'lL 
m ee i ce n tr: tl h . T h ese <J(' iui an• ll ot h::)(·ked Ill- <·011n ec i i1·e ti -;-;11e and 
pa ss so n1 e1d1.a t indefi n itP ly one rn (o : 1n ot l 1 ~'!'. fn m an,1· of ilw 
secm1<l n. r y lobulPci , li o11·eYP1" t lt e ...,tn 1r1 11 r e is so l irl a11rl th ere io; w, 
eYi rlP n t cPll pol:u i t ~-. He i11·epn t lwsP :rn cl t he lm11e n-co1dai11i11g 
lohul<•s ih Pl'e :H P a ll g'l'arles of i rn 11 s iiio n ancl thP large r t11bules han· 
11·:111-; 11 l1 i ('li :ne of( Pn, rn 11·lt ol e or rn p a r I, seYe ral cells thi('k. 'J' he 
cPlL linin g· h ilrn les a re o l' :111 ou tspol;e11 colmm1ar Fo n n ancl haY<' a 
no11 -g·rn n 11 l :ll' a (' i<lophi l ic r· Yto11lasm 11·i ih a sh od-oYal to <lefi niieh· 
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elongate-o\·al nudeus whil'h has a 11istilldl.\- p1oxinrnl lol'ation ( i.e . 
remole from the lumen), lea Ying a free di;;tal area of l ytopla~m 
bordering the lumen. Tl1i;; distal portion of the <'.·du1ilasm is 
strongly eosinophi li (; and appears, "·it h that of th e other l'ells, tu 
fOl'm a continuous condensed cytoplasmi c linillg lo the tubule. 'l'he 
nudei do not stain intellsely (excevt in · JJe(;rohioh<· cPlls, 11·hpre they 
are pycnotic) aml have a fillely granular chrornatill. 'l'hP.\' ha\·e one 
to t \rn nucleoli which are l'entrally or e(;ce11trically locatPd. Thes<' 
are seareely r·ouspil'uous, the 11 : K ratio sel<lorn exceed ill g 1 : :z,·., 
while the average is l : 32. (On the other hancl. lhey rnust lie c·on
siclered as enlarged sinee ill the normal hcn·ine liilP-dnl'i Ppit heliurn 
the ratio is seldom greater than 1 : .)0. ) The l'ells thus lwYe a dose 
resemblance to bile-duct epithPlium: iheir (;ytoplasrn stain,; iclelli.i
cally, the po;;ition of 1.lw nudPus is sirnilar, a]l(l 1 hP dnomntin 
pn tte Ill id en ti cal. 

Outside Lhe main mass , :-; ma l ler mas,.;p,.; of the samP t m11um· 
tissue are found in the li\·p 1· spn·ading nlong ih P portal fral'ls aJ1d 
from here iunuling tilt' par·pn('hyrna,· a11ll extPnsi1·e tumour C'ell 
embolism is i.o be seeJt in n•i ll s ut ihP n:;n·µ;i11 of ilie turnonl'. ~Iitos e,.; 
nre fairly frequent (I1ulPx 3). The snnournling lin·r iissue shmrn 
a markpr] cinbosis 1d1ir·h is mairil,\· perilolmlar in iypP. 

He111nrl.:s. -,\ mas,;i1·e tumour shcrn·.i11µ; inYa,;i\·p µ;rnw!h ancl 
forrnation of local hloocl -liornP m etns iases ancl <·ornposecl of l'Plls 
haYing an umnistakahl P rPsembl:rnPe to bile-rlud epii h eliurn anrl 
forrn illg ouh<poken lmn i ria in its lP,'S anaplastie port ions. 

Oiagnos£s.-Cnn·iucma r holangioeellulare. 

Case 15 (Borine, 107G4) . 

'l'he museum speci rn en (F ig. 81) l'Onsists oi :1 sl i('e of a bl'ge 
neoplastic mass some 12 cm. in diarn eier infiltrnting and rPJila(·iu g 
the liver tis~me. It is of a c·l'Pam.\· yellcrn· colour arHl of soft, gbll11-
like l'Onsistence. It is llllenuipsulatPcl. Oecasional i:: trallcls of c·on
neeti1·e tissue eour"P through it and at the JlPl'iphPr.\· ap1iear to 
beeome conlinuom; 1\·ith tlwt of 1.he portnl trnC'b. In pla\'Pii <l thin 
(1 to 7 mm.) l·i1Hl of liYer 1issue persists hehn'e11 ihe neopla :-;m and 
the capsule of the liYer; else11·hrrp the iurnom is c·owrecl cliredly by 
the liver capsule. whi('h is intud. Small r·.\'stil· c-.1YitiPs (up to -:') 
mm. in diameter) pena1lP 1 li e t i'sup :rnd f'onta in opaqt1P. :n•llo\Yi sh-
11·hite material. 

:Jiicroscopically, a rncclel'atel,\· \l "l' ll rlifterent iatecl a llcl rat.her 
regulal' connedive-t issuP s!Tornci suppo rts lobules of Ppithf'lial cells. 
These lobules are typicall.\· subdisirled into multiple acilli li11 P1l h\ 
a sillgle ro,1· of colummll' f'P lls wl1ose nuclei :ll'P ~it 1tateLl di stinetly 
proximally, are spheri('al or slightl,\· m·al, mHl Jiaye a llelicate 
chromatin 11 eb\'ork (i.e. for epithelial nuclei , tlwy are amhly
Phromatie). 'l'he nudei u suall.'· measure G to 7·:)/' ill diameter and 
are rather uniform in size. TtH'.\' may selrlorn tend to hP of elongate 
OYal shape (only in limiter] pai-ts). The nudeoli :n·p larg·e, single, 
and often depart from the spherir·al ;;hape to assume an O\'nl. angular. 
or rectangular form; not selclo111 1 hey are i·ing-like, lHn-ing n (' eniral 
n1cuol e or arra of rarefa rtion. The n : X ratio is sdrlorn less thall 
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1 : :2 ;) a 1ul 1· Padws l : !J. ( 'f'11tntl h· 110 h1 111 f'n i ., usu all\· 1 isibk, tli <' 
h eP l'~ · t. upla s 111 i c p oles of t h P cells ;neP t in g each oth e r. ' 011 the ot hPr 
ha 11 d the t.: ells ma .1· be a n:rn g erl in sol id a ll·eo l i. i 11 " .hi c Ii ('a "l' ouly 
t h ose 1w:d to th e .st rnrna lll <1>· i·Piain th e polari ., f'<l appeara rn ·P. t h e 
(· f• JLtral !' ell s he i1w rnu uded 01· p ol 1·hedr;d 11ith C' enirnl 1111de i. 
(' p11tr::i lh in 111 a111·,..,of il1e lo li ule-; th e1.P is i1 enosis, ih f' (·Plb ha1·i11g
d e g- e 11 e n~t e d to to.rm a ('ase<,Lh 111ass i 11 11·h id1 ( ;1lciffra t io11 lll <l_I' lw 
ta ki11g placP. 'L'h e re abo 01·cur arnrrng· i he <·P Jl .-; 111aH\' h_n1 li11e . Pri.-;ino
ph il if' g-lobuh's , of t P11 :-d1 011·in .!..!· co n1 ·P 11 t r i(' la111 ella t io 11 . ..\I itot. iC' 
i nd( ':\: :2. 

1:1 " . S l. - :\a kcd-<•yc a.p pcam 11 cc of a t y pi ca l l'i1 o lan).! ioccl l11 la r «a r!' i1: o ma of th<' o .\: 
:\[ult ipl « clos«iy set. rninu t P C' .1 ·s ti c f'a 1·it iPs pc1'l11 <·at c th <' t i" " " : co 11 trnst 11·ith th « 
h<'pato"«ilultn t u111 0 11 .1·s, fi gs . 6 1 a nd 7"2 . ( l! J7(i-l- : nat111·al s ize) . 

Ne 11uu !.·s .- 'l'lii s 11111tour rese 1HhlP:' th e 1110rP ;111apla :e ti(' por i io11 s of 
t lw pre1·io1i:-; C' <1s e, ;111:1 11·011l d s<«nceh · he n·1· 00· 11 i:;e cl a s ;1 ('ltoL111<,. iu
ce llubr t umour li,y Oll i' 1d10 k 1<1 11 ot ~ t udi ed su~ li a 1-;1 sc and ohsp 1~· 1 ·d 
th P tra11 s itio11 (11· lii('h 11:1 s t lwrP l'erna1 kP1l on) h orn a hil P-<lni ·i ty pe 
nf lllOl'Jlholug_y to rosp t tes 11·ithout lurnin:1 and io 1·ornpl Ptely solid 
::i ln•oli of non-pol.iri sPd cell s . I t is 'lilly on 1 Ii(• h;1 s is of t Ind (' X ] W

r iPn (·e, and on t he g-e nel' ;ti l' E':;Pmhlance of t he 1· l' lb to tliP l e~ ., 
rliffpre11ii ate<J Ple 111 en t s fo n ne<l i11 that hile-dud u m·in o111a t h.it· '' <' 
11·ere a hl P t o arr i1·p at a cli ;1gnos i,.; . 

A t umo11r of tl1 P i·1111H• 11 11-:h t' PJI Ol'!<'il 11.1· tlw sP11der oi t Ii<' 
rnai erial to have been prP:.;P n t in thi ., s ubj ect. 'l'l1i s """ 1wi sul1-
rnit.t ed , but a ly rnph-g1an<l " ·as O.: ('nt ill . It 111iglit he iliought t h;d o nt• 
11·01il1l lie ca 11 tio u.-; in d ia g n os ing a p1 ·imar\· liYer cell tulll OUI' in t h P 
p1·esp 11('e of a p1·irnai 'Y tumour else,vh ere ; but glau<lu la l' 1 urnour,; do 
not occ ur in ih c rum en , all rp ith Pl ial 11 e opla ~ 111 .-; he i11g of ilH' 
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Fie. 82.-Cholangiocellular carcinoma of the bovine: Invasive spread in the liver; contrast 
with the hepatoceJlular tumours , figs. 61 and 72. ( 10765 ; 2/ 5 X ). 

Fra. 83.--;-Strqcture of the cholangioeellular carcim ma of the bovine shown in fig. 82: 
In rnsion of a vein of the stroma. ( 107G5 : 240 X ). 
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squamous type. In the present case the lymph-node, on section, 
prnves to contain typical metastases of acauthoma. These lesions 
can therefore have no relation to the tumour described. 

D·iagnosis .-Carcinoma cholangiocell ulare. 

Case 16 (Bovine, 10765). 

'fhe museum specimen (Fig. 82) consists of portions oi a11 
inegularly oval neoplasm infiltrating and replacing the liver tissue 
and measuring some 10 x 4 cm. It is not encapsulated from the liYer 
tissue. The colour is yellowish-white. There occur comparatively rare, 
minute, cyst-like caYities with opaque caseous contents and measuring 
ca. · 6 cm. Iu parts the margin is exceedingly irregular and an 
intimate penetration of the surrounding tissue is seen. In parts also 
portions of the liver tissue remain within the tumour and give a 
greenish colouration to the otherwise yellowish-white mass. A 
uistinct system of coarse connective-tissue trabeculae is present de
marcating large areas one or more cm. in diameter and finer tiabe
culue can also be seen to demarcate lobules usually 1 to 2 mm. in 
diameter. 'l'he regional lymph-nodes were stated to haYe been affected 
and sections thereof are available. 

Microscopically (Fig. 83) there is a resemblance of the prnnary 
tumour to the previous case (15) but far less differentiation occurs. 
There is a Tich collagenous stroma tlemarcating the smaller lobules 
noticed macroscopically aml within these still finer collagenous 
strands demarcate solid alYeoli of cells. Only rarely are the faintest 
traces of lumen formation seen and rosette formations are absent . 
'11he cells show no polarity and are gathered into irregular solid 
masses. They bear no resemblance to liver cells, but in spite of their 
lack of differentiation are very similar to those described in the 
previous case. 'rheir cytoplasm stains palely and tenc1s to he faintly 
eosinophilic. The nuclei are short-oval, fairly often tending to be 
elongate-oval, variable in diameter from ca. G,u to over 10,u. They 
stain palely in the more typical cells, but in most cells there is 
considerable hyperchromasia and the nuclei may he filled \Yith fine 
granules. There is hmYever no resemblance to the pattern of the 
liver-cell nucleus anrl (discounting the secondary chrmges) a definite 
similarity to the bile-duct cell nucleus. The nucleoli are usually 
single, but 2, 3 or 4 may be seen; the n : ~ ratio is commonly 1 : :ZG 
and reaches 1 : 14. Commonly, especially towanls the edge of the 
tumour, strands of atrophic liver cells persist among the lobules. 
There is little necrosis. At the edges active infiltration is takrng 
place along Glisson's capsule, and at the extreme edge of this advance 
the masses of tumour cells are seen to occu vy pre-formed endothelial
lined spaces (lymphatics) in the portal tracts. Further towards the 
centre of the tumour the (older) portal tract infiltrations are no 
longer confined but spread into the contiguous hepatic parenchyma 
arnl there is a lymphocytic infiltration of Glisson's capsule. The 
surrounding hepatic tissue shows a pronounced blood stasis in the 
intralobular capillaries and also multiple small haemorrhages. The 
mitotic index=3. 
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The regional ly mph-node shows a similar tumour growth ~Fig. 
84) 'Yhich h as all but obliterated the lymphati c tissue. Unexpectedly, 
although a large amount of the neoplastic tissue has the same uu
<l ifferen tiated a ppearauce as the primary , there are many areas 
"·ith distinct rosettes and also ontspoken lumina lined hy columnar 
celis with proximally situated elongated nuclei, clearly resembling 
bile-<lucts, as described in case 15. There are also seen, although to 
a less marked degree, the eondensation and eosinophilia of the free 
(peripheral) cytoplasm ic pole which was there described. 

FIG. 84.- Regional lymph-node metastases of the cholangioccllular carcinoma, shown in 
figs. 82 and 83: Decrease in anaplasia with lumen-format.ion; below, transition 
to the highly anaplastic growth-mode of the primary. (10765; 240 X ). 

H emarlcs .-The diagnosis of this highly anaplastic iumour 1s 
greatly facilitated by the fortunate and unusual circumstance that 
the lymph-node metastases shmY a greater degree of differentiation 
allowing a clear recogn ition of the bile-duct type of tumour. 

D·iag11osis .- Carcinoma cholangiocell ulare with metastasis to the 
periportal lymph-node. 

Case 17 (B o·vine, G278). 
'fhe subject, a bovine whose age and sex were not recorded, had 

been slaughtered at the Pretoria Abattoirs, an<l from a macroscopic 
description made at the time(') one gains the following information: 

(7) By Dr. P. J. Fourie, to whom I am indebted for permission to describe 
the case. 
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\\'iLlely Ji .; lribute<l multiple nodular g10\dhs afted ecl li oi.h parie tal 
ancl Yisceral abdominal sernsae. T h e pari eta l peri toneum \Y as exten
sive ly aftecte<l by uumernus t umours whi ch \Yere inegulad :y ,,;c;at
tered , although especially uumeJ ous on the lateral \,alls of the peri
toneal ca' ity ; these tumourn ex t en<l ed also into the p el\·is, uftected 
the sublurnbar and iliac regions, the serosa coYering both t h e m us
cu lur and the i.en di nous ]JOrtions of the clia pluugrn , and, in li rn i te 1l 
nu Ill bers, also the a b<lominal flo oi-. 'J'hey ·often occunecl in clusters 
u]](l r each ed a ,,;ize of 8 c111. x 4 crn. , Leiug somet im es as m uch as 
:!·o cm . in height abo\·e the sunoun d in g :;urfa ce . \Yhen ('onflueui., 
lhey resembled the " gTapes " of se 1 o:;a J t uberculosis. Tl1e sma ller 
tumours rnay m easure · 0 cm . in diam eter . T h ey are co11ti11ed to the 
.;ernsa <llld do not in,-ade lhe und erlying musculature. T he left 
la t eral lig<lrnent of t h e liver (as well us i. he diaphrag m) \Yns affected 
by numerous tumour:> nn·ying in s ize from 2 mm. to :, <;rn. iu 
<liarne tet. Th e smaller tumours are desni bed as spheri !' a l , the ln rger 
onei; as i n egula r in outline, vert ica lly com pressed , and show lllg <t 
lohulai.ed surfal'e. Sorne of tho~ e :l:ffec tiug the cii aphrngm " ·ere con
tinuous through the thickness of the lati.er \Yith t umoms <lppea1·ing· 
ou the ]Jleural surface 1.hereof. The u eopla sm harl a un ;fonu greyish-
1\· hi t e colour. 'l'urn ours \Ye r e f urth er n umero11 s ou 1 he v iscerul 
surface of the liver , app earing n;; coufln eut , conglon1erate mas::;es. 
'l'h e large::; t tumour measured 20 x 10 x 0 cul. and \ms situated ±or 
the most part wi thin the substance of the Ji,-er. It i;; inegulady 
ovoid in ;;hape arnl is composed of a m1mber of la rge ovoi<l lobe;:; . 
5 to 6 c111. in diameter, some .of \\·hi ch ar e mor e sh arp ly <lemarcate<l 
than others . .!\ear i. ts circumf t> r enee are outlying u odules in t he lirn1· 
tissu e of sirni lnr appearance , and 111 eas urin g ca. 3 cm . in cliurne t er. 
'! 'his largest mass was describecl as a very firm ('On sisten('e (al most 
" cartilaginous " ) and has a light yell o ,~- colour. A t parts of its 
ciTcmnfereuce it is thinly enc:ipsulate cl , at other pa r ts it grarlually 
rneTges \\·ith the surrounding h epat ic ti ssue . On section, with the 
nakecl eye is seen a prmninent connecfrrn-ti s ~u e stroma whose <lis
positi.on is very iITegular and which con ta ins a fmv bloocl -vessels (i 11 
transecti.on of pinhead ~ize ) . No lurnina or cystic caYiti es are Yisible 
in the paren ch yma. Many smalle1· tumours a ffectecl on ly t he s1irfo cc 
of the organ. Th e lesser omenturn \\' as affeded hy sm a ll t umours. 
The parietal surface of the hrnr (rig ht lobe) sl10"-ed abou t H dozen (l is
crete small no<lules Ya1 ying i n tl ia meter from l mrn . to l · 5 cn1. , 
complt>tely c ircurnscrihe(l and co nfi ned t o the capsule . Som e half-
1loze11 small tnmom· ~ :'j 111111 . to 2 cn1. in rliam eter affecte<l tlte se rosa 
of the µ: a ll-bladder. 'l'he caudal m eclia sti.nal lyrnph-ll orle wus en 
larg·e<l, both me<lnlla and cortex sho\1·ing ci.rcmnscrili ed nodules, · 5 
to 1 cm. in diameter, of similar appenrnn ce to the perit011 ef1 l 11 oclules 
and sometimes bulging above the Hndace of the glar1d. Th e pen
porta l l:n11ph-noiles "-ere also afferted. '!.'he other org an s sh on·r <l no 
changes relevant to ou r purpose ( ech i nococcosi s of the l 11 ngs an r1 
fihro~is of th e panr·reas) . 

The materia l actu ally a Yaila bl e to me for examiu ation (Figs . 
85 and SG) consists of port ion s of the p arietal pr r it onemn and 
1li aphragm bearing m ultiple , hro rull~' attaeh ecl an(] so ui t>wh at :flat
tened 1HHlulel'i, eleYated to a h eigh t of 2 cm . ahoYe th e su rroun <ling 
surface, anrl varying' in rliameter from 1 to 5 cm. They h ave a lohu
latecl surfa ce. They <lo not penetrat e th e snbseron s fat. T h eir 
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FIG. S5. 

Fm. 86. 
Fms. 85 and 86.-Gross appcapnce of secondary serosal carcinosis of th e ox : Secondary 

lesions of c. cholangiocellulare affectin g the subserosa of the diaphragm (fig. 85) 
and eostal peritoneum (fig. 86). (6278; l /3 x ). 
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surface is uneven, but glistening, thus apparently definitely subserous 
in position. In addition to these, there are available a slice of the 
large liver tumour and microscopic sections of the lymph-nodes which 
hacl previously been cut. 

FIG. 87.-Serosal carcinosis of the ox (from the lesions shown in figs. 85 and 86) secondary 
to carcinoma cholangiocellulare of the liver : Mobilisation of the lining cells of 
the peritoneum to form papilliform elevations (especially above); this is 
interpreted as a collateral hyperplasia and there is no continuity with the tumour 
cells which lie within the lymphatics immediately below. (6278; 240 X ). 

Microscopically (Fig. 87), sections of the parietal peritoneal 
tumours show that these consist of a very rich and often highly 
cellular connective-tissue stroma demarcating islands and strands of 
polygonal cells, ·which have a marked resemblance to those seen .in 
the previous case (Bovine, 10765). The cells are, hmYever, on account 
oi' the colcl storage prececliug fixation, less \Yell preserved, especially 
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i1t respeet of their cytoplasm. The shoma is oiteu so prominent as 
10 produee a scinhous appearnnce, and especially in the mure supe1-
ficial parts of lhe :rnbse1osa (Fig. Si), it seems lhat the widely 
separated pareuehymal unit ;; lie largely in pre-formed space:; to \1·hich 
sometimes tn1ees of an endot helial lining can still be rel'ognisecl. 
Hmveve1-, iu the deeper parts, the parenehyma is y1esent i11 largel' 
amount and in more massiYe trads and appears io be spreading extra
rnscularly along the cleaYilge lines of the (muC'h increasPd) co11neG
t1Y e tissue. 

The eelb m e polygonal f'lements aggregated in!o nano,1· slrautls 
or rnunded alveoli by the connective-tissue strnma. An rnter
eellular reticulum i,; absf'nt. On aecount of t h e poor pre;;enat io11, 
the eytoplasrn i:; imlist i net ly outlined, buL lhe cell:; often me;1:;u re 
:;ome 15µ in diameter" The C'ytoplasm stains a Yiolei-manYe 11·ith 
haernalum-eo:;in, except in co mpresse1l s!rmHL of ('ell:; h<1Yi11g 
pyeuotic uuclei, in 1d1ich ii is morf' acillophilie (necrobio~is). The 
nuclei are central, \Yell-pre:;en ecl , nncl 1ypi1·;tlly of Plongatp-01·al lrnL 
also often of :;hort-oYal :;hape . A fe11· are slightly angular or 111· 
dented. They YHTY c;ousi<lera bly in sixe from i. rw to l2p in diarne(er 
and are rath er l'haraderi:;lic in strudure, :;ho1Ying <I sharp and \as 
compare1l , e.g . , with a filn-obla:-;tic or endothelial 1111deus) a slightly 
pronounced .nudear membrane. There is a uniform, exl'eeclingly 
fine, but <lis! ind chromatin neb1·ork throughout tlw uueleu ~, 1d1iC'h 
in consequern;e :;iai1rn Yery lig·htly . ln iltis pale-stai11i11g 11ucle11:; 1.lte 
,;i ngle or (equally bequently) double, ,;lightly to ex!rernely rccentric, 
1rnll-definecl, aJ1d heaYily slai 11ing nucleolus i::> a striking fedturc. 
lt is usually ro11n1lecl, quite often 01·ill 01· sorne\d1at angular, or ~ome
ti mes du 111 b-hell sh a peel, th ere being ha trni tions het,Yeen a s ingle 
dumb-bell shaped str ucture and hrn more or les~ clisC'l'e(e nudf'oli . 
The n : N ratio commonly li es between 1 : ·1 G and I : 2£). 'l'he large 
" hyaline ", palely ::;taining iutranudear indusion,; , \Yhich haYP been 
descrihed elsewhere ('Cide crurinoma lte;1ntol'ellvlai-e, etc .) in detail 
and as being of nucleolar origin are bid;• commonly to be fou]l(l. 
If these are indudecl in thf' oonsiderntion of the 1111cleuli, the i1 : ~ 
ratio nmst he saicl to rrad1 1 : 2. (Fig. 8.) 

There is a ( ernlency fo1· the nodule;; to be e 11 c;1 psu la te<l by l·on
nective tissue beneath the lllesoth elinrn of the surLH·f'. hut often :;uch 
encapsulation is most incomplete, the encapsnbt ing tissue being· 
itself prominently infiltrated by the nf'oplastic cells. Areas of to!nl 
neonosis oc<:nr i 11 the larg·er tumoun.;. Sections through some of the 
nodulf's shcrn· thPm to hr 1·ovf're1l b.v mrsothelial ('ells ,d1ir·h in pbrrs 
µresent a pidme of <l efinile mobili frni ion (Fig. 87). l';q1ill iforrn 
struetures ari,;e ha Ying· a C'ore of conned iYe h:-isuf' an1l the rnesothelial 
('ell;; covering· tlwse as 1vell as thosp lwtwpen il1eir hasrs ;1ss11me a 
cuboidal to C'olumnar shape, an<l cannot be said to he Yf'ry <lissimibr 
in their finer morphology to the tumour C'ells except (h[l( (a) polarity 
i:; fully r ebt in e1l alJ(l (b) tllf' nucleoli are not i-;o prominent. Thus 
Lhese prolifernt.ing· rnesotheliills would not l:e ohviously distingttish
ahle in morphology from thr solid rnas:;es of cells 11·hi('h lie "·ithin 
the lumina of the immediately un1l erl_ving lymphatic~ ot the suh
serusa; hut nowhere is continuity hehveen them traceable, the peri
lonenl tumours being ahrnys benertth thf' serosa, althoug·h the~· ma.'' 
approach close to it. 
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Sections of the liver sho\Y tumours of similar morphology, either 
confinec1 to the suhserous ti ssue u± the cap8ule or (in the- case of the 
large intrahepatic tumour-Fig. 88) actu ally inva ding the hepatir: 
substance. ln the affected lymph-nodes a rich grmYth of similar type 
affects and replaces both the cortical and (more especially the medul
lary zones) . ~odules on tlie splenic.; surface (Fig. 89) are limited 
by the capsule of the organ . ~Ii to tic index = 2. 

F1u . 88.-Highly anaplastic bovine cholangioccllula r carcinoma, invading the liYCl' : Ten
d ency for the cell s to be arranged in long parallel rows ; centre, a strand of t he 
1wrsisting hepatic parenchyma. (6278; 120 X ). 
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Remml,:s.-This case lrns been described in some detail because 
it represents a highly anaplastic tumour "hich is not readily 
diagnosed and because of the great likelihood of confusing the peri
toneal secondaries ~with pri1nary lesions of the serosae. Its micro
scopic structure is that of carcinoma, siTnplex and there is no trace 
whatever of the adenoid growth 1vhich facilitates recognition of 
cholangiocellular tumours; one's criteria here have to be, macro
scopically, the occurrence of what is apparently the primary lesion 
in the liver, the well-developed stroma (differentiating from hepato
cellular carcinoma); and, microscopically, the amblychromatic 
staining and typically elongate-oval shape of the nuclei. In actual 
histological structure, only the tendency to Yertical arrangement of 

FIG. 80.-Secondary cholangiocellular carcinoma of the ox affecting the subserosa of the 
spleen; above, the splenic tissue and its capsule. (6278; 65 X ). 

the individual cells in the rows which are formed between the stroma l 
strands (Fig. 88) is even remotely suggestive of the structure which 
we associate with typical bile-duct-cell tumours. The previously
described case (16) provides a fortunate link between such highly 
anaplastic cholangiocellular tumours (C. simrplex) and those whose 
origin is clearly declarerl by their structure (C. adenomatosum). In 
the present case, the primary tumouT, although of considerable 
r1imensions, is overshadowed by the very extensive secondary serosal 
L'<Hcinosis, and the latter lesions might therefore readily be mistaken 
for primary tumours, more especially on account of the danger ,,f 
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misjudging the collateral hyperplasia of the surface mesothelium as 
a precancerous change with histogenetic significance. 'l'he signifi
cance of these remarks will become apparent after the discussion of 
primary tumours of the serosae in Chapter Vl. 

Diaynosis.-Carcinoma cholangiocellulare '"ith intrahepatic and 
regional lymph-node metastases and with '"idespread seconda1y peri
toneal earcinosis affecting both parietal and visceral serosae . 

Gasp 18 (Canine, 15152). 

The subject was an Alsatian clog aged 10 years. Macroscopically 
(Fig. 90) the right lateral lobe of the liver is almost totally replaced 
by a large, infiltrating, non-encapsulated neoplasm, irregularly urn l 
in shape, measuring 13 x 11 x 6 cm., of gland-like consistence a11cl 
of a greyish-white colour. It presents an irregular nodular ;.;urfac2 
beneath the serosa of the liver. There are also multiple scatterell 
nodules usually · 5 mm. to 5 cm. in diameter, some larger h_y eo11-
fl.uence, throughout the remainder of the liver tissue. 'l'he periportal 
lymph-nodes are enlarged and show nodules of a similar appearance 
situaterl mainly subcapsularly (i.e. filling the cortical sinus system 
and sometimes extending inwards into the medulla). The lungs 
sho\\· multiple disserninated metastases varying from 3 to 5 mm. in 
dianteter. 

Microscopically (Figs. 91, 92, 93 , aml 94) the neoplastic lissue 
in the liYer is seen to be unencapsuiated and to consist of epithelial 
cells dispersecl in a collagenous stroma and showing consi clerable 
variation in arrangement: --(a) For the most part [Figs. 91 and 92 
\lower part of figure) J the cells form a lining to regular tubules, from 
one to several cells thick. Here there is a distinct resemblance to 
bile-duets and the cells are columnar to cuboidal in shape. Often 
the lumen is incompletely developed. These neoplastic tubules are 
actively invading and destroying the liYer tissue. 'l'here is a IJTO

Jiferation of bile-ducts in the portal tracts and here it is often hard 
to separate the rrnoplastic from the hyperplastic tubules on a11y basir; 
except that of the cell morphology. The neoplastic cells differ from 
the bile-duct cells chiefly in showing greater variation in cell size, 
more hyperchromatic nuclei (although t hey sti ll do not stain deeply, 
their granules are larger and much more numerous), greater pro
minence of the nucleoli (seldom less than 1 : 25, often 1 : 9, seldom 
1 : 4. as compared with the n : N ratio of the proliferating duct
cells, viz. 1 : 5G), arnl considerable variation in nuclear size (oftetJ 
as rn uch as twice the size of the bile-duct nuclei); a greater tendency 
for the nuclei to be plump or short-oval, greater density of the 
cytoplasm which stains more deeply basophilic and is incline<l to be 
rnry finely granular as compared with the pale staining, homo
geneous cytoplasm of the bile-duct cells. 'fhe fact that such a com
parison has been instituted makes it obvious that a close similarity 
exists. In the deeper parts of the tumour, however , there are marked 
differences from bile-ducts which result from thickening of the lining 
layer of cells, inward gro,Yth into the lum en often resulting in tota] 
obliteration of the latter, and filling of the lumin.a by desquamatecl 
elements. In those parts where the liver tiFsue persists, the tun10ur 
is seen to he spreading along the portal tracts (Fig. 91), which are 
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Fi e . DO.--Cholangiocellular carcinoma of tho dog: Xote al s'.1 (cc:1tro) t he m0tast~s{':; in 
the periportal lymph-n odes and (le!'t) multiple small intrahepat iC' meta:;ta,cs. 
(15152: l / :l x\ . 

Fca. !11. ·-Cholangioccllular carcinoma of t h e dog: Characteristic spread in Glisson's capsule. 
(15152; 30 x ). 

188 



n 

e. 

· CHOLANGIOOELLULAR TUMOURS. 

infiltrated by lymphocytes and neutrophiles and show newly-formed 
connective tissue. Frorn here the growth alsu encroaches 011 the 
hepatic parenchyma which is congested and in -vvhich the cells show 
varying degrees of degeneration and granular bile-pigmentation, 
together -vvith marked haemosiderosis of the Kup:ffer cells. (b) In 
sections from other parts of the tumour there are extensive areas 
'ivhere the cells are arranged to line multiple cysts (Fig. 92--upper 
part of field), the epithelium varying from tall columnar to cuboidal 
or even flattened. These cysts contain desquamated cells and are 

FIG. !12. -Cholangiocellular carcinoma of the dog: Adenoid (belcw) and cystic (above) typeP 
of growth. (15152; 110 X). 
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Fro. 93.-Another field of the same tumour shown in figs 91 and 92: Cystic papilliform 
type of growth. (15152; 110 x ). 
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Frn. 94.-Pcculiar (pseudo.) haemangiomatoid appearance of parts of a cholangiocellular 
carcinoma of the dog, the result of haemorrhage into the neoplastic cystic lumina; 
same tumour as figs. 90 to 93. ( 15152 ; 175 x ). 
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separated by a larger amount of well differentiated connective tissue 
than is seen in the portion:,; described under (11). (c) In still other 
parts (Fig. 93) there is proliferation of the "alls of the neopladic 
1_:yst" "·hich beL:ome fill ed to a varying degree with papilliform in
growth6, or sometimes converted into solid masses of cells. (d) In 
some areas (Fig. 84) the contentH of the tubules are bloorl, \Yhich 
completely fills out the cavity and appears to be in free circulation; 
here the lining cells may remain tall columnar or n1boidal, but often 
they are fiatt ened, with elongated oval or spindle-shaped nuclei "·hose 

11 ucleoli are i 11c011 qJicuous, w horn va ttern is rn arkedly am bly
dirornatic and whose membrane is very delicate. Morphologically, 
in fact, they could not be distinguished from endothelial cells. See11 
alone, these areas could easily lead to a diagnosis of haemangw
enclothelioma . ~fi toses are a hsent from these :flattened cells sirn u
h ting enclothelium. Sometimes all tra11sitions can he followed 
betvveen these cells and the tall columnar cells in one and the same 
cyst. In these blood-fillerl cysts papillifonn ingrowths may also 
oL:cur. 'l'he amount of stroma in these areas is small, forming a 
delicate hacking to the spaces, while slightly larger amounts accom
pany the true .blood-vessels. (e) In limited parts there is a great 
increase of the connective-tissue stroma in \Yhich the epithelium lies 
dispersed in thin an(1 elongated cords. (/) Lastly a papillomatous 
type of growth unassociated \Yith cystic dilatation of the tubules may 
predominate in parts. Here there is a minimum .of . stromn. 

'l'he tumour cells are free from pigment except those flailened 
endothelial-like elements lining the blood-containing tubules. These 
are slig·htly to quite prominently pigmented with haemosiderin , 
which is also present in rnacrophag·es lying in the blood. 

It \rns r1efinitely established that the extension of the tumour ii; 
Glisson's caprnle is by way of the vort.nl tracts and capsular 
lymphatics. Freqnent examples of invasion of the portal veins are 
alrn seen. The ~LI. = 4 · 5. 

The peripo1·tal lymph-norles contain large nodules obliterating 
the suhcapsular sinus in many places and from here growing m
vasively into the lymphoid tissue. Lurninn are very rudimentary in 
these secomlary growths, \Yhich are more of the solid type. For the 
rest the nodes sho\\· extensive baemosiderosis of both the littoral hut 
more especially the " central "(8

) hishocytes and much desquamation 
of the littoral cells as \Yell as a good few nentrophiles in the 
sinusoirls. 

'l'he lungs show multiple nodules of similar structure, the luminn 
1Jeing poorly developed. There is a prominent ternlency to necrosis. 
Apart from the serondary tumour nodnles (and a severe hyperaemia 
and oedema-the subj ect was killed by chloroform on the operating 
table after explmation had disclosed the cause of the abdominal 
enlarg·ernent and ascites for which it had been sent to be treatecll 
the lung shows, wrrouncling the seconrlary tumour foci, a marked 

( 8 ) This term is used to distin1rnis11 those fixed histiocytes of haernopoiet.ic 
tissues which do not border sinusoidal spaces from the li+.toral histiocytes, rn 
accordance with nw pre,~ions suggestion (Jackson, ]934). 
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chTOnie eaianhal a1Hl proli ferafrrn p n eumon ia " hich is most in
t eresting on account of the eell eh anges in rnlYed , b u t \Y ould not 
suit.ably b e disc ussed in this 'rnrk . In oue of t h e luug seehons in t h e 
t y11e collection is marked a beaut i fu l exam pl e of appare n t amitotic 
t1iYi s ion in a tmnout cell. 

B e 11 iw./, s .- Th i,; i umour sh o11·s the following Yar iations iu rn or
pholog ieal type, according to common ter m inology : a <1Pnocarc i110111 "- , 
eys tadeuocan-iuorna , pa pill i form a <1enoca rc in orna , irn pill i fo rm cysta 
<l en oeri r cinoma , as well as i he peculiar m ocli:fications caused by 
circulation of t h e blood th rou gh th e n eoplastic t u lmles where a 
remarkable fal se " haeman gi o-emlothel i oma to u s " appearance 
results. The do,;e similarity of the t umom cell ,; to bi le-duct epithe
lium in the greater part of t h e tumou r rend ers th e d iagnosis easy. 

lJ i a.1J11 osis .- Carcinoma ch ol ang i ocellulare with meta st ases t o t h e 
per iportal lymph-nod es and t h e l ungs, in t h e latter case associated 
1Yit h a peenliar proliferatiYe pnem noni a ("·h ich is not <liscusse cl here) . 

Sum.ma rv of th e P atholo gy of illalignant Cholang ioccllitla r T 111no11.rs 
and a rom.pa rison ll"i th H epatorPllu la r T i11noi11·s . 

A comparison of t h e brn m ali gna nt epith elial t umom· types en
counter ed iu the liYe1· can be un <1 erfa ken h ere only as r egal'cls bm·ines, 
the only species iu which we h ave examples of both t yp es. Before 
undertaking thi s, ''"e may briefly discuss t he canine case by incli
cating that a close stucl y on ri 11rnc:h larger amount of nw tel'i al h as 
been m ade by Hoogland of these t umour s iu the domesti c carll ivores . 
H e indicat es that in <logs t h e tumours are preclominautly ot a " cyst 
adenocarcinomatou s " type. They are appa rently to he regarded as 
among the common tumours of dog s, a lthough only one cn se has b een 
encountered in thi s counti-y . 'l'hel"e is n o diffi cult..\" i 11 tli agnosis 
because not onls (lo the celb closely Tesemble bile-<1nct epith elium , 
but t he tubules \Yhich t h ey form sh ow a considerable similarity to 
bile-dncts and th e often ou ts110l;:enly column ar cells with t heir 
elongate-ornl anrl proxinially si tuat ed nuclei cannot be mistaken. 
'l'his canine type of ch olnngiocellular t u mour may b e J"egarcled as 
the " ideal " ·t.qw from the Y iP1Ypoin t of the h i sto-pathologi cal 
rlia g nostici::i n. 

In th e bovin e " ·e see, 011 t he contrary, a dep al'hll"e from t he iclea l 
and clea1·-cut t ype \Yhich lea ds t o difficultir s in cli:1 gnosi s, possibly 
from the st::iudpoin t of discTimin ation l1e t 11·ee 11 p r imar.\· <111(1 seconcl:ir;{ 
liver t umours, hut especially as reg::ir cl s the cl istinction from hepato
r P llular carcinoma. \Vhile n ot wi sh ing- to rleu .v on t h e baf' i s of four 
<'a:>es (although thi s lll1H't be rons idered an exception;illy h igh irn rnhpr 
oi examples of a tnrnonr con sirlere<l to be so ra re ) tha t -t h ere m a)· be 
!'asrs of t ransihoH hetwee11 hile-duct an<l liYer -cell carci nom:1, \\. P 

must stat e that in all our cases of l iYer can r.er of oxen \Y f' ha ve h ac"l 
no rlifficnlty in m aki1w: a d eai· separatio n into t h e hrn classical typ r"'· 
T11 is ll i,;criminahon i ~ ba secl on th e follo,Yin g lin es : -

nia crosrnpica ll>· the ch ol angi ocellnlar tn rn our lia s typirally a 
.Yellowi sh-\Yhitr c·olo n1 · :rnd sh ows srarceb · :rn>· signs of r n r·ap o;ulation , 
hut on the con tnny eYirlenrr of actiYe anrl r.ap i rl sprea <l into t h e 
surrounding liYer t issue. jfeta sta sis to the r eg ion al norle . .; cannot 
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be regarded as a u illlportant c.;1iterion because this urn:Y also be fouml, 
although, 'Ye think, far less constantly, in the hepatoc.;ellular variety. 
But it is \Yell kuo,Yn that, in general, cholaugiocellular tumoun; 
early invade the lymph-nodes, ,d1ile the liver-cell tumours first and 
for preference form local (haemotoge11ou s) metasta:se:s in the liver. 
Micrnscopically, the bile-duct tumour is characterisetl by cells which 
bear no resemblanc.;e to hepatic: cells and whose nuclei h ave the 
chromatin pattern of the bile-duct epil h ell um. In li ver-c:ell tumours 
on the other hand m~ have seen no exarnplt>s in \vhi ch the cells were 
not instantly recognisable, in spite of tl1eir morlifi cation:; or anaplasia, 
a8 of the hepntic type.("). In mo1't of theRe tumom·" an outspoken 
columnar form of the cells with proxima l location of the nucleus, 
\vhich tends often to an elongate-oval shape, is to lw seen, at least 
in parts. 111 more anaplastic tumours the u sual nitel'ia of Gell 
polarity are lost and the nuclei are more unifornil~· short-oval or 
Bpherical in shape. One canuot rely rm finrling oui,;pokt>n lumen
formation in the bovine, although " ·hen prest>nt it is a rnluable 
guir1e. In such cases t h e lumina aTe distinguislwhle from the (ral'er) 
large lumina of hepatocellular tumours because of the prnximal 
location of the nuclei in the former and a tenr1en cy to periphe ral 
condensation and eosinophilia .of the cytopla sm. But there is rather 
a tendency for the cells to form rosettes (as occurs in tb P hepato
ce llu]ar tumours). Here again a distinction may be made on tbe 
ha;;is of nuclear location and nlso on the relation to llrn slrnma, as 
will be mentioned later. (It may be remarked tha t in ihe fo"·l a 
r1 i stinct tend enc>· to polar lo ca ti on of m1elei "·as ~Pen i 11 h epa lo
cell ular care inoma. This did not occur in re la ti 011 to 1 umt>n
formn tioJJ, ho\YPver, but \\-ns found in f'onnectio11 with ce1b in contact 
with the endothelium of the wider blood-spaces.) rrh e prominence of 
the collagenous strnma and absence of thr univernally -penetrati11g 
c:a1>illary stroma is in great contras! with tlie 1iYer-!'ell tumours, 111 
\1·ltich collagenous trabeculae are ntrt> and ofte11 rntin,ly abseut and 
in which each rosette or cell cord is clemarcate(l hy n capillary sinu
soid. Intrannclear " inclusions " of nucleolar 01·igin were found in 
hrn out of four cases ·of cholai1giocellular carcinoma of hm-ines, ut>Yer 
in hepatocellular carcinoma of this species. \Vhen l hr fratures of 
cell polarity, columnarit>-, anr1 lumen-formation ~ne absent, aR in 
brn cases (16 and 17) in this material, disrrimin ation may he 
admitted to he sornrwhat more r1ifficult. In the one case in question 
"·e were, ho\\· eyer, fortunate enough to find the feal ures m entione,1 
present in the met8stases although absent from the prinia1·y tumour. 
Long before metastatic lesions had been examint>(1, hO\YeYer , we \Yern 
certain of the cholangiocellular naturr of t h e tumour purely on the 
basis of cytoplasm-if' and nuclear chmacters and on the parei1chymal
stromal relationships . These must pro ba bl>· t ]1 t>refore be regarded 
ns the final criteria; and on such ha s to he baserl th r recognition of 
a tumour such as r1escriherl in case 17 wl1ere tl1P exfrrme anaplasia 
has resulted in the loss of aJl other cliaraderistics. Lastly, the stuch
of these sections has shm\·n that \Yhile the ht>patoc(3lh~lar tumou

0

r 

( 9 ) It is true that among animal s we have encountered no case of an 
extremely anaplastic liver-cell tumour. But even in th<'o frank (diffuse) 
carc inoma of man, such as ma>· so comnwnlv be seen in natives in this 
<:ountry, anaplastic changes ne\·e r obscured tl1e liver cell morphology com
pletely. 
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grows for preference expansively against the surrounding liver tissue 
and tends especially to penetrate the portal veins, the cholangio
cellular tumoms have indefinite margins because they spread for 
preference intralymphatically along the portal tracts; they also, 
however, have the power to penetrate the portal veins. 

B. BENIG~ CHOLANGIOCELLULAR TUMOURS. 

No cases of adenoma cholangi.ocellulare occur in the Onderste
poort collection, although there is one case in a boYine (5630) of 
congenital cystic liver, resembling that <lescribed by J oest in his 
textbook. Adeuoma cholangiocellulare is known in all domesticated 
species but has apparently not been enconntere<l in this country. 

EPITHELIAL 'l'Ul\IOUHS OF THE THYIWID GLAND. 

Like the liYer, the thyroi<l gland presents very special problems 
in respect of the primary tumours which arise from its parenchyma, 
the cells of both organ:i being fundamentally enclmYed \1·ith a facile 
proliferatiYe ability. In the thyroid, a ductless glau<l, the problems 
are in one re,;pect simpler, in that \Ye have to deal \Yith proliferations 
arising from hut one type of cell("'), but this rnll type may be most 
Yariable in its mol'phology ancl in the histological patterns in which 
it is arrangec1. In another respect, viz. tlie difficulty of distinguish
ing with exactly " ·hat kind of p1oliferation- hyperplastic, benign 
neoplastic, or malignant-we are confronted in a giYen case, the 
difficulties are comparable "·ith and perhaps even more complicated 
than those that have been di scussed in connection "·ith hepatic pro
liferations. 

'l'he chief difficulty of classifying proliferatiYe prncesses in the 
thyroi cl concerns bol h the distinction between benign and malignant 
neoplasms (hence the term " malignant adenoma " applied to certain 
tumours of this organ, which like " malignant atlenomas" of the 
liver are capable of an invasive grmYth which is nevertheless not 
reflected by striking anaplastic changes) and the discrimination of 
localised hyperplastic processes from benign tumours. Some authors 
are inclined not to speak of adenoma of the thyroid, hut of strurna 
nodosa. Others U.J)ply the term adenoma to any heni!,i'll proliferafrrn 
lesion, however minute, which is considered to exhibit th e quality of 
autonomous gro\Yth. 

Strurnas [non-inflammatory enlargements of the thyroid gland, 
from which are usually excluded malignant lesions(11)J are divided 
into S. diffusa an<l S. nodosa. H is with the latter that we are here 
concerned. 1'his lesion is usually <lescribed as single or multiple 
circumscribed noclules which are enclosed by a connective-tissue cap
sule, ancl by nearly all authors this encapsulation is stressed as an 
essential feahire. No prm·ision is usually marle for nodules which , 
w·hile lacking encapsulation, nrny either be "·ell cirrurnsn·ibed or 

( 10 ) Cysts of the thyroid, considered to arise as persistent remnants of 
tlw th~' roglossal du ct, are extreme].,· common in sheep in this cou ntry and 
lrn;-e been studied by Thomas (1930). 

( 11 ) Yet some authors are ,,-i]ling to speak of malignant stnmrn s. 
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more indistin ctly demar cated horn the surrounding tissue; although 
vVegelin (192G) m entions a nod ubr hyperplasia of the thyroid under 
whi d 1 term are descr ibed circumscribed but not sha rpl:v denwn:a terl 
(i .e . 1m e1H;a psulat ed) n odules which are of the colloid iype. 'rhese, 
it is rem arked, are in t ermed ia te bet,Yeen diffuse si nnna :rncl the hue 
(encapsuln ted) adenorn as and often f'aunot he rl isiiuguisherl '"ith 
certain ty horn th e early stage of a n adenoma. I find, ]1oweYer , no 
m ention in huma n path ology of nodules haYing tht> above features 
but which histolog ically are of the " parenchy matous '' (solid or 
" foeta l " type) arnl " ·h ich, a::; " ·i ll be seen, are cornrnonly enco un
tere d in t h e horse . On general principles, howeYe1·, it ''"o ulcl seem 
reason abl e t hat i f from " colloid " a<lenomas are distinguished 
n odular h yperplasias of colloid type, then, "·hen nPecl nrises, one 
sh ould also distin guish from " parench ymatous " nrlenorna s, nodular 
hyperplasias uf " parenchymatous " type " ·hich :n e r·harndt>ri~Nl by 
lack of en capsulat ion and by less distinct circumscription. 

The typical thyroid adenorna (synonymous lherefme with 
S . nodosa) <is described both by Trautmann (1924) <1ncl in Kitt's 
(1927) textboo k of veterin ary pathology (lhl. III), arP C'onsidered to 
be deman .:a t ed by a capsule from the s mrouncling· tis,.;ue. These 
auth urs a re of course following the general principle, as laid down 
by B orst (1902) t hat t h e presence of a capsule is an f'SSP ll ti al di s
tingu ish ing feature Leb rnen localised hyperplasia arnl :1 clenom:i. 
\Vegelin rn eJJ. t ions, h mvever, that there is no h a rd <1nd fast lint> 
between h yperplasias and true tumours of the thyroid nnrl hirn st>lf 
pictures an adenorna which is " no ch nicht 'i"o llig abg e.r; renzt " ; he 
conceives t he gen esis of the eapsule in the follO\\·ing \my: - Th e 
A. denom}i,eime (1 2

) ''"hich still lie \Yithin the parench yrna of a 
secondary lobule of t h e gland naturally lack a capsule. vVhen the 
prolifera ting epi thelium has progressed to reach the cormective-tissue 
sep t a " ·hich smTomHl t he gland lobule, the pre-ex i~ting connective
tissu e pr ovides a capsule ,d1ich i~ nt first delicate ... but whi.ch 
with contin ued grmdh of the aclenoma becon1eR ::rngmente<l, partl.'' 
owing to it ::; response to the increasing tension to ,vhich it is suh
jectecl , bu t sti ll m orn owing to t h e atrnphy and fihrosis of tlw now 
insufficiently nourish e<l aclj oining th.-·rni cl tissue. 

Schlotthau er (1 931), \vho h as <lPscriherl in som e rletail the~f' 
lesion s of t h e equin e t hyroid, m ention s thn t of 34 sp ec irnens, 4 were 
unen capsula te cl , \Yhile of the rest so me were only pnrtinlly encap
sulated. H oweYer , h e u ses the t t> rm aclenoma in evt>1·y case. The 
wisdom of thi s is open i:o question, 1rnt it has nt least i.lw merit of 
laying stress on a conclu sion \Yilh \1·hich no one exarni111ng such 
lesions can fa il to ag ree, v i;;. thut clirt>f'tly from m i11utt> (even micro
.'ieopic) 1me nr,apsulate c1 h y per pl.asias 1lPvelop large anrl wdl enrn11-
snlate cl lesion s fulb- deseni11g tlie 11<1rne adenoma. Ont> hn,.; i.herP
fore to fo< ·e t h e rl ilernmn 1.hat although a sing le :rncl conti11uou~ 
hiologica l p rocess m ay he in l]Uestion, th e attempt t o appl)- a ,;ingle 
term to its Yarious ph ase;; mu st r esult i11 one of hrn incongruities: 
eith er minu te, unen ca pimlatecl proliferat ions, of \Yhi !'h i.t is impos
si bl e to sny with cert ainty that they have attainerl inrlepeudence 

( 10 ) TI H" ex aet n orn e 1H:ln t u re to lw nppliecl to the pre-n<l e 110111nto11s lesion 
o r t he 1· e ry yo nng aden orn a is n nt ind icatecl . 
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from the sunoumling tiss ue, are misleadingly described as allelloma~ : 
or , on the oth er h<HHI, la1:ge1· , fully encapsulated lesions, dearly 
gwwmg mis s1 c l1 h eraus h in e to receffe the equally unsuitable ll e~ig
nation of hypel'plasias. 'l'hus, \Yhile \\·e may succeed in indic:.iting 
the fundamental irlentity of the different types as phar;es of the same 
process , the at tempt to unify 11omenclature not only lead s to a con
fusion of the g eneral prin ciples whereby the neopla s11c i s distin
guished from 1he non-neoplastic, hu t actually result s in creating a 
false picture of " ·hat '"e are attempting to desc1·ihe. 

It is not profitable to irnrsue furth er a discussion of these difli
culties, alread y :'O familiar to pathologists i11 mall)" other connec
tions. There is at present no l'eal escape from such dilemmas "·hich , 
although incapable of sol ution in terms of sirnple nomenrlature, 
should yet he kept in mind because of the siguifil«lll l'e of the prin
ciples 1Yhich und erlie them. 

Another cliffil:ulty in th e diagnosis of th;yroid neoplasms concerns 
more especially tli e malignant tumours and consists in the fact t )iat 
the cells of proliferating thyroid epithelium may assume spindle
shapes , leading to a confusion with sarcoma. This difficulty is 
familiar to human pathologists (see, for example, Smith , 1930) and 
it is still to-Cla y a vexed question whether primary .·rnrcoma of the 
t h yroi<l occur;; or whether all tumou rs cliagnosed as sul'h ;ne 
" pseudosarcom atous " carcinomas . I have not foun<l this difficulty 
referred to in the Yeterinary literature . ., 

The On<lerst epoort collection is poor in thyroi c1 ut>opla sms, a 
circumstance for which th e limited occurrence of strurnas in thi s 
eountry is probably par tly responsible. In dogs, in some parts of the 
worlrl, goitre as ·well as thyroid careinorna is relati ,·eb · common 
(Bar tlett, 1914, ancl Schlotthauer, ~foKennedy and Ca ylor, 1930, in 
Ameriea; Hug·uenin , in S'" itzerland); ancl the latter is considere.-1 
t o bear an aetiolog ical relationship to the former. In this countr:v, 
ho,1·ever, neopbsm;:; of the th:--·rnid have heen encounter t> rl only in 
horses. In this speeies Schlotthauer (1931) in Ameriea nnd several 
others before him in Euro11e have indicated the extremely frequ ent 
occunence of benign tumou rs of the thyroid (e.g . 37 p er cent. of 
a nimals) . And it is probable that t he nresenee in 01ir collection of 
only fi specimens of locali se rl non-malig·nnnt proliferations of 1h e 
t.h yroirl of hol'Ses does not i·eflect a l ow incidence of such lesion s in 
this country: such cha nges ar e both likely to be oYerlookec1 at autopsy 
(many being invisihle until t he thyroirl is inc;isecl a11d the cut surfa ce 
closely scrutiniz t> d , an<l eYen t hen possibl.v being mi staken for em
beclded parathy ro ids) or are often not considered " ·ort h s11 lm1jtting 
as :'pecimens fo r mi c;roscopi c examination. 

Since the benign thyroid tumours of the horse haYe already lJeen 
closely <1escribec1 , especialh hv Sch lotthaner, T do i10t prnpose to 
hurclen this t ext with any detailed de,cription. Sufficp it to s:c1.v that 
among the Ond erstepoort cases occur both fully encapsulated nnrl 
partia-11.'· en cansulaterl 1es ions : '"hile some "·hi ch entireb · lack n 
c;apsule and further are poorly c;ircumscribed and do not exert 
pressure on th e neighbou r ing tissue h ave 110t been included as n eo
pla sms. In structure, th e tumours vary considerably, being eith0r 
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prc<l ominan lly of ''"ha t i:; fa mil i ad y kn o 11·n as th e " p a reuch y m a
tow;" or " foeta l " (13

) t y p e, or of th e colloid lype ; oflpu I.her e is a 
m ore or l ess equ al admixture of bo i h g 1md b-mod Ps (" fopta l aurl 
colloid " a rl enorn a). V a l'i ati on ocnu.~ not 0111.:v in onP :111 d t he ti :tlll e 
n o(l ule, lrnt esp ecia lly in cl iff er en t noel ul e~ in the ,; an 1 <' gland , a nd 
m u ltip lici t y is :1 Yel'y u ;; ua l f eatu re . In one Ga se (Equin e, 9GlG) :rn 
er ron eous dia gn os is h a d heen m a de of sp i nrllP-r-ellPr l s: 11·coma '. 'l'lw 
fi lllall l esion in qu estion is , h o\T ever , clis t i nd ly of li Pn iµ;n Rlrnd ure, 
bu t t h e epi ilw l ial r-P ll s . assumin g a spindle sh ap <'. si lll u h te fil m>
hlas ts io a r eirnn kable <legTPr . Au i 11 t P1·cr llul.m· ,.; trn 1na i ~ absP u1, 
ho11·pyei-. .,Vl1il P onP ex perts thP r- Plls of t b:'-·roi.d c:uci n orn ;1 often io 
lw thu s m o<l ifl e<l , I fi ntl 11 0 1 l P~c 1 · ipti o n of .< nch ;-i rn o<li fir- :it io 11 nf t lw 
epll :;; of a lw n igu ~h nm:1 . 

( "') T li e t heo ry o f o!'l grn ol' "fo<'tnl ·· ad<•1w 11 1;1 fr 01 n 1• 11 il1n·1J11ie Li" ''" 
n\'ij Jfl e r) hn s in 111 nr1? l'C'l'e n l t i1nc' go ne g r0ntl.1· ou t of 1';"·0 111 · ;1 1~ d t\1<' !Nill 
rcl:L ins, for t li e most r l'l i:1 h l<' n 11 t l101·itiC's ;it t li<' ]H<'scni. Lillll'. 11otl 1ing 111 0 1" ' 
t h ;i n a descri p t in' s ig n i flC'a tH'l'. 
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CHAP'l'ER V. 

Thymoma. 

h ; accordan ce \Yi th th e ronseu sus of modern opm ion, t h e term 
thymoma is h ere used to indicate n eoplasms which arise fro m t h e 

cellular elements (whateYel' their iuorphology) which' <.:onstitu te t h e 
actual parenchyma of tl1 e thynn1 R, as distinct fr om those of t h e 
stroma ancl of infiltrating celb not proiier to t he organ itself . In 
spite of th e c1·itici srn which has been leYellecl a t l he in troductio n of 
t his term , so l on g as the hi stogenesis of the t hy rnn s rernain;; doubtful 
it i;; obviously umYise to a11ply to tumours of the thymie pareuch y m a 
:1 ela ssi fi ca ti on based on histogenetic a ssum p lions. Sy m me r s (] 932) 
objects sL1em10usly to th e designati on thymorn a , saying: " it is 
difficult to uncler stancl why one should u se the term 'thymoma ' as a 
designation for ly rnphosarcoma of lite thy mus, \\·h ile r eta ining t he 
uppellation ' lymphosa rcorna ' for tumours of icl enli ca l nature i n 
other part;; of the body. A s yet , so fa r as I :1m ;111·are, 110 su ch 11·0l'd 
has been u sed as ' intestinoma ' ... nor ' ga strin10ma ' ... th e 
IJJ'actice of n aming tumours after the organ s in which t h e:--· ari se is a 
philologi c cl e.-;e<.:ratiou. 'l'hus ' hy pern ephroma ' is meani11 gles~ ex
cept as t h e des ignation for a tumour some" ·here ' abo,·e ' th e kicl n ey 
... ' h epato1ua ' couYey,; no conception of t be cell cl erirnhon of t h e 
ReYeral tumourt> of t h e liYer, ' oYar iorna ' does not serve to clar ify 
our knowleclge of the cell orig·in of t umours of the ovary ". 

In this crit icism Sy.1Hmers appeal' s l o miss th e ''hole r easou 11·hy 
t h e term th ymoma l1:is c· orn e into use, and hi R comparisons with 
tumours of organs like the h<rn·el ancl stomach, etr. , '"hose h isto
genesis is n ot in doubt, are quite b Ps irl P th e point . , \ ,; )f::irgoli s (J9 ~H ) 
!ms \Yell saicl: " A correct an atomic clas8ific a tion of t hy mic n eopla s u1 ,; 
presupposes 1mec1ui1oca l prnof of the so urces of the th y mic cells from 
11·hich thes <~ t um011n; ari se. In the a bsen ce of con clnsive knowledge 
regarcling t h e histogPn es i.-; of all t li e con sti t u ents of the thymn ~ , 
attempt,; a t cl etailecl cl:i ss ification of tumours of its paren ch y m a nrn st 
p erforce lead t o i nnccura cie:-;. It ~ippean; incon sist ent to aclrnit lack 
of knowleclge of the h istogen esi s of the nor m al t h y mu s an rl :yd to 
proceecl 11·i t h a dogmatic sub-di Yis ion of turn ours of the i. h y mic 
]J a?'enchyma into carcin omas 11ncl lyrnphosarc0111.ns, impl.Yin g :in 
origin on the oue hand front epit·h elinl slrudures, a ncl on the otl1 er 
fro m ' ly rnphoc:vtic ' elem ents . "~h e n final r oncln ,; ions con cerning 
the orig-in ·of th e Yarious el ements of t h e thyrnic pa rPn chy ma becom e 
ava ilable, ,;u ch a cla ss ifir·atiou may be sh0\n1 t o be e 11i irely in coned, 
in which cn ;;e it \\'ould h aYe sen·ecl only to incrn:i se t he oYerlmnlenin g 
confusion that already ex.i st s regarding m:my asped s of our kn O\Y
l eclge of the thymuR. Any classification of tu11101ns arisinµ: from 
the thymic parenchy nw , if i t i s t o serve a usefol purpose , sh oulcl 
imply clearly t h e lack of cl efini te knowledge rega rrl ing the ir source, 
thus avoidin g eonfusion nnd stimula t ing intei ·est in Rturlies wh irh 
may throw futther light on this problem," 
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"\Iargolis is wise in maintaining a resenetl attitude in r egard to 
om knlmledge of thymic hi.stogeu esi s. 1'he litera lure on this subj ect 
is most extensive and authorities are still diYid ed in their Yiews. It 
ma y he1·e lie briefly rncalled that while fairly general agreement has 
been reacherl reganling 1he eutodennal origin of the supporting 
recticulmn-celb, n ncl while 1 he Hassall' s corpuscles [not,1·i 01 sta nrli.ng 
the r evIYal b.v J onlan and Horsley (1927) of the olrl Yie11· of Af:rna ssie\Y 
(1877) tlrnt th ey :tre of Yascular endothelial ll eriYation ] are still 
generally reckoned (e .g. H ammar , 1909 , J affe aml Pllmslrn , 1925) 
to he deriYed from these reticulum-cells, the greate6t controYers~- still 
p ersist s reganl ing the nature and or igin of the snrnll round cells 
(" thymoc:vtes " , " thymic lympl10c:des " ) arnl great lloubt has been 
r·as t on tli e Yiews of Hammar (190;)), :Jiax imow (1909), ::mrl Dan
chakoff (l!:llG), who held the "pseudomorphosis " th eor)·-that the 
cells in question are immigrant element:; (Yiz. lymphocytes) from the 
m eseuchym e s \llTOlrntling the epith elial A11lage-by n number of 
eadier ancl lfiter \rnrkers (Prennant , 1894, Bell, 190G, Stohr , 1906, 
Dustin, 1911 , Gottesman and Jaffe, 1926) \Yho urge the "transfor
m a ti on theory " : th is post ula te.c; the tran sformation of epithelial 
elements into cells \Yhich, :odthough morphologically r esembling 
ly mphocytes, must be rigidly dist inguished therefrom in virtue of a 
uon-mesenchymal origin and a differenre in function a11rl poten
tialities. 'l'he subject has been extensin•ly 1eYie,1·e rl h~· Ba(lertscher 
(1915) \Yho himself, limrnver , allheres to the migration theory . 

In the light of this controYersy it is then ea sy to see the diffi
culties that beset classification. If :ill the parench y niatou :-; elements 
(reticulum cells, Hassall ' s corpuscles , and " thymocytes ") are of 
epithelial origin, 0onl:,- one kind of malignant tumour, Yiz. ca1 r inorna , 
can ari.-;e from thymic parenchy ma . On the other h anll, if t he 
" thymocytes " are true lymphocytes, the designation " ]yrnphosa1·
coma " for some of the thymic tumours woulcl be conect , while if 
the endothelial origin of tlrn Hassall ' s corpu~cles be acrepted , 
tumours a1·ising thei·efrom \Ym1lc1 not be thymic parench ymal n eo
plasms at all , and would have to lie classified a ,; encloiheliorn as of 
strornal origin along with the fibrohlastic sarcomas, etc., tha t mar 
similarly arise . 

Especially may obj ections be raised to the propo,;al to designate 
a s lymphosarcomas tumours of round cells in the thymus, and on 
the follo"·ing ground s : -

(1 ) 1'he lymphocyti c nature of the thymoc:y ieR cann ot be r e
g·anled a:> established "·ith certaint:v. 1'his is especial]:-.· 
in doubt Lecause of their npparent origin from r egene
rntiYe ret iculum-cells in t.hymic transpla nts (Gottesman 
au(] Jaffe , 192G) and because of the non-p:uticipation of 
the thymocytes in lymph a ti c leuca emia ()f:ugoli s 1930). 
Iu thi s conn ection :Jiargolis remark s tha t " on a v rio n 
g10unlls it may be assumed that if the srn a 11 t h.rm ic cells 
are true lymphocytes, having not only :i morphological 
resemblance to blood l)·mphocy( es , hut also a common 
histogeuetic i·elahonship to the1n, thei·e 1Tould occur in 
l ymphatic leukaemia h yperplasia of the thymu s gland step 
hy step \Yith hyperpln sia of the lyrnplrntic ~tructures else
,d1 ere in the body " This h e finds not to be the case. 
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(2) Bet"·een tumours com posed of round cells (' · lymphos:u
comas ") and those of epithelial reticulum-cells (carci
nonrn s) there are iutergrades in " ·hi ch the reticulum-cells 
are intimately admixed with thymocyte-like elemeut8. 
For ll1ese the undesirable t erm " ly111phoepithelioma " 
has been inhoduced (e.g. by Nathan 1929). 'l'his sen es 
no further to clarify the histogell esis, and in strict defe11 c1e 
of this term the thy mic duali sts would haYe to p ost ulat t: 
a carcinogenic stimul us operating on two different types 
of cell simultaneously (see Ch apter X ) . 

(0) Some (e.g. Ewing), while using the t enn lympho~arcorna, 
admit (a) that the round-celled t umours concernerl 
actually differ from the true lyn1phosarcomas of 
lymphatic tissue and (b) that the source of the tumour is 
actually the reti culum cell, " the lymphocytes being 
largely passive ". 

I am not h ere urging the non-lympbocy tic nature of the thymu
cyte, nOl' \\"Ould this be the place for such a discussion, but am merely 
pointing out the need to refrain from any sub-cla ssification of thymic 
tumours which would imply as yet unproYen assumptions of thyrnic 
histogenesis. 

Occuncnce.-111 ]1 um an iw thology, tumours of the thymus are 
P.rmsidered rare n n rt nre ieported. In the veterinary literature oue 
finds extremely ~canty information reganling them. l<' eldman (1932) 
does not mention thyrnoma, and apparently encountered in AmerinL 
no case of thymi c neoplasm among hi s exteusive collecti on of speci
mens nmnbering approximately GOO. But it appears quite likely 
thn t hi s hYo cases of " p le11rnl JUesothelioma " of bovines " ·ere in 
rea lity tL~·momas, the photomicrographs strongly suggesting su ch 
an interpretation , especially the dunlity of cell types and th e squn
mou,.;-like epithelium which is m entioue<l. Trautmann (1924), in 
Joes t's textbook , rlevot e:; a couple of page,; to the consiLl eration of all 
tu!llours of the thyrnu:;. Apart from the non-parenchyrnal n eoplasm"' 
he indicate,.; that only ill the cases of Schrnidt (1921) nrnl \ Vyi;smann 
(191.1), in a b<ffine a11cl a pig respectiYely, diagnosed as round-cell 
8tn·comas, " ·as a thyrni c origin clea rly established. 'rh e other case,; 
u1 entione<l <'oncern either stromal tumours (fibrobla stic sarcomas), 
" lymphosarcomns " in which the description does not ennble one 
''"ith certainty to kno1r if the disease ''"as primary in the thymus 
(cf. lyrnphosarcomas arising in the med ia stin nl lymph-110<le:i), pos
Rible cases in horses <lescribe<l as " carcinomas " but of ''"hich no 
detailed descriptions \\·ere giYen, and n c:ise reporte<l b>· J oest himself 
(1912) of a tumour hi stologically of a mixed character foulHl on the 
heart-base of a dog, bui which h e \Ya s incl[ned to desi gnate as a 
" thyrnic adenoma " or thymoma mainly because he cou1d not ex
plnin its origin and location by any other hypoth es i ~ (Hasc;a ll'i; 
corpuscles were not present). ln this con nection I must refer to. 
my O\Yll investigations on th e hear t-ba se tumours of the dog, which 
irnlicate that tumours of cli stindly epithelial appearance arising in 
this situation hnve an nltogether clifferent histog-enesis, not requiri11g' 
to find thei1· explanation in nn ori g in from some adjacent organ. 
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I have not been able to ti-ace any further reports of thymic neo
plasms in domesticated animals since the date of Trautmann's revievY 
and one must conclude therefore that only t"·o authenticated cases of 
parenchymal thymic neoplasms have been reported, that in both 
these cases there was nothing of carcinomatous structure in the 
tumours, and that apart from those in the bovine and the pig no 
undoubted cases at all are recorded. 

It is, therefOl'e, perhaps surprising that from the Onderstepoort 
material one is able to describe no fewer than seven thymomas, in 
all of which I am completely satisfied of the correctness of the 
diagnosis. Three of the cases concern bovines, three "·ere found in 
sheep, in which species thymorna has not previously been reported, 
and the seventh case occurred in a goat, in which species this tumour 
is likewise unrecorded. The cases "-ill be described in full: -

Case 1 (Bovine, 1472G). 

The subject was (1
) a cross-br~d Fries ox, ten years of age, rn 

good condition. The animal lost po\\·er in itr-; limbs, could rise on 
the fore-feet only, later developed <lysphagia being able to swallmY 
fluids only, and 'ms apparently in great pain. It had to be destroyed 
five days after the first symptoms were noticed. On post-mortem a 
growth 'ms found " just inside the thOl'ax, involving the oer;o
phagus ". An enlargement "·as Yisible externally. 

A fiattened diHcoidal piece of creamy coloured tissue wa8 sub
mitted for diagnosis. It measured 8 x 6 x l · 6 cm., but apparently 
represented only a portion of the entire tumour. On one surface it 
was ooverecl by a thin connective-tissue capsule, while the opposite 
surface (a cut surface) "·as honey-combed by innumerable polygonal 
cavities containing a whitish jelly (formalin-fixed specimen-contents 
coagulated). 

Microscopically (Figs. 95 and 96), the sections show that (on the 
intact side) the tumour is covered by a fairly thin collagenous con
nectiYe-tissue capsule "·ell supplied by blood-Yessels and lymphatics. 
In parts this capsule itself is infiltrated by the neoplastic cells. There 
is also in parts a leucocytic infiltration and in some of the capsular 
lymphatics large numbeis of cocci are present. From the capsule 
proceed inwards onl>~ occasional rolbgenous trabeculae and for the 
most part the shoma of the tumour is formed solely by thin-walled 
blood-vessels, of which there is a generous supply. The parenchynia 
is composed of the pleornorphic cells to be described, lying between 
which are small round cells having trachychromatic and pac:hy
chromatic, rounded or slightly angular nuclei, i.e. the morphology 
of thymorytes or small lymphocytes. The chief cells present a vary
ing- appearance ancl this pleomorphisrn appear;:; to be due partly to 
growth pressure ancl partly to actual Yarying degrees of differentia
tion. Regarding their arrangement, the most prominent feature is 
their occurrence in "·horls (Fig. 95) which haYe the follow
mg appearance. The cells in the central part of the whorl 
lie somewhat irregularly arranged and possess a relatively 

( 1 ) According to the sender, the GoYernment Veterinary Officer, Grahams
tmrn. 
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large a n1ount of fai n tly staiurng cy lopbs rn 1d10se borcl er 1~ 
incl i;-;t inct. T he n uclei Yary rnuch in size aucl ma y be cro 11·dc»I 
toget her 11·i i.11 1.h ei r bonl ers touchiug or rna y be more 11·idel.1· 
separated . T he,;e ll ude i an~ '«triable i11 shape, ornl to rounded. 
They haYe a rath er ,.;harply defi11ecl m e111hn w e and <He 
1l0cideclly 1·e:;ic ulm in appe<nance . The.Y nw _y sho11· incon ,;p i l: u o u .~ 
11.ucleoli . Often th0re i8 li:nJer cln orn:d isrn arnl th e 111ern l.Jra11 e app t>a 1"" 
t hickened on account of periph eial condensa tion of i h e ch rornali11. 
either in 1he fonn of st>Ye l'a l 11eclg e-,; hapecl n1:1 ssPs 11·iih iht>ir bases 
ly ing again,;;i the nwmbran 0 or :is hrn nw :;se~ al oppo:-;i te t> ncl s of th e 
nuclem;, g·iY.i11 g· t he la tier a striking bipolar or " cap1wcl . , 
a p11ea ran c· e. 

Fie. U5.-Thy molll a of the bovine: Uual ity of the cel l typ"" and tenclL' ll l'Y tu arra111[erncnt 
in ;d1o rh. ( 14 7:?0 ; :!-W X ). 

Arou nd this central portion, and 11·iihout dern :tt'l:ation tl1 en ·
£rom, t h e cells art> an:1 nged in l:oncenhic· "'borl forrn:d ion , becornin g 
increasing ly spirnlle-shapecl to1rnnl s ih e peripher y . The cytophsrn 
of these cells i s smaller in amount. The nu clei ' " 1ry from el011 galed 
oval to long cigar or spin<lle shap e;-; . .-\ pad frorn th is latera l ('0111 -

pression the nu clei are s imilar to th ose of t h e centrall y placed C'ells . 
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A t t he 1Je1iphery of the whorls, th e cel l;, pa:;s 0Ye1· insensibl y to a 
diffuse type of gT011·th in 1YhicL they ct re an anged iu lon g, ill-d cfinetl 
strands r unning in all c1irect ions aJ1d l'o mposed of spindle-shaped 
elemen t,; arn m ged with the ir long axe:; Jlarallel to one anoth er or 
of cells 11·hi e;h are more " -icl ely sep rn ated and inegular in shape, " ·ith 
indi stin ct cytoplasmic boril el'S, and J'Ounded or oYal nuclei. 

\Vhile rou ncl cell:s occur in Ya1yiJJ g n urn bers among th ese ch ief 
cells, 1drntever tl1 eir anangern ent m ay be, ye t the 11·horb and th e 
st rands of c; piudle l' elL are 1·ela liYely, and often entir ely, free t here
from. Th e r ound cells lie in gTeate:;t 11u111ber among t he more in egu
larly aml d iftu :sely ananged chief ce lb. Jn la rge pad ,; of t he tum ou1· 
t his latlc1· pattern is the only on e seen , t he " ·Ji orls be in g ah,;ent . lu 
such a1·eas there a re more lightly and more darkly staiH Ptl fiel tls 
dependi ng on the <lensity of aggregation of th e r ound cel ls, whid1 
in so me pla('es ar e nctually more numerou s than t he chief e;ells, hut 
thi s is not 11 sual. Although thi s alte ration of light :-rnd <l ark ::ireai, 
occurs 11·i th out cl efini t e pattern , t Ii e appearance pro cl u ce cl is YP r y 

i·eminiscent of cort ical aucl mecl ulln ry areas of the thy mi c lobulP~ , 
although of co urse th ere are no sep l a. demar cating- lobul es . 

F rc . 96.- Anothcr por t ion of the bovine thyrnoma illustrated in fig. 95 : F ormation of 
Hassall's corpuscles (right) and of cysts (above, left ). (14726; l20 x ). 

I n man y places (Fig . 96) t he cells become grea tly ch ange <l in 
appear ance : t he cytoplasm is markedly increasec1 in amount, 
although still faintly stainiug and syncytial in natm e, and th e 
nuclei are incr easin gly Yesicular and often attain h\·ice the size of 
those previously described. 'l'hus are formed larg e, irregular sh ee ts 
and strands of cytoplasm "·ith " ·idely separated nuclei. A.rnong the 
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cells of th e:;e sh eets there are some " ·hich sho''" pronounced degene
ration. The cytoplasm becomes more aci clophilic an cl of a h:yaline 
appea1·a n c:P, C'omes to uontain Yacuoles and indusions, ancl the 
chromatin of the nudeu s hecom es ananged iu :fine dust-like particles, 
the m1clei i1ltimately undergoing· lysis, ''"ith a surrounding r:oncentnc 
striation of the cytopla srn. Many of the s(nlCture;; so formed :ire 
quite deads of the natme of Hassall' s corpuscles (Fig. 9C1) . The 
same c1egeneratiYe changes may overbke incli.-ic1ual cells in other 
parfa of the i1eoplasm . 

( 'yst; of t 'rn types occm: -(1) ln parts, cysts of this Lyve occupy 
a uons iclerable amount of the tumour tissue. They are large, irregu
larly polyh edral l'HYities (;;een macroscopically, c. :supra) lined by 
cells of t h e t:qw \\·hiuh foke part in the formation of the " Hassall' s 
(·orpusde~ ", a tHl h:::Yi11g 110 backing of connectiYe tissue \YhateYer. 
ln other \YOrcls they are merely spaces in the tumour at the edges of 
" ·hi.ch tl1 e chief cel ls become larger and arrao ged to form an irregular 
lining. These cysts contain a serou s material in which are found 
round cells, clesquamatecl lining cells, and strands of fibrin, or some
times a fair nurnhe r of erythrocytes . (2) Cornpand.ively infrequent 
are smalle1· tubules 01· cysts of circula r outline and lined by cells of 
unmistakably epithelial <ip pea1n11ce (Fig. 9G). 'l'lw uells are columnar 
in slrnpe aucl haYe ill-d efined contiguoGs borders and a condensation 
of the cytoplasm at the free (distal) border ,..-hich causes a thin 
reel cl is h l ine to :1 pp en r i 11 h ae1nal um-eosi n-stai ned sections. Their 
nuclei are spherie:il to on11. There j ,.; no basement m embrane or 
sub-epithelial conn edi,-e-hssu e layer, t he cell cytoplasm being, at 
the base of the cell in c-ontinuity ,,-ith that of the rliffusely growing 
chief cells in the immeL1iate Yicinity, although in some sections 
such continuity is obscured by a retraction of th e surrounding tissue 
from the tubular lining, leaYiug an nrtificinlly-prnduced space. 'l'he 
natm·e of the nudei of these oolumnnr cells is similar to that of those 
of the other rnrieti es of the ehief cell. Th ese cysts coutai.n a serous 
flnid and ocuasioual srnall romul cells arnl pigmented mn crophages. 
O('rnsion:illy the lining c;ells are much flattened , simulating' au 
Prnlothelium. 

A stu<h· of 'edions 8tai necl ''"i th )lallon·' s fib1:illar stains shmYs 
that in ge1~e1a l a fihrnus reti culum is absenvt. In the degenerating 
lai·ge cPlls forming Hassnll's C(npu;;cle-like structu res the phospho
( ungstic-aci (1-haei nu toxy En method reYeals promine1 1 t, blue-staining, 
intracellul:n fibrils and granules. A clelicate, intel'cellular reti culum 
may Le sho11·n up by the triple :; ta in ill parts \1 here the .round cells 
are closely aggregated (probnhly associaterl \Yith the a(hentitia of 
bloo(l-nssels) , but u sua lly di sappears corn]Jletely in t he pnrely 
i·eticulnm-cell portiom; of the gTo,..·th , e,g. iu the whorls. 

)fitoses are ·only £ounc1 in the tumour after prolonged sear ching. 

Remarlis.-This tumour had previously been diagnosed 
(routinely) as endoth elioma, no information ha Ying been suppli erl 
regardi ng its situation, 'l'h e nature of the neopla stic cells and the 
prominence of " -horls make this interpretation quite easy to under
stan d. On seeing the preparation, hmYever, I was struck by the 
syncytial nature of the neoplastic parenchyma and especially by the 
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"ucceeuell on enq uiry in ehc1hng from the se11det' an a<lmission that 
the growth occunecl in the thoracic inlet an<l crnnial rneclia8ti11urn 
"" described above. 

The thymic origin of thi::; tumour is dear both from its locatio11 
aml from the histology. It is t.o be iegarded as arisi11g from thymic 
reticulum (epithelial) cells and corresponds to the tumours of the 
human thymus for which the designation carcinoma is often u se <l. 
The association of the sma ll round cells ,,·ith the chief cells in such 
cases has led German authors to the designation " lympho-epithe
limna ", but such a term is objechona ble because (a) " lymphocyte " 
is in any case a term which it is inad,-isable to use "·hen referring to 
thymocytes, (b) the round cells do not appear necessarily to represent 
an integral part of the tumour, apparently behaving passively, arnl 
(c) the term \rnuld suggest a mixed tumour of clual histogenesis, a 
conception which can find little support from a study of such gTO\Yths, 
and which indeed, we sca1-cely lielieYe that those ''"ho use it intend to 
imply. There is, further, graye objection to the use of the term 
carcinoma for such turnours in the preseJJt ::;late of our knowlerlge, 
fol' ns ~Lugolis has pointed out, this is likely to he constrne<l n~ 
implying the probability ihat there is morn than OllP thymic pare11 -
chymal neoplasm, viz. can:ino1na aml lyrnphosan·oma, and that the 
thymus has n clual histogenesi;;. For these rensons the term thymoma 
is retained in <liagnosiug t h e present case as ,,·ell as the two follo,\·ing 
011es. 

C(lse 2 (lJoc/11e, '3!:lf:iG). 

The subject" ns also a: bovine, of which no details are available. 

~Iacroscopically, the museum specimen (Fig. 97) confiists of a 
bulky tumom· lying iu the cranial mediastinurn Yentral to the apical 
lobe of the right lung, ''"hich it displaces dorsally. The main mass 
of the tum om· measures 14 cul. in cl iameter. It is laterally com
pressed and for the most part limited hy the rnecli;1stinal pleura, 
which is firmly adherent to the apex of the lung. There nppears to 
be no actual i1wasion of the pulmonnry tissue at any point. The 
mass has a whitish colour nnrl it shmrn some tenrlency to lobntion, 
very irregular tracts of tissue being rlema1catecl by loose connective
tissue septa . It iR trnYersecl by a fe,,- bloorl-vesse ls of Yenous type 
and has a soft, frinhle <:onsistency, resen1hling lyrnphoirl tissue. 
Ventrally t h ere is e:densiYe peuetration of the cupsule. The peri
carcliac pleura in its lower part a11rl t h e pulmonary pleura of the 
apical lobe of the lung Rho"· multiple, broadly attached, iaised 
nodules of the same tissue Ya rying in cl in nteter from 2 rn m. to 2 · 5 
cm. and one still larger mnss, 7 cm. in cliameter and apparently 
composed of confluent no<lules, lies partially on and pa1·tinlly in
vn<linp; the mediastinnl pleura at its .iunction ''"ith nnrl imme<liately 
caudal to the pericarcliac pleura. The ventral borrlPr of the lung 
is ndherent to this mass by strong :fibrous lrnncls. 

The structure as seen in many of the sections is ~omewhat mis
leading. On casual examination one simply sees closely packerl 
masses of small rouncl cells ha.Ying- the morphology of small lympho
·cytes (thymocytes) arnl one is at first glance inclined to think of a 
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lymphocytic OJ "rnuucl- cPlled " tumotu . On Pxam ination of the 
,;am e sPci iou,; st uin ecl by :Jlallory ' ::; triple .-;tain, suspicion is aroused 
because t hese 1ou url 1:ell::; are see 11 no t to Le supporterl by a fibrilbr 
i et iculmu ("); such reticulum i::; co nfinPd to tl1 e bloocl- n's::;el adven
titiae fro m 1d1ich it m ay 1ienetrate for ·only a Yery limited distan ce 
hebrneu i h e cells . This firnling leacls io a closer scruiilly (fo r of co urse 
it is a gPn e1al r ule that 11 01i-:.;es::;i l e celb iu t issues lie they normal 
or u eopfa ::;t ic, require support ) . It i s then seen tha t tb e srnall round 
cells are s111iportecl by la1ge1 an cl p a le r elements, 1Yhirh in most 
parts of 1 he tumo ur are , h o1nffc'1, alrnost corn11letely ob.-:c ul'ed (cf. the 
oortical po1ti 011 of th e nonn;i l tli y rnic lohule) by ih e cl ensely ;iggre
gatecl ro1m rl t· e ll s . These pale ele m0nts C<l ll be \\·ell si ucliecl only in 

Fm . 07.- Uro.,s appearan cf' of t hymoma of the ox: Tumonr sit natcd in the cardiae media ;; . 
t in um (right) di splacing upwa rds th e Rpica l lobe of th e lung; Sl'Condary nodules 
on t he pcricardirtc pkum (centre , below ) and 0 11 ihf' pulrnonarv pleura (to left 
of and n.bovc cent re). (:'in66; l / :l X ). 

certai 11 parb u± the 1. u11wu1· . 1d1e1e ilrey are seen to bP JlOorl.r out
lined , ineg·u la rl.\ sh a vecl , an cl lna11 ch iHg celL '"hi ch form small sh eets 
01' tract ~ iu " ·h ich Hw cy to]Jlas m of ihe individual elem ents is n ot 
d early clema rca t eel , in which i here is relatively 1 i ttle or no all mixture 
of rouml cells , allll \\'ith which is continuou s the branching cellular 
reticulum :forming the support for the dense m asses of round cells. 
T h ese forge rell s may mea sure up to 301( in diam eter. They have 

( 2 ) ·with :U aIIOl'y's stain , t he cell borclei·s , often more dee ply s tained , 
must n ot be mi staken fo r a ret iculum. 

207 



THYJllO:lIA. 

large, pale, oval nuclei showing cont>iderable variation in size and 
shape, often m eati uring some 18,u. in diameter (smaller ones measuring 
ca. 10,u. are also to be seen ). The nuclear rneIDbrane may be 
thiekened in parts and often sho"·s coarse indentations or serrations . 
The chromatin n etwork is ...-ery inconspicuous and, indeed, not at all 
visible in the majority of the cells. The cytoplasm is rather large 
in amount and may be conspicuously Yacuolated. In many caReR 
several nuclei lie closely aggregated in a mass of eytoplasm in which 
no demarcation of indi...-idual cells can be discerned. Scattered 
eosinophiles a re present throughout. 

No mitoses are seen in th e small round eells, while among the 
large supporting eells mitotic fi gures can be demonstrated only by 
prolonged searching . The very low mitotic index · was not " ·orth 
recording. No evidence of transitions between supporting cells an cl 
round cells " ·as ·obtained . 

J(emai-ks .- 'l'his t umour had erroneoutily been d iagnosecl as a 
" ro11 nd-cellecl sar coma " . But the location in the cranial media
stinum, the absence of intercellular reticulum , the limit ed mali g
nan<..:y (as shown by the t endency to encap:rnlation, the 10,1· mitotic 
ind ex and absence of true metastas is) , the presence of the charac
teristic supporting cells , which lack associati on 11·ith retieulum fibres, 
which art> also arranged in sheets, and among 1d1ich here again the 
round eells, ho"·eyer much t hey may dominate the picllLi' e, appear 
yet to play a passiYe role, are all quite characteristic of tumours of 
thymic origin. Although the t yp ical Hassall'::; corpuscle-like 
moi eties are not seen, there is here al so no hesitation in identifying 
the tumour as thymoma. The discrete noclules ou i.he pulmonary 
and pericardiac pleui-ae are interpreted as transcoelomic implanta
tions and are to be correlated with the capsular penetration ohsened 
in the primary tumour. 

Cas ei 3 (Bovine, G467) . 
No details are aYailable regarding the subj ect of thi:i specimen ("). 

It consists of fragments only of a soft-textured neoplasm 1Yhich is 
encapsulated beneath a serous membrane (pleura) . 

Microscopically, the neoplastic tissue is enclosed by a well
developed collagenous connective-tissue capsule (corresponding to the 
thickened su bserosa) , the outer surface of whi ch is covered by 
(pleural) mesothelium. In places the capsule is infiltrated by the 
tumour parenchyma to a limi tec-1 extent. From the capsule occa
sional thick stra11cls of connechrn liF:rne course throngh the tumour, 
the stroma being otherwise almost exclus iY t>ly formed by small 
blood-vessels, which are prest>nt in r ath er large nmnbers . The 
tumour parench yma consists of <l diffuse arrangement of ill-defined 
cells " ·ith pale staining nuclei. They are apparently arranged as a 
syncytium and between them oc<..: LU ...-ery Yariab le numbers of smnll 
round elemen ts haYing the morphology of :;mall lymphocytes . Jn 
many places the latter a re so densely arranged as almost to obscure 
the pale supporting cells, in other parts t he supporting eleme11ts 
predominate. The cytoplasm of the latter is not easil y Rturlied: it 
sta ins very palely \Yith h aemalum-eosin, is non-granular , anrl 

( 3 ) R ece ived from the G.V.O ., Durban. 
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appear,; to a,;s ume ill-define<l ,;pindle aml :;tell a te shapes. The nuclei 
are eharacterised by pleomorphism and by extrem.e am blycliromasia. 
In general they are l arge , but Yary from ca. 5 · oµ to ] 3 · 5µ in longest 
Jiameter; most of them exceed 10µ. 'l'hey Ya1·y greatly in shape 
from oval and spindle forms to l'iclney and bean forms ; not a few 
are highly irregular, the thin and sharply-defined nuclear membrane 
11resentiug serrations and angularities . Twisted dumb-bell ,;hapes 
suggestive of meiosis are also to be seen. The nuclei are very poor 
in ehromatin, \\ hich exist,; as a sca rcely Yisible nehrnrk or as ex
tremely fine granules. In man y of them no nucleolus is i clen tifi ab le, 
but in t he majority one or bTo inconspicuous nudeoli are seen 
(n: N = l : 50 to l : 25) . Larger nucleoli (n: N = l : 9) may be 
found in certain small , non-sess ile, rounded cells which still h ave ambly 
chroma tic nuclei an<l which (l~tn-ing aside themetical implications 
and judging mernly on the morphological appearance,.;) could well be 
described as transitional between the r eti eulum cell type and the 
lymphocyte-like type. So much for t he size of nucleoli which are 
unaltered in staining qualities aucl which are readily r·ecognisable as 
such. But globular mtranuclear (" inclusion ") bodies nre of fairly 
frequent occurrence in the support ing eells and reael1 considerable 
dimensions. They are identical with those desr;ribed elsewhere in this 
work, and doubtless also represent altered nucleoli. They arn sh arply 
out lined, hya line bodies, r·ounded to oYal in shape and situated cen
trally in t he nucleus. They var:y greatly in size , reaching- a diameter 
of 7 · 5µ. \Vhen fully developed they do not take a stain, or sta in a 
Yery faint pink " ·ith h aema lmn-eosin. Stage;; intermecliate between 
these bodies anc1 " normal " nucleoli can be recognisecl. Such an 
altered nucleolus may be found a long with a " normal " nucleolus 
in t lte same nucleus. Including these bodies in the consideration of 
the n : N ratio one obtains a figure of as much as 1 : 2 · 6. 

'l'he cells cleseribed are in continuity \Yith eoneentrically 
arranged elements of the sa me general type '"hich surround one or 
more centra l clegenerntecl cells. These boc1ies are often t he subj ect 
of neutrophile infiltration anr1 in a ll respeds resemble thP c:oncentri c 
corpuscles of Hassall ; but they are of much less frequent oecurrence 
than in t hymus tissue ancl so are em; ily overlooked. 'fhey are strongly 
aciclophilic nwl present co 1H·enhic l amf'llation. Th e nuclei of the 
degenerate element :-; are pycnotic, tho,;e of the surrounding concentric 
element8 arn some\Yhat Pnlarg·ecl and h yperchromatic, being 
" dusted " " ·it.h r;omparati,·ely eoa r se granuleR of ehromatin. In
cliviclual ele1llents undergoing similar changes and having a con
densed, strongly eosinophilic cytopbsm may ah;o occasionally he 
encountern cl . 

J•;osi noph i 1 ic rnyelocytes, mature eosinophiles, and all in tenn e
dia te sta g·e~ are found scattered mnong- the other elements in 
inconstant but often co nsidera ble numbers . The m yelocytes, espe
cially in their earliest stagPs (prnmyelocytes) are oftf' n so elosel_'ic 
related to th e l·eticulurn C"ells as to suggest t he possibility of a direct 
transformat ion of the latter into the former . This possibility hacl 
always been borne in mind in the examination of the other cases of 
thy moma cles('ribecl iu thi s work, hut no finalit y was aniYecl at. It
seemecl that in the tumour under discussion , an opporhrnit >· of proof 
was offere d in Yiew of t he occurrence of the hyalinise(l nu cleoli in 
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the tumour cells. If such could also be demonstrated in the eosino
phile granule-containing elements, valuable evidence of the suspected 
transformation would be provided. However, in spite of the closest 
scrutiny, it was not possible to identify such bodies in the nuclei of 
granule-containing cells, although many of the eosinophilic pre
cursors could not be distinguished from the tumour cells on any basis 
other than that of the presence of granules in their cytoplasm. 

As has already been mentioned, the appearances seen in this 
tumour are also consistent with the transformation of the reticulum 
type of tumour cells into the thymocyte type. But here also it seems 
better to keep an open mind regarding this possibility. 

The reticular intercellular stroma in this tumour is confined 
mainly to the vicinity of the blood-vessels, and in places where 
capillaries are numerous a fairly continuous fibrillar stroma is to be 
seen between the neoplastic cells; but here, as elsewhere (where 
blood-vessels are less n urnerous), there a ppe.ars to be no special 
associatiOn of the fibrils with the neoplastic cells, and it was con
cluded that these cells do not participate in the formation of fibrils( 4

). 

In parts of the tumour there is extensive necrosis and fibrosis. 
Blood -cells may be seen in direct con tact with the neoplastic cells in 
places. The mitotic index is nil. 

Rema1·ks.-No details of the autopsy appearances are available 
in this case, which is therefore useful in .illustrating with what degree 
of certainty thymoma may be recognised in the absence of such 
information, a point which is often of great practical importance in 
veterinary pathological routine, in which so frequently accurate 
information does not accompany the specimens submitted. From the 
circumstance that the tumour tissue is encapsulated beneath the 
pleura, one can deduce with reasonable certainty that it occupied the 
mediastinum. The histologic and cytologic details-tendency to 
invadethe capsule, the structure of br.anching ·reticulum-like neoplas
tic cells (not especially associated with fibrous reticulum) supporting 
small round cells which appear to be largely passive in their be
haviour, the presence of eosinophiles and their precursors, and finally 
the Hassall's corpuscles-all are typical of thymoma. Previously, 
an erroneous diagnosis of " round cell sarcoma " had been made. 

Case 4 (Bovine, 12785). 

The specimen, which represents the hal£ of a tumour found 
during the dressing of the carcass of an ox " between the heart and 
the bifurcation of the trachea ", is an ovoid mass measuring about 
15 em. in length. It is encapsulated beneath the mediastinal pleura. 
On section a system of coarse bands of dense, white fibrous tissue is 
ctmspif'uous; these septa vary from 3 mrn. to as much as 1 ern. in 
width. They demarcate the soft, yellowish-white parenchyma into 
irregular areas measuring from 1 to 4 ern. in diameter. Reddish dis
colorations (haemorrhages) are frequent in the tissue and may 
measure up to 1 ern. in diameter. 

(4) Note that with reference to the reticulum in normal thymic tissue the 
position is generally regarded as being the same as is described in this tumour. 
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QVT.1'E G.\SES . 

Oll 111icro,.;cop ie ex a minflt ion i;-; :;een fl sy,.; t em of co:u se, a cellular 
hauec ulae o f h y aline fihrou .-; t issu<-· 11·ith delicate ,; 0rornlar~· sep t a in 
w hi c h 1 he ,; rna lle r hloorl-Ye:;,.;P I.-; arl' .·rnlJJIOr te d h 5· re t icular collu et..:1.i Ye 
ti ssue o nly . The pareuchy rna coll s tsb ; of p:dely sininiug cells w ith 
ill- defi11<'d cy tophHmic houndarie:; a11d orn l to ,.;pi11dle-:;liape (l rniclei . 
The la tt er are :rn1blye lno 111 ati e :111(1 haYe iucon ,.; p ic nou s uueleo1i, 
althoug h h y nline intrn nuclear bo(1ie:; (pr<'snrn:1 lily of nucleolar 
orig-in) :ire of lrf' (1uent occn1Teu cP. These cells , altho ugh arranged 
us a i:;y ney tiurn, :ire 110( detini te l.Y or r egularly a ssoe i:1ted 11·ith a 
fihrnu s r t> ti c11lnm. Arnon g ili t• m oc-nn a Yfl riable hut 11 s ually small 
m 1m bt>r of rn1111(l c-ells h:w i.u g tl1 0 stn1 r-tun• of sm a ll lymphocyt es . 
Tli0re are rna11 y :nea s of n ec rnbio,.; is , hn emonhag'e, ancl ealci:fi cation. 
Hoth th P cnps ule and th e eoarse bunds of th e shorna arc often p:n
tiall>· i1tv:1tlP1l by t he pa re nchy m ri l d em 0n ts . ::'\ o Tl a ssflll ' s co rpuscl es 
1n' re st>Pn. J•:osi.11ophilt•o; fl l"P :1hsc• 11 t . 'J'h t> .Jf.T. is 0. 

H e11wrl.·.- A 11 ('JT01ieous diag- 11 0:-; is of spi11(lle-celle(l ;;a rco111a h:1d 
brf•n 111:1d e . 

TJin.1111os1.s .- Th ymoma. 

Fw. 08. - Tliymonrn in t he slic<:p: A mass i ,-c t umour of th e p,.ccanli ric mctli a~tinurn , 
extendin g ba e k\vard ~ to t\1 0 ca rdiac reg ion; note t he cli splacc1ncnt, nHtrkccl 
ntropli y . and adli <:s ion s of Lli c api ca l Jo lw of tli c lun g. ( J:l fi(j l ; 1/ :J x ). 

Case :) (Oci 11 e, l:f)Gl ) . 

'l ' he subject 1rn o; a d1e0p sl::lllghte r Pcl at the Pre toria Ahatluin; 
a nd fr om \Yl1it·h a sp ecirn en 11·as kimlly coll eciefl bY D r . . LI . H. Curso n , 
·of thi ;o; Tns1 itute . 

:Jbno.-; rnp icall>·, th e ~p ec1me 11 ( l :ig. DS) con sist.-; of 1 he r i g h t 
lung, nt1-uch ec1 to the rn eclin,,lina l surfa ce of Lhe lo" er part ol " ·ho t:le 
api cfll lobe is fl rna s~iY e g r eyi sh-white tumour 111 eri s11ri11g- 18 cm. 
a nt ero-post t> riorly , 11 cm. rlor so-Ye nh ally, and <) cm. t r a n sYn~ely . 
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This tumour i:; oYal or bean-shaped "·ith a depression in the michlle 
of it,; dorsal bonler at the point " ·h ere the lung l1ecomes adherent. 
From here, ihe apical lobe, \1·hich is thinned to a paper-like mem
branP, stretches <lowll\rnrds as a broad band across the middle of the 
lai ernl .~utface of t he tumour, "hose yentral border it cloes not reach. 
'rhe pulmonary pleura is closely attached to 1.he tumom by seYcral 
radiating hallCls of ('OnnectiYe tissue, but there is no evi<lence of 
invasion of the pulmonary tissue, the tumour beillg in general 
smooth, coverecl by glistening serosa which is actually the pleura of 
the exvanded cranial mediastinum (as is clearly seen Yentl-ally, ,1-here 
a portion of the lattel' , excisecl " ·i th the tumour, is seen to be reflected 
oYer the tnmmn to prnvi<le its sero us coYering). On the left surface 
of thP i um on r ;tlw, a l 1ortion of a<l her en i, ('Om [ll'P:;sPcl pulmonary 
tissue is present, oln-iously correspon(ling "·itb ihe :tpical lobe of the 
left lung . In pLH· e;:; the tumour lrnlges grossl:-· henrath its serous 
coYer ing, ancl also form,; small ineguLtrl>· outlilled pr·otr uheran ceR 
en. · ;) cm. in din meter, limited by the serosn only. Else1Yhere a 
r1Pfini te cap:; ule, 2 mrn. in thickness, undedies thP sel'osa. 'l'his 
C'apsule is lensPl.1· <list end ed by the neopla sm. The lung, apart frorn 
(lisplacement arnl pres,;ure a trophy in the neigh bourhoocl of i.he 
lnmour, rih0\1·s 110 C'banges. 

}Iicrn~copicall)' (Vig-. 99) the turnoul' is e nclosetl by a loose
textured ('OnnectiYe-tissue capsule, wl10sp outer surface is coYere<l by 
(pleural) mesotheliurn and 11·hich does not sharply circumst.:ribe the 
hunour parenchyma 11·hich extends a::; prolongations through the 
('apsule to "·ithin a short <listanC'e of ihe serosn . The tun10ur has a 
much branched anc1 inegular strom n, consisting· of a Y8l')" loose 
<·onnectiYe tissue containing- rnany fibroblasts :rn<l hut sparsP r·ollagen 
fihre::;. This proYides an extremel.'\' inclistinct (1e1mnc:1tion of pm·en
ch_'\'mal lobules, into \Yhich extend irregular intralolrnlar prolonga
tions of ihe shoma. Thus the strorna is, ,d1ile quite prominent, 
poPrly collagenisecl anc1 ineg-ularly formed, so that at best an in
cli.stincl lobulaiion obtains; ihe parenchyrnal cells appear to 
iufillrale ihe stnmw :jusi as i.hey do the cap:rnlnr inYesiment anrl only 
on high rn :1gnifi<·nhon is the clemaTcal ion of strorna and pa1 enchyma 
at :111 dt>:n. Tl1e strnmn is rich in t hin-walled hloorl-Yessels. 

Th<' pan'nc·hyma is irnrn ecliately reminiscent of il1ymic tiss ue. 
'l'hl'n' i::; no demarcation of lobules inio cortex a n<l mrclulla, hut the 
;;lruci ure is (as in tlie case of the thymus), that of frame~rnrk of 
pale. Yaguely outlined hut appai-enil_\· hrn11('hinµ; cell~ , haYing pale, 
YPsic-uhu unC'lei, \1·hic11 ~ttpporis nnd is largt>ly obs!'un•cl by tlw morP 
numern q,; ancl darkly staining small i·nunrl cells lrnYing the mor
phology of lymphocytes (thymocyles). 

\Ylrnt appear to be comlen:;ai ion · of tl1e l·elie11lum-likr cells 
(for i heir elelllents have a simila r rnorp ho log_\- an cl co ni i nu i ty is easily 
trncecl) occur in thP form -0f irregularly rounclPcl agglomerations of 
epit]wlioicl element,.; "·hich are closel.'\' pncked togt>ther, have indis
tinct outlines ancl a di stinct tendenc;-1- to ('Oncentric arrangement 
(Fig. 99). T ypically tlte outer cells of these condensations, c]ongatecl 
and gentl.1- cuned and ha Ying somewhat elongated nuclei, are 
arranged in two or more \Yhorls "-hi ch surrnunfl ancl are in c·on
tinuity with the more centrally placecl cells. 'l'he latter haYe a 
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J 

FIG. 99.-Structure of the thymoma of the sheep (fig. 92): Large, pale (reticulum) cells 
and variable numbers of small , round cells; above and below, formation of 
Hassa\J 's corpuscles. (13561; 420 x). 
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similar appearance except that they are more oval and have plumper 
and shorter nuclei. Similar condensations of cells mav occur also 
in the form of elongated, narrow cords haYing a tendenc3~ to infiltrate 
the interlobular septa. These cell condensations remind one in all 
essential respects of deYeloping Hassall's corpuscles and, further
more, in not a few of them the central cells have undergone degene
rative changes, viz. cornification, with thickening of the nuclear 
membrane, nuclear shrinkage, etc .. in the manner familiar in the 
case of the fully deYeloped concentric corpuscle of the thymus. 
Sometimes the small round cells may be present in among the epithe
lial condensations, "·hich they give the appearance of infiltrating; 
but no distinct evidence of transition from reticulum-cell type to 
thymocyte type was obtained . 

Both types of cell infiltrate the connective-tissue septa, but 
appear to respect the walls of blood-vessels, ho\l·ever thin these may 
he. Scattered eosinophile granulocytic elementr; are to be seen in 
both stroma and parenchyma; some appear as mature granulocytes, 
others to be in the myelocytic stage. 

Sections through the attached area of the lung show a localised, 
chronic, productive pneumonia, without tumour invasion. 

Xo nucleolar enlargement was observed. The }[.I. is roughly 3. 

Remarlcs.-The position of this tumour-in the precardiac 
mediastinum--its topography, the features of encapsulation with 
capsular and ,;tromal infiltration, and above all the histology, viz. 
a frame"·ork of reticulum-cells (unassociated with a fibrillar reti
culum) 'Yhich supports cells of the thyn10cyte type and which cells 
undergo concentric condensations, wherein the elements assume 
definitely epithelioid appearance and show a tendency to degenerate 
into bodies resembling concentric corpuscles, stamps this neoplasm 
as a thymoma. No fuller criteria of its nature could, indeed, be 
desired. 'l'his was the only thymoma in "·hich mitoses "·ere at all 
frequent. The count mentioned has not been inclucled in the table 
on page 31. 

Case 6 (Ovine, 2536). 

No details of the subject are available. The specimen cons1s1s 
of portions only of a neoplasm covered by a roughened serous mem
brane (pleura) and having a soft consistence like lymphoid tissue. 
To parts are adherent pieces of lung which have been ablated together 
with the tumour. Microscopically, the tumour tissue is seen to be 
strongly encapsulated by tlrn thickened subpleural tissue and 
although there are signs of invasion of this capsule there is no 
encroachment on the pulmonary tissue. There is a moderately pro
minent connective-tissue strorna which very incompletely separates 
lobules of parenchyma. The latter is composed of two types of cells. 
Small round cells predominate in most pl aces and are supported in 
the meshes of a syncytium constituted by stellate or spindle-shaperl 
elements which are palely stained. Here and there the latter form 
condensations in which the elements are nmY of distinctly epithelial 
appearance, and occasionally there is a tendency to a concentric 
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arrangement of the cells accompanied by increased acidophilia of 
their cytoplasm (Hassa ll 's corpuscles) . Eosinophiles are present but 
>ery sparse . 'l'he M.I. is 0. 

Dicignos is .-T hymoma. 

Case· 7 (Cap1·ine, 12797). 

The sub jed " ·as an adult (" full ruouth ") An gorn she-goat 
whi ch came to autopsy at this Insti tute . It "·as staterl to have been 
in "very goocl " condition and \YaS, in fact, inC'lined to acliposity. 
At post-mortem n bulky tumour was found 1.o oce npy the precardiac: 
and also a part of the cardiac rn e<liastina , Teaching £ro111 the thoracic 
inlet to a point ventral to the bifurcation of t he t n1C'he::1. It \YaS 

cream coloured, of soft an <l Yer>· friab le c·oH,;istenc:e, aml appeared 
largely necrotic, con tu iuing many amorphous, ehalky centres . The 
specimen measures roughly 25 cm. long, E> cm. dorso-ventrally and 
11 crn. in width. It is irregularly loberl and of indefinite sha1Je , 
adapting itself to the cranial portion of the thoracic cavity and the 
organs contained t herei n. In part it is coYered by the mecliastinal 
pleura hut i.t often protrudes through the latter in the form of naked 
bosselations . Th e pericardium, especially on the left side, i,; closely 
surrounded but not iuYaded, the tumour he1·e lying beneath the 
pf\ ri ca rdiac pleura. Many detae;h ed masses, n oclular or plaque-like 
in form, are found on the mecliastinal and left apical pulmonary 
pleurae . They v;uy frorn 2 rnrn. to 5 cm. in diameter and the 
irregularly rouncl t>d nodules may be distinctly pedune;ulated , being 
attached by stnrncl s of newly-foTrned fibrous tissue. 'l'he apical lobe 
of the left lung i,; displaced dorsally and is much 1.hinned (1 to 2 
mm .). The noclnles a re confined to its pleura and do not inYade the 
underlying pulmonary tissue. There are no metastases either in the 
bronchial or mecli astinal lymp h-nocl es . 0 t her interesting au topsy 
findings \\ere a greatly enla rgecl t hyroirl (20 Gm.) and the presence 
of a (relatively) equally enlargecl th:-;' roid in the three-month foetus. 
The rest of the findings (chronic· cholecystitis, acute catarrh al en 
teritis, tim10r splem's, hepatic clegeneration, hy rlroperitoneum, and 
hydropericarc1ium) are scarcely releYan t to our purpose . 

Microscopically, sections from different regions of t he tumour 
sho'" that its greater part is in a state of tota l necrosis; outlines of 
the connect i.Ye-ti ssue stroma enclosing caseo us and often granular 
calcified material are all th at is seen. \Vhere t he tumour tissue 
smTives the structure is as follows: -There is a pronounced lobular 
stru cture due to a fairly uniform and well collagenisecl system of 
branching and anastomising trabeculae, which carry a moderate 
number of blood-vessels, in '"hich wide lyrnpb ai.iC's a re often promi
nent and \1·hose final ramification s, often some 15,u in thickness, com
pletely, but more usu ally incompletely, separate the units of the 
parenchyma. 'rh ese lobules vary in size, but are often abo ut · 5 mm. 
in diameter ancl a1·e rounded, 01·al, or polygona l in ou tline. They 
are constituted hy two types of cell , ''hich Yary nrnch in their 
r elatiYe numbers in different parts : -

(ci) The first is a branchin g cell in apparent eontinuity "IYith its 
neighbours . It h as a poorly clefined , but e:x.te nsiYe , faintly eosino
philic cytoplasm and a large, OYal or inegularly oval, e:s:tr emely 
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amblychromati1.; nucleus, usually between 8,u. and 12,u. in long 
diameter. These nuclei show poorly developed nuclear membranes 
and a very incouspicuous and delicate chromatin network. Nucleoli, 
when visible (whi1.;h is not the case in the majority of nuclei), are 
inoonspicuous and do not exceed, in n : N ratio, 1 : 50. These 
cells, anastomosing by means of their stellate cytoplasmic processes 
(i) form a reticulum in which the second type of cell is supported, 
often being present in such numbers as almost or completely to 
obscure the large, pale cells; or (ii) in some parts, where the i:;econd 
type of cell is absent or in smaller numbers, may form more solid 
sheets in ~d1ich the cell rnorp hology may better be studied. ln these 
latter areas two morphological morlifications of the supporting cells 
may be seen: (a) the cells sometimes show the faintest tenrlency 
to arrange themsehes around a central, extremely indefinite 
" lumen " some 30,u. in diameter, which is largely occupied by the 
rarefied cytoplasm of centrally-lying cells of the same type. 'fhis 
tendency is not at all striking and is only observed on close scrutiny; 
(/3) occasional condensations of these cells form bodies resembling the 
concentrie eorpuscles of Hassall but some\l·hat more irregularly 
formed an cl of far less constant occurrence. 'l'he cells arrange them
selves in irregularly concentric fashion about a central -mass of 
degenerate elements which have a strongly eosinophilic cytoplasm of 
hornifiecl (h,r.aline and lamellated) appearance and fragmented 
nuclei. The surrounding cells (from without imrnrds) <levelop fine 
granulations and then a definite eosinophilia of their cytoplasm and 
their nuclei become somewhat larger and hyperchromatic (thickened 
nuclear membrane ·and a few scattered chromatin granules, the 
nucleus, hmYeYer, still remaining decidedly vesicular in type). These 
corpuscles may reach a (longest) diameter of 120,u., more usually they 
measure less than 75Jl. 

(b) The seooncl type of eell resembles in all respects the small 
lymphocyte (or the " thymocyte ") and its morphology need not be 
further described. These cells are present in most variable numbers, 
often entirely obscul'ing the pale " reticulum " cells of an entire 
lobule; at other times they are concentrated in small (but ill-defined) 
foci in parts of the lobule. Sometimes these foci are situated for 
preference tmYards the periphery of the lobule, so that the resem
blance to a lobule of the thymus gland may be increased by the 
fact that the central (medullary) portion is comparativel:y free from 
the small cells. Further it is in this central portion that the concentric 
corpuscles are situated (as in the normal thymus). In parts the small 
round cells may be almost or entirely absent from a lobule or a 
portion thereof and here the more solid structure of the reticular 
cells is seen. But whatever their arrangement, the va1·iations in the 
distribution of these small round elements is responsible for a varie
gated light and dark staining, as seen in thymic tissue, but without 
the regular (1nedullary-cortical) pattern of the latter. 

I cannot say whether transitions occur between the h·o cell 
type~. The appearances are uot inconsistent with such a view, bnt 
one is of course familiar with the difficulties of making such state
ments when dealing with lymphoirl-like tissue. Strands of tissue 
containing both types of cells may be seen invading the stroma and 
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pushing apart the collagenous tissue along its natural cleavage lines, 
an<l not infrequently this invading tissue grows into immediate 
contact "·ith and bulges inwards the intima of thin-walled vessels of 
venous and also apparently of lymphatic nature. The actual act of 
penetration "·as not observed in the sections studied but in seYeral 
cases the lymphatics contained loose masses of lymp bocyte-like 
element,; which, since among them occur cells of the reticular type 
and even of the type entering into the formation of the concentric 
corpuscles, are undoubtedly derived from the neoplasm, shmYing that 
such inhavascular invasion had indeed oc<:uned. The small lympho
cyte-like c:ells may also arrauge themselves to cover, in a single 
layer, the surface of loose masses of fibrin within the vessels. 
Sparse eosinophiles are to be seen infiltrating the stroma and also 
occurring in the parenchyrna. 'fhe great majority of them appeared 
clearly of adult type (leucocytes). Mitoses are absent. 

Doth foetal arnl maternal thyroid slHm a pronouuce<l goitre of 
parenchymatous type. 

Remarks.-A largely necrotic, bulky, but slowly gro"·ing tumour 
of the cranial mediastinum, partially encapsulated by the pleura 
and often also penetrating the latter. It forms multiple secondaries 
on both parietal and visceral pleurae, apparently mainly by trans
coelomic implantation, but very probably also hy lymphatic meta
stasis in the subpleural plexus. Histologically it shows a tendency 
to invade its strorna and to penetrate vessels. It has a lobular struc
ture and duality or parenchyrnal elements as well as concentric 
corpuscles clearly reminiscent of thymic tissue. Cysts lined by 
epithelial-like elements are scarcely formed, there being only a vague 
tendency to such. In the same subject were found pronounced 
parenchymatous goitre and a similar affection of the foetus. 

Diagnosis .-Thymoma. 

SUMMARY. 

The apparent rarity of thymoma and the meagre records of this 
tumour among domestic animals prompted a closer investigation of 
the features on which this diagnosis may be based. There are re
ported, in addition to cases in bovines (in 1Yhich the disease is 
already recorded), 2 cases in sheep and a case in .an Angora goat, 
species in which thymoma has not to my knowledge previously been 
observed. The fact that some of these tumours had-erroneously been 
diagnosed as lyrnphosarcomas or " round-celled " sarcomas makes it 
probable that the tumours occur more frequently than the literature 
indicates but that they are not recognised as such. It is interesting 
that thymoma is the only malignant internal tumour that we have 
encountered in goats, all the other malignant neoplasms of this 
species being skin tumours ( epi theliorna ta). vVhether the fa ct that 
this case was encountered in an Angora goat, a breed which 1Ye kn(rn
is especially liable to cutaneous neoplasms, indicates that the sus
ceptibility of this breed to malignant tumours is not only confined 
to cutaneous neoplasms cannot be decided on the basis of a single 
c.ase, but is worth bearing in mind. 
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In ruminants, tumours of whitish colour and soft consistence 
lying in the precardiac and sometimes extending into the 
cardiac mediastinum or into the neck, displacing the apical 
lobes of the lungs dorsally and causing interference with 
the structures passino· through the thoracic aperture should 
be suspected 0£ bei17g thymomas. The diagnosis is to be 
confirmed microscopically by the following features: duality of the 
cell types constituting the parenchyma, viz. (1) pale staining, reti
culum-like cells "-hid1 declare their non-mesenchymal nature (a) by 
being not (or at least not clearly) associated with fibrillar reticulum, 
(b) by tending to form more solid sheets, (c) by often lining clearly 
cystic cavities and assuming an epithelial morphology, or in other 
cases showing at least a faint tendency in this direction, (d) by 
usually forming (5 cases out of 7) Lollies strongly resembling the con
centric corpuscles of the thymus, and (e) by sometimes forming con
centric whorls which do not degenerate into Hassall's corpuscles; 
(2) small round cells having the morpho1ogy of " thymocytes " 
(lymphocytes) which are supported in variable numbers by the 
reticulum-cells and "-hose distribution causes often an alternation 
of lightly and darkly staining· areas as seen in thymic tissue. '11he 
conception of the passive behaviour (tiecondary nature?) of these 
cells is questionable in view of their ability in one case to penetrate 
vessels and their frequent tendency, along with the large pale cells, 
to invade the stroma. Eosinophils were found almost constantly to 
be present, often differentiating locally from precursors in the mye
locyte stage. The tumours are encapsulated by the mediastinal 
pleura, but tend to invade this capsule and also their stroma; so 
that, in spite of their slow growth (mitotic index nil or very low), 
they are to be regarded as malignant and in their ultimate develop
ment are responsible for serious and fatal results. They are not, 
in motit cases, associated- with nucleolar enlargement, thus forming 
yet another possible exception to the generalisations of nfacCarty and 
Harnmeder, regarding the constancy with which this change accom
panies the malignant process; yet it must be admitted that only a 
low grade malignancy is present. 'rhe lobular structure of the tissue, 
resembling normal thymus, may be pronounced, but is variable in 
development. The most important differential diagnoses are endo
thelioma (on account of the cell characters and especially the whorled 
arrangement sometimes found), mesothelioma (which we have not 
found affecting the pleura in our material but which no doubt might 
be distinguished on the basis of the microscopic morphology--see 
Chapter VI), lymphocytic tumours (" rounrl-celled " sarcoma, 
lyrnphosarcoma)-to be discriminated on the basis of evidence of the 
epithelial, not mesenchymal, nature of the reticulum cells, and lastly 
the canine heart-base tumours (Chapter XI), whose location is, how
ever, apparently specific and whose cytology is totally different. 

218 



CHAPTER VI. 

Mesothelioma. 

DEFINITION AND TERMINOLOGY. 

BY mesothelioma is understood a tmnom· which arises from the 
lining cells of the coelom, " ·hether of its pleural, pericanli.ac, or 
peritoneal sub-divisions . Although much criticism has been levelled at 
the use of this term (originally introduced to denote tumours having 
their inception in the elements of the adrenal cortex, hut by nearly 
all authors long ago abandoned in that sense) it is coming in
creasingly into favour and is now in very general use. The objec
tions to its use appear to arise from two chief sources: - (a ) There 
are those who, ignorant or unappreciative of those complications of 
embryological and histogenetic theory on which any sound classifi
cation of coelomic tumours must be based, see in the introduction 
o.f such a term merely a needless complication of an alread y difficult 
tumour nomenclature. (b) A group of objectms more \YOrthy of 
attention are those who, having made a close and critical study of 
the above difficult considerations, have arrived at conclusions which 
they regard as sufficiently definite to allow of the identification of 
the tumours concerned with already existing groups of neoplasms. 

The whole subject has within recent years been most competently 
reviewed by Grossek (1932), dealing with the human subject, and 
it is not necessarv for us to do more here than to outline in brief the 
main considerati~ns on which the controversy is based. This at least 
it is advisable to do, since in the veterinary literature no competent 
discussion of the subject occurs, most authors apparently being 
content to follm,· the classification adopted by any human patho
logical work \Yhich happens to be conveniently to hand. 

It must at the outset be understood that the difficulty of dass1-
fying gro"·ths arising in serosae is threefold: -Firstly the common 
occurrence of seconclary neoplastic lesions of serosae ("·hich may a.rise 
by true metastasis, or by continuity growth, or most often by trans
coelomic implantation) in man has led to some uncertainty in 
cleciding whether given serosal lesions are of primary or secondary 
nature. As vVillis (1934) remarks with justification: " The diagnosis 
of primary tumours of serous membranes has frequently been made 
on wholly inadequate grounds and with insufficient appreciation of 
the frequency with which small primary carcinomatous growths may 
yield massive widespread coelomic deposits ". He goes further than 
we are willing fo follow him, however, wlien (like :Robertson, 1923 
and 1924) he doubts the occurrence of any cases of primary tumours 
arising foam serosal cells. Yet a number of authorities haw believed 
in the existence of such tumours, notably E\Ying (1928) , Mallory 
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(1923) an<l Aschoff (1923), in their textbooks, and the ocemTen.;e of 
primary coelome tumours (other than those of the " connective
tissue " group) has found Yery general acceptance among teachers 
of pathology. 

Secondly, proYiding that the oecunenee of primary coelome 
tumours be .a dmi ttecl (a part from those of the " connech ve-tissue " 
group), a difficulty arises in distinguishing behTeen those that may 
arise from the coelomic lining cells and those that may have their 
origin from the endothelial lining cells of the subserous lymphatics. 
Among authors admitting the existeuee of the tumours in question 
there haYe been those who haYe denied the one group and those that 
have denied the other, while many are "·illing to admit both kinds, 
which should then, as pointed out by Grossek, he clearly distinguished 
nomenclaturally. The problem is not made any the easier by the 
possible origin of tumours from misplaced epithelial nests in the 
serosa. 

Lastly, assuming that we a re in a position to separate tumours 
arising from the coYering cells of serous membranes from such as 
may originate from lymphatic endothelium, the difficulty arises as 
to ho'" these neoplasms are to be designated terminologically. It 
would he beyond the scope of this work to enter int·o a detailed dis
cussion of the controYersy suuounding the nature of the coelome 
lining cells. Every elementary student of histology is aware that 
little help is to be obtained in this connection from the standard 
textbooks of histology and gathers readily from his reading of such 
that as many authors term the cells in question " endothelial " as 
" epithelial ". It may be briefly recalled here that this lack of 
uniformity centres round a controversy of triple nature and which 
concern,; (a) the embryological derivation of the cells, (/J) their mor
phology, and ( c) their biological reactions : -(a) Those who (follow
ing the coelome theory of the brothers Hertwig) derive the coelomie 
lining from ectoderm would have it that the cells are epithelial, 
while those who see in the lining cells merely a specialisation 
of mensenchyme (dependent on environmental relation to a cavity) 
would term them endothelial. (b) It is to be admitted that the pre
cise definition of epithelial cells is somewhat vague; and that, not
'iYithstanding the close morphological similarity of 0oelome lining 
cells to vascular endothelium, there is yet on purely morpholog·ical 
grounds no fatal objection to terming the cells in question epithe
liUJn. This procedurn g·ains considerable support from the fact that 
(at least in some species), at certain sites or in certain stages of 
development, the cells in question are ciliaterl( 1

), a phenomenon 
which is decidedly foreign to our conception of the endothelium. 
(c) The biological reactions of the coelome cells in tissue culture and 
in normal and pathological transformation provide perhaps the most 
interesting of all evidence. The some,Yhat extensive literature in 
this connection proYide~ eYidence regarding (i) the abilit.\· to deYelop 
cilia as temporary structures, (ii) the faculty of forming connective
tissue fibrils, an cl (iii) the tendency, in proliferation, to assume 

(') Cilin have been observed by Y. Drum (in the pleura of the dog), by 
.Maximo"· (1927) in the omentum and mes<?ntery of rabbits, and b~- me in the 
horse (" germinal epithelium " of the mare) and under pathological con
ditio.ns in the domestic fowl (unpublished data) :is well as in coelome tumours. 

220 



TER::iIINOLOGY. OCCURRENCE. 

columnal' fo rm and to r nclo:;P lurnina. Authorities kn-e nu-iously 
ac;sessed this eYirle nce as proYiding .i ustification for the Yi1rn· that tlw 
!'ells in quest ion al'e interm ediate between the connediYe-tissue Lype 
and the epithelinl type (M:nimow, J927 ) or that th ey are preclorni
n;mtly or exdusiwly epithelial in uature (Grossek) . 

I11 Yie11· of the highly controYersial uature of the e1·iLlencr, it 
appears <l es irable at the prelieut tirn e to take a, middle co urse :rnd 
designat e t h r cell s a:; mesotb r lial , a term \rhich alrea<ly enjoys r-011-

s icl era ble accrptanee. As a corollary of this, it follmYs that we ca.11-
n ot do oth erlYi ::>P than iiamP th e tum ours arising therefrom as 
" m esoth eliomas " . The two .allen1atiYe terms, e;arcinoma a nd enclo
t helioma (of pleun1 , peritoueurn , or peri ca l'dium, as the rasr may be), 
f·o rnmit one <lefinitely to :1 de!' ision on the controYers>· r eg-anling the 
epithelial or endothelial natme of the cells, while the latter term 
has the additional di sach ::mtag-e of providing no m ean s of <listinguish
i ng, among seros8 l " en<loth eliomas ", t hose that a rise from the 
s urface cellR n n<l those <leriYe<l from t l1 e su hserou s ly mphati c" . 

OccummxcE. 

In mun one gathers from the literature that m esoth eliomas are 
rare tumours, th e existence of whi ch is denietl by seYera l authors . 
Grossek, in his reYiew, collects 30 cases and adds one of his own. 
ln animals, mesotheliornas ha.-e not seldom b een m entioned . Feld
man (1932) ) found one among 43 e<] u in e and t\rn a m oung 230 boYine 
tumours, and he remarks that " they must occur more frequently in 
lower animals than is indicated by reported cases ". Of the r eports 
in th e veterinary literature , all of which are collecte cl by Feldma r1 
in his i extbook, an<l numbering 6, scarcely any are proviclecl ·with a 
rletailed histopa thological description and although th ere m ay be no 
graYe i easo n io doubt the nature of any of them( 2

), on e could desire 
more <ll' CUrate information. 'l'he case r eports concei·n · 2 horses and 
8 ca ttlr, a part from those of '\\-ilcl animals reported hy Scott (J 927). 
In horses affection of the pleura aJHl in cattle, of the pleura (in hrn 
cases of F el<lman's) ancl peritoneum (one l'ase of Purrnan) are m en
tioned. 

The Ond erstepoort collection conta in s no fewer than :J rertaiit 
eases of me;;othel'ioma (two i n hoYincs a ncl one in the h orsr ). From 
my own expe l'i enf' e and from the information in the literature t h ere 
is no i·ec{Jrd of :my othel' clorn ps ti ca i erl spe('ies being affect ed hy these 
gT011·th s(" ) . 

p ATllOLOGY. 

In rlescribing the cases encountered in So uth Africa , " -e sliali 
crmsid Pr ihe iu11to1ns in th e follow i11 g groups : those <1l'ising horn the 
peritouea l , p eri canlial , and pleural mesotheli um rPspectiYely. Of 
th e la tter t h e collection contai ns no " ·ell authenti('aterl r;:ise, hut 
uncl e!' th at heading- it \1ill he f'O nYeuiPu t to mention :1 iumou1· of !he 
h orse that h.\· sorne m ight possibl.\' be regarded a!" a pri ma r.\· 
mesothelioma of the pleura . 

( 2 ) The suspicion t hat some of Feldman 's C'a,es \Ye re thymomas has al rC' :id_,, 
been exn ressecl. 

(
3

) Feldman pic·tn res . but does not describe a case of " mesothel io111:1 of 
th e visceral pl eura of a sheep '' . 
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MESOTHELIOMA. 

1. Peritoneal JJ1 esothelioma. 

Case 1 (Bo1Jine, 12147) . 

The specimen (Fig. 100) consists of a portion of omentum of a 
bovine (age and sex not known) kindly sentin by Dr. G. Martinaglia 
from the Johannesburg Abattoir. Its surface is covered by multiple 
flattened nodules which vary in diameter from ca. 1 mm. to 1 em.~ 
but more often are confluent to form large irregular plaques having 
an uneven surface. Adjacent nodules are often connected by fibrous 
filarnents. · A peculiar striped appearance of the membrane results 
from the exposure of the omental fat in streaks alternating with the 
neoplas.tic tissue. In some parts the newly formed tissue .affects only 
one surface of the membrane, but in the case of the (older) more 
extensive plaques the whole thickness of the serosa is occupied, the 
tumour .appearing on both surfaces . . The consistence is rather tough 
and a rich system of connective tissue is visible :on section throughout 
the softer substance of the tumours. The col,our is not preserved. 

Fra. 100.-Gross appearance · of omental mesotheliorr.a of the ox : Flattened plaques of 
neoplastic tissue between which the ·omental fat is visible (12147; 3/4 X). 

:Microscopically (Figs. 101 and 102), the neoplastic parenchyma 
is seen to grow exclusively in pre-formed spaces in the fibrosed 
omentum, in many of which an endothelial lining is still present; 
in other words it grows intralymphatically and its " stroma " is thus 
largely pre-existent. The omentum shows a great increase of vvell
di:fferentiated connective tissue and the tumour cells are largelv 
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P ERITONEAL MESOTHELIOM A. 

FIG. 101.-Mesothelioma of the omentum of the bovine (fig. 100) : Intralymphatic growth 
in larger (above) and smaller (below) vessels of the subserosa; note the small 
lumina which are formed. (12147; 60 X). 
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arranged (following the course of the lymphatics) in elo11gated, 
nanow cords (one 01' hrn cells in thiekness), 'd1ich Lranch and "·hich, 
here and there, become continuous with more massiYe and (in fratt· 
section) ronnded tracts of cells around which the "·alls of the 
lymphatic~ have been expanded. A somewhat scirrhous appearance 
thus results an<l is a striking feature of the microscopic picture. 'rhe 
cell cords and masses are, at l east in respect of one-half of thei1· 
circumference, retracted from the en closing walls, so that a 11aJTO\Y 
peripheral space is seeu. This f ea tu re is possi lily a fix a ti on artefact, 
but appears morn likely to depend upon the pressure of the lymph
fiow along that aspect of e.ach tumour cell-cord at "·hich the nutrient 
wssels do not enter-see Fig. 101 (right top eorner). 

The cells are, for the most part, polyhedral elements of rnotleratt 
but variable size (7 to 2011 in diameter) aml are usually distinctly 
outlined on account of the presence between their apposed bonlers, 
of nano\\· clefts (possibly a fixation a1tefact). 'l'hose at the periphery 
of the gr011 ps or cords have a distirn;t tendency to n ssume an irre
gularly columnar form, standing vertically to the long axis of the 
(vascula r) space occupied by the cell mass, i.e. radiating from the 
circumference towards the centre of what was previously the vascular 
lumen . Ofteu the proximal ends of such celis are expanded, g1Ying 
a ' · taile(l " appearance to the cell~. Their nuclei are usually of 
short-oval shape and are characterised by a sharply defined membrane 
and a close-meshed, fine ancl delicate chromatin network. A single 
central nucleolus, which stains intensely, is a promiueut feature, con
trasting sharply " ·ith the amblychromatic nucleus. The nuclei 
aYerage some 4-5 to 6µ in diameter, but much larger nuclei may be 
encountered in less typical cells. The n : K ratio is usually between 
1 : 14 and l : 8. 

Behrnen the peripheral cells of the corcls and the stioma (i.e. the 
lymph-vessel wall) and retracted from the latter together "·ith the 
cells, to the bases of "·hich it is closely a<lherent, is a prominent band 
(i.e. a cylinder) often measuring 5µ in thickness, of hyaline subst.ance 
(yellow with picric acid, extremely pale mauYe "·i.th haemalum-eosin, 
blue with Mallory's triple stain) standing in the relation of a base
ment memhl'ane to the peripheral cells. A similar substanre may 
occupy rounded lumina which often occur in the central portions of 
the larger cell masses. In these hyalinised spaces, cell-debris and 
sometimes degenerating cells are also to be seen, the former often 
avpearing as delicate fibril-like strands. These spaces, which are 
somewhat inegulaT in outline, are obviously produced by hya line 
(legeneration of the cells; they do not appear to he true lumina.. The 
('hanges described confer on the neoplastic tissue the appearance 
familiarly known as cylindromatous, and in this respect the pictill'e 
seen in practically identical "·ith th.at illustraterl by Horst (1, Tafel 
D, Fig. XLY) from n tumour cliagnoser1 as " hyali:11es Endothcl wm 
(Cylind:rrom,) der Orbita ". 

The application of Mallory's triple stain shows that, at least rn 
the majority of the aheoli, no intercellular reticular stroma is pre
sent. In some groups of cells some"·hat indefinite iesult~ were 
obtained and it seemed possible that in some of the cells i11t1·acellular 
fibrils were present, but I cannot speak v:ith certainty on this point 
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as the picture provided by this (old , forma lin-fixed) material is not 
so clear as could be desired. As mentioned above, it is further com
plicated by the fact that the " hyaline " substance takes a wea k stai11 
"·ith analine blue. 'rhe mitotic index is .2. 

Among the narrower cords a spindle-shaped tendency of the 
cells is ~ometimes seen . It is (li:ffi cult to say whether this is merely 
the mechanieal result of the accommorlation of the cells 1Yitlnn a 
naiT0\1· space or "·hether it represents a true growth-ternlency. 

Fm. 102.-Surface of a small omontal mcsothclioma of tho bovine (same case as fig. 101), 
showing continuity between downward-proliferating mesothelial cells and the 
intralymphatically-growing tumour cells. (12147; 240 x ). 
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An open mind was kept rngarding the ongm of this tumour and 
the correct name by "·hich to de&ignate it until in certain of the 
sedi ons the follmYing appearances seemed to place the his to genesis 
beyond doubt. In the nodules in question (Fig. 102) there is an 
over lying covering of mesothelial cells ; this mesotheli um in places 
becomes thickened to form a layer several cells in depth, and from 
here branching and tapering strands proceed imnrds through the 
su hserous lymphatic plexus to become continuous ~Yi th the groups ot 
frankly neoplastic cells. The picture seen leads one irresistibly to 
the conclusion that a direct origin of the neoplastic cells from pro
liferating mesothelials has been demonstrated. 

Remai.Jcs.-This is a primary tumour arising from the coelom1c 
lining cells and growing almost exclusively by lymphatic permeation 
of the omentum. It occurs as multiple nodules and plaques and this 
multiplicity is seen to be, at least in part, of primary nature, since 
little difficulty was experienced in individual nodules in tracing a 
direct origin from proliferating mesothelium. That some of the 
nodules may have arisen by implantation is very possible, others of 
course arising by direct intralymphatic spread. The present case 
is important in that it serves to emphasize that in the case of tumours 
of the serosae an intralymphatic growth speaks by no means in 
favour of an origin from lymphatic enclothelium (emlothelioma), nor 
necessarily in favour of metastatic carcinoma. Both these diagnose,; 
" ·ere fully considered and especially the latter which, in the absence 
of the assurance that a competent and exhaustive search at autopsy 
had revealed no primary tumour elsewhere, could not have been 
excluded (a) unless there could be shown to be mor11hological pecu
liarities of mesothelioma which a lone may serve for its recognition, 
a circumstance which appeared to me to represent the truth only 
after further cases had been examined, or (b) unless clirect evidence 
tJf primary origin, as obtained in this case, could be shown. 

Diagnosis.-Mesothelioma of the omentum. 

Case 2 (Bovine, 6458). 

The ruuseum specimen (Fig. 103) consists of a large portion of 
bovine omen tum a:ffectecl by lesions very similar to those described 
in the previous case. There are smaller discrete nodules, but more 
especially there are extensive flattened plaques reaching a diameter 
of 8 cm., very slightly raised above the surrounding surface, ancl 
sometimes penetrating the whole thickness of the omentum to appear 
on both surfaces. Adjacent plaques are often connected by fibrous 
:filaments. Small islands of omental fat may be exposed in the 
centres of these larger plaques. The surfaces of these plaques lack 
the glistening appearance of frankly subserous tumours; they appear 
duller, " ·ithout a " hard " sheen . 

:Microscopically, alveoli and strands of cells without intercellular 
stroma are seen to lie dispersed to a Yariable degree in a rich colla
genous strorna. They appear largely or exclusivel.Y to occupy pre
formed spaces, from the walls of which they have often shrunk away 
and to \Yhich remnants of an endothelial lining cfln often still be 
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demonstrated ( intrnlym pha he gro"·th). These spaces with their co11-
taine<l rell-rnasRes are especially closely aggreg.ated tmrnnls the 
surface of the le::;ions , ,,hile more deeply the:y are "·iclely scattered 
as 1iarro\\'er banrl::; in a massiYe c·01rnecti,·e-ti8sne strorna (scirrhous 
appearance). 

The ('ells are clearl:v identical "·ith those preYiously described 
in Case l. 'L'hey are pol~·heclral elen1enh "·hirh often silo\\· a ien
dency to col u mna ri ty , resting vertiC'a lly against the endos i ng con
nedi Ye ii;.:sue: or they may tend to he ~pi111lle-shaped a1nl ~ome\\·hat 
fla ttened agninst the strorna. There is often mrefac1i0n in the 
centres of the• aheoli so that ill-defined spaces arise, hut one rnuld 
scarcely ;-;penk of lunwn formation. Th0 inrliYiclual elements com
monly rneas11re some J () to 1211 in cli:rn1eier. 'rheir c·~·ioplasrn is 11ot 

Fm. 103.- Gross a.ppeara nce of anothC'r rnesothelioma of the ornentum in the ox: Flattened 
plaqueH of neoplastic tissue between which the ornental fat is visible. (6458; 
l /2x ). 

very distinctly outlineu an<l is Homewhai poorly stained, not den se, 
and basophili !'. It a pp ears more condensed in (degenerating) 
elements " -ith pycnotic nuclei. The nuclei are fairly uniform in 
aJ_Jpearauce, usuall» of ::;hort-oYal :;hape, 7 · 5 to 9/l in diameter, occa
sio1ially showing minor irregularities (slight angularities, serrations, 
etc.). 'l'he nuclear membrane is sharp nncl distinct ancl encloses a 
Yery pale nudeoplasm drnracterisP1l by a fine and eYen network of 
chromatin. The nucleoli, "-hich are as often clouhle aR single (less 
often 3 or 4 are Yisible) , are nsualJy central or moderately eccentric 
(rarely markeclly eccentric). They are prominent, both on account 
of thei1· size and became their cleep staini ng contrasts Rtrongly \Yith 
the nuclear amblychrornasia. They are often discrete and roun decl 
and deeply ~tained, but many are sorne1Yhat indistinctly outlined, 
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OY:1l , or d11rnb-l>ell-s liap Pc1 (app;1re11il .\· f u-;io n of h\·o 1111ch•oli ) and 
-;u me -;hmY a teucl n ll',\ tu a l igliter ,; ia rning (YU('ttolatirn 1 r) alllwugh 
no d dinite i 1u·l 11 sion-hody -l ikl' tr;111.-;fo rrn;1tinn ,-; ;1 re oeC>11. The n : .:\ 
iati o Y:tri e:; fro m l : LJ to 1 : '!;J . T lte celL arn1 t!teir :1nungern ent 
;UP so111 e \\·lwt 1Pm i11io!'e 11 t uf tl1c- elerni>11h uf till' udre11al corfrx. 

~mall , c:1lcitie 11 , nn d concentri('<lll,v -;triaietl limlie-; an· prorniuen( 
fe: 1tu res a 1uo 11 µ: th e 1·P ll g r onv s. T h <-',\' Y<H,\- fro111 th e si:te of a c:ell 
to larg<-~ l' :1gg.fom Prni io11 s re:1l'l1ing ;1 cli:1rnPt<-•1· of (i011 .. They can 
u:;u alh l:e ~Pe n to 1·0 11 tai n l·en( r :1lh ;t de"'e11er:1ted iurnonr ('l~ ll. They 
nre cl ~:1 rly of tl1 e gp nernl cb :<-; ~Jf rleg.~ 11 eratiYP hod ie-; 11:rnally ln{t 
un sui ta bly ca llecl 1·01·1Jom u111yla1·eu allll t heir origi11 i-; (o he ascribed 
t o co nce ntri c rle po.-; it ion of conl1· i 11 rn .-; a li-; arnrn1rl a 1n 1deus pro\·ideil 
by a clege 11 era tr~ i 11 mo 11 r ct-' ll . 

The rni t< it i c· i 1111t•-" is '.! . 

' l' hP l1i stoge 11es is 0£ i'hP norl11 le,; r1n1 i1ahl e !'or e:-;;irni11;1tio11 could 
not h e tn1ced io i li e nrnsot lwli 11111 ;i n d in t h P 1li:1g 11osis one li as to 
rely on t li e dose rn orph ologic8 l ie-;ern hLi111·e (l1otl1 rnac rnscopic:ilh 
a nd rnic rn s(· o p icall.\· ) lo ( ';1cp .1 , cli-;rpg8nli 11g th e· 11on-r,;-;l'nti8 l foah1rC>-; 
.,; u('h 8s r1Pg·e 11 e1· :d i ,-e ea l(' ifi(' d 1:11l.!..!<' " · 

Dia91ws /., .- ) I csoth el io m:1 cil i\1e ornPnlulll. 

Summary of tlue Fu tlwlo .r; ,1; of Jl csotl1e/ioma 111 1Jo1·1nc.-< . 

The p reced ing st ucl.1· of 110Yi ne rne-;oth diomas s111l\\·,; tliat tl1PSP 
t umo urs a re ainon g· thr l ess freq uent neop la s1 Jt s er1co11nterccl in 
bovin es in t h is coun tr.\-, hut t lrn t they neecl not lH~ regankcl as greai 
ra rit ies. T hey wer e o nl.\- fo1111cl in (·11nnecti011 " · ith tbc• perito11e111 n. 
pl e nral m esoi h eliol!la nf tlw hm·inP not 'haYing been o]J-;en·ed i n ihi,; 
1·0 11ntry( 1). 'l'he l esion~ \\ Pl' <' (·mdinl'cl to tl1e orneniurn . ) raf'ro
"Cn pir:ally ihey ;n e drnrade r i~Pcl hy a 11111ll i pl e appearn 11('<', \1·h i ('h, a~ 
<l 1ni ('ro.-;co pi(' st ud.\· -;lio1, .-;, m u-;1 he c·(lJJ,;ide red-at IP<l."t in part- - ;i-; 
pri nrn r y, alt l1 011gb e.'.::tensio n .-; ol· ,.;e1·01HLDT 11ai 111·1-• olffim1::ly a Lo 
are f avotnl' cl 011 H!'Co 111it of i11i1nl_nnph:1ti(' 'Jll'P:lll . Tlie.\· <lJlJH'<H 
as Aatte nerl l Psi ons, r1 su:illy fol'l n i11g Pxie usin1 pla q ue-;, '' hid1 ofie11 
pe1 1et rai1• the " -h ol<~ t li i('k UP.-;-; of tlw 011w 1ii11111 . 'l'h!·1· h:1 ,·e a dull(•J' 
or •oft-e r appPa 1·;1 11!·e aj\(l ;11·" l<'o .-; prorni1w11t iha11· tlw l(• ,-;io11s ol 
~e<·o 111 Lu·.v sc•ro.s:1l C<H('i no.-;is, \\ hi(·\1 1i\\i11g· lo t·h(•i1· -;u\i-;1•ro11 .-; .-;i(u ai i"11 
"l1a.Ye a " h ard " :; \i ee 11 y a p pP:1r:1 11c(• :11 1tl " · \i i('\1 ;11·<e oftp11 \'(•1·,v tir111 
:rnd f-ib]'(nrn 111 cu1 1-; [,,;te111t-~ on ;1t·t·o1111t of tlw Jibro.-; i,-; \\hil'it 1\w ir 
.!.!'lO\\·tlt P\·oke:; . _)J('-;otlt e lio 111a-; Li('J; i li t• rnultiloliula te "i'l' l'<lr<111C' e of 
1110,.;t i 1rn 1ou r ,; o l' l .\· 111 pli;1ngiog·e11ous0 1igi 11. _)J !'(;h(:hi-; " ·n-; 11()t oh,;c·n·!·cl. 
('Xcrpi. lol' all >·· 'l' lH• rn ic rn :; !· opi l' st11d.\ -;\Jo\\-; i \1ai t'lir ori gi n of th(•-;e 
gro\\·f h c; fr(iu1 p1olifp1·ati ug· Jllp-;ot li e l1al l'dL 111: 1.\ lie trac!'<tlile. 
, \_ ~~la led <ii>(J\e, tl1i-; 11n1·e;1\Jility aflonl:; PYide1tce of I" i111;ny 11rnlt i
pl1c1t .v. I t ap1war-; that t l1e 110rn1,1lh AaiiP1ted me,-;ollielial c:e ll ;:; 
becom e m oh il ised , <Ill <-'X \Jl·p-;-;ion \1·hicl1. \\!' u-;e io iJJt li1-;1t1· fliai i\1r.1· 
assm ne a columna r to c 11bt1 i(bl form , m:1\- eYok<' a n -»1clio11 in tli e 
r·oJJnediYe li-;-;uc• of ilw s ub-erosn \Ylie1·; 1 ,~ - the latter fornrn the 

(4). F eldman me ntions bni (·;1ses of pl<'nrnl mesothdioina of boYi nes in Iii-; 
col l."ct1011, b ut i' t·om tlH1 micr o photogrn phs l at once i;uspect thytnoina. a 
cl1fkren twl diag nosis 1d1icli one clocs no t fe<' l l'ertain tlrn!; be con s icll'r1?d. , 
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propria for p;:qJillifonn eleYatious, may be<.;ome sewral la,yc1s. in 
depth, and at an ead:Y ,;tage pe11etra!e the inune!lia!ely underlymg 
(tiubserou::i) lympbatiu;. l •' rom here exieusiYe sprea d tak.es place largel.:v 
or purely withiu the ('Onfines of the suh,;erous lymphati c plexus. 'fhis 
growth is associated " ·ith a fibrositl of the (iuterlymphatic) subsero:m. 
The lymp'hati cs become filled out " ·ith the turnom· cells, and on 
account of the 8ll1Toun<ling fihro,;is and the u ltimate disap1rnarnnce 
of the endothelium may .afterwards become unrecogmsable: a 
scirrhous ap1warance of the \\'hole growth results. \Yithiu the pre
formed spaces, t1rn tumour l' ell masses may remain u11Yascularised 
or may, later, ec;pecially " ·hen more massi.Ye .aggrngations are formecl, 
he come vascuLni se!l by men n s of a fine collagenons ;;troma. 

The tumour cells, said li.1· E11·ing to haYe a charnct eris!ic mor
phology (which ho\\·eyer is not actually descrihe<l ), are elements 
\\·hich u sually haYe a polygonal :shaiie, but also te 11cl to assume a 
columnar form Ol' to lrn :flattenecl against the enclosing shoma. They 
Yary consirlerably in size (hom 7,u. to 201,() ancl are diaracterisecl Ly 
a delicate, busophilic homogenous cytoplasm . 'fhe.v were 11ot ohsene!l 
to be a:s:sociatrcl '"ith an intercellular reticulum. 'fheir nuclei arn 
fairly uniform, rnay lie <·enhally or eccentrically, usually fill about 
'half of the eytoplasm, nuy in sh ape from short-oYa l (th e most 
t,vpical ) 1o long-cffal, an<l often shmY slight ang11larities, clepresRions 
and serrntio1i,;. Thr,\· are highl,\· characteristic, haYing a sharp hut 
clelicate nuf' lra1· membrane a11(1 an eYrnh-clis!ributecl, fine clnomalin 
rneshwork, being dis tinctly amhlychro1~atic, and s'l10,Ying one or 
two (sometime::, 4) deeply r;taining, prnminent, central, slightly 
rcce ntric, or markeclly rcce nlric nucleoli. In anY one iumnnr the 
great majority of nucle i clo not Yar,'1- greatl.'I· in: size, but in the 
cli:fferen t tumour::; they meas ure(l from -1- · \u. to l '2,u.. The 1rn cleoli 
are charncterisecl by pnnni nence , deep sta ining, allCl ratios which 
Yariecl between l : 9 ancl ] :25. The formation of "intranuclear 
i ndusions " from nucleoli \\-as not obsf'ITecl, aiHl fl1pse or other 
extreme cellular a.typicalities shoulr1 th erefore at ontf' raise the 
su"Jli('ion that one is cleali11g "·i.th seton<lary carc·ino,is or "·ith 
t u1110urs of so11w othrr ki ncl. 

There is a l:011sirlerahl<-) lendency in seco1Hlar:y d1<1llg'E' S, "·hic11 
may confuse the diagno,;is . ::\ ecrn:;j,; rna1· be prom i nr11 t, as also necro .. 
biol ic c'hanges 11·herehy th e r·ell cytoplasm becomes s!rongl,\· aciilo
philic a11d the typiC'a] nu clrar pat.1.ern 1listrn·hecl b,'I· hy11t•rrbromasia 
and pycuosi s . Tn one f'ase ex(ensiYP h ntline fonna!icrn \\'US seen, 
lea.cling to a "1'.di nchornatons" rnmpho.log,1' , while in auotJ1er case 
" corpora am ybf'ea " alrnosi clorninaterl the picture. 

In the clifff'l'en!ial diagnosis, rn;H·rosC'O]litall.1-, a ch roni<.; tuber
culous perii.oniti fi (grapes) must be menti.onecl, al!'hough ther<' is 
really little similarity in n pp ea ranee to rnPsoth elioma, the lesions 
heinQ' far rn ore lib' l:r to he f·on fuse cl "·it h seconclar,v carf'inoma. 
Further, c;econclary carcinonrnto~is of the c;ero -ae (Figs . 104, alrn 
85 U;nd 86) aHd primary encloil1P-lionrn nrising from J:vrnphntic cnrlo
t h elnun b a Ye 1 o be ron sicl er Pd. In hoY i nes sef'on cl a l'Y serosal rar 
cinoma to,~,.; i~ nol Yery common in 011r experience; thi;; ·is presumably 
io be ascnhecl partly to the fact that the onl.Y common intrrnal (glan
<lul:u) carcmoma in the countr,'I· is liYer ca r tiuoma, '"hich, when of the 
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more usual h epatoc:ellular yai·iety, has little tenclenc:.r to exira
bepatic meta stasis. ExtensiYe serosal carcinosis may be seen 
secondary to cholangiocellular tunwurs nnrl (he desl'ri phon of suc'h 
lesions (Cha1i. 1 \ ', Case 17) should be refeneLl to in this connection. 
Bowel .and g:JStric ('arcinoma , as "·ell a,.; OYatian carl'i11oma haYP uot 
been ohserYerl in Sout h Afriea. (Acanthoma of the forP-stomachs is 
fairly frequent, and ma) :tls0 spread i.ntral.vn1 phatically i1t t'he 
SProsa, huL the cells of acantl10ma <lrP of cmtrs<' pasib· recognisahle). 
There is tlrns, especia lly \1·he11 ll1P Yery <lifrer<' nt appearnnc_;e of 
secondary carci no sis is i·ememherecl. sc .. 1 rce ly a 11.1 · cbnger of con
fusi11g C<ll'Cinorna ,,·ith mesotheliorna , eYen where a complete 
autops.\· has not heell made. Furtbc1·, \\'(' c·ondurle that. in any 
c:ise th e morpholog.v· o-f the tu111011 rs, E>specinlly 1 he cletaih of their 

}'re. 104.- Secondary carcinosis of the mesentery of a mule; a lesion "·hich macroscopi
cally may be confused with multiple primary tumours. (2789; 1/2 X .) Sec 
a lso figs. 85 and 86. 

cytology, provide a ch~nacteristic i>icture which is specific for meso
thelioma. JYialiguant or benign 1 nmou1·s of l.n11ph-vascular endo
t'b eli nm are more li kel.\· to he confnsecl, especially ".hen appearing 
in multiple form. Iu bovin es "·e haYe fou ntl that the~e assume a 
multilobular appearance instea cl of the singl e placqueR of rneso
thP-liorna; cyst-formation may he prominent; aucl the l esions again 
h aYe a clefinitel:v subserou,; location, presentiug a >;mooth ancl glisten
i11g surfacf'. Tu human patholog:v it l1as been pointed out t'hat there 
i;< H di stinction be tween the grO\dh-mocle;; of meo;othelioma and 
endothelioma, the former g ro1Ying iutrnlymphatically in the already 
existent lymphati cs, as we baYe seen here to be the case, \Yhile the 
lattfw grmrn by Yascular sprouting, i.e. formation of ne\\· tmnourous 
lymphatic Yessels. rrhi s is also a cardinal point in distinguishing 
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these tumom types i11 animals. For t.he distinction of both secoudary 
carcinoma and primary endothelioma, the obsenation of the direct 
origin from mobilising mesothelial cells, "·hen it can be made, places 
t he issue beyond doubt. 'rhe descriptions of lymphangioma and 
angiogenous endothelioma of serous mern branes in Chapter VIII 
should be consulted in connection wi t.h the differential diagnosis from 
mesothelioma. 

(2) P e1·icmdial Jlesothelwnw. 

'l'his is probably one of t'he Yery rarest of neopbsms of domestic 
animals and in the li terature I can trace only oue well authenticated 
case, viz. t hat of Schlegel (1908) "ho reported such a turnour in a 
dog. Apparently these tumoun; are 110t knmYn i11 other domesticated 
,;pecies, anrl i n man also they are rarities (:Monkeberg, 1924) . Peri
carclial mesothel10ma is on no account 10 be C"onfused wit'l1 meso
thelioma of the pericardiac plema : Felclman (1932) does not make 
this distiudion clear when he me 11i ions a case (\\'ithout complete 
rlescription, howeYer) i11 \\·hich in a bovine a mes0Lhel10ma 
" invoh-ed the pericardium, the parietal pleura aucl the suprasternal 
lymphnode " . It is obvious that those pleural mesoiheliomas which 
happen to affect, 1:nter alia, the IJericardiac pleura \\'ill appear as 
" involving the pericardium". 

Case 3 (Erpiine, 9663) . 

The subject was an ag-ecl bbc]; gelding ''"hic'h was destroyed in 
the preparation of horsesickness Yirus. Apart from the changes 
associated with that disease, verminous nodules in the liver, and 
the presence of accessor)' spleens, the only positive findings an 
autopsy were growths affecting the visceral (epicarrlium) and parietal 
la yers of the pe1·icardium. The largest measurerl ca. 3 cm. in diameter 
and was raised l ·5 cm . aboYe th e sm-rou1Hling pericardium near its 
reflection on to the root of the aorta. Smaller noduleti \\·ere <lescribed 
as being present on t h e epicanl i um in the neighbour hood of th P. 
coronary sulcus, on the right atrium at the apex of the heart and 
at other parts of the general heart surface. In the muReum specimen, 
consisting only of the aotta. a:s<·e11dC'ns and a portion of atforhecl lJeri
canlium, t he largest growth is ::ieen to present a lohulaterl and sorne
,diat irregular surface ancl to he OYoic1 in shape. Ot.'her nodules on 
the pericardium. some of ''"hicl1 are eollfluent wi t.h this larger mass, 
vary in size fro m 1 cm . to 1 mm. 1'he c011f'isteuce is firm and gland
like and th e colour ( colour-presenerl ::;pecimen) is a greyish-pink. 
vVith t'h e nake<l eye, but moi·e espec·ially ''"ith the hallll-lens, are 
seen minute (pin-point) cyst-l ike cavities on the cut rrnrface. The 
surface of the smaller noclules is smoother, that of the larger onP.s 
rough ene<l or irregular . 

:\Iicroscopirally (Figs. 106, lOG) , all stages in the deYelopment 
of t he tumoln ti, apparently as mulliple primary growths, can be 
fo llowed. (a) 1'he e<nliest changes (Fig. 105) are not Yisible to the 
naked eye and have not (morphologically) as yet reached neoplastic 
1;rrade: the,\' co nsist mere!)· of papilliform eleYations (thickened by 
rncrease of collagenous tissue) of the propria of the pericardium, 
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conrerl by mesothf'lial eells " ·hiel1 may be :;ome"·hat plumper (less 
flattened) than normal, 01' may be cuboiclal in shape. Heie and there 
Lhey :;hmY a tendeuc:v to be indistinctly ciJ ia terl. 'fhey are not rnorA 
thau oue layer iu thickness. )Iorphologically thi,; i:; HHHely the 
lesion known in German as Zottenhen, a fibrous -papilliform hyper
plasia of the pericarclium such as occurs during organiciation of an 
exuchte. (b) Iu the smaller nodules (Fig. lOG) there is a definite 
proliferation of the mesothehal cells, as foll(ms: the.\· Yary from 
cuboidal io tall ('Ol umnar, althoug·h. some ienrn in fla tteue(l, and 
usually quii-e disti11ct and unmistakable cilia appear. These cells 
cowr the 110\Y Yery prominent papillae, on ihe sides of \\·hich small 
secondary papillae appem·, the appearance being wme>1Yhat remi
niscent of the vruprir1 nmr·usae of the Yaginal portion of the ovirlnct 
of a fowl. 'l'he cells may, in parts , he more than one la yer in clepth, 
es1.iecially \\·here they are still more or less flattened. }leamd1ile, 

1<'rn. 105.-Early stage of proliferation of the pericardium of the horse which leads later 
to the formation of pericardia! mesothelioma: Papilliform elevations of the 
serasa covered by mobilized and often ciliated mesothclial cells. (9663; 210 x ). 

inYasion of the propria occurs by cells of much the same appearance, 
but here arranged to line gland-like acini whose lumina may be con
siderably clilated (forming the small cysts seen macros<.:opically). 
The whole process nevertheless remains usually faiTly superficial , 
although prominent thickenings are formed and a ri ch and "·ell 
rnscularised stroma cleriYecl from the propria supports th e neoplastic 
glaud-like structures. The lining cells of the acini are usually of 
the extremely tall columnar form anrl Yer:-· narrmY, but often also 
they are more cuhoidal and occasionally eYen flattened. Cilia are 
often retained by these f'ells. '11he scanty contents of the ac1111 con
sists of rlesquarna ted elements anrl ta 11 gled fihrilla r struci ures '"hi ch 
are the cast-off cilia (not :fibrin: Yery pale blue \Yilh ~Iallor:y's triple 
stain). \Vhat I lrnYe spoken of as desquamatecl elements do not 
necessarily appear to haYe lost their Yitality: they tend to become 
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FIG. 106.-Later stage in the fo rmat ion of pericardia! mesothclioma in the hor;e (;am0 
ease as fi g. 105): Papilliform elevations wit h secondary papillae cowrcrl by 
columna.r neoplastic mcsothclial cells and commencing inYasion of the snbscrosa 
by g land-like acini. (9663 ; 210 X ). 
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rounded up , wmetimes \vhile still retaining their cilia, and their 
cytoplasm stains more deeply (a dull reddish with haemalum-eosin). 
1'he same elements, no longer ciliated, often have their cytoplasm 
filled " -ith coarse lipoid globules (macrophages, " foam cells "). 
(c) 111 the larger tumour the general appearances .are similaL 'l'he 
extreme prnliferatio11 in the stroma of the acinar tissue has, however, 
resulted in a pressure atrophy ( ?) of a eonsiderable amount of the 
overlying papilliform proliferations, which are often necrotic and 
apparently in process of being cast off to leaYe naked the deeper 
neoplastic tissue. 1'he acini are less regular in size, the smallest 
being encircled by only th1·ee flattened cells, and measuring some 
15,u in diameter; where such acini are present in numbers, which is 
especially the case in nodules taken from the epicardium, an appear
ance very similar to an angioma may result and the tumour here 
might easily be diagnosed (erroneously) as a capillary lym phangio
plastic endothelioma. Sometimes the acini tend to lose their lumina 
and there are, in addition, thin, solid strands of cells "·hich have 
lost polarity and are proliferating irregularly. Collagen and espe
cially reticulum fibres often pass between these cells, and stroma and 
pa1·enchy111a consequently become confused; it is possible that the 
tumour cells themselves become fibroplastic, but this question was 
not decided definitely by the fibrillar stains applied. 

'l'he cells have amblychromatic, oval nuclei, a delicate nuclea1 
membrane, and a very fine chromatin network. Larger nucleoli may 
be seen in the desquamated elements. In the very tall cells and also 
in the flattened ones the nuclei are or course elongated or spindle
shaped. vVhere the cells are closely crmnled, ihe nuclei may be 
compressed to an angular shape. 

Remarlcs.-1'he chief interest lies iu the ciliation of the tumour 
cells and their transformation after desquamation into macrnphage
like elements, both of \Yhich phenomena are well-known potentialities 
of the coelome lining cells. From the standpoint of practical micro
scopic diagnosis, the likelihoo(l of <.:onfusion with lymphangioplastie 
endothelioma exists if an insufficient number of sections were to be 
studied. 

D'iagnos'is .-Pericardial mesothel10ma. 

(3) Pleural Ll1 esothelioma. 

'rhe Ond erstepoort collection contains no certain example of this 
tumour and one could " ·ish for more material before generalising on 
this subject. Feldman (1932) saw mesothelioma of the pleura in the 
horse, as did also Douville (1907). The following case also affected 
a horse, and while clinically there appears to haYe been a marked 
similarity to the t\rn cases mentioned abo,:e, the tumour, ~t least in 
its cytology, differs markedly from t11:e pento~eal meso~hehon~as seen 
in bovines. It is here reported as illustratmg the rhfficulties that 
may arise in the identification of such t_um~urs. I stro~gly Ruspect 
that the lesions represent secondary carcmos1s, but no pnmary could 
be discovered to account for them. 
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Case 4 ( b'1111111 e, lUJ?:J) . 

The subject " ·a,; an aged tl1oroughb1ed l.rn) rna1e in poor co1H1i
tion . From the nulOJl'Y de sniiition ("') on e lea rn:; t h nt an exlen:iiYe 
lu11 1om«rns gTO\Yth inYolYP<l the lJPricanli urn, e11 iC' :ir1liurn , l1ca11-liase , 
:wrl tl1P e11ha11ce io the lhornx, e:-cte 1ul ing into i l1 e n eC'k nn<l i 11fil
trating tlw 111us('ul:llure ot ilie laller (l-' igs. 101 , 108). 'l'he gro1dh 
inYol.n'cl :ilso t h e pecioral :mcl ce1·yi1·:tl m11,-;c ulalu1e \\hich s ilo \\· a 
sp eC' kl ed appeara!ll'b d ue to nnnH'l'Oll s ~ nrnll \Yliili:ih nreas. :-:11me 
g1-;qie-like gTmd hs 1Ye1·e p1esPnl Oll the clinpln:1g11ial i(' plem:i. Th<' 
ventral as ppcJ of ihe sten1um 1rns aftede1l by a large t um our-like 
gro\\lh, g 1·e)i sh-11·hite, of c hee:;e-l ike co11:'i .,ie 11 ce . At ilH' tho1:1c11· 

l.'11:. 107.- Plc ural rnesothelio rn;t (?) of the ho1·sc : l nrn.>io n of cerdcal and tiiora"i c lllU S 

culn. tu r< : a n<l ( left, above) a mass of neo pl ast ic l iss ul' r e lated to t h e· 1-ra"hea 
and bif11rcatio11 of the "a rolid t runk at 1hc tl1ora"ic rntrance. ( 1042:lA; 11 :3 x ). 

inlei, nn <l ex lernli11g ba f'k -.;pypr·al iuchPs, 11·as a large t mnourous 
gro,Yth causi ng {bite n i11 g of t he trnch(•u and tlnomlJOsi;; of the 
lilood-Y('S~els (Hig. ] 01) . 'L'hP l ef t lun g ''a~ (li sp l acecl dorsally by ihe 
IJPricanlial grn11i h, ,,-]1ich \\"<l S \le.;niherl as r e.;ern hli11g ca11li±lmYc1-
li ke granu lations a J1 d cOY Pl' i11g iJ1e ,,·hole of ih(' l eft late ral, cranial , 
nn cl cauda l aspeds arnl aheciing aLo the epicanliurn. 1n the neck , 
th e t um om· was see11 io extenrl a.; far n-.; t he lnrvnx clors:il io the 
trachea, an cl t h e thyrni(l glarnl \\·a s finn er tlw n 11on;1:1l in con sisiencP. 
'l' he1e \1·e re \lilatahon of t h e rig-lit .nuride , irnlrn on:ir.\· oe cl em<t, ih 10111-
bosis of tli e great Yein s at t11e lhmacic e ntrance ancl a rnarkecl 
----- - - ------------- - --- - ----

(·') Maue by Dr. J. Qninbn , of thi s I nstitnte . 
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MESOTHELIOMA. 

oedematous swelling extending from the sternal region to the head, 
as well as to the thoracic and abdominal walls. (During life the 
animal had presented a hippopotamus-like appearance due to oedema 
associated wi.th obstruction of the great veins from the head .) ·The 
cervical lymph-nodes were enlarged. All thoracic and abdominal 
organs ·were negative regarding the presence of a primary tumour 
which might have explained the extensive affection of the pericar.:. 
chum and pleura. 

Fra. 108.-:Further lesions from the same case as fig . 107: Multiple plaques and grape-Vke 
growths on the pericardiac pleura. (10423B; 1/3 X). 

JYl icroscopically (Figs. 109, 110, 111, 112), the neoplastic tissue 
consists of a fibrous stroma containing nests of highly anaplastic 
cells: these are most variable in size 12jt to 30p), have weakly baso
philic to distinctly acic1ophilic, finely granular cytoplasm, rue of 
polygonal shape, an<l often are tightly packed together in epithelial 
fashion IYithout intercellular stroma. The nuclei are extremelv 
variable in size, from Sp to 22fl- in long diameter, and vary in shap'e 
from short-oval or almost spherical to long-oval. Further, irregu
larities in shape are common, and angular, lobed, and spindle-shaped 
nuclei are seen. Typically, the nuclei would appear to have the 
following structure: they are amblychromatic (vesicular), -vvith a 
fairly delicate nuclear membrane (recorded as being intermediate in 
distinctness between that of a typical eudothelial and that of a 
typical epithelial nucleus) and an exceedingly delicate and incon
spicuous chromatin network; there are one or tw,o (sometimes 3 or 4) 
extremely promiJ?-en t n ucleol,L the n : N ra ti? seldom being less th~n 
1 : .25 and reachrng 1 : 5. The above descnbed morphology apphes 
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to the majority of the cello; but there is much nuclear h yperchromasia, 
acidophili:l of the cytoplasm, etc., inte1pretecl as degenerahrn 
changes, and many of the cells 1Yilh slnun ken da1k nuclei might be 
mistaken for a small lyrnphocyti e t ype of cell. In places there is 
necrosis with a rich neutrophile infiltration. 'l'here may also be 
Yigorous 01gn11isntion of neuotic a1ens and 1Pplaeeme11t by granula
li011 tissue. ln a nurn ber of instances the mnsses of tumour cells 
c;rn he seen to lie \\·ithin ly1111Jhatic YesseL of lhe ~rn b ,;ernsa and along 
these a rapid :rnd 1Yiclespreacl extension is oh'>ionsly lakiug place. 
T h e1e is exterrni Ye i n1·a si \'e growth into the neck rirnseub tu re arnl in 
the cenical ly11q1h-nocles. 'l'he latter (Fig. 109) present an interest
ing picture, the lymphoid ti~sue having almost entii·ely (1isappeare<l 
and t h e lyrn ]Jh-conls anrl nmlules :1ppe:1J·ing :is ineoniipicnous, com
pressed re1unanb, \Yhile the entire cii11us s,ystem is completely occn
piecl and \\icleh (li sten<lecl hY lhe turnom celh. The la tter nre either 
loosely an aug·c:il, appearing· " to he si m pl~· <lrifting along 1 he lymph
diann els, or t hey fonn rnore coiupnct masses 1Yhich in sect iou appear· 
not unlike sheets of stratified e11it hel iurn. 

Fro. 109.- )fotastases of pleural mcsothclioma (') of the horse in lyrnph ·nodc: Loosely 
arranged tumour cells in tho sinuses (bet>1·ecn which arc the atrnphyiug medullary 
cords); here and there formation of gland.like lumina . (10423; (j() >< ). 
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MESOTHELIOMA. 

Frn. 110.-Pleural mesothelioma (?) of the horse (same case as figs. 107 to 109): Solid 
type of growth in the Jymphatics of the interacinar stroma of the thyroid. 
( 10423 ; 240 x ). 

Sec..:tions through the pl eura (Fig . 111) at the edge of the pleural 
growths show t'hat in this region the mesothelial cells become 
mobilisecl, colum nar in shape, often multi-nucleate and hyper
chromatic, oH<>n with clistorted nucleoli and an increased n : N ratio 
(1 : 25) . In o~her -..rnrds they resemble quite closely the less ami
vlastic of the tumom cells (Fig. 112). 'rhe subserous lymphatics 
are uniformly distended "·i th masses of tumour C'ells. 8ome of the 
nodules are subserous and covered with hyperplastic ,;erosal cells, 
in otherR the appearance is that the m esothelia l cell,; 'haYe become 
neoplastic and merged with the tumour cells. In other noduleR 
no clear alveoli occ1u, the cells being arranged in elongated narrow 
parallel cords behnen strands of cellular co1tnecti ve (issue. Such 
nodules may actually he naked, ulcerating into the pleural cavity. 
Sections of the thyroid show that the interfollicular stroma contains 
numerous centres of the same neoplastic growth, oecupying and dis
tending the lymph atics (Fig . 110). The mitotic index is 4. 
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FIG. 111.- M:obilised cells of t he pleural mcsothelium at the edge of a pleural mcsothclioma (?) 
of t he horse. (10423 ; 950 x ). 

F IG. 112.- Detail of the cytology of pleural mesothelioma (?) of the horse : R esemblance 
of the neoplastic elements t o the mobilised mesothelials shown in fig . 111 ; a 
band of the stroma runs thro ugh t he cen tre of t he fi eld. (10423 ; 950 x ). 
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B emarks.-This neoplasm sho1Y:; a degree of cell anaplusia com
parable with t h e m ost ra p idly gro\1i11g of carcinomas and indeed the 
car cinomat ou s appearan ce of the neoplastic tissue is very striking . 
I n t'h is case hmYever \Ye lrnve reliable autopsy data that 110 primary 
car cinoma occu rred wh ich could explain this tmnour as secondar.J . 
F u rther , t h e pict ure seen of rnesothelial mobilisation is highly 
su ggestive, alt hough I tlo not consider it in itself proof of a meso
t h eli a l or igin; it m ay, on the other hand, be nothing more than a 
collater a l hyperplasia and such appearances of continuity as are 
seen may be '' fal se '', i.e. without his togenetic sigll ifica nee. 0 n a 
close analysis of t l1 e cell m orphology, discounting the anaplastic an,1 
degenerative clrnnges, a fairly clear resemblance to the cell~ 
encoun t er e<l in the bovine mesotheliomas i~ pe1·ceivecl, hut here again 
caution is t o be exercisecl in drawing inferences from a mere cyto
logical sim ilnri ty. \Ve h ave here to tleal 11i th a highly maligu an t 
neo1J las111 \\·hich extencl s by intralym1ihatic gTmYth, permPating the 
subserou s lym1Jhatic plPxus of pleura aml pericanlium arnl grmYiug 
in solid fash ion along the tracheal lymph <lucts , filling ont the siuu ,; 
system of the (cervical) lymph-nodes encountered, and extending· 
also (i n rntrogra de direction) in to th P l:vm ph a ti cs of the t hyroicl 
stroma. One would not h ere speak of t~ · pi<'al lyn1phati(' metastasis 
(i .e. clepencl ing on embolism) ,;o much as of a rlirect P:dension agaiust 
t he (lirection of the lymph-stream ,,-ithin the lymphatics , the 
p h enom enon being of t he same nature as the " Ya~cnlar t.ranspm·ta
t ion a rul generalisation . . . 1Yithont loc:al metastasis " reportecl h,,. 
Oer tel (1935). The cliagnos is in this case, especially in Yie,,- of tllP 
fact t h at th er e are n o oth Pr equine cases in the collection for com
parison, m ust be con sicler ecl as Yer.v uncertain as cumpare1l with thP 
other cases clescribecl ; were it not for the assurance that a careful 
sear ch was rna1l e at r.rn top s~- for a primary lesion, one 1nrnlcl unhesi
ta~ingly identif~· flrn lesions as se<:on11ary to an u11c1iscovere1l 
pnrnar y carcinom a. 

Diagnosis.-)'Iesothelioma of the pleura? or plPural carcinosis 
(with wides pm a cl i n tralym pha he transvmta ti on) se<·on dary to an 
undiscover e(l J irim ary. 

It is not desired to comment further on me~oihelioma of the 
h orse_ i n vie"· of ou r exper ience being confinPcl at lll'e'O c~ nt to only onP 
certa rn case; Pxce pt to rnmai·k that in ihis species mesothelioma has 
bee n enc1rn ntere11 on ly in the vleura ancl lH'rilOanlium .an1l ihat in our 
experie 11t;e t 11 e pleural tumours Jll'OYP<l to be far mo re vi n·oronsh 
growing anrl morn rapi <lly extencling than are the hoYine p;ritone ~~ l 
mesothel iom as. It is onl y by a clo~e nnal.YsiR of the cell morphology 
fhat resemhlm1ces to the stn1chue of the bm·iue tumcrnrs are seen . 
It has in common 1Yith t hose tnmonr~ the 1n·operty of almos t 
excl usive intrnl,vmph atic spreacl . ' 
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(l ) Fll1runw is a1 1 Ull('O llllllOll turno11r ol' drnu<·-;ticat,•d ;i11i 11 1a.ls 
i 11 Sout h _.\lrir·a. 1 e111·ou1i1<"r0<l 011l1· iliree 1-;hPS, illd. e li111iuat!'d a 
n'ry Llrg·e 11umhn of ll' .-;io11 .-; fttn11 i°l1i' <«lt(•_g"n·, "011-; ick r ing ih t> 111 
lo b e s lmdy gro11 in g 01· regressi11g lu111 011 rs of i li e .-;:1rcoid or p:1pil
lo lll atou-; t.1 -pP (s<'t-' ( ' h:1pt e r X ) . The t';is e.-; t•aco1 111 len• d t·ornpri oe 
a so ft fih r o111 :1 (F. nwL!e l't /11w1111u1yio111ulos11111 - ·' na .-;:il po lyp "> 
o f t h e l1or.-;e , :1 11d fihro1 11:1s of the s kin ol' t li<' dog :111.J tl1 t• exl<'rn:d 
ear of a slwep rP .-; pec tin·ly . l n Yit•11· u± the gn, a t fr<->l111c>11r-_1- ol the 
k s io11 s 1d1i"h :ne (fl be d es n iliecl ill thi s >1·ork <h e<1ui 11 e .. . 'a rcoid ,; '', 
great cautlo11 sh o ul <l l 1P ('Xert'i sed b efore <liag· 11osiug fihrn 11ia of l hP 
,;11per fici;il p:1rh flf t he horl.1- i11 ho rses : otl('h a diag-110,;i' 111ll c-0 11 Yey 
a ,·e1-_y erro neo u s im pn•c;sio u 10 t h t• cli 11i !'i a11 if ii li ;1 pp P11s 1.l1:1I he 
is cl e:1 l i11g >1-i tlt a 1" 011h1giou.-; :incl rec·11ne 11 t h1 rno111-. Sirnilarl.1- care 
shoul d be excrci.-;Prl uot to <li;1gn o:il• fh fi lirorn:1f;1 of t lw -;kin lHffiue 
l esionc; >d1 i1 ·h are rPally iu fe <· tiou s i1:q 1illomata 11·ith ;1 i 11·pd o111 i 11 ating 
rl eYelopm eut of l h<-> cn11 nedi1·c - ti .' .'itte nwiety. ThP ti l1J'o111:1 of lhe 
ski n of t lrn rlog (l -390+ ) i::; not of t\1is 1.yp<->, hei n g- r·o1·ei-ed by 
unalt<-)l'Prl e pi1lerrn is . H is io he c;onsi tl erecl a rai·e tn 11Hll11-. 

(:2) Jf y .1·011111 1ras so m e\l-h:1t iuo re frp qu ent th:111 f-ihrn111; 1. lt is 
i 11 teresii 11 g t liat th e onl .v t>Yo r·a,;p-; in eq u in es :1ffel'i.P rl mules (i n ihe 
-;ame ::; iah le a1Hl ai the c; :11ne time ). Tlw.w le-; io ns \l·p1·e si1 uaterl suh
c 11 t.anP0 11 sly . A fi ln·o ma to s<-' 111yxo1 11 ;1 :i lledeil il1P 111• " k of a s hee p 
a 11 d L110 cases of rn yx o11w 11ere foun d i11 fo11·L ( li )'(•:isL :rnd 11· i11g 
rP .-; pe(' f inl.1-) . 

en /,Jj!IJ/11(( 11 :1s <l lllO J'(' h equPnt t lllllOlll th:111 t• it IH·1· of the 
prP1·<'rli 11g , 1:2 cas1• s bei11g e 1H·ou ntp 1· <·il . 111 t'lH• hm·,;(' ;inrl the ox ihe 
Jl<' I it o11 1·u1n 11·a s 11 .'i!wlly :1ffp " f1·rl. A 1-:1s(• i 11 th e 'i hP eil is th e con
g·<)11it:1 l l ipo111:1 of i li e 1111• 11i11g<' .' l'eport ed h1· C11l'so 11 ( 18Tl). Lipnnrn 
11·;1s :11.-;o f o111Hl i11 t h r• tlog , lnli 11·n -; not P11cou 1it(•t'ed 111 hinls. 
, \Hh uug l1 Fox (Jm~: ) ) h a,.; r Pporte rl a numbe r o l· c-:1ses of lipom:i iu 
>Yilcl hinl s, this tum oul' mu,;t b e rnre in fmds. .Xo satisfac101·y 
re p 01ts of simple li po111a i n t h i s ,; pec ie.-; 11aY e bee 11 trncerl in t.l{e 
l iterat ure . 

(4) Cho111li-0111.rl 
encoun 1 ere1l a ffecte <l 
s tern um r es pecti Yd~
e nch 011 rhom :1s. 

" ·as as rar e as fi b1 ·orna . The th ree r:ases 
tl1P exte rn a l ear nf a bo1·se anrl thP rib ,; ancl 
of oxen . ,-1,.ll t h er efore nm~- he consirle1·ec1 a s 
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(5) Osteo 11w.-Four cases occur in the collection. Two affected 
the 'horse and occurred in the fascia lata ancl in the gum of the 
mandible respectiYely. 'l'he latter was a peculia1· tumour which will 
be described in detail. The other two cases affected the cervical 
portion of the spinal column of an ox and the body of the mandible 
of a sheep respectively. Multiple bony enlargements of t'he gums 
of the dog \\·ere considered to represent exostoses probably arising 
on the basis of chronic inflammation rather tha11 true osteoma. 
Similar bon y protruberances have been mentioned as accompauy1ng 
acanthoma of the buccal mucosa in this species. 

(Eqi1ine, 11317). 

The specimen (Fig. 113) consists of t'he body of t he mandible 
of an aged horse. 'l' here is a flattened rounded enlargement of the 
gum in the space between the right lower canine and the corner 
incisor, measuring 5 cm. in diameter. Medially it reaches the 
middle line. Its central lJart is uncovered hy mucosa and presents 
a reddened although smooth surface. 

FIG. 113.- 0steoicl osteoma of the gum of the mandible in a horse. (11317; l /2X). 

Microscopically this tumour consists of a dense collagenous 
stroma which is rather acellular but which in many places is infil
trated by plasma cells and scanty eosinophile leucocytes; throughout 
this are embedded thick branching trabeculae, usually appearing 
rounded or oval in transection, of a substance which is interpreted 
as atypical osteoid tissue: it stains bright red with Yan Gieson and 
through it comse in a radial direction hyaline collagenous bundles 
continuous with those of the stroma. Within the substance of these 
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osteoid masses are i ucluclecl cells r esembling osteocytes, not arranged 
in any pattern whate,-er arnl usually present in sca nty numbers . 
The osteoid structures are bordered by a rmY of Yerticall.r arranged 
cells (corresponcling- to osteobla8ts) in intimate continuity '"ilh 
the fibroc:des of the ,;troma. In places there occurs a limited calci
fication of the central parts of t'4e osteoicl-hke ti,.;sue; but on account 
of the spar~e cellularity and the lack of pattern t here is 110 recog
nisable resemhlanc(1 to t_vpif':i1 bone. Superficially the turnour is 
coYere(l n e.a r its m<.1rgin by the acanthotic epithelium Df the gums, 
" ·hile centrally the1·e is ulceration associated wifh a h eavy eosino
phile and plasma cell infiltration. Mitotic figures me absent . 

Ucinarl< s. - Thi " tumo1u ha cl been t ho ugh t to be an aclaman
tinom a, a Yariet.\· of tumour Yery rare in domest ic animals and not 
represented in this colledion. But such tumours are usually enclosed 
''"ithin the ja'" and the.\· rarely form enamel , for "·hich this atypical 
osteoid tissue \Yas mi ;;ta ken; (the products of aclamautinoblasts would, 
of course, stain with p icric aci(l , not ' '"ith aci(l fu chsin , being epi
thelial de1·ivatives) . 'fhi s tumour is clearly of purely mesenchymal 
origin and although, microscopically, it presents an unfamiliar 
picture, its ge11eral nature is clear, viz. an osteoma of the osteoid 
type; this osteoid ti ssue is, howeYer , of somewhat unusual appear
ance and in it ~ lack of HaYersian systems and of regular pattern it 
recalls the cement tnibstance of t h e t eeth. 

Diagnos is .- Osteoi d osteoma of the gum. The neoplastic tis1:rne 
may possibly be regarded as an atypical formation of dental (:ement. 

(6) Osteo r·l1 ond roma .- -Only one case (150G'.1) of such a tumour 
was found. It <.1ffected the dura mater of a fowl and compressed, 
wit'hout invading th e brair, . 

7. Note on i\"ew-ofibromci with a 1-lepMt of its Occuncnce in 
the Powl. 

The collection r_;ontains nine specimens of fal se neuromata or 
neurofibromata from bovines. As the pathology of t hese lesions is 
" ·ell known (see Joest , 1920, Bd. II, pp. 624-G28) in the ox, they 
may here be dismisse d \Yi th the follo"·ing remarks: - The following 
have been the situations of the tumour:s encountered in this country 
in bovines: brn chia l ple.cus, 3 cases, in one of \Yhich also the heart 
was affected; intercostal nerves, 1 case; sciatic 1ie1·ve, 1 case ; tongue, 
;.!, cases : It wa s found that in the case of affection of the tongue by 
these multiple white nodules in the musculature the real nature of 
the lesions had not been recognised in routine diagnosis, although 
cases of the disease affecting this organ have been reported by 
Bossert (1910) and the condition is probably not to be regarded as a 
r arity. In t"-o of our cases th e site affected "·as not stated . It must 
further be pointed out that in no less than four of the cases were 
demon str able, microscopi call.v , int ran u clear " i nclusions " similar to 
those which have been rlescribed in other tumours as of nucleolar 
origin; in such cases there was also present a certain degree of 
cellular anaplasia which might be held to justify the term " neuro
sarcoma ", but no direct evidence of a malignant type of growth 
was obtainable. 

243 



CONNECTIVE-TISSCE 'lT~IOUJIS. 

l knmv of no report of this disease apart from in :.\lamrnalia, and 
it is therefore interesting to place on reconl a l'U~e of \d1ich the 
domestic fmd \vas the subject: -

(Fo1cl, 8602.) 

The subject \vas a Plymouth Rock hen sent in \vith the history 
of a fe\v months' illness, the mvne1· having noticefl an erection of the 
feathers of the neck by which attention was dra\vn to the presence 
of nodules in the skin. The specimen consists of the skin (Fig. J14) 

Fm. 114.-Cutancous neurofibromatosis of the fowl : the largest nodules occur in the 
cervical region. (8602; 1/3 X ). 
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"vhich bears very numerous nodules having a tendency, especially 
in the neck region, to produce conside'Table enlargements by coH
fluence; thus the neck is completely encircled by a raised plaque 
of nodules 'lvhich measures 11 em. across (elephantiasis ne"U?'omatosa). 
The single nodules are irregularly scattered oYer all parts of the 
body, measure mostly 3 to 4 mm. in diameter and are seen to be 
closely associated with the mouths of the feather-follicles. 

Fra. 115.-Structure of cutaneous neurofibromatosis of the fowl: Whorled arrangement 
of fibroblastic elements with tendency to myxomatoid growth in the centres. 
(Compare with the structure of mammalian neurofibroma). (8602; 100 X). 

1'Iicroscopieally, the nodules are seen to be thinly encapsulated 
and to occupy the cutis ve1'a, extending also into the subcutis. The 
tissue has a very characteristic appearance (Fig. 115). A collagenous 
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:fi.bro-cellular " stroma " " ·ith blood-vessel s divides the ·· paren
chyma " into regular l'Ouncl ed :Heas composed of loosely arranged, 
spindle-s haped :rnd st ellat.e (;ells of ihe fib1·obla st type associated \Yilh 
a loose intercellula1 fe lt"·ork: of i·eticula1· and collagenous fibril::;. 
The cen tl'es of these areas lune a somewhat myxoma to id appearance. 
Ther e is 110 cellular annpla sia aud mitoses are absent. 

R emruks .- Diaguosis is based on the multiple (primary) cl1strJ
bution, the not dissimil:n gross appearance of the lesions to those of 
Recklinghausen' s disease of man, and the characteristic microscop ic 
p ictme result ing from proliferation of the eudoneurium in rounded 
fascicules su rronnderl by the fibroblasti c elements derived from the 
perineurium and " ·hi ch form a "stroma" for t.he fonner. 

lJ iagnos·is .--Cutaneous neurofibroma to sis. 

On enquiry -n·as elicited t he interesting fact that shortly a f te1· 
this hen had died, a cock on the s:une farm became affected by iden
tical lesions, \rhich likewise proved fatal. It is not knmvn whether 
the two birds '\vere r elated or not. 

B. SAR COMA. 

The term sarcorn.a lacks prncise definition and is u sed by a 
number of different authors in almost as many sen ses. In general 
we und erstand by sarcoma a malignant tumour con1posed of elements 
of t he conneetn-e tissue t ype; and " ·h ile th ere is gener al agreement 
that fibrous, mucoicl, lipoi<l , cartil8ginou8, and osseous tissues are 
of this type, the desirability of incluning the elements of the blood 
and blood-vascular system arnl of th e ha emopoietic ti ~sues u n der the 
category of connective tissues is open to question. 'rhere has thus 
become evident a tendency to exclude from the scope of sarcomas 
malignant t u mours of endothelial , muscle and glia cells and of the 
precursors of the blood-cells. H ere \\e limit the application of the 
term sar0oma to th e malignant counterpart s of fibroma, myxorna. 
lipoma , chondroma and osteoma, known in the older liter ature as 
:fi.bro-, myxo-, lipo-, chondro-, and osteo-sarcoma respectively. There 
is, however, a type of tumour l ong kno\vn as " mixed-celled " 
sarcoma, which also very properl>· fall s unrl er the category of 
sarcomas. As \vill be seen from st nclies of this tumour ty pe in the 
bird, our opinion i s that the cell t ype h ere con cerned is the 
ma crophage and its transitiona l grades to the fihrnblast. 

As " ·e ha Ye previously ha cl occasion to note, it is desirable to 
rnserve the c.ompound names in tum our nomenclature for the mixecl 
tumours, and there is to-day a growi11g tendency to avoid the older 
nomenclature m entioned above. 'rhus fibro sarcoma(1) is replace d by 
the term fibrobla stic snrcorna or (better still) fibroplastic sarcoma, 

( 1 ) E ven the older term fibro sa r coma is t h e s11b.iect of g r eat co nfu sion, 
ha vi ng been used in t\\' o different senses : (n ) to denote nn1' fibrnplasti c sar coma 
(e.g. 'Mallo ry); or (IJ) r estri cted to desc ri be t h ose fihropla stic sarcoma s in \Yhic l1 
fib re fo r mat ion r enc;hes a high grade and predom inates o\·er eell multiplicati on, 
i.e. in more sl01dY gr owing tumours somewhat approa ching fib roma in 
morphology . Such t umours wou ld stand 111 contrast to "spindle rell " s:ncorna , 
c1 term whi ch lays stress e n the predomin a nce of cell multipli cation oYer fib re 
rl. ifferen t ia ti on 
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chondrosarcorna by chondrogenic sarcoma, osteosarcoma by osteo
plastic or osteogenic sarcoma. This prnctice could well be extended 
to give us the terms lipogenic and myxogenic sarcoma by which to 
denote malignant tumours of myxocytes and lipocytes respectively. 

Of sarcomas in this narro1Yer sense, the Onderstepoort collection 
contains 37 specimens, of which in 10 cases the position of the 
primary tumour had not been recorde<l. Bet"·een the varieties of 
sa1·coma these specimens are distributed as follmn: fibroplastic 15, 
mixecl-celle<l ] 7, m yxoplastic :2, osteogenic and chomlrogenic 3. 

1. Fi/Jroplastic Sm·coma. 

]!'ibroplastic sarcomas we1·e found in 1 horse, 4 oxen, ] sheep, 
2 clogs anrl 7 fowb. 

'rhe structure of fibroplastic sarcoma is 1Yell known, but perhap" 
there is 110 other dass of tumours in which such great clifti<.;ulties 
of tliag·nosit:1 aucl nomenclature occur. ln general these neoplasms 
are composed of a stroma of blood-vessels which supports fibroplastic, 
spinclle-shape1l cells. The degree of collagen production Yaries 
greatly, so that all gradations exist between the slower-growing, 
highly fibrou;; " :fibrosaroonrn,; " and the Yer:y eellular " spindle
cellecl saroomas " with limited fibril production, ah·ays howeYer 
detectable with the special connective-tissue stains. On account of 
the fact that not only cells of the :fibroblastic ty pe but also epithelial 
and endothelial elements may <issmne a spindle shape, it is essential 
to apply such stains in all cases in " ·hich the diagnosis is not obvious. 
These st<iins further serve to distinguish in tumours smooth muscle 
cells, which when accompanied by a considerable anwunt of collagen 
11wy not othenYise be detected. This assumption of a spindle shape 
by other cell:-; is respon sible not only for rlifficulties but also for 
actual controYersies regarding the nature of certain tumours. In 
hurnnn pathology the ocrurrence of spindle-celled tumours in the 
th:vroirl is 11·ell knmYn and although most of these tumourn are 
a<lrnittecl i.o he atypical carcinomas by most authorities, there <ippears 
to be a lack of agreement as to \\·hether sarcomas actually do or clo 
not or:cu1 iu this organ. In the Onderstepoort collection there is a 
les ion of. t)1e i.hyroirl of a horse "·hich mighi "·ell be taken for a 
fihroplastic sar<.;orna if it \Ye1·e not po:;sible by the appliration of 
:fibrillar stain to show that from the hrn1our au intercellular :fibrilla1· 
m[drix is absent. It is especiall.Y for this reason- that neoplastir 
epithelial cells may assume a spindle shape learling to erroneou;, 
diagnosis of s<i rcorna (e.g . of. the thyrnirl )-that t he practical nlue 
of abandoning the term spindle-celled sarcoma is to be appreciated. 
Its replacement b:v the term :fibrophstic sarconrn emphasises that the 
histological diagnosis is to be based, not on the shape of the cells, 
but on the evidence of their functional capacity to lay down an 
intercellular :fibrillar matrix. Demonstration of this capacity of the 
cells must be held conclusiYely to exclude carcinoma, as least carri
nomas of ecto- or entodermal origin; for rollagen fibril formation is, 
by uniYersal corn;ent, held to be an exclusiYe character 0f cells of 
mesodermal, if not of mesenchymal, derivation. Theoretically, 
reliance should also be placed on the rlemonstration of the intra
cellular fibroglia :fibrils of Mallory, but <;ince special :fixation (Zenker's) 
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anrl a miniurnl vost-mortal interim are essential for this teeh
nique, the voint loses much of its practical importance. Intracellular 
fibrils may an<l. do also occur in epithelial elemenb and for the 
diagnosis of fibroplastic :;:ucoma the final criterion must remain the 
demonstration of the production of eollagenous or precollagenous 
(reticulum) fibrils by the turnour cells themselves, i.e. the pare11-
chyma of the tumour consists of fibrils as 'Yell as cells, as opposed 
to tumours iu "·hich fibrils are confined to the stroma. vVhe1e shorna 
anc1 parenchyma are poorly separated, as in some enclotheliomas, or 
where, as in other enclothelio11rn,;, the tumour cells thernsehes produce 
rnticulum and eYen collage nous fibrils as ''ell , :icute j ndgment and 
considerable experience of the interpretation of the reaction to 
fihrillar stains may obYiously be needed to clecicle the diagnosis. 

'l'hese rlifficulties are mentioned to emphasise my experience that 
the <liagnosis and differential clingnosis of filirnplnstic sarcoma is 
often fai0 less easy than a penrnal of the standanl texts leads one to 
assume. Anrl speaking of the <lomestic animal s only, I wish to JJOint 
to at least three rlilemmas "·hich have been e1ic01111terecl in the 
diagno sis of these turnmu:;. 

(i) The <lifficulties in the cllagnosis of fibrnplastic sarccnna m the 
horse-" Sal'l'oids ": In the equine spec ies in South Africa, tumours 
of the skin (subcutis) simulating or not reaclil.v distinguishabl e horn 
fibroplastic; san;oma are frequently encounteTecl. These grO\dhs are 
dealt " ·ith in Chapter X. 'l'hey sho11 much resemblauce m01pho· 
logically to sarcomas but lack e:densiYe inn1siYe powers, do not 
m etas1asize, ancl cli11ically giYe clear evidence that they are 
contagious. In this quanclary, unclesirnble as it may he to multiply 
nomendatnre, >ve haYe felt it "·ise to arlopt the term " sruco1:ds " 
~ alreacly in u se in hy man pathology), by which "·e may designate 
rapirll.\· growi ng lol'.ally aggressive an<l recun ing tumours "·hich are 
composerl of fibroblasts, but >Yhich <lo uot m etastasille anrl vd1il'.h do 
not exhibit 1nicroscopically the degree of cellular anaplasia "l1ich 
one expects to find in typical sarcomas. These lesions stand on the 
Lorder-1 ine behveen gnmuloma and :fihroplastic sarcoma a 11 rl serve 
to demonstrate yet again tbe fami liar tenet that beh\·een chronic 
procluchYe inflaunnatory processes an<l neophrnia a sharp <hstinction 
is often lackirig. Ewing (J 928) has mentione(l, nlHler the heading 
of preFmTomatous lesions , " the occ urrence of a typical in fl am rn atory 
lesions leading to sai'C'oma ". He adcls that "many s:ucomas shO\v 
such nm 1 kerl hi sto logical i·esem bla n ce to in fin mma tory processe" that 
11rn11_y pathologists haYe long been incliued lo accept in a certain 
sense the iniiarnmatory ... origin of sarunnas ". Tt is e1·iclent 
then, that cl i lemmas similar to t he one 11ncler rl iscncsion ha Ye been 
encountered in human pathology. 

(ii) The <lifficulties i11 the diagnosis of fihrnplastic sarcoma in 
the rl og: Here >n~ " ·ish to point to a case in which, from a n ;rntopsy, 
portions of the lung "·ere submitted and found to contain multiple 
metastatic lesions haYing the histologil'.al structure of fibroplastic 
(" spindle-celle<l ") sarcorn a. B efore a diagnosis \\·n s retnrn erl t h e 
sender \Yas requested to state where t h e primary lesion had been 
situated. On receiYing the reply that the mammary gland had been 
affected, caution "·as exerciserl in framing the diagnosis: a return 
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of·' metastases of fihroplas lic ,;arcoma to the luug " might naturally 
lea<l the send er lo infer that a p1irnary fihroplastic sar('oma of th e 
breast had been 1·espo11 sible for t he seco1Hlaries. 11 so happened that 
the breast t U lllou1· responsible for the metasi ases had preYiously been 
extirpated , although some time before and in auother part of the 
country, t11Hl t hat the dog in question " ·a s idenhfiecl as the subject 
of such a tumour ''"hich ,.n1s al1 eady present in the 011d erntepoort. 
oolledion: ihi s hrn101H " ·aR a mixed tumour (" ran·inosan·orna ") 
of the breast in whil'h , indeed, the spi ncll e-ce llecl sn r rornnio ns elem ent 
1';as by no mean s pron1inent and n-as no1 nrlually cletPderl until a re
examination was rnad e. The final cliaµ;nosis in this C'ase " ·as 
"pulrno11ary melasi.ases of the san·orn<tlons moiety of a m ixed 
(carrinoRa r<·onlfdous) tumoiir of th e rn<1mrnar:v gla11<l ". The rl istinC'-
1.ion is p erhaps no t of µ;1eai pwcli!'al ,·,tlne, lrnl from th e standpoint 
of hist ologi ca l da ssificai ion it " ·oii1 <1 lie 11nsalisl'al'lory to oYPrlook it . 
The case is i nt e rr~l inµ; in prn1·irli11g tlll <'X <1111pl r of the ·· srlcciin~" 
m etasta sis of mi :·r el hrn1om·s, l he :1C'f nul mrl<tslas iiing; moirly being 
the minor OIH' ill the pr imary tumour . 

(iii) Diflirulties enr·om1te r r<l in tlH' cliagnosis of fihroplasiie 
sarroma in the fmd: [n hircl s WC' hil YC' enC:OllJli erer] <l µ;rarled RC'l'ies 
of tra11sitions brhwr n the so-('all ecl " rni:xerl -rellPcl " sarcoma :=; ancl 
the fibroblastic RU r('orn as . :Jiauy of th e;;e rni:srcl-cellecl tumours 
i;;ontain so grrai. a preponcleraure ~f the non-spi11clle-shapecl celh i.hat 
it iR hiµ;hl_v desirable, 11istoloµ;irall:; · 1o dassif:;· them apart . Intleerl, 
as " ·i ll be m rnhonetl later , thP no11 -s pinclle-shapP<l el em e nb may in 
certain cases be present to thr Yi1 tual rxr-lusio n of neoplastic fibro 
blasts (spindle-ce lls) anrl ii is ol;Yionsl.v rnislPn cling 1.o term s11(' h 
tumo11rs" mixecl-cell e cl " . This rlifficnlh is dealt "·ith hulhPr unrler 
th e mixecl-celle<l lmnoul'S, \\·here il· i s ah'o urg-erl that the cell,.; mixecl 
\Yith i.he spinclle-cells are actuall;1· neoplastic: mano]Jhaµ;es. It i s 
therefore arlvisabl e to ha;rn at lea st t"·o if 11 ot three ca tegori es " ·hereb;1' 
the mi.cros C'Opic appearance of these tumours ran he ronYeyerl, Yiz . 
fibrobln stic, " mixecl-cellerl " [ i. e . fibrnblashC' a n<l hist ioc:ylic ( 
macrophaµ;i c)], and hi ~tiocy tir ( = rnac·rophaµ;iC' ) sarcomas . The 
cliffi c11l15· nri sPs, hmYeYer, ihal thPre O!'C'llr inl ergracles. Thi s is to 
he refenerl, prnhahl,r, to the ease " ·ith "·hi ch the macrop]iag-c of the 
fo"·l [d . lht· ohsenation,; of Un1Tel ancl Ebeling (l!J2G) on t issrn' 
cultm·rsJ ran lr;1w;fonn i nto ihe fibroblast, uncler as .1·e l hut lil ilr 
unclersioorl intlue11 .. es, a pl'opell s ity " ·hi ch fi11cls rx p1 · e~Rion also i11 t h e 
n eoplastic c·o1111t er pa ris o{ thesr norrnu l ])rotoi ,\·pes. H ou s' s (1!)10 a ncl 
1911) original fo"-1 sa rcorn<1 was rlrsnihe<l h.1· hi 111 <ls <l spincll r -ee llecl 
sarcoma; yet ·in Huhgpueraiions (e .µ;. materia l from ihe South AhiC'an 
In stitute for .:\frcli c:1l Hesenrd1 , l luong·li tl1P ('0\l l' i es.\" of nr. des 
Ligneri s) ihis tumour rou lcl 11ot he cl e:;crihrd otb er"· ise ilrnn ns a 
" rnixecl-rellecl " ,-; ;Hc·ollw. 'l'li t> re is ihus eYrrv r ea,;on lo hPli eve ihai 
spinrlle-celled lu1nou1·s of binls n111 r-hange illl~ rn i:s:Pcl-C' ell e<l inrno ur s . 
poss ibly eYen at different stag-r s of 1.lwir gTo\\·th in onP arnl t li P ;;amc 
indi,·irl un l: il is sign ifil'a 11l , in thi;; rrgard , iliaf H addow (lW\:1) h a:; 
stated ihal ihr cells which fi rnt start lo prnlifernle under i lw stimulu >< 
of ihe inj edP<l Yirn s of tbP Hous ~an·orna are acinall5· the mano
phaµ;es. I! will he appreriatPd, then. ihal, alt h ough :;o far ;1s possiblr 
we try lo keep these hisloloµ;ic·nl C'la ssrs of im11ourn apart, t11Pre are 
actuall.Y ini eri nedi ate forms ancl ihat our m orphologiC'al cli siinri.i on s 
may we ll r r prese 11l wliat is biologicnlh· a n artificiality. 

249 



( O:\'XE CTlV E-T I SSrE 'J.TC.lO r R S . 

lt i s n ot piopose d i o i·epori in tliYi<lual t· ases ol fibroplastic· 
san:o rn a in thi s text. l'erlrnps the most unu slrnl tmnours we1·e the 
sarco mas of t h e mou t h a ml pluny 11x i n b0Yi11es a11tl that o± the 
oesophagus i n the J og . 

2. L 1pogrnlc ."ll!·cu11111. (Liposarcoma). 

T his 11·0111([ a ppeal' to b e a n u e t umour and we haYe encountered 
uo cases of it. 111 t h e Lli<1gnosis of suc lt a tumour it 11·on l c1 seem 
essen hal io d isti ng· uish t"·o other couditi011s, Yi;-: . " embl'yonal" 
I ipom as, celluLn t mn ou rs " ·i t h i 11 co lll}Jlete fo tty <Ii fl'erPn ti::ition but 
not io he Teg:H ii Pd :1 :; m al ig·11;lllt (two rnses of sn« h a i 1m1011r- from 
the dog n11 <l p a rrot rP"pedi 1·el .1·- h:1Y<· i·ec-Pn!ly hP P11 :Hl<l ed io thP 
collect-ion , lmt too la i<" fo l' i nclu sion h erP); nn <l san-om r1s in which 
th e cPlls, lrn v i11 g lipopha gi <: :1cii ,·.ity, i ncorpo l' ;li<" f:tt globnl1'c; 1Yilhin 
i h eir r·ytopla srn lry a n ad u:d jlr<JCf'sc; of p liagocytos 1s of llH~ p reYiousl.,
exist ing fat o-f t he ti ssu e t h at is being i11 Y:1clNl. Sm·h s<'C<indnr_1· 
fatty m Pt-:1mor pb osis of i lw CPll l'.doplasm 1 haYe olispn·ed to <t ssurn e 
striki ng proport ilJli.-; in tlw p hagol'ytic (hi-;tiocytil') ,;~ncoma s of the 
fo11 l , <rnd i t is to lw d i-; t·i1 1g-11 is hed, as Borst (19 02) h as p oi nted ou t , 
fro m an e-;-;P ni ial (en<l en cy t o fat- stori n g on the pa r( of the tumour 
cells . 

:J. Tl1 e " 1ll i.rt"d-eel1ed Sa1·com11s, 1cith Z<e11111/s of Tc11 Cnsrs 
in tlic F011'l. 

It i s n ote11·ort lff that ihP " rnixecl-celled " sa 1Tonws are the 
only kincl of t umol11: fo1· \vhich no u onna l " t_\' pe <· Pll " is a sRume<l. 
Ewing· aYoi1l s ihe 11se of t hi s term , m er elv me 11 t.ion ing t'hat i n <·e1·tai11 
l'ases " th e tumour is h ig hly cpll ula r a n<l re,·eals few traces 0£ the 
orig im1 l for m a n<l fnnc! ion of it,.; cells, a11<l i11 t h e most anaplastie 
type~ the ee lls a r e ro<rn<l ;1 rnl com p letel~ - lllHl i ff pre n ( i a 1 eel " . Henke 
(l!JQG) 11 se,-; the tP rm " Ji ol.nnm·pJi ;-:ell ig·e S~Hblm " .JJallm y (1020), 
"·ho g-i Yes a " t_1 llP eel l " for eYer_\' t urn our h e <l i sc 11sses , ina kPs no 
me 1dio 11 of t li es<' pol _l' rn m·ph i(' cellPcl t u mours. ~fac('allum (J!:l28) 
me 11t io 11 s i rnnoui·s "i n "·hi l' lt l·eJls of rnnil\' fo n11 -; a rnl si;-:e8 occ11r , 
w1t h i11 a11v bi;-:a 1TP m o<li ficntio ns of ilw ir .n uclei . Fm· \\ant of a 
bPl.te r tei:m t hese m av hP <«1lle<1 rn ixe<l-< :ell sarco11iata ". It is 
ev i<le nt, t h ernfo l'c, t h at som P t'Pganl t h P mi:'\.('<l -«ellPil sarcom as as 
!llP re n1w pla.-;t ic Y D ri<rn h of i'bo fi bros:1rco1ua , i h;tt· ot liPrs :rnii(l t h e 
<l i fficnlty hy accorrl in g t hem no nw 11ii on, an<l tha t 1w 11e YPnturP io 
a-;s ig· n i o t 11 esP 1 m110 11 rs a " t.,-pP 1·e 11 ., or 11 or nrn l pro(·o (-_\· pe. 

llegan li 11g t his 1irolil Pm as it co11cPn1' i!JP m a1rn11al-;, 11·e sh all 
h;1 1·e n othing· to sa .1-, a-; a irnost a ll our tirnrn urs of this type o<·curre(l 
i11 fowls . 'l'l1a t t hey a re of freq u ent occnrreuce i n !hi ,-; species i s 
a lrea dy k nO\rn fro m the 1vor k of .Jia l ke (] g:l()), who cliagno~P<l over GG 
per cen t. of h is ,;p ecimen,; of sar«orn a ( inclutlinµ; "l.nnpho,;nrcoma;;, 
i .e . ly mphoid l e ucosis) as " sarcoma. 111i.1;tucel711lore ". B11 t .a close 
<lescription of t h ese t u mou r.-; in fmds is not to li e fonml in the 
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literature(" ) and indeed it is by no means eas.\· to assess what is the 
consensus of opinion regarding exactly to ,.,·hat degree a mammalian 
san:oma must de pa rt cyto logically from the typical s JJi nllle-celled 
type before the term " mixecl-cellecl " become~ a1iplif'ahle to it; here 
also there woulll a]Jpear to be iiil ergra cl es . 

\Y e ha Ye enoountered ] 5 of these t umour~ arno11gst poultry 
(14 fowls aud l turke~' ). Ln four ca~es 1.he OYary \\·as primarily 
affected , i11 011e nrne the \\·ati le("), in one the oe~phaµ;us, iii one the 
Lreast, aiul in one 1.he ubrlominal 11·all; in oue case the site \Ya~ not 
mentioned, and in the remainiug (j case,; only 1ne1as1a1. ir· h·~io11,; 
\Yere 1rnbmitlell. Beca11se thec;e tumours lack precise clefiniiiou ancl 
because in the routine examination at this Institute casE's in "·hich 
onl,Y metasb 1 i c.: lesi orni were sullln i He(l ''ere baftti ng to 1 he diag
nosiici an, it is important 1.o examin e these neopla::m1s some\1·hat more 
closely than has been (loHe in the past. Ten of 1.he~e caRes, which 
threw light on the nature arnl patholog,\ of 1.hcse tumours " ·ill be 
mentioned here. 

Case l (Fowl, 14117). 

The specimen consists of the \Yattle of a \Vhite Leghorn hen 
sho\Ying subc.:utaneously an o>oid tumour, 2 cm. in clian1eter and 
consisting of several lobes (some formiJJg more or less rlistinct and 
separate nodules) of firm, whitish tissue; anrl the spleen of the same 
bird shmYing several poorly circu mscrilierl 'Xh ite foci meas ming up 
to · 5 cm. in diameter. 

Microsc:opically, sections of the 'rnttle tumour show this to be 
partially circumscribed; there .are ho,.,·e-rnr outlying nodules of the 
1. umour tis1me. It is not trul)· encapsulated, although a condensa
tion of the con11ective tissue of the deeper part of the c11tis verfi 
limits the g1·01dh to the subcuhs; against t'bis collagenou s tissue the 
tumour shows expansive and not invasiYe spread. The neoplasm 
(Fig. 116) consists of irregularly arranged stranlls and nodules of 
spinclle-shapecl cells associated with a Yariable rlegr ee of collagen 
production, so that there are strand s of fairly r ipe connective tissue 
forming a kinrl of irregular " stroma " not separable from the rest 
of the neoplastic tissne and supporting large cellular centres and 
strands of t\1·0 types: -(rz) Theo;e consist mostly of irregularly 
arranged spimlle-cells of the fibroblast type \Yith but little fibril 
production and shmYing Ye1·y restricted pleomorphism. Most of the 
nuclei do not differ in appearance of those of non-neoplastic :fibro
blasts and the nuc leolar-nuclear ratios are not in rreased ahoYe 
n?rmal limits. But there occur also multinucleate (true tumour) 
pant cells \\·ith short oYal instead of elongate oYal (or cigar-shaped) 

(
2

) T he work of i\1l'Gowan (l928), in whic:li these neoplas ms are referr ed 
to as " t umonrs of the Hou s type ", cl id not become a 1·a.i la bl e for consultation 
in t hi s countr>' until after th is 11·a s 11-ri ttcn. :\h· 011·n co nclu s ion s reaarclinu
the "mixed-celled" tumours of the fO\d agree 'substanti:il]y with hfs. 0.~ 
aC'count of the closer C~'tolo.gical stucl;1· here undertake n , the question of ter
minology, and the Yen· poor illustrations 1d1ich accompan)· :i\rcGowan 's other
wise excellent hook, I ha,·e decided not to modify this chapter of 111)' work. 

(3) Apparently! But as no complete autopsy protocol exists it is 
imposs ible to be certain that t he 1rntt le t um our 1n1s not a secondai·)· one. 

251 



CONNECTIVE-TlSSl:E TL-~IOCRS. 

nuclei, ha1·ing a <lefinitel ;r increased n : X ratio (e .g. 1 : 8), and 
show i 11 g- su hmem bnmal hyper chroma tosis. 'rhey posHe;;;; up to a clozen 
ll uclei. Oc;casional spindle c·ells also ocrm· " . ilh c-011 si d Pr<1 hly 
enlarged nuclf' i ancl increased nudeolar size . Iu these area,; the 
re lb are dosely vac keel. (Ii) Hound eel c· en tr es \Y h ere th e cells are 
scatter eel anc1 1Yhich consequentl~· pre~en t a Yery open lf':s:l ure . I I erf' 
many of the cells a ssume a stellate form, 'haYiug- long processes. 
'l'hey are associated \\·i th the 11roc1udion of clel icale lJllnclles of 
collage11 fibrils "·hose meshes a 1·p wi c1Pl.1· sepm·atPd hy a struct urel ess 
m edium ap[)[ll'f'ntly of the nat ure of an oedemalou;; infilt1aliou and 
not reac·tiug <IS for mucin. The C'f' lls in these areas <ll'e rno1e pleo
rnoqJhil'. Althoug·h t he majority perhaps are sti ll :-; pi 11clle-:-diapecl, 
very mnn y a1e clefini tely ;;tellate. 'l'h ei 1 nnrlei ~;!1 011 · g rra tc· r ana
plasia in i he form of a r1efinite]y increaser1 n : X rntio , 11·h ich affects 

:Fro. 11 6.- ·' ?\fixed.celled " sarcoma of the wattle in a fowl: Alternation of foci of looselv 
arranged neoplastic histiocytcs with areas of neoplastic fibroblasts forming ·,., 
denser tissue. (141 17 ; 120 x ). 
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the majority of the celb, but more especially those that depart_ most 
from the spi1Hlle shape. These areas may merge iuto the (lenser 
areas (a) aml the1e are all intermediate grades. )litoses are not 
Yery frequent ()1.1. ~ 1) and are rarer in the looser areas (6) which 
would thus appear to be, although " more anaplastic " , more _slowly 
growing. 'l'here is a rich supply of thi11-\n1lled Yessels consbtutrng 
the stroma proper and often com posed of endofheli um onl.)". In parts 
there is a vei-y sparse " round cell " infiltration and in so111e uf the 
looser textured foci was seen an infiltration of macrophage;;, haYiug 
a large amount of ·' foamy " cytoplasm and 1;ompressecl eccentric 
nuclei an<l not interpreted as tumour cells because of the absence 
of nuclear changes suggestiYe of malignancy. Here aud there are 
actual foci of infiltrating lymphocytes. 

In the spleen are multiple 11011-circumscribed foci of two types: -
(a) In these the central portions m u ch resemble the areas (b) of the 
primary, being composed of widely separated spindle and stellate 
cells associated with a meshwork of cleli<~ate collagen fibril s . Hnt 
here the cells, especially as regards their nuclei, show increased 
anaplastic changes : many nuclei are greatly enlarged, irregular in 
size and shape, and have a greatly increased n : K ratio. Surround
ing this central portion of t'he nodule and continuous with it is 
usually a peripheral zone of variable width, consisting of the typical 
neoplastic spindle cells: these are performing the actual invasion 
of the surrounding splen i c tissue, the " differen tia ti on " noted aboYe 
taking place in the older central part. This peripheral rim may, 
however, be .absent. Outside this zone, ''"hich is not encapsulated 
from it, is the spleni.c pulp, sho\l·ing a pronounced infiltration of 
round cells and granulocytes contiguous to the achancing neoplastic 
cells. )Iitoses are a little more frequent thau in th e primary , and 
are seen only in the peripheral zone. (b) These foci (.Fig. 117 ) are 
1)oorly defined. Here the SJJlenic pulp has not yet di sappearecl , but 
is permeated by a loose aggregation of bizarre cells "~hic'h may he 
loosely grouped together or may actually appear (in sections) to he 
scaitered an:1011g the elements of th e ,,·hite pulp of the spleen. These 
cells are of e11orrno1.1 s dimensions (e.g. 75µ to 90/1· commonly), and 
have a lai·ge amount of cytoplasm of quite irregular shape , and 
huge, bizarre, distorted m1clei.; the lattPr are of Yesicular type, 
\Yith an inconspicuous chromatin network and with greatly enl arged 
nucleoli (n : N = 1 : 5) "·hich may be modified iu ~hape (angular, 
polyhedral). Only occasionally does Olle see the spin Cl le-('ell type 
with cigar-shaped nucleus, ancl in these cases the cells are also greatly 
enlarged, a giant spindle-cell resulting. :M:oderate fibril production 
i" associated with these hizane cells. The p eripheral pm·tion of their 
cytoplasm appears actually to m erg e into the interrr llular bundles 
of collagen. (This point will be cliscnssed later .) The c~·toplasm 
often contains inclusions or Yacuoles and in some cases act ually 
phagocyted cells. )Iitotic figures "~ere not encomi trred among these 
cells , but nuclear constrictions suggestive of am i tosis "·ere seen. 
Fihroglia fibril s could not be demonstrated by )Iallory's methoc1s 
either in the primary or the secondary tumour (formalin fixation 
and post 111ortem interim). Bielcbowsky impregnation also yielclecl 
no further information. 
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Frn. 117.-Splenic metastasis of the" mixed-celled " sarcoma of the fowl, shown m tig. llti : 
Invasion of the splenic pulp by large bizarre cells (histiocytes) the borders of 
whose cytoplasm undergo transformation into collagen. (14117; 260 X ). 
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llemarks.- The first sections of spleen \\'hich \Yere prepared 
happenecl to transect only th e nodules of the seron d type ( \Yith 
binrre cells) and at that time great cloubt \\·as entertained that these 
foci \Yer e secondary to t'he \\·attle tumour, espef'ially sinc e rn Plastases 
to no other organ h ad been repmtecl-(the splePn is uot coHsider ed 
a common site of rnetastases)-and the hi stological shuriure bore 
little SU]Jerficial resemblance to t he primary. Subsequent sections 
showed uodules nf the fir st tnie in t he spleeu, thus dern onstratiug 
the g rading of thP bizarre cells in to spind le-shaped fihrob lastic; 
elements and al so sh<HYing dearly that rnetasbtsPs to t hP :-;plee n h arl 
occurred. 11 hese less pleomorp b ic celled noclu les sh o\\' also a 
limitecl tendency t o th e bizane morphology of a cell h ere a1ul th ere. 
and close study ::;howecl eYen in the primary tumour a less exaggerated 
form of the tendency \vhich is res pon sible for the same lJiza 1Te cell 
chaug-es. Coufinnation wa s obtained b.'- the stud.\· of fhe ot her cases 
here reported, in some of \\·hich also the great Yariati on i n morpho
logy between primary and seco ncbry tumour came to bf' a fami li ar 
phenomenon. The pleomo rphic cellell foci haYe to he seen to rerog
nise the cliffir-ulty of diagnosing such lesions \Titlwut t he experience 
which wa s gainecl late r: r,ytolog-ists and pathologists to whom the 
slides were shO\nt could thillk of no rese mblanC'e of the bi zane cells 
except to 11e.n-e cPlls (large cell hotly, prominent nudrolns) . 

'fhi s case is of iuterest in two other respects. It shows clead~
that collagen may arise intracellularly . R.egarrling fhi s therf' ha:-; 
been a considerable controversy in the literature on histology into 
which I do not proposed to enter in rletail (see Clrnptn I ) . The 
intracellular origin of collage n is supported h.'- ~fall (1901-02) and 
by the observations of Lewis (1917) in tissue ru ltures. The pictures 
to be see n i n these tumour cells of the gradual fa cling of the cell 
border into the collagen fibrils are most instrnctiYe. Lastly the ca>l f' 
is of interest in being the 0111>· aYian tumour in tlw collection in 
whi ch metastasis to the sp lee n orcurrecl. 

Dicig nos-is .-Fibrobla stic .and hi stiorytir ( ') sarcoma (" mixed
r-dlecl " sarcoma ) of the wattl e(°), with rnPt.lstasp::; to t h e spleen , some 
of which gro\\· as pure histioc,\rh c sar coma. 

Case 2 (F'ow l , .Ed Gl ) . 

'l'hP speci men consists of portions of li YPr sh O\\·ing multiple , soft, 
\\·hite foci, fairly easily enuclenterl from the li,·er tissue, and 
meausring 2 to 5 mm. in clianwtpr. There is no hi stor)· or autopsy 
report. 

)l icroscopi cally 1 hese foe i are non-c irc11mscrihecl :cmd no11 -enca p
sula terl, progressiYel.'- encroaching on the surrouncling liver ti ssu P. 
They a rP composed of spindle-cells associated with ra t her sparsP in 
tercellular coll::igen deposition, ancl of mucli l arger numbers of large 

( 4 ) 'l'h e justification of this term will be attempted at t he close of the 
case r eports. 

( 5 ) See r emarks in footnote ("). 
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ex1.rt>mely pleornmphic cells (Figs. 118, lHl , 120 and 12] ) lrnYing a 
uw.;t Yarinhle sha1Je: roull(l ecl, polygonal , oYal m elongatecl. They 
:ire C'haraderi se cl by :1 lurgP amount of cytoplns111 , ;1ncl PX1Temely 
iiizane , ye,;iculai· nudei " ·i t h ·n~r :-. · sp:1rne chrornatin 1iei 11·ork an cl 
u,.; ually :1 suhmernbranal C'oncl P11salion of grauulm· clnornali.n. The 
nuclPolus is 11 ~ ually Yery brge (n: .i'I n•aches l: 2) anll il1e nucleus 
11rn y be of nlmost any size or sh:qw. So me nuclei a r e 01·al or nrnnclecl, 
hut nrnny :ire poh·gmrnl nncl ,;0 1n e haYe extremely fantnstic ,.;hapes. 
They may li e 11·ith their long :1xes across 1.he lll'e;u lt Ii or shortest 
clialllder of the cell (Fig·. 121), 1.hns well illusi.rnti11g li o11· far the 
la1 te 1· ]in,; cleparted in mo1·pholog.1· f i om the spirnlle-«ell type. The 
c·ytopla ,;rn often contains phagoc:ded indusion ,; suf' h as leu cocytes 
(Fig . 121) a JUl especially fat glohulPs (F igs. ll!J arnl 120). Bi
ll udeat<• C'ells are commonly seen. I11l ergn1cles OtTUl' hei 11·een i" hcese 
r;t->lL a ucl t hose of the fihrnbln;;tic type firnt mentioue1l . .-\ minorit,1· 
of t li e cells :n·e quite snrnll nn(l ro111HlPc1, not 11Jilike lymphoc,l'les, 
hut thei 1· cytoplasmic rim is " ·i cl e r t lrn u n typical lympl1 o«yle au<l the 
011ili11e lP Sci reµ:ular. ::\litoses are rare; usnall,1· onl.1· 011P can h e founcl 
i11 n t1n11sl'«lion of an Pntire no1lule. 

He11111rl.·s.-'l'he fliagnos is of n ense such as this vreseui.e<l e.s:ireme 
llifiirn l i.1· mttil e.s:periPnce 1rn s obtninecl of other sirnibr l'::lses in fmds 
~lurn·i1tg a pleomm·phic iencl en cy of the sm'Corna crlls. The prnsent. 
;-as<' is one in y,-Jiid1 this pleo morp hisrn is so e.s:ag-gera1.ecl t h at recog-
11 is:1bl e cells of ihe fib rohla stic typ<" ::ire gTeatly oYershn<lo,Yed ancl th e 
hiznrre cells attnin a nmnbe r ::incl cliYersity of fonn ~upe ri o1· to the 
other c;ases rnentioned. It is poss ible that the prinrnr,I' l esion in t his 
1-: tst', 1Yhe1·eyer it nwy ha Ye he en ,-; ii nn tecl, presented a less bizarre 
pi ct ure a11r! \rnuld haYe beeH recognisable ::is ;i " mixed-celled " 
s<n«onw. The present lesions are, hO\rnYer, predominantly of the 
111ncrn1)lrngic cell type :mcl a mixturn of the bYo cell t)"pes is (letect e cl 
011.l,I· OJI do~ P ;,tucly. 

JJin9 11os/.,. - Jiepati1· m etast.a ses of an 11nrec01cl ec1 primary 
1"11n1onr prnbnhly h:niug tl1 e morphology of a " mi:s:erl-celled " fibro
hb :<ric and histio«,l'tic ::; ;11Toma. 'l' hese secondmT l es ions ::ire pre
dominnntly of the cliarnci.er of h i:;tiorytil' sm·co ma. 

('(( sr :) (Powl, 10427) . 

Th e sperimen, sent " as a case of leu«osi s " l·onsi,;l s of a l ength 
of nho nt one foot of n fo,d '.-; i11t:estin e "·hose sero,;n a11d m esenterY 
nrr ,;tu<lclecl with inm1rnernhle, white, non-encnpsulated nocl11les var3:
i 11 ,£.!' in dinrnPter from ·05 to 3 111111 ., \Yhile rn11ch lnrg·er rnn sses resuli 
from r:onfh1PncP. These 11och1l es lrnve a p1·ou01rnced 111·ed ileci.ion for 
tlt e aH::i 1:he<l honler of t he liowel, "·l1eTe, e.s:ten<l i ng oni <i the acl .incent 
1ue,;1• nh' ry , lhe1P is a co11tim10ns diffuse thid:Pning in "hich th e 
limits of the incliYirl11al 11o<l11les hecorne Yer,1· Yague. 

:ili croscopically, them ar e see 11 to he ill-clefined, non-en ca p sulated 
fuei in the mesP nte1·.1- aml how el suhserosa consisting of rn i h er loosel,1· 
aggregated cell.-;. }fon y of these ::ire interpreted as n eoplasti c fihro
hb-;ts, hut gre:it pleo111orphi sm exists . }f nuy of th e cell;; nre spin<ll e
f<haped ancl assoeiai"etl \Yith sp n1se i11 terrellubr collag·en fibrils. Their 
nuf'l ei are Ynriahle in size ::ind may he ei;S'ar-shap erl or of s110rt-oval 
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Frc. 118 . Fra. 119 . 

.Frc . I 18.- An a110,plasti c lii otion·tc i11 thl' hepat ic 111cta.stasis of '1 lllixc 1-cclll'd sa l'coma 
of thc fow l: Itn·gu]a ,. ity of tbe nu clca ,. outline and CCl'Cntril', e nlal'gcd nucleolus. 
( 15161 ; 7IJO x ). 

J<'rc. 119.- A neo plastic li poph agc (macrophage) in the hepat ic metastas is of " mixcd
cclkd ., sa r·coma of th<' fo\\'I : :\ote fat-Yacuoles in the cytoplasrn and c·omprcssecl 
cen t ra l 11 uelcus. ( l ;) 161 ; 750 X ). 

Frc . UO. Fm. 121. 

l'rc. 120.- :\eoplastic ma('l'ophagc in the hepatic ml'lasta sis o[ " mixccl-c·cllecl " sa1"C·oma 
of the fowl: Fuarnv cytoplasm clue to fat-\'ac11olal ion and COlllprE'."ccl Cl'ntral 
nucleus. ( I 5Hil : /.iO X }. 

FIG . 121.~Cytophagoe~·tos is b.v a ncopla~tic nia crophage> in " mixe~ l - ccllecl" !-'arcoma of 
the fO\l'l: Kotc the 11c\\·J~· -pltagocytosccl lr11 cocyt<' in tl1e cylopla .sm, the incgdar 
n n c lc· us aml t he en la rged nnclcol ns . ( l IJ I Gl : 1150 X ). 
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shape; the nuclei are vesicular but ham a heavy membrane. There 
is a scarcely visible, sparse chromatin network. The n : N ratio is 
increased, especially in the larger nuclei (e.g. 1 : 8). The nucleoli 
are one to two in number. There are from these cells all degrees of 
transition to large, branching cells ''"ith elongated cytoplasrnic pro
cesses; they often have extremely large and bizarre nuclei, showing 
marked hyperchromatism. Of these cells, some are rounded up and 
contain many inclusions in their cytoplasm. 'Vhere the tumour 
tissue grows invasively in the mesenteric fat many of the cells are 
laden with (pbagocyted) fat droplets. There also occur multinu
cleated giant cells apparently arising from multiple nuclear 
divisions . 'rhese may have about half-a-dozen small nuclei, most 
irregularly crow ded together. Bi-nucleate cells are common. 'L'he 
tumour nodules are provided '"ith a stroma of thin-walled bloocl
vessels usually consisting of endothelium alone, but over large areas 
these are few in number, and here necrotic centres occur. In parts 
the growths are limited deeply by the longitudinal muscular coat of 
the bowel, elsewhere actual invasion of this layer is in progress, 
although the circular muscular coat has not yet been reached. 
Mitoses " ·ere not seen . 

Bemm1~s.-These lesions have obviously arisen by transcoelomic 
implantation from an unrecorded primary. From experience (see 
the l ater cases) we Imo"- that the latter must almost certainly have 
been situated in the reproductive organs. The tumour cells are re
markable, in addition to their pleomorphism, for the pronounced 
phagocytic .ability which they display, especially in respect of the 
mesenteric fat which they are invading. As mentioned (under the 
heading of lipogenic sarcoma) such neoplastic lipophages must not 
be confused for true neoplastic fat cells. 

Diagnosis.-Transcoelomic implantations on bowel and mesen
tery of fibroblastic and histiocytic sarcoma; the primary lesion "·as 
presumably situated in the reproductive organs. 

Ca,se 4 (Fowl, 8487). 

'rhis specimen consists of the abdominal 1·iscera of a hen. The 
rarious organs are matted together by a diffuse new growth consistng 
of innumerable confluent nodules which cover the mesentery (Fig. 
122) and all other peritoneal folds. These nodules are mostly of 
irregularly spherical shape and vary in size from I to 5 mm.; but 
they are united by a more diffuse growth of the same nature, so 
that the whole mesentery is greatly thickened and presents a surface 
like that of a cauliflower; thus, large diffuse masses composed of a 
confluence ,of larger and smaller nodules on the mesentery may reach 
a cliameter of 4 cm. and there are al so present more discrete and 
more circumscribed masses of the size and shape of walnuts (oval, 
2 · 5 x 2 cm.). One of these lies in the mesentery of the small in
testine, and on its surface appear smaller nodules; another lies in 
the mesoduodenum at the proximal extremity of the duodenal loop, 
replacing the head of the pancreas. 'rhe rest of the pancreas is 
covered by multiple smaller nodules. A large diffuse mass occurs on 
the mesentery near its distal border but spreading from here to near 
the root of the mesentery. It measures 4 cm. across and spreads 

258 



" :i\IIXED-CEI.T.ED " SM~COM .-\ . 

al'ound the ho,Yel "-all , "-hich it almost completely encases. 'rhe 
h(rn-el is, in general , most aftecte <l a long its attacli e(l border, but 
many nodules are also present 011 all other parts of the wall, "-here, 
however, confluence is less rnarkecl. The gizzard is solidly encased 
in a diffuse mass "-hose multiple nodular natur e is still partly in 
evidence . 'rh e same is to be said of the p1·oveuhic11 lus; and "-here 
t hi s organ is relat e cl to the left lo he of the liver, multiple nodules 
or·cur on th e livPr surface . A portion of the oviduct and its ligament 
are presen t : both are affected by multiple nodules " -hich, in the case 
of the ligament, incline to be d iffnse; and, in the case of the duct , 
are rel atively few in number, more di screte and scatierec1, r eachi ng 

FIG. 122.-Extensive transcoelomic irnpla.ntat ions on the mcsen t e ry and bowel scrosa of 
"mixd-cellcd ,. sa rcoma of t he fo\\'I (primary in the ornry) . (848/; 2/ 3 X .) 
(Reproduced through the courtesy of tho !'editor of P arniin!J ·in 8outh Africa). 

a diameter of 5 mm. Internally, t he mucosa of this portion of the 
duct is unaffected. The spleen is intimately r elated and partially 
adherent to a cliffu,;e growth on the peritoneum, but its capsule is 
intact and there is no inva sion. The ovary contains a single fairb
di scr ete gro ,vth, more or less sphe;-i(' al in shape and mea suring l ·5 
Cllt. in diameter . Thi;; is non-enca psnla t ec1 , arn1 deeply it comes in to 
intimate relation \Yith t he ova \Yhile snperficiall>- it appears to be 
for the most part invested by serosa; at one part of its surface, how
ever, th e gro,dh appears to have no serous covering:. In the vicinity 
of this defect, large clegenerate om sho"- a fe "- scattere d (implanta
tion) nodules on their surfaces . 
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Microscopically, the oYarian gro"·th has an ~nconspic~ous 
stroma formed e11tirely by thin-walled blood-vessels with but little 
connective-tissue backing. The parenchyma is composed of pleo
rnorphi c cells which are very loose in their arrangement and, unlike 
the cells of a typical fibroplastic sarcoma, show but a slight tendency 
to grouping in bundles. A close study of these cells enables one to 
establish two main types, and to see that probably the majority are 
of a nature intermediate bebYeen these types . (a) Spindle-shaped 
cells having a distinct similarity to fibroblasts and associated with 
the production of bundles of intercellular fibrils which react (although 
usually weakly; as for collageIL "·ith the Yan Gieson stain. 'rhese 
elements have vesicular, oval to cigar-shaped nuclei, which 
contain one or two moderately enlarged nucleoli. 'l'he nuclei 
are often modified to a cuboidal, rectangular, or pyriform 
shape. In some fields the tumour is composed largely or 
even exclusively of these cells which show a limited 
tendency to he gathered up into bundles, thus forming a 
tissue of denser textu re than the other parts of the tumour . Cu) In 
other areas, the parenchyma is composed almost exclusiYely of cells 
which are rounded, oval, or irregular in shape ancl which often 
possess cytoplasmic processes. Their cytoplasm is poorly outlined, 
stains a pink-mauve with haemalum-eosin and often shows single or 
multiple vaf'uoles (fat globules) \Yhich commonly attain a size of 10,u. 
Often, numbers of smaller Yacuoles (l · 5,u) may he present. These 
cells vary greatly in size, from about 14,u to as much as 52µ in 
diameter. Their nuclei are usually oval or spherical, sometimes bean
shapecl in adaptation to the enclosfHl fatty globules. Occasionally 
they are pyriform, or irregular in shape. They may lie Yery eccen
trically in the cytoplasm. They usually vary from 7,u to 13,u i11 
diameter. In structure they much resemble the nuclei of the spindle
cells, being Yesicular ancl haYiug one or t'rn nucleoli. 'l'he latter are 
usually somewhat larger than in the case of the spindle-cells, while 
in a minority of the cells a striking increase in the n : N ratio is 
seen (e.g. 1 : 4). The nucleoli are also often modified in shape: 
triangular or rectangular. In a number of these cells the nuclei show 
a slight condensation of chromatin in the subrnembranal zone, but 
on the 11·hole hyperchromatic changes are not striking. In addition 
to the fatty vacuoles, the cells may contain a fe"· aciclophil C'ylu
plasmic inclusions. These are spherical, do not stain much more 
brightly than the rest of the cytoplasm, have a hyaline appearance, 
and reaC'h a diameter of 5·6,u. They consist of the remains of phago
cytosecl leucocytes. Bi-nucleate cells are fairly common and less often 
cells with three or more nuclei occur. The cells are not clearly 
associated with fibril formation: they lie somewhat isolated in the 
meshes of reticulum fibres. At the circumference of caseating 
necrotic foci OC'nu many giant cells: large plasmodial masses having 
as many as ao closely crowded nuclei. not showing nucleolar enlarge
ment and distinctly smaller than the tumour cell nuclei; these are 
considered to be " epithelioicl " and foreign body giant cells of 
inflammatory and not of neoplastic origin. (c) A large number of 
cells are intermediate in type between types (a) and (b); i.e. they 
depart to variable extent from the spindle shape and become progres
sively less associated with the production of collagen fibrils. How
ever there is still a fairly rich intercellular net,,·ork of reticulum 
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fibril s. (cl) In limited areas, the pre sence of fatty Yacuoles in the 
tumou r cells reaches su ch proportions that the appearance of a lipoma 
is simulated. 'l'l1e whole cytoplasm becomes oc<"upie<l by a large fat 
globule common ly measuring more than 50µ in diameter. At the 
periphery is seen the compressed, crescentic nucleus. 

'l'here is a mo <lerate infiltration of granulocytes throughout the 
tumour. Th ere are also large areas of fibrinou s exudate ,,-ith many 
(inflammator:v) macroph ages at their peripher>-· Deeply, the tumour 
lal' ks eucapsu lation, the infiltrating cells forming an indistinct 
rnargi11 and gro,ving bet,veen t he ova, many of \Yhich Rhow signs of 
degeneration . Superficially , sections show that in parts the 
alb11m;nea of the ovary resists the tumour inYasion to some extent; 
in other pm·ts only the serosa (ge1·minal epithelium) remains intact. 
The mitotic index is less than l. 

:Fro. 123.- Large neoplastic macrophages in the mesenteric implantations of th e ·' mixecl
celled " sarcoma shown in fig. 122: Note the large a mount of foamy cytoplasm 
due to phagocytcd fat , and in th e cell on the left also two phagocytosed cells 
in process of digestion. (8487 ; 750 x ). 

The mesenteric nodule~ , while re,.;ernbling the oYarian growth, 
shO\v two main differences. The great majority of the cells (Figs. 5 
and 1 2:~) are of type (b ) (abon) , relatinly fe\Y of the spindle-cPlb 
being present. Correlated " ·it h this is a greater sparsity of the inter
cell ular reticulum. Secondly, there is a distinct increase in 
anaplasia; the aYerage size of 1. h e cell s is much larger , an rl a cliametPr 
of GO,u is commonl>- exceeded . Lipoid Yacuolation of the cy toplasm 
is again frequent, hut there is here a greater tendency for t he " ·hole 
or portions of the cy toplasm to contain multiple, closely-set, minute 
Yacuolati ons (di.a meter ca. lp.) , confeni ug a honey-com heel or foam y 
appearance on the whole or parts of the cell hocly. Examples of 
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eyiophayocytosis are also to be :;een (Fig. 123). The nuclei also are 
on aYerage much larger, and although the small ones are still often 
to be seen many reach a longe:;t diameter of 30,u.. Bizarre nuclear 
shapes are frequent and the borders may present a toothed appearance. 
There io; a much greater t en rlen cy to hyperchromatosis and there may 
occ-nr throughout the nucleus (and not only in the juxta-membranal 
zone) relatiYely coarse granules of chromatin , in wme cases ma sking 
the Yesicular nature of the nucleus. A number of nuclei are shnmkeu 
and look glass)' and poorly staiue<l. Uosi sbiking of all are the 
greatly enlarged nucle.oli (see Fig. 6), measuring as much as 
8 ·-1: x 5·G,u., \Yhich often sho" bizarre alterations in shape (elongate<l, 
t\Yisled nppenrnnce). A fair 1rnmber of these nucleoli show various 
stages of a YflC'l10le-like cl egenerahou (cli scm:secl else\\·here) an cl minute 
vaeuoles (Fig. 5) to large h yaline inlranuclear inclusions may result. 
ThPre is , howeYer, no rnarkecl increasf' in the miiotic· index in tht>~e 
irnplantatiou nodules. Large exuclaiion s of fibrin occur , again 
associated with an infiltratioH of macrophages; grnnulocyie infil
tration is less markecl and the greater pnrt. of the noc1ulc is fr ee thern
from. Tb ei:;e nodules are :;een to inntc le the mesenteri c fat, penetrat
ing intimately bet\Yeen the adipose l'elh. There i;i no enntpsulation . 
'11 hey contain less collagen ihnn the oYnrian growth an d their strorn a 
is again for med almost en tirely of thin-walled Yessels. 

The tumour from the mesocluodenum resembles 111ore the 
rn Psenter ic gT01Yths described than i he oYarian tumour; although, 
as in the latter , there are present a fairly large prnpOl'ii on of spindle
cells, the large bizarre cells are numerous and show pronounced 
anaplast ic changes . There are lnrge, partiall>· encapsulatPcl foci of 
necrnsi s and haemorrhage. 

8ed ions of small (pin-heacl sized) nodules from the "-all of the 
apex of a C"aeemn shmv th e same tumour ti ssue with few spiuclle-cells 
and fl majority of the lmµ; e bizmTe l'ells. These noclules Ol'C'upy the 
subserosa and invade also the longitudinal muscularis, but not deeply. 
Larger (l entil-sizecl ) uocluleR in i he ho11·el wa ll are continuous \\·ith a 
diffuse gro"th inYa cling the m esenteric fat ancl may oompletely 
replace the longitudinal mu scubri s nncl sho11· commencing invasion of 
the cin·ulariR. In still other nodules t h e neoplastic t issue m ay 
penetrate as far as t he musculal'is 1mu·osae, h aYing c·ompletely 
desi.roye cl ih e ('ircular rnuR('ula.r coat. The (confiuPnt) fl() clul es in the 
meRentery nrn seen to la ck serous rovering, but to be joined b y 
clifl\rne shee t,.; of tumour tissue 11·hieh are ;; iiuai ecl in 1he i:;ubserosa. 
Seeiiorn;; of the affe<"iell port io n of ilie liver show that the eapsule 
of that organ is intact- ancl that the gT011·th is confin ed to the subserosa. 
Anaplastic chnnge;; are not so rnark ecl as in t he rnesenteric tumours. 
Many infiltrating- (inflammatory) elem ents are pl'esent-. 

R e111arX·s .-Thi;; l'fl se h acl hPen rli nµ;no,.;ed routinely at-i a " cliftu ;;e 
e ndotheliorna of the peritoneum " , but wh ethe r this error arose on the 
bnsis of ihe obsenation of the lbin-11·allecl blood-Yessels of the stroma 
(\Yhieh are not, ho"·ever , a siri king feature) or in t he sense of a 
m esothelioma \Vas not stat ed. 'l'his cliagnosis need not be seriously 
considered, since it \\as ob,·iou:-i that little attention had been paid 
to t he e;ytology ancl that special fibrillar strains, other than van 
Gieson' s, harl not been applied. Further, ihe OYarian tumour harl not 
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1Jee n Pxam ined; i t \Yas treated as on a par \vi th the other gTo·,.-1 !i s on 
i he Yiscern I perit011 eum an cl , being considera bl:v· small er than some 
of those, it,; prim ary natu re " ·as not l'Palise<l . This case teach es well 
the principle tliat secon dar ies m ay often exceed the primary in size 
as \\·ell a s in sei· i ou sness of their effects . It is clear from ca Res such 
as these, that difficnlties are eurounte red in the accurate assessment 
of i nha-ab<lorn iu al iumom·s of birds . Th e sa fest criteria " ·e can apply 
in these ru ses, in addition to onr knowledg·e (based on e);1wrience) that 
H1e ovar y or re prncluct in tract is a znion: tl1e most likel~ · site of the 
primary, are t hose '"·hich depe ncl on a minute ;;trnl .Y o·f ihe cytolog',\' 
" ·h ereby we may ht> able t o recogn ise an inr rease rl anaplasia in the 
sec·on tlar;,· as <·o mparerl " ·it h t he p1·irnar)' grO\d h , as ha ,; hPcn rlone 
in this case; e1rnhling one to say with roufi<le nce that tl1e uYnrian 
hunour is primary a llCl a ll th e oth ers implantation-metastases. The 
t:;,pe cell of th is t umour is t h e ma crophage or hi sti0<·>·te arnl ib 
rleriYatiYe t he fib roblast. T h e cells tend to rlifterentiate l ess in the 
<lirection of fi b ril fo n nation i h an in the direction of the essPntial 
<:haracters of t h e i1u1crophage or hi s l:iocytr"; t his is seeu in their 
proHou nee <l phagoeytic ability, their association (while still 
sess1Je) \r ith reti<'u lum fibres, anrl rn ot her feahnPs of their 
m orpho logy. 

S ·um 111 01);.-A pi·irnary ova riau tumour <·m1 1pose<l of cells whieh , 
l't't>i cles ap pearin g as huge pleom or ph ic elern euts sho"·i11g, Psp e('ially 
in r e,,;pect of their phag·oc.dic pro pen sit:;- , resemblances to t he 
macrophage, tencl t·o <li fferentiate into elements of the fihrnhlast 
ly pe. B oth ('ollageu a nrl r ei i r-u l um fibrils a re prod urecl a n rl anaplaDtic 
r- hanges are relati vely slight . E xten si,·e implantation s 011 1he 
m eseulery a n<l Yis('era l :ser.osae, fa n ning diffu ,,;e gTmYih s hy confluence 
an rl also more discrete g rmdh s "'hi<·h may e:xceed the primary rn 
size . I n th ese t h e tend eu cv of the cells to r esemble macro
phages is m u r h m o1·e pronou nc'ecl ancl inclee<l the seronrlaries rn a:Y be 
forme <l almo"t exrln siYeh h,- su r h ('ells. l'orrelated with the 
secon dary tu 11 10urs is an i 1;ne:;se in a ua plas i a , especially reflected in 
th e nueleolnr enlal'g·p rn ent, distort ion s, and Yacu olalion. Yet the 
penehati Ye 1Jo11·er s o+ th e se('orH1ai·ips are lim ited. They ten d mainly 
to form rliftu se supe1·ficial sh Pe ls on the Rerosae; they may, howeYer, 
as cmuparecl \Yi th 1 he im plau tn tio ns of avian cal'!'inomas, exhiliit 
more in filtr:di Ye :1bi lit .Y tlwn is u sua l, invad ing the bo\rel as far as 
t;h e ?nusc11/oris m 11 co s1ie. L i1Jophagy is m arked \Yherever the tumours 
11JYade t issu es rnu1:1i n ing lipoicls-th e 01·ary (yol ks of the oYa) and 
t h e mesenter y (suhsern us fnt <l epo,;its) . 

Dia.1J1111sis. - " ~[ ix P1l- r-e ll P !l " (fihrn11lastic an<l histiocytic) 
san·onrn of t h e on11y, with multipl e aud extensiYP irauscoelomic 
implantati011s to th e serosae. The spurn rlaries often g}'(rn· an almost 
pun~ h isticwytic sa l'coma . 

Case 5 (Potcl, 15100) . 

T h e fo llo" ·in g p:1 th o log· i ca 1 a ua lomical findings \1·ere r ecorded 
at :rntopsy of :1 \\'hi te L egh orn heu . Ath1 checl to th e oY:Hy by the 
visceral p eri toneurn is an oval , sornP '"hat fia ttene<l n eoplastic mass 
wh ich lies <·ompresserl by the otliel' Yiscera against thP kidn eys, on 
the ven tnd ,;1nfoees of \1·h ich it (' au ses an impression. It rn easures 
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irregular and lobed and appears to be coveTer1 by the seTosa except 
at the filumnits of no<1ular elevations. Its consistence is soft and the 
cut surface friable. In parts it is coYerer1 by a fibrinous exudate. 
'l'lrn ovary also shmvs multiple, smaller, pedunculated tumours of tlie 
same appearance. 'l'he other viscera (proventiculus, gizzard, in
te;;tine, oviduct) show on their serous surfaces Yery numerous, often 
confluent noclules, varying in size from 1 mrn. to 1 cm. 'l'he mesen
tery shows numerous discrete nodules measuring ·5 to ·7 1mn. in 
diameter ancl there are also diffuse thickenings of the serosa due 1.o 
confluence of such nodules. 'l'he free, as 'rnll as the attached, border 
of the bo"·el is affected in parts. 'l'h e duodena 1 loop, mesocl uoclen um, 
and pancreas show the severest affection, confluence of norlules here 
producing extensive diffuse masses with cauliflower-like surfaces. 
The liver bears, superficially, tumour tissue \\-hi ch is continuous with 
omental implantations; elsewhere it shows pale, indistinct, poorly 
circumsCl"ibed foci of 1Yhitish colour. The kiclne.rs are enlarged and 
their surfaces are affected by multiple, slightly raised, irnlistinct, 
pale foci · 5 to 2 mm. in diameter. Attached to the epicardi um are 
a fe"- peclunculated white foci, va1·ying from 1 to 2 mm. in diameter. 
The oviduct has occasional nodules on its serosa, up to 7 mm. in 
diameter. 'l'he oviducal ligament bears more frequent but smaller 
nodules (2 to 3 nun.), which in places are confluent especially near 
the ovary, with whose tumours they alrn Hhow direct continuity. 
'l'he pancreas is much enlarged and invasion by tumourn situated on 
its surface is to be seen. 

Microscopically, the study is considerably hindered by fairly 
advanced autolytic changes. The l arge ovarian tumour conslSts of a 
delicate reticular stroma (not reacting for collagen) which supports 
indistinct alveolar-like groups of cells which are mostly of a poly
gonal shape, are closely packed and between which there are scanty 
intercellular :fibrils. These cells have n finely granular acidophilic 
cytoplasm often containing vacuoles which react with Sudan III 
stain. 'fhey have oval to spherical nuclei with a distinct nuclear 
membrane and a single prorninent nucleolus often lying eccentricalb
ancl sometimes modified in shape (elongated, slightly curved or bean
shaped). The nuclei appear to be of vesicular type and poor in 
rhromatin, but their structure is often maskecl by autolytic changes 
and by karyorrhexis. A good many shmv hyperchromatic changes, 
especially an accumulation of heavy particles beneath the nuclea1· 
membrane. The cells are often closel:v· packed in strands within 
\Yhich little intercellular fibrillar matrix can be detected. In parts 
they tend to be elongated and resemble the (spindle-shaped) fibro
blast. Large masses nnd scattered globules of yolk lie scattered in 
the tumour tissue \1-hich has developed in ancl is clearly replacing 
the ovarian tissue. Penetration of the tumour cells into vasculnr 
lumina can be seen: the endothelium of such invaded yessels appearn 
prominent arnl hypertrophic (collateral hyperplasia). Such vessels 
also contain free yolk. Superficially the neoplastic tissue is limited 
by the ovarian alhuginea, which is covered by a deposit of yolk 
globules and :fibrin and is infiltrated by polymorphonuclear granulo
cytes and macrophages ingesting the yolk globules; the germinal 
epithelium over the tumour has disappeared. Over large areas the 
tumour cells show necro biotic changes ( acidophilia, karyorr hexis). 
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The blood-vessels of the stroma are modera te i n number and thin
walled. I n vasion of them by tumour cells can often be seen . The 
mitotic index is rnthe1· low (incle.s: = l ) . 

'fhe oval'y itself is in rn cled by multiple unencap:rn late<l foc:i of 
the same 11at11re as the large tumour. In addition th ere are multiple 
foci of invading cells whose cytopla sm is filled " ·ith (specific) rounded 
gra nules most of " ·hi ch are eosinophi li c ;rnd a minority of which ;ne 
basophilic. These ate i deutifie d as pseudoeosinophile rny elo <·:des(") . 
'l'hey haYe oval or bea n-shaped nuclei , which are of vesicular type 
and u1rna lly simple, alt.hough orTasionall:v there is a (eucleney to the 
fonnation of not inore than hrn lobes. 'l'heir nucleoli are not promi 
nent and irnlee<l in most of them no distinct nucleolus is to be see n. 
Hoth t h i .~ and t he prnviously described Ly pe of gi-011·lh are ca usi ng 
destruction of the ova and in parts t he two types become intermingled 
(" collit:>ion "). 'l'h is second infiltrating ti ssue has a highe1· mitotic 
in<lex than the fir st. Its cells are separated by a scanty r etieuhu 
stroma. ~lasses of yol k g lobules lie scLLltered among the cells of both 
types of t issue. 'l'he ovarian lymphatics often show LL prominent, 
hy pertrophied euclothelimu al!(l can be seen to contain neoplastic 
eells of both types as well as ovarian elements-yolk globules an cl 
follicular epithelium. Actual pictures of va scular inYasion by t he 
myelocytes can also be seen. 

Sectious of t he rnesocluo(le nurn and pancreas sh o11· that the latter 
organ i:s eYerywhere closely in Yested by a n eoplastic grO\dh "-hieh 
inva des the parenchyma only at certain points, being else,Yhere r e
siste d by th e ca psule, under which necrotic areas occur in the gland 
substance (interfere11ce with nu triiion due to the close investment 
and eftect on blood supply). 'f he neoplastic .implantation s on the 
mesocluoden um are of the fo llmriug types: (a) large fo ci of neo
plastic myelocytes, ( b) fo('i of cells 0onesponc1ing to those in t he 
large OYari an t umour, and (c) mixecl foci similar to (b) \Yhid1 are 
actually also inYade<l by the myelocytes. The neoplastic tissue " -hich 
actua lly in vades the pancreas cousists of distinct foci of types (a) 
and (b). I n sections of the kidney t he cortex shO\YS multiple small 
foci of neop lastic myeloc,rtes intimately invading the interstit iurn ancl 
destroyi ng the par r ;u· hyrna. 'l'he veiu s(7) cau be seen to eoutain 
yolk an rl myelocyte::; ; i rrrnsio11 of Yeins by myelocytes can actunlly 
he seen. 'l'he polychromatic readion of t h e s11ecific inyelocytic 
gran ul es can best he observe<l in thi s organ. 'l'he liver is h ypera emic 
anrl h as foca l infiltrations of the same JJaturt> as those in ih t> ki<lney, 
'l'he fo('i tend to be periYascular in loration (portal Yeins). :Jiyelo
cytes and a lso liYer cells oc:cur i11 the blood of the veins. Sections 
of this mgan "·hich tTansec:t the porta reveal extensirn implantations 
of both types, often iu term iugled without cl efini te <le1u area i ion (Fig. 
124). 'l'h e liver r:aps11le resists the implantations of the oYal'l<tn 
it'l'O\Yth (sarro rna) hut is penetrate<l by the rnyelocytic neoplastic t issue 
1Yhich, to a lim ited depth, inYa<fos the nn<lerly ing parenchyrna (hy 
direct eontimi.ity). The ~erosae sho1Y on their surfaces deposii s of 
bolh types of neoplastic elements, blood-cells an d yo] k globules. The 
suhserosa is i1waclerl by both types of neoplasm , either one or t he 

(") 8ee p. :J .~ :3 for t ile common error s in itlenti fyi ng s uf' h cells. 
(') Ren al po .. ta 1 system! 
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other preponderating in different sedions. ~ oclules on the oviduct 
<1ll(l oviclucal ligament consist entire l,,- uf the sarnomatous growth, 
\1·hich may invade the tluct deeply, brca,king through the mucosa, 
especially where the 1rnll is thin (funnel region). Excellent examples 
of lipophagy on the part of the tumour cells occur in the subsernsa 
of this organ. 8ections of the heart (Figs. 125, 126 and 127) sho\1· t1rn 
types of foci: -(a) The:-;e are in the minority and are of pin-point 
to pin-head size . 'J1hey lie in the subepicarclial tissue and from there 
invade bet.1veen foe muscle :fibres of the myocardium for a short 
distanre. 'J1h ey cause the overlying serosa to be slightly raised. 

Fm . 1.24.- A colli sion tumour in the fow l : Left, hi stiocytic snrcorna and, right, rnydo
cytorna intermingling in tranocoelomic implantation s to the serosa of the liver; 
both primary tumou.-s situated in the O\'ary. (15100; 250 X ). 

These foci consist of myelocytes. In a blood-Yessel dose to such a 
focus a mass of yolk globules can be seen mixecl with the blood-cells. 
\b) ThP majority of the foci are larger (e.g. 5 mm.). 'J1hey consist 
(see Fig. 125 , above) of rounded or polygonal t;ells varying in size 
from 4·2 to 12·5,u.. They also lie in the epicanlial subserosa, but 
may produce a prominent elevation or ewn be pedunculated without 
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demonstrable serous inYestmeut. The closely packed cells lie m 
groups of oval or rounded shape and clemarcate(l by stro11g t rabecu lae 
of collagenous tissue (i.e. there is here a g.a i 11 au alYeolar arrange
ment). The cells haYe a sommdiat undiflerentiatecl appearance, 110 

polarity is recognisable, the nuclei may be single or double, measure 
oµ to 7µ in diameter, arnl are often irregular (angular, pointed) in 
shape. 'rlie nucleoli are Yery large and prominent arnl often of oYal 

Frc. 12i5.- Epicardial metastases of histiocytic sarcoma of tho fowl: Above, indifferen t 
round-celled growth ; below, invasion of veins by cartilaginous neoplastic tissue. 
(15100; 120 x ). 
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shape (n : N = 1 : 4). The cells are separated by delicate inter
cellular reticulum :fibrils. Their cytoplasm is opaque, non-granular, 
dull mauve staining with haemalum-eosin, and fairly often contains 
one to six sharply defined (fatty) vacuoles, 1 to 3µ in diameter, often 
grouped to one side of the cell, exerting pressure on the eccentric 
nucleus. It constitutes a moderately broad ring around the nucleus, 
which is ahrnys somewhat eccentrically situated and of vesicular 
type, "·ith a single, slightly to moderately eccentric nucleolus occupy
ing a considerable part of the nucleopbsm. Occasional cells may be 
moderately elongated, \\·ith the nucleus situated at one pole. Many 
nuclei show karyorrhexis. These cells are undoubtedly of the same 
general type as those encountered in other " mixed-celled " sarcomas, 
although less bizarre. 

A modification of these foci occurs in some "·hich are imperfectly 
encapsulated (i.e. breaking through their capsules, or capsule defi
cient in parts) and are prominently pedunculated. They consist of 
cells as described above, but dispersed in a large amount of hyaline 
intercellular matrix (Fig. 126). This substance a11pears to have a 
shredded appearance (parallel lumellation, probably a post-mortem 
artefact) and reacts well with Hoyer's thionin stain, gi,-ing a distinct 
metachromatic reaction for mucin. The smne arrangement of colla
genous trabeculae is present, and these are continued as distinct reti
culum fibres penetrating between the indiYidual tumour cells in those 
parts which lack the hyaline matrix: for it must be explained i.hat 
large groups of cells may occur in or around the edgec; of the masses 
of the matrix. Where hyaline rnatrix has been laid rlmYn, no :fibrils 
ran be seen. 'l'he cells in parts shmY a distinct tentlency to be 
arranged in Yertical ro"·s and this appearance together "·ith the 
hyaline matrix ("-hich indeed is thought to represent a rhondromuciu) 
<'onfers on the is8ue an appearan<'P reminiscent of cartilage (Fig. 126). 
Further, in parts (Fig. 127) may be fournl, if a search be made, a fair 
number of cells in the matrix \Thich show indistind capsules 
reminiscent of the chon(lri.n globes of hyaline cm tilage. The tumonr 
cells, "·here they become isolated in the matrix, often undergo a 
degenerative change "·hereby the cytoplasm becomes strongly acido
philic and finely granular; .and :fi.nall.'· the nucleus clisappears ancl a 
blotch of aciclophilic granular material is left in the matrix to mark 
the spot previously occ:upied by a cell. Breaking through of the 
neoplastic tissue in to the 1 um in a of Yeius can be o bsen·ed in the 
epicardium and in the unclerlying myocardium, and in the veins in 
this Yicinity masses of this neoplastic cartilage-like tissue can be seen 
(.Fig. 125, below), while free tumour cells are often mixAcl with the 
blood. In parts the matrix of these nodules is channelled by cavities 
without lining endothelium and containing fresh blood-cells, 
apparently in cirrulation (Fig. 126). These channels often become 
irregular .ancl wiclenecl into consiclerable lagoons of blood. 

Bemarlcs.-\"\le haYe here to deal with a large primary oYarian 
t umour having the general morphology of a " mixecl-cellecl " 
sarcoma, as is shmn1 by the phagocyti c and fibroplastic propensities 
of the cells. 'l'he anaplastic changes are somewhat limited and many 
of the cells would correspond with what in older pathological tenns 
might be called " large rouncl cells ". The .a lveolar structure, 
although not very distinct, led to a confusion with carcinoma \Yhen 
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the primary tumour w:rn firnt exam i ned. The tumo1n cells are active 
in phagocyting the yolk globu les set fr ee in th e f1estruction of the 
ovarian tissue. This process of yolk de~truction reaches a degree 
where in thr-i bloocl-sheam in Yariom; parts of the body may be fou nd 
f' irculating emboli of yolk globules. EYif1ence of the in ..-asion of the 
blood-stream (and also possibly the lymph-strea m ) is seen in these 
sections. In the oYary it self there are .multiple smaller tnmou r 
inteqweted as local 1netastases (probabl~- lymph-horue and retro
grade?). These coexist " ·i th multiple foci of neoplastic myelocytes
myelocytoma (myeloid leucosis), auc1 th e two t.~·p es of turnout 

Fw. 126.- Epicardial metastases of " mixcd-cell ecl" sarcoma of the fowl: Round cells 
becoming dispersed in a (chondro-mucinous) matrix which is canalisc< l by blood. 
(15100; 250 x ). 
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tissue oHeu be('ome intenninglerl by a process of collision during their 
growth. The m yelocy lomatous foci also invade the vessels, into 
"·hich these neoplastic ele1ueub burst, carrying with them at the 
same time .aet ual nonnal el ements (yolk ma sses ancl follicular 
epithelium) of the ova1·y. 

Furt her, there is exteusiYe spread by i.nmseoelomic irnplanta
tion, the see11ing from the oYary occuning on all t h e visceral serosac·. 
Complicah11g this is a ehnmic peritonitis set up by the freed yolk 
and t he (of te11 n ecrotic) neoplastic elements. These implantations, 
affecting meseu ter,\·, limYe 1 serosa, mid li Yer serosa iu ho th cases, a nrl 
also the O\-idul'i. iu t h e case of the s:nconrn, nad1 iheir greatesi 
dimens ions in i.he mesoclu o<l enum a n<l on the liYer sero~a at the port::i 
of t hat organ. Th e m eso<iuocleual grmdh so inYesi.s t h e pancreas as 
to cause focal 11ecro ~is of ihat organ (presumably through rnechani r;tl 

Frn. 127.- Anothcr field of the sarcoma metastases shown in figs. 125 and 126: Enclosure 
of t umour cells in capsules suggestive of h yaline cartilage (cliondro-sarcomatous 
growth) . (15100; 2ii0 X). 

interfereu ce with its blood-su1JJJly) a nd boi.h types of Jleoplastic tissue 
penetrate the capsule to invarle the parenchyma. The (more resis
tant) liver capsule was found to h aYe been penetrated by the myelo
cytoma only, and eYen this grff1v irnrnrds only to a limitell extent, 
by following the hile-rhicts from the porta. 'rhe kidn ey and livei' 
shO\Y mult iple foci of myelocytoma \\·hich are disperse cl throughout 
those organs and are not the resnlt of implantations. ln the ovicluet 
th e sarcomatous implantation s shall' considerable inYasive po\vers, 
penetrnting as far as the mucosa . In the h eart the most interesting 
ch a11ge8 a.r e met 1vith. Here th e bloo<1-bon1e m.etastases of the 
oval'ian sa rcoma assume a peculiar modification in \Yh i ch not .only 
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may (in some foci ) t h e eells remain in a less clifferentiai.ed (and t here
fore less eas ily recognisable) state, bnt a differentiation occurs (in 
ot her foei ) whereby an atypil«il n11'tiln gi11ous tiRsne, .l iaYing marked 
ntscular inn1si Ye propetties, oceur,.:. '.L' he~e foci morphologically have 
to be cle ::;c.;ribe Ll as d10ndrogeuic sarc;o ma , although 1.hey ::ne admit
ted ly not typical of that entity . Cousillernble hesitation preceded lhe[r 
<liaguosis as secornl::nies of t h e oyai·iau iieopla sm. I-Io\\' Wi er, the fact 
diat blood-bo rne m eh1stases of t hi s OYarian grmd h to the epicardinm 
had actually occunecl is prove ll by the non-chond rngeuic epicanlial 
foci, \Yhich udually establi sh a di st ind morphologi ca l link betm:'en 
th e structure of the primary tumour nn<l the chondroge11ic heart foci. 
This is furth er ('Onfirmecl by the presence also of (bloo<l-borue) rn etn 
stases of myelocytollla in the epica nlium. The circum,;tance that 
hrnt0u1· ,; " ·ere no t i·econle1l i11 t he lnu gs need uot concern n s( 8

) since 
myeloL:ytoma metastases in those organs \Y e1 ·e also absent and the 
firnling of yolk globules in circulut ion iu t h e lit>ad shmn; oondusively 
that elem ei1b from lhe OY<ll'J' liad eli1de<l a rrest by the pulmouan· 
capillaries. Iu ,;pi te of 1.11e fact t h:-il in some of these epicanha l 
,;ecouclari es is cle1iosi te d a (ch omlro-) m ur·i 11011 s matrix in \ Y hie h the 
cells become en close cl in 1 h e mann er of cartilage cells, they are not 
necessm·ily i·eganled as an exception to the ru le (itself, as we lrn.Ye 
seen else\\·ltere, hy no menn s inflexihlt') tbat the .-;econclary neop!H .-;m 
does not sho1Y increased but 1:atl1 er decreased (lifferentintion as cum-
1mrecl '"ith t h e p1·irnan-: irnl ee l1 these " chorHlrogenic " cells a rt> in 
some respeds-act nal cell m orph ology-cons i clera hl:-- less (1iffe1n1-
t in (e<l t han t he cells of th e primary. U ncler wha t st inn1lus tl1is u rg·e 
!u deposi t n rn cinous rnafrix in t h e suhepicnrrl i.nm rll'ises I cnn offer 
no suggec;i.ion . 

!Jiaynosls .-" J.Iixed-('Pll t>d " sarroma of lhc on1ry (fibrohla stic, 
but predorninmitly histiol'.dir·) \\·ilh loca l rnP(astase;; in the OYaI'.1- ; 
i111p lania ti o11 s to t he 111esp11(ery ancl viscm·a1 scrnsaP \Ytth direct in-
1-asi on of t !i e panCl'ea:; from tli e rnesod uoclen 11 u t D ml <1eep penetration 
of tltP oYi(l uca l 'rn ll; hloocl-liorne m etastases to t hP ep if'a nlium tencl
i ng to ,!.(TOlv as r:honclro!!:enic sa1·c011ia. Co ex istent multiple rn :--elo
cytonta (rn,,·eloicl leuC'osis) td'l'Pc ting i h e ornr.\·, kic11rny.,;, auc1 liver, 
s1Jl'eudi11g h.\- transcoelomi c implan!atio11 from thP ovary to the 
se ros:ie, i11Yn<ling ihe panCl'ens h» direct spread frorn !h e HlPSOlluo
d<~llllltl and t. he liver frorn t l1 e hepatic sernsa, ancl gi,·ing i·i se to 
(bloor1-ho1·np) met:l s (as es to the epira nll um. '1'h c tlvo tumourn 11 ot 
::;eldo m come into rollision , ,;o that som e of the fori n1e a mixture 
of the t"-o type;, . 

Case G (Fowl , J04ml). 

It is not possible to gi,·e a comp lete report of naked eye appear
ance:'! in t h is case, a,; only frag m ents of some of the lesions \1·ere 
snhmi tterl anrl an an lopsy i·pport i,; not available. 'rlrn specimen con
sists of the following materin l from n hen: - The ovary is the seat 
of multiple perlmw ulnterl :ind som etimes confluen t no(htlPs, Y:Hying 

(' ) "Willi s (1984) emphasi ses t hat in man t h e pass ing of malignnnt neo
plnstic cell s t hrough t he pulmonar:-- cap illaries without sett ing up lnng 
metastases is to be accepted with ca ution. Bnt tht> lungs of the bird nrc not 
necessaril>· comparabl e 1i· ith those of mammals i n t his respect. 
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in si:11e and shape: t he :lmalle,;t are irregularly spherical and abou t 
1 m m. in diamet er, \Yh ile the largest tend to Le oval and mea,;ure 
up to 2 cni. in diameter. They are in tirna lely intermingled " ·i th the 
oYa and t h e "·h ole mass measures G x 3 · 5 x 2 cm. The cu t surface, 
discoloured thrnugh presenati.ou, 'ms (probably) white in colour and 
it sho1rn occa,;ional clark haemorrhagic areas near the c>urface . 1'he 
con,; isten ce i~ fai rly firm. A detach eel mass rneasurin g 3 cnt. in 
diameter an d haYing a part ial serosal 1~overi11g has apparently been 
cu t away from t h e ovary . Fra gment :> •Ot kidney and skeletal muscle 
sh ow t umour foc i of similar appearance to those in the onuy. The 
spleen "as rep ortecl to h ave been enlarged ancl no liYer is availaLle 
for macroscopic description (a lthough there are sections of this 
organ) . 

Mi croscopically, th e different ovarian tumour nodules Yary con
siderably in appearan ce clue to variation in the differentiation of their 
compon ent cells . The n eoplastic tissue intimately i1wadt>s the oYarian 
Lissue, smTou u cling and in parts replacing the (}ratl fian follicles. The 
st rorna proper is compose d of thin-walled blood-Yessels aucl is sptlrse. 
11 h e paren chym a shlms t h e follo11·ing structure in different lobules: 
(a) spin clle-shapecl cells, rn the1· loosely arranged and presenting the 
mor phology of fibrobl asts. 'rhey are associated \\·ith the production 
of coll agen fibri ls in modera t e amount and tl1 ese form an irregular 
felhrnrk~ p ermeatin g between the indi.Yic1ual ct>lls. In many lobules 
these fibroblast,;, apart f rom their inegular anange111 e11 t, sho\I· n o 
cytological inclicatio11 s of malig nancy-the nuclei ma y he Yery uni
form and ch anges in the chromatin ancl in the nudeolar size may b e 
absent. In su ch parts of t h e tumour mitoti c fig ures cannot be found. 
(b) A loose arrangement of large cells often m eas uring 50p. or 70p. 
in lon g d iameter and h.avi.ng the most irregular shapes . Some are 
polygonal, othern t r iangu lar, irregularly spindle-sha peel or rectan 
gular as seen i.n section . They often auastomose "·ith their neigh
bours by rnea us of broa d cytoplasmic processes. 1'heir cy toplasm is 
large in amoun t a n(l in the sedion s it ha s a dense appearance, stain
ing a deep reddish .pin k to pink-niauYe ''"ith h aemalnm-eosin; it 
appears finely g ranula r on highest magnification and often contain~ 
somewhat m ore ac i<lophilic areas or globular inclusion s. Often it ii:; 
vacuolated t h roughou t and t h e Ytlcuoles, especially the larger ones, 
are situa ted for preference in the peripheral portion of the cell. 'l'h e 
individual vacuoles va ry greatly in size, from the limit of visibility 
to about 7p.. They m e us1ially round ed or OYOi(l but may be of 
ir regular sh ape. Only one or two large Yacuoles may he present in 
a cell or thern may be a numbe1· of Ya cuoles of Yariahle si:11e arrange([ 
nea r the cell bo )'(ler , or innumerabl e minute vllcuoles m ay confer a 
reticulat ed or foamy appearance on th e entire cytoplasm. The cell 
borders a re n su ally Yer ,1· distinct, h eing partially or 11·holly outlin ed 
by a fin e, fibr il -like, cu t icular cornlen sahon, stain ing more intensel:v 
than the r est of the cytopl asm (collagen fibrils intimately associated 
wit h au<l a pparen tl:v resn lti. ng from a con cl en s a ti mi or trans
form a t i on of t h e border of th e cytopla sm ) . 'rhe nu clei tend to be 
Pccentric a ncl are often placed at the extreme eclge of thP rell with 
little or no c:dopla srn en closing their 011ter nsp ect. The,\· are most 
often s ingl e, eYen in the la rgest cells ; hut nrnn.v cell~ htlYe bYo nuclei . 
ancl multinu clea t ed ('ytoplasmic ma sses (3 or 4 or rnorP nuclei ) are 
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commonly to be seen . The nuclei vary greatly in size and shape: 
lll general they ternl t o be ova l and some ar e spherical ; many depa r 
h n e::i fr om t h is sh ape are seen- marl;:eclly elongatecl (spindle-shaped) , 
bi-lobed or dumb-bell , pyri for m , semilunar, kidney -shaper1, and 
wholly irregular nuclei . 'l1h e sma ller ond nuclei may 
measure only o ·op. across, " ·h ile the larger ones may measure 3511, 
th e avera ge long diameter being about J l ,u. Typi cally t he nuclei are 
dis t-inctly vesiL~n la r, there being a sc;:m ty chromatin re ti cu l urn with in 
a moderately sh arp nuclear membrane. vVithin this palely -staining
nucleus t he greatly enlarged nucleolus is a conspicuou" object. It is 
usually single, less often double, sel rl om trip le . The majority of these 
n ucleoli are sphei·ical , but Yari ations in sh ape are common; oYal , 
cig-nr-sh a peel , pyriform, an ll angnbr nucleol i am en coun terecl. Their 
outlines may he blotchy , as i f t he n ucleolar material were diffusing 
in to the nucleoplasm. They m ay sh O\Y central Yacuolation or rare
faction, as described else\\·her e. T hey may be placed yery ecceu
rrically, against the nuclear membrane, or may lie mor e centra lly. 
In diameter th ey measure as mu ch as 7 0 and n : ~ rntios of 1 : a 
' '"ere r ecorded. I11 the nuclei , hyperchromasia is a fr equ ent change 
ancl this m ay mask the typical vesicular appearnnce, especia lly \Yhen 
the whole nucleoplasm becomes fill ed by eoarse chromatin particles; 
or the particles may accu mula te beneath t he nuclear membrane 
lea,·ing a clear cen tral zone. Occas iona l n u clei are sh l'unken and 
pycnotic . jfitoses are not frequen t; some of t he figun~s rn e abnormal 
(giant ehromosomes, etc .) . Th e index is less t han 1, eYen in the 
most r apidly growing parts. The tumour cells in t hese areas are 
supported by a r ich st r oma of blood-vessels associated with a sma ll 
amount of connectiYe tissue, from n·h ich scanty fibres penetrate be
tween the individual cells. vVith t h e Yan Gieson st ain, in occasional 
cells irreuular <»lobules are seen to be present reactin o· for collaoeu · 
or fine fibrillar"' st r ands of th e same material ~ppear i~timately ~sso~ 
ciated wit h and sometimes defini t ely forming a part of the " ecto
plasm " as described previously . (c) I n tli e ovarian sections a struc
t ure intermediate between (a ) an d (b) is not so ''"ell seen as in the 
muscle m etastases t o be descr ibed belO\Y. JHoreoYer, in some of t h e 
lobules composed predominantly of fibroblast-li ke sp indle cells, amoe
boid element::; of t he same g eneral appearance as t h ose characteristic 
of areas (6) occu r. In some areas a rather reg ular alternation of 
bundles o f spindle cells an d collagen fibres with enclosed groups of 
polyg onal cells r esults in a (pseudo-) ah ·eolar appearance, not to he 
mist aken for car einoma . Or t he fr ee , polygonal elements l ie in h 
ma t ely ming led " ·ith t h e spindle cells ; t hey do not reach so large 
a size as i n the areas (b) , although their n uclei rnay be multiple. 
They u su ally measu re 8 to 90 in <l i a meter. Their cytoplasm takt>s 
a similar deep ,; ta.in , hut instea d of being granular it has an opaqu e, 
hyaline a1Jpearanee and the vacuolation is not a prominen t featur e, 
although occa sional Ya cuoles may be seen. I n general, in these areas 
th e1·e are distinct signs of anapla sia a8 com pared " ·ith t h e areas (a) , 
although not comparable with areas (b) in t h is respect: nuclear 
irregulari t ies occur fairly frequently in t he spindle cells, especially 
those appear ances suggestive of a rn itotic di visions, and elongated , 
lobed , and t wist ed for ms are to be seen . I n occasiona l nuclei there 
appears to be a modera te nucleolar enlarge men t as compared with 
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the non-neoplastic fibroblast. The free polygonal cells clo no! how
eYe1· show the bizarre nuclear changes descr ibed abo,·e, their nuclei 
bei11g small, spherical or slightly oYal aucl haYing Yer.\· mocleraie 
sizell nucleoli. Their cytoplasm may contain clistind globules 
reaci i ng for collagen. In one nodule, consisting chiefly of ;:;pindle 
cell,; with a few polygonal cells arnl in \Yhich there iR more collagen 
formation than else1rhere, occur rounded, circumscribed foci of 
stellate, branching elements, " "i(lely separated in a (semi-fluid) 
matrix through which run fine fibrib-a typically myxornaious trans
formation . 

.Jiitoses are not seen in these areas . 'l'he free surfaces of such 
nodules may sho"· a distinct encapsulation arising ;1,.; the thickened 
CJn1rian alb1i.r;inea. In other cases the tumour is limite(l superficially 
by a more-or-less unaltered s ub,;e1 osn oYer " ·hich the germinal epithe
limn i~ :>till intal'i. 'l'he latter ma:,- sho,1· proliferatiYe c101n1gro\Yths 
i11to the ovarian titroma(9). 

Tn parts there is a rnoclerate granuloc;yte infiltration. 

[n all ihese different part:; of the oYarian tumour, the bloou
rnssels are l:l'O\Yclell \Yith cells of the l:vmphoicl haemoblast type, 
1d1ich oft.en greatly preponderate in numbers 01·er the contained 
erythrocytes. Among these cells mitoses may occa:>ionally be seen 
(lymphoid le11caemia) . 

In the kidney, laige <treas of the parenchyrna m·e replaced by <1 
desl nicl i Ye tumour gro"'th re~em bling Iuost the area,; ( c) a boYe, and 
in \Yhich spindle cells preclomiuate. :Jiitotic figure;; are not seen. 
The hloocl -Yessels in these sections are again cro"l"rclecl "·ith haerno
blasts. 

Section,; of t lrn voluntary mu,;de ,;ubrni!.tel1 sl1011· tumour foci 
com po~ed nm i nl~- of spindle cells lun·ing fairly cli::;t i ncll,\· enlarge cl 
nucleoli and hyperchroma! ic m1clei, a11 cl "·i th occa,;ional free cells 
a pproa vh i 11 g ! he type cles('ri lied under primary foci (/J). These 
nodule,; are dearly transitional bet"·een areas (a) anll \6 ), and the 
free-lying tumour cells show less m:nkecl <listmtions of tl1e same 
na! urn as ! ho,;e Jll'eYiously clescribecl. In some C'a:;e,; the gro\1·ths are 
limitrd ln· ihe fa,;cia :rnsoriatecl \Yith !he muscle, in others (listind 
inrn,;ion ~f t lte mu,;cle fibres is in progre;;s. 

The liYer, in the sections available, disclo,;es :1 replacerneni of 
large parts of ib parenchyrna by e::draYascular p1olifen:dions of cells 
of the l~ 'mpl1oicl haernoblast type. 'fhese !'ells also innttle the sinu
soids allfl all the hloml -ve:=;sels :ne packell "-ith similar elements rnixerl 
with the circnlai ing blood. 

In the spleen a diffuse replacement of the norm;1l pulp b.v 
lym phoicl haemo blasts is seen. 

Re111a1·1.-s.-IIere again \Ye h:we to deal "-ith a tumour which is 
primary in the oYa ry. Tl1e (recorrled) metastases are hloocl-horn e and 
occur in the kidney and skeleta l musculature. In structure the 
tumour again consists of cells of the fihro blast t>·pe, sho11·i ng cell 

(' ) Apparent!~' a re,·ersion to the embryonic potentiality of forming sex
corcls (cf. F ell. 1923-24 and Popoff, 1931.) . 
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gr<u lation,; into frn·i 11 l1iclt mP al 1110,; i purely cornpoc;cLl of tli e Lu·ge 
biz:1ne celb 1Yith 11·hi('h the lll·eyion -; 1.;a -;e -; l1aYe made us famili<1r. 
As iu the preYiou~ case, in some foci the a l iP111<1lio11 of bundles of 
eel Li specia li:;ecl moi·e in the tliredio n of co I lag en fibril-prod uci iou 
11·ith groups of pol.1·gon:1l eleuw11b lead -; to an a l Yeolar <lJJpear ;rnce of 
some pa rts of the ti<sue 1Yhich may be confused " ·i th a t;arcinomatous 
ty pe of g101dh. In this tumour, as in (\1 se L, a clo-;e siucl y of the 
appcanrnce-; SPPll ,,·ith the c01>ned i Ye-tiss ue -;i ai n-; i-; ill ,; truchne in 
<lernonsi rnh 11g 1 lie fact that collagen rna~- be form ed inhacelluLnly, 
in tlii,; case occ1uri11g as aclual hyaline globules \\·i i hi11 t11c cy topla -; m 
as \1ell as in ihe form of filuilla1 con<l e11-;;1t io1i-; of ihe edge of i h e 
cell bod.1·. The L·PlL lwYe brgely 1eb1inerl ihi .-< poi011ii:tliiy of 1nnlrix 
111·01luciion in :ll11l iiion io 1h e s peci;iliz:1 h o11 ;1.-; i !H• fo :1111~·, lipoplwg ic 
e lern eul-; i·p1ni11i-;!'P11f of th e m:1nophage . :-lo d<•are r d e n1on.-; l n lii o11 
cou11l h<· fo111ul of ili e 11n1 1...;itio 11 t o th e :fi l11e -fo 1rni11g fibrobln .-dic (' ell 
i y pe from th e rnoLi IP pliago('.di1· ty p1', Lcc au ,;e hne i11fe rme din te !}Tad es 
('an be see 11 io a11 Psi e nt not po.-; .-;[hJr. in !b e 11 o rn1:d pndnl>· 11es of ili ese 
!'ellulnr el e 111e 11h. \\'[1;it is esp ecially inte n•s1 i1ig- is tlii 8 "<1ho1tion . , 
of 1 lie l'(Jlbge 11 formin"· prolJcnsity \1· li eu •by , i11 si ead of .-; uppor ( in g 
fibril-; , (11..;e]ps -; ) mns-; es of collagen d eYPlop \1·i1 Ii in 1 li e c.do pla s m. Co
(•xisiPni >1 .iili 1he ,.; ;n1·orn;1tou ,; alfociion is ili e 11·ell-k11ow11 a1i;1n 
d isease lyrnpl1obla .-;ioma (lymphoid l eu co-; is) 11·h id1 i n t hi s ('[l .-;r• is 
:1ccomp;mied by a lymvhoid l eucaemia resLLltiHg from i 11Ya .-1ion of !he 
blo01l-s lre ;1111 by the u eopln-;lic lymphoid cPlh. 

Ih111; 1w s1s. - " 1rixell-1·el1e1l " (fibrnpln sti1· a ncl l1istiocdi c) sar
('Ollla of tlw OY<ny, "·ii.h hloo<l-bor ne rneta»tases lo i.he ki1hwys and 
skelet.al muscle,; . ( 'oes iste1tt lyrn11hbla .-;torna (liYer a11cl s pleen ) \1 ith 
i1na .-;io11 of ihe hloo1l-siTeam (lym pho i(l l eucosi s \1ith leu('aernia) . 

Case 1 (Fo1c1 , 12001 ) . 
::\o macros1·opi !' clP .-;cri pli on urn be gi Yen. The ,;edioJts o I' OYary 

s ho11 a11 inYasiYe gl'owih composerl of filllopbstic spin<lle eell s, <tncl , 
gre<tily pre1lom irn1i ing 01·pr ( hese , fr ee 1·ells \\ hicl1 sh()\Y mar ke el 
lipophagic aci iYit>. 1Iuch free ~-olk lie:; o('atforerl a 111011g these 
hn11om: cell-; a11rl brge huemonlwg·es al'e r·o111mon. The 11 : X rntio 
reaches l: !Jin sorne celh , hut in general ih e 11i:wrre m1cl<'<H ('hanges 
JHE'1· io11-;l.1 11oti('erl are 11•ss pro 11 01111(' e <l, ali l1oug· l1 ili e 11ucl1·i nn~ oft en 
dis1odell an1[ c0111p1esse1l i11 the periph e ry of ili e (' e lL l> y ili e pre.-; s 111· e 
of i li e fat glolrnles in i li e <'.do p las111 . 1Iiiose-; 1·a11 lie fo1111il , \m( <He 
r<1H'. 'J'li e .-;edion-; of lh e i11(es iinP sl10\1· lllP"e 11 1P 1·[1· i111pla11b i io11 s at 
ihe ati<t!'l1e1l hor1l er of ihe hm1·el "hi.cl1 t o ;1 sliQhi e::-;ieni ill\:lll (• ihe 
longitudin:tl iirn '< c111.ni ,-; . J<:xcept t h.ti ihe .' e (·o1.1cl;nies nre eYc 11 11w1·e 
liae111onl1agic 1 hall tlu-) OY;nian i urn om· 1 is-;u e . ihei r si rndm·p is 
i<l e 1ti i(«1 l. 

N c 111 n 1/, s. - 'L']1 i.-; h1111 our \\-;1 ,; enOJIPOU:'ll· 1li:1'..n 111 ,;e ll ;1 -; 1·:11Tino1 11 a. 
'L' he error ;1ri~ e -; horn the misconccptio11 ti'1a t 1·:~1Tinoma i,..; tl1 e only 
1JYa1iau iurnlllll' of fowbgiYingri se1 oi11qJla11 t ati on .-< and from th e rni '< 
iakiHg of tl1 e fil1rnp Lt sti1· Rpincll e cPlls :111cl their fiLrP s for ;1 ",;1rorna" 
"llIJ)IOdi11g j]ip " pare11cl1.1nrn . . of IJob-J1 e(hal cd] , : i JJ 1·e:tli t .\ of 
colHoie n il th e celhdar PlernPnts of the iumonr nre ll Poplastic, the true 
-;tro111a, a,; l>efure, !'Ons i:ding only of hlood-Yessel s . 

Di11g11osis.-" .J[i:xPtl -c·Pllecl" f fibJ"Obh stic an<1 ( pr P 1lorninanll~· ) 
h is1iocyhcl -;aicom:1 of the OYary, \Yith mesenteric irnpb 11 tniions . 
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Caise 8 (Fowl, 8206). 

11his specimen consists of portions of the oes(Jphagus, which at 
one point is the seat of a pronounced enlargement. This is occasionecl 
by a spherical tumour (Fig. 128) measuring 2·5 cm . in diameter, 
1d1ich ulcerates through the mucosa and occupies t he greater part of 
the lumen at this point. It presents an unencapsulated surface, and 
its outer part is a thick necrotic rind which on section is seen to be 
continued from a large necrotic mass occupying the centre of the 
grmYth. 'fhe tumour has a whitish-grey colour (Kaiserling preserva 
tion ) ancl is fairly firm in consistence. Outwardly it penetrates 
through the oesophageal wall, a nd is firmly adheren t to the trar:h ea, 
" -hir:h it partially en circles , causing: a constriction of the lumen. 

l<'rn. 128.-" Mixed -cel led" sarcoma of tho oesophagus of a fowl. (8206; 1/2 x ). 

:Microscopically, i.he oesophageal tumour replaces all the layers 
of the \Yall of this tube, invading ancl destroying the muscularis and 
also the mucosa, through which it ulcerates, presenting internally a 
free surface coYered \Yith necrotic debris ancl haemorrhagic exudate. 
The oesophageal lumen remains as a narrow circumferential slit . 
1'he tracheal sections sho"- t hat although th is organ is surrounded by 
the tumour, no adnal invasion has taken place, t here being h ere a 
"·eak encapsulation against the tracheal ach-entitia. The neoplastic 
tissue consists mainly of sp inclle-shaped elements resembling fibro
blasts, but associated with little colla ge n pror1uction. T hese cells 
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are arranged in ill-defined and often loosely aggregated bundles(\__ 
which run in all directions. The stroma is represented by scanty 
thin-walled bl,ood-vessels with which is associated a small amount of 
collagen. The tumour cells are intimately associated with a rich 
stroma of reticulum fibrils (as disclosed by the two fibrillar stains of 
Mallory), and these react poorly or not at all \Yith acid fuchsin. 
These fibrils form a rich network, of which the larger bundles run 
parallel with the cells, while the individual fibrils run in all direc
tions between the cells and appear intimately associated with their 
cytoplasmic borders. The tumour cells are mostly plump, spindle
shaped elements, whose boundaries are indistinct, but which often 
measure some 25;;. in length. 'Their cytoplasm is rather large in 
amount and shovvs a very finely granular structure with the phospho
tungstic acid h.aemaeosin stain (no fibroglia fibrils being demonstrable, 
although after long preservation in formalin and Kaiserling this 
would hardly be expected). They have vesicular, oval to spindle
shaped nuclei, in which one, two or three large nucleoli are prominent. 
The latter are often oval (e.g. 4·2 x 2·8;;.) and the n : N ratio may 
be l : 6 · 5. Besides the above elements, there occur throughout the 
neoplastic tissue, but especially at its infiltrating edges (where they 
actually preponderate), larger cells usually having a stellate shape 
but often also irregularly rounded and lying quite free from their 
neighbours. These elements present a distinctly bizarre appearance 
oYving to the many distorted shapes \vhich their nuclei are apt to 
assume anJ to the great prominence ·of their nucleoli. These dis
torted nuclei are connected by a series of transitional grades with 
the oval or elongate nuclei of the spindle cells, and all transitions 
between the two cell types occur. The large cells often measure 24;;. 
in diameter (excluding their ill-defined cytoplasmic processes, when 
present). Their nuclei vary much in size: most are irregularly oval 
or rounded, many are kidney-shaped and not a few of bizarre angular 
or multilobate form; or they may be boomerang-shaped, lying very 
eccentrically in the cytoplasm: this eccentric position is associated 
\vith the presence of vacuoles in the cytoplasm, forcing the nucleus 
to the periphery. There are Hsually ,one or two nucleuh, but more 
1nay be seen; they are almost without exception greatly enlarged, 
and a great many of them show distinct changes in shape and stain
ing reaction: oval, pyriform, and Y-shaped nucleoli are commonly 
seen. In many the staining is modified owing to a central rarefied 
area, which sometimes is so large as to occupy most of the bulk of 
the nucleolus (" inclusions "). Such vacuolated nucleoli especially 
are very large ; they may measure 4 · 2;;. in diameter, and the n : N 
ratio reaches 1 : 5 · 4. Two vacuoles may be seen in a single nucleolus 
or a number of minute ones may be present producing a morulate 
appearance most aptly to be compared ·with that of a typical Negri 
body in the nerve cells of the dog. In a number of cells the nucleolar 
material is blotchy, lightly staining, and seems to have fallen apart 
in a number of fragments of indefinite outline. Cells containing two 
or several nuclei may be seen, and the latter are often closely packed 
together, exerting pressure on each other: it is often difficult to 
decide whether a cell has a single multilobed or fissured nucleus OI' 

multiple closely-crowded nuclei. The cytoplasm of the cells much 
resembles that of the more spindle-shaped elements. Its peripheral 
part is intimately associated with a rich network of reticulum fibrils, 

277 



COC\'KECTIVE-TISSrE TU~IOURS. 

but itself shows 110 fibrillar strnctme. In a number of the cells the 
cytoplasm appears more dense and opaquely staining. Occasionally 
a phagocytecl cell (e.g. lymphocyte) may he seen within this cyto
plasm. Mitoses are frequent at the gro\Ying edges and many of the 
figures are abnormal ( triasters, giant chromosomes). Among the 
larger, bizarre cells the mitotic figures and abnormalities are espe
cially frequent. 'fhe mitotic index is 2. The tumour is throughout 
infiltrated by lymphocytes ancl pseucloe,osinophils, and large areas of 
haemorrhage aiul necrosis occ1u. 

Remmlcs.-Accorcling to the mitotic counts thi s oesophageal 
tumour is the most rapidly gro"ing of the " mixed-celled " sarrornas 
we haYe encountered. Here again "·e haYe a mixture of spincUe cells 
(in this case nearly all more or less modified from the fibroblast type 
and but little concerned " -i th collagen production) "·i th stellate and 
amoeboid cells showing cytophagocytic and lipophagocytic functions 
and at the same time associated '"ith production of reticulum fibrils. 
These bizarre cells a pp ear to cons ti tu te the more rapi (Uy growing 
part of the tumour tissue. Tumours of the oesophagus may be con
sidered an unusual (lisease in animals, "·ith the exce11tion of the cat 
(Gray, 1935) and possibly the fowl. 

Diagnosis.-" )Iixed-celle<l " sarcoma (of almost purely histio
cytic type) of the oesophagus. 

Case 9 (Fowl, 5128). 

This specimen, which may be more briefly mentioned, consists 
of portions of the gastro-intestinal tract and liver only. The intestine 
bears very numerous nodules attached to the serosa and varying in 
size from a pin-point to 5 cm., often forming diffuse masses by con
fluence. The gizzard shows, externally, similar growths. 'fhe liver 
appears normal. 

Microscopically there a re n on-encapsulated, neoplastic growths 
which may almost completely surround. the bmrnl. In a section 
passing through the duoilenal loop, the tumour is seeu to unite the 
two limbs thereof and to inYarle the pancreas heh1·een them. Ex
ternally the grmYth appears to be 11aked, internally it grows diffusely 
in ihe subserous tissue of the bowel and may be limited by the longi
tudinal muscularis, or the lat-ter may in parts be invaded and 
rlestroyed. Tlrn inner muscular coat is always intact. 'rhe tumour 
tissue consists in large part of. spindle-shaped cells but there is a 
large a cl mixture of irregular large cells \\it h ill-defined cytoplasmic 
limits, irregular nuclei with one or hrn nucleoli 1Yhich are ofte11 
extremel~- prominent: a cell having a n : K ratio of as much as 
J : 1 · 5 was observed. Collagen fibres are poorly developed, but 
fibrils pervading everywhere heh·een the cells stain for reticulum 
and the gathering of these into bunclles gives a false ahrolar appear
ance. In man~- places there are degeneration, oedematous changes, 
ancl haemorrhage. 'J'he gizzard tnrnours are similar. 

Dia.17nosis.-)1:ultiple transcoelomic implantations in the bowel 
an.cl gizzard serosa of a " mixed-celled " sarcoma from an unrecorded 
pnmary. 
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Case 10 (Fo1cl, 10051). 

'l'he li rnr is aff eeted by m ult.iple, small , m1euuqisulateu foci of 
1vhitish colour , v:nyi ug from · o llllll. to 5 uun. in diameter und irre
gularly ro uncled in shape . Sorn e lrn rn a fairly " ·ell de fin ell margin, 
others sho11· a durker reddish zone at the periphery. 

}licrnscopically, these scattered foci are seen 1.o gm"· clest.ruc
ti vely in the 1i ve r tissue, infil tratiug the parenehyma. at their margi 11, 

\\·here there is often a " r eaction zone " of lymphocytes and plasma 
eell:s. 'l'hi:s neoplastic tissu e consists of cell ,; of Yery inegular size 
and shape, (lispersed in au intercellular strnma 'vhich is partly 
eollageuous lrnt chiefl y retirubr in !lature. The ce ll::; vary hom 
spi1Hlle-sb apecl elem en ts resembling fibroblasts to stellate aud poly
gona l elements of bizarre morp h ology, the latter being in tlit• 
majmi.ty . These cells ar e charaderised by the i1· brge size (up to 
150,u) aud hy deeply staining (deep nia u ve "i th ha em al um-eosiu) 
cytoplasm. The n11clei are most varied in size rrncl shnpe: oval, 
elongate, irregularly rounded, kiclney-shapecl an cl often quite irre
gular arul bizan e, 'vi th lohation arnl irregular angular outlines. 'fhey 
a re of Yesicular type. There are one or two nncleoli visible a1Hl i11 
most of t h e rell s they are clearly Pnlargecl, ancl may ,;]10\1· u central 
rarefaction, tlrn s appearing ring-,;hn1Jer1. The u : S rntio is often 
1 : 9 to l : 12 an<l reaches l : 3: lrnt in the niajorit.Y of the f'ell s it is 
about l : 20. The largest nudeoli rneasme ca. 8;;, actually one 
measurin g 1311 was reconled. 'fh e.\· are sometimes hloteh:Y and of 
irregular cdrnp e- mnch elongaiP<l; sornetimPo' this elongate appearance 
appear,; to be cu n sed by the fm ion of two nucleoli. ThP uudei of 
the large polygonal element~ are ns1rnll;\- most eccenhicnll.r locatecl. 
Bi- or teha-nrn'lP:1te cells nre often sPen. The cytoplasm rna~- shmv 
a number of small v;1c110lP~ or a single lnrge one, staining for fat. 
'l'hese large V<Jf"nolPs c:rnse c·on,;iclern Lle clistort ion of th e nuclei b~· 
pre.~s1ne. 

Dia911osis. - IIaernatogrnou,; hepatic metastase~ of "rnixe rl
cellecl " sarcoma, i n thi,; case almo,;t irnrel~- of h istiocy tic type 
(prim ary not recorded) . 

Discussion of the Pntlwlo.IJ.IJ ond .Yolw· r> of tl1 e so-call ed 
"Jli.1·ed-cellcd" Sarronw 1·11 tlte Rird. 

From fl1P ob~erYatiou 1ha1 ill four out of Piirht case,; from whif'h 
primar» tumour;; "·er e c;ubrni tte cl , the ovary ~Ya s the c:pat of the 
pr im:n:v an rl that in three further cases h <mscoelomic implaidn tions 
to the bowel and mesenterv were sulm1itterl , 1ve mnv rn11ch1cle that 
iri fO\ds the onn~- i s the org'an most c·ommonl.r affecte'cl. 'l'he ovarian 
t mnours u su ally giYe ri se to peritoneal impl an(ntious ancl in all eases 
ha ematogen ou s metastases may occur (livn, spl ePn , ki clne~·, nrnscula
ture, epi ca rclium) . )fost of the tumours were slowly gro1v in g a nd had 
a mi totic index of less t h an l. In their m ost rapiclly gTo\\·ing portions 
an in(le:s: of 3 is except ional and " ·as recorded in one case on ly . Three 
C"ases of th e clisease were complicate<l b~r leucosis (m yeloicl t~· pe hl·ice 
an(l b ·mphoicl type once) . The t11rnours are often very haemorr
hagi c, cau si ng (by their erosiou of b loocl -YessPls) extravasatio ns of 
bloocl into the neoplastic tissu e . 'l'hese ha emorrhages niay lw pro
minen t to the n aked eye an rl in th e cases ·of abdominal sanomatosis 
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often ::;e1·ye as an important di.fferential criterion from 0arcinomato::iis, 
a disease which h as usually a rnry similar clisfribution in ovary (or 
oviduct), meseutery, and bowel sero ::ia . Of furthe1· importance in t he 
naked-eye differentiation from carciuomatosis are the haematogenous 
m etastases 0ommo11 in ;-;.areoma and rare in the reproductive-tract 
carcinomas of t he bird. 

\Ve h aYe assumed for purposes of description th at the so-called 
" mixed-celled " sa1·c0111a of the bird is eomposed of a mixture of 
two n eopl astic celb whose prototypes are the fibroblast and the 
macrophage (histiocyte) r es1ieeti Yely. 'l'his a tti t ule may be justified 
by the follmYing considerntious: - From t h e work of Carrel and 
Ebeling (1922, 1926) and Fischer (1925) \\ e know that the avian 
macrophage can readily transform into the fibrnblast, and the close 
relation of these t\rn t,ypes is fur t her tih o \\·11 by the observation that 
in t he histogenesis of the llous sarcoma the macrophage or histiocyte 
plays an important or exclusive part (H addo,Y, 1933). F urther, on 
genera l theoretical grounds, the fixed hi::itiocyte i~ to be eonsidered as 
a modified fibroblast type, differing from. the fibroblast in its tendency 
to be stellate instead of spindle-sh aped, to produ ce reticulum (or 
pre-collagenou::;) fibr ils rnther than collagen fib1·ils and in playing an 
important role in the production of phagocytic free elemen ts (free 
histiocytes , macrophages, polyhlasts, clasmatocytes) as well as t he 
free cells \Yhich constitute the precursor s of t he el ements of the 
blood. It is not surprising then that in tumours should be fo und a ll 
transitions between these two types, and the cells actu ally seen in t he 
neopla stic t issue may be compared 1Yith three normal elements of 
the body : the collagen-producing fibroblast, the reticulum-produc
ing fixed histiocyte, and the phag·ocytic free histiocyte or macro
phage. In the tumour tissue these types are obsenecl respectiYely as 
spindle-shaped cells producing collagen and tending to he arranged 
in bundles, anastornosing stellate cells closely associated with a 
fibrillar reticuhuu and already h aving plrngocytic properties, and 
amoeboid elements characterised by actiYe ph agoC'ytosis wherever 
material to be phagocyted exists : viz. (a) in the ovary, ,.;·here the 
destruction of the Graafian fo llicles results in t he setting free 0£ 
yolk in the tissue, in the subserous fat deposits, ancl in the li ver, in 
all of \Yhich regions the i11YasiYe growth liberates much lipoicl mate
rial, t he lipophagy reaching propOl't ion s "·here the tumour cells may 
co n1 e (superficially) to resemble fat cells; and (b) wherever infil
trating cells are present iu the tumour tissue, e .g. fo llo\\·ing 11 ecrosis 
(which is comnion ) or as a reaction rnne at th e mai·gin of the 
ad vancing neoplastic elements : here opportunity occurs for t he neo
plastic cells to clispla:v their capacit:v for cytoph agocytosis, and 
granular leucoc-ytes and lymphocytes are commonly to be seen en
closed in cytoplasmic vacuoles and in all stages of (l igestion from 
sti 11 recognisable a rnl i den tifiahle leucocyies to amor]J hou s acido
philic inclusions. This fonct ional ch aracteristic alone allows one 
with accuracy to speak of the neoplastir elements as marrophages, a 
term which denotes t hose cells " ·hich are active in phagocyting large 
particles, whether of organised or unorganised nature. Besides these 
features, there are other s, includin g the l arge size of the cell (up 
to 150µ), the clense cytoplasm , the conYersion into "foam:v " cells 
through lipophagy (cf. the "foam cells " i n chroni c inflammatory 
r eactions), the pleomorphic and often eccentric nuclei, t he tendency 
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Lo for m mult inudeate giant cells (conespouding \1·ith the non-neo
plastic " fo reign body giant cell " <lei ivecl from t h e mat:rophage or 
" epi thehoi d " cell ), nwl t h e oln·iously mobile and amoeboid nature 
(<leduced , of coui-se, from the appearance iu fixe(l iiscrne sections) 
11·hid1 a re inesistibly remin iscent of the free hisiioc;r ie (macrophage 
or cla,.;matocyte). B etlrnen the spimlle-shapecl t:olLtgen-produciug 
cells, the stellate retieulum -forrning or alread.'· phagocyios ing cells, 
a 1ul the amoeboill phagoc.dic celb of these 1 umoms there 
are of co ursf' all transitional grades. An<l horn the ('i1 curnstance 
that the orclf'rly process of t h is clifferentiation \vhid1 charncierises 
nonnal tl,;sue is tlistmbed and t he development of t lie one function 
(e.g. phagoc:dos is) may not he pr ececle<l by the loss of another (e .p:. 
the collagen-producing fondion), \\·e are <tble to ohserrn large phagc)
cyioc;iug and even amoe L>oi cl cells '" h osP cytoplasm sl i ll reia i us the 
f unction of pro<lucing collagen. This obsenation i~ of the greatest 
importance, allo,1·ing on e to study the (levelopment of collagen in a 
more advantageo us man ner tlian i s t he cnse ''hen the 11011-neoplastic 
fibroblast (either in embryon ic, regenerative, or culturetl tissue) is 
studied . In the typical fibrnblast, in other \rnrds, the cytoplasm i~ 
relafr•;ely sm all in amount an d much <lra"·n ou t, so that it is b)- no 
means easy to <lecide \Yheth er the collagen fibri ls ;ire deposited in 
t h e edg e of th e cytoplasm or act ually behreen t h e long , 1rnrro" · cells. 
T his diffi culty h as been r esponsible for a cont roYersy regarding the 
intracellular or int er cellular origin of collagen . I n t he large tumour 
cells, ho\YeYer, not only are circumst ances more favourable to o bserYe 
that actually t h e peripheral port ion of the cyt oplasm may become 
transformed into collagen , but-and t h is is still more convincing
t h e disturbance in the cell m ay apparently result in a disorderliness 
or perha ps a re-arrangem en t of the cytopl asm \vh ereby t h e faculty 
of transformin g into co1lagen no longer remains a prerogatiYe of its 
peri pher.a l part : in consequeu ce on e <·fl n o bsen·e all stages in the 
development of colla gen '"ithin t h e <l eep parts of the cytoplasm. 
B eing now u nable to escap e or sepai-ate from the cell into the inter
cellula r tis~ u e, th e ne,d.v-forrn ed collagen forms rou nded intracellular 
globules in&tea<l of fibr il s. The phenomenon rnigM be rlescribed as 
an abortiYe m at rix fo rm ation-th e deYelopment of t h e collagen being 
hoth rnispla cP<l a nc1 mistim ed \1·i t h reference to cell-Pronomy. 

T h e furtllPr poten tial ities of t h e connectiYe-tissue cell type may 
be shown on occasion h>· a m y:s:oi<l hansformntion of parts of the 
neoplastic tissue; and in one case some of the ha Pmatogenou s 
metastases laid down ch on<lromu cin , an cl then grew as tumours \vhic h 
histologically correspon de cl with chondrogenic sarcoma (alt hough not 
t,\'pical of t hP major ity of rnch t ummus); or they \Yere composed of 
l ess differe ntiate rl " ro1111cl cell,; " h aYing much tbe morpholog~· of 
the l:nnphoc,\·te. 

From the standpoint of practic.al diagnosis, it is to be emphasized 
t hat t h e tenrl encv seen in some of these tumou rs, \Yherehy huncllPs 
of spin dle-cells ~Hernate \\·i th groups of the large macrn]"Jhage-like 
cells, is not to be m istaken for an ah-eola1· grmYth leading to a diag
nosis of carcinoma, as h a ppened in some of these cases in the routine 
examination . Familiari ty with t h e appea r ance of fhe neopl astic 
m acrophag e an cl t h e demonstration of an intercellular reticulum 
between them will easily a llmY t h is mistake to be aYoicled. Further, 
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especially when only meb1stati(' lesions may be submittecl for c1iag
nosis, the bizaire nntnre of the C'Plls in the spleen and the li·rnr 
secondaries may be Yery puz~ling to those not familiar with the 
transformation descl'ibed, "·hi le extreme li pophagy, especially in 
subserosal implant a ti on secon claries, might rasily result in an 
erroneous diaguosis of lipogenic sarcoma: one must, as Borst (1902) 
Im ~ pointed out, distinguish between au essential tenden('y of the 
cell cytopla sm to differentiate fat, anll a phago('~·tosis of pre-existent 
neighboming fat globules, although morphologically the final results 
of these two Yer~· clifferent pror esses ma~· appear Yery similar. 

Regarding the question of nomenclature it is olffiom; that the 
term " mixed-cell sarcoma " is expressiYe of ignornnce reganling 
the nature of ihe cells . If it is acceptecl that ihe atlmixetl cells are 
of t"·o chief types- the fibroblast and the maerophage- with the 
tnrnsitions bet"·een them, then these tumours should fall into line 
nomenclaturally with the i erm fibroblastic sarcoma : they would then, 
in precise nomencL1ture, he ('allecl "fihroblastir and macrophagic" 
sarcomas; or, better, " fibroblastic and histiocytic " sarcomas, the 
la,tter term having the aclvantage of indicating that the histiocytes 
may be either fixed cell1S associated "·it'h pro<lnction of reticulum 
(fixed hi stiocytes or reticulum cells) or free phagocytic elements (free 
histiocytes, macrophages, clasmatocytes, or pohblash; of )faximow). 
One is, in fact, embarrassed by the y.ariet:v of terms 'rhich have been 
used to describe these fixecl and free cells in histology and pat'holog~'; 
hut the term macrophage is at present in fayour anrl is probably the 
best one to a1iply in the present state of our lrnowlerlge. " Histio
r:ytic " is a " ·ord very suitable t.o denote the one entity of these 
tumours, since other sarcomas are .alw termed according to the 
fundional capacity of their cells (fibroplastic, osteogenic, etc.). On 
account of the length of the term " fihroplastic aucl histiocytic " 
it may, on the other hand he com·enien t to use merely the term 
histiocytic sarcoma, it being understood that fibroblasts may also 
be expected to be present, or to retain the term " mixed-celled " as 
a convenient short clesignation: provided that its meaning be clearly 
urnlerstoocl , there can be little objection to it . The main point t'hat I 
haYe tried to make is that the pleomorphic nature of the cells of these 
tumours is not to be interpreted as ::i mere anaplasia on the part of 
fibroblac-;tic cells. On the contrary the transformation parallels the 
differentiation-potentiality of their non-neoplastic prototypes and is 
in fact the reflection, in neoplasia, of a " purposeful " or economic 
process in the organism. Auaplastic ch::inges (11uclear anrl nucleolar 
distortions, etc.) it is true :ue morr in evidence in the neoplastic 
mac.;rophages than in the neopla stic fibroblasts , hut such c1ianges are 
to be clistingui shed so far as possible from the di::;tortions of shape 
resulting from excessive phagocytosis and from the pleomorphism 
"~hich is characteristic of the non-neoplastic macrophage as \Yell; 
that the true anaplasti(' changes m entioned are more evident in the 
macrophages than in the fibrobbsts i s apparently refernhle to the 
fact that the forme1· cell type tends to co11stitute t11,e more activeb· 
growing (" malignant ") parts of the t111nour, as is seen by its 
frequent predominance at the growing edges of the tumours and in 
the meta stases. 
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4 . Jllyxogenic Sarcoma (:Myxosa1·coma) . 

'l'h e collectio n contains two examples of this t umour, oue affect
ing t he par anasal sinuses of a hoYine (11G48) (see Fig. 129) and one 
situated in the ovary of a fowl, anc1 produ cing implautatious on the 
serosae . It may be remarkerl fh at not a li ttle clifficult~r wa s 
experieneed in separati ng myxoma and myxogenic sarcoma, 
especially in t he hinl. '1\ unours described as myxomata am usually 
r elatively acellular; yet in our collection all gradations of cellularity 
exist, and wha t is sur pri sing is that these degrees of cellularity are 

FIG. 129 .- Structu re of myxoplastic sarcoma of the paranasal sinuses of an ox. (11648; 
240 x ). 

not n ecessar ily reflect e<l by th e mitotic counts; e.g. mitoses may be 
present in a relatiYely act> lluhtr m)·xoma, ;rnd in rleusel.1· cellular 
tumours mitoses may be impossible to fin<l. 'l'ht> cl eµ- r ee of cellularit~
of course depends on the <juan tity of t he muci uous matrix, but this 
ap par ently is not an infallible criterion of the rnte of gnrn·th . A 
not dissimilar problem has been menti onecl under the heacli.ng of 
li pogenic sa rcoma, ' '"here it 'ms seeu that cellularit>- uncl i11c:om1llete 
fatty different iation cl o not necessaril.'· denote a malignant t umour 
(lipogeni c sarcoma). Th e problem of cliscr i mina t i ng- m.'·xoma aucl 
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m yxogenic sarcoma is made n one the easier by the fact that (in the 
bird) the rn yxoma m ay lac k a specialised capsule and that neither 
t umour is likely t o give r ise to true (haematogenous) metastases. 
One has to rely , in the ]ast resort, on the demonstration of actual 
infiltrative growth in t he case of myxogenic sarcoma , rather than 
on the histology ancl cytology . Typical cases are, of course, easily 
distinguished . 

. ]. Chondrogenic S1uco ma (Chondrosarcoma). 

rrhis tumour is not re1iresented in the Ornlerstepoort collection. 
It \\·ill b e rememberecl however that in one case in the fowl (15100) 
suh~picanlial metastases of mixed-celled sarcoma grew as choncho
gen1c sarcoma. 

6 . Osteogenic S arcoma (Osteosarcoma) . 

This disease " ·as en conn terecl only in the clorn es tic earn ivores, 
affecting the humeru s of a dog (12754)- see Fig. 1:30-ancl the bock 
of a cat (14067) . 

I<'rn . 130.-0steogenic sarcoma of the humerus of a dog. (12754 ; 1/3 X ). 
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CHAPTER Ylll. 

Tumours of Endothelium : Angiogenous Neoplasms-Angioma 
and Endothelioma. 

N 01rnNCLATullE. 

THERE is 1i erhaps n o g roup ·of tumou rs in \\·h ich t h e terminology 
has been more loosely applied an d wh ose scope has been so variously 
interpreted as those characterised by the presence of endothelia l 
cells. It is unnecessar y to trace here the variations which the con
cep tion of the t erm en~lothelioma has undergone from time to time 
and in the hands of different authors. The a ch·isaLilii y of excluding, 
as is clone in t h is work, t he mesotheliomas from this g roup of tumours 
has been disc ussed in Chapter V I. Hegarcling the bm1ig11 tm1101u:-1 

of endothelium in animals, the older literature contains many 
reports of t he condition , so very frequent in bovines, Yd1ich "·e no'' 
regard as a multiple t elang iectasia of the liYer, not a lnte neoplasm. 
11h ese lesions "·ill also n ot be discussed here. Similarly, enlarge
men ts of pre-exi sting ly mph-vessels may be confused for true tumours 
and in fmds we have encoun ter ed fairly often cases of m ultiple 
cystic ly mphangiectasia of the serosae which are like11·ise to he (1is
tinguished from true neoplasm s. 

:?\Iany t er m s at pr esent in u se to describe the m embers of this 
group of tumourn are most u nsatisfactory, either on account of their 
construction or becau se they are used without precise definition. Tl1e 
nam e " angioenclot helioma " (like " fibrosarcorna ", " aclenocarci
noma ", etc. , etc .), i s suggestiYe of a mixed n eoplasm arn1 is further 
undesirable becau se there i s no general agreement as to \Yhether by 
t h e prefix " angio-" is denoted that the tumour in question is of 
angiogenous origin or merely whether it grows angiorilastically. One 
searches many individual \\-orks in vain for a clear sta t ement by the 
au thors regarding their meaning in this connection aml although 
Borst definitely stat es th at by t he prefix " angio-" is denoted a Yas
cular origin, it is almost universal in the English literature to :find 
that t he term is u sed in a purely histological or clescri pti Ye sen se. 
In practice su ch distin ction often has little im porta nee, for the reason 
th a t most angiogenous tumours r efl ect their origin in their capacity 
for angioplasia and it is doubtless this cir cumstance wh ich leads to 
lack of clarity in the u se of th e term " angioendot helioma ". Yet 
»olid or chiefly solid endotheliomas occur " ·hich are apparently of 
angiogenous origin and to separate such fr om t he " angioendothe
liorna s " which differ only in the degree of differentiation is higl1ly 
misleading. 
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ESDOTJJ E LL\L TC\IOrRS. 

A n a p pnwch t o :111 irlen l drh-;ification of i be grnllp of tn rn our;=; 
c-lwracl er i se1l by t h P ine .-;e ncP uf Pn<lotlwlia l cc IL as <1n es~entin l part 
of t h e neopb sti t: t i~,;ue see111 .-; to 111e to be t11P foll<rn-ing: -

A. Angiog<'llOlb n eopb .-;ms: -

(1) Angiont:t(' ) (lwnign ) . 

(2) (AJ1gioge 11ous) Pnrlot iiPlio111n: 
(a ) An g iopb st 1c- (" ) . 

(/J) Sol i1l . 
(e) .\Ii::\1•.l, i.1'. par/1111 a11[Jio;il11stic11111 e) rt 11rnt i m 

sul id11m. 

D. °);on-a11giogPu ou s 11Copl::i s 1J1 s: -

(1) Du ra l eml uthe l ioma (") . 
(2) Co P lomic " en1lothe l i oni.1 · · ( hPtie1 1 L1sse<l sepa rn tely 

a s rnesot h eliorn :1 ) . 

Angi oma. 

0111.\- t"·o t:ases of li a e mang·iorn:ita \1·e1e enconnte1·ed. Felcl11wn ' .-; 
(Hl:J:2 ) 1e,-ie" of the PndotheliobListom:h irnliL:ites sufticientl.'· th P 
relatiYc· freq u ency i n thP clog of nng·i01rn1,.; on iii<' s11rf:1ce of the b ocl.v . 
Hoth 0111 ca sp,; affedefl t h e ski 11 of rlogs. ih e lPsions lieing situalP<l in 
the ti l ii :1l ( ( ':111i11 e , Li 102 ) a n<l l1ip (C111i11P. 120G2) i·Pgion s n •,,;per
i i,·Ply . The l it e r:ii u rP conb1i1 1s rnJ IPJHll ·is of '1:1Prn:111gio111:1 i11 other 
dome.-;ti 1-;1tP1l spe«il's, <lttd lllY O\Yll ('XJ JP liP!lCP iiPMS !hi.- 0111. ()thpr 
le,ions preYion sl)· diag n osecl ;1 ' lrne111:rngi o mab :11e rnd i111· !11tl P1! h ere. 
'l'hey com pri,;e 111a11 y c: :1ses oi capill:ir)- idangiedns i;1 of il1e li.,-er of 
hoYine .-; , " h id1 are no 1011ge1 c:o 11 ,;i(l e rcd a:.; 1teopl:ism,;; a c:1sP of 
Yenou' YaTico,;it)· :11111 t !Jro111l 1osis :1ff ect.i 11g· tlH' 0Yi d11u1l ligamen t of 
a fO\d (1192) w h i ch hrul hee n 1ling11osed :h a («IYe111011s l1 al' lllflng·ionw 
lrnt \1·h ir- h T clicl 11ot c-011-:idP1 to 1ep1·e:.;ent :i ueopla~rn; aucl cases 
\d 1icl1 un re -Px:i111in ntio 11 11·e rc• con s iclered io he• augiopbsiic en<lothe
l iomnta, wl1ich ''i l l b e 1l esciihec1 mHler ihat l1 P:1!hnµ·. 

2. J,y::-rrr-r.1.>Gro~r . 1. 

Four s:i i isfadory ex;1mpl 1'.-; of i h i .-; uncorn 111 011 lesion hnYP heeu 
euc-onnle1ed. [ Dr. A. D. 'l'homn s of this InRiitute h;1 s . in nn llllpuh
l i:il te<l 11·01 k , r e conlecl mnltipl1' t 11rnom .-; ( :-' ) of thP skin of l im-ine-; , 
a pJ1P;H i11g i11 a hPnl 0 11 au ;1J1 p m·P n tl)· li e 1·pdil:11 ~ · l1:i .-;is («011g·1'11ifa\ 
l.1· 111 p h ;rngi o 111 :t1a ?) ThP lesio 11 s 11-e1e cl1;n:1«1eric;!-'d i;_,. «O]lill11,; " '' ee p
lllg " of :1 lymp h -l ike f111icl , llll t t l1 e mnip1 ·i:il oht:1i111·1l (under conrli
tions ol !l iffo· 11 lty) ;1t bio psy for his lnlogi c:il si 111 l >- \1:1s inn1l<'f]l18(<' :rnd 
tliP di 11ica l 1li:1g111i,;is coul d not ill' rn11firme1l " ·iil1 :1nY 1·("rtni 11 IY . J 

( 1) To t lt is lcrtn t l1 e qu:ilihcatio n " l1:1 ('1l1 " - or "IY 1llpli " - 111:1.Y 11c- pr1•f-ixe cl 
to inclica t o t l1a t blood- or J.,·m pl1 -H•,;se ls 1·espC'cti,· e J.,- :He n• f<'rrccl t o: f11rtl w r 
i t is 11'!1:1! to indica t ,, h.Y one of t he (111alifying tf'rin s ' · ->i111p/1·.1· ··. ' · Cll'l: C1·-

110s11111 " , or "cys tir11 ni" " ·ltctlwr the l111ni 11:1 \1-hi ch :ire formed are of capil
lary. Ye n 11 lar , or st ill laq;('r (clil;1 t e cl ) (li111e11 ,. ions r ps pectin·h-. 

(2) flere flg:1in "l1aem "-or " lymph ·· - is prefi:-;ed . 
(-') T he ex isten ce of tl1is llE'opl:i s m ns a n on-:rngiogcnous tumollr is doubtful. 
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Such tumours are well kno,Yn t-o be very rare. Feldman encountered 
none in hi;:; material, and he does not eomment on the morphological 
features of these grmYths in domestie animals. Some cases <He 
l'ecordecl in the liternture in horses , b.\· Bernaclini (190G and 1900) , 
by Nocanl, eit. Folger (1917), al](l hy Markus (1900); in 1.he 
dog one case wus llescrilie<l hy Hieronymi and one L.r }Iedwe<lew 
(1910) . All \\·ere subcutaneous in position except the case of }Iarku ~ , 
in " ·hi ch the pleura aml ]Jericanlium of .a hor<e \\·ere affected. 

In Yiew of the rarity of these tumours it is interesting lhal nt 
least torn· cases lrnYe ocenned in South Africa. In neither the rnnle 
nor the ox, in 11 hich speeies (in addition to t he horse) these lesions 
are here reported, rnuld reports of lymph::rngiom::i he trncerl in tlie 
literature. 

Case 1 [Eq11i11e (1lh1Ze), 15537]. 

'l1h1 s svecimen oow;i;:;h; of a globul::ir tumour, measuring ca. JU 
inchel:l in diameter, remoYed from the flank of a twelve-year-old 
mulP. It was reporte<l to h::iYe been graduall.\' enlai·ging onr a 
period of 7 years. It consists of a numlier of l::irger and smaller 
cystic cavities filled 'vith whitish fl u id. 

}[ic1·oscopically, thicker and thinner br:rnching septa of colla
genous tissue carrying hlood-Yessel,, are arnrnged to enclose larger 
( 3 to 4 mm.) and smaller ( 15011) c:-n-i ties filled "·it h ly mph and lined 
by endoth elial cells sho" ·ing no morph o logi ral clepurtures from 1 he 
normal cytology of ,;uch elements. Occ:-isional erytluocvtes occur in 
the contained l:rn1pb. 'l'he 1Yhole mass is \Yell cirr:nm;;;r:ribed ::in<l 
thinly enr:-ipsul:-ited. 

1ha.r;11 us is .- Lymph::ingiom::i ca vernosmu . 

Ccbse 2 (Bur111<', 12040). 

In this case the cite "·as not stated. The microscopic finc1ings 
1Yere identical with the aboYe. 

Diagnosis .- L y mph:-i ngiorna ca YernosmH. 

Case 3 (Eq11iw' , 8045). 

'l'he specimen consists of a flattened, oval growth smoothly 
covered b)' se1·osa and brnacll_v attaehecl to the eostal pleura of .a 
horse in which no other neoplasm \YaS founcl at autopsy; the ]Jrimary 
nature of the l esion iR therefore \Yell attesterl. It measures :2 · 6 rm. 
in diameter aml is raise<l ·0 cm. above the smTomicling pleural 
surface . 

}1:icrnscopicall)" (Figs . 131 anll 132), a \\ell -<leYeloperl rol
lagenous stroma demarcates irregularly rounde<l 01· volyg'onal lobul es 
or streak-like tr::ids 'vhich lie irregularly dispersell in the co nnective 
tissue of the thickenell Hubserosa of the pleura. 'l'he parench_vma is 
composecl of fl::ittened cells which ::ire closely aswci.ated with reti
culum fibrils and also "·ith ;:i Yery Yari:-ible amount of collagenous 
tissue. In most of the lobul eH these cells are cle::irl_v arranged as a 
lining to lumina \1·hich are fillerl with lymph , hut the degree of 
lumen formation varies greatly in different lobules and even in 
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Frn. 131.-Lymphangioma of the costal pleura of the horse: Capillary and, predominantly, 
cavernous types of growth. (8045; 110 X ). 

Frc:. 132.-Another part of the lymphangioma shown in fig. 131 : Lurnina less well developed, 
giving a partly so lid and partly capillary type of growth. (8045; 110 X ). 
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1l i rte l' l' ll1 p:nb of 0 11 P an<l th P ..;amt' loliul P. Thu :; all t r a11 ..; itio1 l.'i c:rn 
he trace1l 1wl 11·ee 11 (a l :;ol i1l .'i jl l"ll\l( i 11g ..;(ranil'i of l'el l ,.; 11 'hil'h appe:1 1· 
uft l' n to li e hu1 To11·i ll µ; t he il' 11 a y i11lo t he adja (' l' ll l st rnrn a (~' iµ;. J:32), 
( b) t lw fo rrn at ioll of m:1u .1· dosel.1 · se t l urn in :t of cap i lla l' .1· di m ei1 ,.; ioH :S 
(e.,!..(·. 7 1o 101-' J (F ig . l T2), a 11 <l ( c ) :n ea.-; 11 lt er P rn uc h l:n).(<'l l u 111 i.11a 
prP.lom i 11atP ( Fiµ; . · I :r 1) aud 11 hi1·h are :H..;o (' iat etl ,,. jj l1 a µ;n·al er 
a111ou 11 t of 1· ollagP n fo l'ma t io11 :111.l a lt• ,;..; tT 1l egTee o f iiro_mi i1e nn• of 
i h e e 11 <lollwl i:ll-l ik e linin g elem ent .'. T IH1 1·elL, 11 'li ich m :1y rn eas u n' 
sorn e 201< i 11 d ia rn et<1 1-, h :1 1·e oYal. :1rn l1l.1('hrnrn :1 t i(' 1rnd ei 11·hi ch al'P 
l<u-ge r a n <l l r ss rE->g·ub r in onil in P i 11 i he par1s wh ere l u me11-fo r.nrnlio 11 
[:; lllOl'e 1·u1\irnc>11t ;1r.1· : in .-;ud1 p;Hh ;1 1.-11 t hP 11ud1•oli r ea t; \i Lt l'gPr 
11irn c> 11 . ..; ions (e .g . 11 : X = I :](;) thn11 i 11 ih P IP' -' nc tiw pmti ons of 
t \w t i_, _..;lJ ('. wJ1<' 1'P t hP n udc•o li :1 1'P .-0 11 1p:1rntin1 l.1· iuc-011 s pin10 11 ..; (<' .µ; . 
11 : X L : 2:-i) :111 \i ouµ; h b l'g1·1 t"h:111 t ho..; <' of 11 01·m;1l P1ul ol hel i:1l 
ce ll. .-; :t n tl dist i n <- tl ~ · n1·i<lo p]1ili<-. '1'1 111 11 eopl:i ..; ti(' 1 iss 11 e is <·on 1 1·pd 
..; u peJ"ficin ll y 11.1· n t h i<- ke11P<l ..;1 il 1..;1·1·0..;:1 11· \i i(' h t·o 11!:1in .'i m:1n.1· sorn (' -
11· h:ti 1li l: t! P1! 1.1 i1 1ph -n:._..;s eL-; no t ;1pp:11 ·C' 11tl.1· o f 11eo pl: i.-;tie 11 :1t u1 ·e , hu t 
oft<1 11 1liffi c ult 1-o il is ii.n g11is h fro1u th<' 111 01·<· ou tl_1i 11 g· vasc1d:ll' u11ih 
of t h1• 11eo pl: t.- ti1· i . ..; 1;1 11 .J ., : t hP :1p p:ll':t111 ·e.'i n1·" 1·rn1 ..;i slrnt 11·i t h tlH· 
<le 1·iYa tio n o f t he t u 111 011 r fr om 1 hP ly m ph ::d ic: s of t h11 i1le \ll'a :t11d no 
1·oi1 ti 11 u it1· 1·:1 11 li" t l'a1·1 1 1l to t l11· u11 h rn kP n :m il non -mobili se d 111 ec;o
t h elin m . · 

Ne 11u11'!.·s .- 'J' hi .-; UPop la srn . 11·l1ile d ea rl .1· of :ingiogenon.-; na tu r e , 
m ig-h t occa:;io 11 <li. ffi<.; u lt.'· iu de<.;i<l in g- 11·lwth er the t er m ang1oma 
sh oul d 1w a11p liecl to i1 01· \1hr th r l' it ..; h011M rni he r 1w l'<') .. nn1l Pd :1 ..; 
i b <' b mp lta 11 g iog Pnous c- 01111te rprirt of th e ha1•m:11igi op la sti(' :i!ld p a rtl.Y 
soli d \1:i cm a ng iog-enons ernlot heli orn as to lw cl isc11 sse 1l (d. es pe(' i:1ll.1· 
1.hP pon ·i ne cnse- Ca . ..;e ll . The drµ; reP of «Plh1lm· anapl a.-; ia ( irn·hid 
j nµ; tli e sonw 11·liat e11 l arge1l n ncleol i l i 11 pnrb mi g ht i n <l Ped be he l<l to 
11·arr.a 11 t a d ia µ; uosis of en clo t'hel. io rn n; lrn t in the ab c;e11 ce of m itos is 
an1l of a d e:nl.y i 11Y:isiY P g rn 11·th- te 11tl e 11 t; .1· t hP tu rn 1m1· i..; 11et tel' le n ur1l 
<Ill angio ma. A l1 houg h area..; of " ..;o] id " grnwi h a r e pnnni nc 11 t, it i ~ 
a ppn1·e n t t hat t h PSP p :i ri ..; l·q;n 1 .-;t> 111 lrn <ldi n µ; lH'opl:t s t ic ca pilh r i<1 s 
\\· \i ic h arn ik si, ine<l soo n to acqui l'e lu min:1 a n1l t hat t he 11 su:1l (;J ·ii cri on 
usPd in d is t inµ; ui ..;'hi 11,l.'.· Pnrlnt lw liom :1 f rn 111 :lll g·io111:1. Yiz. Jll"Ptl o111 i. 11 anc-e 
of cell u l:1 r pro li l°<' ra t io 11 oYe r n 11 g iopl:t s i:1 <-:111 11 01 lw s:1id to op1•J':tl P 
in t lii :< 1·: 1,.;P. T he pri11r·i ple:i ol' th is diffPJ"l' llh:1l di:q.~· 11 o s i ;-; fl l'r tl eu l t 
11· ith at gr <«ll P1· 1Png1 lt in th r d i.'il·u ..;.-;io 11 o f t hP e' 1Hlotlw li011rn ..; . 
L Y111ph:111µ; iorn :1 o f .'Pl'Oll -i :nP ml iJ":t1 1e..; is 1o lw ('O thi1le l' l'd ;t...; n r;11 ·r 
neo pla s111 of ilo 11 1 <· ~ ti(' :rn i111ab; :1 ('a' ' ' h:1'i : tln ·~11h h«e 11 l'l' Jl OrlE-' 11 h.v 
::\f:1rk us ( I UOc~ ) , ( ]i p s11li jPd :1Lo 'l1:1 Yi 11 g IH't'll :1 hu1se . (Ji 1<' s l10ul 1l 
\t ('['e 1·(·'<-:1ll. ! hP 1l i.-; n1 ,.;,.;i 1111 " n t l1 p d:1."'ifi (':1 1io 11 of h 11 uo u1-...; of t li l' s<'ro11..; 
m <·111hl' <l11e:; in C lrnpt e1 \"] , 11·li l: rc 1\·:1 .'i l"Jll d P1l out t h11 11eCl'ss it.1· of 
:"P;oicl inµ; tl111 1 1 ~!' of t l)(' t e l'm · · r n tlu t hPl iouia · · \\

0

hP1·l·by to clPsig 11 <l t P 

11 eovl:i :; 11 1:; of 111 1• . ..;o t hel iog-Pno ns Ol'igi 11. H.1· .. allillg su ch turno11r ..; 
m1·., ot he li orna..; onp i..; al ile d e:nl .1 · 1o d i..;t i 11g·u i..; li t hem from n eopla sm..; 
;rn d 1 :t !' 1 hr 0 11 p 11·p a l'e 11011· 1l t·:1l i 11g 11·i t It. ,,-" Ji i1·h a lt hough ah;o 1irimar.1· 
i11 ih1-' _..; p1·0.-':IP l1:tY l' llPYPd h PlP..; ..; :Ill e11iirPly tli ,.; ti nct hi s toge nesi:;, 
Yiz. from Y:1:;1·ubr e 1ulu1 h el i u m. :111<1 tu \Yli icl1 t he 1enu an g ioma or 
e11dot'hel iorn :1 11 un · 1 hrrefore he fi t t ii1gly appli ed. 

/Jiuu no."is .- li.\" m p lia11 µ;i rn1w (J1o t ! 1111 s/111 11 /c .i: ct Jlflt i /111 cn rct 
no .1· 11111) of l h l' plc-u1-;i. 

JO 2S9 



E:'\DOTI-IELL~L TU..\lOL" l ~S. 

Case 4 (B oi:i11e , :l5S9 ). 

The ~pecimen (see Fig. ] :J:l ) con .. ;ists of very 11umerou s tumours 
sih w tecl on t h e thora!'ic sudace of the cliaplnagm. The.\· Yary from 
s ingle , p inlie;ul or pi 11 poin t si7'ecl , ;;c ·a r rel.\- vi sihle, solid , gTPyislt. 
fl a ti en ed ll()(l 11 l es , of irregularly "i1c11 lar to e long·a t e-ova 1 outline, to 
la r ger agg1egai ion.s (up to () u11. acrnss) COlll]JOse<l of hotli solid 
nodules a ncl pP<h111 n tla 1 e<l , traHs pa l'en t. t'h in_ ,Yal led C' ysh mea sunn g 
so me 1 ·5 cm. i11 rlianwiPr ; sol icl 11ocl11lP s a11rl t.',\sts <lrP intirnritel.\
i11tPrmin glPcl i n these 1:1rge pb q ues, ancl the.\· are flait ened h.\-
1ness111·p <lll<l their rin· urn fen' llC' PS se parat ecl b,\- rleep d efis . Apri1·t 
fro m tl1e c·yst-formatio11, th ese l esions h e;ir a <lisii11«! n•sc•111hlance to 
t h o:-:e of C'Hse 7 (in b P cl escrihed ) . Tlie s m:1llesi .soliLn\· noclulPs a re 
r ai sed I t o '.! rnrn . ;1h0Ye the sm·rnu 1Hli11g· s1n·fnc ·e, thP sorne\\·h;1 t 
btge1· OYoi<l ollP S llJl io · ;) C' lll . 'J'h p1· p :ne ;ilsn ;1 f e \\' i::;obtt•<l, l:1rg·p1·, 
solid nodules rn e:i::;11ri ng a s mu!''h ris l-,-J c·m. i. n c\i;1rnei er ancl niiserl 
·T) cm. :1b 0Ye thP surface. All thP lesions are smoothlv coverer] hv 
the serosfl. , . 

Frn . 1 3:l.-~foltipl e simple and cysti c lymphangiorna of the diaphragmatic pleura of the 
ox. (:l589 ; '!. / 5 x ). 

ii[icro .,; cop ically, th e soli cl lesions are composecl of long , thin, 
pa 1:1Uel ::drnncls of r·ell ;; h aYi 11 g ilw lllOl'j>holog.1· uf e 11d o tlic-liab ancl 
iHii lll :tt Plv Tel:i ierl t·o ilw c·onn ed iYc- -tiss ue fi hril s wliich i11ten·e11e 
llf' b\-e t.' 11 i hP :1djaC' e 11 t s tra uds . 'l'hes<-' ,;(J·ancls <H l' often 1\YO C'elb in 
11· i<lth a n cl arc p :irtl~ - soli(l a 11cl i11 o thPr p:nls <-'Xcarnied io e ncl ose 
sma ll h1 rni11a of c;1pilla ry cl i111e 11 s io ns. U r l11111en fortllat io n 1uay lie 
rnon! JH'Ollli ne nt , :111Ll l.n11p l1-<·011bini11g r-cn·di es Yfll',\ i11 g· from 71< to 
40/' in cli:rn1 eier ;1re li11ed \ff rno1 e flaitp 1w <l o r h.\- plumlJer 1·ells o[ 
t h e sa1ne typP. 'l'here are all h:111sit io11s 1\u011 g l1 i10dul Ps composecl 
largel.\- of cavPrnous eurlot h el ial-linecl spa cp.; to the large c·ysti.t.: 
lesions cl esnil iecl mano'icop ica lly . In t he solid JHllb collage11011s 
t i ssue pre poncl erates nYer t h e ct>ll strarnls wb iclt it sPp:iraks, in tl1e 
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cavernous part,; thin collagenou;; sep ta lined by the fla ttened neopla stic 
e;ells sepnra te the lymph-containing lumina. :::'\ o mitoses " ·ere seen, 
and the nucleoli are mi nute (1 : 26 to 1 : 50). There is 110 continuity 
of the tumour tissue with th e 0Yerl5·ing , intact mesotheliu1n. 

Rema?'l>s .- 'l'he lyrnphangiogenous ongm of these multiple 
lesions is ob,·ious from their histolog5· and cytolog y. Th e onb· 
difficu lty .arising in diagnosis is 1Yhether the neoplasm is more appro
priately to be termecl lymphangioma or lymphangiogenous ernlo
thelioma . In fa your of th e former are t he abst>nce of mitoses ancl 
the lack of nucleolar enlarg-enient. Al1(1 n lthou1l h in these tummus 
there might be t hought to be a prp11oml erance of cell-rnulti plication 
oYer lumen-format ion, no i1wasiYe gTO\Yth is (lemon strable an d th e 
multiplicity is obYiousl5· a primary one. 

D iagnosis. - }[ultiple lymphangioma (zmrtim. simpletv, 7JC1rtim 
crn;n·1wsi1m, et 11arl im cysticmn) of t he dia pluagma tic pleura. 

A ngiogenous E ndothel ioma. 

All enclotheliomata eucounterecl in this country h aYe been of 
a11giogenous ongm. Dural enllotheliomas haYe not b'ee11 encountered 
and are possihl.'· the rm·est of t umours of t h e domesti caterl animals, 
only 011 e case rlesnibe(1 under thnt name heiug reconl e(l in the litera
hue (Stad ler, 1915) . [T1Yo eases of " psannnona " :ne also quoted h;.· 
Joest. In neither of these, hmYeYer, 1yas au ernlolhelia l origin con
siderecl. In man, rn en i ugeal " psa nunona s " ar e consi<l erecl to 
represent h.rnli n-rleg-ell em tecl a nc1 calcified emlot'helioma s (Ewing), 
but t he position 1Yith reganl to meningeal "sarcomas " in boih man 
and animals is Yery ob scure]. It is of course by no means certain 
1Yhich clural endothelionrns may not be angiogenous in origin; i.e. it 
is not certai n t1iat an y of t h ese neoplasms actually arise from th e 
meuingeal endothelia (as urgecl by E ngert, 1900) ; arnl it is possible 
t'hat, mi t he other h an cl , the>· ari se from lymphatic endothelium, 
or eYen , in certnin (·nses, from rest s of e1nbryo11ic Yasoformat iYe cells 
(Albrecht, 1902) . P eritoneal, pericardial , and pleural " endo
thelioma s " arising· from the coelomic lining cells ha Ye in this strnly 
been cla ssed separately as mesoth eliomas. Anr1 it is possible that 
<l ural e]}(l oth eliomaH \1·hich cnn be shmYn to 1laYe ari;;en from tlw 
Ii.Hing cells of tlie lhlra sh oulcl he classecl \Yi th thf'lll ; for nfaximmY 
(1900) is of opinion iha t these elf' mentH represent a rnesothelimn 
homologous with t.he 1 i ning cells of t h e coelom. 

Prom the angioma s, composecl of neoplastic hloocl-Yessels, mu st be 
clisti ngu ish erl (malignant) tumours of endothelial rells ro 11 si(le1·ecl to 
fll"lSf' from th e li ning cells of Yessek \Yhen th ese are highh· angio
pla stic, llllwh the same judgment i:3 to be used in ch~ting-uishing 
th em from the (1Jf'11ig11 ) angioma s n.-; has to he userl to chscrimiuate, 
e.g. fibroma from highly fihroplastic sarcoma (" fibrosarcoma " ) . In 
other words, rn .v plen is that this terminology should fa ll into line 
''"ith that in use for th e connectiYe-tissue or epithelial neoplasms, to 
giYe u s benign tumo111·,;-angioma, fib roma (or e.g. osteoma) an(l 
aclenoma; contra sted 1vith malignant tumours of t'he sam e general 
appearan ce, viz. angioplnst.i c en dot helionrn, :flbrnpl nstic (or e .g. 
osteogenir) sarroma, mid nclenoicl <·arciuoma. One object~ a~ much 
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to t he 11 sP of i he t1•1·m ·' m:diµ ·11;111t a 11.QHJ1l1a .. a:; to .. 111:ilig1w11! 
a1le 11 oma" 01· .. irndig·11 :1 11 t tihn1111a .. Th!' Li:.;( icnn 1:;, fodu
na tely, not u c;e d Gut it is no morp uu s uilah lP or l·onfusin!l· than ihe 
11nJ former. 

L.11 co n.-;icl e r iug· t llP r 1Hlothel i"ma-; in t he !'olle!'i ion it is Yen· 
1liflil· t1 lt, if not impu.-;sihl t'. io cal'l'.1· oui a l'igicl sPpal'alion he! 11·ee;1 
i'hos1' t h at a n' solid arnl tho .-;1• tl1:1l an• nngioplas1ir·. }lost gT011· i11 
bot h fas h io ns: when• one t,qrn of gnnYth dP:tl'l.1· p1·l·tlorninntPs. 1 h<1Ye 
used t h e terrns angiopbst ic OI' so l i1l :h 1"111• UIS!' lll<1.1· lw. Se1·p1·nl 
may h e d:1 ssc•1l as pa li ly angiopb ,.;1 i!' and parth solid. a11.J ln· t l1is 
is 1wt llll':tnt mP1·ph th :1t i101·tio11 s of th P tis.-;ll(' :ll'P mm·1• c·omp:lf't 
11·h i lr i 11 nfh1-•1·,.; l 11111i11 a :ll'P mor<' easil.1· n·1 ·oµ:ni s:il1l1•: fol' i11 tlH' 
,QTO\\·(h ol 1·11dothPli:1l c·p \ \s . 11·hp! hc•1· lll'llj>lnsti(' <•1 · 110 11 - 11 Po ph .-;ti 1·. it 
is 11·c·ll J; 11011·11 t h:d· h 111 11•11-fol'lll:di011 or·1·u 1·c; SP!'(lllll.ll'ii.1· i11 s prnu b 
whi('h a ( tir .-; ( :H r sn li1l: fol' ihis 1·rason. (JIJ P mn.1· <':\JlP('t to fi111l iu th P 
11wrr• rn p i1lly gT011·i11.g· pol'!irn1,.; of ;111 P1](loihl'lio 11 1<1 . 11l'OJ1hsiir: 1·1·lb 
11·\ii l' h , :1lth oug·li gT011·i 11 g i 11 soli1l 1'01'111 :1lion. :11'<'1:1l1•J'dPsii11Pd 10:111.g·io
plasi:L ' l' he t1 ·1'111 "solid .. is. <;tl'id l .1 · .-'pe:ikin.!2. (o 11" <1ppliP1l 0111.1· 
to t h ose ti ssurs wli Pl'e ihr <·0111pnn fol'11 1 .1s c·o11siilrn'd io hP :1 per
ma ne n t gTn1Ylli moil(' , no( n iPlllJH• 1·n1"1 <·ornlilio11 1lPp!'111li11.g· 011 tli 1· 
y ou t h of 1 he 11l' 11·l_1 -fornwd tis .-; ue . 

O ur r- :\Se...; of a 11 g iogP11ons e 11(lol h elio111n~ are eight i11 nu111Jip1· and 
the>- nre foun <l to f:ill into thr tn·o c;:1teµ:orie .-; .. a11.1;ioz!l11sfif'111n ., :mil 
"1111 !"/ i 111 soli1/.11m ('/ pru·lilil 011_1;i111Jl11sti c11lil " . ~o pun-•h- 'oli1l 
hrn1ours \Yet'P Pnco u1 1ten'd . hut i11 fiYt' (';\SP.' 1lw .-;olid Jlfll'h gTr:dl.1· 
pred o1ui 11 :d e(l oYe r i he y p,;-;el -for rni 11g p:1ds of t lll ' 1.isstt<': and in on P 
of i hese it """ no( until n 1nrn11JPI' of sel'iion-; lrn<l been 1·111 1ha l 
p ort ions 11·ere e 11 corn1 te1·e1l slrn11·ing n te n de nl'y t o :1ngiop hi ~i: 1. Both 
of t he innel>· n ngiopb ,( Ll' t ttmotirs \\'Pl'e of thP l1:tPlllclllgioph1'ti (' 
Ynrie i>·· Of. t he .-;ix m ix(-'d 1,l·pes, 11Yo 11·e rP 1·on -;i1lP J'ed pa1ily solid 
:rn (l paril.1· ha <' m :rn µ: iop l:istil' . 0111• \\-;1.-; prpdollli11:rnil.1· l1:11•11w11 .!2·io
pb...; t i(' 11·it h soli1l :ne:1s, :llltl th1· othPr thrPP pnrl l.1· "'licl :1rnl 
p:trtly l y 111 p l1a11 gio plas t i('. T h <' h i~tologi(':ll g 1:1<bi io11 fn n11 :1 
h igh degree of an giopl:1.-;i n in soli1l 1i:;sue " ·hi <·h (l\'!'l Lirge :1l'P<h 
l'omp letel y ln l' ks ~ig1b of ai1µ:io11l:isi:1. lP:'Hb onp to lwlieYP it likd.1· 
lh:1i· :111 g ioge 11ou .-; i u1 110111"' of d onH''ti(' :111 irn:1 l .-; rnig· h t Ii!' e11 .. ount<·1·c>d 
11·h i1·l1 arr i rn rel~- ..-;o l itl i n t~·pe . As P i 11P\' (11J'.2()) h:ts n·111arkPcl. .. no t 
<1 1.l p:nt,.; of PYPl':V h nem :111µ:i o111 a .-; ho" · th e c]p1·elo p11w11I of oln-iousl.1· 
\'<hl' t1 ln 1· c'h flnne l s : ~orn e :1re:1s rn:1.1· lw 1·ornpnsed of c·o1np:1!'! rn:1sse' 
of ('P lls ". A11 cl 1"l'n;;e 1· (1020) ul'g Ps ·' t hni tlw ('l;1s.-;ifi1·ntion of 
'h:1p11 ia 11 g·iomn(,1 ';; \1011 111 1l epP11d 011 t lH' Yflril'i.1· of hi sio logic ·al .;tl'nr
lu1·p , flll(l mor r PS]H' c·in l l .1· on th e <l Pn.-;it .1· of its .-;(rul'i111·p ··; lw h:1 .; 
dP,l'l'iherl ( in rn :m) c· onqi nct (sol icl) Y:niriiPs of p1nloil1l'lto111:1 " ·hil'h 
i rs uH acTol'(li n g· to hirn horn Uw r 1Hlothel i:1 l l'rl ls li11i11g the u11it.; 
of the a ng·io pbsl ic (capi lLny) 1.,qJe of i u11 io111' -t:iking· 011 
·' <1l'ti1·e proli frndion .. . To p lil ii .-; h oril.1-, :1 11gwgPnou .-; or1g1n 
111 igh t Hot al 11·ny .-; 1w 1·p fl <'dPcl 111 :rngiopl:J ,-;i: 1: :incl in so 1nr 
of ou r t umours signs of angiopla .,in hflYl' lw<'u har<1 lo 
ileted . V in P.\' irnlica (p.-; furtbP 1· il ia( il1 e d eg 1·pp of a110·10 -
plasi a is n ot :1 m p:1sm ·p of t h e henign naturn of '"the 
1 m nom· nrnl \Y iih t l1 is '" '' nrP (o some p::-;:(ent in :1g-ree111Pnt: cirnirn
,-;niliPd nrnl ern -:i ps uhtPrl t m11 onrs 011 or·ra.-;ion rn a>- lw ±o11nc1 io hr 
Yer >- (' Ompa d. 11hilr in :fi lt raii n µ· tumours ni:1Y he morC' angiopbstic. 
T hi .'> nee(l not surpri:;e us , becnusP '"e n re alrrarly familiar "·ith il1t' 
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danger of e::;I ima ting the llegree of maligua111..:y of a tu mom· by any 
,,; i ngle er iteTion. ·n e kno,1· " ·ell, for example, tlia t ~rnconrn ::; \Yi th a 
prominrnt tendellcy to fibropla sia may sometm1Ps ptoYe more mal1g-
11a11 t than rno1 e ce l lulur tumours, that eYen fi bro ma s may some ii llles 

be Yery cellnlm, that to attempt a dist.iadion l;ei\\een mye\ollla n1Hl 
myxogenic sa.icom;1 purely on the 1rns1s of the aburnlance of i lie 
mucinous matrix \Youltl oftPn lead one i11to enor; that iudeed neitht>r 
the signs of fu11ctioH on the part of tumou1 ct~ lb noT a1wpbsi;1 or 
those celb :11·t' ce1·tain measiues uf the clinical behaYiom· u[ turnoms, 
hut on ly th:it it is ino1·e usual fur a h igh degree of l'ell ular differen
tiaholl to ]Je the tH·1..:011qrnn irnent of more liemgn, aml n hig·h l1egn't' 
of t' elhtl:n anaplasia to he that of 11101·p malignant procrc-ses. ln the 
last an :d)·sis both hi stolog il'a l and cyto l ugica l ni teri a of ma li g·n auc)· 
may fail, the seanli for a specific mo qJ hologi cal ni tm·ion of the 
" malignant " cell or of ihe " malignant " tissue haYing' prove1l 
i.nconclusiYe, :dthough it has Leen most fruitful in ai(ling our 
juclgment. 

En clot heli om as " ·ere en(·on nterec1 as follows : - Affeci. ing t lie sk 111 
or suhl'utis-tluee casPs in t hP clog, the pig, ancl the mule respPc
ti.1·E{v; affPdinµ· tlw l1e:11t- hrn c·ases, Loth iu hoYines; affecting the 
liYer arnl ,;pleeu-oue case, iu the sh eep; affec:ti.ng thr pleura-on e 
('Use, in the hol'o;e; and affecting i.he oYary-oue case . iu th e mulP.';' 
On ac;count of ilie intel'esi. Dttaehing t o l!H~se h1rnom·s arn1 the cli.f!i.
n1lties of cliaguosi-;, they " .ill be clescri bed heie in clPta i l. I 11 onl:v 
a Of the J] C'HSeS \\<! .-; <\ l~·rnphnngiOg'8ll01l S Ol'igin COllSilleretJ j)lOhahle. 

(a) H .. 11DLl.KGIOGEKOuS ExnoTHELIO~L\.T.~. 

Case 1 (l-'urclne, 1J9fi7). 

The subject was a '1.1:nmn11th hoar, fiye :years of ag e, \Yhich 
appearecl to he (apad from the tu1110tn-; ) in goocl lwalth and in fairi y 
g·ood conc1i.tiou, arnl horn the -;crotum of 11·hi<'h biopsy <:pecimens \Y(']'e 
remoYetl for lli agnosi::>. It 11·ns reportPll i hat mnlt iple tumours on 
the skin of tb e scrotum ''err so numerous lhat tl1e ,,·hole surface '"as 
" one mass of t h em '' : n fe"· isolated h1 motirs \Yere Jlresent on the 
hind legs in the ho c;k region ;ind a few on the l'Ulll Jl. The length of 
time ewer ,,·Jiieh the ronclition cleYeloped was state(l 1.o h aYe been 
more tlum a year. The tumourn \\ere seen (hy the attenclant) io 
comrnen(·e " in 1.he form of sca l .v pimpl es ", ancl to increase slmdy 
in size 11p to tl1at of tlie larger of the gT01Yths submitte(l. \'Vhile the 
animal \\·a,; u1uler Yrterinm-y ohsen·a tion this new cleYelopmeut of 
tumours ""1,; nlw seen. Tlie tumours \YPt'e fre ely rnoYable, ,,·ith tl1e 
skin , 01·e1· tlw uncledying tissues('). 

Tlw spe(' i men consists of t"·o " wnrt-li ke growths " The smaller 
one i,; a 11 ond paJrnle cowrnd ln· hairlP:'S epiclermis , to ,,hich ii· ;,, 
inti.matp]y attnc11ed and '"hich oYer a consiclerablP part is tleficiPut 
(ulceration), m easuring l x ·5 C'Hl. and raisecl · 0 cm. ahoYe the 
ll ll rro111icling su1·fol'e. On sectioll :i prominent a11cl do,;;e connectiYP
tissue m eslrnork is seen enclosing a softer gre:-·ish iissue as small 

* '}~'Iris ea se is r c.,cn·ecl for a sub.sequent communic·,,tirm. 
(") I am indebted to the Gon~ rnnwnt Veterinan· Office r. Potchcfstroom, 

for hi s kinr1ness in snpply ing these particulars . · ' 
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aheoli m . l mi n. i n diam eter . The larger is a rnu1Hl ell, warty gnlldh 
m e ;1 ,-; uri n g l · !) x ] c11 1. and ni isrd ] cm . a lioYe tl1P s111To tuHli11g slu
fac-tc'. J l i ::-: hronlll.v p t> dun c ub ted au il .-;it ual e d l)eneath flw ep i<lennis, 
" ·hil'h , li O\\PYe i· , i s oYer tl1 e g1e nl Pr part <1eflci e nt , ,;ho,Yi11g a ~hallow 
are <1 of ukerntion c0Yer e1l " ·i th rerlilis li -bnJ1n1 nusts. On sedion. 
a (·onne l·t i Ye-iiss ue strnma is l rss pro111i1wnt, tlie softe1· g·n,~· is h ti ,;sue 
i s p resen t in lal'gel' arnoun is <1n <l i 11 p:nis th i s has a T·ed rli s l'ol011ntiio11. 

Fie:. J:l+.. - ll a(' 11 rn ngiop lnsti0 <'nclol hel iorna of th(' ,.;ki11 of tlw pig : ln\'ilsiun of tlw dnnrn 
Ii,, - 11 eop last il' 0ndd lw lia] edl.s <11Tn11g0d fo r the 1no.sl pa1·t to lim· vapillary 
! 11 rn inn . ( l .J-!JG7; GO ,,;. ). 

_\[ inosl·op i1·: 1ll ~ · ( F igs . \:·:-1: :1 11d ] : :.-1), l'11· s 11 1allt·t ;.n ll\dh h 

l irn iiecl io tii P 1·1ti1 s f'<'/'11 :111d i:; 11 0 1 e 111 ·:1ps ubl t·<1. ] t l'<111si .,;l~ of n 
:-;t 1 ·011 1 ~1 o\' (' o lla g·e nou s 1 issuP 1Thil' h is \\-Pl l ~uppl iP<l l ly 11011-n eopbst ir· 
lil ood -Y<'SsP ls a 11 rl " -h i r·h s uppor ts . <11 rat her " ·i1l eh · sPpa r:de1l inter
Ya ls, a 11a st o11 tosi 11g strand .-; o r pare11c·hy 111 a con si:;ii 11 µ: of :1µ'g iorn p1·u-
1ion'i of liloo <l -fill erl n <'opbsti(' ra p ilhries ancl. rlC'casion ::ill y. sligh tl>-
11i cl PI' \' PSsp] ,; of t hl' sa 111 e ll 8i lll'P. rnc1p1· l m1· p rrn·!'I ", ihis liss 11 e pre
~rnt .'i <l 1· ltarnr· tP r i .'iitC' sp o11 g» :1pp(•ar:rnc p a1ul :1 '· ntrl<'cl ·· n 1T::i n g-e
rn en t of i lw (' e llul::il' c> l Prn Pnts. The r· e lls ai·p an:1 nµ·e d fn l' rh P most 
p:wt a s :1 ~ingle li11ing laye r to thr bloocl-d1a11nels, li:1ck ecl h.\· ll e li cnte 
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cOHH Pci iYP ti,;,;ne: 1 hey are ffat1enetl iu ;;hapP, haYe i1•ilel _y -s1ailled 
mH.:lei , antl incon.-pinwus nndeoli (n : ::'\ = J : .)() ) \Yh icl1 do no! gi.Ye 
a11 ac idop ltil ic na ction; they do not cliftp1· i11 morphology horn t·rnlo
thelial ce lls of 11on11al l'apilbries exc·ep! tl 1a t !hey a1e slig li !l~- rnore 
pro m i 11e11l. But th c•re :ne oi her ;neas (nncl 1 hese podio11s :ne Yery 
.,; i rniLir to the" lwc·11urng ioe1Hlot li el ionw " of t he ~b11 of a pi g ill11 H
natec1 on r1. ,-iOO of .r oe:;t, l id. I l I ) 11 her t> t he1C' is ;1 1Pnclc•11c,_1· fo r ! he 
1·essel:; to be lill ed by lllO J'e t \i;\JI Oll e J.i yer of C'Plls. J 11 j )w.;p pnl'l ,; 
<111 ap pe;1rnn c·e 11·hic·h is farnili;1r tlnouglwut ! he· t> 11cl ot liPli o111 :tf, i s 
~PPn . 1·iz . th;1t it liec:on1es irnpos:;ihlP to cli s!i n gui~h a hou11d;1n· lic•
!il't'P ll !he t,vpil'al 11eoplnstic eudo thPlia l cP ll ~ ;cnrl s1 11 ·1011ncli 11p: ti.brn
bLhis of t h e ·· st ron 1a .. , li ec·:1 us!' (•JllJ1:1rP11ll.Y ) t lw e:• niloi hel ial 
Pl0 111e 11L li0c·ome "'·'oc·iat·ecl \\· it h t he cleYelop11w11t of fi lir il . .;. FurthP1'. 

Fit:. 13.) .- LC'ss anaplastic· portion of thC' C'ndot lwlioma of the pig 'hmm in Ii i!. 1 :~~: l nfiltra-
1 ion of t he d C' rmal papillae b_v Jl ('Op last ie capilla ri es " ·hose gro \\'th at this point 
is resisted by th e epid ermis. ( l-1967 ; :!.iO X ). 

tlw:' e a 11 1hig uou ,; cr ll ,; lw1·e rn on" p10mine11t n tu-leoli (n: :.\' = I: 2:->) 
\1· ]1ic lt H0\1· are clishnct l:v :1cidop li iliC' . ..\"on·herc, Jio,1·evf>I', i,; t h <" 1011 -
clt'llc·y io h loocl-YPoic'el fonn;1tio11 C'01npl eid.1· lo .-;t. TliP IH'opla . .;tiC' 
tissnt' fo llo11·s t li e c]p1·mal papilL10 iqrn·:ncls :111cl i,; 11 snall:--- sep:1rn1et1 
frum l lw epidermi s h,v a thin zon0 of 11 ni11 Y:icled, loose collng·enous 
ln111dlPs ()f ihe r·11lis r rNr. Hnt in man\' pal't s t '1 0 110opbst i<· endo
tlwli ul C'dl , :1n• ;;pp arnted from th<' sl1·nt11m .IJl'n11J11oti1111 1111 0 111~ · hy 
the tliin co1mrctiw-tissu e li;1 cl;i ng wh ic l1 liincls tl 10rn i. nio bloorl-
1·essels (F i.g . 1:F1). In th 0 r0;.60 11 of ulce1·:1tion t li Pr0 is hn0111on11:1ge 
ancl a i·id1 inti.ltrn.t-ion cf 11 e utrophiL \Yhil' h ar0 also promi11Pnt 
\Yithi 11 tl1t> neopb:;t ic c·npillariP~ . The slnfaC'P is \'0Ye1·p([ h~- :1 cr ust 
rd cellnl:1 r deb ris \1·it l1 a rich hncte r ia l flora. )Ji tost•s :ne :1hs<'nL 
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T he Lnger i umour (Fig . 13()) i .-; n1 .\· simiLn io the s1u :dlcl' i.11 
r es11et;i of i t s lopograpl1 y, 1·iz . ii. OCC' llIJ iP .'i t he l'lri1s 1·1 ·m a nd is uu
en LOa p s ulaielL T he1·e a re ,;ey e ial morpliologil·:il g rndl· s of tl ie neo
pla stiLO tiss ue : - (n) l. i m ited a1 eas h:iYe lhe .-; t rn ctul'e " ·hid1 dwrnc
ter ises th e g re a t e r p a r t of th e s11wlle1· i umo1tr ( i. e. t hP ,;!n1dnrc o1 
1· :1p i1lary h ae m n 11gio ma) . (b) A bq:('P I arnomit of t l1 is i nrnom cones
JHll 1ds to t l 10 .'i<~ p:nts of the srn :1llp1 ti1 mour d unadNiserl 11,\· 1·p]h1lar 
inoiif ern t ion ra t hp1· than Ya sc11lar p;r()\dh , :1lth o11gli ihe tenr-lr·1tl',\' (o 
1·essel-fo r rn :dion is st ill p rerlorninn 11t. (c) ), si 11glP :1 rp:1, rl Prn:in:ded 
11_'. · th e shom :1, is see n in \1·h ich t hP Y:1sc t1 bl' space ;; nn· con 'ii d er abl .1· 
larger :mil \Yh e l' e t h e1·e is r:o11 .'ii d e1:1hlP n o\\1li11g· :111 d :1 i P11rl1•11cy to 
1n >·1·1i ll g of i he l ini 11 g !'ell.-; . H e re the !'0Jlllecii1·e-itssue li :1 c ki11g· t(I 
t h,• Yessd ..; i 'i liJ"oa1l e l' t han 11 sn:11. :\I a11Y of t h e 1·c>lls slrn11· 1·011 ..;pi1 ·11o us 
:1cidoph ilic n 11 d enl i . . 

I n t]wse t h rne t.v pe.s nt h-;s1w , 1111 rn itoi 1r· fig11rn ,..; nn· S('<'H :1nd 
th 1• (' ell s :1 1·e n•b t iYel .\· un iform c:x1c·pting :l'i J" eg·arrL fiH· flnr .. d d e1:1i], 
o f nnde:U' s1.rudu1·c: h u1 lie r thr s uppol'ii11 g co 11ne1:liYP ti ssu e i ..; 
;1 n :rng·Nl in irnlJPc11ln e 11·liil'l1 ;Ht' rnu r h tl1inun :rn cl 011 thr w h ol1' 
mn l'e ceUub r :n1d l oose r in textm·p t lian in ihe srn:1ll P1 · iu111ou r . lrn l 
11 'h icb liaYc \1·ell-1liffPre 11tinte1l ro lbg1' 11011 s fil n l·s . 

(l; ) In (·011 s i1l erable portion s of thi s h 1mo 11 r , P S JH'ci:1ll~ · i r1 its 
1leeper p a d s, t h ern is n Yer>· 1lefinite i1rPpo111lp1·:w1·p of 1·c>llulnr 111·0-
l ife ra t ion owr Yessel-fonn :lli o 11 (Fig . ] :;fi). , \lt lrnugh lumina :m' 
:1l\1·a>· s to h P f onnrl , in 111a1n · ca ses the .1· se1'm to ]ip 1·om plet1']~~ oblit er
:1tPrl h \· cellubr prol i f era ti on: ::tllll t he e nclotlwlial ce ll s, " ·l1 ich a1 !' 
nm1· frn 11 k l y a na pla sti r , s 1Hn1· i ng 1·011 sirl Pra l 1 le 1·a l'i :1 ti on in 11 uc I e:1 r 
s ize an tl ofte n " ·ith l a rge aci1lo11hil Jtndeol i ("·hi l' h m·e heque 11tl>· 
d c11ble) QTO\Y a lmost 1liff11seh . 'l'lw ii : ~ i a tio r ea ch es l: 14. 
i i111 i cat i ng· n \ery defini le Pnla ;·g·erne1il for ernlo i h eli al 11 urleoli. . 'l'he 
l' ell s rna y lie :nT :1nge cl in s m~ill gTonps liaY ing a fa i11tl;1· co111·entri 1· 
11J11!l e11!' ,I' ( 1d10l'L ) or in 1louble ro11·'i . sc>pa l'ah•d h >· ;1 collagPn-forrnin g· 
ti ss ue 11·h i ('h is no\\· m i nirnn l rn am ount. I11 these ~nens mitoses :1n' 
fr eqne n i :1rnl th e 1·on rse co1111er·ti 1·e-ti,;sne trnhe('Ub e h nYe l1 een 
pu sh e1l 1Yi1l ely n11ari by tb e prP.s.,11l'e (If i h e g-rmd h , so t ha t :1 rnu el1 
rnnl'e l1i g·l1l.1· l' ell11Ln appe:11·:1111·P 1·1,,,11lt,; . Ht'l'e :111d 1l1Ne l:i1·ge l:ike . ..; 
o f hlon1l :11e sPe 11 wl1ic'l t nppe:11· 110 i· ..;o 111ur·l1 a .-; l1:1 e rnorrhages, hu t 
:1-: i h P ('0 11 te nts of neo pb . ..; ti1· l1lood-s11:l!·e . ..; \1· li ose w:l!L arc rn ore 
11 i Lit1' 11 :1 11, I le'i s 11 el I rl en n e1l . 

0Ycr :1 l:nge p :nt ol' t hP ,.;11d:1t·!' ilw e J1i1l e l'mi .'i i s 1lPficie 11 t :rnd 
h en ' tl ic rP is :11 t l'X11dat1' uf edlub r· dPlni s, r0d -hlo{){l -1·orJ1t1 Scl Ps ;111rl 
h:1 e 111fltog-e11mr...; p ig rn en t, :111d :111 i11 n l1rn tio n of n eut r o phib . 

Uem urlcs .-Th e :i1J1:1llel' t11mo1 1r lw..; b1·g1 ·h · i'he st rn ci urp of 
1·a pi ll a n · l1:1 e111ang io nw (pl Pxiforrn a11gionrn ) : hut the lJl'ese nce of 
jlCJl' tio ns \1hil'h s h ow a 1P1ulc> 1H·y fo r cellular proliferntiou 1o lw 11101·p 
jlromin e nt ih:111 l11 rn1' u- l'on11ation l e:1rL one :iln·a1h i n this /'USP to 
su s pect tlrnt 011 p i s n oi 1l1'a l i1w -,1·ith 'line11rn1wio;n:1 nlt ho1wh uo 
rni iose~ a r P fi <'Pll :11111 tl11· gT011117 i ..; \1·pll 1 · iIT1uu~nilie1l. The l arger 
tumour presen ts mud1 i1 101·e c]pfi11ii e sig11 ,.; of "malig 1rnncY ": area s 
i n 11 hil'h l' ell prnlifr1·a1 ion iirepoJl(lPra t e . ..; 0Y1 ·1· lum1:n for;11ation an 
RO pre<lominnn t that a d11 al ..;o]i([ arPas ocnn . \Yith numerou s mitotic 
figure s arnl a couqiarnti1·eh :11lYi1111·e1l degreP of cellular ana11lnsin: 
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Frn. 136.- ::\fore anaplast ir t,vpc of growth in angiogonous cndotheliorna of the pig (same 
s ubject as figs. 134 and 136). Lumen-formation 1·cry rudimentary; tho lesion 
is ulcerating th rough the epidermis and is infiltrated \\-ith leucocytcs. 

( 14967 ; 240 x ). 
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hPre flw inC"rea.'ie of irnc·lPolar-HuclP:ll' ra1 io, aheat1.\- .seen ill ib ince1 i
i io11 i 11 par1.s of !he sma ller tnrnoul'. beC"ome.s quite str iking'. 'l'his 
Jl('O]lLbm h :1.s alre:ll1~- :1 cqrnretl n locnll.1· t1es(n1l'li1·e :111c1 i111·nslYe 
gl'Cl\dh. 

D/11yno,,1.,. - :Jlultiple haC'rnangioplaslic endo tlwl ioma of t h e skin. 

() 11 Se '2 ( fl() I'/ II C, ;) 1 JJ) , 

Tlw S]lPC"ime11 c·ons ists of the head of aJL ox shug'lliP1·e cl at. t h e 
11 rP tol'i<1 Al:a((oil's. :'.\lanosc·opic·:ilh- ( ' ) t h ere is :1 brgP, inegularl.1· 
0Y<1l P11larg·cm eu( .situ.t1Pc1 011 tlw unuLil aspPd of the Lead :ilion• 
tlw cu1·onar.1· gToOYP a11cl oc·c·upY111g the \\·all of the left :ti1·irn 11 
( l•'ig. IT/ ) . 1t 11Jl•:isu1·P.-' 1·11. 11 x S cn1. Ext en1:1lly it i' for th e 

F1<:. 131.- l-lacrna11giog0nou s !'11d othc lioma of th e lll.'"')("arclium in a '""·in('. (->Ll-±; 1,3 .< ) 

most pad Cll\"P 1· et l h1 t'hc• (hic·k p 11 e1l epiC":ncli11111 , hu( rlpfc-•c;\,; OC"enr in 
lLis se l'ou s 111ernhrn11e. ])ppp]~ - it infilir:des tlte myoea nlium 
PX(e11siYeh · . IntPrn:ilh· it is coYPrecl ln· thP e11doC"anl i nm hut in 
one pLH·e · (irn mecli:d el~- c'iors:1l to 1l1P caut1~~1 C'\lsp of ihe mitral Yahe) 
i t forrns :1 fu 11gati11µ'. fissurPcl prolrnhe1:lllce into i h P atri<weniricula1· 
orifice, nhou( 3 cm . iu <liametel'. The ('Ollsis(pnc·p i.s firm, lrn ( less 
so tha11 that of the myocanlinrn . Com1eetiYe-tiss11e SPpta, rieh i.11 

v') [n this maci·oscopi" clesni p tion , rn•e is made of (·<' l'ta in obsen·ations 
on the l'resh specimen by lh. P .. J. Fonr ie . 
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lilood-Ye,;sels, course through the gro\\·th , and in paits blood-vessel<:> 
may be dosel.\- packed, g- iYing a soJU e\Yhat spongy appearance. Th e 
colour is gr eyish white , but dark rerl areas occur. Then~ is a ceutral 
caYity 2 cm. in diameter having- ro ughened " -alls and con taining 
lmmlb of fibrous tissue arn1 strancl s of fibrin. The more dorsal part 
of t he tumour shows opaque (necrnt-i c) ar eas. Owing to the great 
thidrnning of the atrial wall caused by the presence of the h 1rno1u , 
the lurnen of this caYity is considerably <l iminished; but t here is a 
g-rea ter t eml ency for the enlarg-emen t to be <lirect ecl. outwards, so 
tha t a prnj ec tion of nearly 2 cm . be)·o1Hl t h e coronary grooYe occurs. 
'l'he ext r nrnl sul'fa ce is irregularly fi ssured a rnl sommdiat bossellated. 
The n eighbouring- epicanlium of th e Yentricle and also t hat else
where on t he Yentricles ancl atria is rn11 g hener1 b)- a rleposit of fihr iuous 
shrecl s and tags " ·hich in pnrts h as a dark reddish hro"·n colour (frolll 
admixed blood) . 

Fm. 137a.- Structurc of endothelioma of the bovine heart (fig. 136) : Solid a nd angioplastic 
t ypes of growth. (5144; 240 x ). 

Microscopically (Fig. 137A), t he n eoplastic tissue has a prominent 
branching " stroma " composed of band s of collag-enous t iss ue reach
ing a breadth of several millimetres, but which are mu ch m ore 
delicate in what prove to be the younger and more active par ts . The 
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character of this stroma varies in respect of differentiation, some 
bands being acellular and consisting of dense bundles of collagen 
fibres, and others cellular, having a rich content of :fibroblasts: the 
latter trabeculae may become continuous \vith actual fields where 
such tissue predominates in the picture and which are virtually 
granulation tissue wit'h active :fibroblastic proliferation, budding of 
capillaries, and an infiltrate of round cells, erythrocytes, and macro
phages. In places these fibroblasts have a peculiarly loose distribu
tion and are grmYing into masses of fibrin. Here also plasma cells 
are fairly frequent and have a predilection for the edges of the 
stroma, abutting on the parenchyma. In the thick septa occur dense 
condensations of collagen, some of which resemble osteoid tissue, 
being hyaline, staining Intensely with acid fuchsin and containing 
lacunar spaces (with radiating canaliculi) in which occur shrunken 
cells. In such parts the lJarenchyma occurs merely as scattered islets, 
often encircling stromal blood-vessels and producing a (false) peri
theliomatous appearance; and there occur alsv large foci of rounrl 
cells undergoing extensive necrosis. The large septa contain blood
vessels \Yith large lumina and thick walls, and in them wide lymph
containing vessels are also seen. Into the latter invasive growth of 
the neoplastic cells may occur , From the main trabeculae, which 
in other parts of the grmvth are far less prominent and more differen
tiated than has just been described, proceeds a rich system of finer 
septa which branch .and anastomose to subdivide the '' parenchyma '' 
incompletel:r into ill-defined areas of quite variable size and shape. 
This finer ramification of the " stroma " consists for the moRt part, 
and in some areas .almost exdusively, of thin-walled blood-vessels 
having an inconspicuous fibrillar backing to their endothelium, and 
this '' stroma '' is not sharply distinguishable from the parenchyma, 
there appearing to be all transitions from the endothelial elements 
of the " parenchyma " to the collagen-forming fibroblasts of the 
" stroma ". 

The " parenchyma " occurs .as islands and strands of rather 
closely packed cells having a moderate amount of faintly bas·ophilic 
cytoplasm, relatively large oval nuclei o£ the vesicular type but with 
variable <legrees of hy'perchromatosis, a delicate nuclear membrane, 
and nucleoli which are usually so inconspicuous as 'not to be readily 
distinguishable from '' false nucleoli '' or partieles of the nuclear 
hasichromatin. Only in individual cells may the nucleoli be 
moderately increased in size, and even then they are only of a very 
limitell prominence (maximum n : N ratio = 1 : 16). Here and 
there the nuclei may be closely aggregatecl in groups of half-a-dozen, 
no cytoplasmic boundaries being distinguishable. Over the greater 
part of the tumour the parenchymal islands are solicl (I1'ig. 137 A, be
low, and Fig. 138). But in considerable areas the elements may be 
.arranged to surround blood-filled spaces, to which they form a wall 
hom one to four cells in thickness (Fig. 137 A, above). The contained 
blood is, to all appearances, in free circulation all(l iu it free neo
plastic cells occur. Areas of haernorrhage from these channels occur 
towards the surface of the tumour. From the smaller septa of the 
" stroma " a delicate system of reticular fibrils passes behveen the 
neoplastic cells, but it is not conspicuous, even in M.allory-stained 
sections. There is as a rule no condensation of thiFJ reticulum in 

.. 300 

O< 

ti 
SE 

w 
n · 
1:: 
ll 

rr 
v : 
0 
fi 
a: 
a 
c 
n 

" 
I 
w 
t] 

a 
0' 
0 

F 

l 

l 
i 



E:'>DOTIIELIDM _\. 

connedi on "-ith t h e vascular spaces; hut in those parts '"here the 
tra hecular m eslnn)]'k is fi ner, the neigh bouri ug sept a themselves 
sene a s su ch a bac:kiug. \Yhere the stroma forms such a fine mesh
work it may also oc:cur that on e \Y all of a hloocl-spac;e is formed by 
neoplw.;t i c: endothelium ancl t h e oth er by tlrn ' ' strnma ''; or vascu
l m·ise rl strarnls of " strom a " m ay transec:t such a blood-space. The 
interna l layer of the n eoplasti c: cells lini ug the large bloocl-r:;pac:es 
m ay be definitely fl atte1ie(l a ml then inclistingnishable from adult 
vase ular endothelium. Mor e often, such flattening cloes 11 ot occur. 
One small fo cus " ·as foun cl ,;l1rming rapid growth (e.g. 0 mitotic 
figures in a single oil immersion fi el d) and here the vascular spaces 
are uf Slnall size , approaching eavillary dimensions. The resulting 
a ppearanee is rnueh like that o± the capillary enclothelioma in 
Case l. H Ar e an d there cont inuitv coulrl be traced between the 
neoplastic emlothelium an d t he lini;1g cells of hloocl-vessels of the 
'' stroma ''. L arge areas of n ecrosis occur in parts of this tumour. 
I n large p art s of t h e t umour m itoses are not frequent all(l eyen 
w'h.ere strands of cells are infiltrati11g between the muscle fibres of 
the myocar dium ( F ig . Li8) one mny search many fiel(l s before finding 
a diYiding cel l. A count made in a sect ion shm,-ing more actiYe 
grmdh gave a mitotic i Jl(l ex of '.) . 

Fm. 138.-Invasion of the myocard ium by the cndothclioma shown in figs. 137 and 137A: 
:)olid st rand s of neopl astic endoth elium penetrating the musculature. (5144; 
250 x ). 

R emwL s.-'J'he feat ures of this tumour of most interest to us 
in th i~ cliscu ssion ar e t h e g reat preclominance of solid growth oYer 
lumen-formatio11 , and eYen " ·h ere t he latter occurs it is but seldom 
that actual ves.~ e l s are fo rmed ; more often the disposition of the 
neoplastic: cells m erely allows the circulation of blood among them. 
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'l'h er e is 1n t.hi :-; case n o ('] Par d ist indi ou of <1 ·· s tro11w " an d 
· · p ar en eh y ma ,. ; :rn rl t ill' · · ::; tr o111a ... ca 11 scarecl..1· be l·onsi llered a s 
no n-neo]Jlastic, for tlwr P i.-; cn n!inutty Ji pt,1·ee11 t he e ndol h el rnm of 
its bloocl-Yesse ls a utl !he en<1nthe li mn of foe .. p<1n'1J('hyma " . a nd 
it is quite impossible io sep:u<1 te i h P fi 11.e r hancL of .. st 1:om a " from 
t lw ' · pare nch y .111 :1 " . Th e ch a1·:1 eler o± t h e .. ,;( m illet ' i s la rgc ly 
alter ell h~- ih p<1 rtici1,a t io n i1t t he orga n iAalio 11 of fil>ri uou s rn uss e::; 
res ulting fro rn liaem onlrngr . On e mig .. h l tlPscri lw t h i,; a~ a n a lmost 
l rn rel:v solid e 11dotlw l iom :1 . t lw hl oocl -YPSc;<· l fon1wiion hci11g· ('OllTi ll Pll 
to sm all pm·1ion :-; a n<l be ing q u itP n H1 illle 11 ta r». 

J Jia.l)nos is .- Sol i (1 (a 11 <1 J i<nily h aemaugio pla:-;h 1:) e11 il oi l1 eh orn a 
of the rn ~·ocan I i u rn. 

( 'asr :; (!Jori11I', 11070) . 

l lw 
thP 
li es 

'J'h e :=; pN:i11 H; 1t 1·011 s i:-d 1•c\ of a \1-;1\n ul-siz(' c\ c 11 larg·cn1t•n( oF 0 11 (' ni 
1· us p.-; of t Ji p p ulrn o11;11·.y 'il' lll i [u nar Y:1 h ·p of ;\ ll (J:\. . ( )JJ SCl'ti <lll 
<>Te :tf e l' h ulk Of f h i-; l'Jl\; n <>erne n ( i::; ~Pe n t o ('IJ n 'ii~t of l1lood . I [ 
i n ih e s uh ewloc ·n rtli:1l i is ;~ 1 e . 
~l ino,.;('o p ir-<1 ll .1 · . li enl'at lt ll 1e ('11clocanliu1ll of th,• Yal1·e is a 

co11.-; id Pr:ilil (• i11 <· r <• a sP of 1·oll:1 g·l'llO us ti .-;-; n(' 'd1ic l1 forn 1-; a l hi('k ha111\ 
<'tH:lo-;i ng t he t u111 011 r !i ss ue p 1:o per fnm1 llie ,;erosa of t hP cudo('ardi u m 
0 11 l'h P onp '1 :111 11 an ti horn t he m~·oc anli um on ihe oi li e r . Tt i.-;, h<l\\·
<'H' l' , 1lifiil'ul1 lo s pe:i\;: of t his a ., an l'n (' :q1sula t io11 , lw1·a 11 se a .-; 011 e 
fo l\011·s ll1i s c·ou11 edin• t iss tLe i 1111·a nls , i t li e!'Ol11 P:-; gTacl uall .1· more 
<;ellnlar <111cl l iPconw ,.; c·o uf u ,;erl "·i ih ilrn JJ <'O] >lasl il' l issm· itself , fro m 
11·li ich it i-; b.1· no me:l!ls dPa rl y tl eman·aled; f url hP r , i lie bonll'r of 
(·hi .-; t iss11 e aga i.1 1-;t ihe m .1·0<-:mli11m is i10( a shaqi one; it e _·d e n cl~ a 
s'ho d <li sU1n ee h t' llH'eu t li e lrnndle-; of !h t' m vocan lia l fihrPs :incl \\'<l~ 
a ct uallv <lesnihP1l here :J S :1 lora li.sPd ti Ji m.sis of i lie rnvocanl iu 111 . 
'l'he He~ pla -; t i(' i issu e con sists of e n<lotlwlia l -l ikP cPlls 1Yh i('.h in ma n,1 · 
J>LH· es heco lll P 1·on fu-; ed with stnrn ds of collag·e11-forminµ; cells, 
bei 11·pen it <1ncl which ihPr e :UP all tran~i!io 1 1-; : oup can1 1oi speak of :1 
de:tr seJ1:1r:tl io11 of ,.;b'om<1 :frorn ]>:He1l<.'h1· 111 a, 01· of p:1re11ch n ua from 
«a psulP. T lw nPOlJla:;:lic e 11 <lothe l ial-like <:ells rn :1.1· h P an a ngPd in 
i hr foll m1·i ng· 11-:1.1,; : (rt) a ,; ;1 l ining lo s111all hlo()(l-.spa1·es or Y(' .-'sds 
of <1pprox in1nl<•l .1· 1· a pill:1n · 1li .1 111' nsi on .s :1 11d " \1. i(' h :11'1• fi1lP 1l 11· i1 lt 
hlood-ce lls . ' l1h <'sr ;; 111 a ll YC'sse ls rn :1v lw 111o n· dosrh · s<'t or n1o re 
" -idrly .-;<' p:1ratl'1l in tl!<• so l id t i:=;.-; ue t;i h <' 1ll'suilw1l; (f1) ;1-; :1 l in i ng· 
to motl e r:t!Ply (e .. !..! . tl i:1 1n Plrr :2.-JO,r;J or grr:1tl.1· t' til a rg-r'd (l' .µ; . dialll e t<·1· 
I c·m .) lilood-.sp :u·es, :il so <l islrurl e rl wi( h hlood . I nlo !he Lti.(rr 
0(;!'<1 Sion:1lly 01 ·1·.11r pn pill ifo rn1 i11Y:1,!..!'i n:di nn s o r ing-ro11·t h s of th<• ir 
11·a lls; (1·) :1.-; solicl tr:1d s or ~t ra11 1l .'i of (' dls \Y lii('h so1 11Fd in1P ci s hrn1· 
t ra n ~ itio 1 1,; lo :11 ·<• :1 -; (11 ) in th 1• fon 11 of s111 :1ll 1·0111·pntri 1· " ·liorls of ('ell:" 
or impei-fed l 11m P11-fo r1n:1t ions. ' l' h<'se c· el\ -; :nr not tlt•111:1n·ah•ll l'rom 
co 11 1. ig uous .'i han1l ,; of fib rohla -;t -li ke <·Plh <·onstituti ng ";;iroma " or 
" ca ps ul l' ". 

'l'he Lu mour cells a r r ova l to ,., pi11d l<'-sl1 a11<'1l a11tl :i re fl :tlt<•11e<l. 
'l'lwir 1111dPi n re Ya riahle in size :rncl Yary i n sha pe fr om s'hort-ov:i l 
to Plong:i te -ornl : it i s e.-; pe('ia ll» i h e ('ell s \\·it h t he LlitPr form of 
nude us \Yhi ch lwco me co nf used ,1-il h i he collage n prnilu('ing fibro
<-.de-lik e elr m <> ni ;-; _ Th e nuclei h:n-e del icate rnP m hranes and a very 
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finely div icled c'Juomatin; they rqJ11ear ye,;ieular. One , t 11·0, or Jnore 
nudeoli are Yisible, but are usually not ea,;ily cl i stingu i sha hle from 
srnall nodnl ac:eumulnhons of bnsic:lnomai.in (" false undeoli ") on 
the chrornaiiu n et,York. 'l'hese nucleoli are not· promi11f'nt and not 
distinctly acidophilic. HmrnYer, more prominent nudeoli. do oecur, 
especially in the solid areas (c) "·here they are quite iegularly 
prominent and (1i sti.nctly aciclophilic (n : N = l : 0) ; they may eYen 
be alterecl in s'hape- oYoicl, rod -sha ped, or eYeu ,;lightly lobecl or 
irregular in outline. Similar features may be seen in the n uclei 
of the cells liniJJg hloocl-spaces (a) and (/J ) , although less ofteu. 
Occasionallr, kiclney -shnped or p5·riform nuclei may lw seen, arnl 
not a few irnclei. shmY irregularity of outline dut> to senati011s of 
the nudear membrane. SometimP ,; quite irregularly lobecl nuclei 
(possibly indi catiYe of amitotic d iYision s) are fou nd . ln the solid 
areas (c) where anaplnstic ch anges are most marketl, the nuclei tend 
to b e smalle1· (long diameter 7p.) and more approac'hing a sphPrical 
shape than in t he angiopla stic pai·ts, " ·h ere the nuclei are usually 
some l 6p. ill long diameter. In pa l"ts t h ere ai·e co 11 siclern blP Hll lll hers 
of infiltrating, hnemosiclerin-laclen macrophage", iu oi hers a fe,1· 
infiltratin g neuhophile,; a1111 pla:;ma cells occur. There ma.1· fllso 
occur frpe eryt'b rocytes n mo11 g the u eopla die cP lls. H ere a u(l there 
are small foc i of calcification. Occa,;ion:1ll~- , i11 tliose :nea" inter
mediate bei." ·epu t he endoth elia l-likP " 1Jt1l'enchyrna ,. awl th e con
nectiYe-tissue-li.k e " stroma ", small foci of m~·xomatoicl tisc;ne oeeur 
(wi dely separa t etl stella tP cells): the elem ent" h ere are umloubtdly 
also i.umour cell,; , on nceount of t.hP abnormal prnminenee of their 
nucleoli. 

Rc11wr!.·s .-Originally a cliagno"i s of l1:1Pmai1gioma \\·a,; maclP. 
sho\\· iug th at the ohserYer wa s impressed with the preclominaut 
angioplasia. But on account of thP large areas of high cellulai·it>· 
and the (l i.'it in rt ana plastic ehanges, t hi s cliagnosi,; cannot lw sup
ported accrmling to t lw nomenclature we an-' us ing. Th e turnmu is 
mt euclotl1 eliorna \\·hic:11 is prerlomiua ntly angi.o pl :1 stir-, gi. Yiu g ri sr 
both to neoplnstir- capillaries ancl to caYeruous hloocl-spaces, hut al~o 
partl~- solid . The m »xonia-like tran sfo rmation of small area,; of the 
"shorna " is in1eI"esting in clemonstrating the further JlOtentialitiP1' 
of the tumour cells, the " stroma " itself being consi(1erec1 as a p:1rt 
of the n eopla stic tissu e in thi s c:ase. 

Dia.r; 1ws is .-An giogen ous en clot 11 elioma (pre<lom i nan tly haem au
gioplastil'., lrnt in parts also soli(1) of the pnlmonar>· semiluu:n vah-e. 

Case 4 (Erz11inr, 14714). 

'rlie subject wns an aged female mule, seen through the courtesy 
of Dr. G . )iartinaglia , " ·ho rPmovecl b.'' 01wratio11 a fist-sized rounderl 
tumour situatecl on the off thigh owr the proximn l portion of the 
semitenclinosns mu scle (Fig. 139). 

Microscopi.call:v (Figs . 140 and 141), t h e tumour ic; seen to li e 
i.n the snbcntis ancl is well encapsulated from the oYerh·inrr skin 
and unclerlying muscle . It is pervaded h.'° coarse sfrancl~ of colla
;..?PJ1ous tissne continuous with srnall Pr strands of rnllag·en-formi.ng-
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ce lls " ·h i ch are not clearly (l ern nn.: cited from \Yb<d, un rler 1011 11wgn i
fi cation , appear:; io Le the " p:nenr:h.nna " enclosP(1 b.1· them. The 
b tter is composed of elerne11 b r c::;em hling ernl othe l ial r:ells-:i1Ji n d [p
sha p ecl to oval cells, \I [th OYal to rnt uHled yesitn la r nm·lei 11·hich 
may be slightly indented on one :iide, arnl o.uP to hrn nucleoli \Yhich 
are i·athe1· pi·outinent for ernlot lieli << l cells (n : X often 1 : 2:) to 
l : 16). As ::;een i.n Gie n1 sa-sfoi11e(l ::; rn pars, abo, t lrniie cells haYe 
di ::; ti n et endothelial drnrad ers : \1·ec1kly basophili (' <lil(l dear c.\'to
plas m, t ypical leptoc]uornatic mHl an1blyc· lnornc1tic nurlei "·ii.Ii 
£i.nely -diYi<led chromatin c11ul iialely-staini.ng irnr·leoli. The c:t- lls 
ha1·e in many p lar:es a some"·lrnt ch aract.eristi.c hut Y<niahle nna11ge-
1uent (Fig. JJl ) : in single m d01.1hle l'O\Ys hetwee11 the adjn('ent 
collagen fonning ('ells (intedasciculn1· type of ]<;"·inµ·); iu soli<1 ue6ts, 
clumps or eYen sh eets (cliff use type of ]<~ 1,·i ll g). I 11 i b ese nest,; n 
tlistinctly con(' e11tric an:rngement of the cells is often ,-;een nn(l in 

l'rn. 139.- H aemangiogenous ern.lotheliom a of the subcutis of a mule. (Ul 74). 

some of these \1·horls a mi.nui.e lumen ucco tumodatiug 8 single (cir cu
latin g) erythrocyte (wh ich is u sually deformed i n o rder to sq tteczc 
t hrough the n~ry restricted space) rna y be ;;een on examination 11ith 
th e highe,.;t. m agnifi. c:iiion. Or the cell bou1uhnies m ay be lacking 
aud many n uclei i1 ac ked closely t og·ether in a Ringle nwss of c.\'to
pbsm. Lumen-formation is reshidecl to these spa ces of strictly 
capillar y dimension s, aucl with it is not to he ('Onfusetl 1l1c apvennrnr e 
seen in paraffin section s of much la rger ;;p aces nrm.111(1 which t h e 
tumour cells are fin ttenecl and which ;q1pea r empt>· (Vig. 140) : 
these " ·ere at fir st taken for evidence of lymph-Yessel formation, but 
frozen sections shmY that they are a chiall.1· s1irYiving fat ('ells of the 
subcutis arou n(l \Yh ich the neoplastic elements grmY most intirnatel:-· 
and becom e compressed, closely simulati n g lnmen-formation . J,nrgc·r 
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blooll-n~-;,;d,; 11 ( ·<.; L11 · i 11 th1· cullng<·n ous ii.-;suc \\· liicl1 forn1s ;1 .-.;11 ppo1· t 
tol' t lH· e11<lol'1 Pli:il-lik e PlPrn<•11 b . ~\ , Ji;1-; li ee 11 .-;aid t li< 'l'l' i-; nu di-;
li 11d <IP1J1arc:dio11 nf this ti;.;s up fro111 iliP <'lldothe l 1<1l-likl' pjp111e11 h : 
t!J< • lrn11,;ilio11 appPar-; lo lw a gT;Hlu :il one. a11d tlit• P11 d otli eliu111 of 
tlw Ye s.-;e l s i11 this ti .-;-; u<-' ofl<•Jl <1ppe;ns 11 10 1<' prnrni11 (• 1il l li:rn 1ht1: il. 
)I itoi i<· fig 1t1e.-; <li' <' wii freq11<•nt. t hl' irnl<'::o.: hei11g l<''' I li :111 1. 

N c11111r/.-..· .- Tli i-; ! m11om· g101Y,; alrno,( e 11 ! irel.\ i 11 .:'111 i<l fol'ln , 
e 1·i<le11n• of l11111 e 11 for11rnlio11 hei 11g· :i<'<"ll 0 11h 011 dose ,-;f1 1<h. 

l h11.r; 11osis .-- 11;i e 111a11 gi og<'no11-; l" lld ot 11 Plio111a gT011· 111 g· :1 I lllost 
en ii1P h · as ernloili<•l.iorna sol i <ln1 1~. 

1-'r<:. l -ill.-~trnd1111 · of t i re• 1"11 d otl rL"lioma of a nllll l' .''1011·11 i11 fi;.r. 1311: ~olid ty['<' of ~m11·th 
(F. sol id 111n) in ,-a d ing lid"-""" t "" fat 1·('[ [, of t lrC' "'l)('tr1 ;,, , ( 1.1 I 7-f : ~+.11 X ). 

Cusr• :) ((Ji'i ne . . ).S-H ) . 

'l' li l' .-rnlijed 11·;1-; :1 sl1 eep, ,-;iate ll io lia1·<· 1H·1·n Plll;1<· i:ll1·d a 1Hl f() 
lwn· lwen oln·i<iu .-J .1· :1iling fo l' a fe\\ <la.\:;, :1 11 <1 from " ·li icl1 the liY<' r 
<1 lld ~ plee11 ~Yp1·e sub111itted t o Dr. R . .T. 01' i l epp (of ilii;; Tn siitu!e) 
In- :1 11:1tiY<' . wlio 11o!i<·ed no other affedion of t he can·ass . For t he 
n:11'r•1l r.n• :q111ea1:111('e'. I 1lra \1· 0 11 D r. llrtl <·pp'~ descri ptio n : " The 
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fresh fr.-er " ·as of a 1·ello1Yish-recl (;olour and ahout half agarn as 
large a~ normal alHl of firm l:Oni;i stence. The sndace was dotted all 
OYel' " ·ith reddish spob and pah·hes, some of "·hir·li had a white rim; 
these Yaried i.n .-;ize from tliat of a pin",; heacl to ;1hout half the size 
of n threepenny-bit. On sectioH, the rngan 1rns seeH to be rirlclled 
"·ith red spots. . . 'fhe spleen 11·as of n <lark rell C'Olour anrl full of 
foci some1Yhat similai· to thrn•e in the liwr ". 

FIG. 141.- High magnification of the endothelioma of a mule shom1 in figs. 13() and 140: 
·whorls of neoplastic endothelial CC'!l s with very ruclimcntar.1· lumen -formation 
(solid and capillary hacmangioplastic type of growth). (1+17-i; i300 x ). 

:Jii croscopica lly (Figs. 1±2 to 140), the li Yel' ,;hows prono1mceLl 
!'tructural alterations " ·hich, alt hough for c·onYenience to be 
described under separate headings, must be understood as being only 
artificially separable, all intenr,ediate grades ex i ,;ting : -

(a) Multiple circurnscribeil foci often some ·i) cm. in diameter 
anil having a well deTeloped capsule, some 120,u in thickness, which 
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\Ya lL oil ftu 1H t he ,; u1To u1 Hl i11 g iiYe r p a re m·h\ 11 w a h igbly ce llula r 
ti ssLL P i 11 w hi ch colLt geu o us s tro 111 a is 1101 d e1no11sl r a hle. The \' elb 
arP eit l1er :1r n 111 g·ed to 0 un01111 <l a n<l to lin e large "lJaC'<' s (up to (i0011. 
i n d ia 111ete r ) co n tai n in g (ci l'l'ulaiin g) blood; or iu ot lH' r part;; tli ey 
fo rn1 :1 m o1·p sol id tissnP, 1d1icli i.s, ho11·e 1·e1·, ofieu PXCaYated by 
smalle r blood-< ·liann els 11·hi ch are ill -<l efi11r cl a 11 d ,-:ny in s ize d o1n1 
to 1 ho.-;c' of 1· :1pi ll:1r .1 1l irn e 11 si o11 s , :111 0 11 ing only one or., :1 f e11· red <·e lL 
to pass ahrra~t. Tl1e cell 11o u11d:ni P, ;n e poorl ;> rlefin ed :1111 1 th e 
a p Jl enr :1 11 t P of :1 s,"·rn·.di um res11l h : 0 1· 11·J1 Pn they a r e 1wtte r defin ed , 
it c:rn lw ju<lg·p iJ t l1ai t h P p rP1l orni11 a ti 11 g- l' ell-s h apP i s stella te, 
alt hough ( i11 spdi011 ) rn:t ll ,'\' of t h <' e lrme n t:=; a pp <" nr sp imllP-shaped . 

1~10. 142.- l{eti c11lo-c11 dothdioma of th e li n· r of a , beep: one of mu ltiple foci: X otc 
contin uit y with t he pro liferating rcticulo-endothelium of t he hepa ti c sin u,oids 
a nd Lh e ha emorrhages " ·hich rc,ul L from th e c>rnpe of t he blood conta in ed in t he 
neoplast ic cn,pilla ries. (58.J. 7 ; 33 X ) . 
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'Jhe ('ylopLh 111 t:i m odl·ra te lo Lirge i11 amount, i:; p1 olongl·tl in lo 
) H'OC:t':i ~e::; , anc1 ,,-ii h haPrnalu1n-eo:-;1 1t :<Lii 1h a l i1:d11 111<1UYP-pi11k UJl(I 
ha s a fai n ll .\· g r;tnuLu 01 cloudy <tppe;11;lllU'. 'Jlw "i;:e of t lw celL 
\U l'les g reatly, t he larger on es 11H•;1suri11g UL Jl)p. in c1i;1111 ete r . The 
1tuclei ('Oll l" rm t" th e <li :;ti ndl~- q• :;ic uL11 1ype: ! hl',\- 11<1\ e a fnirl y 
s harp 11le 111lir;111 e e11clo .-; ing a r;11·eh ecl <lll<1 dPli('<t1<' r· lHoma ii11 ne1-
\n11·k, so n1<'t illl es \\·ith " te"- <·oa1·"c'1 · p;1rt ideii 011 ih 11 ud<''i, e'i ]il'('inll_,. 
i n t lw "u h111 c-•111lff<11inl ;:one ( h,qwn-h rurnn(o _-;j _-;) . Thc·re <ti' <' 01w to h1·0 
i1udc•oli w hil ·h arc· i11 g·(•nernl Yer.\· inco11spic-uo11~, hut lwrf' n11cl tlwn: 
l1ccu 1· Jtucl Po li i-< '<t('h i 11g· a dialll e tl'I' of '2·8v . Oro"" nnclc·obr int>gu 
Lirii iP .'i <U-<' r;ne h ul 0<-c-a~ion;d P:\<tllllJl t>:< of s ud1 ''<'J'P " <'('II. <· .. ~· . ;1 11 

liH: . I l:L- l•:a d ystRg<'of t hcfocircpn·scn lcd liy fig. 1-12: Hy pc rpla st iv rC'ti<·11lo-cnd<>ihcli1<lll 
of th(' hepatic s inu .soids . (.>8-Vi: :!:;o > )-

d o11g;iled, P.n ·ifo nn 11uclt'o lu ::; rnc•a sun•cl 1(1,,, i n [pn g!h - hali' 111<' 
le 11 gt h of the 11 udeu ,; . ']' he• n11('ki an' mo:< t Y;1ri;1hlP in s hape, " 
ph e110111 e 11011 " -h il- h <l <>Ps not impn':'S 011<' a -;" ,; ig- 11 of <1 11apla s ia h11t 
rnt l1 PI' as <111 ex pre:<sio 11 of a f1m :Li111 en Ld eLi .-;tieih· in i hP tY pP-s lrnpP 
.it t h<· n111-l Pus . The 111 njo 1 ii_,- :1i-<' shoi·t-oYal to p]ong-;itP-oYal (!'ig;i1· 
0 1· s11i11cllp-,;]w ped ) . _\L1 1n- ;ire li,0 ;i11-sh ;1 pecl. Cltl1P1 · l'on11 ,;- p_,-ri fon11 , 
p olygo 1ia1 , incle 1d ed- drn rnde1i :<P t l1P rniuor ity . So 111 e of t h e,;p 
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irr eg uLn iti e,; are a:;soc;ia te <.1 \Y i th t h e vress ui-e of i11cludec1 groups of 
c:;rystab of lw ematogenou :; pigment, appearing cl :; .-;m all spi cules about 
Jp. in length arnl lying iu Yanwles ''"hich c·a11,;e conc:;aYiti es on the 
nucle us. Ha rely, bi - or nrnlti-lol1er1 nuclei occur. Those eells imme
diately li nin g the bloocl -ehanuels tPncl to be fb ltened , resembling 
ernlothel ial c:;e lb (or lit to ral r e ticulo-endothelials), and t hese often 
shmY a heaYi er p igmenfotion- spic:;ules and granules (greenish .rello1Y 
\Yith h aemalum-eosin and gol den \\·ith Herlin erblau) m ay be diffusely 
sea tter ecl t ln ou gh t heir cytoplasm. Free ( desquama ted) elem en ts of 
th e sa m e na hne a re commo11 amon g the blood-cells in the lumina . 
·wi th Mallory's triple stain (Fig . 144) one sees, throughout, a rich 
net1York of re ticu h 11n fihri.ls intimately a~sociate cl with the periph eral 
portion s of the cf'll C' _y t opbsrn and its processes, and clelinea tiug the 
Yascular ~paces. 

l•'ro . 144.- Closc association of reti culum fibrils with the n eoplastic endothelium of a focu s 
of reti culci- endothe li oma of t he liver such as shown in fig. I +2; }fa] Jory -,,·· ll'iple ,. 
stain . (i58·n : 240 x ) . 

(b) 8imilar eu capsulate d foci in which t he cellular walls of the 
rn sc ula r spaces haYe completely or largel-'- (li sa ppearecl and the blood 
has funned a t h rombus: these :ne simply sma ll haematomata i-esult
ing h orn <l f'gener ati Ye changes in t h e neopla stic tissue. Traces of 
the retieu lum can still be ~ee11 separating the bloo<l in to compartments 
and irnlica tin g t he position of the erst1Yhile 1-essel-\rnlls. Fihrin ha s 
been laid cl o,n1 ancl th e erythrocytes appear largely as " ghosts " . 
At th e periphery of s uch foci th e neopla sti c tis1me as in foci (a) may 
still per sist. 
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(c) Foci simibr to those descl'ibed under (a) exeept that they are 
not encapsu lated and are poorly circurnscribetl and u good deal 
smaller (Fig. 142) . At their edges, these foci penetrate intimately 
into the su rrounding hepatic tissue and merge into-

(d) A relnti 1·ely diihrne hyperplasia affecting the Kupffer eells 
of the hepatic si nusoid ~ (see Fig. 142). 'l'his is best seen Tadiating 
fio m the periphery of the foci (c), between whieh an<l the areas 
(d) all intermwliate stages exi st; i.e. there i s a t ernlency fol' 
this (d iff use) hyperplabtic process to be especially manifest in ill
defined foei (Fig. 14:J), or , in other wor<ls, it appears that a more 
diffuse hyperpla stic proce~s reaches definitely neoplastic gra de only 
at ee1·b in focal poinb: - In ~ome parts of the liYer one ib struck 
merely by t he prominence of the li ttora 1 cells of the in tralo bular 
sinusoids and by their increase in number. Else\\·here one may see 
a prnliferation of these elements between the sinusoidal lumen and 
the adjacent liYer-cell-cords, so that bet11·een the former and the 
latter two, three, or four strata of elements of tlie rPti culo-enclotlw 
limn may exist, of ' '"hich only that adjacent to the circulating bloOll 
consists of flattened (littoral) elements. And sueh areas , as h nd been 
said , pass oyer in to more defiu i t e focal proliferation,;. The celL ar e 
similar in all respects to those of the latter. 

(e) In many parts of the liYer thi s type of proliferation of sin u
soidal element ,; associated " ·ith r eticulum formation is replaced by 
proliferation of collagen-forming spindle-cells prndueing a fine 
cirrhosis. 

T he spleen shmYs fo cal changes (Fig. 145) similar t o those 
described u nder (a ) and (c) in th e li-rnr. But encapsulah on is som e
wh at deficiPnt- it appears to be largely limited to an increase of 
connel·t i ve ti:'SUP in pre-existeut tra beculae of thi,; mga n and sueh 
trabeeulae may be invaclecl by the neopla stic cells, with the result 
that massiYe protrusions of the latter into the tra becular Yeins may 
be seen, together ,Yi.th actual gT01Yth along the intima; here th e 
Yenous encl oihehum becomes 1 epla cecl by neoplasti(' rells 01' el se joins 
them ( ?) in a proliferation ,,·here11)' is formed .a lining of SPYeral cell 
layers to the Ye~sel. In the Yenons bloo(l, desqu;1mated neoplastic 
elements may lie seen. \Yhere no tra beculae limit the neoplastic 
tissue, the cells thereof appeai· to merge gradually \1·ith the reticulo
enclothelium of the spleen , which throng·hou t t 11 e J'e<l pulp is hyp er
plastic and rnu eh rnohili,;e c1 to form rna c1ophages (" splenocytes ") . 
For t he rest, the foci are Yery similar to t hose of the liYer , except 
that, a~ 'Youl<l be expected, the blood enclose<l in th e neoplastic Yas .. 
cular spaces is rieher in \\·hite cells , esperiall.Y lymphocytes . Rega r d
ing the \\'hite pulp of the organ, the ::Ualpighian corpuscles show a 
prominence of reticulum cells and ma crophages; and striking 
eYidence of e1·:vthro11oi esi s is sren in the shape of the Yery large 
number s of ery throblasts and (especially ) normobla st s to be found in 
the lymphoid tissue. 'fhe red pulp is much congested with blood. 
In both hepati c anrl splenic foci , mitoti c figures can he found only 
here and t h ere. 

R emarks .- The type cell concerned in this neoplastic process is 
the reti culo-endothel ial cell , as is clearly sho,n1 by the morphology 
with ordinary stains (variation from stellate cells in syncytial 
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a n:111.gP 111ent (u ±Li!t e11PL1 l itto ral el e1ne 11 h ) , tlll· con ,;ta 1i! <1tul intirna(t' 
a sso(·iatio11 of lhe cytopla ,; m 11·iih a iu o 111 i1H•nt tilJl'i lbr leti(·nlurn. tlH• 
111 arke d phagocylic capacity ill res ped of h;1e111a (og(• 11 ous pigment. 
;111d ! he ad u;d rn 11 ti11uity 11ith li.upffPI' ce ll.' of ( \w li n•r and t it P 
ieli(·ulo-eJl( loth Plium of ! he s plet> n . In th P l1uma11 l it Prnt ure , .E11ing· 
(p. l :J (i ) i s w1 y l'011 se 1Ynti1·e reg;ircl in g ll1P ii o-.;_-.;i hil ity of t hP (lewlo11-
m e 11 L of sa n ·o 111 alo 11s i1eopla .-.;11J.-i horn h Ppati(· ('ll(lothe li11111 and 11·:1n1 s 
again.-;( nccepti11g as meso liL1s li 1· 11 eopL1 srn s (:1ngio,;;11To11wta ) i l 10~•· 
ca st•:-; or h epaio 11l<1 in 11·h il'h ( JH• q 1ith eliulll is Yel'y a11aplastic <llld i11 
\\·]1 il'l1 lh P jp 11d prn·1· to PXCPS:ii Y<' Y:1n1Liriza tio 11 :ind rYl:'11 to nc111;1l 
eudo tlwhnl p1'11lift>; . .,ti1·e oYP l'gT011·tlt is 11·p JJ J;i 1mY11 (" lt :1t'nHnTh :1 ,!.!·i1· 
h ep:1to 11 ia ") . .Alt l1011g·h ilH'.-.;e olijedio 1i.-.; ;ire olff iou -.; ly i11upplic ;a bl1• 
li e n ', ii is of in il' re.-.; 1 t-o 1ul'11tio11 i lt P111 ;1-.; ill us1r:di n g· !lie :1 pp:nP11\ 
1-;ni t.1· (eYl' tt to tlil' poin t 11· l1e n • :11Jtho r itiPs dould ( it t•ir t>(;tlllTl'llt·( •) 

}°JG. l -f:).- Heti 1; ul11-t' 1Hl otlwliuma of thC' spiPC'n of l h t' :<ht•t·p: (Jn« of 11111ltipk fot'i afkding 
uolh th i>< o rgan and thl' liwr. (1-iamp '""" "" lig, . 1-1:! t<> l+-f) . (.IH+I ; :l::) · ) . 

of k si Cl llS -.;i 111il:11 to t his in 111:111 . F10111 t he• p oin t or 1·ie11· or l'Pt\;1111 
fn111L1 111Pni:il ·rese 111bb 11 ccs o f t he :1du:1l \1i siologil'al prn('eSsPs, mw 
lll:1.1· h(•te a lso re1-:1ll G;1 ueh Pr ' s cl i,;e:b•', in " ·h ich 01·l' nrs n rnark Ptl 
spl l' 11 ic PHlaq . .t·1•mP11t due to OYPrgro1Yi h of t he 1dil'11lo-endotlH·li:1l 
l'le 111enh of t h is 01g·nn n:-; wP ll :i.-; i n oth er '11 00 11 -forming organ5. In 
ilw! cli sensp nl so , foci rna1· :1r1w::r i n ( hP l i1·er (i n t b1• portal l'a11ab , 
h Ol\'l'H'l ) ' n·g-.1nl i1 1g· 11· ILO:i(' Jll i lll<l I'.\- ()]' S('(' OJHln i· ~· ( lll P( :1-.;( :l 1 i (') cle1w I] tl 
i 11 g o u 1•mlioli c; 111 ) 11nt11re i hpn • j , a differ pnc ·p of opi11io11 . It is ('l:i ssecl 
hy E11·i 11 g a s :1 t 11 111 01H-l i ke lt y p e rpla si:i of en cl otlwli11111 i11l e r111 e rl i:1tP 
heb1·ee11 i11flarn11nl1or.'· :1rnl 1wopln stic OYP rgrow1 h-(d. i11 !he jH"P<ent 
casr t h e ncTornpnnying prolifp1:1tion-a ri si 11 g· from thP sa rn e eleme n ts 
ns g·iye riRP to the t umo111 l'Plls a ncl t lw t 11111 mn-l ikf' hyperpl:i sia of 
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reticulo-en <loth elial n at ure-in the form of :fiLroplastic tissue, prn
tlucing cinh osis). H e fur t her re1muks that " ihe cells lack the 
hyp e1·cln om a tic 11 u clei. of tumour cells, au cl they carefully respect 
anatomical. barrier s(';) ", i h e latter feature being iu pronounced cou
trast to t h e li rnly invasiYe propensities "hi ch are exhibited l.Jy the 
lumom cells in i-eganl to 1.h e thick trabecula e o± the spleen iu this 
case. It m ust also be remarked that, fundamentally, the lesions 
unde1· tlisclhsion pi·eseu l cei1.a in h isi.ologica l f ea lures in common 
" ·ith H odgkin's disease. T he " ·hol e l1uestion of Hodgkin's tlisease, 
" Tetic ulnm l"e ll sanom a ' · of l:nnphoi.rl ti:'strn, Chtucher" s tli sease, 
arn l mono('yti c leucaern i.a (ret i culo-endothel iosi s) in man is still 
shroucletl in mystery. Iu animals "·e are 011 eYen less safe ground, 
although it seems likely that some of these rno1e obscure conrlilious 
eu conuteretl in ih e tlomesticate<l speci es may Jrnye a sigll ificance for 
the human path ologist. 

::'IIy inqnes:Sion of the present case was t hat one has to deal " ·ith 
m ultiple primary t u11101us of liver and spleen, \Yhich, although not 
secondary one to i.he other, far from being independent, represent 
the culmination at foca l points of a diffuse system ic h yperplastic (') 
affection of t he rehculo-ent1otheliu rn in these l\1·0 organs, 1Yhose 
interdependence ha s in recent years been increasingly ernphasizetl by 
) [cXee (19:q. 

AHe1· some h esitation I h a rn clas.-;e <l this case ten ta lively \\·ith 
the haemangiogenous endotheli omas. lt \1·oulc1 appear to have rnany 
fea tnres in common \Yi th t h e multi. ple li Yer tumours described in a 
\1·oma11 Ly Y irlar i (1930) n1H1 iu au infant Ly Foot (1927). Its histo
logy ancl cytology are clear; aiHl although there i s a considerable ten
dency, on Jl hysiological gro urnh (especially from the st a n c1poi.nt of 
blood-fonnation and bloocl-destrnclion) , to differentiate sharply 
het,Yeen re ti cu lo-en cl othel i m n a ud tlrn general yascu br en rl0otheli um, 
on both embryol ogical gro un ds ancl the ground s of normal anrl neo
plastic; mo1·ph ology of th e cells roncerne rl it is hanl lo see furnlarncn
ta l differen ces . \ Ve knmv th at e1·en the general Yascular enrlothelial 
('ells, iu respect. both of potentialities (reticulum fibril -formation, 
e1c.) :rnrl ph:niology, are h ard to sepamte shar11ly from reticulo
<mdoth eli mu : not only may r eticulum :fibrPs bt> demonstrated, for 
example in the endoth elium of the r enal g lomeruli (Allen, 1927; see 
also Corn er, 1920) , n ot on ly do we sti ll spe:1k of the intralobular 
capillaries of th e liver, not only is reticulo-endot)ielium in cont inuity 
11·ith t he gcnen1 l vascula r endothelium; but it is hard to establish 
t hat eYeu as reganls haernopoietic anrl vhagoeyiir: functions the two 
types .~how tl iffp1·pn ces excep t of tlegree . In onlinary endothelioma, 
t h e element s arP also int imateh· assol"iate(l '"ith r0ticnlmn :fibril-
11roch1dio 11 ; t h ey sho,v trn nsitions to th e :fibroblasti c type of cell, and 
even (as \1·e sa"· in one case) t o stellate cell s of myxoblasti c eharacter. 
'l 'hus one ca n h ardly conten d that hy any of these criteria, adrnittedl>· 
prorn ineu t in th e present r:ase-ph ::igocytosis, :fibril-production, or 
vmiation i u <'ell-sh ape antl arrangement-can tumour s cleriverl from 

(';) Tt is h ard to see 1d1>· la ck of such featn r es, charnc:teristic onl.v of 
nw.lia·nr111t t u mours, sho11ld be :ich a ncPd a s e1· idcnc:e against a neopla stic na t 11re 
of les ions. 

( 7 ) Cf. t l1e 1Yiclesprca rl foca l ap pea ran ce of leucotic and leuc:acm ic les ions. 
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Frn. 146.- Lymphangiogenous endothelioma of th e subcutis of a dog: Encapsulation from 
the overlying skin (above, right) ; largely solid type of growth in which occur 
whorls of endothelial cells ; occasional larger and smaller lymph-containing 
cysts. (9061 ; ;33 X ). 
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reticulo-endothelial cells be con trn,;ted 1Yith those Jeri\ eel from the 
general vascular endothelium. If 1Ye are to class such tumours with 
tiarcoma (" reticulum-cell sarcorna ", " reticulo-endotheliorna ") it 
is hard to see how 1Ye can avoid a reversion to the old practice of 
classing all malignant emlothelial tumours as sarcomata. Such a 
unification may perhaps occur in the future, "·hen the role of the 
reticulurn-cell in lymphoid tissue and in lymphosarcoma may he fully 
elucidated; but that time is not yet ripe. 

Diagnosis. - ~I ulti i1le angioplastic en clot helioma (arising from 
the reticulo-endothelial cells) of the liver and the spleen. 

(b) LYc.IPHX~GTOGEKors :K~moTHELIO?.IATA. 

C11sr 6 (Ca11i11r, 9061). 

The subject was a dog from which a tumour, statecl to han~ 
developed at the site of a gun-shot ·wound (lead pellet), was ren10Yed. 
The specimen consists of a hroa<lly-pedunculated OYoicl tumour of the 
subcutis, t'hinly encapsulatecl an<l coyerecl by skin. It measures 
4 x 3 x 2 · 5 cm. On section the (fixed) tumour tissue has a greyish
white colour ancl a soft (glancl-lilrn) consi~tence. For the most part 
it appears solid but in some pads is permeated by a irnmber of cyst
like spaces not containing hlo()(l and Yarying from 0·5 to ,j mm. in 
diameter. 

Microscopically, the neoplasm is seen to lie in the subcutis and 
is distinctly encapsulated from the overlying skin (Fig. 146, aboYe, 
right). Occasional septa of loose collagenous tissue with blood-vessels 
run through it (Fig . 146, aboYe , left), ancl these may sometimes be 
invaded by the neoplastic tissue. The many other strands anrl tracts 
of collagen-forming tissue \1·hich occur in the tumour and which at 
first glance might he taken for a strorna are seen, especially on cyto
logical strnl~· aml the appl ication of fihrillar stains, lo he a part of 
the neoplastic tissue itself. The.'' 1Yill be described later. The neo
plastic tissue (Figs. 146, 147, 148) is composed of: (a) a highly 
cellular tissue 1Yhose elements are closely packed ancl arrangecl iu 
small, rounded to oval, concentric whorls (Figs. 146, left, 147) 
usually varying in diameter from 130 to 000,u, but sometimes also 
fonning larger, more cl iffuse tracts or lobules of cells without con
centric arrangement. The cells are inrl istinctly outlined, oval to 
spind le-shaped elements haYing s'hort-oval to elon gate-oval nuclei 
which vary in long diameter from ca. 1 µ to ca. 1911.. Although the 
nuclei vary a goocl cleal in shape-e.g. some may be indented, kiclney
shape<l, or h1·istecl-signs of anaplasia are almost absent and the 
texture of the nuclei is very uniform: they have a delicate membrane 
enclosing a pale-staining, finely micl evenly clivicle<1 chroma tin. 
X ucleoli are scarcelv Yisible ancl mav be confusecl with the small 
knots of basichrom~tin which can Rl;metimes be seen; they stain 
poorly, anrl a n : K ratio of l : 50 is neYer ex ceedecl. The 11· horls 
consist of a central group of cells, (lisposecl irregularly and tending 
to have plumper nuclei, surrounc1ecl by man~· concentric layers of 
curved elongated cells tending to ha Ye more elong-ate<l nuclei: the 
transition is very gradual and the cells all unmistakably of the 
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same type. 'l'hey are intimately a:;sof:iated \Yith a nehrnrk of reti
culum :fibrils which, more rarefierl in the centre of ihe \Yhorb, 
beGomes more prominent as the periph ery is apprnaG'hecl (Fig. J48). 
At the latter , the celb merge gra<lually into (ti) spi1H1le-shaped 
element,; (Fig. 14(i, centre and right, Fig. 147) which are set f:nther 
a part bee au se t hey a re associate<l ,,-it h t'he procl ud ion of eolla geu. 
This " ·hole fibrillar system- reticulnm an<l collagen-is continuou,;. 
The spindle cells form the wirle Lracts and starnls superficially 
resembling a st rnma , a,; \Ya s nwnti one<l earlier, or ''"hich suppmt 
the ''"horls or surronml ihe mme <1i:ff11se areas of ernlot'helial-like 
elements. 1'lwy s ho\1· all transition s, from the latter, to fihrncytes 

Fw. 14 7 .-Detail of th P structure of the so l id portion s of the canine lyrnphangiogcnous 
Pnd otheliorna shown in fig. 146: \\ 'horl s of cndothclioid cells in continuity at 
tho periphery \l·ith cliffuse>ly-growing s pindl e cells associated with fibril-production 
and more of fibroblast type. (!JO(i I : 2W X ). 
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FIG. 148.- Application of Mallory's fibrillar staining to the tissue shown in fig. 147: Well 
marked reticulum production in the whorls of endothelial cells with gradual 
transition to the collagenous fibrils produced by the diffusely-growing cells. 
(9061 ; 250 X). 
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with :m1aller anll m1no\\er nuclei. I 11 these trads blo0l1- a1Hl lymph
Ye,.;sel:s occur aC'comp auier1 h~- a small amount of adYentilial collage11-
011s tissue: ihrse (iogether 11ith the occasional loose sept.I rnen1ionerl 
preYiou sly) coHstit u te the stroma p1·011e1· of the neopLi sm. H n i. Le sill es 
these (11011-neopla:;til') Yesse ls , there occ1ir huge spnce:i filled with 
lymph (Fig. 140, helmY). The 1rnlls of these are fonned b_,. the 
fibropl::tsi.ic f"ells a 11<l are li netl Ly e1Hlotheli.al elemen ls t·onl i.irnous 
"·ith arnl not pasily 'listiuguishable from the latter; ihe r·o11tle11sat1011 
of cells 11·hid1 fonn ,.; thi;; liniug rnay be one or senrnl la.\·er~ in tl1ick
ness. 1 n some pal'!s of the tumour o nl~- there nrny he n Y;11·iable 
aclmix:ture of Prytlu·oc.des " ·ifh i.lte l.unph. 

::'1Ii1olie figure ,-; are co11firn;1110 the non-collagenou:s tissue and are 
ernd.ic iu t heir rli::;lrilrntion: in 11rn11Y ''"hods none are to be seen; 
on tb e ot h e1 · h an r1 tliree "·ere oeeu in ~- single \\.hod. A count m arle 
at random oYer both types of tissue gaye an in<le.s: of 3. 

8'11111mory. --A circurnsLOrihe<1 tumour of the suhcutis t·omposP<i of 
an inco11spicuo11s shoma arn1 a parenc'hyma arranget1 chieti~· as soli ,1 
\Yhorls of cells of endothelial type \Yithont lu1nen-fonna tion; these 
cells, which iirocluee i·rticulurn-filn·ib. are eYer»1d1ere han~i1ional to 
tracts of cells " ·hich prnchice collagen an<l 1d1ich again go oYer to 
emlotheli:d elernen ts li1iin µ: neopLhti(' lyrnph-sp;1ces. 

Dia,1;1w.<i.-1. - So1it1 and l>·rnph:lll giop1a1;lic ellclot heliorna (ly rnph
angioge nous enr1othe lioma ). 

Uasc 7 (Bonne, 8124). 

-;\""1, C'omplete rnanoscopic cl esnip1ion of the lesions urn he giYell. 
This s pe!' in1 ell consists of neopb sti<" Hodules 11hich we1·e ;1Hache1l to 
the cap .~ ul e of the spleen of a hoYtllP slauglderecl at the Uermistou 
ALattoirs. Of these no<1u1es, some are rou1H1ecl an<l tlisnete, nwaslll'
ing c11 . 2 cm. in <liarneter am1 showing a faiily prominent fihl'o11;; 
strom.a supporting- a softer gTr>· ish ii,;sue. They are firm in con
sistence. Others :ire flatt ene<1 close aggregations of hron<1ly attar l1 e<l 
or somewha t perl u nc ula tecl n othiles ,,. hi ch i udi Yi<hta 11>· Yar_,. i 11 

1li a rn eter from 1 mni. to l cm .. are separate<1 onp, from ;rnother h_,. 
deep deft,_ , and form plaq ues l'Pn<·liiug· a diamete1· of 4 l"lll. Thrir 
s1nfaC' e .~ are coYered h~- sernsa (smoo1 h and glisien iug) . 

Microscopically (Fig. lMJ) the 11 isnele nor1ules lie in tl1e (splf'uic) 
suhserosn i11 \Yh ich thP-Y tru1l to he ci1·t·u1rnwrihe<1 hY a lon~f'-1 e.s:tm p1l 
<:ollag-enous caps1ile. :f-Tm1eYel', in 11rnny places th~ laitel' i...; ln<·kiug 
superfic ially, arnl the h1mom· exte1Hls to imrne<liately helo,1· the' 1·0Ye1·
ing mewi'helimn, filli11g out the whole thiclrnP-ss of the suh~erosa. 
The tissue co nsists of a ''"8ll-cl eYf'loper1 hut most in·pgulad,,· al'rnngP<l 
system of co un ectiYe-tissue bundles (i .e . there is a fibrosis of the 
Yisceral peri tone nm) which i u<1 i stin ctly <1emarca te area,; of ct>llnl:u 
parench:vma. 'I'hes<> nrea,; are composer] of r longatN1 cmcls of cells, 
one or two elements in thickness, \1·hich are suppode11 h)· a Yariahl:;
rleYelope1l lrn t usuall)" ri ch s>·stem of fine collageni se rl strn n rl ,; of 
C'Ollll ecti Ye hssu e ; het\\·een the C'ells of th f'Se solid conl.s, l'eti cul nm
:fihrils are clemonstrahle anr1 nre in intimate continuih· ''"i.th the 
collag-eu fibril:; forming· a " stroma " between the corrl~. Jn most 
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parts t hi s para llel arrangement of ro\\·s of cells between strancls of 
collagen is .a Yery striking feature of the morphology. ln other parts 
the strand s may he se.-eral ro\Ys of cells in thirkness and there is 
often a t ernleu (-'>· for the nuclei to he .aggregated in a small clumps, 
\\·ith out cytoplasmic clemarcation being demonstrable . Although 
definite whorls are not formed, this appearance is .-ery similar to 
\\·ha t has Lee n described in other em1otheliomas. The tumour cells 
are some\Yhat Yariable in morphology, hut are all clearly of the same 
type and haw iu general a close r esem blnn('e to endothelial cells. In 
general they al'e polyhe(hal elements of moderate siie :rnrl (i n pai-affin 
sec tions) often measu ring some 7 to 11,u in (1iameter. -:\Iany, how
eYer , sho\Y (1i stinct trnres of a greater ,,; peciali Fahon in form: in 
the strands or rO\YS of cells it is often seen that they assume a cnboiclal 
or enn colnmn ar shapt> (i .e. fhey are elongated in. a dirt>d ion Yertical 

liIG. 1+9.- Dctail of t he structure of lymphangiogcnous en<lothelionrn: E longated J'O\\'S of 
cells \\' it h oceasional ru<l imcntary traet>s of capillary .lt1111cn formation. (81:?4; 
240 x ). 

to th at of th e l eugth of the strnn cl) , resting ''"ith a broad base against 
the collageuo u,; stroma; on thP other h and, thP ('ells Yery often tend 
to a spindle s'hape (being elongated in the same clirection as that of 
the length of the strand), ancl there is a tende nc.1· for the cell drauds 
to enclose lmuiua of capillary dimensions containing a neutrophil
rich lymph-like fl uic1. Tlrn (' ytopla sm in cliues to a weakly baso
philic reaction , except in degenernt ing: l'ells ,1-ith p)·rnotic nuclei , 
iu " ·l1ich it is strong-1~· aci(lophilic. It appears h omogeneous an(1 of 
hut a slight degree of densit:Y. The nuclei fill at least oue-half of t he 
cytopl asm, in " -hich they are oftPn some\Tlrnt pc·centrirally situ ntec1. 
They are n sm1lly of short-oYal shape, less often elongate-m·al. 'f'h_ey 
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mea1ntre mo~tly ;some G,u iu long (liameter, but more elongate ones 
may reach a length of )nore t h.a11 1 Op:. "Jiinm irregularities in shape 
(angularity, slight serrations of the 1111clear membrane, etr.) are often 
seen. The more t.q1ical nuclei are 011ly Yery moderatel.'· or eYen but 
slightly chromatic.;, sho11·inp; a fi ue, regular network. Ho1Y eYe1· , in 
most parfa there is a seYere infiltration of neutrophils (associate<l " ·ith 
t he tumour tissue in the Yicinit.'· of completely necrntic areas ) and 
in these r egions the nudei often appear ri chly chromatic (necrobiotic 
hy perchromatos is alJ(l pycnosis), .a phenomenon "·h ich is not to 
be interpreted as anything more tha11 a seconda Q" change in essentially 
amblychromatic nuclei. The siugle or (equally often) double n udeol i 
are often moderately to i1rnrke<1l.Y eeceut-ric in location and are foirly 
prominent structures, espeeially in the non -necrobiotic regions; 
n : N ratio~ of 1 : 9 to 1 : 14 are frequently seen; in most Irnclei, 
ho1Yever, the i·atio is nearer l : 25. 

On the surfac.;e of the papillifonn nodular plaques describe,l 
macroscopically, one can see the appearances of mobilisation of the 
mesothelial celh, but there is no continuity traceable between such 
cells arnl the tu1n011r cells. On the other hand, at the edges of the 
lesions an unmistakalile sprouting nppearance of the tumour cells 
is seen, clearly reminiscent of the " bndcling " of capillaries. T'he 
mitotic index is 3. 

Re11u11·ks.-In diagnosi11g this t umour it is essential to haYe 
dearly in mirnl 1 he possibilit~· of secondary serosal l'arc:iuosis or of 
(primary) rnesothelioma. 'l'his cl ifferen t ial diagnosis is not cl i ffi culi 
if it is rememherecl that in Loth tho,;e conrhtious one expect~ to find 
eYidence of an i11tral.71111p/l((t/r grO\dh of the neoplastil' ti,;sue, " ·hereas 
in this case the t ,vr)e of p;ro"·th is ly111z;lwti.r, i .e. resemhling the hucl
cling of ca pillar:\· lymphatics. Further , ean;inoma is excluded b.\· 
the reseJnh I a nee of the cells to enclot'helials , the in distinct clenum·a
t ion of " st.roma " from " pareuchyma " and t he presence of inter
cellular reticular fibrils, ancl the absence of a marked degree of 
ana plasia. Th is tumour should be com pa reel ".it h the pleural l~-m
phangioma s (equine 8045 ::rncl boYine '.):")89); its cliagHosis is lnrgely 
dependent on the si milarity of its growt'h mocle and cytology to the 
younger (solid awl ca pillar.\·) pmtiou s of sud1 tumours. 

D'iagnosis .- Lym phangiogenons entlotheli oma of the Yisceml 
(splenic) peritoneum. 

Su)DIARY. 

In con~idering the angiogenou;; neoplnsms (" enclothelio
hlastomas ") of the clome:;tic .animals, " ·e han attempted to clraw, 
cl il sharply as possible, a 1 in e of clisti nctio'r1 bebrnen t ho~e of 
"benign " type (angiorn ata) and those of " malignant " type 
(endotheliomata). It must freely he admitt ed, ho\\·eYer, that th is 
S'lparation is, in the present state of our knO\dedge , no easier (an rl 
indeed probably con~iderably more clifficult) to ca rr~· through than is 
the discrimination bet"·een certain benign or malignant epithelial or 
connective-tissue tumours; it is easy only in the typiral cases at the 
two extremes of the series . 
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Amon g the cases rep odetl in sorne cletail, attention may be cha,n1 
to the description o± as many as four cases of that rnre neoplasrn, 
lymph angiom a. T he structuni o± ;dl three varieties of this neoplasm 
·-simple (capilla r y), cavernous and c,p,;tic-is rnpresentetl by the 
specime JJ s in t h e collection, but only the e<JYe1·nous type "·as en
co u n (ere cl i n purn form ( t\Yi cP), r he othe1· hYo t umotus be mg of mixefl 
l«lpi llai·y and <«l 1·e111ou s and m t);P(I capill:ny, cavernous an<1 cystic 
t.ypes 1·especl i ,ely. T h e cavernoHs lymplrnngiomas giYe rise to no 
<li±ficulty in (liagnos is, hut the less famili<u lymphangiomas of pre
<lom in::rn t l~· capillary type rn i5e a clifficul t question in their cl i fteren
tial clia g 11 oc;is from (l ympha11gi ogenous) eJl(l o ( h elioma : the c i rcum
stance t hat t hese tmuours gTmY by menus of solid capillary buddings 
or sprnu lings a llm1·s th em (o f nlfil, in pmt ;it lea st, one of the criteria 
that al'e comrnonly u sed i n the 1·eC'Ognitio11 of emlothrliorna, ,-iz. (hat 
l'elluLn proliferation predornimltrs over angioplasia. Hut on closer 
analysis it is seen t li at this "pre<lomirwnce" is meTely ~\11 apparent 
one, since t h e solid sprnu ts of cells are des tin eel soon to a cg u ire 
lmn i1rn, and the £el <ls of soli<l ;.i:1·mytb therefore represent only a 
very t ransi ei1 t phase t h rough '"'hi ch t lie 11eoplm;tic tut i Li pass before 
becoming clearly recogn isable as (neoplastic) ves,;els; non-neoplastic 
Yessel s g rcrn· in t h e sam e manner, .as i8 \1·ell knrrn n. I n making this 
<listi nctio11 from emloth eli oma WP h:n·r raiher (o relv on the absence 
of 1Yh at m ay he (l escr ihecl as a " pennaHeut " cPllul~r predominance , 
011 t he .<1fr,e 11 ce of i nv:isive g n l\dh, arnl on the absence of conspicuous 
anapla'til' cellular f'h.a n ges; although (a:; one might alneady 
expect fro m experience in othe1· fie lcls of turn<rnr vat ho logy) one may 
ea:;il.'· be l c·•(l i n to eH or t h rough an rxclusive 1·eli a11c:e on any one of 
s uch nite ria a lone. F u rther, it goes almost " ·ithout saying that, 
ignor ant ;i-; we are of t h e adual com·,;e of the lesions urnler consi<lera
tion, t h Pir rig irl classificatioH into benign or rnaligrwnt iypes is hase<l 
on less l' ertaiu gro urnlii th an could he " ·isherl. Certainly a naketl eye 
clisti ncti 011 hehYee n certain tumours here termed a ngioma ancl others 
classed as en(l ot h eliom a " ·ou lcl hy no means be possihle in all cases. 
It is a l so li kely t h at son1r authorities wOlilcl class as angiornas 
tumolus "· li if' h in the Onclerstepomt collection are gro11pecl under th e 
ernl othel iorn as. This cl ilemrna, which wme pathologists attempt 
(perhaps more \\·isely) to evade b)· the u~e of the non-committal term 
"encloth eliohhist oma" fo r this \Yhole group of neoplasms, is familiar 
even fro m t h r si:ncly of thr nnu:h l1etter k11mn1 hnernangiogenou s 
tu mo urn. 

Of the f'a.-ws of rmlot]ielioma , more especial interest attaches t o 
the histolopical clescriptio ns of enrlotbrlioma of the heart in bm·inrs . 
of multiple (reticnlo-) ernlothel iomatosis of tlw liver ancl spleen of 
the sheep, aml of lymphm1giogenons enclothPlionrn in the rlog an(l in 
tlie ox. T h r lnst-mentionerl case is of esprrial importanre , in clernon
strating ,,· i t h clarit~· t h r clisiinctio11 behwen l:vrn11hangiogrnous 
h1 mou rs (en clot he liorn a) of serous mem hra n P8 an <l nwsot 11 r l i oma. Both 
thiR easr anrl thr h,·o casrs of b·mnh:ing·iomn of the serosae ma.'· 
11rofitabb· h e stuclir<l in dosr association with thr <lrscription of 
m esoth rliom a in Chapter YI. H is wrll to rrpeat herr. in Yiew of 
the fact t ]rnt the <lishnction bet1Yeen these i\\·o kirnls of tumours is 
so liHlr 1·rrop·nisr (l (cf. ihr app lication of ihe trrm " enclothelioma " 
to mesoth rlia l t u rn ours as "·rll !), that tlw rssPntial clifferrnce lirs in 
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the ly mplwtic grmdh of the angiogenous serosal tumom ·;:; as eon 
trasted " ·it h the intta-ly mvliatic spreacl of the mesotheliomas. There 
are of course also many other difference~ of histologie:il (leta il , aml 
the bYo types can , at lea st in the ox, be (listingnished with ease on 
nakerl-eye examination alone. 

~ucleolar enlargement (e.g. 1 : 9, 1 : 14, 1 : 1G- d. the normal, 
ca. 1 : 60) m:is eucouutered in all eases of endoi.helioma excepting 
one case of l.nnphan gioge11 ous endothelioma of t he dog. A s it 'ms, 
ho11·e,-e1', also seen in ,;ome of the turn ours diagnosecl as ly rnp ha u
giorna, it cannot be e;ousirlere d as of Yii.al signifie;an ce in the asses.-; 
rnent of those turnolus aeconling to tli e dassifirntmy niteria which 
Jrnye here been u sed . 

H egarding the species occlu-rence of lymphangiogenous neo
plasm s, it should he mentioned t h at in·eyious ieconls of lymphan-
1-.riorna nnrl lymph angiogenous enrlothelioma in the bm·ine and of 
lymplrnngiorna in the mule, which ;ire h ere 1·eporterl , haYe not been 
fo untl in the ::rrnilable l iterature. 
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CHAPTER I X. 

Short Notes on Glioma; and on Tumours of Melanin-pigmented 
Cells , of Muscle, of the Adrenal, and of the 

Precursors of the Blood Cells. (1) 

A NOTE OK GLJmrAs IK Do11ESTICATED A NIMALS WITH SPECIAL 

REFEREKCE TO BIRDS . 

I~ the earlier liten1ture on neoplasms of auimab fe\\· acceptable 
reports of glioma occur. In Joest's textbook (II, p. 591) we read 
that such t umou rs haYe been recorclecl in the clog-in the cerebrum by 
Marchand, P etit, and P ecard (1907), in the spinal cord by Piana 
(1889) and in the Gasserian ganglion by Gratia (1889); and in the 
bovine by J oest himself- in th e caucl a equina .an (1 in the retina 
(gliosarcoma). Fox (1912-13) reported as a g liorna a lesi.on of the 
brain of a parnkeet but this case 'ms not acceptabl e to J-oest and 
Ernesti (1917) chiefly because neuroglia fibrils \Yere not demon
strated and t here " ·ere metastases to t he liver (glioma and gliosarcoma 
being considered non-metastasizing neoplasms). ~or \\"US an early 
case of suppose <l glioma in a bovine reported by Dor ndchter (1896) 
acceptable to Casper in h is revie\\· of t h e same year; he considered the 
neoplasm to be rnorf' probably a (polymorphic celled) sarcoma of the 
spinal meuiuges. ) fore recently ])a\\·es (1930) has reported a glioma 
of th e brain of a dog; this tumour \YUS con sidere<1 to be Rn ependyrnal 
glioma, bu t photomicrogra phs are not published. Schlotthauer and 
Kemohan (1905) have puhlisherl a full histological account of a 
can ine cernhral g-lioma considered to be a spon.r;ioblastoma multiforme. 
:X o reports of glioma in t h e domesticated birds occur, and apart from 
Fox' s doubtful case, these tumours h aYe not to my knowledg·e heeu 
observecl in an :v aYia n . 

It is of in terest, therefore, to recorc1 bYO cases of domestic fowls 
which were affected h>- brain tumours, in one of \Yhich the gliomatous 
nature was proved. Iu t he other t umou r , unfortunatel~· , although 
haemal um-eosin sta i necl sections remain, the specimen " ·as destroyed. 
From the simi l arit>- of it s Juoq1hology to the proved glioma, how
eYer, I was completel>' satisfied that this second case is also a g-liorna. 

( ') 1t is scarcely necessary to say that the various tumourn which form 
t l1e t it le of t h is chapter are not grouped together for an_,-thing more than 
con1·en ien ce of presenta t ion. These n eoplasms are either represented in the 
coll ection by too few examples or by rnater ial not specia ll~· sni ted for the 
undertaki n g of a lengthy study of ea.ch type. 
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GLIOMA. 

Case 1 (Fowl, 14258). 

The subject 1vas a Light Sussex hen, about one year of age which 
was reported(Z) never to have laid, to have run veering to the left, 
and often to have fallen over on its left side. Finally the bird 
was unable to stand, lay on its left side and although it continued 
eat and drink it .appeared stupifiecl. N euTolymphomatosis gallinarum 
was suspected. The specimen as seen by me consists of a transverse 
section of the brain (ca. ·5 em. in thickness) the anterior face of which 
transects the posterior part of the cerebrum, 3 to 4 mm. oral to the 
transverse fissure and the posterior face of w'hich transects the optic 
lobes. On both the oral and the aboral aspects of this slice of brain 
are seen foci which contrast 1vith the surrounding brain tissue on 
account of their distinctly whiter colour. In the unfixed specimen 
they were also softer in consistence than the normal tissue. 'rhey 
vary a good deal in degree of circumscription but none appears to be 
encapsulated. In the following description it is assumed that certain 
of the foci as they are ~een in this slice of brain w'hen its aboral aspect 
is examined are continuations of foci present on the oral aspect; but 
it was not desired to destroy the specimen for the sake of actually 
proving this by the cutting of serial sections. The foci may be 
described as fQllovYS:-

Oral aspect of the section.-(a) A rath~r sharply outlined quadri
lateral focus, 8 by 9 mm. which stands. ver-tically on one of its angles. 
I t is situated mainly in the lower part of the mesostriatum of the 
left side, but it deflects the septum considerably to the right and also 
continues through the latter to occupy a small part of the ventro
medial portion of the right mesostriatum adjacent to the tractus 
septo-mesencaphalicus. Its UDper angle protrudes into the left lateral 
ventricle. (b) This - focus is ..., .nailer and more poorly outlined. In 
section it also appears some11That quadrilateral and measures 3 x 2 
mm. It is situated in the lateral part of the hyperstriatum of the 
left side. 

Aboral aspect of the section.-(c) An oval focus occupies the more 
dorsal portion of the left optic lobe. Its long axis lies more or less 
horizontally and it measures 9 x 6 mm. Its dorso-medial extremity 
abuts on the median plane dorsally and its ventro-lateral pole has 

·replaced the dorsal portion of the tectum. T'his focus apparently 
represents the aboral extremity of focus (b). (d) A small focus, oval 
in outline and 4 mm . in long diameter, occupies the ventro-medial 
portion of the right optic lobe, abutting on the median plane. This 
apparently represents the aboral pole of that portion of focus (a) 
whicb: extends over to the right side. (e) A minute focus, poorly 
outlined and 1 mm. in diameter, lies in the right optic lobe imme
diately ventral to the dotsal extremity of the tectum. 

It thus appears that there were altogether three tumours: the 
two larger of these stretched from the corpus striatum in front into 
the optic lobe behind, one being confined to the left side and the 
other being situated mainly on the left side but extending also across 
to the right side. The third tumour was much smaller and was 
situated in the optic lobe of the right side. 

( 2 ) Mr. D. Coles, B.V.Sc., ltindly supplied the history. 
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:Jiicroscopically (Fig,;. LJO, bl, L>2) . tlu~ tumour foC"i are 
unencapsulate1l (Fig. 150 ). Tbeir parenchynrn bas some temlency 
to he cl i vi cl e1l i 11 to lo lrnlec; of 1011111lecl ou Hine a lHl irregular size and 
ofteu shmYing a more open or lace-like texture of their central 
portions. This is due to the presence of a stroma which corn;ists chiefly 
of blood-vessels, a l'l'Olll pan i ed h~- a sma 11 amount of counecti ve tissue ; 
this vascula1· stroma is en ha nce<l in prominence by n 1he11ti ti al accu
mulations of snrn ll l~·m p hocytes. The rm renl' hyma consists of more 
loosely packed or sometimes more doseiy aggregated cells \\·hich 

FIG. 150.-- Glioma of the cerebrum of the fowl: .Encroachment on the brain substance 
(right). 14258; 240 X ). 

are characterised by pale , oval, distinctly vesic11lar nuclei and a 
cytoplasm "·hicl1 has mau~· fibril -l ike prolongations, conferring a 
distinctly stellate appearance on the cells (Fig. LSl). Especially 
where the cells are more loosel~· aJTanged, the cytopl asmic processes 
are seen to form an intricate, much tangled, and irregular felhnll'k 
(Figs. 151, l,52). Seattere1l arnong'st these cells are isolatecl (infiltrat
ing) round cells, similar to those situated perivascularly in the stroma. 
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'l'he tumour cells may have no definite arrangement, or in parts may 
be arranged with their longest diameters parallel. Van Gieson stain
ing demonstrates the absence of collagen from the parenchyma; with 
either of Mallory's fibrillar stains, however, one S·ees a tangled and 
all-pervading feltwork of fibrils reacting· for neuroglia (deep blue 
with the phosphotungstic acid haematoxylin stain-Fig. 152) and 
which at their origins are so intimately associated vvith the proto
plasmic prolongations of the cells that they appear to branch off 
from or to be direct continuations of the latter. The nuclei are, on 
the whole, of fairly uniform appearance, varying usually from 6ft 
to 8ft in long diameter, and have inconspicuous nucleoli. In places 
moderately hyperchromatic nuclei may be found and these are usually 
larger, up to 15ft in long diameter, .and may have somewhat more 
conspicuous nucleoli; the n : N ratio, however, does not exceed 1 : 32 
in any cell and in the majority it is more in the neighbourhood of 
1 : 80. Mitoses are not seen. 

Remarks.-The site of occurrence, macroscopic appearance and 
the histology, notably the microchemical demonstration of neuroglia 
fibrils connected with the cells and the absence of collagenous fibrils 
from the parenchyma place the assessment of this neoplasm beyond 
doubt. In histological type the tumour would appear to correspond 
most closely with the spongioblastoma mttlt1.forme of man, according 
to the classification of Bailey ( 1927). 

Diagnosis.-(Multiple) glioma of the cerebrum" 

Ca·se 2 (Fowl, 9805). 

It is not possible to give an accurate account of this specimen, 
which was unfortunately destroyed by error before the examination 
had been completed . Only stained sections of the brain remain for 
examination and it is consequently not possible to apply special 
staining methods to the brain lesions. 'rhe specimen consisted of 
the brain of a fowl, showing foci in the cerebellum; and the liver, 
also showing foci. 

Microscopically, a section of the cerebellum discloses the presence 
of invading foci of a tissue closely similar t.o that described in Case 1. 
A somewhat lobulated structure is conferred by septa of delicate con
nective tissue, carrying small blood-vessels which show perivascular 
accumulations of round cells (lymphocytes and plasma cells). 
Enclosed by these septa are solid aggregations of cells having irregular 
shape and disorderly arrangement. Their cytoplasm is rather large 
jn amount and usually faintly acidophilic_:_dull pink, but at times 
also a dull mauve, with haemalum-eosin. It is prolonged into 
prominent processes. The nuclei are short-oval in shape .and vesicular 
in type. Most vary in long diameter from 7ft to 12ft. They have 
a very rarefied chromatin network and usually one inconspicuous 
nucleolus is seen (the n : N ratio being usually ca .. 1 : 100); although' 
occasionally larger nucleoli occur and the n : N ratio may reach 
1 : 14. Sometimes a single cytoplasmic mass is provided with several 
nuclei . !1itotic figures can be ,found, although they are rare. 
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GLI011A OF THE FO\\" L. 

J1rc:. l.J l. - Stnl('tun· of the gliorna ~ho \n1 in fi~ . J.)U: l 11ti1natc <:ontin11it,· of neoplastic 
s pong ioblasb with fi brillar pmlongat ion., of t heir cytoplas 111. ( l -l:?°~>8: 300 X ). 

FIG . l .>:!.- Spccific reaction of thl' g lia tibril s in g lioma of the fo,d (fi gs . l :iO and 151) to 
:\Iallory's phosphotungst ic acid haP matoxylin staining. ( l. ·kl58; 625 X ). 
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Delicate secondary septa, composed almost entirely of blood-vessels 
with mantles of round cells, indistinctly subdivide the larger lobules 
of the parenchyma. But there is otherwise no trace of collagen 
among the parenchymatous cells. The focus is unencapsulated. 

The liver specimen was not considered satisfactory for examina
tion . Multiple foci are present whose nature vvas not clear, but 
in which neuroglia fibrils could not be demonstrated. There was no 
proof that these foci were neoplastic or related to the brain lesions. 
It is of interest to record that in Fox's case is mentioned the presence 
of a " slightly atypical metastasis in the liver ". He does not, how
ever, enlarge upon this finding. 

Remm·ks .-Although unfortunately no brain material is avail
able for the application of glia stains, the resemblance of the 
h.aemalum-eosin- and van Gieson-stained sections in structure to 
Case 1 is so marked that one is satisfied that a similar diagnosis is 
justified. This tumour is somevYhat more anaplastic and more rapidly 
growing and some would doubtless term it a gliosarcoma. ~rhe 
difference is, however, only one of degree, and that term is not 
favoured in modern nomenclature. 

Diagnosis .-Glioma of the cerebellum. 

Summary. 

Two cases of glioma of the brain of fowls are described. Such 
tumours, exceedingly rare in domestic animals as a whole, have not 
been recorded for this species and indeed no entirely satisfactory 
proof of their occurrence in members of the class Aves has yet been 
offered. The diagnosis has depended on the finding of non-encap
sulated, softer, and whiter foci in the brain substance, which on 
microscopic examination are found to consist of a lobular or alveolar 
arrangement of stellate cells associated with the production of a felt
work of non-collagenous fibrils which react, not for reticulum, but 
for neuroglia. 'The specific fibrillar staining could, however, be 
applied only in one of our cases. Apparently grades of malignancy 
exist, as shown by Yariation in the presence of mitotic figures, and 
absence or presence of moderate nucleolar enlargement. The possi
bility should be borne in mind that the apparent rarity of glioma in 
domestic8ted species, especially in birds, may in part be ascribed to 
failure to make a thorough examination of the central neryous system 
in routine autopsy work. Gliomas of the human subject are now
adays being elaborately classified. It seems doubtful 'vhether with 
our limited experience of gliomas of the lovi"er animals, in all (includ
ing my own) some nine possible cases, that the time is ripe for the 
application of such a detailed classification to the lo,wer animals. 

A NOTE ON THE 1\1ELANIN-PIGMENTED NEOPLASMS. 

Much confusion surrounds the problem of the histogenesis and 
classification of melanin-pigmented tumours and in spite of the large 
literature ''"hich surrounds this subject we cannot reach final con
clusions until ''Te know accurately the genesis of cells carrying 
melanin pigment and the metabolism of melanin in the body. Com
parative pathology has import(l.nt material to contribute to this 
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study, for melanotic ueoplai:;ms are c011rn1011 in ,;eYel'al species of 
dome,;tic auimab aml are knO\nl in praetically uJl. '1\Yo types of 
tlorne:;tit; anirnah> are especially fr equently the i:;ub ject;:; of melanoti.c 
turnours, Yiz . grey hofoe::;, in 1d1id1 the incidence is ,;uch a::; allows 
one almost to p1·edict that ew1·y sut;h animal \Yhich liYe:; long enough 
is fated to deYelop these tumours; and the Angora goat, the high 
i1widence of m elanotic tumours iu 11·hit;h has been tlisdosed by the 
"·ork of 'rho mas (1929) in this coun try. The term melanoma, nppliecl 
to tumom·s of " ·hich the cells are melanophorons, i;; of coun;e fl cou
fessio n of iµ;nonmce and it i::; prnbahle that under this t;ategol',Y are 
includell h tlllOlll' S of different histogenesi:; ancl certaillly composecl 
of <lissirni lar celb ''"hi ch ha Ye little in corn mou beyoncl their c;onteJJ t 
of melanin; "·hen ''"e refied that in il1e::;e C'ase:> '"e are largely 
ig·n01ant of 1Yhether the pigment is being prn<luced hy t11e cells or 
1uerely taken UJJ by them, it \rill be seen th:it " ·e are he1·e folJo,Yi11g 
the miclesiiable pi·inciple of naming tumours by secornhry or inci
dental feahnes of theil' patholog,'> (much as one might, ill -achisedly, 
group toµ;ethe1· all hrn10m's the celb of 11·hieh contain fat globules, 
a feature 11·hich might mYe its origin to Ye1·y c1ifferent causes in 
different cases). 

It has long been k11mn1 that of the melanomas some are com
posed of cell~ "-hi ch lrn Ye au epi th elial-1 i ke morphology aml ha bi tus, 
1Yhile others are composed of cells which in these respects resemble 
more t h e <leriYatiYe,; of tlie mesenr·h:n11e. rl'hi~ phenomenon has bee!I 
colTela tecl ". i th the occurrence of rnelan in-pi µ;men tecl cells among· 
eJJithelia aucl i11 the underlying c·o1rnediYe tisc;ne. The t.urnours 
refened to b aYe therefore been termecl rnelanoca1C'inomns ancl 
me lauosan,unw s respecti rnly, althm1gh there am those who helieYe 
that the melanotic C'ells to be found in epithelia (e.g. i11 !he strntmn 
basalr of the epiclermis) are not eq11iYalent to their i1011 -pigmentecl 
neighbonrn (tlie hasal rells), but haYe conrn into that layer of cells 
Reconclarih·. \Vhether or not the occmTence of melanotic c·<"lls of 
similar m;Jl'JJhology to the basal epithelials :nnong· \Yhich the.1· lie arnl 
the occunence of m elanoti c tumours whirh in arcl1ilectmr and 
uytology present sirnilari ti es to epithelial tumours is a cceptecl :1 s 
proof that epithelial celL can rnanufadnre melanin. th e finchng of 
nnious gra<les of pigmentation among tu mours like acanthonrns, 
knmYn be~rond question to be of ect()(lerma l rleri Ya ti on, sho1Ys th at 
tumours c·annot be accnratrlv discriminated on the mere basis of 
1uelani11 <·ontent of the rell;. In animals pig·mented acanthomas 
ha Ye been 1·ecorcled by jJ cFa cl ~·ean (1890) for the horse, an<l in this 
\York sn('h a turnour ltac; also been clesnilw<l (Eq u ine. FJ'.ll2-sef· 
Cliapter II); )foGowan (1928) ha s r ecorded rnelanotic tnmoms .of the 
fmd, onp of "·hich was f"Onsirlererl to he epithelial in nature (arising 
from tl1e mernh1·mw .<Jl'f111 11loso of thr Grannan follidr) arn1 others of 
which \Yere of sarcomatous uatnre; in s"·ine melanotic tumours, \Yhich 
''"ere con siclerecl to he melano-epitheliomas arising from the strat11 m 
bosole of the e11iclermis and in \YhiC'h an ah·eolar nrn1ng·ement of th e 
cells ,,-as presrnt, haYe been clescrihe <l by Caylor ancl Schlotthauer 
(J 92()) ; in the goat the occurrence of tnmourn con R i clered to be 
melnnotic epitheliomas and "-hich apparentlv are ven- similar in 
morphology to those m entioned in the pig have been carefully studied 
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by Thomas (1~2~). T'hese tumours 1-rere considered by him to repre
sent pigmented baso-cellular carcinomas; but although their epithe
lial nature is apparent, the propriety of this terminology is open to 
doubt. It will be seen, therefore, that pigmented tumours of epithe
liomatous nature-in contrast ·with those of sarcomatous nature (and 
which are found most frequently in the horse)-occur in most species 
of domesticated animals; and that in consequence, in the words of 
.McGmvan " two types of melanomata-mesoblastic and epithelial
occur ". In these epithelial or apparently epithelial neoplasms, not 
only cells of epithelial nature bear pigment; as is well known, there 
occurs in the stroma a second type of cell-the '' melanophore '' as 
opposed to the " melanoblast "-of mesenchymal nature, correspond
ing with the cells of melanotic sarcomas, but in this case not neu
plastie. The fact that the melanotic cells ViThich have been grown 
1n tissue culture by Grand, Chambers, and Cameron (1935) shm-.;-ed 
only mesenchymal-derivative characteristics does not help us in this 
prohlem, because these observers were dealing 1vith cultures of 
melanotic sarcoma and it still remains possible that, could the cells 
of melanotic careinomas be grown in culture-a procedure which could 
not be accomplished by Caylor and Schlotthauer (1926)-further 
proof of the epithelial nature of the cells of this class of pigmented 
tumour might be forthcoming. 

'1_1he Onderstepoort material has not been of a nature to favour 
elucidation of these problems of melanotic tumours and melanm_
rnetabolism, except in the case of the eaprine speCimens, ·which have 
already been reported on by Thomas. Other observers, with far more 
material, have been and are 1n a better position to take up this study 
in the remaining species of animals (see the recent revie1v of 
McFadyean, 1933, on equine melanomatosis). We are here concerned 
with the pigmented tumours only in so far as to indicate their occur
rence in South Africa and the difficulties of classification which 
exist. 

The occurrence of a large number of cases of equine melanoma 
(melanosarcoma) in the collection is of little further interest here. 
'1_1he appearance of these tumours in an equine population is well 
known to be dependent on the proportion of grey animals, although 
the tumours are not strictly confined to animals of that colour. A 
large numbers of cases of these melanotic skin tumours are not sub
mitted as specimens, because not only is the diagnosis obvious, but 
little further information than is already knmvn can be gained by 
straightforward study of these tumour cells, whose character iR 
largely c-oncealed by their most excessive pigment-content. Among 
the other species, melanotic tumours occurrerl. most frequently in the 
goat (40 per cent. of all caprine neoplasms). It is of interest to note 
that these Jnelanotic epitheliomas of the goat are not confined to 
the Angoras, but also occasionally occur in other varieties (e.g. the 
Swiss milch type); they have not however been enoonntered in other 
than 1vhite goats. In the dog we have encountered five cases and 
in the pig two. A melanotic tumour of the cat was found on micro
scopic examination to be a basal-cell epithelioma and is described under 
that heading (Feline, 14021). As has been mentioned, a pigmenterl 
acanthoma was als-o found in the horse (Equine, 15;312), as well as 
pigmented epithelioma withoht specific tendencies. Both these 
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tumoms affecterl the conjunctiva. The canine tumom:s had much 
the ,-;ame 1110rphology as the human rnelanotie skin tumours, rauging 
from " naeYi " to definitely anaplastic neoplasms . Although g10ups 
of cells ocnu fairly "·ell demarcated by the conn ectiYe-tiss ne stroma 
and as a rule corm edi \'e-tisc;ue fibrils do not pass betw Pen the i11d i
vidual cells, t h e,,;e n eoplasms h a Ye uot a definitely aheolar or epithe
lial a1·chi tecture and t hey do not fa ll readily under either of the 
typ es, mela no tic earcinoma or melauotil5 sarcoma. ln the cases in 
pigs, much the ,-;ame ap1Jlietl; and alJli ai·ently neoplasms of the 
epitheliomatoid t ype encountered by Caylor awl Schlotthauer , iu 
D11 roe Jerseys only, are not 1e1Hesentccl among our ma te l'i a L 

For the ,;t ncly of what are usually r egarde<l as lypi('al meLmolie 
epithelioma s, l10\l·eyer, the cap ri ne material presents :m tml'iYallerl 
1Yealth of speeimens. The~e i.u1nom·~, n,-; lrns been descrihecl by 
Thomas, a1 e so strikingly epithelial in nahne that one is tempted tu 
classi fy them '"ith th e epithelial neopla sm s, as ha s been clor,e iu l he 
case of the pigmeuted epifhelio 1n as from the l1orse and ih P C'at. 'L et 
it is possible tlwt the last 'YOr<l has not heen said r~·~·anling Hie1r 
epidermal c1etin1tio t, and one \Hmld prefer to <l\Yait the final results 
of th e theol'y '"hich i·efers the origin of inel:rn otic tumours to th P 
taetile ernl-organs of 1.he skin before eomrni (ling oneself in t hi~ 
respect. In favour of their epidermal origin arn the foll<ming fa cts: 
their occurrence in a Y a riet~· of animals in '"hich neopla ,;tic prolifP
ration of th e epidenm1l cells ancl thei1· del' iYa ti.Yes (~•canthoma,;, 
sebaceous n eoplastic p roce:'sP~) are equally comrnon, ancl at. the sam e 
sites of predilection (h ead, ears, perineum); the oecurren ce in su ch 
close association '"ith acanthomas as to lead to " eollision s " of the 
hrn n eoplastic tissu es, producing a typ e of mixed tumour: (thi s 
question ha s been di scu ssed by 'l'homas and is also referrecl to in 
more detail in the (li scussion of the mixe d neopl:isms in Chapter X): 
t h e occuneuce of early ly mph-bon1e m etastase8; the a('i 11al archii eC'
ture of the t umour, especially t he alveolar arrangem ent of the cells 
(clearly flemmcaterl from the connPctiYe tissue ancl lyi11g in sol id 
gToups or rontinuon s strand s); ancl the actual cell morphology, 
closely resembling epithelium of epidermal der ivation a nd showing 
anaplastic changes closely similar to those '"hich one m a:v encounter 
in acanthomas . My Yiews on th e que;;tionable desirabilit:-.· of cla ssing 
these tumours as ha~a l-ce ll carc·inonrn s have alrea dy been mentioned 
(see Chaptel' TI ) . Ignorant as we may be of the histogenesis of t he 
basal-cell t111nom,; '"e neYerlheless 1mclersta ud by that term a YerY 
r1efinite clini<:a l ancl pnthological entity, chara cterised by a limited 
i11Yas ive capacit~., by abcienee of metac;tasis(3), by columnar-sh aped 
cells of very uniform morphology, by lack of an aplastic cellular and 
nuclear changes, and usuall» by absence of formed pro c1ncts, e .g. 
pigment, from the C'ytopla srn . From such tumours it " ·ould seem 
imperative, on di11i cnl gronnds alone , to separat e the readily
metastasizing ancl infiltrating ca prine tumours, which are further 

(")Then, are t hose 1d10, in '" ·'· npini o 11 "·ith mnch jnstification , 11old 
that t h e fa et of metastasis in a tu1 11 011r a t on ce p rccl ndes its cla im to bP 
considered a s a ba sa l-cell e pitlt eli orna . R epo rts of metastasi:r,in g "basal-cell 
carc inomas" have hecn fo und. on an alysi s, to concern t umours transitional 
behYPPn ara n t homas and hasal-cell carcin omas, ancl aennthornato us characters 
are l ikel~· to be p ronounced in t h e s0condar:v lesi on s es pecially . Th e literat nre 
on thi s question is to be fou nd in the publications of Darrier a nd F errand 
(1922) , Montgomery (1918), and N ties (1931). 
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distinguished by their pigmentation, high degree of cellular ana
plasia, and a very different cell morphology. It is not too much to 
say that between the basal-cell tumours and the pigmented caprine 
tumours there is nothing in common beyond their occurrence in the 
skin and our ignorance of their exact genesis. 

It is hoped, in co-operatwn with Dr. A. D . Thomas to under
take further investigation of these caprine tumours at a later date. 
Meanwhile I have indicated some of the problems that have to be 
faced in the classification of the pigmented tumours for the purposes 
of the Onderstepoort type-collection. 

TuMouRs OF MuscLE. 

Rhabrtomyomata are not represented in the Onderstepoort col
lection. 

Fra. 153.- Leimyoma of the oviducal ligament of the hen: The myoid nature of the neoplas
tic tissue is obvious to the naked-eye. (14706; 2/3 x .) Reproduced through 
the courtesy of the Editor of Farming in South Africa. 

The great majority of leiomyomata occurred in fowls, in which 
the common occurrence of these tumours is well known. The most 
usual site is the liga1nent of the oviduct (:B'ig. 153) or the oviduct 
(often the uterine portion) itself ( 14 cases). In one case the ovary 
(see Fig. 154), ovarian bursa, and proctodeum were affected by n1ultiple 
leim.yoma fib7'0su?n (" fibromyoma "). This ovarian " fibroid " vYas 
very large, weighing approximately 2 lb; in another, both ovary 
and oviducal ligament were involved by a leiomyoma. In a large 
llroportion of leiomyomata the blood-vessels of the stroma are very 
prominent (leiomyoma haemanglomatosum,): these tumours were not 
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F w . 154.- A large leiomyoma fibrosurn (" fibroid " ) of tho ovary of a hen . Tho t umour 
weighed a bout 2 Th . (R ep rod need th rough th e courtesy of t ho Edit or of Farrning 
in South Africa). 
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considered to be mixed neoplasms (haemangioleiomyomata), and all 
gradations in vascularity exist to the ordinary leiomyomas. As has 
been discussed when dealing with the epithelial tumours of the avian 
genitalia and as will be mentioned again in Chapter X, .a leiomyoma
like moiety accompanieH many adenoid carcino;mas (carcinoma 
leiom.yomatos'um) and we were not inclined to consider these as mixed 
neoplasms; further, it was also pointed out that not every neoplasm 
composed of s;mooth muscle can be regarded as a leiomyoma in the 
fowl: such nodules may be implantation metastases of .a carcinoma 
leiomyomatosum in which, accompanied by great proliferation of the 
muscular stroma, the epithelial elements have undergone regression. 
The total number of leiomyomas encountered in fo-vvls was 14. On 
the other hand only two smooth muscle tumours were found in 
mammals; multiple leiomyomata of the urinary bladder of a goat 
(14142) and a malignant leiomyoma (" leiomyosarcoma ") of the 
vagina of a bitch (Canine, 163] 0). 

The structure of tumours of muscle is well known and details 
will not be entered into in this text. 

A NoTE oN TuMouRs OF THE ADRENAL GLAND. 

Tumours of the adrenal have long presented a problem in classi
fication to which the somewhat limited material in the Onderstepoort 
collection cannot be expected to furnish any final solution. These 
tumours have long been treated .as a group apart, recognised under 
the name of hypernephro;ma. In recent years there has been an 
increasing tendency to restriet this term to tumours of the adrenal 
cortical elements, those arising from the elements of the medulla 
being ter;med phaeochromocytomata or neuroblastomata, ete., .accord
ing to their nature and that of the stage whieh has been reaehed 111 

the differentiation of the neuro-ectodermal elements from which they 
arise. It has also become customary to attempt .a division of the 
(cortical) hypernephromas into benign and malignant types: some 
authors (e.g. Geschickter, 1935) identify these with adenomas and 
eareinomas respectively. There is, however, .at least to the student 
of comparative histology and oncology, a grave objection to this 
terminology, because it earries vvith it an admission of the epithelial 
nature of the cortieal elements and of the neoplas;ms derived there
from. But the fact is that these peculiar cells, of mesodermal 
derivation, are by no means clearly of such a nature, and it is well
known that, in domestic animals at least, intercellular fibrils are 
demonstrable in the adrenal cortex, a cireumstance which, strictly 
speaking, is inconsistent with the epithelial nature of these cells 
(see Chapter II). Even if, for the purposes of normal histology, one 
Is, on .aecount of the not very obvious nature of these reticulum fibrils, 
willing to overlook this incompatability, in eomparative oncology 
one is soon confronted with the diffieulty of tumours, clearly of 
corti?al origin, of which the cells are quite clearly related to fibro
blastic elen_1ents rather than to epithelium. This dual potentiality 
of the cortwal elements was long .ago recognised by Adami (1910) 
and by Woolley (1902), who therefore spoke of cortical tumours as 
" mesotheliomas ". The latter author showed that an apparent 
adrenal " carcinoma " may have sarcomatous metastases. This being 

334 



CJ.AS SIFI CAT I ON . 

the case, we sh ould not lie \Yilling as yet t o fo llcnY t he more recent ly 
urgec1 nom enclatu re of tumour pathol ogy and should rath er, fo r th e 
t ime being', h e coutent to pla ce t'h ese n eopfo sm s in a separnte catego.r y , 
pract ical rl ifu culties b ei ng OYer come b:-' sp ea kiug .-; imply of bemgn 
or malignant (cmti ca l ) hyp eruephrnmata , as th e case may be . 

In the assess 111 eut of local ised e11la1g e11ie nts of (li e su pnne1ial 
ari se diffi<;ulties i n distiug u ish ing beh,·een cougeni t al anomalies or 
<lisplacements, localised h.1·pprplasias, an d b enign an<l m al ignan t 
rumours wh ich are in m a n.v resi ieds comparable to th ose \\·i th which 
(·h e study of he pati c an d t hyroicl u eoplasm s has m a cl e u s familiar 
(Chapter r q . H er e again , th er e is li t tle doubt f ha t a stri ct separa
t ion of suc h pr or- es,;es may , in at,ypical or in termediate cases, result 
in a 11 art ificial d assification . Yet, so far n;.; is poss ible, the attempt 
h as to he ma<l e . 

Lesions cousic1 erecl to he accessory cortical Ho rlules (more 
fr equeu t ly in (he li terat 111 e actually rlescribed as tumours ) as \Yell 
11s loca l i sec l h yper]Jlasias lwYe no t been in clucl ell in t he st.a tis ti cs . 
A ccesson· 11 odnles of cort ica l t issu e, u Ruall:.- described as ly ing within 
th e adrena l caps ule or \\·i t hou t the a<henal , m ay also occu r within 
the cortex or eYeJL in th e m eclnl b of th e g land. }[any of such 
n orlul es, if ,; eri al sect ions be cu t , c.a n clear})· he seen Lo h avp arisen 
as invag inations of t h e cortex, an<1 t hese co nsist of a centra l core of 
1·01tnecti ve ii ~ :;ue ( re preseu ting t h e capsule) ,,. h i ch i s smTomHled in 
t t1 rn by tl1e Y1n io t1 8 la_vers of the cortex . 1 he r eti c t1lari s (n ow the 
ot1 t ermost ) h ei ng c irc;111 nscribed but 11 ot euca p:;nlatecl from t he normal 
coi- t ex or medulla (as t h e case m ay be) in to \Yhi ch t h e invaginat ion 
has occu rred (Fig . 155) . Other of t h ese n otluleR are Yery similar i11 
.-;Lruetu re, bu t do n ot haYe t heir layers inver ted aml are therefor e 
cl emarcatecl peripher ally hy a capsule . Th eir existence migh t b e 
expla ined as a g rowt h of oth er cor t ica l elements ar ound the ar ea 
which comes to form the ll 01lt1le, or a s a <lisplacem ent of less differ en
t.ia ted celb i n lo the rleeper lay ers, i11 oth er wor ds th e result of nothing 
111ore t ha 11 :.i mi stiming or la ck of syncluoni:.mtion of g rowth- or clif 
ft.rentiatio n- rate,; in Yar iou s parts of 1 li P cl e rnlopi ng organ . 'l'h ere is 
not hing ill eith er of th ese i _v pes of l esion s, saYe their n akecl-ey e 
appearances, to suggest a n eopla st ic : prncess : i hey lack the u sually 
accepterl c:1·i teria of t rue ( u mou.rs; in mi nu tP structu re there is n o 
clepartu re from th e non rnd ;1 11d t"h e HUITouncling t i ~sues do not betray 
PYiclen ce of g-ro\\·tli presslUP. lt is not fl e:sirahle, t h er efor e, to identi t y 
t hese nodule,; wit h ueoiiln sm,;, t h e more :;o since Lher e do exist 
enlargements of ach en a l c.;ortical t y pe to " ·h ich th e term aclenoma 
uwy , quit e fittin g ly, be applierl . L oca li sed hyper pl asias of th e 
cor t iea l t is:rnP are also t o be dist ing u ished from tu mours : typieally 
t hey l ack encapsulation , do not exe 1t a g rowt h pi.-ess ure on t h eir 
S\llTou rul in gs, of te n occur i11 mult iple form , an cl sfruclu rally clo n ot 
de1mrt sig- nifican t ly from th e n orm al; i11 ot her word H t h ey lack th e 
c haracteri st ics of ant 011orn01rn gTo\\·i h s a nd ar e fh e r efl ection (cf. th e 
liver an (l t hyroi cl tissu e) of an inhereut prope nsity fo r a vigorous 
i·epair of damage which th e cortex rna_v suffer . Th e re are how ever 
intergrad es (again compar e the live1· a 11c1 t h e th yroid) in whi ch c1 is
crimina1 ion from n eoplasms ma_,. he ,:omewh at artific ial. 
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F ra . 1 5 .j.--~\ nodul e co n~i:-:ting of an in Yagination o f cort ica l tissue' in the a !rena l me.J ulia 
ol a goat: The orde r of the cortiea l btyer' in the foc;us is revc ri<d, i. <' . centra ll y 
a co re of connect i ,-e ti ssue ( c;a p;;u le) then a n ind ist incL :011 ·1 a rrur1/r1. "·h i le t he bu I k 
is constituted liy a z. reticulatu wh ich (left top corner a.nd right bo ttom corner) :., 
ahuts on the mcJullary t issue of t he g land . (157.3.3; llO x l. 
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After eli mination of lesions of ihe t,1·0 ahoYe-rnention ed types 
from onr hy perne phrnma ht, the 0 ud erstepoort collection contain s 
onl,\· ten example,; of true a<henal tumours. These rearli ly fall into 
the accepte<l cla:l&ificatior, : ·- · 

1. (Cmtlc11l ) Hyp en 1epl1 romas. 

Of eight cortica l tu 111olus, six ai e 1·egarded n,; b enign and t 'rn 
3'3 rnal ignant. 

(a) B e11/gn Tmnoin-s.-'i'wo of th ese occurred i 11 ho1·ses, t " ·o in 
sheep [a sper;ies in ''"hi ch the occurrence of arlrenal tumours has for 
the first time (as la tely as 1931) been meutioned liy Felc1rnan ] 
and hYo in oxen . All these t umours were eucapsulater1 n odules, 
causing compression of the sm>ro1rntling ti ssue . One hoYine t um our 
(5926) bore much resemblance to the first equine case to he menti one<l , 
being of th e : ona 1·etic11lru-is type and showing an almost i<lentical. 

}'re. 156.-Structure of a spind le-celled cortical hypern ephroma of the adrenal of the sli e<>p. 
( 13867 ; 180 x ). 

•' h ernia" thro ugh the caps ule at one point. One of the equin e 
tumo urs (12,376) was ch aracterised by an excessiYe lipoid content 
o l the cells ,1·hieh, apart from a resulting m e<Jrnuical compression 
0£ t heir nudei , sh owed no signifi cant differences from th e 
normal elements of the zo11a reticula1'is. At one point t h e capsule 
was r1efici ent , a n<l what m ight be c1 escriber1 as a small 'her nia of the 
neoplastic ti ssue protrurle<l into th e adjacent cortex; it lacked sig·ns 
of invasive gTo\\·t.h, hmnver, and did not lead 011 e to doubt the 
benign nature of the tumour. In t h e other equine case (.j570) both 
the zona 1'eticitlaris and t11e zona fa sciC?rlata \Yere imitated in different 
parts of the tumour. In t h e ovine cases (10064 and ] 3867) the cells 
were alm ost exclusi vely of spindl e sh ape (Fig. 15G) an<l one cou l rl 
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not here speak of " adeno1na " \Yithout conveying a misleading 
picture of the histology. The cellR of these sheep tumours are clearly 
closely allied to fibroblasts and show little if any epithelial characters. 
Although there is considerable variation of nuclear size, other sig·~s 
o± anaplasia are lacking and the mitotic irnlex is uil, 60 that there i~ 
little justification for misinterpreting them as sarcomas. Occasional 
('ells show the presence of intranuclear inclu8ions of the type con
sirlered to he derived from nucleoli, otherwise the nucleoli are not 
enlarged. There are no signs of invasive growth. In the one case , 
however, encapsulation fai led at part of the circumference and 'here 
the neoplastic tissue blended gradually " ·ith the normal, reminding 
one of a hyperplasia rather than a tumour. Both neoplaRm and 
adrenal tissue are infiltrated by eosinophiles. These lesions have 
characters that remind one of embryonal types of tumours (cf. those 
of the breast and the " foetal " adenoma of the thyroirl). One feels, 
iu view of this and of the pre;:;ence of nuclear "inclnsions ", t'hat 
the possibility that these tumours may be in au incipiently malig
nant stage aml might have progressed to malignancy in course of 
time must be borne in mind. On the other hand, the peculiar nature 
of these lesions "·ith their superficially sarcomatous appearance, lack 
of anaplasia (except for disorderly arrangement of the 
cells), and eosinophili c infiltration tempt one to point 
out their similarity in all these respects to the contagious equine 
·arcoicls (see Chapter X). The possible significance of such an 
obscure relationship will not, however, be pursued here any further. 

(b) .lfoli.r;nant Tum.mus .--Yialigna nt (cortical) hypernephromas 
\vere foun<l in one bovine all(l one equiue. The case in the horse 
(12614) was accompanied by metastasis to the mesenterir; lymph· 
nodes, and the wall of the vena cava (lymphatics of the adventitia) 
\vas also invarled . The c:ells were of a single type, apparently epi
thelial in character, bore no resemblance to the medullary elements, 
and were arranged in thick solid cords separated by a delicate capil
lary strorna 'vith little collagen. The mitotic index was high. 'rhe 
bovine case (Jfi650) was, 'histologically, a (false or embryonal) mixed 
tnmour, which is conceived as being derived from the corticogenic 
mesoderm: it consists of both epithelial-like elements of the cortical 
type and fibroblastic elements, as well as transitional forms and 
endothelioicl cells (see Fig . lfi7). An interesting feature of this 
tumour is the simulation by some of the outlying alveoli of the neo
plastic parenchyrna, of a zo1w qlomentlosa, a structure which is 
absent from the normal adrenal cortex in the ruminant. 

2. Phaeocliromocytoma. 

'l\vo certain cases of these turnonrs occurred-in a bovine (8262) 
and an equine (13449) respectivel~·. 'l'he equine case \\·as easily 
recognisable as a (clinically) benign tumour composecl of neoplastic 
phaeochromocytes . As Rabin (1929) has pointecl out, the cellular 
ana plasia to be found in these tumours as well as the occurrence of 
numerous bloocl-chan nels linerl clirectly by neoplastic cells are not 
to be regarded as signs of malignancy. He refers these features to 
a natural growth-mode of the cells. In the bovine case similar 
circnlatory channels were present, but contained more lymph than 
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b lood. In a thinl ca:;r ( i11 .a LoYine, 4196) the cli agn osis of p lrneo
chromocytom a rema ins a m er e probability: calcific chang es 
(" psammom a ") lrnYe oYertaken th e gr eat er part of th e t issue avail
able for examination , 1d1ich ha s also suffererl ch an ges from long 
preservation ( o\·er 11 ye an;) . 

l;!G . 157.-Embryonal cortical hy pcrnephrorna of the ox: Growth la rgely ofasarcomatous 
type; a bove, right , t he t umour capsule which is in vad cd by neoplast ic tissue 
s imulating a zona gloinerulosa. (5576 ; 60 X ). 
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I.EUCOTIC TU)lOUHS. 

A J\"'oTE OK 'l'ceiLoL· 1,s co)1Posi-:1i 01: THE ELK\lExTs oF THE LY~LPIIOID 
T1ssn~ . XKJJ ox Trei1onls .1x1> ~JoO!'LAsnc DrsE.\SL ' is ll'IIICII 
THE PHiccnrnoL{S or THE Br.oon CELLS P.ulT1cu·.nL. 

A. The Fo1rl. 

ln the 1Jin1, the classifira ti on of neoplastic prnli fe ra ti rn prn
cesi:;es inYohing the blood-forming· elemenb prei:;enb :;erious diiti
cultie", for the following- reasons: -

l. All graclations occur between rnore or less cli,;crete neopla:;lic 
enlargements of this type ancl more diffuse affection:; of lhe organs 
and tissues in 1\·hich one en n not spen k of primary growth and 
seronclarie:> or iu "·hich no actual tumour i:; formed. Yet these 
(li:fterenl avpearances obYiously are dosely relatecl ancl it is 11ol 
possiblP, except in lhe extreme C'ases, satisfactorih· to rli:fferentiai.e 
bet"·een neoplasms and " leucoses ". 

2. From the aetiological slan<lpoinl thPre i .-; as .Yel 110 ngreemenl 
as lo the relaiionshi1J behrneu the llnee Yarieties of neoplastic pi·u
liferatin processes in which cliffereul blood-cell linenget> are C'Oll
cerned. 'l'o-dny the ,,·eight of e\·.ide]l(·e is in favour of the 11011-
tnmsmis:;ibility of lymphoid leucos is (Fmth, 193la, Feldman anc1 
Olson, HYl4) , an<1 of the transmissibility plus iuterC'hangeability of 
myeloi<l and erythro-leucosis. There are, hon·eyer, still seYeraI 
authorities \Yho believe tbnt lymphoid as \\·ell as the other two forrns 
of leucosis is trnnsmissible by cell-free fill rates (E llermnn, 1921). 
arn1 other~ \1·ho believe that int en hang-ea hility of le11C'o,;e,; w i lh sar
coma of the lfous type (Furth and ~tuhhs, 19:34), a11<l eYen \Yith 
le,, ions called '' ern1othelioma '· ma.\· he c1emo11stra tecl (Furth, 
l!:J34). For the present, however, ,,-e ma.Y hold, as a 
1Yorking plan (a) that lymphoid leucosis is non-transmissible 
arnl aeliologicall.\· dissimilar to Prythro- nncl rnyeloic1 l<'ucosiH; (!;) 
tbat the latter hrn are interchangeable, i.e. that " ·ilh cell-free 
filtrates of the one type one can produce the other type of disease; 
(c) that the ne!iological relatio11;;hip of leuroses and sa1·comaia can
not be reg-:nclecl as t>atisfacto1·ily Pluc-iclaiecl, hut that an exr·elle:it 
case ha s been made out for furthe1· inYestigation. The diffi.cult,'i· 
\1·hich hampers tbi s type of inY0slignlio11 ancl 1Yhich ma,'i· seem 
slra uge to thos0 "·ho lrnYe 110 experienc-e \Yith a\·ian necJpla slic pn1-
liferaliYe proces,;es, is that tlie extremely high " spontaneous " in
eidenC'c of these diseases is surh m; to len<l to inrnnrlusiwness in all 
hut the most elnhoraidy c·ontroll0rl transmissio11 exverirnents. 

8. Although in er,'i·thrnleucosi .-; no nchwl tumom· is forlllecl in 
lhe bo<l,'i·, the rell proliferation lwing ('onfinecl to the ldoocl-stretim 
aml the neopbslir elements lwing· therefore arnl b,'i- their naiHre un
able to cohere to produce <liserete enlargem ents, yet the aetiologiC'nl 
iclentity of this disease with rnyeloic1 leucosis and the grarling of the 
latter from diffuse proliferations into di screte tumours (myelory
tonrns) nm kes n 11,'i· rliscussi on of neoplasms \1·hich treats of " m,'i·e lo
t·~· torn a " hut neglerts myeloid leucos is n hiu·hly artificial one: 
similarly, it does not seem to me to he achisahle to nttempt n rigid 
distindion between "lymphosarconrn " anrl "l,'i-mphoid leueosis ", 
t here being- all intergracles from the rases in which one r·an i:;peak of 



AYL\X LEIJCOSES. 

a p n n1a ry turn o ur <lllll ! ral' e ib int:•LJ't a .-;t' -'· lot l1rhe in \d1iC'li mull iple 
foci occ111· Ill rnany diffPreut ol'g-<1 11.-; , none apparP11tl:;· of ;i :iPCondal'y 
11at11n·. 

L·ncle!' thP:iP diflicul! l'in-11rn .-;L1 11ce . .;, it ha..- "PPlllt>d athi.-;ahk, if 
::uy 111f•nliou at all is to be nwde 0± s l1ch d1.-; e n.-;p~ in fowJ.;. to tleal 
11itJ1 the 111 all. A l tliouglt tilt• Onrler.-;tP1Jour(· collect ion c·ontain.; a 
bl'g-<' nl1rnhp1· of spl'1-i111p11.-; of the .;; t• c:l:'P:i thP mat eri:1l lub nol hPen 
pal'ii"11lm·l.\- s 11i tab lP for 11atliologi 1·:d sl 11d y, liec;111 "e hlood Pxarninn
tion .-; 11·e n · noi 11rn<le at thr 1i111 e . lt i.-; . tlH·l'efo n-· . 111>! pn111u:it>d to 
do Jll(JJ'e than to g·i\P :1 ,-;hurt :irT01111l of the rHntn1•1u.: e of ihP:i<' co 11rli
tion.-; in Sonth Ahir-:1. 

_\[alig-11<1111 I._\ 111plio< _\"!0J11;1 ( lym plioliluslu111:1 ) . 1 nducling l yrn11lioid 
lcuco.-;i.-;, i.; by f:ir ili e co111 111 m1p.-;t 11PopLi.;lic Ji.-;e:l:iP of fo1d,; in Sout h 
Afri('a , ! li e collectio11 adually c-o 11 l;1iuing sp el'i nH•n ,; of 91 r·ase:;, a s 
11·ell ;i s one casP in a t 11rl;P_\-. In tli<' rnajol'ity of i.Jip,;e c;i.-;e::; no nui.opsy 
11·as JlCl'fnrn1ecl; one .;imp ly r el'PtYe<l frag men (..; of one ol' more organs 
iire...;pn·ed i 11 fonnali1i. The p a i hology uf t h e...:e le.-;ions i.; \Yell k110\1·n: 
one 111:1_\· P11co1rn (e1· sollt:11'_\· 11rirn:1n· tt11110n1·..- composed of the <·ell,; 
kno\1· 11 ;1:; l.nuplioid ltaemobb .;ts (lyrnpl1oblasls. large iyrnphoeytes. 
haemoc·:do hla,o;i..-. h:1P11toh istiolilasb. l~·rnphoicl \1·:1111leri11 g- u· lls. p(c .. 
etc., :1cf'oi-rling- to d ilfon•nt :111ihOI':;) su.-;pe11dPcl in tl1P rnrsli e::; of a 
i-etif'11 l. urn: 01· sirnil:ir pi·imar:\- t umours :1pp:1rc>11ih wil l1 hloocl-hm·np 
rnPta:;tnse.-;, or 01·g:111s :lil<'r-tPd li .\· ·· l_nnphoicl 1P1wosi,; ·· - <':i]lPl'ialh· 
ll1e liYer IFig. 158), kirl11E'.\' . <'le . The la1-g<• di...:neiP tun:ours 111:1 y 
lw founil :dteding iliP ,;kin. orn1_\-. 11111 g (L.'jg_ 1-)!J ) . c·lo: 1c ·a. p(c-. 

'l'hesP l11111 o m -..; hnYP he1' 11 ki1011·11 1111<lPI' \·;nio n.' 11:1111e.--;, in the o lder 
1.ite1·:1tl1re heing (·b _.;.-;pd :1...: .-;;11l'OJ'l:l:i (1ouncl-<·Pll P1l .-;;1n-onrn. satr·om11 
_r; lu /J(!l"l'/l11lru-e, ly 111plios:11To11w ) n11d 1110.--; \ ot tlw olllPI' :;lat islic.; for 
tl1e 01·r·1UTPll CP of s:1 1T0111:1s i ll fo1\· I.-; iuducl ed t he'<' iu11101u·...: with ihe 
il'ue ..-:1n·o 111a .-; (<•.g-. iibrnplastil' ,;;_11Torn:1 , ·· lll i;.;Pd-celle 11 .. ...:~nc·o111a, 
m .\·xopla:;ti1· :i<IJ'l'Olll:I , ell'.): s ul'h figun· .-; a1·1· i lwl'efon• not dirPl'tly 
c·ompa r:1 bl P "-i ! h rn o 1·e modern 011 es. "- herP ( herP ha..- been a Yer_\· 
ge11Pl':1l <lgTPell1P11t to (1·e:1t of lu 111 our:; of ly111plwid l'Pils :t:i a l'l:l:i:i 
:q1a1( fro lll tho,;p of co 1111Pcti1·e-li.-; . .;ue l'PlL. Tl1r inl'ideu(·p of lhe 
11eopl:i . .;tiC' 1li:;ea...:P 1rnder di .'Cll .'sio n :tppea1·,; io Ynn· "·illPl~-: iluongh
out i l1 <c• U1•1 ·nl<111 l it<·rntu l' e \H' rr:1<l of it _, Y<'l'Y <·om111n11 n<·1·un-1·11ce 
( f'f. .J oP~t ;rncl E1J1P-;ti, HllG , P e 11tinwlli. l f! IG. :\IalkP. J!l'.lO: also 
'l'.\-zZP I' and < h·d1rn:--. IDO!J ). \1·iii lr \l cG-01nrn (19:2S 1. i11 :Ill <':de11s iYt> 
siu<h nf llPopb .-;ia i11 fmd..- 111 r1dio11~ ih:1 t 11<· foilPll io en<·mmtPr a 
.--;ingl c' <-:1.-;e. ,\ 1 mo:;t :1 ll t hP P:nlil'I' \Yorke1·.-; ren11erl t hesc• i urn ours 
' · ro1111d-r·c•l lPd :-;;nr·o 111 ;1.,; ' '. This (PJ'lll i.-; to-<1:1\· rnucli ont of foyoul'. 
P:ipe< i:ill.\- i11 tl1<' r-: t:i<' o f 11il'rk ' 

_\ I _\ ·Ploid lP11<·0.-;i,; a11<l myPlocyto11ia' :1re, on t ii P co 11 t i an·. a 111011µ· 
t iil' l': ll't' l' disP:lsPs of fcrn· ls i11 thi.--; ('OllnirY. \\' p lt<lY<· eJl<·ou11tp1·r cl 
011lY thl'Pl' <il:'l':i, (11·0 of \1-l1ic-h t-x i ~te<l ,), rnll i.-;i on i11mo11r,; \1itl1 
·· n1i _, 1•1l-1·<'lirll ·· .;;1n·orn:1 ol· thl' <ll'an· : <)JJP of ilH•sp '1 :1.,; l11 •p11 
l'Ppo1ll' <l (o_g·et l1 p1 witl-1 !hP s:rn:o rnn s (F<;wl. 1.-i"J\I()) in Ch:1pt Pr \TlI . 
. \,; \1 ·a,; i11e11!ion<•cl thrre, it seemed tlrn t in ti.ti,; <-;1 . .;e onP w:1s dealing· 
\1·ith :1 111.n•locYtnmn in thP na1To1Yc-•r 'e11:i<': it appPare<l to lll' pl'irnar:Y 
i 11 t h <' <ff a r_,. 11·hilr l be .-;eco11clarir.-; "·pre n · 1n·e.;c· 11terl 11_\· lia ernato
g·p nou.; mPtastasP:i io thr ep il':1 l'clium an<l by multiple impLtn tat ions 
mi t h r abclomin:tl serosae . :.'\ot onl» t he t1YO p1i111ar,\ tumour' hut 
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Frn. 158.- Lymphocytomatosis (lymphoid Jeucosis) of the li ver of th e fowl. (10351 ; 
natural size) . 

:Fro. 159.-Thoracic wall of a fowl showing lympl10cytoma of the lung attached to t h e ribs 
and infiltrating the m usculature. ( 15962 ; 2/5 X ). 
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aLo tl1ei l' irnp\;111tati"11 s l1;1<l urnl ergu1 1p ·· 1·11lli -;io 11 :; · · an<l iniel'
lll ingli ng of their ti ,..:s ues i11 1Jht1·es . llist ol11µicall.1, the disease in 
11ue:i l ion 1·on:iisb of ]JrnlifP1<1tions of 1111·elol'\ (ps ;111.J U1 e1·e may in 
some 1-;1 se.s be a 111yeloge11uu s 1Pul'.;1e111rn'. 11· is s111"p1·is ing thn( 11 0-

11·hen· i n ilw lit Prnhn1• urn one fiu1l n rnm·e a1·1·ul'<iit• icle 1itifi!'ation of 
the cdb 1·01 1cen1Pt1. It seern -; usualh· to li e ;1ssumed t ha t t hey are the 
ueop lasti c co1rntPrpnrts of true eci,;i1;opJ1ile 111.1Ploc1 iPs , lw1·<1 {1;,;e their 
gn1m1 lP.s ;ne 11 -;uall.1· rou111letl. Th is co111·epi i" 11 i:i pnoneou:i. 
Actually t l1 e 1"1-•lls UH) pse uiloeosi11ophil i• rny..loc~tP .s, ihP pre1·ul'son; 
of i ho-;p grm111 lol'.ytes of the fo11l 11·hid1 h;11 e rnd-sh<1ped (sp indlP
s ha p e1l ) gr anulPs. Th P !'onfu,.;io 11 ari sPci lw1 .. 1t1 .' P of th e fail ure to 
i·ealise tlwt in the earliel' myelo1· yti c stagP.s t h P p,..: eudoes inophili c 
gra nules ;np ro1111ded. only 11eco 111i11g r o1l-shapPd ;1s t he (" ell 111;1tures. 
~uch 1·01111(\p<] ps1-•u d111-•osi 11opl1il ic g1;rn uln ti.011s ca n li P 1li .-;tingu ish ed 
from thP true 1•osi11opl1 ili c gT;mnlutio11 s 11 ef'<lthe ihP fonner ( i) al'P 
1·0<11".sf'l', ( ii ) srn 11e of t h1•111 rnP achwlly lrn sopliilif' in r cndion. 
11eYdoping· eosi11ophi l i;1 at a l ate r stnge, ::i nd (iii ) because 011 clo,;e 
p_·-;:;rn1in:1hon a iP11cl Pnc1 ca n nfte11 ahp;1cl .\- lw .sPe n lo a sli g ht clong;1-
hon of tliP gr<111ule.s. l-'ol' those \1-bo l1<1 TP clifti1·ult1 \1·ith this co 11-
f'eption it is Psst•nti;il to u11<l ert:t ke a stu1h of n~r111<1l ;n-ia11 n•il 
1wnro11, 11·l1e11 t hP a1Hl1·e f e;li urPs \1·ill n =- ;1clih:- lw cll'tPl'llli1wd; it must 
he borne in mind ho,1·pyer ih;1t in the m;uT0~1 true Posinophile rn yelo
c.\·te1; for comparison are often som e\Y]1;1t diflic ult io fiucl ;1nil rnu st lw 
sparchf'<l fnr . Ii is appare nil.\· for t hi s Yer\· 1·paso11 that thosP Pxa111-
ining aYian rn;111011· ;rn(l Px p rdi ng Jf'ac1ily to i-incl precul'sors of botl1 
ty p es of t he gn111uloc:ytes 11·hi ch lrnYe Posi110philic : gr;111ulatio11 s , go 
<hfra_'I· b.\- icle ntifyi11g· as thPir p1·p<·m·sc1r s cP ll..- ,,· itli rou111l p: ranulPs 
m11l cells \1·i th rnrl -g1 a1rnles l' Psp edi Te l.v , botl1 of which a 1·p in rPa l i t_1 
stages in one n ncl tl1P ,;amP l iuP of ilescPnt . [ TbP p,;e1Hloeo;;:inophi le 
m:--elocytes nrP ;1lso Lnon r;1\ih- io he sturliP<l in the hloo rl of th e 
o.;tric·h i11 \Yh i!' h the.1 t·in· ubtP 111 t h P ;1ppnre11tly iwrn1;1l a rlnlt(') -[. 

FiYe c·ases of Pl"Yiluol Pu cosis hn1·p corn e to ll lll' 11o ticP in t h is 
count-ry. Douhtles.s 1;1any more 1JC'l·u1 th;1u i .-; irHlica tP d hy this ,;ma ll 
number, but. ihe cl inica l cliHg11osis as 11·pll ns ihe macroscopic 
clingnosis ;1i post -mol'i Pm lwing \iy no 11 1enns rea1lil .\- rn;11l e , ;rnd no 
nct nal hrn10 11 r,; 01·r·11ning , sp e1"i111 p;1 :; ;111 r1 1110011 s111P;11·s al'e not ohe n 
s11hrnittP1l to i h is l)P]l;ll"lll1 P11t. 

H . .1/11111111n Is. 

In rPg«nd to tl1i-; d ass of anima ls , ypn· .s illl i l:ir if ,.;0111e\\·lt;i( l1"'i .'i 
ac ui e cliffil"uHiPs occ111· in the cla ssific;1tio-11 of t h e ii111101Lrs \1·e nn· 
co n-;irleri ng· , and flw neopla stic na t 11r1· of 1P11c-.1(•111i1" di sea ses -;ti ll 
rem:ii 11s ;1 111 nt(p1· of 1·011tr0Yr'l's:--. Tl1p1 ·c· is io-11.1.\· . ho\1-e Ye r, ~1 strong 
te ndPncY to i1lP11i ih- IP11 CnP 111ias ;1,..; 11P11J1l;1 sm s of tl11· r·iff 11laii11g· lilood 
nncl to ·iakP r·og11i~ ;1 111 ' P of tl1 e 111 in rl i.;cussin 1h on nr>opla sin . \YP 
can not hop p to ;1nin• ;1t a 'i<iiisf;11·f01·>· cla ssification of iliese rl isr<1sPc< 
in animals mocl elleil rn1 1111111<111 110.;olo!.!·\'. 111dil s11 r-11 iirnt' ns ndYance 
of k11011· l e 1l~·p sl1;1ll pul'ge tl 1P btt1•r ot'it .' tru l y rlis11rn:-·i 11g· confusion. 

(") F or the opporti lll ity to nrnkc t hi ,; obsenat ion T am indehted t ,, 
'i\1r. 0. T. c1c Villi e rs, iW.H.C .Y.S. 11·110 askPd me to ic11• 11 tif" t hese i111 1nattirP 
cells in tlw preparntion' of ostrich hl oocl rn<l<l e h1· liim. . 
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Very few of the~e tumours have been found in this country : -
'l'umourn composed of lymphocytes (lymphosarcomata) have been 
found in oxen, sheep and (logs. Lesions of this type horn t1Yo sheep 
(Ovines, 5579 and 9196) one ox (Bovine 5124) are contained in the 
collectim1. Three of the cases in dogs, the lesions of which have been 
clesci·ibed in this country by Fourie arnl Ziehn (1930) as lymphoid 
alencaemia, Yi~ . a generalised lymphosarcomatosis, haYe been en
counte1 eel. One of these cases has been fully dealt 1Yith hy those 
a uthors and the others are similar in all respects to 11·hat they 
descrilied. The material obtained from oxen and sheep, usually con
sistin g of a single lymph-node or a tumour ai ising therefrom, is 
unsuitable for stmly except from the purely histological aspect . 
Autopsy and clinical reconl s being lacking, eYen the diagnosis must 
iemaiu n1gue. Keoplastic conditions invoh-ing myelocytes have not 
been enc01mtered in mam1nals in South Africa. 
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CHAPTER X. 

The Mixed Tumours. 

~\. MIXED tumour mav be <lefinecl as one which is co1nposell of 
f\rn or more neopla~tic cellular moieties. Mixed tumourn are 
denoted by the compound terms of oncological nomenclahue; but, 
as has been remarked previously, such compouncl names haYe unfor
tunately been applied also in the case of simple tumours, in order 
to describe what is nothing more than a growth-mocl e ; here a qualify
ing term is preferable to describe the tumours in question, e.g. 
" adenocarcinoma " (a simple tumour) is bet ter calle(l ra7'cinoma 
adenoides , arnl " fihrosarcoma ", sa7'coma fib7'07Jlastir1mi.. Dismiss
ing from 01H (li scussion t'his group of t umours \Yhich , although neither 
histologically nor pathogeneticall:v m ixed tumours, have been called 
by names suggestiYe of such tumou rs, \\·e find that a series of com
pound names remain which denote h YO chief groups of tumours, one 
of \\·hich comprises mixed neoplasms and the other of \Yhich hears a 
mere superficial resemblance to mixed neoplasms. 

l. These TU1IOURS BEAlU~G A :HERE STRUCTURAL HESE1InLANCE T O 

MIXED ="EOPLASMS must be exclu(lecl from that categor,\·. 'l'hey com-
prise those resulting " 

(a) from a secondary (" metaplastic ") change in the stroma 
of a simple tumour, e.g. " osteocarcinoma " or "osteo
plastic carcinoma ", bett er called " carcinoma "·ith 
secondary osteoplasia " (res·ulting from a non-neoplastic 
deposition of bone in the stroma of a carcinoma) ; 

(b) from excessive development of the stroma of a simple 
tumour as the result of the desmoplastic action of the 
neoplastic cells on their supporting elements; e .g. 
" adenofibroma " ( = ade11oma fib7'ositm), fihrocarcinonrn, 
( = carcinonw scirrhosmn). It ma,\', admitteoly, be <lifficult 
to draw a sharp line between these cases aud those in 
which the stromal moiety reaches a clegree of proliferation 
and clisor<lm·liness imlicative of autonom.ous gro;dh, i. e . 
an inclepeJl(lent impulse to proliferation. This diffi('ult.y 
need not surprise us ; it is merely a sommYhat more com
plicated variant of the familiar dilemma \Yhich confronts 
u s when >Ye attempt to demarcate the borrler heh\'8e11 
hyper11lasia and ueoplasia: just as we haYe to decide in 
the case of proliferations of a si ngle cell type \Yhether 
we are dealing with h,v perplasia or neoplasia, so \Ye haYe 
here to assess "·hether ;;·e are dealing with a simpl e neo
plasm w'hose stroma is h,\'pel'plastic or '"i th a mixed neo
plasm ('Yhose s(rnrnal moiety has actually become 
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neopla:-;tic). Into tht> cbss of tnmom·s that \Ye are con
sirh~ring I haYP a lrPn<l,1· i n<liraterl m_\- inclination to place 
the leiomyomaions ran-inomas of birrls. Jn tliis case on e 
has to rl eal \Yith a strorna l moiety of untrnual nature. viz. 
smooth-nrnsde tissue, \Yhi c'h ha s· heeu ~timulaterl hy t h e 
presence of the 11 eoplnsi ie epithelial Plement·s to e:s:ceRsiYe 
(apparenily almost to the point of autrmomous ) prolifora
tion. 'l'his difficult- problem is full.' · <li~cnssP<l in clealmg 
with the hm10ur~ iri que~tinn (Chapt<"r 111), an<l I am 
01rn11 to correction in my rlPcision to exf"hHle them from 
the eategory of mixed neoplasm s. HPn' t'he rli:fficully of 
distinguishing bebn•e11 hnwrplasia and neopla:-;ia is 
encountere<l in a Yer.1· acnte form, a1Hl it is note,Yorth.'· 
that in avian irnthology \Ye meet e:s:<llnple::; iu the literature 
when~ ohserYers " ·ere 1111able to tlecicle with certaint.'-
1Yheiher thP.1· ha<l to tleal with locnl l1_qwrhophies of 
smooth inusclf' tissue or with benign JJeoplasia (i.e. leio
m:nnna). \\·l1ere 0111.'- a single cytological t:vpe cmne nnrler 
consideration. \Vhen (if ever) \Ye shoultl nrrive at a satis
factory criterion whereh.'· hyperpla;;ia of smooth muscle 
Illa.'' be sharply di st i 11µ:11 i serl from l eiom:voma in avians, 
it \rnnlrl be time to earn· this <liscussion further. 

II. ::\hxEn XEOPL.1SMS (in the strict sense and as <le:finecl above) 
nre , on an analysis of their pathogenesis, seen to fall into t"·o chief 
dasses, those tlrnt ma.,- h e con ceiYecl as arising· from a stimulus to 
neoplasia affecting a single cell (or group of similar cells) and those 
whose origin is dne to the acquiring of neoplastic lJropensities by two 
di stinct ce ll types . Th ese two kin <lR of mixed tumours may , for con 
venience, be designated fnlRe and true respectively. It must b e 
emphasized that these term s are userl essentially from the standpoint 
of the pathoge1wsis ancl are not histological deseri1ihons. 

A. False Jli,r erl Neoplasms. 

(1) It is not u sual to include uncler the category of mixed neo
plasms those tumours the duality or multiplieity of whose component 
cells results from a tentle11c.'- of the " type cell " to- undergo a 
heienmlastic(' ) differentiation rnfiecting- the normal developmental 
potentialities which are retained even by the cells of the arlult 
organism. Such a process is respo1rnible for the cytolog·ical features 
of diseases like (i) er.' throleur;osis of fowls, in which neoplastic 
lymphocyte-like prernrsors undergo differentiation into haemoglohini
ferons elements which also at -first retain the pmYer of proliferntion , 

( 1) The term heteroplastic d ifforentiation is emploYecl h er e in t h e sAn se 
in whirh it js used b>' Danclwko:ff (1918) to denote those grades of unfolding; 
of ccl lnlar potentialjties " ·hi ch r es ult in the appearance of cells morphologically 
cliss irn i !:tr from the ir immediate precursors : as opposed to the homoplastic 
differentiation " ·hereb>· ari -;e el' ll s of t he sa me morphologi c;1 ] typ e as t heir 
prcc-urnors , from ,,-hieh the~- exhibit onl.,- minor struetural di1·ergences. As 
ex:t mp le of the first type may be ment ioned the transformation of the macro
]Jlin g;e in to t he fibroblast 01· of the m.Yelohlast into t h e m.1·elcwyte; the second 
type is r epresented by the d ifferentiation of the rn>·elocyte into the granulo
cyte or of the er>-throblast in to the 11ormoblast. 'rl1f> terms are no more than 
conrn ni ently descri ptive a_ncl a rig id d istinction is not to be looked for. 
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as they do under the conditions of non-n eopla~tic haemopoiesis; 
(ii) t h e so-called lympho-enclothelioma (Hodgkin's disease) where 
elements of t h e type of the (fixed) reticulum cell differentiate into 
(free) lymphocytic cells (as occurs also in non-n eoplastic lymphoid 
tissue); and '(iii) the " mixed-celled " sarcoma (of birds) " ·here 
neoplastic macropbages and fixed reticulum cells differentiate into 
neoplastic fibrobla sts. The r esult is a tumour tissu e composed of 
two or more cell t ypes (togeth er " ·ith the transition~ between them). 
vVhether (iv) the thymoma s (" lympho-epith eliomas ") fall under 
this group or not we cannot decide until we kno1Y how t he round 
cell elements of these t umours arise , Yi:;.;. by differentiation of t h e 
entodermal (epithelial) elements, or h~- " I nw:rndenrng , . .as some 
contend is the case in t he non1rnl thymus. 

I have mentioned this class of tumours h ere because, as will he 
seen , t hey are so closely related to the first type of neoplasm uni
versally reganl ed as a mixed tumour arnl 11·hich we shall next discu ss. 

(2) Th e t umours (or tumour-like processes) just discussed (1) were 
seen to he characterised by an unfold ing by a single n eoplastic cell 
type of t he potentialiti es which are also i1ossessed by the normal or 
at least by the non-neoplastic prototypes of these cells in adult life. 
vVe have now to consider n group of mixed tumours in which the 
" t y pe cell " is one possessed of dual or multiple potentialities, but 
is one which has ceased to exist as such in post-foetal life , for the 
reason that those potentialities have a lready fully heen realised 
during embryonic development. F und a men tally , t'he close relation
shi p of su ch tumours to t hose in group (1) is appa1·ent: the admixture 
of cell types is in both (•a ses clue to unfolding of normal potenti alitie,; 
and in hoth cases (theoretically at. least.) ther e would 1w present transi 
tions between the component ('ell typ es . The only difference, from 
the pathogenetic stan (l point, is the persistence of t h e multi potent 
prototype cell in the .adult in th e one case and i ts exhaustion cluring 
embryonic cleYelopment in the other . · 

\Ve h ave h ere as a typical example the embryonal nephroma , a 
tumom· the ]Jluralit:;· of who,;e cell t,qJ eS is due to the embryonnl 
pluri irnten ti ali ty of t h e ('ells from " .h i ch it takes origin : the nephro
genic mesoclerm being capable of differentiation into both ep ithelial 
and connective-t issu e elements. Aud it seems probahle to me t l1a t 
t h e great. m njority of " embr,vonal " tumours , including the familinr 
mixed t umour;; of t'h e mammary gland , belong h ere : th eir orig in is 
to be attributed not to a simultaneous " cancerization " of t"·o 
separnte kind s of cell , but merely to the result of the acquiring of 
n eoplastic propensities hy a nrnltipotent (emhr:;·onal ) cell . 

B . Trne !lfi.re cZ .Veovlusms. 

A true mixed tumour is to be eonceiYeil :i s the result of the 
(a) simultaneous or (b) su ccessive acquirement of n eoplastic pro
pensities by t\\·o (or more) separnt.e anrl distinct eell ty pes, which nre 
from the out.set situated contiguously . It follows that in such 
tumours (unlike in the false mixed neoplasms) one does not expect 
to encounter transitions between the compon ent cell types; in 
practice (it appears to me; thi s c ircumstance i~ important evidence 
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that one is <l e;1ling \Yith a true mixe<1 hunonr. arn1 it is on the presence 
of trm1~ i ti o 11 s fro m the " connectiYe-tissuP " cell types to the 
"epit h el ial " cell t,qJes that I lrnYe ba se<1 111:\' opinion of thP nature 
of fhe can i ne mann nar.\· tumours, Yiz. tha t the,\· are false mixed 
t umours. 11 is probable t h at what I <1es(']'ibe as true mixer1 neo
plasms are considPrn hl~· rarer than is gene1·all.\· helieYe<l and that 
man,\· ot h Pr tum our~ consi c1ere<l (i f in rleed t hose \\'ho di scu ss them 
enter into such amtlysis at till) as arising on tli P basis of " dual 
caucerizati011 "(2) reall_,. belong to the falsP mix ed tmJL01ns. The 
sncce::;siYe (b ) " r-a11cerization "(2) of th e hrn cPll prototypes in a true 
m ixed neo1)bsm woul rl be represented i.n tumom·s in '"hich, tit a tnne 
subsequenf to the establishm ellt of n eoplastic prolifernt-ion of the 
elements of the parench)'ma, those of fbe stroma com e to ticquire 
neoplasia : in this way a simple tumour might become a hue mixed 
tumour, ±or example a carcinoma might at a later stage become a 
fibrocarcinoma or a sarcocarcinoma , an a<1euoma ti fibroac1euoma , etc. 
As hns been poi nte(l out an attempt should 1w uw<le to distingui sh a 
mere e:s:cessiYe h :qwq1lastie stromal response-(rw·!'/noma sc-il'l·li osum, 
adenoma fib1·osu111, raN· inomu leiom.yomatos11m )-from actual neo-
1ilasia of t'he strornal moif't ~· . 'l'he (lifficult.1· of this di sti nction ha~ 
beeu discussed preYiously. 

lt "·ill be not ed that, in thf' defini t ion of the true rnix eJ tumour, 
emphasis has h f'f'Il lairl on the original eontiguity of l.hP two normal 
cells which ma)' be conceived as responcling to the stimulus (whefoer 
:-;i.multaneous or successivf' ) to uf'opla sia. Thi s has been clone in order 
to di .stinguish the so-called " collision " turnours arising ;i~ nrnltiplP 
(e.g. t"·o) independent neoplasms ,d1ich :rnbseq ueutly unitP or inter
minglP <l' t h ey enlarge, aucl \\'hich properly s11eaking do nol fa ll 
uncle I' t hP l':1teg·on· of mi xec1 neophsms at a 11 . Yet such turn ou rs 
are olffiously pathogenetically quite closely relate<l to the tn1P rn i:xed 
t umours ari s ing· from simultan eous "cance1·ization" a n<l to that 
extent a re perh:q 1s eYen more <lese1·ving of cousirleration here tlrnn 
are the false mixe(l tumours , which owe their origin to a rac1i cally 
clifferent set. of circumshi nces . A goor1 example of this colli~i on 
process has been r1escriherl in tlie fowl (Fil 00-Ch a pter VII) result
ing from a (secondary) intermingling- of myelo<-,doma (m:rnloirl 
le ncos is) ,,. ith (" mi:s:ed-celled ") sarcoma. :Further exam pl es of 
this ptocess in animals m·e afforded by the admixerl acanthomas and 
pigmented epitheliomas in the goat, according to the co11ce1Jtio11 of 
t h e pathogenes i,; of these l esio11s "·hich has been enunciate<l by 
T homas (1929). He is inclined to regtirc1 the acanthoma as arising 
from the epiclernrnl cells aml the pigmenle<l epithelioma (" bastil
cell " car c inoma) fro m the immecliatel>· unrl erlying sebaceous gland 
cells; union of the t,1·0 1ieo1Jlasti c ti~sues may oecnr suhsequentl_,. as 
the result of p rogressiYe spread from two centres in close proximity 
to each other. Such collision tumours are closely related to nrnlti1,le 
primar~· neoplasms, fo r exmnple cases of acanthoma ancl pigmented 
epit h el iom a ~ihrnte<l at Emch dista nces from each other that sPcondrrry 

(2) Ther e is nnfortnnate!I· no co m·eniP.nt term '"hercb" to de notP "the 
process of becoming neop last]c" aR applied to the cell. " . Canccrization " is 
~ i sed lie re to mean e ith er a malignant or benign neoplastic transformation, 
Le. ,~o replace the cum bersome phrase " acquiremPnt of n eoplnstic propensi-
ties 11secl pre\'Jously in th is passage. 
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union is imposs ible; sul'h are seen \1-here an al'a11thoma nm:-· be 
situate(1 m1 1 he hea(1 and a melanotic epitheliorna may he locateLl in 
the perin eu m of the same subject. Ho1Y clo sul'h multiple primary 
Heoplasms rli-fte r from collision tumours ; and, on t'h_ e othe1- hancl, 
on ,drnt groun ds m ay we exclrnle th e latter, co nforming to l he- sb·ict 
letter of our definiti;n, from t he true mixed neoplasms ? T l1eoi-ehc
a lly, t h e collision t umour migh t he ,1i sti11g uishe(l aehologirnll5· from 
pri m ary mult iple neoplasms by t h e possil>ilit~- iliat ihe former may 
arise ::is the i·esult of a ;;i ngle(3

) carcinogenic ~tiurnlus -n·hose eftpc-ts 
are diffusecl among contiguous cells of t"-o cliffere 11 t kinds, \Yhile the 
latter m ay O\\"e the ir orig in to clistinct carciuogenic- sti)llnli operating 
at different points in th e ho rl ~. Ou the other hand, the rniligling 
of the moietie~ of t he rnlli sion tmnour might be r egarclecl as quite 
fort uitous, depending on tlrn ch ance that two primai·y 11eopla sms 
are as l ikely to rise at clo::;ely proximate :-;ites in the Lo(l~- as a( 1Yidely 
separated points. Su ch a conception of the purel~· fortuiton' oriµ·i n 
of the coll ision hunou n; >rnuld justify om· regan1ing- them as s pe(' ial 
cases of nrnli-i11le prim ary neoplasms anrl r em oYing th em allog et hPr 
froin the catego1·y of mixed tumo11rs "·hose dual nature is not the 
i·esnlt of chance. 

HmYever rlifficult it may be in prnctice io appb· our classifica
tion of mixed neoplasms, I feel t'hat a scheme such as has been out
linecl ahoYe mn.1· p rofifobl _\- be kept iu minc1 ,dwu ('Ollsiclering· tl1e 
prnblems pie::;enterl b:-- t li e in<liYidual tumours 1-rhich are encounterecl. 
Lt>s ions \Yhi ch .arise on tht> basis of fomlamentall :\· rliffPrent patho
genetic (ancl possibly aet iologica l ) processes shonM be clisc riminatecl 
\YhereYer poss ible . -\Yit'h the g-rmdh of our kuO\dt>clg·e the general 
category of " mixecl tumours" ma~- J> ediaps cease to he the tlumping 
gTOllll(l for n miscellm1:--· of pa tl10logi cal prnces::;es ha Ying littl e m 
common be~ ·o1Hl a su 11erf-ici al resem bla 11 ce of their end result s. 

Emlnyo 11 al X ephroma . 

The emln·yonal neplnom as of domesticatecl a nimals (tumours 
cousidei·ed to r-orres poncl to the \Yilm ' ~ t u mour of chil,h-en) are 
perhaps the 1>Pst kumn1 among- s11·ine, in \d1icl1 they haYe been 
descr ibed by ])a~· (1901), Fel(hnan (1928 arnl JD30), anc1 Kiu::i ley 
( 1930) . Emb1·yonal n ephroma is eonsiderecl to be the most common 
neoplasm of s1Yine and it is ie1wirkablP that in this country not a 
single case has come to 01ir noti('e aml furthe r that eYe n tlH;se w ith 
exte nsi Ye a lia ttoi r exp erie ucP ("') h a YP not encom1 te1·p(] cases in s\\·i n e 
in Sou t h Africa. As " ·ell as in man and the pig, emhryonal 
nephroma has hPen (1Psl'ri lwcl in the domestic- f01d (in ''"hich, as 
Felc1mau lrn s pointed out, it is commoner t han is other aninrnls) by 
:\Iathew;; (1H29b) an tl abo h\- ~kKeHney (19:=n) and hY :Felrlrnan 
(1932); in tlie hO\-i n e b~- Felcl~uan, in tht> ' rabbit h:--· Polso;1 (1927) by 
Scott (1917) . and h~- other \Yorker~. The On cler,;tepoort collec tion 

(") " Singl e " is, of course not used h ere in t l1e sense of " s in gle in time " 
as is done in di scuss ion s on tJ1e net iolog~- of neopla sms with reference to the 
ro le of traurnn t ir or in itati,-e influences. 

( 4 ) e .g. M r. _-\.. C. Kirkpatrick, ::\f.Tl .C.V.S. , of t he Johannesburg ::VIuni
c ipa \ Abattoir s (in a p e rsonal co mm unication) . 
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eontains t en examples of t h is n eoplasm, firn from fmds (Fig. 160), 
hrn from bovines, t 'rn from h orses, and one from the sheep; these 
t\YO boYiue ca :se:s make up t he t otal of cases in cattle, recorded under 
Uia t name to three, while I find n o record of the tumour in the 
h orse or in th e sh eeri. But there is little doubt that these tumours 
haYe Yery often been en countered in boYines as well as in other 
speeies under other names . A.t this lnsti tu te its elf, the cases in 
boYines had been r ecorded as adenocarcinorna or adenoma, and that 
in the OYiue as "cystadenoma ", sufficient attention not having been 
paid to the (let ails of t he hi stology and cylolog_v to c1isclose the 
es sen tin 11,,- " rn ixe d " natu r e of the neopln stic tissue. 

Fm. 160.-Embryonal n ephroma of the fowl. (2143; 5/6 X ). 

It is not interul ecl in th is text to desc1ilie in cletail the histology 
of t h ese tumours, an ex cellent nccount of which in the different 
species is to be fou rnl i n Feldm an's work. It is of interest to men
tion t h e fo llmYing oli:sernitiorrn 011 t lrn Ornlerstepoort material: -

A~ is knmrn fro ni th e \York of }IatJie,1·s, the <1isease in fowls 
u su ally affects the left kidney or lef t r ena l region. In three of our 
nYia n case~ the left side \\·as affected, in one tlie right side; while in the 
J'emaiuder ther e is no reconl of t he side affecte<L }letastas1s was 
reco nled in only one of these ca ses, hut in hYo cases recon1etl sub
~eqn ently to this work m et ast ases ''"ere pre8ent. 'l'hey are probably 
qu itP frequent, th erefoi-e . F eldman sta(e,; that "mitotic clivii:;ion 
is 11s1rnlly prominent, par ticnlar l_v iu the highly cellular intertubular 

350 



E~IHllYOK.~l. NEPIIROMA. 

(i.e. sarcomatous) porfions, although this phenomenon is com
monly displayed by the lining cells of the duct- or alveolar-like 
structures "('). It seeme<l of interest to ascertain p recisely what 
1 he grO\dh-rate of 1.he sarcomatous arnl epithelial 1110ieties was. The 
results of mitotic counts of these t1Yo tissues in f01ds sho\\er1 that 
there "·as no constant preponderance of the gr01dh-nite of the solid 
over the tulrnlal' pol'tions: in some cases the counts \Yere appl'oxi
rnately equal, although where they \Yere unequal the rate \Yas i11 
favour of the (sarcornatous) i ntertu hular portions. 'fhe figures in 
g·enernl appear to rnnfirm the ~uggestion macle by Felclman. In the 
uephroma from the . ..;lrnep, no mitoses \\·ere seen. On account of the 
absence of ieconh of this tmnom· in the sheep and the horse special 
attention may he <lnnn1 to this case (Ovine, :.i055). The tumonr 
had the structure of !)Jdade11011u1 1mpllllfonne (as "·hich it had been 
diagnosed in the rontine), but the presence of solid interaclenomatous 
tissue composed of fib1op lastic(';) spindle cells \Yith transitions to 
the epithelial elements. in eYery \\"a,Y corresponding to the " ,-an o
matous " portions of tbe better imo\Yll nephromas of tl1e pig <1ml 
fow 1, had been overlooked. Similar tumouTS 1Yere en countere<l i 11 

two horses (Fig~. 161, lG2, lG3). 

Regarding the diagnosis of embryonal nephrorna, the suspic10n 
of this neopla~rn shoul d always be borne in miud when tumours of 
the kidney of the pig, bovine, or ovine, or equine ~ue encountered; 
or when in the fowl a tumour in or attache<l to the kidney , or depend
ing from the lumbar reg ion into the peritoneal caYity a( a considP1-
ahle distan ce from the kidney is encountered. Histologically the 
diagnosis i s confirmed by the fi n ding of spindle cells growing in soli<1 
form (a n <l a,;sociatP<l "·ith the proclucti.on of intercellular fibrillar 
stroma) alternating with epithelial elements (lining acini, or cysts, 
or papilliform cysts) and (most importantly) of transitions behYPPll 
lhe two types. In fends the cl iagno,;is of embryonal nephrorna can 
a l so he mad e "·it h confidence when only secondary lesions (e.g. pul
monary metastases) are su bmitted from the autopsy. In pigs the 
fin<ling of neo plasti(' osseous or muscular tissue makes the diagnosis 
still more obYtou~. but suc:h moietie8 are not (o be regarded as essentials 
and are not fo urn1 in the avian turnom s. As Fehhnan indicates, it 
may be difficu lt in the mammalian tummus to demonstrate the" sar
<·ornatous " rnoiet.v (Fig . lGT): if such clernoustrahon completely fails 
after examination of representatiYe sections from all parts of the 
tumour, one has, of course no alternative i11 thP p1·esence of a single 
epithelial neoplastic moiety hnt to <1iagnose carcinoma or aclenoma a,; 
the cac;e may be. Jn fowlH our experience has been that ihe 
" san·mnatous" elements are present in abundance; this may not, 
howeYer, he the case in !lie ox, sheep and horse. 

We ma_\· close this discussion 1vith the remark that although the 
term " sarco111atous " has been here u sed to designate the solid, 
fibroplastic tissue composed of spindle-shaped cells and is also 
employed in the common designation-adenosarcoma- of thPse 

( 5 ) Obviouo misprints have been corrected in th is quotation. 
(") Reticulum fibrils. 
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F1u. 1Gl.-8mbryo1rnl nephroma of t he horse : Remaining kidney tissue at right sid e 
of illustration . (3446 ; 2/5 X ). 

Frc. 162.- Structure of tho cmbryonal ncphroma shom1 in fig. 161: Adjacent areas 
where adenoid (bclmY) and sarcomatoicl (abo1·e) growth types predominate 
rcspcctiYely-( " adcnosarcorna ") . ({..1±6; 100 X ). 
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tumou rs, yet ihe tissue in question is uot comparable to tru e fibro 
plastic sarcom a iou s t issue; hauk h - collagenous ti bres are 11ot pl'Od uced 
by t h ese cells as a ru le an cl ai~aplastic ch anges are eonspicu ously 
absent: t h e designation embryonal is therefore most suitable to 
describe t hese tumours, aucl one gains the impression that they owe 
their proli±eratiYe power to the embryo nic rather ( h::rn to the 
malignant n eoplastic nature of thei r cells.(') \\' e shall encounter 
much t he sa me features amo ng th e mixed marnmai·y tum ours of the 
bitch. 

!<'re. 163.- Structure of a less easily recognisable em bryonal nephrorna of the horse : 
More so lid (above) and more cystic (below) papilliform adcnomatoid types of 
growth, with sarcornatoicl moiety not readily detectable; haemorrhages into the 
lumin a. (ii574 ; 30 X ). 

illiit:ed Mamrnll1'V J\'eoplasms of the IJ og. 

The great frequency of mixed neoplasms of the m ammary gland 
0£ the dog is we ll i llustrated b~- a study of the Onclerstepoort collec
tion . Of seven malignant breast tumours in this species, only one 
presented t h e structure 0£ a simpl e tumour (carcinoma adenoides 
cysticwn et papillifernm--Cnnine, 16323). The other six all 
presented varyiug gra des of the histological structure of mixed 
neoplasms . 

( 7 ) I a m only too well aware that I am h ere using i n adequate a nd vague 
terms to imp ly a d ist inct ion t hat cannot at present be fully ex plained. B ut, 
as Ewing ap t ly has it, "the embryonal natur e of a t umour s hould not be 
con f used with an anaplast ic character ". 
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Concerning the prnpriety of regarding these growths as mixed 
tumours not a f ew extreme difficulties exist. \Vith reference to the 
(common) o8teoplasia fcuncl in the " stroma " of canine breast 
tumours, some authorn, e.g. Schmidt (19:B), incli1ie to the view that 
this mav be ascril.Jed to a secorn1arv chang·e in the c;troma of not truly 
neoplastic character but appare1;tly n1ther aftpr the manner of 
Virchow's original conception regan1inµ; the origi n of bone and 
cartilage in soft tissue, viz. h5· ·' metaplasia " horn fib Tou s tissue. 
Both '1'. B. ::\Ia llon· (19>):3) allll ~licseh (Hn:3) support this view of the 
general origin of bone in carcinoma, hut they are not dealing 
specificall,y with tumoun; of the dog's breast. That there occur 
(simple) carcinomatous tumours in 1d1ich bone cle\·elops in the 
stroma as a result of " metaplasia " and not as an additional 
neopla stic moiet.Y 110 one wi 11 deny. vV e ha Ye n lreacl y me11 tionecl 
such tumourn mHler the heading of neoplasms liaYing a mere super
ficial resemblance to mixed tumours, aml \1·e have clescribed in a 
sheep anrl the dog goocl exam[lles of "can:inonrn with secon<lary 
osteoplasia in its -stroma " (Chapter IT). But the very common 
occurrence of fnm kl v mixed tu rnours ("' adenosarcom as ") in the 
breast of tlie doµ: , \Yi th all transitions t;i tumours shcrn iug' Yarying 
grades of o.steoplasia and chomlropbsia, makes one stat ement 1mfe: 
although there may he simple tmumus of the clog ' ,s b renst with 
seconclar5· s( romal osteo- or chondroplasia, a 11 cases of hard hssue 
forrnation aTe not explicable on that hasis: an(] the su spicion must 
remarn that if some case.'i of os1eoplasia in canine mammary 
tumourc; are to be explaine<l as mixed tumours , all cases 
may possibl.\· have to fall under this categm_\·. After a 
close stwlv of the mammary turnonrs of (logs, l fiml my self 
nna ble to 'make a more categ;rical statement t han the above; but 
w stroll g ly <lo I hol<l the s ttspicion men ti on eel that, uu ti l proof to 
the contrary is forthcomi11g, I cla,:s all these tumours u nder the 
(false) mixed 11 eovlasm s. 'rhe elem on strati on that some cases of 
osteo- and chonchoplasia represen t an actual nPoplastic moiety 
besides the epithelial elements thrmn a stro11g lrnnlen of proof on any 
1d10 \Yould conten<l that other cases are to be ascrihf'<l to a different 
pathogenesis; this on us has not yet fully been c1i sdrn rgecl. 

The secoml difflcultv I \Yi sh to mention is oue \d1ich seems to 
beset the human pathol~Jgi st s more especiall.\· . Hegarding carcino
sarcomas of the hnman breast, E1Ying says that iu some such cases 
he has "not been satisfiecl that tl1e t3pinclle cell areatl were not 
moclifiec1 epi th Pl i nm ", and again \Yi ( h reference to aclenosarcurnas 
he opines that " it seems highly p robahle that some su ch cases ... 
are ra1Jidly grmYing ca rciuorna s iu wh ich tliP anapla st ic tumou r cells 
assume a spinclle or rounc1ecl form "; on the other hand, Ewing 
accepts "' that most pure san-onrn s (o f tlie llrea~t) are identical i n 
origin with aclenosarcoma. This Yie\Y must be accepted at least for 
the true spirnlle-cell sarcoma. Xot only is their stn1d u re identica l 
with that of adenosarcoma, hu t recurrer;ce of a<lenosarcoma mav take 
the form of spiIHlle-cell sarcoma ". It thus becomes apparentv that. 
difficult as mav be the accurate assessment of tlie mix ed nature of 
the cauine mai;rnuuy neoplasms, the prohlemtl are to he encountered 
in a still more ohsclue ancl confusing fonn in the mammary 
neoplasms of man. The moral of this i s ob,· iously that the canine 
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tu n:10urs , pl'esPnting ,;inrilar vrnble m s iu rnore easily soluble form, 
may w ell offer material to t h e st ud y of >d1i ch more hmna n patho
logis t s (" ·hose experi ence of marnmaTy iurn our.-; j-; i11 eYitahl.\· li asPd 
on a for larg·cr ;1mount of ma ter ial t ha n YPte ri11aria11s (" an h ope to 
e ncounter) in iglit p rotita lil y c1irPd th ei1 ;11te11ti o11 . Heg;n(li11g 
J•: win g' s confPssion of i1iabi l itY to cli stino'u i-;h l;pj \\·epn " sarc·o
rn atous " c·o1111 ec t iYP-tiss11 e elP ni e n b anll ·: mod ifie cl ( i .P. .-;pi nrll e
sh a p e cl ) epi thdimn " . li e does not enLngP on ih i-; ll i lc·111111 a <IS rn1wli 
a s o ne coulcl wi sh. ::"ror cl oe-; h e in cl ic;lie \\· l1 e tlier b\· su<'h" moclifiecl" 
qiithelial (" e l Is h e co 11ce 11·ps cl er i \·;1ti \·es of · (pre\·io11 sly) <H1iilt 
epiih eliurn or m erel .\· e ml>l.\' Oni t: Ppi l li eli11111 as-;umin g a 11niltiplic-it.\· 
of 8hapes . '1'1 1<' " epit b t> lillln " of tl1<' e 111 br1 o i.s <1 \·p ry Pl<i s t i(" tPn 11 , 
emhrac i1 1g all tlireP genn la.rnrs (i .e . e \·er\· c·Pl l o f t h \' tridc •1rn ;1l 
e mbryo) at a cerfoi n s tage of P>: i stenu·, iudnrli11g flip rnesod erm 
(<rnd con seque ntly h e iug· ancestra l to t l1 e rl Prindi\·ps of the rnid(lle 
germ layer) . But avpa re11tl .\· E\Ying mean-; m oclifiPc1 11 eopla . .,1ic eells 
c1 erivec1 fr om Jll'P-e:s:ist e 11t adult Ppiiheliurn: othenYise, a c; \\e h aYe 
seen, hi s stat em e11 t lack s rn eauiug OH close analysis . XmY it \\·0111<1 
;;eem s i mp] P i o p rnpose a ml c-.1 rry out a ,; a cliffe n• 11 ti :d 1 P~t lwh\·ppn 
irue epiiht>lial elPmPnts anc1 co1rn PctiYe-i iss1ie Plernent-; t h e c1itPrion 
of the asso("iaiion ,,· iih ini en-dluLn fibrik If il1e ,;pi!l(l l P-sl1apt' (1 
c·plls arP epi.t li e lial, ihP 1110dific ·;l! ion causi11g' 1 he ob,;cu rit>· of thPir 
nature might \\·e ll h e P>:pP ded t o ex t end no f11ril1er i h<l ll so far as 
iheir sh a pP i:-; conc r rne<l T cc1n not b elieYe \d1<1t J<\\·i11g ;1 t tirnPs 
seem s to h e hinting ai , Yii:. that f rn rn ad u li e pitlwli11m 1n<1.\· h e 
cl n.ivecl ce ll ,; in<li sting- 11i -; l1:1hl P frnrn fibrohb . .,ts; \\h;i teYer their 
sl1ap P rn ay lw , as ,-;Jrnle nt,; o f cPll poten1iali1i e -; \H' r-<111JJ0i a dm it i h e 
posRibilit:v of t hP si 1m1l :d ion iiPi 11g· exirnd('cl to tbP prc,cl11dio11 of 
c·nilagen or rPt ic11l nm fi ln'P:-i. 

It is ihis \ ' N_\ · 1e s t w hich , Dppl ie(l io tlie tu1110111·s o f the clog', 
a llo'n onP, e \·e n in lhP rn osr clif!icult of (·a .ses i<> clPC"ill e that h\o 
("ell types ;ne c·o1w e r11 Pcl , t h e one reLi! Prl lo lhP c·r i1111Pdi.YP-ti ssrn' <·Pll 
(in viriue of s hape and fibril ]JJ'ocl11ctio11 ), I he 0U 1Pr cll':nl .\· 
e pi t h el ial and l i nin g- lumina. The fact that all hansitions occur 
b et ,,·een t li ese t\nl Plernents nlkrn·s onP r·onficlPni Jy to place ihese 
t umonrn of ad e110- or ("a r l'i nosareomat011-; ;;irudrn P i 11 1 h e categor_\
of fals e mixe d 11eoµln sm s , to he r·onceiY('d a-; a1·i~ing· from th e 
" cancPrization" of a si 11glP cell t>·pe possessPc1 of ernbryonic 
potentialities. l 11cl ee c1 tlw gPn Prn l rnorpl1 ol ogic-.1l nnit.\· Pxisting 
a mong t h ose rnixPrl n eopl a .-ms '" ]1 ich lw \·e JillrPl.1· acle110- or ean·ino
~arcmnatou s struciurp i.-; rno st lll<HkP<l , \\·l1 Ptl1Pr the.1· ;1ri. se i11 the 
k icl11 e.\' (from canr· eri ,,,11 ion of ;1n Pl P111 e11 t .rif il 1e 11Pp h1og·e11ic rne so
d errn ) 01' i11 tli e breas t f -1'rn 111 cancer i z;lfio 11 of <I ll (:1Jienanl '.') ceJl \1· it it 
a very s imilai· 11rnlhpoie 11ti<1lity ] . ]11 tl1e alisP11ce of tlw applic-.1tion 
of ihe essP 11ti;1l fih ri ll a r s L1 ini 11g 1P:1 dions, mn n .\' of ,-; 11c-J1 iu 111 0 111·s 
n1·e rl oo m e rl to he e n on eo usl y rli <ignose cl o r mi si 111 erprei ecl, and for 
ihi;-; reason the olcl er ~ tati st i c;; of ·· r·; nci11o mu '' of t hr' lire;1:-;t or t he 
rlog are quite \YOrthless from il1 e stiidh h is tol op:ic-.11 poi1d of \·i e \\·. 
Fe'" of the ol.rler llli:-;.e rl t umours at Unrlers t epom·t , \\lwther of tl1 e 
breast or of ih e kicl11P.\, \\·erP con Pctly rl iag11osPc1: in som e cases 
t he " sarcoma tou s " eleme n t \\·a s OYer1ooker1, in ot lw rs prPsu rn a hl .\· 
cli smiss<~d a s repTe;; e u iing anapb .stie epith el ia l Plern en ts assllluing 
spindle sh ape. Tlw irn pmtm1re of a\·oicliug· su ch errnr,; is by nO\Y, 
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it is hoped , fully appa rent from om <liscussion of the classificatory 
problems. An example of the adual practical importance t o the 
histopathologist is affonlecl by the case of a bitch (ca nin e, 14G05) 
from "·hich a primar,\· tumour of th e ntarnma hacl h een ablated an<1 
diagnosed as carcinoma , rrnd which cam e to post-mod e m som e lime 
aftenYards (canine , 15827) " ·ith multiple pulmonary metastases <11Hl 
no lymph-bmne ser:ondaries ! 'l'h e.,;e metastases had t he structure 
of fibropla stic (spindle-celled) sarcoma. Only on a rn-ex<nni n a ti on of 
t he sectious of the original breast tumour ''"as it seen that the 
s:ncomatous moi ety (present only in some parts of th e t umour) had 
eluded notice, a uc1 tliat the origin al cliagnosis sl1 oulrl have bee11 
sa l'cocarciuomn. ,\lthough I have sa itl t lrn t the lung· rnetasiase~ h ad 
the structure of "spin<lle-C<' lled sar coma" , eYen ai the time when 
these ser:oudary lesion s \\·ere first examined a certain a typi calit,\· qull 
" spinc1le-cellecl sarcoma " wn s actua Uy note<l in lll,\" rPport alt hungh 
I contenle<l myself ''"ith that dia gnosis. R e-exarnini.ng the sect ions 
in the light of the infor m ation gain ed suhsecpieutl y, i! no"· appears 
to m e that this difference from typi ca l " spindle-('ell P<l " sarcoma 
is a g enu i nP oue. It is hard to spea k on the basi s of examiuation 
of so limii.e<l a uurnher of ca ses . lrn i l a m in clined to be confident 
that ''"ith ca1·eful attention io tlie r·ytologirnl drtail there is no 
i·eason "·b y one should not with cedainty bP a ble to distinguish 
th e meta stnsPs of th e s:ircomatous rn oiety oE n mix ed emhryonnl 
t umour of th e breast horn rn eb1 st:Jses of orcliuar.\· " adult " " spindle
cellecl " sarcoma. T his may he rlone on t he basis of a sl ight i.e1ulency 
of the cPlls to a s,.;ume a ni on' pol,'l·gmrnl form , l.\·i.ng· c·loo;er iogelher 
(cl ifferc11tiation from " mixe<l-cellcd" ;;arcoma on thi . .; basis alone 
a very subtl e onP indeed!); and a heaYi er nudear membrane (more 
diaracteris!ic of an epith elial nucl eus) tl1an is u sually to be 
encoun tere<l a mong neopla . .;lic fihrohlasis is see11 ill many o·f the 
crlls (here ngain an in li errnt <lifrPrence iu th e n udrnr nwrn lwane 
is only 011 the basis of consi.dcrnhle Pxperienec to 1w rlisting·uisbe<l 
fro m a iwt dissimilar " heayy " a ppearance rPs11lti ug from sub
memhran al hyperchr omatosici, ,1·hid1 is a promi ne nt feature of tlie 
anaplasti c changrs in such tumours): and last15· n slight ten<l ency 
to encapsnlation of lhe metastases as tli t>y reach <I l arg·rr si11e. H is 
n ot \Yishe<l io stress too much thes•) ni ce clislinction s, ,1-l1ieh indt>t><l 
almost ha:ffl p descri ption; hut merel,\- to express tht> opinion t-11at 
the differential ion is pos;;ible mHl heu ce that on ihP <'x:trnination of 
th e first-recei.Yed specimen of the above case the diagnosis 
" metastati" fihroplastic sa rcom a " ''"a s \\Tong a nd sh oulrl haYe read 
" pul mona r.\· m etasta ses of a rn i.xed tumonr; inimary Yery 
pl'o bahl,'I"( 8 ) s i tua tecl iu the hr ea st " . 

Six ca,;ec; of mixed embr~· onal t umours of t h e m ammary g land 
of the hitch \\·ere encountt>recl . The actual hi.stolog)c of these false 
mixed neopla sms of the <log' ,; mamm ary g land is rt>fiecte cl by the 
diagnoses : osi eocarci no1ua (GOGO), cystacl en o-cnrcinosarcoma 
(10345), aclenosarcoma (l3G7G), cl1 on(lron <lrnosar('om u (15548 and 
15758), and <'honclroa1l e11osarcoma (14695), with subsequent 

( 8 ) The fact t hat one is dealing \\·ith a b itch all01n one to predict t his 
probability, since t he overwhelming rnajori t~- of mixed tumou r s in clogs (which 
do not suffer from e mbryonal n ephroma) arc situated in t he mammary g land. 
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pulmonary metastases (15827) growrng as a t.vpe of (ernbr,rnnal) 
" spindle-celled " sarcoma. The descriptions "ill not he given. m 
detail here, the histology of the canine ma1m1iary tumours havrng 
already been full_v· studied by Corn il (1908). 

i-l n Unusval Mi:ced T1111w11r (E'mlnyo7lal Ezml·is) m a Dog. 

One of the most interesting anrl iustruchrn of the mixed 
tumours in the collection is the following: -

(Ca11111.e, 7808.) 

'l'he subj ect \Yas an Alsatian bitch which "·as destroyed on 
account of a tumour of the lo\\ er jaw. Th ere is no detailed record 
of au autopsy, 'd1ich \1·a~, hm1·ever, carrie<l oul by a pr ofessional 
colleague, a ll organs showing pathological chauges being preserved 
in toto. The specimens consist of the heacl (Fig. 1G4), heart , and 
lungs (Fig . 1G5). In the region of the body of the mand ible there 

l"IG. 164.- A malignant mixed neoplasm (" ernbryonal epulis " ) of the gurn of a dog. 
(7808; 1/3 x ). 

is (Fig. 1G4) a large swelling place cl more or less in the mi r1 dle line , 
but slightly more to the right side of the median plane. It is 
coYered by the mucosa of the gums, ,,hich is for the most part intact, 
but which anteriorly shows superficial erosions. The \Yh ole enlarge
ment ha s an ovoid shape , is elongated antero-posteriorly, and 
measures G · 5 x 4 x 3 · 5 cm. It inYohes the roots of the incisor teeth 
which appear as if loosely emberlderl in the tmnour, are displaced 
forwards some 3 cm., and are >1·idely separa tecl from one another. 
(Th e left corner incisor is placed 2 cm. from the can in e and the 
others are as much as l · 5 cm. apart.) Both upper and lower incisors 
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me \vorn (lown to short stumps arn1 the for111 er dose on the middle 
uf the dorsal surface (length) of the tumour, small r;avities in the 
surface ar;commodating' them, 1vhile a larger r;onical depression 
accommodates the left upper r;anine in the tumour during closnre 
of the jaws. 'l'he tongue rests some\Yhat displaced to the right side 
at its apex. The tumour is firm ly adherent to the 11one. It extends 
backwards to the second cheek tooth, (1isplacing the first r;Jieek tooth 
upwards. On section the t umour appears delimitell from the cover
ing buccal mucosa. A fibrous " siromu " is seen to enclose rounde<l 
areas of n gi·eyi sh-white (preserYecl '.) "parenchyrna " meas11ring up 
to 2 mm. in dimneter ancl in 1Ybich can lie seen snrnll, rouncled cybt
like cnvities, ,;ome of which are of pin-poiHt size ancl visible only 
unde1· the lic1rn1 -lens 1vhile others reach n c1iameter of nearlv 2 mJt1. 

They 0011tniu a clear (coagulated) finid. The knife also p1{counters 
:spicules of calcified material. T11 e mandibubr a Jl(l pharyngen l 
lymph-glands appear normal. The hrngs (Fig. ] Gii) ai ·e ctrn1clecl with 

Fm. 165.- Multiple pulmonary metastases of the tumour sho,rn in fig . 164. (7808; 2/.5 x ). 

numerons, sma ll , scattered nodules vm·ying from 1 mm. to 4 mm. 
in diameter. Those situaterl suhpleurally cau~e elenltions above the 
surrounrling surface but do not penetrate the serosa. Against the 
pnlmonary ti ssue th ese nodules sliow no encnpsnlation ~incl have ili
definecl borders. 'l'hey have a greyish-white colour in the p reserrnrl 
specimen . The heart ha s a " heart-haiie " turnom· attached to it 
which is described in Chapter XI, l:eiug consillerecl unrelatecl to the 
gum tumour. 

)Iicroscopically (F igs . lGG, lGI, lGS), the gum tumour is seen 
t o be st rongly encapsulatecl against the propria of the gingival 
mucosa . The overlying epithelium i s nnchangecl, except in places 
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where it shmVi <l esquamation and leucocytic infiltration (inflamma
tory changes, <loubtless follo"·ing traumatic injuries inflicted l.Jy the 
teeth and foo<l, etc .) . With lo\\· magnification (Fig. 16G) is seen a 
rich, Yery irregular, branching " iotroma " consisting of broad ban<ls 
of collagenous tissue which in parts may prerlominate over the en
closed "parenchyrna " This " strorna " is in parts dense and 

Fm. 166.- Strueture of the pr imary tumou r shown in fig. 164: Endotheliomatoid type of 
growth with formation of small lumina and larger cystic cavities containing 
lymph ; indistinct separation of this tissue from the stronrn-like moiety which is 
also neoplastic and in which ostcoplasia occurs. (7808; 33 X .) van Gieson stain. 
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highly fibrous, in other parts it becomes cellular and the collagen 
bundles less prominent. The " parenchyma " exists as larger and 
smaller, often very extensive islands, which in section usually appea1 
as if completely isolated by the broad bands of " stroma ", or other
wise they may b(J connected with their neighbours by narrow 
isthmuses of the same tissue. 'fhis appearance under low power is 
mentioned because the picture at first suggests carcinoma (alveolar 
structure), a diagnosis which is not borne out by the information 
gained on higher magnification. 'fhis shows that the demarcation 
between " stroma " and " parenchyma " is by no means sharp and 
that those terms (which have been used descriptively) are in reality 
quite unsuitable to describe anything but the crude histological 
pattern. On closer examination (Figs. 167, 168) it is seen that (a) 
the " par en chymal " cells in many places become con tin nous with 
the more cellular parts ,of the " 15troma " and (b) both "stroma " 
arnl " parenchynia " are associated with osteoplasia. 

The cellular " parenchymal " tissue exhibits a considerable 
\Tanety of cell forms and architectural pattern. In general its 
elements are closely-packed, oval to spindle-shaped cells most of 
which have plump, short-oval nuclei but in many of which the nuclei 
are elongated and often narrow and compressed. 'fhese nuclei are 
poor in chromatin, "'hich is dispersed as a uniform, fine, just visible 
nebnJrk; hyperchromasia is not seen. The nucleoli number one or 
two and are so inconspicuous that the n : N ratio is difficult tc 
measure (e.g. 1 : 200). These cells are arranged in the following 
different patterns: -

(i) Solid alveoli of oval to spindle-shaped elements arranged 
without definite order; or there may be a tendency for the cells to 
be arranged with their long axes parallel, forming ill-defined 
strands; or in parts there is a limited tendency to arrangement of 
the cells in soli<l whorls. Between these elements delicate reticulum 
fibrils can be seen on appropriate staining. 

(ii) The cells may be arranged in many layers to form the thich 
1vall of a cyst-like cavity (Fig. 166, belmY). The innermost of these 
cells are usually distinctly flattened from the pressure of the enclosecl 
contents, consisting of coagulated :fluid with a fihrinous network 
(lymph) and a variable admixture of desquamated (degenerated) 
neoplastic elements. 

(iii) The cells may be arranged as :flattened elements lining 
numerous, closely-set, small lumina varying frorn about 30,u to about 
7511 in diameter (Fig. 166, above, and Fig. 167). These cavities 
contain a few loosely arranged stellate or :flattened elements of the 
;;ame nature as the lining cells, with which they are connected by 
delicate fibril-like protoplasmic processes. Well preserved blood
cells (apparently in circulation) are also to be seen in these lumina 
and often the internally-lying tumour cells are related to these in 
the form of an endothelial membrane whose elements haYe an un
mistakable endothelial habitus and morphology. 

(iv) All transitions between the above three types of growth are 
seen, e.g. alveoli which are mainly solid and only in places contain 
a few small lumina, or the formation of small lumina in the other
wise solid "'alls of the larger cavities (Fig. 166 below, left). 
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Frn. 16i.-Higher magnification of the tumour tissue shown in fig. 166 : Sarcomatoid stroma
like moiety and endotheliomatoicl parenchyma-like moiety ; right, below, 
transition from "stroma" to "parenchyma" with osteoplasia and "pearls". 

(7808; 120 X .) van Gieson stain. 
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Fm. 168.-High magnification of the field included in the lmn:-r right corner of fig. 167: 
Concentric bodies consist ing of lamallac of both kcrali11 and colla f! Pn ; these 
a nomalous cells arc also relat('d aflC' r the manner of ostcoblasts to th e osdoid 
which is being deposited. (7808; 370 X .) van Gieson s tain. 
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The further features of this tumour are most conYeniently dis
cussed in a consideration of the variQ\lS intercellular matrices which 
make their appearance. It must here be reiterated that at the edges of 
the solid alveoli (i) which are bordered by more cellular parts of the 
u stroma " the transition from the " parenchymal " elements to the 
fibroblastic cells forming the trabeculae is a gradual one; it is often 
impossible, -vvhen studying this transitional region to say of a given 
cell whether it belongs to the peripheral cells of the solid alveolus 
or to the internal layer of the " stroma ;, . And the attempt to 
decide this question is also a fruitless one, because one is convinced 
that the " stroma " is, in these parts at least, an essential part of 
the tumour, that it is itself neoplastic, and that the separation of 
" stroma " and " parenchyma " is a falsity. Further reasons for 
this attitude will become apparent as the description proceeds'. 

All stages in the production of osseous tissue (Fig. 166, right, 
above; Figs. 167, 168) are to be encountered in both the parenchyma
like alveoli and the stroma-like trabeculae (thus demonstrating the 
similar potentialities of these ts-;·o moieties), from the deposition of 
collagen, through osteoid tissue, and culminating in actual calcifi
cation. The deposition of pre-collagenous or reticulum fibrils be
tween the spindle-shaped elements of the solid alveoli has already 
been mentioned. Further, the occurrence of well formed collagenous 
bundles between these elements in places renders it impossible to 
distinguish collagenised " parenchyma " from the stroma-like 
entity. In many parts this deposition of collagen occurs in the form 
of hyaline, branching strands or masses, against the edges of which 
cells continuous with the other elements of the alveoli become 
arranged or condensed in the form of a row . of vertically disposed 
osteoblast-like elements, which become enclosed within the matrix as 
the deposition of osteoid progresses . These osteoblastic cells do not 
differ in general morphology from the surrounding fibrobl ast-like 
or endothelial-like elements: · a somewhat deeper staining reaction 
of the cytoplasm is, however, noticeable (as is usual in the case of 
bone-forming cells) and the nucleoli are more prominent 
(e.g. n : N = 1 : 36). These changes progr ess to the deposition ,of 
calcium centrally in the osteoid, ''Thereby variable-sized but small 
branching trabeculae or more solid plates of bone are laid down whose 
lacunae are not arranged in Haversian systems. Identical changes 
can be followed in the stroma-like strands, adding to the impossibility 
of separating this entity from the " parenchyma ". 

A further and most interesting metamorphosis is that cells of the 
" parenchyma " may occasionally become concentrically arranged 
and their cytoplasm transformed to form small keratinized 
"pearls " usually occurring in groups. These " pearls " (Figs. 167, 
below, right; 168) consist of several concentric lamellae composed of 
the keratinized cytoplasm (-vvith van Gieson, a pale almost golden
yellow colouration) of whorled cells surrounding one or more central, 
large, swollen, squamous-like elements constituting the bulk of the 
body in question and measuring up to 50,u in diameter. In these 
cells distinct epithelial fibrils and between them intercellular 
bridges can be seen (prickle-cells). It must be emphasized that these 
cells having the morphology of squamous epithelial elements and 
taking part in this pearl formation are intimately related to the 
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c ussed in a con s1<lel'at10n of t he Yanous intel'celluial' maui ces wi11cJl 
make t h eir appeara nce. It must h er e be r eiterate d that at the edges of 
t he solid ah eoli. (i) '"hich are bordel'e,1 by mol'e cellula r parts of the 
" stroma " t h e tra nsition fro m th e " pal'enchymal " elements t o th e 
flbroblasti c (' ell s fo rming t he tinLeculae is a gradua l one; it is often 
impossi ble, " ·hen ;; t ll(ly ing this transi tion al r egion tu say of a g iven 
eell wh eth er it belongs to t h e periphera l cells of the solid aheolus 
or to t he internal layel' of t h e " strom a " . Antl t h e attempt to 
decide t his qu estion is also a fruitles,-; one, because on e is convinced 
that t h e ",;trnrn a " is , in th ese parts at lenst , an essen t ia l par t of 
the t umour , t hat it i s i t self n eopl asti c , and t h nt t he separation of 
" strorna " a nrl " par enchy rn a " is a fa lsi t:\·. Furth er reasons for 
this atti ttHle " ·i ll become t1ppai·e 11 t as the <l es('ription procee<1s. 

All stages iu t l1e pro cl ncl ion of osseous tissue (Fig. lGG, right, 
aboYe; Figs. lli7 , ] (i8) are to he en t:ou nterecl in both the pm ench.nna
like a l \'eoli arn1 t h e :>t ro rn a-like trahecu lae (thus <l rmon s tr~iti ng the 
sim ilar potent i ali t i e~ of t h ese 11Yo m oiet ies), from th e de110sition of 
collagen, through os teoitl tis;rn e, and cu lm i nating in act na l calcifi
cation. 'l'h e cleposition of p1·e-oollagenou s or r eticulum fibr ils be
tween t h e spindle-shaped elem en t s of t he solid aheoli ha s already 
been rnention ecl. F urth er , t h e occurrence of \\·ell fo n n e<1 coll agenous 
bundles bet \\·eeu th ese elem ents in places renders it irnpos;;ihle to 
distinguish collagen iserl " paren chy ma " from t h e strorn a-like 
entity. I n m an y p:n ts 1hi s deposition of collagen occu rs in the fo rm 
of hyalin e , bran <:hing stran rls or ma sses, against th e edges of " ·hi ch 
cells continu ous 1Y ith t he other ele1nents of th e ah eoli becom e 
arranged or condensed in t h e form of a rnw of verti call y cl isposecl 
osteoblast -like elerne11! s, ''"hich becom e e nclosed " ·ithin ih r m at r ix as 
the deposit ion of osteoicl progr esses. 'l'hese osteo blastic c..;e ll s do not 
differ in g eneral morphology from t he smTon1uling fi b roblast-like 
or e ncl oth el ial-likP elem e nts : a some1Yhat deep er stai11ii1 g reaction 
of the cytopl asm is, h oweYer , iwtice:1hle (as is u su al in the case of 
bone-forrnin g cells) a nd th e nucleoli a re more prominent 
(e.g . n : X - 1 : 8G). These chan ges progress to t h e deposition of 
calcium centrally in the ost eoicl, " ·h ereby vari able-sized but small 
br an chin g tra11Pr11lae or more solid pla t es of hone are lai<l dcnn1 \vhose 
lacun ae are not a rr an ged iu H a Yersian system s . I clentiral ch an ges 
can he followecl in th e stroma-l ike stnincl s, aclcling t o the impo,-~ihility 
of separating thi s enti t.1· from t he " iiaren ch:rnrn ". 

A hut h e1· an d most iu t erest i11g rn etamoq ihosis is that cells of t h e 
" paren ch :;·nrn. " rn ay occasion aJly becom e C'Once nfricall y ana ngecl 
anrl t heir <'ytoplasm i ra nsforrn e<1 to for m sm all keratinized 
" pearls " u sua lly ot:cmTing in grou ps. Th ese " pea r b " (Figs. ] G7, 
below, right ; IGS) con sist of sewral concentric lam ella e composecl of 
the kera tinizecl cyi opiasrn (with v an Gieson , a p al e al 1110st go l<len
yello" · colouration) of wh orlecl cells surrounding on e or mor e cen tral , 
large , ;;;wollen . squa rn on s-like el em ents con stituting t h e bulk of t h e 
bod y in question a nd meas urin g np to 50p. in rlinrnet er . In t hese 
cells rlistin et epithel ial fi ln ils and between th em intercellular 
bri dges can be seen (pri ekle -cells) . It mu st be emphasized tha t these 
cells having the m or ph ology of squamous epith elia l elements and 
taking part in t h is p ear l formation are intimately rela t ecl to the 
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osteublast ie el ements bordering t h e osteoicl whieh i fi b ein g laid <1mn1: 
Ji u( O lli .\· l"<lll adual IJh\·:; iud COll il llll i(~· Ue fraced ii Pb H' l'll ih(' .'il' l\\O 

cell lyp es by m e;111 s of cy topla sm i f" lll <J (· es ses , but 1 \\ O forms of inte r -
111e c1 i al P cd Is oe C' u r be h,· eeu t h e ep i thelial-like a nd m ese n cb y mal-
1 le r i Yu Ii Ye-lik e e lPm eul :s-first ly , rnrnpfy ing elenw nts -; tamli n g in 
rP Li lio ll t.o !li e os l eo i c1 li :;s11 e a s o:steolila sts aucl a el u ull y Leeoming 
€ 11cli ic; ptl ,,· ii ltin ( l1e u iatrix ri :; k e rn !.ini zeL1 os (Poey LPs; rind secondly, 
:H·tu:1I. :1Clrn ixhn P of rna !.er i:il r eadin g fo r co llagen "·illii.n the sub
i-; t:1J11 :(' of li te i:t· l ls ellle ri11g in to t h e fo rrn;ili on ol (\i (~ l a mcllni<' cl 
pea rls ( l<'ig- . 168), i .e . i ntr:11·ellu Li 1 co lLi g-e n fo rrn alion ;rnd k e 1:t tini 
za tio 11 \> J"lJ L"(-'( 'd i 11g- I ll UJ I( ' :ind l ite Sit lll l' t·Pl l( ") . 

}[ i! ol·i(' fi g·urC' o; are n 1n-' . one being c 11 co u 11(ere d per ln ::1.11.\· 
liu 111 l1l' cl ' o l ( 11\g- ii po\\1•1 ) fi (·lcl .-; p i .I. < 1) . 

Tl1t · 111 il ia r_\ irnlmouan n odule,; proH' to lie unmi sl<1L1hle 
111 dasl:1 .-;t• .-; lrorn i li P g- 11 111 trn1 101n. !li e e-;sP1d i:1b o f \\hose 111icrnsC' op i1· 
s iruf" ( ure ( lip\· le prndu ce (l •' ig . l(j~) I. 'l' !tey ('011si ;.;I of solid s(r;mds 
of t h P s: tllH' endo l h eli;1 l -li ke e l e11H·11h i 11 ter rn i 11 gled \rilh iiLril-forrn
in g sp in tlle -1·ells. T h e same d e po,.; ii ion of collageu, os leoi1l , aud Lorn:' 
;1re see n . S m a ll l t1me 11 fo rm;1tiu11 a s i 11 the :lllgio11wtoi d iiori ions of 
J lrP p1 111 wr.\· is 110 L 11ru 111 i 11 P11 (, a l t h 011gl 1 cleiedahlc . Thi ,; te11denc.Y 
i~ b 1gt•I .' - n ·11hi1 ·1•d 1.' 1 ltP fo llo" i 11g· anange1 11 eu ( (F i p:. 170) . The 
cell s IP tul 111 a :-;.-;t 1me puLn i l_,. n 11( l col.11 rn1rn1 · for rn , l icillg rallially 
arn111g e rl (o li11(' ;1 c i11i \\~ho :-i ( ' l.urnina :ire pa rtiall .'· fi ll Pcl \\·i i li rlP:-i
q tta111:dPrl r•l( ' Jll( ' Ji!s . ' l' h P.'il' 1·pll,.; :ire H'l'Y rle fi11 i tl'l>" (•pitbC'lial i n 
,;! 111r· l 11n1 :111d :111a11 .g·p 11 H•n ( :111rl t li (· ir p n ito1 il:L-i lll i:-; fi nely vnc 11ola terl 
a,.; if fi Il e r! J,_, ,.; (-•1·1 r> (o r \ 1lrnp lC'h . 'J'Jip,· 1m1 c'l1 1e-;p 111hle I h P Plr• m e 11 ts 
of a .'Prn u-; s:div.: 1 r \· gLi 11d i n 1 h is rPspe (' 1. :1.-; ,,·p l] ;1 s i 11 1 Ii( • rl[)J!(':t rnrH·P 
o f 111 0 sm:1ll h 1li 11l ar l11m i11:1 1d1i c li ! lit'-' e 11 duse :i n ll i11 wh i .. Ji (in 
:11 l1l iliu n to th e ii Pslp 1<1 111ated cell,;) the .-;erou.s -;eu·p(or y proLlud 111ay 
li e ,;(•1• 11 . , \ ( f h <• Pt1 p: t•s of lh l' foci (11·hicl1 a re 1rne1w;q 1s1 1la!etl and a rc 
i11,·adi ng 11H· pul 11 1oua1.' · tiss 11 e ) impor( a11 t i11fon11;di o n n•garding t he 
r Paso 11 fo r I his gnmi lr - lll o(l (' is io he o hsened (SP I' E ig. 110); h ere 
J~ se1' 11 a1 1 int rn- :iln •o l:11 s1 m•ad o f t11P neo p la s ti c (·ells in the lung 
1iss ut'. 'l'li11 :-; in :i p11l1110l1ar\· a ln•olu .-; liorderi ng 1ii P nodule it nrn.'· 
l ie SP<' ll t h nl the p:ni of th e nlYPnb r \Y<ill 11l'nrest !he l11mom· iiss 11 P 
i:-; l i1wd o r 1 t•pla cP1l 11 .v t h e sernu s- r p i t h e l ial-like t muou r cells, 11·hich 
h a v e uot .H· 1 s1n·Pacl arn u u r1 t li at part of t h P r·i1T umfernnce of t11e 
; ilveol u~ \\-'b i..!1 i ~ remote fro1 n t h e ( umour . Thi s ]J h e11omeno11 con
vinces on e ilia t i( j ~ th( ~ pul111 011a r v alYPol.:i r \1·alls \r li ich , hy fo rn1 i11g
a sui1:1hle fra nW \York, a re n-•,.;po 11:ii hle for e n(' o u rag-ing- t h is acina1· 
growth of i h e ii 111101n· cell ~. I n th esP seco n clriry 1u mou1·s t lw eells 
Rh ow ri sli.!.(·ii( i11l're :1 s<' of :111<1 J! Li si a ::i.-; 1·omp:11t•(l ,,· i('h 111() ini 111:n-.v: 
111 oc1er a(·e 11,,· pe rc·lirn m al ii:; l'li a 11g:e,; ar e lo h P seen in th e nllf·le i of 
i li e c 11rloi hrli o icl n Po pl nst if' 1· t> l L a s \\PU :I.'; m inor Y<nia1io1 1s in 
nu cl ear sh :q1e . P yc: 11 ohc n11 r l l' i :n e co 111 mon. ~ l ~1ny 111in11tr 
m etristri:-;es, inY is ihle (o t h <' un kP<l e .,.P, an• ser 11 011 Jlli('r ·ns<·o pi c 

(") It is p Pr h aps achi sab le to sa,· t lia t t he i n tc rprcla tion of these n•n · 
nnus 11:1 I c,vto p lnsrni c t rnnsf'o 1·m:ct ions h a s no t been u11dert :1ke11 ligbtJ.,- o r w itl1-
<lll t ea rn est ron sid<' rntion o f t lwi r irn pli rations. But the rn icrosc·opi c :ippear
;111ces a r e qui te com·inc ing, al t houg h it is of course im possibl e to inclicat'J 
t he c ri t ical sta inin g react ions h.'· photog raph,·. 
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examination of the lung . T'hese are often degenerate and among 
their necrobiotic cells many sma ll acumiuate crystals are deposited, 
-Or there may be pronounced ne n trophil in filtration. 

Frn. 169.-Structurc of the pulmonary metastases of the tumour shown in figs. 164 to 168: 
Endotheliomatoid type of grmYth with areas of osteoplasia; above, the lung 
tissue. (7808; 120 x ). 

3G5 



MIXED TUMOUHS. 

FIG. 170.-Another of the pulmonary metastases shown in fig. 165 : .Assumption of an adeno
matoid type of growth as the neoplastic cells line-out tho pulmonary alveoli; 
note the partial lining of an alveolus by columnar cells in continuity with the 
neoplastic tissue just above the centre of the field. (7808; 250 X). 
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p lastic (spimlle-cellecl) sa1·coma ious iransforma lion; os teorn a ; a n cl 
pearl-formatio11 \Yith pr ickle cells soniew'hat reminis(' ent of aca11-
thoma; iu tl1e metastases them is abo a pro11ou11cell tendency to gTO\Y 

as adenoi<l earcinoma. Thi,; latter gTO\\·th-mocle, \\'hereby lumiun arc 
lined by sen etory epithehal-elemeuts, i :; not to be inte1·preterl as an 
example of a 1lecrease of an a plasi a in seeornla r~ · tmuou 1· s as ('Olll

pared " ·ith the primary-( ;1 phe11ome11m1 w'hich 11·ould for m nu 
exce pti on to tlrn Yer.\· ge•neral rule that se <·on<1nri e~ are a! least r<1 ually 
if not rnme anaplastic than their prinwry)- lmt ra ther by the co1 1-
ce1itim1 that the 1ioie 11t ia lity of the tumour cells indu<le:; the ability to 
form gbnclulnr epithelium; this ienrlency not being reali~ed. \I-h ere 
oTowth oc1·uTs in fo e han1 relatiYelv u11Yielcli11g st nu· turt> of th e 
gums, hut h ei ng r eadily m;folclecl in ' the i11ngs , \\·here t h e alveolar 
walls fonn a typ e of scaffolding ,,·hich inYites ilw tm11011r cells to 
form aeini a111l wh<~re the space prnYide1l h~· ilH· aheob1· lnrni na 
allO\rn 1·00111 for 1 h e a ss111n ption of columnar R ha ]le . 011 e i:; struck 
by the resemhbnce of !'his tnmour io the mixed sn liY:11·y gland 
tum.01us of man , s imilar tumours to " -hich ma~' abu be fo nud iu i he 
gums awl else\\-h ere . The en1lotheliomaton,.; i ypt> of growth 
encountered i u sn ch tm110 Lns ha s b een res ponsiblf) for :1 '"ell-lrnmni 
theory of thei r emlothelial origin in mau, a Yery mul ersbnrl
able de(1 uctiou from the morphology. In more i·ecent times ( h ese 
tumours have heeu consicle1·ed rather of epithelial origin; and 
E"·ing, who discu sses this question Yer~· full>-, is will i11g to ascribe 
to such epithelium t'he property of forming m:1il'ices charaderistic 
of connective hss ue (fibrils, cnrlilage, etc .), a conception whicli is 
of course repugnant to those \Yho hold to the ,;pecifieity of the aclult 
g erm la.yer deriYatives. Hi s conclusions on this subject me ns 
follows (N eoplastic: Diseases, p . 775) : " (l ) The en11othelial 
origin has been di sproYecl. (2) Ko single source of 1.he rnixe<1 tumour 
meets all requir ements . Some are r1istinctl>· arleuomatous, aJ1<1 
probably arise from the acini and <luc!s of t11e (sa liYar>·) glancl in 
whi c'h they are well in corporate cl. Others are en ca]Jsulated or 
extra.gl anclular , an<l takP t l1 e form of basal cell 01· arlenoill cystic 
epithelioma. 'l'h ese ]Jrnba hly arise from misplacerl an1l , ocl'as i 011a Uy , 
emhryou a. l porti011 s of gland tissue. Bra nchinl remua nts may possibly 
be co nnecte1l \\·it h 1. hi s group. (3) The clerin 1tion of muco11R ti ssue 
a.ncl cartilage from glancl eiii thelinm has been sati;;fa cto1·il~ · lJl'OYed, 
and there is no n ecessity of induc1iug in th e orig-iwdiug ti ssn e any 
cartilagiuou s sfr11 d ures ". One is not, 'ho"·eyer, ind ine <l to lwlieYe 
in a m ei.apla.sia of cells rleri ve cl from a1111lt evithelinrn into tissues 
" -hich are u sually t he cleriYati...-es of the me:;enchnne : 011 e ,.;ees i11 
the fa lse rnixe1l t11mo1n::;, \\'liereYer th ey may ari He (breast tumours 
of the dog, embryo11al nephromas, sa liYary glan1l n1monrs) a single 
problem coustitute<l by pathologi cal g ro"·th-proceo;ses, \\·hich on 
analysis present such closel.'· similar fe atures that 011 e looks for a 
single hi stogenetic explanation to cm-er these r1i sease:;. The present 
case presents similarity especially to the mixed mammary tumours 
of clogs, iu \Yhich also may be obser...-erl the transfonn~1tion of cells 
growing in solid form in to svin<lle-sha perl elem en ts associ a tecl with 
connecti Ye-tissue fibril production and in to os teo blasts associa tecl '"it h 
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bone formation. An endothelial ongm for this largely endothelio
matoid and angiomatoid neoplasm is not to be thought of, both on 
account of the transformation into clearly epit'helial cells and of t h e 
formation of keratinized pearls-(" pearls " found in endotheliomas 
haYe hyaline centres, i.e. are collagenous in origin or may even be 
calcified, but, e.g. acconling to Ewing, "prickle cells and kerato
hyalin granules are absent in endothelial tumours "). 

This tumour i s best explained on an embryonal basis: a false 
mixed tumour arising from the proliferation of cells, originally 
identical in type, but unfolding Yarious embryonic potentialities as 
growth proceeds, especially under the modifying influern;es of their 
varying environment at (lifterent points. 'r'he fact that squamous 
epi thelium, glandular epitheliuJn, endothelium, and connective
ti;-;sue de1i·rntiYes <.n·e formed giYes l'ise to the suspicion that the cell 
or cell-group from \Yhich !he tumour arose might have been set aside 
at a time prior to the f·onqiletio11 oi th6 differentiation of the germ 
layers. It seems to me Yer.1' unimportant to name t hese mixed 
t umom·s histologic<illy, exce1it from the lJoint of view of a convenient 
sumrn:ny of the actua l histological strucLure: if such a name is 
desire cl for this tumo ur Lt 'rnulcl he osteo-fi brn-sarco-carcino-enclo
thelioma. 011 the ot he I' Ji an tl more in form a ti on is to he con veyecl by 
bringing such tumour;:; i 11 to 1 i ne "'·i th t he tend ency to 11 ame embryonal 
tumours according i.o their position in the body (e.g. nephrnma). 
Epuli;.: is a general Jtame for tumours of the gum aucl by that name 
t he present tumour is conveni ently designated. 

Diagnosis .-- Embryonal epulis (i.e. a mixetl tumour of the gum 
composed of cells of embryonic lJotentialities) \\·ith multiple pul
monary metastases . 

Nnte. - The tumour of the base of the heart in this subject w.as 
originally mi f; taken for a furlber metastasis of the gum tumour . But 
it is an independent primary tumour haYing no relation to those 
,1·hich haYe been discussed and it is to be des<:ribed un<ler the heart
base tumours of the dog. 

An Interesting illi:ced Neovlasm of the uung of a Sl1eep. 

(Ovine, 0382 .) 

The subject " ·as a sheep \Ybich diecl as t'he result of bleecling 
for the preparntio11 of bluetongue Yaccine( 10

) and in one lung of 
which a solitary, pea-sizerl nodule was present, situatetl in the lung 
su bstanC'e bu t visible thrnugh the pleura. It \YaS rlescribe<l , on section, 
as being of a greyish colour. It a pp ears sharply circumscribed. 

Microscopic.ally, the whole focus is \1·ell circumscribed, although 
a capsule is totally lacking. It consists of (1) a central portion, con
stituting the bulk of the focus, in w'hich the lung parenchyma has 
been completely substituted by the neoplastic tissue to be described 

( 10 ) Since the numerous sheep which die from such a cause at this Institute 
are subjected to a scrutiny serving the purposes of meat inspect ion only no 
detailed autopsy record exists in this case. ' 
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A MIXED TUMOUR OF THE LUNG. 

Fm. 171.-A teratoid mixed tumour of the lung of a sheep: Note simulation of the structure 
of the spleen; above, right, lymphoid type of tissue resembling a Ma!pighian body 
with central arteriole and "germ centre"; left, strands of neoplastic smooth 
muscle representing splenic trabcculae; below, right, adenomatoid epithelial 
tubules; between these moieties a tissue simulating the red pulp and containing 
myelocytcs. (5382; 250 x ). 
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an cl (~) a taid,y lno;1cl lH'ripheral zuue inlo 1rhid1 tlie first zon e pa sses 
wi thout dernarc;1tion a11d 11hid1 en 11 s ists of lnug tissue sti ll in pniGcss 
of beillg repla cecl by H1 c ueopla:;lic ti s;:;u e. 'l'hi:; pC'l'i [llternl zone has 
a slrn1·_p boL111(LH>. again st the norma l lun g tissu e. 

(1) The hulk of the nodule is eorn pose tl of ;1 tissue which at 
011ce i rnpresses one by ils resemblance to spleuic 1issue (.Fig. 171): 
'l'he trahPculae are rnpresenlPcl h:,- prominent , irregularly aITanged 
allC} (li spersecl , Y<Hi<1blc-)-siz8d, lm111d1ing bundles of atypical smooth
muscle fibres , " ·hose 11 udei often s hlrn· irrngulari tiPs of outline ; the 
'd1it e pulp (Mal pighia n bodies) is completely sirn ulate<l by circum
scribed aggreg-.lt ions of snrnll and m edi mn lymphocyi e:; supporte<l 
by an i11c:on ~11icuous c..:yto -fibrilLn reticulum as iu 1 ht> normal 
lymph oi d nodu le. Ea ch is proYidecl "·ith a " centrnl arteriole " (aud 
its hranchiug s_1·stem of delicat e C'apilla1·ip .~ or p1 eC'apilL1r>· adrriolPs) 
1·d 1id1 u sualh· lies eccentricalh iu th e nocl ulP. Distinct secou<lan
nodnles (gen1: ce11tres) are uot sef'll, bu! areas of greater conclensatio;l 
of the e lerne11 ts of th c c..: ell u ln r reti cu li1 Ill with r~nefoctiou of th e 
clearly h·mpho<'yti<' !'ell ,; occuni 11g nea1· tbe c· Pu tre;; of some of th e 
nodules full)· (·onespo11<l to s ud1 sl rn d urrs; t h e bul k of t he ti ssue 
in 1d1i ch ihP l .1·mpl1oirl 11uclules aml the rnus!'nlaJ' 11-abeculae (as seen 
in sectio11) li e (li .'lperse d is comparnble '"il11 the red pulp of the iipl een 
or h:wmnl nod e tissu e. 1t is com pose d of cells of the fi xed reticulum 
or reLicnlo-e nclot hPlial t:qie \d1ich form a cellular ~.nH:yi imn 11·ith 
associated reti cular fibrils a11d with lw e mic eleme 11 h, and '"hi d1 
line s i rn1 soidal spaces c..:011 tai n i11 g free lilood-cells- i11 other \Yorcls, 
c:onespomling to the si nu soid s ancl inten ·e niug- co rds of Hillrot h in 
t11e normal s1)lee11 . 'L'h e most· uoticPa hle departm·ps from th e 
struch11·p of th p 1·ecl pulp of th e norlllal ,.; pleen an' (nr,.; tly ) i hat ilw 
haernnl elem ent s menti onecl are almost rxc- lusi Yeh- eosinopl1il gnrnu
locyi es, fe11·er ly mplioc-,vtes and sc-ai-cely a11:v er,vthroc-ytes being found 
in the tract,; c-onespornliug to Billrnth ';; c·onls: a11cl (seconcll>-) t hat 
as compared 11·i tl1 th P cellu l.ir i·eticulmn of 110rmal spleen , the 
supporting cells in this ti ss ue are much more prnmin eut - th ey app Pa1· 
"mobilized": tl1e.1· are less r egular in size alHl slia1rn , their nuclei 
are 0He 11 h_qie rl'hromai ic-, their m1deol i rn a-'- he some11·hat enlarged 
(e.g . ll : -:\' = 1 : 2i)) and blotchy, mitotic figures rnay he seen amou g 
them (not fr equ ent ) a11cl if a ('arefnl searC'h b-' 11wd P Hi cl P11 ce of ihe 
transformation i111o eosinopliile leucof'y 1es (Yiz . the pi·esence of 
eosin op hih~ rn,veJocyles) can be cletecied. Tu thi~ s11lePn -pulp-li ke 
tissue lie disprrst>d many glancl-likt~ acini lin e(l b.1· ;1 singl e laye r of 
cells h aYing the morphology of colum n:n 01· cuboirla l epithPlium . 
Tlrn lurnina of t hese tubules contain the clc:;quamat('(1 lin in g elements 
and often also rnau_v eosinophi.le gran ulocytes, ·formin g thus an 
ex uclale . Such regular lining of the acini by a sin gle layer of 
epithel ial elements with \Yell-preserved polarity (loes not al"·ays 
obtain; the acin:n "·alls may he ihicken erl to seYel'al byers of irregu
larly disposed celb anrl there may he obliteration of the lum en by an 
ingrow th of t h e epith elial elements wh ose pedun culated base is 
continuous \Yilh t he lining cells. U nder sm ·h conditions sign s of 
anaplu sia may become apparent, the n : X Tatio lwroming increase(] 
from less than 1 : E) Q to 1 : 14 or ernn l : 9. In su c h " papilliform" 
ingro1db s the cy toplasmic ho1rn d aries are n ot distinct an (1 multi
n ucl e::i r masses of cytoplasm are prone to occur; this cytoplasm may 
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shmv .regress1 ve changes ( eosinophili.a, etc.) a ml t he nuclei 
pycnos1s. The result is the production of pictures very reminiscent 
of those seen in certain pro(l ucti ve or hyperplastic pneumonias, in 
" ·hich the pulmonary alveolar lining cells are consirlered to 
proliferate, filling the alveoli with multinucleated cytoplasmic masses 
spoken of as giant cells (e.g. in the disease jaagsiekte of equines). 
Lumen-formation may fail in these epithelial cell-aggregations; and 
especially in such cases, but also in the case of the lumen-containing 
alveoli, it was my impression that there are transitions between the 
reticulum cells of the pulp and the epithelial elements; certainly 
there are often to be found condensations of cells of intermediate type, 
and the lining cells of the acini are often apparently in continuity 
with the reticulum-cells of the surrounding pulp. Further, a 
pronounced flattening may often be seen in the case of the acinar 
lining elements, which did not impress one as being the result of 
mere accommodation to the pressure of the (often scanty) exudate, 
m fact from the morphological standpoint one rnay "·i th justification 
assert that acini occur which are lined in part by typical columnar 
epithelium and in part by typical (flattened; endothelial elements. 

(2) In the peripheral zone of the nodule, the presence of the 
lung tissue is still recognisable; there are the compresserl or almost 
obliterated pulmonary alveoli whose walls are invaded by the eosino
phile leucocytes and strands of atypical plain muscle. The epithelial 
acini also occur and have to be distinguished from still persisting 
bronchioles with their more regular lining of ciliated cells. Mitotic 
figures may sometimes be seen among the neoplastic epithelial cells. 
These neoplastic acini appeared, as in the case of the pulmonary 
metastases of the dog tumour (7808) previously described, to be 
formed by the proliferating epithelial elements using the framework 
provided by the pulmonary alveolar walls as a stroma along ·which 
to grow. As ha s been said, the transition from the central zone of 
replacement to the peripheral zone of progressing invasion is a 
gradual one. 

Discussion.-This is a tumour, apparently of embryonal type, 
in which, besides the imitation of splenic structure, epithelium is 
formed. In my opinion this gro"-th also, like those we have discussed, 
falls under the class of false mixed neoplasms (teratoirl mixed 
tumours), i.e. I am willing to believe that all its elements may be 
ascribed to the proliferation of a single persistent embryonic cell 
(or cell-group) . It may be argued that since epithelium is formed 
as well as rnesodermal derivatives, we should think here of a clidermal 
teratoid tumour; but I feel that those appearances are genuine which 
lead one to believe that the reticulum-cells, capable of lining blood
srnusoids and transforming into granulocytes, have also the poten
tiality of growing as epithelial elements-a potentiality which is 
exercised only under favourable environmental conditions, viz. when 
a pre-formed " scaffolding " encouragmg an alveolar type of growth 
is already present. Such a stroma is provided by the walls of the 
hollow pulmonary alveoli and over it the cells (both in this case and 
in the case of the lung metastases of dog 7808) grow along the path 
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of least resistance, i.e. they line-out the alveoli("). [One cannot 
help thinking, apropos of this discussion, of the doubtful nature 
(epithelial-i.e. entodermal-or mesodermal) of the pulmonary 
lining cells themselves, and further of the peculiar intra-alveolar pro
liferation which characterises the disease of sheep knO\rn as jaag
siekte. Has the occurrence of a tumour such as ·has been described, 
in the same organ (lung) of this same species possibly a hint to ofter 
us 111 connection with these bYo problems? 1 am not m a position, 
nor is this the time to enlarge upon what is merely mentioned as a 
suggestion; nor do I wish at this Juncture to express my suspicions 
in any more concrete a form. Hut the facts that 'vhat may not 
inaptly be termed neoplastic splenic tissue can grow in the lung of 
a species of animal to ""·hich jaagsiekte is peculiar, that the cells 
capable of formmg such spleen-like tissue may also transform into 
epithelia l elements lining lumina ancl exhibiting papilliform in
growtb .,;(12), that here also, although there i,,; no euu1p~ulation all(l 
the neoplastic tissue has the power to grow inYasiYely in the pul
monary tissue, the " ·hole focus nevertheless remains circumscribed 
"·ith reference to the surrounding pulmonary parenchyma and does 
not (apparentl~·) giYe rise to metastasi:>(1")-all these appear Hig·ni
ficant arHl deserving of the attention of those interested in the patho
logy ·of that most puzzling and peculiar disease, oYine jaagsiekte I· 

This lesion \Hts routinely diagnosed as " leiom:-·oadenorna "; the 
obserYer making the nmtine report hacl apparent!.'· not been struck 
by the extraordinary resemblance to spleen, "TI·hich is not surprisrng 
"·hen one remembers that he was examining lung. Hut if a name 
must he giYen to it, the above i,; c1uite inadequate. A term fully 
com· eying the histolog:-· of this tumour a ucl moclellecl on i he accepted 
principles of oncological nomenclature is not easy to tleYi,;e: perhaps 
'' lympho-(reticulo-)endothe lio-myelo-leiomyo-adenoma '' might serYe. 
But how futile it seems to waste one's time in devising such 
farcical curiosities of nomenclature! 'l'he tumour is a nuxed neo
plasm characterised by a re1m11kable reproduction of splenic struc
ture, by " myeloid metaplasia " of that tissue, and by the presence 
of an adenoma to id moiet.'·. 

Diagnosis.-}'Iixed (embryonal) tumour of the lung. 

Other Mixed Tmnours in the Collection. 

A benign tumour situated in the subcutis of the face of a sheep 
\Ovine, 8187) was diagnosed as a fibrolipoma. It \YaS considered 
that the irregularity and pronounced deYelopment of bundles of 
collagenous tissue favoured more this diagnosis than that of hpoma 
fibrosum, but as has been seen, a dividing line between excessively 
developed stroma in a simple tumour and two independ ent neoplastic 
moieties is hard to make , more especially ·1yhen, benign tumours 
being concerned, one cannot he guided by signs of cellular anaplasia. 

(1 1) To place my meaning here beyond doubt, I had best sa~· that I should 
be prepared to see non-neoplastic Plllbryonic splenic reticulum cells nlso form 
epithelium if (e.g;. in tissue cu lture) they could be brought into relation with 
a sub-stratum whose geometrical form provided a background suitahlE> for an 
ncinar type of growth. If the environmental " stage " be set, the (cell) 
" actors" will respond by playing appropriate parts. 

(1') cf., in each case, the pathology of jaagsiekte. 
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OTHER EXAMPLES OF MIXED TUMOURS. 

Leiomyolipoma of the vagina of a bitch (14715) "~as encountered 
(Fig. 172) and deserves mention since there is no record in the litera
ture of such a tumour affecting the vagina. 

A tridermic teratoma affecting the testicle of a cock (Fowl, 
9195) and a didermic teratoma of the ovary of a hen (11866-
Fig. 173) were also encountered. A dermoid of the ovary of a cow 
(6048) has been described by Quinlan (1929) . An embryonal hyper
nephroma has been described among the tumours of the adrenal 
(Chapter VIII). 

Fm. 172.-Leiomyolipoma of the vagina of a dog : Irregularly disposed strands of smooth 
muscle in Jipomatous tissue. (14715; 75 X ). 

A large number of tumours have on consideration not been 
classified under the mixed neoplasms. These include tumours 
with a hyperplastic stromal moiety. Such are common in the fowl 
and comprise especially carcinoma leiomyomatosum and leiomyoma 
haemangiomatosum. It has already been mentioned how often the 
stroma of tumours of the avian female reproductive tract have a 
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smooth-muscular stroma which is extremely hyperplastic. These 
tumours were not considered to be appropriately termed leiomyo
carcinumata or adenomyomata. Further, in the common leiomyo
mata of the fowl all grades of Yascular development are to be seen. 
'l'hese grmYths are in the ;;ame way not suitably designated haeman
gio-leiomyomata: we do not consider the vascular element to repre
sent a separate neoplastic moiety. 

"\Ve ham previously mentioned the undesirability of including 
carcinoma~ chara derisecl by osteoplasia in their stromas as mixed 
~umonrs ( osteocnrc:inoma). Such gro1Yths have been discussed under 

:Fro. 173.- A teratoma of the ovary of a hen (scale in centimetres). (11866). 

the carcinomata. After some hesitation it has also been decided to 
classify under the simple t umours ,one of the fo1d (150G;3) charac
terised by a fibro-osteo-chondromatous structure, the heterogeneousness 
of the tissue being considered the result of nothing more than the 
expression of the normal potentialities of the connectiYe-tissue cell 
which may be retained even under adult conditions, i.e. it was no t 
necessary to explain such a tumour on an ernbryonal basis. It has 
been mentioned among the benign connective-tissue tumours. 
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FI131W -EP1THEUAL 'lTl\IOl: ltS . 

_Finally, iu accon1a11ce with the vie1YS of J oe8t, the common 
equine " d10lesteatomaia " are not considered here becau~e they 
repiesent a non-neoplastic ptoces8. I refer to the " newgrowilu; '' 
commonly affeci ing the te lae choroideae j n this species an cl often 
encouutetecl at this lnsti tute, although hut seldom colleetetl as speci
mens. There are, of com·se, m ore truly neoplastic '' clwlesteato
mata " of a rlifferent 11aiure , such a8 those epi<lermoid cholesteatomas 
found not only in man but a lso (rarely) encounte1·ed in horses by 
Bollnei (1880-1), }l'Fadyean (1902), and Joest (1921). \\- e haYe no 
such cases, l10,1·eyer, in our collection, :ill being of the common 
ple:xtb cholbteatoma type \1·hich are consi<lered b~- Joest to anse a;; 
chroni c i nfiamrna tory ne\\-gToTI·ths (grauulom a ta) ca 11,;ed by th e 
depo:;ition of cry:;talli11e ('holesterin in the trla e. 

d .Yol c 011 Fi/Jro- epitlielial Tmnoius of the Skin und 
J/11co11s Jlernl.Jra11es . 

i\o one 11 ho makes a ;;l udy of neoplasiic prolifer;tl ions of the 
skin of bm·ines and eCJuines and of the buccal mucosa of <1og~ , at 
leasi as t hey O('Clll' i.u South Africa, cau fail to be dis:;ntisfiecf with 
the existing me1 hod ~ of classification. Since, in human patholog,v , 
although tlie mntter h as been the subject of considerable contrn
versy, papillomf1 ha s come to be treated as a (Rimple) tumo11r of 
epitheli11111 , th ere ha s been a tendency in Yeterinary pathology tu 
follmY (per ha ]JS S0111 ewh at blirnlly) in the Same fli rectiOll. Dut 
obse1Tation of the hi stology of skin tumours in ani 11u1 ls lerl\'es 011e 
convinced t hat, gr au ter1 that we are dealing with true neoplasms, 
then true mixed im11ours are concerned, i.e. fundamentally, a rlual 
and more m· less siu11tltaue011s proliferation of both the (epithelial) 
elem euts of the e pi<l enni .~ (Or mucosa) awl the (connectiYe-ti:' sue) 
elem ents of the ('Utis Yern (or propria). This duality of the response 
to the cause of the lesions ha s beE:n emphas i8ed by \ iVin;chini:t (HH3), 
clealiug \1·ith hO\-ine cutaneous papillo1uatosis. 

Papillomab are well kno11·n in clomesticated animals, Yii. in the 
c1og, a speci e~ in 1Yhi ch buccal papillomatosis is very common (Fig . 
174) and in tl1e honne, in " ·hi.ch skin papillomatosis is an eL1ually 
uniYersal lli srase (Fig. 175) . Both these conditions haYe been sbmn1 
to be experi 111entally transmissible by filter-passing 11rinciples, and 
to affect ('hiefly .nnmg auirnals('·'). The;; nre al:'o exceedingly 
commo11 , a~ i~ \1·pll known to auy ohsernn' of a11imal8: bnf one cannot 
expect the incicleuce of melt t urnours to be reflected b,\· the statisti<"s 
of au institute of pathology , hoth because ih e diagnosi s is mn1nlly 
obvious, eye11 to the layman, and because the effects of th r rlisease 
are rarely seri un~ enough to \1·arra nt recourse to professional 
advice. The pathology an<1 h istopathology of the papilloma of clogs 
rrnrl of cnttle ~ne \vell kno\\ n. These tumours are characterised bv 
primary m11ltipli cit,\·(1'1 ) a nd by a rate of growth 1d1ich i;; ofte;1 
rapid, indeed pnrallel \vi th that of malignant tumours; this i s re
fiected h,\- the high mitotic index which may be fouud in these 
gro"·ths (e.g. as nmch as 6 in the dog). 

(1 3 ) Probably because older animals have an acquired imnrnni t,v to the 
disease. 

(") As di stinguished from mu ltiplicity by metastasis. It is like!~' how
ever that often p erhaps on ly one tnrnour is actually primary , the others being 
set up by contagion from this focus. 
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It has been saill that pap illoma!a are, for the purposes of this 
shOJ't discussio n, to be h eated as mixed (fibro -epithdia l) prolifera
t io11t;. But in domestic a nimal s all intei·gracles can be found from 
tumours in whi ch the epithelia l proliferation is prepoJl(lerant to those 
in '' hich the Jll'Oli fe rntio 11 of the fibrnlila s!s of tl ie cm·ium is the chief 
process conce rned. The lrncca l papillomas of t'oe dog offer the best 
exa mple of the fi rst ty pe. 'l'li ese in the ir early stnges consist in 
nothing moi·e tlwn a prnlife1·alecl e11iller mi s, which is thickenetl to 
form what i s 'It istologicall.'· a purely epit helial tumour , in the shape 
of a thi ck ca p of epit helium t1·itbout a stroma clrriYerl from the 
c 11lis ve 111. J\1 a l:J(p1· stage the unrl crl yi 11g (·on 11 l'ctiYc-tissue elements 

Fr<:. 11+.- ('onlagious lrnccal pnpillorn alo.> i>< of the dof! : Ch<'eks, palate, and pharnyx 
affcdccl. ( 14201; 112 X ). 

sta r t to proli fer ate, bu t only slo\Yl_y, so that r ela tively highly col
lagenisecl n eo plast ic papilla e of the corimn result and one sees neither 
a g reat rlegrer of cellularit.' · of t h e fibro us tiss ue nor mitotic fi g ures 
among the fibroc y tes. ] 11 th is later stage these tumours of the dog 
present "·ba t is u ::: ually accep! 0rl a s ihe most typical pi cture of papil
loma, and inrl ee rl th ese 11e0J i la sm ~ haYe cousiderab le claim to be 
r ega rclecl as purel~r epithelial 1 umom·s, t he corium proliferation pro
'iding merel_v wlrn.t arnouuts tu a slroma, and being of no greater 
degree t han is demamlecl for the support and nourishment of the 
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neoplastic epithelium. These neoplasms of the dog usually remaiK 
small, for this very reason , although occasionally confluence of very 
numerous nodules in the fauces and pharynx may prove clinically a 
serious matter. 

L<' •G 175.-A severe case of infectious papillomatosis affecting the head of a calf: Dorsal 
view of face. ( 4112 ). 
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I n 001 ines a ,;ome11 hat clifte1 ent picture 1::, encountered. Here 
t h e t umo urs in qu estio n affect th e skin. Again, in the most typical 
cases, the epithelial prnliferntion is preponderant , as may be seen 
even 11 ith fh e uakecl eye in the \\·ell kno\\·n pa11 illo11w corallifo rme, 
"·it h its multi ple acmninate, keratini:.-: ecl projections . But the 
elements of the c:utis ve1·a here play a le,;s pa;;siYe part: not only 
ai-e the cle rnrnl papillae prominent .a.ml cellul::n-(fihroblasts), but 
the n101·e superficial epithelial proliferation may rest 011 a veritable 
heel of proliferating fibrob lasts 1Yhich m ay extencl into t he subc;utis, 
fanning in ibelf a fairly circumscribed and discret e enlargement 
com posed of C'Plls 1Yhid1 are wol i fer a ting "·i th s11ffi<' ie n t ra pi di ty to 
pi-educle thP cleposition of collagen in any notable qu::mtity. \Vhen 
such fibrohla ;; ti e proliferation reaches its highest cleg1·ce, it ha;:; been 
our c'xperie nl' e that a diagnosis of ·· fihrosarco nrn " 01· " spimlle-cellecl 
sarrnma " iii ma cle, t'he su perfi ci a 1 e]Ji t helial prol i frra tio n he in g 

Fru. l 76.- Typical fu lly developed sarcoid in a donkey. (Path. 17384). 

referre(l to a8 au acanthosis and presumalily being conceivec1 as of 
the nature of u eollateral or inciclental hypertroph~· of the epidermis. 
In the~e bovine tumours, generally speaking, epithelial and fihro
hlastie proliferation teucl more or l ess to keep 1rnce 1Yith each ot~er, 
and bistologically one has to tl eal with a mixecl tumour, rcganlrn g 
which it may (although ,1·ith doubtful profit) he m·gne<l 1Yhich moiety 
mul ergoes th e primary vroliferation and which t'he m erely r espon sive 
or secondary proliferation. 

In equines, tum ours which are 11istolog-i.cally obYiously recognis
able a .-; papillomata are rare, iu South Africa at least. On the other 
hancl , we encountered no less t h an 44 tumours of the skin of equines 
(includ ing h orses , donkeys and mules) \d1ich hac1 been Yariously 
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diagnosed as " fibrosarcoma ", " spindle-celled sarcoma ", or 
" fibroma '' of the skin, which were all clearly of the same nature, 
and which dinically haYe several features in common with tumours 
usually recognised as papillomata in other animals; viz. their 
tendency to multiple occurrence, their often rapid growth, and the 
evidence that they are transferred from one part of the body to 
another by contact. Their sites of predilection are t'he lower port.ions 
of the limbs (e.g. the cannon region), the eyelids, the lips, other parts 
of the skin of the head, and the s'heath of the penis, etc. Clinically 
these tumours often appear to be transferred, e.g. from a limb to 
the lip, from the eyelid to a limb, from the sheath of the penis to 

Frn. 177.-Front view of the head of the donkey shown in fig. 176: An early and not yet 
ulcerating sarcoid at the base of the right ear. (Path. 17384). 

the inner aspect of the thigh by direct contact of the parts such as 
occurs during biting, scratching, or during progression("'). Ur they 
may be transferred to other parts (e.g. from one sicle of the head to 
the other) in a manner strongly suggesting the carrying of infection 
on the bridle, harness, or possibly the hands of attendants, etc. 

( 15 ) I am much indebted to Dr. J. Quinlan, Sub-Director of Veterinary 
Services, for his adviC'e and information regarding the clinical behaYiour of 
these tumours, of 1d1ich he has had extensive experience in his surirical 
practice. 
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FIG. 178.- Another advan ced sarcoid on th e medial aspect of the crnral region of the same 
donkey as figs. 176 and 177. (Path. 17384). 

Fra . l 79.-Sarcoid of the face of a horse : A case of recurrence after surgical removal. 
Photo taken about 6 months after operation. (D.O.B. 21276). 
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A stucl y of t his large ser ies of tumours s110ws Yery convincingly 
t h eir true nat ure . In the earliest stages (Fig . 181) they consist of a 
proli fer a ti on of th e epidermis and a cellular proliferation of t h e cu tis. 
At this stage t he lesions ma y be reGognised even wit h the naked eye 
as " pap illomatous " becau se t hey are covered by acurninate kera
t in ized epiclennal processes, or at leas t by a t'hickenecl and " crusty " 
epi dermi ,,; . But t hey are rarely seen or i10 ti c·e c1 in this form: soon 
t he :fibrohlastic proliferntion a1)pears to gain the ascendancy and the 
neoplastiG connecfrrn ti ssue early ulcerntes through the e11idermis. 
At t his ,,;tage (Fig. 182), mi croscoi ii cally, one sees a cellular :fibro
bbstic t issu e which is coYerecl onl,,· in part by w'hat appears to be an 
acanthoti (' t>pi <l ermi s ; the latter i~ thinning undt>r t he ten sion to 

Fie . 180.- An equine sarcoid (from the skin of t he leg of a horoe) 5ho"·ing th e ul cerating 
sur face (right) and (left) tho na.turc of t he pcd unculation on sC'ction. 

(16220; 3/5 x ). 

which it is subjected from belo" ·, all(l in parts the :fibrohlastic tissue 
ulcer ates t h rough to the surface, becoming immediately the subj ect 
of a su perficial bacterial infection with consequent lencocytic infil
t r ation. I n t h e lat er stages t hese tu.mours are no longer recognisable 
for what t hey r eally represent . They for m , macroscopically (Figs. 
17Ei , 177, 178, 179, 180), bulky, piukish -"·hite , bloofl- and pus
encrustecl , fun ga ting ou tgTo,Yt hs, over1rnugi ng the ,;mT01mdiug skin 
(which often shows sm aller lesions of t he same nature) and which 
sh ow, when cut , a Yary ing consistence : they may he fairly h ighly 
fibr ous, especially i n their deeper p:u·ts, or they may he sof ter, giYing 
but little indi cation to the na kecl eye of auy considerable degree of 
collagen ization. They m ay be thicU~' peduncu latecl (F igs. 176, 177, 
180) or more broadly atta ch ed (Figs. 178 and 179) to the ski u. It 
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is in t'his sta cre th at the aftedecl animals are almost invariably rAceive(l 
for surgica l '"'attention , or t h at th e sp ecimen reaches t h e patbologist. 
'fhe h istological pictnre is as follo11·s (Fig. 183) : -

T Lte grn1d h con ~ i st of bn]l(lles of fibrob lasts " ·hich are almost as 
irregularly arranged as in a sa rcoma . T'hey nm in all direction s. 
The rl egree of collagen deposition Yarieil, being som etimes as much 
as to suggest i he diagnosis of fihroma, or eYen of keloicl, an d b erng 
at ot hPr times .almost absent, suggesting a (liagnosi s of " spindle
celle(l " sa r com a or at least of fibroplastic san:mna . As in sarcomata, 
a greater or lesser deµ:ree of participation of the capillary elH1othelimn 
is to he ohserve(l arnl occasionally mitoses c·an he see n in the en(lo
t h elinm of t h e lnulrling vessels. Tbis deg1·ee of capillan· multipli ca
tion, h o\T ever, i ;; SP ldom suffi ci ent to suggest t'he cliag-uosis gr an uloma, 
an cl inrlee cl iu virtu e of its compactness and irregularity, and of 
the inconstanc,v of fluid or cellular exnclate, the tissue 
cou ld n ot he (lescrihecl as granulation tissue. Infiltrating 
n eutroph ils are con st ant only in the zone of ulceration. 
Infiltrati ng lymph ocytes an rl eosi noph iles are often more 
''"idel:v (lispersecl: the latter are a fairl~- constant feature of 
t h ese t 11 rnoi.u-s, hut <l o not u sually occur to t h e cl egree that 1s 
described in the lesions kno1rn as " suuuner sor e:s "; they are often 
abse u t. In parfa, areas of oe(1ema may sometimes produ ce small foci 
of rn yxomatoid appearan ce. l u the hig·hJ _,. celiular tumoms rhe 
mi toti(· i1ulex m ay he hi gh , offPri ug- no chance of <list in clion from 
sarcoma. Yet apart from ilw often great irregula riiy of their 
arra11geme nt, the fib rnblasts ,;'lrnw udually 11 0 distiuct :;ign s of ana
phrn in: gross irreg'ulariti es of 11 udenr shape , hypen ·hrornatosis, aml 
n udeolnr enlargement beyornl tl1e degree seen iu nou-neoplnsh c fibro
bl asts (e.g. in gr::m ula tion tissu e or in tissue cultm·e) :ire not 
encoirntere(l. O n l ~· iu a fe,,. cases \\" ere seen in tumours, otherwise 
identi (" al \\" ith those bein g di scusse d, the intra1mcle.ar '' indusions" 
1d1ich 'l:\ave bePn referred to so often in th is 1rnrk. I <li<l not consi(ler 
that, 011 t h e g rounds of their presence alone, a di stindiou should 
be rna,le .aa(l a mnlignant tumour diaguose(l. (It " ·ill he remembered 
that :rn ch i nch1 :'io ns are uot confined to malignant turnourn). The 
t umours clo not inYad e dee11l y; mHl , although f hey are not encap
sulat ecl , musd e ancl hone are 11.ot infiltrated . In fairh a(lvauce d 
stagPs, fragm eu ts of th e aca nth ot i c e pitlemis \\·it h elm;ga tecl rete 
pegs ma>· h e see n still aclherill g to tlie surfac e here and thrre. 

A prnhlern a rises in the t enninology of these hrnrnurs 1Yhich is 
not easy to decide, an d quite impossible of solution unle~s the \\·hole 
process iu all i ts stages, iu ii. s clinica l feature~, nrnl in its relation 
to tl1e tumour s of boYines and can ines is kept in miml. At t his 
Institu te, many diagnoses of " granuloma " have b een r eturned in 
respect of t h ese growth s . Thi s is n ot admissible, for hrn reason;;:-
Although t h e ti ssu e concerned m ay be conceiYed as being hi stolo
gicall_,. intenn P(liate between granulation tissue ancl (:6.hroplastic) 
sarcomatous tis:>ue, it is n eYerth eless not granulation tissue histo
log-i call;v; secon dly, the <l iag-nosis of gran11lorna from biopsy materiai 
mi sleads the surgeon : t h ese t umours are not readily amenable to 
surgical treatm ent; they have so notalJle a iencle1tey tu l'ecurrence 
after extirpation (Fig . 179) that they appear to th e clinician as 
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Frn. 181.-Structure of the eq uiue sarcoid in the early stage : Acanthotic epidermis covering 
the proliferating dermal papillae (papillomatous structure). (16077; 120 X ). 
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actual (locally) malignant tumours . In .a number of other cases, 
the equally unsatisfactory diagnosis of " fibrosarcoma " has been 
made. Here again there are several weighty objections: histolo
gically those signs of cellular anaplasia ,d1ich are associated with 
sarcoma ta are absent; unlike sarcoma ta, these tumours never give 
rise to metastases, or to deep invasion, and the unfavourable 
prognosis suggested by the diagnosis of sarcoma is therefore quite 
unjustified; lastly the extraordinarily high incidence of the growths 
is quite out of keeping with the comparative rarity of sarcoma 
(especially of the skin) in domesticated animals . 

If, disregarding the histopathology of the tumour in its full 
developmental stage, and enthusiastic about those features of its 
inception and behaviour which point to a relationship to the conta
gious skin tumours of other species, we should call these tumours 
papillomata, there would no doubt be equally serious drawbacks : 
we are dealing with a process which, in its later stages, is a pure 
fibroblastic proliferation, very different from the classical picture of 
papilloma. Further, papillomata have come to be regarded as such 
innocent tumours('") that a false optimism in respeet of prognosis 
would be communicated to the clinician. Lastly, except in their 
earliest stages, the tumours bear little resemblance in gross patho· 
logy to papillomata. 

In this quandary, I have been accustomed for some time p.ast to 
return the diagnosis of " equine sarcoids " in respect of these 
growths. The term is adapted from human pathology. It is service
able in expressing both the connective-tissue character of the growths 
and the caution which must be exercised from the prognostic stnnd
pomt. It denotes a process which is quite specific and further it 
relieves us from the responsibility of deciding whether these lesions 
are true tumours or more related to a chronic inflammatory process. 
The .equine sarcoid is probably to be regarded as a one-sided develop
ment of papilloma. It may be that the cutis of the horse, as com
pared with other animals, responds more vigorously to the cause of 
papillomas than does the epidermis; or on the other hand we may 
regard the cause of these tumours itself to act for preference on the 
mesenchymal derivatives in equines and on the epithelium in dogs, 
the bovine occupying an intermediate positior1 in this respect. 

~rn) As is well known, however, papillomatosis in calves_ ma~' in individual 
cases be very serious in its results and neglected cases (Fig. 175) may carry 
unfa,·ourable prognosis. 
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. h e: . J82. - A 'o rnewlrn t lat<'I' stage in tir e clc·,-cloprnent of equine sa r('oid lhan was shmn1 in 
fi g . 17!): th e Ii hro hlast ic prolifcra.tion is ··gai nin g tl 11 ' upper hn,11 d " and is 
('otn11w1H: i11 g to 11 kC'rat-e th rough the cp ldermis \\·hose enla rge ,! rct C' peg:-; a rT· now 
undngoirrg iltrnphy. ( l -l-8:!:; : !}I) X ). 

Fm . l 83.- Deta il of t he st ru c t u re of th" fully-clcvelopccl cc1u i1w sarcoicl : I 1Tcg ul <1rly di,;posccl 
bundles of rapidly pl'Oliferating fibroblasts with moderate production of collagc·rL 

( ~601 ; 1 i .J x ). 

13 385 



CHAPTER XI. 

The Contagiou s (Transmissible Venereal) Neoplasm of the Dog 
and the H ear t -base Tumours of the Dog. 

1 . T1-rn OoKTAGIOu s (VENEREAL) Tcuoun. 

General Co11siderations. 

'1'1-:m \\-ell-knmn1 contagious a rnl experirnen tally transmissible 
canine neopla sm s ;ue 11n ique in m Ol' e than one respect. In the first 
pla ce they arn the only true n eoplasms 1d1ich ;n-e knlrn-n habitually, 
a n d indeerl (as \\-e shall see) vrnbahly exclusively, to arise on the 
basis of tra nsm i ssioll fro m irnliv i tl nal to i rnli \-i(hrn l ln· clirect con tact 
and th rou g h an aci u al nntmal grnfting of the 11eo1Jl~stic cells the11r
selves . Secondly, t h ey haYe consis lentl,v baffled aUern pls at a satis
.ln ct my classificat ion on the lrn s is of their hi stolog i ('<il ch a ra cte1s, 
although an unlirni te cl mnount of mate1 inl is aYailable for study . 
It is t r ue that the pa thologist occasionally encountern examples of 
neoplas ti c p rocesses t o which i t i s clifficult or impossible to assign a 
certain pla ce in the hist ologic:1l classifica tion, hut this is usually 
because the rare occun en ce of su ch processes precludes the obtaining 
of a large numbl-'r of cases fo r stu <ly ancl comparison . F[er e, on the 
other hand, \Ye h aYe a tun1om· of common occurrence, cases of \Yhich 
can b e pro (lnce<l a t will with the g reatest of eac;e; neYeriheless , most 
ca utiou s authorit ies are agreed t hat i t is as yet unsafe to attempt 
the applica tion of a rigid histological term \Yherehy to lle .-;cribe them. 
While at fi rst glance t h is m a.Y seem rather extraonlinar.r and e\en 
an indi ctment of our ability as m icnJscopists to reach a conclusion 
abou t the eniluation of the Yery defiHite appearnn('es which arn pre
Rentecl to u s, yet a 1nomen t ' s r e fl ection shows that the problem is a 
very r ea l one, b.\ no means to b e solverl hy a mere um;upported asser
tion, on the part of an y individual ohsen-er, regardin g \"1-hat he ('Oll

si clers to lw the histological aml e.dological nahne of th is tumour 
tissu e . -

Any microscopic diagnosis of a tumour, which is to be wort11y 
of serious cousi<l er a tion , must b e based on at least one , and )Jl'efer
ably on both of two carrlinal features: (a) the morphology of the 
cells, an cl ( b) their histogenesis. N 0'1- it is in respect of these very 
t wo criteria t hat m icroscopic sturly has given so little assistance, 
(a) because th e cell s of t his t u mour remain in an undifferentiated 
sta t e and n e ith er hY their actual structure nor bv anv structural 
products a ssociated ~Yi th th eir g rowth rlo they rlecl;re their nature; 
and (b) because, being t ran smit tecl from one animal to the next they 
do not in any given subject have a n enrlogenous histogenesi'; in other 
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words they <lo not al'ise from t h e ce lls of t h e ho<lv of t h e affecte<l 
indivi<lual. Aml 'Yh en one eonsid ern th at i n sp ite ~f t he assoc: ia tion 
over some t hree cl ecacles of man y g rea tly respecte(l n a mes wiih t'hi s 
morphological st u<l y, there is still 1.o-cl a.\· n o agree1ue11t as to t h e 
cytologi cal uab1 re of ih e.,;e h m101u·s, it is evi dent that anyone can 
scarcely hojJe, h.1· purely hi stolog ic:tl st ud y , to (' an y t h e problem 
hut her. 

Ea rlier oh,;e rver ::; (e .g . ::\ovinsk,1· a ud \Ye'hr) of t h e::;e tumo1m; 
con sidererl them ;1s c;nc:i nom;1 s (i.e. postulat ed for t h e cells an epi
thelial Jlature ). Lat el' tltP pen<lulnn i "" u11 g- in f ;1Yo 111 · of ·· rnn 1ul
celled " sarcoma , or, more <1 Pfi n i tely, l:nnp h os:\l·coma. 'l'o t his v ie"· 
aut hol'itie~ of th e repute of Beeb e a11cl E1Yi ng (180G) un cl Sticke1· 
(1904) have subs<:ribecl, alth ough t'he former ma ke cer tain reserva
tions . It 'vill be r ecalled that B ashfo rd and nlmray ' s (1905) wor k 
" ·as long respou ::;i ble for an errn neous impression th::d t h e tran smi ssible 
canine tumonrs \\·ere not tru e n eopla,;ms, bu t in f ect iou s g ra nulom as; 
and thi fl was also the opinio11 of \Yarl e (1908) . Several \\·mkers sin(' e 
them , the fo·st h ein g B eebe and E " ·in g, h aYe completely clemolish e(l 
the iclea tha t th e tumours (li<l n ot gro\\· b.v th e mu lti.plicatio n of t h e 
(foreign) i uoculated cells them selves, and to-cl.a.'- ii o one ser i ousl.1· 
question s th e truly n eo111a sti(; na t urn of t h e proces ~ or h el ieves t h.at 
a v.irus, separalJle from !:he cells, play,; a ny par t in t li P appear an ce 
of t hese gT011·ths . 

In ,;pite of the r esen-atiollS m ade by B eeb e a nd E"·ing rPga r ding 
the ly1uphosnrc:ornato11s 1i:.ttu rn of these tumours , t hat v ie" · has been 
very g enernll)· , a n<l i n my opi nion far too hun.ie<ll>·, a(l opt!' (l . H isto
logical e.s:ami.naiion fayours, if anything, morn th eir iuteqiretati.on 
as car u.inomas t'han as sar comas . In favour of a <«ln:iu omatous 
nature is th e aheolar struch1.re (vi;:. eell-grnups supported by a d early 
dist.ind fibrou s strorna) and t he absence of iu tercellular fibrils; even 
the actu al mmphology of th e eells t h emseh es b ein g at least as m uch 
in favour of tlwi r in terpretati.on as uncliffer PTl ti a !P(l epith elial s a s 
lymphor-.dil' elemen ts. In all th ese respeets, so gen eral a like ness 
to can:inorn a <lo these h tmours preserve that it h as lwen found to be 
a fairly common error of diagnosis a t this Iust ituie t o mistake th em 
for hasa l-(·ell carcinomas (see Ch apter II), es peciall.'' " -lw n occu rrin g 
in parts of th e bo(l y where on e d oeq n 01. ex1Ject to eucoun tp1· 
'' Yenereal ' ' 1 u1nours. 

There appear,; to exist a considerable rni,; aJJJn·ehens ion regarding 
the aetiolog,1· or pnthoge11esis of th e " Yenereal " turn ou rs . H is of 
course well known t'hat in n ah1re the great m a jor it y of these tumours 
occur on th e g enitalia (vag in a , pen is, prepuce, eh- .) . Uue fiuds it 
r ecognised o<:cas ionally i11 the literature t h at the tumours m ay occur 
el sewhere. F el<lma.11 (1932), for example, pictures a. ('ase wh er e t h e 
head was afl'ecte <l, while Beebe ancl E\Y i11g m ent ion t ha t " in both 
sexes isolatcrl gr01d l1 s of the ,; kin nrn,,v ot·<· ur .. . i11 t h e back, ueck 
... or legs ." But it appears to be Yer y genera ll~ · assum ed t hat 
in suc:h cases the a ppPanlll ce of t he tum our is " s p01tl nn eo 11 s " - n ot 
by con tag-io11 - a 11cl i ntleed B t>ebe an<l E 'Yin g r;ateg orically <l efi ne t h e 
co11 di ti on a s " a Ye11ereal disease of cl ogs ch araderi sP<l lJ y t ransmission 
thrnugh ('Oi h1 ~ . .. " Those who believe that t rn 11 s1n issio11 occurs 
soJ.ely t hrn ng- h ('oi tns and that growth s (a part fr om the exper imentally 
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proclut;ecl ones) oceurring i n i>al'l s of t h e bocly ot her th nn t he ge ,1 ituli a 
mu"t he explainecl as an aetu al " spon ta neous " cancerizatiou of 
(i. e . origin d i' 111n·o from ) ih e body cells of the affeclec1 anim al itself 
a ppear to m e 1.o have go 11 e astra y in hHl r es pee t s . Fir stly, clue 
a ppreciation hn8 not been aecorclell of t he extraonlinary ease \Y it h 
which these tunwm·s rn ay b e transmitted , both by eoitu s arnl e:s:p er i 
menta ll~T : on th e genitalia , in fection will ta ke place in the absence 
of anv Yisible tl r fr d in !hP ll lll t;Osae ; .and , a rtificiall y . sim ple ru bbin g 
iH of the tumour ti ~,;up, mi th e srar ifi p, cl skin c; uffices. 111 c·on sequ Pn(' e 
it appPars a prio1·i prohahlP that. coitus is not th e ouly ll <d und rn ethocl 
of ha11s111ission, but that simplp, eontad of au ahrnd t• rl suda(·P, 
\Yher ever it ma.y be situa tec1, "it'h lh c• tumour cells (,;u t' h a s may 
occur throu n·h bi tin o· pa\1-i no· or pe1·haps eYen lick in °· or lyiu 0 • 0 11 

ma terial coi~taminat~;l \Yi.th tl~ e tumour c-.ells) m ay als~ c-a u ~p, i ~fee
tion. Irnle8(1 the fact t hat th e tumours occa,; ion:;ll>- a ppea r :d sites 
r emote from !lw gP nitalia is ,.;trongly i.n sttppor t of thi s \· ie"-. \Yh a t 
I \\·ish to nmlrn C' !ea.r, arn1 \\'h at is nmdiere in tl1 e l i tern turP lu cic1ly 
la i. cl down, is that there i;; no reason " ·hatsoever to b elieve that a ll 
cases of th e h a n :srni ssihle tumour , no m at ter wher e t h e les ious m ay 
b e Ri.tua.terl , a.re not (lue i:o contag ion; a ncl that t h ere h:i s been 
hitherto 110 saLi sfactory Pvid en ce ill f avour of the "sponta neous " 
occ-unence of su ch a growth. Ou t h e principle cn tia 11011 sun t m.'11 lti
]!licandci znaeter necessitatem, one must holr1 t'hat t h e nhead~, eslab
lish ec1 pathogenesis of th e tumours hy c·ontag'ion tltl'cl\rn w heavy a 
burden of proof on those who woulc1 a.s,;urn e, as a f urth er cause, a 
"spontaneous " origin in some ca sPs, th at in the ali st>JH:8 of an:v 
aLtem pt to di sc'liarge t his onus a multiplicity of ca uses rlot>s no t m erit 
seriou,; consic1erat io11, leaRt of all " ·h en su ch slend er evi clence is 
offerecl a.,; (e .g. ) that i he sub ject of the snpposecl " spontaneous " 
t umour hac1 not been known to have eont.n ct or coitus " ·ith a known 
infected animal. Felclmau actually ach a nces this as a r ea ,;on for 
belief in spou ta neous eases, c1isrega n1iug l h e possi b ili t-..1- that clogs 
m ay slip th eir C'hains u nbek umn1 to th eir attend an ts arnl may al so 
i·pcp, i1·p, danllest ine vi sitor s into t he hospitali t _\- of the ir mn1 t1uarte1·s. 
Three of the tumours in t h e Ouclerstepoor f colleet icm occunecl at 
points remote from the geni ta 1 organs, and in mie of 1 he,;e case~ a. 
history of thP clevelopmeut of the tumo1ir at fhe ,;ite of a hite " ·a:> 
definitely obtainable. It seem s most likel)r t hat th e maj orit y of th ese 
cases are to he e:s:1)lai11erl in a :;imilar mauner , the tumour cells being 
carried in the sa liYa an d possibl,v on t h e ungulae . Ancl , for any 
prnof to the colltrary _\·et oftered , we must at present belieYe tha t all 
cases of this di.serrne arise through cell (' Olll inuity : th e " cancer izu
tion " is an accompli.shecl fa.ct 'd1ich need uec:essarily h avp, occ111Te L1 
only 011 one single occasion , possibly at a Yer:v r emote t ime, in a 
ce rtain animal , of tlrn liocl:1·-c· ell s of " -hich a ll ;;ubseque nt t umours are 
direc t descendants. Th e fact that the t u mo urs g 1·my best in thp, (1og 
ancl can be t ransmitted only to ver y nearly r elated spec [es (t'he fo:s: , 
a.c:corcling to Sticker) furth er allows u s t o assume t hat thi s act of 
cancerization actnally occurred in a clog- a. nc1 not (a;; mi ght othen Yise 
have been a possibility ) in som e oth er sp ecies of animal. 

Tlrn question no"· ari ses : \Y.as thi s (hy poth etical ) instan ce of cau
cerization unicpt e in canine pa t'h_ology, or haYe " ·p, an y oth er instances 
of i t that may he obsened? Hitherto t h ere ha ve been r ecorded no 
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acl·P]J( able · ' ,;pontau eo us " t umours(' ) of llog,; cones]Jon<ling mor
phologically and biologically to the tra n,;miss ible tumours . \Ye h ave 
been fortunate enough, however , to encounter three cases of tumour::; 
in Llogs in which t h e site and ot her features of the n eoplasm s com
pletely excluded any but a "spontaneous., migin, ancl the se .are 
the heart-lrnse tumours to be tl escribecl. ln morphology they are 
identical " ·ith the Yenereal tumours an<l a fragment of oue of th em , 
UlJ(ler i he mil·roscope, cannot in .any \Yay, Pven by the minutest study, 
be clishng11ishecl from the contagions t u mours . It is r egrettable 
that not one of the,;e tumours \\·a s enf;ounterecl uupreserved , so that 
the po,;sibility (\Yhich I consid e1· likely) of showin g t ha1 this mor
plwlogica1 identit>· i ,; the re:Hedion of a Liologi l<il s imilarity 
coulcl .not he te,;l ed b~· (ransrnission experirnents " ·ith t he heart-base 
tumour8. 

Occunence and Pathological Anatomy . 

The gro,;s appearance of natura lly-coutracted tra n smissible 
tumours is " ·ell knmYn to most Yete1inarians and thi s is oue of t h e 
r easons why the number of cases (14) in the Ond erstepoort collection 
eaunot be a ,;smned to be a true index of th e freq ueu cy of t his di sease 
iu Sout h Africa. ::Uany ca se;, are cliagno:;ecl on diniC"a l exn mi11a tio11 
and a biops,r .-; pecimen is often not sent for microscopic e:-.;aminati ou 
pi· ior i o operntion . Thi s may well account abo for th e fact th at 
s11 ch n ltig·h prn1101"1iou of our cases clid not OC"C"ur on or neai· the 
ge nibtl ia: fm it is from these Yer y case:> that :; pecimen:; are likely 
to be ,;ubrni tted, 111ost surgeon;; not b eing in th e habi t of su spec li11g 
contagious h t mo1u,; in clog\-; \1·hen tlie 1Psi o11:; are no t ~ i l u ate ll on or 
at least uear the exter n al genitnlin , an(l lun-i11g to resort to the aid 
of the pathologist iu suc:h caseM. 0± the fourtee n cases of ihis clisease 
\Yhid1 haw been inYestigate(l, only 11i1te were situa ted iu t h e external 
genitalia, 11· Ii ile t he r emaining four occ:unecl a s follows : el hmY and 
(la ter) extel' nal ear; upper lip (extending to nostril); hip r eg ion; 
in on e C"a se the tumour ,,·a s describecl as ,;ubeutaneon ,; hut the p.s:act 
location 1rn,; not stated by the sender. 'l'his cli strilmiiou is amply 
rnH1ci eut to [JtoYe hmY es:-;eu( ial it is. both for the path olog i,; ( and thP 
sul'geon, to bP al iYe to the 1wssibilit~- of ~ up e rfic i a lly si1ua te c1 tumou rs 
of the dog, no mutter where they may occur , being of t h e contagious 
ty pe. Failure to take this into account ha s resultecl in unfavou rable 
p1ogno,,es b e i 11g g iYen in re" p eel of eas ily cum ble neoplasm s. 

The ch ief interest in thi s study h as been found in a case of a 
simultaneo11 s infection with the transmissible tumour and " ·it11 
a ctinornyeo~i s ; a case in which an e.s:tragenital tumour eould defi
nitely be tta eed to a b i te ; and the cletailed obsPrrntion on the ey tology 
which have a llrrn·ed us to correlate the contagious tumo111 s morpho
logically " ·ith certain heart-base tumours of t li e clog . Only t hose 
which are essential to clernonstrate these points ,,·j ll be rnporied here. 
]~ efore clesc:ribing t h e more atypi cal tumomo> , howPYer , I sh nll giYe nn 
ex ample of the 1l etailecl ohsern1tion s 011 \Yliat rna>· he regarded as a 
t y pical cR se . 

(1 ) No t11mo11r sihrnted at or n enr tli e snrfnC'c of t he boch can meri t con
sideration a s "sp onta n eou s " 111 Yie\\· of the ea se with wl1i c·h in fee t ion may 
oecu r. 



THE CON'l'A(;lOt:S (VE.\EIU-:Al.) 1T:'.10l"IL 

('ose ] (Ca11 i11 e, 14931). 

'l'he i-eleYant passages of the autopsy prnto('ol on a male }laHr..~e 
poodle, aged 8 year,; re:id as follo11·s : - Tlte sno(urn is .~\Yollen. ihP 
skin heiug thin ancl shiny. 'l'hern are two "'rnllings rPlate<l to t lw 
si<les of bnt not inYolvi11g 1.he penis. On i11('ision of llie serntum thP 
testicles are seen to be displa(' ecl cqnY:tr<ls by a rnass of (issne attac.;hc·d 
to ihe ,.; ('rotal skin. 'l'he internal ili ac lymph glancl is enlarged and 
lrnrd. and on section of :1 d enser con :;iste1u·y t han normal. 'l'he 
~11perficial inguinal glands am lrnnl, e!llarge il a1t1l on sedion of ,1 

whitish colour (causing the i:lrn s11·elling·s nt ihe sicles of ihe penis). 
l;athological-anatomical cliagnosis; tunwur of snohrnt ,,·itlt 
metas(asis to internal iliac a 11cl superfi cia l inguinal l:nnph-glancls . 
Ae1iologieal diagnosis: de:itroyf'rl oll"i11g to inopPrnble \mnmir 
rne!aslase,;. 

T!te specirn e 11 r·cJ11sists of !hP scrotum ;1Jl(l testicles, thP iieuis anc1 
sl1ea1.h, arnl a.-so1·i:iiPd structure:;. Tl1 e funth1s of the 1:wrot llm sho11·s 
a firm suLeu taJJ eous "welling e;oyererl o.\· thin epirlenni s "·hi (:h in 
one part is erorled o\·er an area of about l cm. On SPc tion thP 
'm elling i" seen to be attaeherl to tlie skin, not ene:tpsulaierl lint fairly 
11·ell c.;i rcumsnihecl. It d isplnces i he testicles somewhat clonmlly, i,, 
OY<tl in shape, 111easuring .f x :i x :! ('lll. arn1 oc<·up_\-illg ! hP 11 ltol<' 1Yidilt 
of tlie scrn!nm. ThP colour is a pi11ki sb-yell<micih-\\· hi ie all(] iltc 
tissue cuts en .-;ily, lia1ing a fin11, glanrl-1ike <·on sisie111·P. ll is cle11rnr
(' ;i i:ed from the I 1111ic11 r11.1Ji11alis pori!'/11/is b.\· the cicl'Obl fo-;cia. 
Hoth superfir·ial inguinal lymph-1t1Hles are enbrgeLl, mP1t.•u1ing· + aucl 
:i CllL in length (right and l•\ft respectiYely). 1'lH'Y :ire not a<lherent 
to the skin or snrroundi ng struci tues. 

)[inoscopicall.1· :-The prirnary !urnou r i~ not encn p ~11latec1. It 
lies for tlie mosl im1·l sulicu !nneou::;l.1· ancl in par! intn1r:Htaneously , 
being limite1l h_v !lw more superfici:tl portion of l ill• cut is Vl'l"!l; 
!!llt in places ii <'xi.ends (o wilhiu a Yery shm! dish111ce of the strat111/1 
/Ju.wle of the epi dermis . Urnlt•r lm1· po\\-<'r it app<•a1-; lo consist ol· 
solid continuons rnasses of l'ell,; "ith here and ihcn• an incouspir:nons 
!rnbe(' ula of c· ollageuous ticstte. Ou higher lttagnifi(' aticrn, ihe con
ti nnily of the pmenchyrna is seen to he inlerrup!e<l <.it· frequent in
tp1·Yals by Yl'r_1· llelic-ate sirn nrl~ of <·OJU l<'diYe ti,:.-;11e "lti('li <liYille lbr· 
ce ll .masses inio solir1 c-yli111l <~ r:> of irreguLu- shape ancl s ize, ofteL 
iwo io three cf'lls i11 tl1ickitc>,;, " ·h ich <lJJllf'ar iu sPdio11 as :1h·eoli. 
Tltf'se fine sepia ai·e rich in ca1>illary hlood-YP.~sPb . 

The cPlls a rP clo,;ely-packed polyhe<l ral elernP1ils li aYi11g 1 ai:lte1· 
distinct r:ytopl asmic hounrlaries anrl a characteristically " -undi:ffe
renhated " a]JJ>P:nance. I11 general one r('(·e iYes the impression ·Of 
co nsi rlerable <'t-'11 imiformity , the grnat majority of the element" 
measuring 8·4 to D·81" in rlia meter. ' l1 !H'.f haYe eenlrnl nuclei , of 
spheric.a l or , more often, sligli t l:r oYoicl s ltapP , "·11 ic;h aYerage some-
0 ·6µ in diam eter; smaller ones ma_'I· m eas u1·e 4·2v a!ld larger ovoid 
ones D·lx4 ·21;., or larger sph erical on es 7v. 'fhe nuclei are bounded 
l>_\· a \\·ell-rl efi11ed nuclear rn.ernlna11e ap pPariug a,; a sharp and clear
r:ut line. Th e rn o,;t typical ones presen t a rlelicate ancl fine chromatin 
Hehrnrk, of which the nocl es are uot IJl'Ominent, being Yisihle as fin e 
granules. But h yperchromatosis is yery cornrnon, eYPn the majority 
of the nuclei being affectPcl thereby; in .~11ch cases thP nucleth is 
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c1·owllPc1 with r ela tiYely coarse, angular pal'tide~ of basich rnmatin, 
which ma y either be uniformly distributed or sh ow a p redilection 
for the zone adjacent to the n uclear membrane. A fair number 0£ 
t he nuclei exhibit ineg-ularil ies of fo rm , e.g. are indented, pyriform, 
loa f-sha pell , irregularly tri:mg ula r, or ki <lney-sha p eel. Bi-nucleate 
cells are occ;asion ally seen ; in t his case ihe n uclei may Le elongated 
(1-!;.l) an cl p1·esent fla tten ed np posed su rfaces du e to rn ui.ual adapta
tio11 . H.arely, q uite inegular nuclei are fo u1Hl with ser rate([ or 
toot hed 01.1tlin e 0Ye1· part of the cirnnnfe1·ence. t~sually one nucle
ol u,; is Yisible in ;wction , hut a fa ir proport ion of ihe cells haYe t\\o. 
The n ucleolus is prnmin ent in rn ost of the (' ell ,; and i n nurny it ifl 
d en rl .\· euh rge<l . Th e la rger on e,; nuy liehYe<jll l · ,-J a 11 cl :2 · 8µ i 11 

diameter , t h e smaller on e,; a ]Jproxi nrntely l,u.. Ol·c·a,;ionally altera
tions in sh a pe ar e seen (cigar- or sausage-sh aped nucleoli , \Yhich may 
m erh m·e as much as 4·!J ;~ in le11gth) . The> la rgest 11 : ::\ ndios are 
1 : I to 1 : 16 . 

The n uden s, · in it s fin er strnct lll·e, remi11 ds one rnnch rnure of 
an epithelial than a " mesen ch yrnal " t .\·pe. 111 many respects the 
typic.tl ones are not unlike tl10,;e ot tiw basal ('Pll l'arci11orna as 
r ega nls their ch romatin patt ern , s la nclin g iu contrn ;-; t with the 
amhlyclnornati c nuclei of the fihrnbla,-t 01· endotJ1d ial c:Pll as \vell a s 
'vi t h the h eavily chromat ic lymphoc>·tp nucle i . T 11 g-<>1wral t lw tum our 
cell nuclP i am to he clescrihecl a s of l ep tod 11 ornnlic a 1ul only mocle
rn tc> ly trnC'h :-;·clnomatic t:-;·pe (except \\ h erP h yper('hronrntosi:s oec urs). 

The cell cytoplasm has a slightl y opaC]l.l e a111warn1we a11c1 stains 
'"ith haemalmn-eosiu .a light pink-m a uYe . \YhPre t h e cells are closely 
pack e<l , ib bound ari es a1·e cli sti11d.ly outli11ec1 , sbo\Yi ng as fi 11e, rnfrac
tile, pi11k-staining lines . B y caref ul f0t ~uss ing, a fine l,\· grnn nlar 
appearn 11 ce of the cytopla sm is seen . 

Iu parts of the h1rno11J' assol' iatecl \Yith a m orl er ate to rath er 
heavy infiltration of eosinophils a1Hl lym ph ocytes, t h e tumour celb 
;;how a variety of cha nges, some at least of 'vhich are 11 11doubtedly 
signific:aut of cleg eneraiiou, p:-;·cn uti c nuclei bei ng freq u c>nt. The 
celb may show promi1ient hu ·ge Yacuoles, st aining wifh Su dan III , 
ancl th ey a]Jpear much swollen arnl in consequ ence to he situated 
farthe 1· apart. Th eir cytoplasm oft en shmvs a distinct , finely granular 
appearance-t h ese granules b ein g closeh parked , staini 11 g "'ith 
haemalt1111-eo::; in a ligh t m auYe an ll h aYing a "soft " appea r ance; 
flH~ .\ - ma:-;· enu be enlarged to a size cornparable \\·ith that of the 
gnlllttlaho11;-; of a neutrnphile leucocyte an<l stain almost a,; br ight a 
pink \Yi th haemali11-eosi11; or although enlargecl t h ey may remain 
mauYe-sta ining, hut oft eH take on :1 " hanler" <1Jll lea1·a11re than h as 
b ee n c1escri1Jed . · 'l1hese p:ranulations m·e not to h e confusrrl wit'h t h ose 
of th e m ast cells which are in eYi clence a;; a n infiltra te. especia ll.'· as 
the OYerly ing epi ll errnis is apprnadierl (thrse cell~ lrnn• much more 
closely -packe<l and inte nsel,v· clark-pu r ple-st:1iu in g g ranulPs, which are 
u sn ally :un lllge<l in th e> cell so as to leaYe a deal' p<>r inud c> ar zone) . 
In t h e t nmom· cells 111Hler clisn1ssio11 the nu dc>ar membrane is 
thickeue(l a n<l cre1rnte<1 a ncl there are mrnlerate t u p 1·ono1 rnced pycnotic 
changes . Often there are 'een th r mo't extensiYe distortions of 
n lu:le-ar shape- lobation, ang11laritie.,;, fi ssurns, etc . 



T H E CO-"TAGIOUS (vEKET\EAL ) n ; ;\lOUll. 

Sechous of the SU]Jerficial ingu iual lymph-glands show t~at the 
architecture of these oruans is m uch modified owing to a wide dis
tension of the sinusoidai'°channels by the tumour cells, which in pans 
lie loosely among t he meshes of t he sinusoidal reticulum and mixed 
with the lymphocytes and eosiuophil granulocytes, or in other parts 
form a solid growth wit~ newly acquired stroma. Among the t_umour 
cells, greater anaplastic departures are encountered than m the 
primary . For example, oue large cell had an oval nucleus meacrnring 
14x9·8µ with two nucleoli, t h e l arger of \Yhich m easurell o ·Gx 
2 · 8µ- (n : N ratio = 1 : 4). T he cortical lymphoid nodules persist 
and are iuvallecl at their edges by the tumour cells. (Here opvor
tunity is found to compare the neoplastic cells with the elements 
of the lymphocyiic series, "·hich is of interest in view of t'he theory 
that these tumours are lymphosarcomas: the heavily-staining small 
lymphocyte \\·ithout visible n ucleolus and the medium lymphocyte, 
with its almost equally pachychromatic and tr.achychroma tic nucleus 
and inconspicuous nudeolus, present an entirely distinct appearance; 
while the " large lymphocytes " in staining reaction much resemble 
t'he fixed reticulum-cells (from which most consider them to lJe 
irnmedia tely deri vecl), having markedly vesicular nuclei with a ia r 
less heavy chromatin granulation or network than the neoplastic cell 
nuclei, and nucleoli which do n ot approach in prominence those of 
the tumour cells). Associated with this invasion a fair number of 
plasma cells occur in the lymphoid nodules at the expanding margin 
of the tumour cellR. The merlullary zone of the gland is obliteraterl 
by a solill gro,dh of the tumour cells associated with a connective
tissue stroma whic11 is richer than in those parts of the primary 
which do not show an inflammatory infiltration; here there is also 
a leucocytic infiltration. 

Remarlt·s.-This t umour had previously been cliagnosell as 
carc11w11u1 l111socellvlnre, hut the cells are typica l of the con
tagious tumours anrl a careful study of the basal cell tumours of the 
dog shows the following differences which may be useful as a guide 
to those who find difficulty in making such a aifferentiahon in rnses 
where the contagious tumour m akes its appearance in unfamiliar 
locations: -(i) The basal cell t u mours usually occur on the head, 
ec;pecially the face, of the llog, hut may occur else\Yhere (e.g. on the 
shoulder, according to Feldman) ; th e greate1· number of the con
tagious tumours occur on the genitalia, hut t h ey may also occur any
where on t'he body, including the head. (ii) In the basal-cell tumours 
the stroma is prominent, highly collagenous and dense, while in the 
contagious tumours it is typically delicate and highly vascular , but 
under certain conditions (especially when the tumour is growing in 
organising tissue following the inj ury t'hrough which the cells were 
rnoculated) it may also be denser and even hyaline. (iii) Regarrling 
the cells in the basal-cell tumours these are typically elongated and 
arranged in rows with the long axes vertical, their nuclei are usually 
very uniformly ovoid or even cigar-shaped; in the contag ious tumours 
on the ot'her hand the cells are usually arranged in solid alveoli or· 
cylinders within which the elen:ents have no particular pattern, or 
when they are arranged in narrow rows or strands no vertical polarity 
is apparent; in shape the cells are spherical or when closely packed 
polyhedral, their nuclei are rounded to moderately oval. (iv) A 
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prono uneecl eou trast oee11rs in t h e l n'omiuenee of the nuclei i 11 these 
t\YO classes of tmnours; in the busal-cell gro\Yths the nucleoli are of 
.a H' r.y uniform :;ize :rnd (he maximum n : K ratio j,,; Cll. 1 : 25, ''hile 
in the contugio u:; t umo11rs the nucleol i ure nearly ah·ays promiuent, 
vary in both size and shape anrl often may be enlarged to give rati o~ 
as high as 1 : 7, 01· in sorne caseii eYe11 1 : 0 or 1 : 4. 

JJ·ia!}'nos1'.,;. --Contngiou s (Ye nereal ) t111no11r of the snotum with 
meta stnses to tli r >'upedicial in guinal and internal iliac ly mph-nod es. 

Cuse 2 (Ca·nine, Fi722 ). 

The ,;ubjeei wa s a lrnll-tcnier, 5 ye:.rn; of age, whieh, during a 
<log-fight, sustai11 ell fl m1mber of \\'OUH(ls inr-lurling one on the right 
hiJJ. Some ti me sn Ii seq uPn 1ly ...-ei e1·in :ny aLh·i ce was sought for a 
\Yalnut-sized s 11·P1liug 11 h ieh ae«nnling to thf' mnier had developed 
in this 'hip 11·oun<l. This tumour 1yas exe i;;ecl in ~larch, 1904. In 
Xove mber of tl1 f' ~ame yp a1· the c :t~f' \\·as preH'llt f' d at the clinic at 
Onclen;tepoort , there being a rPcuue11c:e of the tu11wur :d (he 1ioi11 t 
of the right hi]i and clinical signs of rneta;;tases in t h e snperficial 
i ngui11:il and intrrnal ilinr- lyrn p'h-11 ode;;;, OH ar-rnunt of ,,ltich destruc 
hon \\·a,; :ulYi secl .(2) 

~\. t auto1i ;;y <I large , rnt11l(l e<l, <li;;coidal s\\·ell i11g was seen to l)c
::;ituated OYer tlw right tu l1 rr co.rnr, m p;1suring 10 cm. i11 Lliamei.cr. 
lts central pm·t i s hai1·]c,; ,.; HlJ(l s lio\\·:-; ;111 ul< ·Pr:drd :11c:1 U · •-J x 1 l'll1.) 
with a slrnqi ep i<lerrnal Jll-ill').~· i11. 'l'lie grmdh 011 seetio11 is SPP!l lo 
oecupy mai11l~ · Urn suhcutis. ill which (<l<'Pply) it i.-; partiall.1· cneap
sulate<l. 'l''he r·ousistence is firm an(l ilw colour Y<~llo11·jsh-\\· h iie . UYer 
the s11·elling· 1.lw 1'kin i1' raisP rl r·a. 1 ·.-) <'Jll. ,;"iicfff' (]i p smT01111rling 
snrfaec . Th f' «ircurnfcrpnc<~ of the tumour urn bP felt through tlw 
sk in i o be \n'll defi11erl. One of ihe ini enrnl ilia« lymph-nodes is 
enlarged io a size of U x 4 ·:ix 4 em.; 011 see( ion no «oric.s: nntl 11w<lulla 
are Yi s ihl f', lniL t he \\:hol e organ i s oceupip1l hy n wl1 i!ish t issu e of 
firm !'Onsi;;tenee (lrnt lrJ;;s resistnnt t han tl1f' primary) 11 hich distends 
the f;apsule of il1 e node. Oih Pr glaml s of ihi;; gT011p am Rirnilarly 
affecie<l, lmi l ess inm·Jrn(ll.1· eul:ngerl. 'l'he s lq wdi ei al inguinal gland 
.:if the righi s irlP in·esents .:1 sirnila.1· appearn11cf' a]J(l i,; nrn ch en larged. 

:Mir;rosrnpically, sections of the hip tumour sho11· th:1l this 1::; 
situated in thr' subcuti ;, and is for the mosl part limited superficially 
liy the (leeper portion of the cv / is ·rrra , 1Yhic:h howeYer i t i1n·a(les at 
different poi n i.i:; (o rP:1 ch the surfa ce. 'l'hPrP is a prominent sfrorna of 
connedive iiss1ie "hif'h i~ lm·gel.v of a 'leHse n11rl hyal ine irnhire, 
staining palPl)· with Yan Giewn, lmi in oihe1· p ar!~ being fibrillar 
a n il fairly cd 111 lm . This stroma enclosps s tranlh of cells Rom eti m eR 

( 2 ) .I nm rnu c l1 indchtc·cl to li e Gm·e1·11111ent Ycte1:i11;11·y Offi cl'l' . De , \nr, 
ancl to t he 01n1 e 1· , Aclulpl1 A ' SlaksL' ll , Esq., l ot having t.Jken snllle parns 111 
repl y ing to a eonespond<'nc·e 1rhereb.v t hi s history was t'l 11 cidnted . It is onl.1· 
fair to sta te t hat tJ1e Y eLe rinar.1· Offi ecr's ori g inal impr<'ssion ""ls that t h 1o 
n nirnnl 11·as sulfering from a t111110 11 r which h ad lweu "·oundecl not :1 "·01md 
in wl1i c l1 a tumou r c]p1·c lnpccl si;\J-,equL'nlh. i\lr. A':SL1ksei'1's snbs0ri11 ent 
c xplnnntlon tlwt immccli :1te ly p1·ior to consul t ing: tlw retcrin:n.1· officer. l1i s 
dog (desc ribed as a great figl1ter !) hnd h;id nnotl1er Pnconnter during; 1yliicl1 
furthe r woundR, inC"lnding one in the 1111rnedin tc 11 pigh bou rhoocl 'of t he t11m ou r , 
were infli cted , c·u111p letel.1· explai1wcl 1-lii s 111i s11nd erstandin g. 
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lying in a single rnw or otherwise fonning broa11er tracts of as much 
as a rlozeu cells in thi ckness . 'l'hese cells are striking for their 
anaplasia and lack of diffo rentiation. 'l'hey are oYal to rounded in 
:shape '"here looc;ely pac keel, JlOl,dwdrnl 11·here closely crmnl ed, 
a nr1 Yary iu size from ca . lOr< to GG,u: the rnajority are med i urn-~izer1 
elements of some 14 to 20,u. in diameter . 'l'hey are eharncterisecl by 
an opaque, 11u111Ye-vin k sta ining (lrnemalum-eosi.n) cy toplasrn , \1hich 
on the closest inspection is seen to b e Yery finely granula r or 1·aeuo
lat e(1. Especially in the larger cells, this cytoplasm ternls to a morn 
uc iclophilic rea ction . In othern of these cells the vacuolation may 
he mme 11 rnrked , conferring a dist ind " ho11 ey-eorn b " m· reticulated 
appearance on th e \Vhole or portion s of the c~·topla:sm. There rnay also 
be larger Yal'uole~, Yaryi11g in 1n11nher horn 011P (o h alf-a -dozen, 
a nd oue of these may occupy as much as h alf t h e nrea of the cyto
plasm. l TnexpectPclly the fatty nature of th ese ya1·uoles could it0t 
be establi sh ecl h.1· frozen sect ions. Typically the nuclei are irre
gularly spheri ca l or slightly oYoid, but in a m illCnity of 
eells there are marked departu res fro m thi s shape. In the wwller 
cells tli e)· tPrnl to he slig htly eccentric, in the larger cells murkerll)· 
so . They are characterised by a ~harp , clearl.\- <lefined nuclear 
mernbrane (which may often , howeYer, he blurrell or thickeuecl 011 

account of snlnnemlnanal hyperch ro matosis, the dnomu!i11 being 
promin cmt as a number of re1atiYely coarse granules "·hi ch are 0He11 
more clo,;ely aggregatecl nt the periphery of the m1deus, leaving n 
cleai· perinucleolar ring·). OthenYise the m1de i haYe a rich hut (1elicate 
clnomatin network "IYith just Yi sihle nodal points. 'rhere am frorn 
one to four ver.\· prominent (\\·ith haemalum-eos in) bright pink-mauve 
s!:ain ing, slightly to mar.ke(lly eccentric nucleoli. (Of these rnost 
nuclei ha1·e on e, t11·0 are common, uud tlnee or four are Reen m a 
minor ity of rases.) TllPse nucleoli Yary much in size but gToSR 
1leparturrs from a i·eg ularly spherical or oval shape rne not enc;o1m
trred. 'l'he largest seen reach ecl a cliameier of 0Yr1· Hi,u., anrl the 
11 : :X ratio iu ~nl'h ca,;e~ 11 tnY be 1 : :~ . A fa ir nnmher of t lw i1111:lei 
shmv di stortion of shape ancf in some case,; this is apparently related 
to the press tt re of cytopln ~mic vacuoles, causi ng the eccentr ic nucleus 
to assumP a boorn er:rng- or banaun-:;bape. ln multinndeatf' cells 
modification s of mwlear :>h ap0 occur in adaptation to mu tu.al lJI'essure 
of the nuclei. l~a rel .1·, 1;Plb ,,. it h excee<1i11gly bizane allll lobate<1 
nuc!Pi an' to lie fou 1Hl ; such nuclei are ii.n·noti.c all(l the cell . .., 
a p1rnrently degenerate. i\[ ul tinndeaterl cells are fairly ('Ornmo11 
hut do not ex<·eerl iu size t he largest of the uninudeated elements. 
'rhere may lie co11siclernhle disparity, both :is regards size and as 
reg a nls a11:qilastic ( es pee i ally hypercluomati c) changes, in the ~everal 
nudei of a l1i- or mnltinucleate cell. )litoses are frequent
(inclex ~ !)) . Bo th tripohn aiHl tetTavolar cliYisions were seen. 

'l'h ern is tlno11ghout a moderate to fairly h eavy infiltraiion of 
neutrophiles. These leucocytes may be found "·ithin the cytoplasm 
of the lnrger tumour ce1ls. The stroma is richl.'· Yascnlar, both 
arterioles and Yeuules being seen in considerable nu mbers in the 
hyalinisecl trnher:u lae . Th e relation to the latter of the tumour cells 
is often stri kingly intimate, thin columns of the nPoplastic elements 
appeari ng· to be burrowing their way into the substance of the con
nect ive tissue. The str ict absence of intercellular stroma is con
firmed hy the application of .Mallory's triple stain. 
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The iui e rnal iliac l.n 111i h-nod e i,, almost completely i·epbced by 
neopla st ic tissue, on ly occasiona l ma s;-;e~ of the lymphoid tissue per
sic·ding. The detuiled 1i101phology is h ere mud1 the sarne as ill the 
pr imai·y, 11·it h t he fo l1 011·i!l g exceptions: t h e ::; lroma is less cou
spicuo us, the col!l1ec1. ive-tissue trnb ulae being more 11elicate alHl 
hyaline clumges being ab1;ent. Anaplastic changes, f::u from being 
iwTPasl'd, arP if an y th ing less rn :nke1 l: !he <' xtrem e dispa riti es in cell 
si:1.e are r a rer a 11 cl ihe ce lls clo noL rench at any time s uch gigantic 
1limensio11 s. T he o!hPr affect.ed ly111ph-11odes show similar drn11ges . 
A 11 sho11· 11 eutro phile infiltnd·iou. \Vhere lymph atil's me seen they 
a re a l rn ost fi Heel " ·it h 1.tuno111· I' ells rn ix eel " ·it h l hese le ucocy tes. The 
h i,.; !ologica l fimhn gs iu oth er orga ns are irreleYa11t. The adrenal of 
Lii iH sulijPci (' oni ainerl m nltiple accessory n o11ules of cortical tissue. 

l? <' 1111uks.-From ihe diagnostic point of Yie11· thi:; case presents 
ohvious <litrieuHi es to t h ose re lyi11g on t h e dassi cal concepti on of the 
transmis,;i hle cani u e t umom· as s i tuatecl on the geniialia :.ml micro· 
scopicall_\' s ho \\·i n g· a struchne of " uni form small i·oun r1 cells ". 
At fi rst sight , i t i s l ikely that t his iumom ti ::;s uP , "·ith i1. s greatly 
rl eYe lo1w11 sfro ma atlll " ·h ose cells p rPsent rnarkeclly hype1·clnomatic 
nuclei, Yery p romi n ent nucleoli , g reat \'ari ation in si:1.e and bizarre 
11uelear fo rm ::; might lw m i,,;takPJJ for a hi i..ddy u 111liffe ren1 i:1terl car
e i 11oma. 0 11 ly a close stllll)· of the fin e cell-morphology enables one 
\1· i th l'Oll fi11 Pnce to p la ce th is n s a con t a giom; i m11 om'. 'l'h ese rlepar
hll'es fro m t he m orP t)·p i cal morphol ogy of the Yenere;1 l turn on rs arC: 
clou biless i u he p;qilain e<l h .1· tliP fad thai gnmtl1 is taking pla ce iu 
a 11·ou nc1 '"hil'h is aiternpting' to :heal : ihe tumour cells ai·e in fact 
growing in the sear tisH ue \\·hidi i s forrni11g ;1s ;1 result of organisa
t ion; t h e h ya lini se <l n atu re aml g reat clernlopmPnt of the Rtroma 
ca nno t to b e expbiuP1l on any othn grntrn1b \\·hen the rnpi<l gro11th of 
th e t nmour (as confir me d both by tl10 bi .s!·ory au d hy the mitotic 
co un t) are iaken into conside ration. It i<> possible i liat this rapid 
g-ro1d ], h as been fmth er accelerated by lhe unsuccessful extirpation. 
vVlrn t i <> still m ore inleresh ng iH !lin t these auaplastic changes go 
han11 in h am l " ·it h t he gro11·th in t h e \\·0111111 ti,;sn e, hPi11g less pro-
11o urn· f' d in t h e glaull rneta s!ase.-;, ;1rnl thu~ fon11ing an ex(' ep1.ion to 
the genPra l n1le t h at ;1na plns ia is ec111 ally if not more prouonn ced in 
sPco1111ntiPs. l llllee <l t hP 11i agnos i ~ is sirnplP "hen tlw 1)·111ph-nocle 
htmou1·.., a r e pxami ne11 a11tl , on th f' 1:ontran·, hy 110 m ean ,; easy on the 
bn si,; of t l1 f' :;ecti011...i of t he pri rn ar:L 

D iag11.os /s.-'l'mnsmissible (Yenereal) tu mour affecting the sub
cutis of t h e hip region, developing as t h e result of a bite, and with 
m etastases to thP reg ionn l lymph-nodes. 

Case 3 (Canine , 1482G and 1G99J). 

'l 'hi s subject \Ya s a male Aberdeen terrier from \rhich, at the 
age of seven m ont hs, an oval t umour (14826) was removed from the 
skin of t h e lateral aspect of the elbow, slightly proximal to the 
Rummit of the olecranon. 'l'his tumour measured 2 x 1 cm. ancl was 
r aise d a bou t ] cm . a hove the su 1.rouuding skin, p1·ese11tiug an ulcerat
ing surface. It h ad no definite capsule, but rnove(l freely with the 
skin over t h e uncl erlyi ng structures. It \Y3 S of firm consistence and 
ligh t colour. Some eleven months later (i.e. when the patient was 
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e ig h tee n mout h s old) a lHHlnle (10!J90) "as re rn oYell horn the ex!Prnal 
ear. T hi s hlttPr spP ci rneu •· on sisb of a i1ortion of Rkin showing a 
small 110tlt1 le , l x -! x -! m111. , siiuate1l 111-•11 Prd h ilie Ppidennis, no1 
uh· Prn t i11g. a][(l 11·itl10nt d efii1 it e t' tlC'1Jhnbtirrn . 

)1inos('opi1-.1lly , the elbu11- t um0111· i::; sPen to lie su pported in the 
cui£s 'Cl' /'{{ 11 .1· shon g h<tttd s o f cl Pn~e l'olLige11o u::; iissltl' 1Yhid1 at the 
e1lg cs uf tlw l es ion <He 1·uni i 1rno11 s 1Yilh i liose of the dPnll<l. 0Yer a 
1H11To11· ('irl't1111 fc •renl ial z• >Jle it i~ 1·on· red by l'pidl•11111s. Ji ('Oll sis t~ 
of do.-w l..v p;1cJ; ed , polygmrn l 1· el is 11- hose o ni.l iues ;1 1·p rathc)J' distind 
nrnl 11·h idt - 1-.1r~ · a good d eal 1n si;1,e, .n-e r: 1g·ing son1e 0/'-- The.1· lrnYf) 
ro 1111 clPd to ovnl nude i 11·bose di :t ll tPlP r 1-.ll'iPs ( i 11 St' l' tiOJl) from ;)_11. 
(o l /l- . A 111inorit.1· of t he:; e nu d e i llep:nt from 1lie lyjJical shape 
a 11d 111:t y 11 e kid11 ey -s lrnp P1l , irnlc-' n tPll , lioo 111tc•ra 11 g---sl1:qwd, •Or 

i:l -s h a p ecl. 1 n g·e1w ra l 1 he .1· nre ch a racterised by <t .slwr1d.v defin ed 
1111den r 11H"mb1 ;m e e ndosi11g- G deli ('ate d nom;tl in )1(-~t\\-or k 11-h icl1 
ma y eYen npprual'h ilwi o± t J1 p Yesicu lar 11ucle:1r typP. Tl11•re are oue 
or l lHJ modprn(dy tli sti 1H·i nucleo li \1-h ich va ry in size, sornP appeGr
in g cl i.-; t in!'!ly 1:1rge ;1nd hPi 11g of(en oYal or eYen rncl-shnpt>cl inste<t<l 
o± sph er il' :tl; ih Py 1Prnl to Ji p mo cl e1:li.Pl.1· to m:nkecll.\- ecl'e111ric in 
location , ev en l.1·i11g· a g ain,; t t h e nucl ea r m ern h rane. A fair num1wr 
of the nu('l ei :11p h y p enbrn11ia ti 1-, this 1· h ang-c) hPing pyenly rlistri
lrnLe d or co11fiu Pd t o t h e zonp h e1 1eat l1 t h e nudc,m· 1ne 111 lJl·m1P. lP:tYi ng 
:l dea r p p1·i1rndP0Ln H lP:t. Tlw mitotic i n<les is n. 

There is 110 inte1·cel l uLn sh·onw , hui thP 1110n• 1leli 1·cllP h:lllcls of 
t he shom;1 co111poo;P <l Lngel ,1 of 1·ap il la1iPs g·i1-e in1i111:de s 1tp]l(>rt to 
s n w ll g- rnnps of 1· e ll s . , \_ 1l i,;t in cll)" :iheol:ll' p :diPrn i:-; not seeIL 'l'lie 
a c:!' esson· (•pi t lH· l ia l cit n 1du1·e s o f tli e skiit (g-Lrn<l'. ;in d lwir-follicles ) 
~H f' S\IJ'J 'O lill(l ecl h:1· th e 111 rn o11r ('('I L :i ncl :tppP:H in offN ('()1t:=:i1l(•J'nhl0 
i e:-;i.-.;t;111«e to ii11-;1si on , havi11 g- cl isnppe:necl oi1ly in ihe ceJ1lr;1l portion 
of ih 0 i um o ur . D l'epl.1· th Pre is n o encaps 11 btion . Superficinlly 
t hl're is 111'-mn ti ou thro 11 g]1 1. he e p i1-le1mi.-;, 11ith :1 haemonhagic n11d 
p u rule n t ex url:d e . 

The ear norlu] e (15993) i s 1·ow1Pcl lJ.1 i_l i p rnise cl epi1lermis and 
is situa ted in ihe nlf /s l"l'l'a . It do Ps uot lliffrr sig·nificantlv in 
shnct11re from the elhow turnour . eXf"P p t that mitosPs an~' less 
frequ ent a rnl th P n : ~rati o on :n -ern ge so m e\1-hnt sm aller. Although 
lllG ny delicate strn n d s of Ynsu1l a r con n ectiYe ti ~s irn r11 n between 
i rregular g roups a nd columns of t h e nC'opl:istic· cell~, fhe ~hllory 
triple sta i 11 sh o\1·s :rn ahse n1· e of i n te n ·ell11hn ·fih 1 ils(") . Fo r tlH" most 
p nrt the OYerlying epi d ermis is unalterecl anll the i nfiltration of the 
s uperfic ·ial p:nl o± I h e cori urn 11.-i twlh fac!P s ou1 lwfo r P 1 lw hasal layer 
is reach ecl ; l1 P1P n nrl th Pre, h mYPYer, invasion o l th<' Ppiderrnis can 
be c;een to b e just co m111 en c iu g in rni m 1t.e :1rnas where the strat1im 
basale l rns d i .-:tppe:n ·e ll or \1·hen ' nl l tlie b .1-c•rs l'XCC' pt 1h 0 -'IFot111n 
c0 Fnc11m ha1·e lwe n re placed. I n :-; u c h i·eg·ion ,s , th<'n' an~, s11pe1·fic ially, 
n e ntrophi l P i n fi lt r a tion anll sm: ill l1 nemonh:tgf-~S. 

R cmm-k>. - rl'h e eluow ( urn o 11 r orig inGll.1 1rns eno1wously <liag
n o.se cl a s 1·11Fc l11on 111 lwsorcll11loFI'. ;1 ·· YP 11 e1·C';1l ·· tumour i1ot h ei ng 
expecte d n t thi s sii-e. T h P recm -re n ce of tlie disease i11 the em· is 

( 3 ) ·with .Ma ll ory's sta in ing met hod one mnst be careful n ot to e-0nf't1 se 
tho d ist inct ly outlined cell borders 11 ith >nch 't rn d ures as fi b rils . 
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cloubile,;,; to be ex pbinP1 l :1::; a fre sh i1ifeeti o11 , for iL is inost unl ikely 
that thP rc,;ult of eoJLtad \Yilh Lhe first t 11m our (i .e. a Jt nuto
infectio 11 ) would tal;e so long to declare ib:;Plf. 

D iagnu s is. - Tra ns1nis:>i ble ( ,.e 11 0real) t u molu.-; ;1 lfocting Lim skin 
of the elbo,1· ;mcl the exte rnal ear . 

Case -± (Gcu11 11 c, [:j601) . 

'[' he les ion \\';ts se nt in hy Dr. G. Kind, of .JoLanJteslnng-, a:S a 
tu1nou r I ro m ;1 rn ale J\Lal tese pood le, 8 yearn of age. IL h;ul ]Jeen 
removed from tlw 11pprr lip arnl nostri l. .Jiaern:-;co pically iL is ;rn 
OYal t umour, '2 ·0 x l·o x '2 e111 .. at its ha se partially e0Yere1l b_,. skin , 
eLe11·hern ]ll'P Sf'llt i n .~· an uli- erati 11 g s11dacr. It is , :11.t houg-h not e11cap
su latecl, rat he r c irc u 111,;1·ribe1l , 0 11 sPctioJt ~- e !lo,1 · is li- 11 h it e, :rnd :fair ly 
soft i n con s is!Pnce. 

}[i c rnscopi u 1lly thi .-; t11nwu1· is ::;ep n lo OCl'llJl.)' LliP s11hc11 ti,s n11d 
con~ist s of 1l elica! P co1lllPl' liYP-l iss11p trn l1Pcular sl'p:nating- rna ssP.-i of 
rat he r loosd.1· ag-.~-regatecl ce ll s \t a,·ing :1 foiutl_,_ ,.; (nini 11g 1·.1·topb s m 
arnl of OY al or po lygon:1l 011tli1H'; thl~ cylopb s111 111:1_1, in i1P11lrnphil1'
infiltrn tP1l are;1.s 1·ouL1i11 :1 fp11· "mall fatt_,. 1·anwl1':i; !'he nudPi an' 
large, sph eric:tl to :; l ig htl_,. oY~ll. :rn1l h;ne d i::di1u·t i1uckn1 111 ern
l>ra 11es. 'L'lie clirumali n is an:111gpd i11 fi 11 l' diYisio1 1 lo gin' a ii ligldJ _, . 
\·e;;iciil ar appearancP to l hP m1d e11:;; but thi:i j,; o f! Pn 111 od ifi ed ln· 
h _\· pen· hromato:;is, \1·h e 11 t'he r·hrorna+i11 gra11u]p-; lw1·01 11 p 1·o;ll':iP and 
1rrcgubrly scaU-('re1l. Th en~ <ll't' one. ilni. 01· t lnl'P prn111in e 1il 
11u1·l eoli an1l in nwn.Y cdl:i lhPre i~ a i1 1·0110 1111c ed in1·n';1.-w of lh e 11 : N 
ntiiu (from cu . ] : -->() to 1·0. 1 : :l) . 01T<1:iio11all y, P.\.tre 111 e l.1 · Lu·ge 
nndeo li are e11co1111teretl. u s11n ll.1· a;;sociated "·itli <"hange:; i11 t'heir 
s h.:q1e (e.g. OY:1l) a111l \1·i.th n nclPar e11la rgeme11t. Sollldirnes brgP , 
bi11u!'il'HIP !1uno11r cell:; O!'<"Ur , nnd thP rc' :no fai1 ·l.1· frequ e nt nn..lear 
dege111'rntion:;, 1n1Hhtl'i.ng pici1u·e:; ot t he old ·'cance r p;1rnsi!l's ··. !11 
pads , thl' t 1m1our <"ells h a,· p a foirl_,. distinct te111lPnr-_,- to lw n1Ta11gPd 
in li111•c1r rm1·.-; l1r' twPe 11 .--d rn111l s of proli fe rati 11g co 11 11pe(j ,~e tis'lll'. 

'L'lw s!ro1 u:i is 11 su:1lly r ich i 11 .--;inall hloo(l-Ye:-;,e l..; but in _par ts 
it is 1':s: tPnsi1·ply 'l1y ;tli 11 i,;1'1l. S111H·rficiall5· then' is a11 ulc· erati11g 
c: nrfo1·p 1·0111posl'd of nf'nolif' 1w11 trn pliil i<" 1·x:11dalP 111·erl_,·i11g a zonf' 
of g-ra1rnbtion ti .:is1l1'. Tlt1' m iio!i<" i 111ll'.\. i.:i 7. 

Th e neopl:1 .-;i i1 · p;n1· 1u· li., ·11w :; lto\n; , alrno ,;t thro ughoul. a 1lifh1s1' 
inflltrntion uf 1'osinopliil1' :i :ind al.so small lynljiltocyle,;, and in rnan_,. 
pla<"es t liPsP i 11 fil trali11g r l1'111•~nb (a:-;sol'ialP1l " · ith :1 f'e11 ne11trn1i'hilPs) 
<1rc aggT1'g:1ted to foru 1 srnal l purulent fuei \Yhir-lt 111:\\' o r 111ay nol 
li e r'n<·apsubted h_, - <·01111rct iYP tis.-;11P. ln tlH' e1 ·11 t n-)s of ,.; rn·h foci arc 
typicn l · ra_\ · - fu11g11~ colo 11 ies " ·ith promi11ent 1'osinophilic duh.-; 
arranged in n.-;(ral forrn:1lion. 

H emru-1.·s.-'l' he cytology and achitecture ~Hr typic;tl or· t he co11-
tagiou s tumour of clogs. The i1d erc~t of the ca~p li es . flr~t ly, in tlH' 
s itiiation at a poi 11 t rern otr' from t l1 e ge n italia hul fovourahle to tlw 
occuncnce of acci1ler~la l infection during Lhe nuzzling ol' nffccted 
genital orga ns or tbrnug-b being bitten ; ancl seconclly in a coincicleJJt 
infection of th e L umou r tissue with acti110m_\ cos is. 'l'hi s clisease, 
ver se, is rare in rlogs. D oubtle,;s i.h e ulceratin g tumour surface 
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provided an extremely favourable i1ortal of entry for the organisms 
(e .g. from the grass, etc.) 'fhe animal made an uninterrupted 
recovery and there has been i10 r ecurrence of either infection. 

Diagnosis. - Transmissible (Yenereal) tumour of the li1>, which 
has become secon(larily infected with adinomycosis. 

S11m11w1·y of llie Observations on the Co11tagio11s 1'111no11rs of 
the Dog. 

The first case to be described 1epn"'se11tecl a typical one both in 
respect of sit uation on the extenial genitalia ancl of the histo
pat bology, e~peci nll )" t he cytolog)·. 'fh e clescri ptions of the other 
tnJical case~ are i herefore not publis'hed here. From a considera
tion of tb0se <;.;1ses we have seen that some t~·pical characteristics of 
these tumours, which " ·ill be rnferrecl to again later, are: the 
limited lo('al i111·;1siYe po11·ers, eY0n though a clefi11i1e Pncnps ulation 
is not present; t'hc ternle11c,1· io an ah·eolnr arr::mgement of ihe cells, 
cliffe1i ng ho11·eyer horn w lrn ( is usually found in ('arcinoma by i. h e 
extn•rnp clelic·an of the stJ·o111a; the i1:itnre of ilH-' iurnonr «ells - a 
moderate clegrr~ of unifonnii.1· but wit It ~01 11 0 notl•1rnrt lt)" Yariations 
in cell anll m1dea1· size. Tlie cells are 11ol.1·hech;d in ouilille " ·here 
closely packecl, or rn1111decl to c:lig-'bily oYal \Yherr mo1·p loosely 
aggregatecl. 'l'he cytoplasm i,; clistinctl)' outline<l ancl often co11i.ains 
small or ;;ornPlirnP.-; co1rni<lernhl_1· Lll'gPr fath· Yact1ole-;. 'l'lw lllH'leus 
is mor0 nllied to nu epithelial cell 1nH·le11 s than to 1 lte nucleus of 
any me,ench.1mal cleriYatiYP . One"s im1n·ps,-;ion i,; that ihe cells 
show no (lisiincl rnOl'phological simila1 ity io any elPmeui. of the 
lyrn phoGytic lineage. The cli ssi milarit~- from knm111 lymphosar
comas is fudhPr seeH in the absern·p ol' au intPrcellular 
fibrillar strorna (i.n my opinion a fatal objeci ion i.o the idea of 
l:vmphocytic 11;1bne of the crlls) , 1 lie absen<'e of <lll association 11·ith 
cell.-; of the rrti('ulum type, ancl ihe i<h-;ent·P ot a11.1· iHdication of the 
g-rarlation (s uch ;1s 01w expPets to see m mammalian lymphoid 
tumours) hehYeen fixed elements nnd t hP Y<lrious-sizecl free elements 
of i'he l:nnphoc~·t ic sPries. On the oi l1er liand tbe i umour is not 
ide11tical with aJl)' form of epitl1t>lial 11eopla,;m ihat one is familiar 
" ·ith and all11ougl1 it has heen saitl i hai. in lllTangernent ancl morpho
logy, the Gells 1·e.-;e•rnhlP epitlwlial mon' i lian rnPsenl'hyrnal derivatiYes, 
in neither of thesp 1·es1wds <11'8 the)· i_vpical of Ppithclial elen1Pnis. 
One feels it to be a pi·iori a likelihood ihat these iu.rnom·s are neiiher 
ca l'cinoma s i101· l:vrnphos:uT0111:1.-;. hut so rn e othP1· kirnl ol' tumour which 
bas not yet come into consirle1·at ion so far flS an affinity i.o the cou 
tagious tum OU I'S of clogs i :=; ('OHGerurcl. 'l'l 1 Pse po in is will be con
si rlr red ap·ain after rlea ling \\·ith i.l>e lieart-ba~e h1111011rs. 

2. Tc:itorns OF THE B .-\SE or nm HEAllT JN THE Doa. 

licr21Jasisgcscl11c11lste haYe h eeu described in the dog especia lly 
by Barth (1920), 1d10 bas reYie11·c1l the lii rratm·P. Tumours of this 
region are also lrnmn1 in other species (horse, ox, sheep, and fo"·l). 
A Yariety of cllfferent neoplasms are concPrned and these are of no 
particular inierest to u s here. Lyrnphosareornala of the heart arc 
mentioned by Magnusson (191Gn) in hi~ extensiYe review of heart 
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tumours of domesticated auimals . A perusal of t'h e descript ion of 
the l:ase::; h e quotes , as \Y ell as those in h is O\rn, leaves no do ubt that 
these \Y ere genuine lyrnphosarcomas, intercellular r eticulum being 
present in eYery case . \Vh en affectiJJg t he h ea ri.-hase they " ·er e 
considered t o arise from t'he n eighbouring (bronl:hi.al) ly1nph-nodes . 
It does not appear t hat in any l:ase the tumom had the histology of 
the three he:u-t-ha,;e tumours " ·h ich are iu the Onden;tepoor t 
collection. In examiui11g these I \rn :> impressed by a qui.te extra
orclim1ry i· esemLlance of the neoplastic ti s;;ue to t he contagious 
(venereal) tumours of the dog. Indeed, it is no t possible to make a 
distinction beb1·een t he t" ·o tumour ti ssu es unller the m icroscope . 
R egarding the possibili ty of whethe1· similar t umours h ave been 
encountered by preYions inYes tigators, t he ca1:;es of !iiagnusson h aYe 
already been llismisserl. 0£ two tmnmn~ which meri t more serious 
consideration in respect of a vossihle identity with t he South Afr ican 
cases, one is that clesniLed hy .Joes t (1912) : this neoplasm wa s di ag
nosed as of thymic origin (" acl enoma " ) although it was not situated 
in the cranial mediastinum (but in the cardiac mechastimn, dorsal to 
the hea1·t) aud H.assall's l:Orpu"clf's were 11ot present . It is poss ible 
therefore that this tumour was not a thyuoma (the author was by 
no means certn iu of hi s opinion), but whether it was at all similar to 
those '"e 'have encountererl is difficult to say . The histological rl escrip
tion <loes not inil eed give any clear indication that thi s " ·as t he case . 
The seconrl was reported by -w etzel (1902) aml macroscopically 
appear~ to haYe been very similar to our cases. An intf' rcellular 
stroma was demonstra ted , ho\\·ever, a ncl the diagnosis mTiYe<l a t " ·as 
" mixed-cell " sarcoma. Unfortunately no photomicrograph ,.; a r e 
publi shed in tl1is report , a1Hl one c::rnnot therefore be certa in of t he 
correctness of the (lia g11 osi s . 

The material that I ha ve investigated cons ist s of t wo t umours 
situaterl at t he heart-base of clogs, nn<l a third which " ·as submitted 
as haYing been rernoYed from" '" it'hin th e thorax" at autopsy ; th e 
exact location was not state<l , lrnt its morphological icl entitv with 
tiie other t '"o tu111ours , a;.; "·ell as other common pathologi cal fea tures, 
allmYs one to assume " ·ith reasonable certainty thn t i t '"ns similarly 
located. 

Case 1 (Ca11/11 e, 7808). 

Thifl clog "·as an Alsatian wolf-hound which was also t he subj ect 
of the emhryo11al epulis (a mixed tumour of the lo \\·er g-m11 " ·i th 
pulmonary m etastnses) '"hich was rlescribecl in Chn pter X. The 
tumour which concerns us 'h ere " ·as an unrelated (primary) neoplaRm 
affecting the heart-base (Fig . 184). A ttachecl to th e ba se of t h e 
heart, immediately caurlnl to t he aorta and pulrnonn ry artery and 
overlying the right atrium (on " :hich it causes a mar ked concavit y 
and which it compresses), ifl .an i rregularly spherical mass measu ring 
4· 5 cm. (cranio-caudally) x 4 cm . (from side to side) x 3 cm . (dorso·
ventrally). It has a thin capsular investment under whi ch th e surface 
presents rounded hulgings up to l ·5 cm . in diam eter. The pulmona ry 
artery is accornmorlated in a groove on the cranial aspect of t h e 
tumour, which closely surrounds ihe caudal ancl lateral as perts of t he 
wall of this vessel. On section of the tumour, delicate st rands of 
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connective tissue can be seen t o peuetra te i1rn·arcls from the capsule 
into the greyish (preserved!) parenchyma, large areas of which have 
a lighter and sommYhat opaque appearance (necros is?). 

Microscopically the tum01ir is seen t o be cornr ecl by the epi
canli um, anc1 beneath the 5erosal cells ihere is a thin encapsulation 
by collagenous connective tissu e. 'rhis tissue, however, sh.ows 
invasion at many points. There is a rich systern of delicate and 
highly vascular connechrn-tissue tra heculae separating islands and 
stranr1s of the paren chyma , which is everywhere shaq>ly distinct from 
the stroma (Fig. 186). Penetration of the neoplastic t issue into 

:FIG. 184.-A primary subepicardial tumour of t ho heart -base of the dog. (i808; 1/2 X ) 

venules (which are very abu ndant in the stroma) can be seen, as 
well as tumour cells within t he blood-stream. The neoplastic cells 
are clearly outlined and (usually) slightly polygonal elements which 
are usually closely in contact with their neighbours and between 
which no fihrillar stro ma is present (Figs. 186, 187). 'rhey have a 
moderately large amount of cytoplasm, of which frum one-half to 
one-third is occupied by the nucleus . The cytoplasm is fairly charac
teristic, having a distinctly but finely granular structure, and stains 
quite intensely with haemal um- eosin (a deep r eddish mauve); on 

401 



CONTAGIOuS (vEKE ltEAL) .\?\"]) HEA l?T-JL\SE 'lT)fOl'llS OF 'l'IIE DOG. 

account of th e presence o± these granulations it has a clense opaque 
appearance (not unlike that of a liYer cell). The cells Yar_y greatly 
in size from l l p to ra. 70,u. if the exfrerne:; are considered; but the 
great majori iy of them liave a cliameter rangiug between 16 and ?Op. 
'l'he largP (" · giant ") tum om· cells ai·e scatte1·ecl in a haphazard 
manner (Fig. J8G) among the smaller elerne11ts or sometimes a group 
of seyeral i11 fairly do~e proximit~· oec;ms (Fig. 187). Binudea1e 
cells occur infrequent]>· . rrhe nuclei are most often centrally 
si 1. u a ted a ncl conform iu size to that of t 11P cell, but occasion ally a 

J'rn. 18;).-Anothcr example of the primary heart-base tumour of the dog: note identical 
situat i•Jll posterior to t he root of the aorta and pulmonar~- arte1 y. 

(15848; nat. size) . 

cell mav s'lrnw a tendency to a slightly elongated or eolumnar form, 
with th·~ nucleus si tua ted at one pole . 'l'he majority of nuclei are 
spherical to sligh tly ovoicl , bnt many exceptions occur-pyriform, 
elougai2-ornl, liea11-sha1rnd, mH1 occasiona lly yery irregularly sbapeJ 
nuclei are seen; 1 lie latter are u5ually associated \Yitb the very large 
cells. The more typical uuclei <ire rnod eratel~r chromatic, showing n, 

distinct rneshwork or granular ehromatin-content contrasting with 
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the clear nucleoplasm; actually, the majority of the nuclei depart 
from this arrangement on account of varying degrees of hyper
c:hromatosi8: many nuclei are heavily chromatic, containing many 
large and coarse granules, this being especially the case with the 
giant nuclei. In diameter the nuclei vary from some Sp. to over 
50µ in the giant cells, the average size being ca. 10 to 12µ. 'l'he 
nucleoli are usually single ancl central, and they are distinct and 
acidophile. In most cells a n : N ratio of ca. 1 : 20 was recorded, 

Fm. 186.-Structure of the heart-base tumour shown in fig. 184: Note iclentica l structure 
to the well-known contagious venereal tumours of the dog; indifferent "round 
ccl !s" grouped into alveolar units by delicate stromal strands; absence of intcr
cellular stroma. (7808; 240 x ). 

but ratios of 1 : 10 are commonly seen and in the giant nuclei the 
nucleoli are proportionately enlarged (Fig. 187 below). Secorn1ary 
changes occurring in the tumour tissue include extensive areas of 
total necrosis; in other parts only those tumour cells nearest the 
blood-vessels survive, producing a (spurious) peri theliomatous 
appearance. In other regions haemorrhages are frequent, as well as 
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fr esh b loo(l-c·ells i11 rlired contact " ·ith the tumour !'ells a ncl possibly 
still in circulation, a ppm en t 1.1 occ11 pying i ll-cl efi 11 e(l (' Im mi eb lwbHell 
the neoplastic elem eub. 

R cmarl>s.-'l'h e i11 1lepeJ11le11ce of this lic<1rt-h;1..;c t u lllour from 
the oth er p1·ima1y turnmn (of th e gum) in th i:s rrnhj ect is shmn1 by 
a total clissimilm·it y i1 1 the mmp'\10logy, hy lhe fad th;1t t lw pul
monar,1· mct asta set> of that tumour (\Y hich \1·ould Jlres unrnbly be 
earlier estahli sh ed t'ha11 meLasb:iP,; else,1·\ie1·e) are :i!llall i11 r; i;,,e, and 
h.1· our fomilimit.1 · \1 i1 Ii t hP \ie ,nt-lia,(" regi o11 fb ;1 .:iite of primary 
n eopla sm s in th e clog. '\.'he impn':i:iion one gains of this iumour is 
tlrnt it is of epitheli al rathc-' 1· 1lrn11 sarcomatous nature; <1J1(l in Yiew 

Fro. 187.- ll tglicr rnag11ili cat io11 of the \1Cart-basc t umour shown in Jigs . 18-~ a nd 18(;: An 
an a plastic fi e ld has been sc·lcckd to show tlw range of rnrialion in cd l size. 
(7Sos; :no x ). 

of the diffic ulty of explaining a wimary epithelial tumour i n this 
r egion, a dose invest igation \1·as rna(l e of tlie possibility ihat the 
tumour mi gl1t he seco nclary (alt'hongh not second ary io the gum 
tumour). It i s irne t ha t t lw re e:-;ists i10 cleiailecl a1110]Js.1· proctocol , 
but tbe autopsy was p erfornwd by a speciali st in pathology arnl we 
can he reasonably certain th at no other primary trnnour \1as rni sse(l. 
Ilowever, in onl Pr st ill fu rih er to exd ude the possibly secondary 
n ature of the nPoplasrn, i .e. that it rnigl'\t lrnve cleYelope<l in one of 
the bronchial ly mph-nodes, the latte1· were all iLleniifiecl in the 
specimen and found to be intact, inclucli11g tlw l71m7Jliogland11fa 
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bifi1rrat1:011/s :;inist l'a , \d1ich is t'he nem· e ~t t o the root of t h e pul
m onary artery. The furth er iuves li gations \1- hich \\' ere undertaken 
in an attempt to tleci<le the na ture of t his t umour will b e m entio ned 
wh en the ot her ca ses 'haYe bePn con s id e red . 

Fro1:isio11al Dia 9 1wsis. ---.-\ primar y h earl-ba,;e tum ou1· h aving a 
m orphological :-;irn i la ri t y to th e coutagio us (ven ereal) l umo ur,; of the 
dog . 

<Jase 2 (Urrni11e, 15848) . 

For thi s sp ecimen I am indebted to t h e Officer in Cbarge of Orn 
Allerton L aboratory " -ho i.nformerl nw that it \Yas t aken , at autopsy, 
" from an aged Sealylrnm (log sufte1·ing fro m ascitPs . .. and a 
p eculiar lesion at the base of the heart " . The heart (Fig . 185) bears 
a large , inegularly orn l , fia tt eued tnrn o ur lying 0n a n d fi rm] y a ttache<l 
t o it ,; base , an<l m easuring· 7 x 4 x '..:! ·5 cm . T he h eart arnl t umour 
together \l' eigh 195 gm . 'l'h e t um our lies b etween t h e termination 
of the 1· e1we· cr1rn P on the r ight arnl the aort a on the left , a n d causes 
a consiclerable m o<l ific:atio u - in t'he sha pe and exten t of th e left 
a trium; the auricle i r-; (;omprPssetl hebYeeu t h e tumour abm·e an<l th e 
ventricle belrrn·, and it tip just r eaches t o t h e cauclnl bon ler of the 
h eart, bei11g 2 cm. posterior au<l to th(e righ t of tb e commen cement 
of the left longitudi11al g l'Oove . The surfa «P i;; rnn gh an d irregular 
awl not endos-ed L>· a rlis tind capsule . On ,;ect ion the tum our is 
found int imately to envelop the p ulmonary arter y . although it cloes 
not invarl e it (the artery actually passes through the cran ial portion 
of the n eoplastic ma s,;) . l! also clo se l ~· surro und:,;, 011 all si de,; except 
t h e left, the aorti c :1 re h , ''"hi ch ocr- upies a <lPep fossa in t h e t um0u r 
tissu e. The colom of t he (presen erl) ti ssu e is a lig h t yellowi,;h-grey 
\1-ith many darker g rey fi el<l s, as if u ecrotic. Oue can detect occasional 
thi n trabecnlae of connective tissu e enclosing a softe r pare11d1ym a. 
The consis tence i;; g land-like. In chulerl in the specim en is also a 
smaller piece (!i · 5 x :·~ x l·1 5 crn .) of ;; imilar ti ~sue \d1id1 (011 PnC]_uiry ) 
\\·as reported to lrnve been a some,d1at rl etach ecl portion of t h e mai n 
tumour . The lungs are imperfect ly colbp:>e cl anrl appear as if they 
harl been oeclematou;; prior t o fi xat iou . '11 h e cardiac lobe of th e r igh t 
lung 'has a solita ry , subpleural , c ircumscribed , n on-encapsulated , 
whitish fo cus, sph erical in sh ape a ncl measuring 3 cm . in diameter ; 
it is slightly rai ;:;e cl above th e lnn g surfa ce a1l(l <l PP ply it extend ;; 
into the pulmonary parenchyma. ~l' h e bronchial lym ph -nocles were 
all iclentifierl and found to h e un alter erl except fo r an an t'hracotic 
p igmentation. r\ portion of the post-cardiac oe,-;opha gu s is .in clurle<l 
an cl shows a pnrn ouncecl th i c ken i11g of the \\·all ( l cm .). The liver 
is greatl>- enlarg·ecl a ncl is m odi fi ed in sh a pP by m ultiple 1rn·e llings 
prnrlucing· a Yery bo-sellated sur fa ce : t h ese ar eas, m ea1m r ing 
several centimelres i11 diam eter, a ppear to be prodtwed by aggreg a
t ions of poorly-rlefo1ecl, light-colom ecl foci va r)·ing fro m 0 · 5 to 4 m .m. 
in rliarnet.er , whose consis ten ce is soft and fr iable. 'l'he rest of the 
h epati c ti ssue is da rker in colour an d sho"·s numerou s (reddi sh black) 
areas of haemorrh age. There are also a few scattered, en cap;:;ula ted, 
rounded foci, 2 to 5 cm. in rliameter and conta ining a (coagulated) 
j elly-like substance . The kidneys present th e t ypical Rppear an ce 
of the common c11l'onic nephr itis in tl1 e clog (un even surface , increased 
consistence, pale colour , small cysts in t h e cort ex and in the medulla). 
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Micro -;copically : t he hea rt-ba t>e t umour is seen to be partially 
enclosed in a thin collag euous ca psule, but in other p;nts the surface 
is fr ee. Thin branching t ralieculae proceed imntn1s, incom
pletely demar cating the parern.; hyma into lobules 01' a lYeoli, which in 
a ny g iven part are often fai r ly uni form in s ize. From ihese prirna1·y 
traLeculae prnceecls a ri ch system of secondary septa carrying capillary 
blood-vessel s and cl emarcati ng the parenchyma of eac"l1 lobule into 
sm all, solirl , rounded a lveoli or solid cylindrical branching corcts. 
'L'he neop lastic cells (Figs. 6 ancl 7) present the follo\1 ing appear
ance : -

'l'hey .:n e r ath er larg e (average diam et er some 15v), clo-;ely
packed elemen ts, h asing a rlense cytophrnm 11h ich stains a deep 
mau ve \Yi th h aernalum -eosin and RhmYs a finely granular or clou(ly 
str uctu re . T h e nuclei t y pi cally are .-; ph erical anrl centrally placerl, 
but t h ere are pronounce rl y:nintions in nuclear size nncl shape, espe
c: ially i n certa in fie l(l s: large oYal nudei a r e common, mm·e ihan 
twice t h e size of the others. There also occur nuclei which are 
spindl P-.-;haperl , lobatecl, cu boidal , k i(l1rny-shnpPrl, 01· angular . Bi
a rnl t rinucle8ted cells occu r. The largest nuclei measure rl :is rnuch 
as ;)511 in lon µ; di am ete r , t hc-) srnallesf 4 · 211 (o If'-, an(l ihe averagP 
diameter \ms about 11,u. The more typical nuclei h:we 8 prominent 
and some\\·lint \\'irle -inesh e rl ('hronrnlin network 'd1ich appears as if 
composed of branching chains of fine gTanulPs. Hebrne11 thes8 
meshes the unstaine<l n u cleoplasm appeari-; almost as Yac11obtions . 
. A l a r ge p r op 01·tion of t he cells have hyperclnornatic nucle i with 
richly and u n ifonnl)· (listrih uterl coarser grarrnles prorluciug a 
trachych r omatic appearance; or the granules may sho\\· varying· 
degrees of predilection for the p eri]Jh eral 7'one of the micleus, in 
\\'hieh ease ihe nuclear rnemhnuw nppe:ns of exuggp1·ated rllensity; 
or 1dH-m a wi<ler prn·iphe1·al zone is aftede<l the nudeus may appear 
dark wiih :1 l ight, clear, cent ral perinucleolar a 1 ea. The srna ller 
nuclei usually show a sing·le, fairly P('('eutric, arnl rn th er 1n·omirnent 
nucleolus having a diameter of horn l ·4 to 2· lv aucl st aining the 
clrnrncteris( ic, opaque Yiolet-lnown \Yith lrnPrnalurn-eos in. libny 
nucleoli are q nite clearly eulargell :rnd may e1·en reach a diameter 
of 11·211 (e.g. in a n ucleus rnea~ming ]8· ~) 111. iu diameter), so tha t 
n : X l'<d ios of us rnuc h as l : 2 · 9 were rec01 Ci ed. 'l' lwse Yery large 
nndeoli often ha Ye un :1ltere(l appearance; while frpquently pre
serTing more or less a nnigh 1)- c; phe1· i r'al s lw pe, 1 he:'> 1 Prnl 1 o be 
slightly angular or polyhe(lral in outline, wliile some teucl to he 
oblong'. The.\· an' boundPtl liy a ,;harp and distinct honler \Yhich 
apparently resnlis from the CTO\Hling hack of the juxtanucleolnr 
hasichromatin. l'hey stain much mme lightly tlian the smaller 
rrncleoli, being a faint pink "·ith lrnemalum-eosin (Figs. 7 and 8). 
In the ordinary \Yay, they \1·oultl he taken for tlie class of ho (hes 
referred to as intranudear inclusions and only a cm·eful study 
demonstrates t llPir nucleolar na t ure: th is clemonstration comprises 
the firuling of i n tern1erliate gr8cles bet\Yeen them arnl the typical 
nucleoli, both in respect of size and staining qualities. ~Iany of the 
smaller nu cleol i show 8 p eculiar vacuolated appearance (cf. the 
appearance of a typica l Negri body), and these vacuoles coalesce to 
produce a centrn l rarefact ion resulting in a ring-shaped nucleolus 
with a cent ra l refractil e vacuole (Fig. 6). This vacuolation is 
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\J Liv i o 11 ,; ly th e fi rst stage in t he prates,; " ·h ich c11lmina tes in the 
formation of giant nucleoli with loss of staining affi.ni t y . One rnust 
not he mi slerl into j uclging i h ese bocli es to lw ll ot of 11ucleolar origin, 
merely becam;e they may be foun <l ill a nudeus t ogeth er wit. h a 
normal nudeolus- iu thi s ease i.lrn n ude ns has mu Hi1ile n ucl<eoli amt 
it is not u ncorn mon to fi u cl the fo llowing anangemen tti of boclies \\·ithin 
the nudeus : 1 " inclusion " p lus 3 nucleoli, 1 " i udusion " p lus l 
n u cleolus, 2 " inclu s ions " p lu s 2 nucleoli. 1t ,,· i ll l hus bP obsp1·ved 
that there is t h e tendency to ma in tain an eyeu 111 1 mher of altered 
p lus unalterecl nucleoli ; i n fact an odd number ''" a ,; not encouni erNl, 
except in the ca se of nuclei with a single " inclu sion " .or a single 
n ncleol us respectively. 

111 parts i here are small, fre sh h aem onhagc,; \Yi th 11·ell pre
ser vecl hloocl-r- ells ly ing· in irregul ar sma ll clrnn neb bouncle rl by the 
tumour cells . Jn plaees the ,;1Toma shm1·s consiclerable haemato
genons piglll e ntation (ha e1n os ill eri11 ) . ~ ec rosis l1as oYer taken m u ch 
of tlrn inmonr l i .-; su e nncl .-;nch necrnhc' a1·eas rnn y he hon lerecl hy 
necrobi ot ic n eopla sti c ahcoli in \Yhicl1 th e cells h aYP darldy-siailltllg. 
o paqu(', homoge1w01H c- ,dopla ,;m a nd pycn otic 1111clei . J•;-; pp(·ial l.\· 
near such a reac;, cy t opla smic " incl us ion s " may hP sePn in clege
nei·ai.ing (· ell c; : ihPse liave a "hinl ',;-eye" ap1iearnrn·e .rn(i 
apparently r ep1·e,;e11 t degenerate n udei (extrem e m arginal hype1·
ch rn111atism of th e nudPu~. \1· ith central l·lnm 11 ntol.Ysis) . T h e~<:' 
ccllitlor inr·hrni011 s shcmlcl 11ot he conhrne d \\·i lh liiP 11 11 r-lcor indn
sions m P11ti o11Pcl preYirrnsl:v. Th e mi1o1ic inclP:\ is -+ . 

'l1 h e h 1ng· C'on tn in s a cwli(.nr.1·, 11011-ern·ap,; ula tec l rne lnsi. nti c 
norlule of ,; im ilm t urnmn h s,.;u p, i n tlu· c- ell,; of \1·hi c· h th f' intrnirncl ear 
"inclusions" :ffp \\·ell clevelopecl (Fig . 9) . It is li rn iterl su1wrfi 
c ~ ia ll:v h.\· il1 P plr urn . Th e 1rnlmou:iry bloocl-vessels f'Ontai n hnge 
1rnmliC-'rs of fo t -g·l ob1ilC-'s . Sect ions ·of t he or~ pl 1 a2·u,; sh o\I· thnt the 
th ickP ning of th e wa ll aff<, c-t s a 11 th e b.\·ers from thP JHozn·ia nmrosnc 
ou t \rn rrlf.; : in t h e la ttPr, t he crrn11ectivr t iss11 P i c; cl ew;e a]](l thif' kcnecl 
and i he frn hm1H·osal g lan cls fo rm a il 1 ickPr l a)·er thn n nonn:1l: the 
ch iPf c·h ange, ho\1·eye1-, nffPds l he 1nus c · ubri~. \\ h id 1 i,; i11npasPrl to 
:llrnu t fi ve t imPs its norrna l t h i(:kness, hot h tlrn (;in, nhn nrnl long i
tudina l lnyPl'S heill g affeded. 'l1h e liver is affede cl h.\' a prononnl'erl 
hloorl-st<tsiK. th P c-:ii)illar iPs hei ll g· rl istPmlP<I n11 tl thP li,·Pr-rdl;;; p:rratly 
corn pressed an d oft eu \1holly a trophic. Th ere nre extensive areas 0£ 
r·nmplP IP rli snppe:ir.anf'e of l iver-c-ells aml i·Pplac·Prnrut hy bp:oorn:; of 
li loo(l. Th e rPrn:1 i11in g' liver p ar ench y ma is affPetPrl hy fatt:y chnnges . 
'l' he kirl n<' .V sho\Yc; the l Psions of a rh roni <' in( pi,;hiial nPphrii is. 

l? Pm.ruk~ .-In this case also th (' prim nr.\" ll [d nn' of the h ea r t . 
hn se t nmom· is snpporten h» the ir1cn ( iflc ati on of thP un altrrPrl bron
ch ial l.1 ' tnph -1HHles anrl h>' t he 111 1u:h smalle1· si:1.e of it s 1mlrn 01rnl' ~· 
meta sta sis . 'J'hi s tumour is i n pssenti n ls i rlPnt icnl \Y ith t hat fl esrrihe rl 
i n f'a se 1, an rl in P,TO SS nppearam'P ancl lor·ati on th is gTO\Ytl1 lS 
espec- ia ll:v sirnibr to t ha t SJlP l' imPn. Ii i ..; p rohalile th:-i i. tlw liepa i. ie 
<:nlarg-ement , rln P io con g·estio n crrn sing at roph ~· a ncl h ac' morrh nge. 
is to hP r efPJTPcl to ihe pn'ss1nP of the npopl ;1sm on th e \pnuin: li im, 
of tlw canrbl vena cnYa. T h e oesoph agea l h.vp Prtroph)· i s m ore 
cliffi r nlt to Pxplain: i t c:rn n ot hP rli r Pf' il.\" r Pferrell t o :i ~ i r 11 oc; i s 
cansPrl h>· t h e prrssn re of thP t nm mir , heca u•e the tuhP \Yaf' a ffPderl 

407 



CONTAGIOrs (vE~ERK~L) A~D HEAln' - :B . ~ SE '1T 1.LOrn s OF T HE lJOG. 

by hypertrophy caudal to the position at which the tumour would 
have come into l'elationship " ·ith it . It may be explain ed as the 
result of pressm e by the enormou sly enlarged liver at t he oesoph a·
geal notch, but thi s could not be confirmed in t he absence of the 
gastric car<lia from the specimen; on the other hand it is possible 
that the hypertrophy hac1 no relationship , either immediate or 
remote , to the presence of t he neo]Jlasrn . 

Dia9nos is .- Primar _,. tumo ur of the heart-base i·esembling his
tologically the eontagious (venereal) tumours of the dog , with 
metastasi~ to the lung. (Stasis-aho]Jh y an rl h aemorrhages in tlrn 
live1· and ascites, secondary to the congest ion caused in t he systemic 
venous system by the presence of the n eo]Jlasm ; h yperhophy of the 
oesophagus ; lipaernia and ehronic nephritis.) 

Cos e a (Canin e, 11331). 

There is no autopsy record of this case, of the sub jeet of which 
no partie11lars are available. The specimen consists of an egg-sized 
tumour removed " from the thorax " and of the liver of a dog. 

l\I icroseopically, the tumour cousi sts of a modern t ely cleYeloped 
connective-tissue stroma dem arcating lobules of paren chym a "·hich 
are furthel' incompletely sepa rated into nests or strands by secondary, 
clelirate, mul Ya sC'ular collagenous sfra rnb. Th e (um.our cells an' not 
separatecl b.v intereellular stroma an cl a re morp hologi(' ally id ell ti cal 
with t host> d esc rib eel in t Im DreY ious t ,,-o c.ases arnl " -i t h the C'ells of the 
" venereal " tumours of cfogs . They are closely packed and poly
hedral. 'l'heir nuclei Yary consiclerably in size, the smallest being 
of the siZ1e of the 11 ucleu,; of a sm all lymphocyte, the large;;t three 
or four times thi s size. They a re rounded to slightly oYoid in shape, 
occa sionalh· irregu lar or polyhedra l. Mos t shmY one chstinct 
nucleolus, a few two . Usua lly th e nlu:leolus is plac:ed eccentrieally, 
sometimes ma rkecllv so. i.e . in contact "·ith the n uclenr membrane. 
An increase in n :"N i:atio is apparent in many . Hyperch rornatosis 
of t h e nuclei i,; common, th t> mern bra ne appeariu~· thic·kene(l nncl the 
chromatin nebrnrk r eplaced by heavy granules whi ch may be 
arranged in clumps adhering to the nuclear rnemb1·ane. A striking 
feature is the liollowing-out of the strand s of neopla,;ti(' c·t>lb by 
blood-cont aining clrnnnels, whil'h Yary in rlianwter so !hat hdwet>n 
the lumen on the one hand and the stromal trabeculae on the other 
from four layers to on e layer of cells rn ay intervene . 'rhere is no 
tendency for these cells bord e ring blood-channels to be flattened and 
this process is not to be interpreted (as 'ns clone at t he routine 
examinatiPn) as a tendency to blood-vessel formation (i.e . endothe
lioma) : it is merely the di r ect borcler ing of blood-spaces by tumour 
cells such as is commonly seen in certai n sarcornata, a condition 
which is highly favonrahle to h aematogenous metastasis. In aclch
tion , the venules of the stroma can be seen to contain free tumour 
cells floating in the blood. The mitotic index is 3. 

The liver is a:ffecterl by severe h y peraemia and atrophy of the 
parenchyrna (stasis- or cyanotic atrophy). 
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R emarks .-From the fac ts th at thit> t umour is identical in mor
ph ology with the t wo h ea rt-b ase t umours of the dog previ01~sly 
described t ha t \ Ye know i t ' '"as iutrat horacic, and that the liver 
sho\Y ecl cliauges th e r esult of interference '"it.h t he h eart or ''"itl1 the 
ernpt :-· iug- of the systemic Yenous system , one may conelutl e almost 
\Yith certaint y that this \ \'US al so a h eart-bnse t umour . 

Diagno:;i s .- A tumour h aYing t h e morphology of t h e heart-bai:;e 
t umours arnl t h e conta g ious Yf'nereal t um ours of t h e clog arnl probably 
situated a t th P bnse of the h t>art. 

D1 scuss10:r1 0 1: T H E K xn: 1n: AXJJ P xnrn 1.oc:y 0 1• THE Hi-:.un-11.isE 
Tr~rorn s ,\ K J> TH.Ell! H ,F 1..1T10x TO TUE CoxT.-1c;rnus (YEKERE.H,) 

X EOPL.\ S ~IS. 

If one " ishe<l to dem oustrnte to a histopathologist the structurnl 
similiaritv of the clescr ib ed h ear t -b ase t um ourn to t.he Yen ereaJ 
tuuwurs, ~me would uol h aYe to labou r 01rn's <" Ll Se, bu t \\·ou lcl r atlier 
ch allen ge him to tell th em apa rt under tlie m icroscope. The most 
strikin g of the common fea t ures .are : t h e cl elicacy and Yascnlar ity of 
th e stroma , especiall:;- the sPcornlary traheculae, dem arcating- solid 
n ests or strands of cells ''h ie;h ar e u su ally clo,;ely pnckecl a lHl poly
gon al in shave, whose cy to pla sm stains i dentically ''" ith baemal u 1n
eosin and has a somewhat opaqu e ap11ea r nnce cln e to fine g ranula 
tions; the ch a.rn cter of t h e oYal or ro uncle cl m 1de11s, its (l egree 
ch ro matism and cl isper sal of th e chrnma I iu, t he u c; u.ally single or 
<loubl e nucleolus " .hi ch is prom iu en t a illl Yery Ya rin hl e i.11 locat ion, 
t he const a nt presence of nucleolar enlargemeut, often to a Yery 'high 
clegree, in som e of the cells; th e t.encleuey to necros is ancl haemor
r lrnge; the formation of bloo(l -channels di rectly linecl h.v the t mno•Jr 
cells. In a cl cl ition t h er e is t h e limitecl local inYasiveness, i. e . a 
tenden cy oft-en t o en capsulat ion hu t with inYasion of fhe capsu le 
aml a b o of the bl ood-Yessel :-i . E Yeu th e g-nndh -ra te, a,; mPa~ured h:-
t h e mitoti(' co unt, is n ot cl issimilar- [aYerage of 11 cases of e;on
tagious tumours = 6 · 6 , or of ] 0 cases (rlisca nl ing one atypical case 
with an inclf'x of 15) = 5 ·8 ; average of;; heart-ba,,e tumolu,, = =~J. 
P ossible rli stind ions which " ·ere considered were a slightly greater 
regul ari ty of the strorna in t he case of the h ear t -Lase tumours a nd 
t h e absen ce of Yacu olation of t heir cell c:doplasm. R ut the contagious 
neoplasms ya1·y \\·idel."- in th ese respects ancl such Yery minor c;on
siderat ions could not h e usecl aR a bas is of (liffere n l iation. I had 
previously been of opinion th a t the con tngious tmuom s of clogs sh ou ld 
no t Le considered as lymphosai·com as, for t'he ren,,ons that haYe 
already been outlinecl ancl h a cl co nsi der ed that they " ·ere more closely 
rel a t e(l t o a r·arcino mo 111 ed 11l7111·e in structure (a h ·eolar arrangement, 
clear separ a tion of cells an d strom a, lack of intercellular stroma, and 
a m orphology of t h e cells not incompatible with the vie'" that they 
ar e h ighly undi.:ffer entia tP fl Ppilheli al f'le m ents). vVh eu heart-hasp 
t umours , ari s ing 1:>pontaneon:sb·, \\·ere en cou ntere d ha.Yi11g- au identical 
st r uctur e, the di fficulty arose (if thesP were to be (liaguosecl as 
carcinom a m edu llm·e) of explain in g the origin of a primar y carcinoma 
of th e h eart (for t h e occurren ce of t h ree snch t umourn- in hYo o-f 
which a n .autopsy examinatio n ha(l been m ade an d £urth e1· the 
bron chial lymph -n ocles exclude cl a~ t h e w n rce of t h e neoplasm s in 
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t li P h eart region- makes it b eyo nd 1lonbt t hat "-e haYe here to rleal 
11-it h p1·iurnry t11rnom s) . Ki tt (lid. I1 L. S. 92) sa;p; quite definitely: 
· · E pi th el ialer Krebs h um ,;ic h n ic· ht ab prim ~ire Xeubillhrng am 
Herzer ent.1-icl\ eln, cla h ier Jrnin epi thelialer ~1tittP 1lioclen Yorhanclen 
ist; " thi s is al so the t eaching of most path ologic:nl texts "hi ch 
m ention th e nrn tter , t11e clinµ: nosis of " prima1·y l'arci110111a of the 
hea rt" (1i-hich h as occnsiona lly been made in thP literature) b eing 
co nsider ed un acceptable. lt \YaS t h e Yery hopele;:;suP~~ of this dilemma 
- (he en e: i:u 1t te ring of pri mru·5· tum ours \\-h icJ1 \H~1·e bP li eYecl to consist 
of somP wrt of 1·t'lb reb tecl t o enithe1iurn-wh icli lecl rne to examine 
8P rial sections of canine embryo "hearts in the hope thnt some clue to 
:11 ; m1suspe l'1 etl J[ ii tt ci-bod Pn fo 1· l hese tumours might be ern·oun
le1·e1l. Jn YLt'\Y of t h e l()(·<llion of t h e lwart-base tumours studi1::·r1 
[ 1d1 ich accord ing to t he i-eg-iona l cln ssifie:ation of heart turn om• 
would he !· lussecl as subep if'anlial PxtrnpeTic-unlinl tumour<'·)! 
beh i1Hl an tl bebl-een th e rnots of the aorb aml 1rnlrnonnry m·h-'r.v, 
nitention 1rns t·o 11 centr:1ted in this examin:1ti{)n on the 1egi011 in 
(plestion . lt ''''s fo u ntl thnt in (e.g. DO rn.m. (·ro\rn-rump leugth) 
call i ne foetuses t h ere ai·e con stall tly present i 11 l he mesenchyme in 
t h e l' amln l an g le behrPPli t hese hr:) Yesseb, :11ul pMtl~- insimrntecl 
beh1·ee11 them, 'rnll-definecl groups of f'ells of epitl1Pl in l appearant ·e, 
\Yhirh nre eurlosecl b.\- :111!1 \YPll -1lemarcniec1 horn t'he sunomHliug 
m esen ch vrn e in t h P form of sm:ill ~olirl ah-eoli. These cells ;;ho,1· a 
quite sh .-iki ng si rni lar it.\- to the celL of 111e henrl -ha . ..;p tumom·s (nncl io 
t hose of t h e ront:ig·io us t u mours, tlierefor<-') , lwYing the . ..;a me clPeply 
slai uing grn uul:ir cytopl:i,;m :m(l compl<-'ilely lacki11g· in iutpn·ellnlar 
fibri ls . .\ tnmou1· arisi11g from s11ch cells \nmlcl inPYitnbly as,;ume 
t he Pxact posi t-ion anrl to11ogrnphi('al relationsli i11s of t lw~e hem·t-bn se 
i11rnours: in fact , a s 'has been imlil'ntetl, thP i10siiion " ·here it might 
be ex pecte1l lo fi n rl a m atrix from which s11ch turno1ns could clPYelop 
\\':ts previousl.v prerl icted as being at this poiut. There i;; little doubt 
llia t t h ese e pi t helioi(l cell s of the sulwpicardi a 1 mesprn: hymn nm st 
haYe been the sonrce of t he heart-base turnuurR, alth011gl1 Pxact prnof 
lias aclmitte rll,1· sti ll t o he obtained. Hegmcliug the' 11n(nre of this 
m nlrix, one knomi from t h e wm·k of 'Yollanl (192G)-in clogs as well 
as in oth er sp ecies-that th ese cells are nem·ohlasts (sympathogonias 
or early sympa thohla sts) \1·hiC'11 constitute thP primord ia of the sym
pat heti c· p:a11gl i:1 in this region. It is of rourse \Yell knmYn that apola1· 
1 iem·ohln ~ 1 s ( i.e. before tli e,1- rli fterentinte to the Pxtent of proch1«i11g 
11 eu rnfibrils) m·e cells of Ye1-_y ind i:ffe1·en t a pp earn 11 f'P \d1ich ('Oulrl 
sc:nl'el_v be i rle n t ifi eel on (h e bn sis of the morphological cytolog~- n lo 11 e. 
HielchmYsky (1932) speaks of their " lymphocyte-like character ", 
nn cl Kn ntz (1920) indicates that the,1· " mn.1· he recoµ:nisPrl among· the 
mesenchy m nl cells h ,1· t he sl ig-'htl.\' larger size a111l mme in!ense stni n
ing r eact ion of th eir nuclei " . In other \rnnls, it is eYi11Pnt that oll 

grnuucl s of cytological 1110r11hologs alone there is little ibat is charal' 
tPris t ic abou t th ese Yer _\- 1mrlifferentialerl element". Tn my opinion, 

C1 ) By t hi s is indica ted that th0 tumours, cle,-elopiog beneath the epi
<'a rd ium (in th is case t h at po rt ion of the epical'cl ium whi«h CO H ' rn th e roots 
of t h e g reat vt>sscls just befo re it lcaYes them to be refiecte!l as t he " pa r ieta l " 
Jaye !" of the per icardium) in rng inate the latter into t he perieanlia 1 cavit:1-, 
hu t r emain extr apc ri carcli a l in posit ion , in j 11st tl1e 8ame way a; the lung8 or 
ab domi nal orgnns fll'<' ext rap leura l or e:s:traperitoneal in s it u ntio n. 
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t'he likelihood th at the h ear t -b ase t u)llours describecl are actually 
ue uroblastomas or , in m ore exnd tenni11 ol og,\·, sympu th ogoniomns 
ha s to be serio usly con sidered . 'l'he fillal proof of thiR falls. without 
t h e Rcope of this work and will necessitate consicl erable research as 
well ao; p rohahly the a1n1iti11g of opporhmities to exa rnine still 
f urth el' cases of the t u rnourn in question. 

Shoul d this thro1-y be cl efinitely est a blisli rtl , ii 11·ill cany with it 
i.he corollary, wh ic."h may at fi r6t g l ance appear surprising, that the 
contagious Ye11 ereal t umom· is also a neuroblastoma nnd not a lymph o
sarcoma. Dut a little refiec-1.ion 11·il1 shmY tha ( t hi6 is n ot RO extra
onlinary. 11'irstly, i.he It i sto logica l icl en tifi.cfltion of the contag iou s 
tumoun; ha s ;1 lways been unsa ti sfadmy, iu 6pite of t h e rlosest stucl ,\· 
oYer a periocl of Yery mauy year~. 1 t is o ;n-in1 i not improbn blr , th ere
fore, that ndunlly n t u mour of fl som e11·lrnt unfnrnili ar nntnre is con
c·erned. Secondly , :rnlhmit ies hn Ye bern nt Yari:rnce reg::ncling the 
(round-cell) s::nc·orn:dou s or epithelial nature of tl1e tumour : morpho
logically the neurnblast fits iu Yery well 11 ere hehrnen t hese t1rn 
possibilities : it8 t>doclennal (lerirnti ou C'on±en; u pon it epithelial 
d1:irn cteristics aud nt an early stage ii ;; aetua l fonn i:i iliat of au 
i Jl(lifferent " rnu rnl cell " ; but it wi ll differ from a rn e,,encliymal 
' · rnuncl c-ell " or 1.nnpl1oc:vt e by i 1ut being assoc-iatecl with inter
c· ellular stroma, which is fore ign i.o t he ori entatioll of cells pre
se n·i11g epitl1elial habitu~ . Th irc11,v, in Yiew of i.he c·a se with which 
neurohlast.'i rnn~· be cultured irncl tr:1rn;pla11te(l, the e.s:istence of a 
contngious 11 eopln sn1 composed of ,;u C' h crlb is uot part i.r·ularly 
surprising . Lastly, it is ill urniuati11g to rea d how, iu human 
patholog,Y, a n umber of tumours , for cl ecacles ton sic1ei ·ec1 t o be 
rnun cl -celiecl sarcom::rn, have nm1· been found to represent, most 
probably , n enroblastoma s. This reform is clu e to tlrn work of Kretz 
(J 002 ); nncl e,;pecifllly of Ti!rip;hi (1910), who con rlud ed tlw t :1 numher 
of so-callecl " round -celled sal'!'oma s " a fleeting rnau.1· clifferf'nt parts 
of t h e body are of 11e11roblasi.i c origin and actually consist of pro
l iferntion s of .~y111pathetic formahYP C'ells. According to E wing, 
his conclusioll s ha Ye been fully jnstifletl . It neecl uot then surprise 
us if any tumour en.io~·ing the clonhtful name of " round celled " 
snrcornn or considerecl as a sa1To11rn of indiffereut c-ells, which, like 
t hose of the eoutagio u6 caninr 1 umours, crmuot be satisfactmil)' 
identified b.\· c·om peteut path ologists <1 ft er ye an; of stucl,\·, should 
vrove to he of n euroblastic origin. On the other lrnnd, the work of 
\Vright ha s actu~1ll.1· mm1 e this n suspif'ion " ·hi c'h rn a.1· "·ell lw ar011se(l 
in all ensp,.; of snc-11 obscure tumonrs. 

I± the couh 1g ious turnonn; sh ould proYe to l;e 1ieurobbstomn,;, it 
1rnulcl then appenl' e:\:C'e(·dingly l ikely that the h y pothetica l first 
' ' spontane011s" c·a .'ie, 11·hid1 11·as mentioned at the outset of 
t h is C'hapter , \\·as a h end-basP tnrn our suc-h as thosr 11·e haYe 
described . 1 say this becau se sim ilar tumour,; hnYe not been 
e 11countere c1 e lsm;·h ere i11 the clog. B>· " ·Ji,1t rneflns such a heart
base tumou r mii.dd lt:n-e heen i:ransmittell b,\· c011L1d to the (hypo
t1 1etical) canine 1Yhic-h horn the " fi rnt generat ion " of i.11P co ntagious 
iumour we neec1 not h ere speculate . SuffiC'e it to sa.\· that , as 
I in cl icfltecl ]ll"eYiously, this t nrn s mission 11 eed have occ lll'l' P (l only on 
n single oec·:1sion in the hist01·y uf tlH' ca11i!le rnce; and if there is 
any d iffic ulty in imagining J{my a h eart-base tumonr itself could 
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h.ave been Lhe source of i 11fec t io11 i t 11uiy he remembered that such 
t umours proclul' e haematogenous me1nst.:;'ses, so t hat a secon dary in 
t he skin or oth er superficial arnl accessible portion of t he body is 
quite a possibility . Even i f \Ye \\-er e sure of our path ological facts 
t hi s woul (l l~ e sh eer speculation , h owever . All tlw t l h ave here been 
concerned \l·ith is to slrnw tha t tb e fr a in of even\,., suggested is well 
11-ithin t lie hounlls of possibility a nd tlrnt. indeed, t he ''hole problf'm 
of the eolltag iou:-; ne\\· g-ro,l'tlrn of <logs i n on e 1d1ich, h,\- its ve1·:-· 
lJeculiarities, seem s to cl ema 11tl fm its f'x plan atiou a set of circum
sta nces which may, lw i11 g- t lH' Jll sf'h es so lll e\Yh at uniq ue, h armonise 
wil'h the 1111iqi.1 ce results \1·h ieh ham foll<m erl their 01wralio 11 a nd \Y hich 
h ave been sud1 a pnzzle in pathology. S ul'.h <l "1v01·ki 11 g- h y pothesi s " 
ovens the possi bility of a n investig-ntional nttaek upon n ew lines . 
Shoul<l such i 1n-es tig-ation ll isprnv e t h is tf' uta ti 1-e hypoi'hes is, 1y e neefl 
not be fli ~appo in t f'rl : ll' f' ;;;h a ll at l east h<ffe extrimited ourseh-es from 
a grooYe alm1g- " ·h ich we Lta Ye not inade satisfac.ton· progress; and 
we may poss ibl.1· fall in to ,a 11e11- one wh ich will lea il us t'he qu icker 
t o our rlestinati on. 

::-\F~DI.-1.R'i' . 

Certain feature,; of the p :1 t ho logical a na lo my ot the contagions 
(Yen erenl) t mnom· of clogs, espe(' ially t he cytology, k n-e been con
si tlerecl in grenter detail tha n in prnYi ous \rnrks. It j,, sh lrnn tha t 
tlte,.;e tumouJ'c; oc·c·ur , \Yitl1 c·o nsiclerally g rea te r freqne nc·,'1- th:1 11 is 
generally rec·og-nisPcl , 011 super fi<' ia l pu rts of tlw hod» quite remote 
from the g-e nil<ilia , iu " -hi ch si t uatio n th ey m·e often inconectl:v 
diagnosed. lt i ,; uot n ec:essary to explain th ese ;1,; ' ' spon taneou s " 
tumou r s, in ('Olltrast with lesion ,; w hic h ar e acquirecl t hrough (cell ) 
conhigion: th e sites nt " -hi ch they of·cur anc1 in one case t h e h ist ory of 
oc· cm ·i'elH'P iu a hite-1YomHl , lea ci' on P, 0 11 the r·ontrary, to hel ieve t hat 
t he ad of c· oitus is not th e onh · m eth od wherell\- t h Pse exfremeh 
viable neopb sti c cell,; may in nature he iransfen ec.l fro m on e anim~l 
to ~111othPr. X ei thf'r i,; it necessary to suppose t hat t h e original 
" cancerizcition " in tht' hotl y of a dog ('" h ereby hecn111e establi she rl 
this ;;;h·aiu of h llllOll 1' cells \\·Ji i ch lrn Ye 1'11 hseq ll eu tl~- hee11 tra n smi ttecl 
fro rn clog- to clog) occu rrerl ou more th a n one occa si o 11 in t he h istol'y 
of the canin e ,_;p ecies . Hi1hf' r t o, hmYever, \Ye h ave known of n o 
"sponta neon sly " ari si11g prntotyp e of t h e cont agions t um our in the 
cl og-. Thi s gap in mu kno,YlPclg e is supplierl h _1· th e or·c mTPnce of 
cerfain prim ar y tumours of t he h eart-hase 1Yhich hi stologically are 
id entical \Yi t h the contagi ous tum ourR, even t o t h e finest det ails nf 
t h eir cellular architf'cture,(5) and whi r h very probably are neuro
bla stomas , or , rnore precise!,\' , sympath ogon iomas, 1rn t of vvhich 
f urther im·est ig ation is rer1_11irerl both to JWOYe t h eir h istog-enesis more 
fulh- anrl to ascertain " ·heth er th eir resemblan re t o venerea l tumours 
is l~o t. confined t o the mor pholog ical aspeet but extenrl s also to a 
b iological ic1e nti1 y (viz . h-amm1i ssi.bility) . Although m any years 
might elapse b efore on e is fo r t n nate c> nou gh to en com1 tf'r a specimen 
of such a tllluour under condition s in \Yh ich trn n smission may be 
attempted , th e occurren ce of suc-h an opportunit _\' rn ay hP h astf'n f'rl i f 

(') lt must lw admitted t hat i n the contagio us t u mo u rs h_Yalin ise>cl nn f'l eoli 
n-ere not cn co tinte>r e> cl , hn t t hi s is an inconstant featu re in t lie heart-lrnse 
t umours. 
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SUMMARY. 

veterinarians are made a\>~·are of the desirability of investigating 
suspected cases of heart-base tumours ,iill the dog (symptoms of ascites 
and hepatic enlargement due to venous blood-stasis, etc.) with a 
view to supplying fresh tumour tissue for transmission tests . 

In the consideration of the histopathology of these tumours, 
emphasi~ is laid on the high degree of cellular anaplasia which may 
be encountered, as opposed to the usually accepted conception of a 
cellular " monotony " of the contagious tumours, and observations 
are made on the variation in cell size and shape, nuclear size and 
shape, and especially on the very constant presence of nucleolar 
enlargement (which, if further e'i·iclence were needed of the truly 
malignant neoplastic character of these growths, would be of signifi
cance in the assessment of their nature). 
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SUMMARY. 

Ill :1 stud,>· of thp l:tq.;-P 11urnlJPl' of o;11ec irnen ,; (a pprnxima lely GOO) 
which co11stitule the 01lllen;! epoo1 l Collection of Neoplasms anr1 
\1·hich haYP been e1ll:onnte rell a 1110ug dom est icated :111imals in South 
Africa during :1 pe1iod of ,;0 111 0 fifteen yea rs, special attention has 
been cleYo( etl to the im t(le nr·e of 11Poplastic disea .-;es in this (·om1lry, 
to the hi stological :nul cytoloµ:ical morphology , ancl to problems ot 
(liagno,;is, cln,;sifi('ation , a nll nomenclature of bnnom s 0£ anirna ls. 

vVh il e the hetter known ( anrl i here fore mm P easily cliaguosec1) 
tumours receiYe stat istical mention only, a cl eta i le<l m orphological 
stu<ly has been made of cer taill dn sses of tmno111 s rcgar(l i ng ''"hi ch 
diffic11lties i n cliagnosis an(l das,;ificn(ion exist : tlibe iudude espe
cially the prirnal'y epithel ial tumours of ih e llwr (wi th specia l 
re ference lo the differentia l diagnosis between hepatocellular a nd 
cholangiocellu la r carcinomas), thyrn om a, me sot hel ioma, en dot he
lio 111a , " m ixed-cellecl " sa rcoma of the fo1d (''" it h special referen ce 
to the nature nnd behaviom· of th e c:ells of this tumour), certain 
mixed 11Popln srn ~, the contagious (Yenerea l ) t um om· of t lte (log a nl1 
certa in hen d -ua .-;e t urnmn> of the s<nne spel'ie,, . 

The more gener al feat ures of neoplas( i c 1rn tholog·y \Yhich Im Ye 
receiYe(l aHention include t h e follo 11·i11g: -

E sti m utiorrn of the rnitotie iwli(' es of man\" tumours haYe been 
urnlerta ken aud the sig11ificance of these ('Ounts ~s ri is('tts:-;ecl. 

Exten~ive ob:->en·ations han' lieen made on the irndeolar-uudear 
ratios in the cells of Yario us kin(ls of tumours. A mpid technique 
for the estimation of thi r; ratio i:-; described ancl (]1e significance of 
increase in 11 : X ratio in the estimation of nrn lig 11 a11ey is clisc11ssec1. 

The ex istenre i n seYera 1 kinlls of tumours of ani mals (11 epa to
ce llula r carcinmm1, t h ymoma , neurofihroma, aYian " mi:s:ed-celle cl " 
sarcoma , certn in heart-hase tmu01ns of th e dog , etc.) of hyaline 
infrauuclea1· " inclusion-borlie.-;" is reconle<l. anll e,·idence i .-; p re
sented to sho-,1· t hat t hese boclies arP of n ucleobr Ol'igin. 'L'he stnges 
in their development, by a p l'Ocess of rncuola ti on awl h yal i 11 i sa (ion 
of the nucleolus , are (l ec;cr ibe c1 aml illustrn i ecl, and the fall,1<·>· of 
excluding a nuc"leolar or igin of inh:11rnclea1· "i nl'ln~io11..; " rn erel .v on 
the ba s is of their coexistence in a nucle11 s ' '"ith " normal " nucleoli 
is pointed out. 

In dealing- 1Yiih the iu( er<'ellular matrice~ a nd stromae of 
rlifferent kind s of t umours , evirl ence is presented in favour of an 
intracytopla smic for mation of oollagen in t h e cells of the histiocytic 
sarcom as and t h e emh1yon al nephromas of the hirrl. 'l'he association 
of neoplastic endoth eli al cells with the production of retirular :fihrils 
and t h eir nhili ty t o t ra n sfo r m in to fi broblasts is discu ssed. The 
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GENEl~AL SUMMARY. 

formation by one and the same cell of keratin and collagen is de
scribeLl in an embryonal tumour of the dog. The question o1 
secondary osteoplasia in the stroma of simple tumours and of essen
tial osteoplasia ancl iibroplasia in the parenchyma of mixed tumours 
reeei Yes notice. 

Among turn ours rec;or<l ed for the iirnl time are the follo\\~ing: -
Carcinoma of the small intestine and carcinoma of the pancreas in 
the sheep; thyrnoma in the goat; embryonal nephrnrna in the horse ; 
gliomas of the brain of the fowl; cutaneous neuroiibrornatosis in the 
fowl; probable sympathogoniomas (nenroblastomas) of the base of 
the heart in the dog; (reticulo)-enclothelioma of the liYer and spleen 
of the sheep; pericardial rnesothelioma in the hmse ; arnl myo-lipoma 
of the Yagina of the bitd1; 1Yhile a peculiar embryonal epulis of the 
dog, an interesting mixed tumour (simulating splenic tissue and 
haYing also an adenomatoirl moiety) affecting the lung of a sheep, 
arnl lei omyonwtoi cl ca reinomata of the female genital t ract and of 
the ph:cirynx of the fmd are also tea hues of the collection. 

Of tumours which, according to the literaluTe, nrnsl he considered 
great rarities, the following are represented in the Omlerntepoort 
Collection: (gl::i rnlular) carcinoma of the stoma('h of 1 he l1or~e, 
mammary carcinoma of the mule; cholangiocellular carcinoma of the 
liver of the ox, an<l hepatocellular carcinoma of the liver of the 
fmd; lymphangiomas of the snbcutis of the ox and the mule anrl 
nlso of the pleura of equines; lymphangioma , lymphangiogenous 
endotheliorna and mesothelioma of the serous membrnnes of ho\·ines. 

In fmds and in sheep the occurrence is recorrlecl of a type of 
epithelioma which combines the exC'essiYe keratinization of !'Ornu 
cut11nc11m. "·ith the inYasive gTmvth of acanthorna. 'l'he reasons for 
the existence of this tumom· in rurni nan ts aml bircls an cl for its 
occnnence in cPrtai n sites are examine<1. 

The sig-nificarn·e, diagnosis, arnl classification of certain 
cutaneous and apparently contagious neoplasms 1Yhich are exceed
ingly common among equines in South Africa have been studiec1 . 
The tenn (equine) sarcoids is proposed for these lesious, which in 
certain respects seem to stand midway bet,rnen granulomata and 
sarcomata. A study of their histolog_v and histogenesis , together 
\vith dinic1l consi<lerations, prnvides e\·i<lenc-e that tlie.\· are to be 
regarded as one-sided deYelopments of the lesions which in oth er 
species (clog and ox) constitute the well-lmmn1 cou tagious papillo
ma tosis; an cl that the existence of these saiToids is appare11ll.\ to be 
nscrihecl to the exces~i\·e response of the corium as compared with 
the epidermis to the aetiological agent of tlii~ <lisease in equines ; 
i.e. the fibrohlastic proliferation g:rins the asce11de11cy oyer the epi
thelial proliferation, instead of that balance being maintained 
between the hYo moieties which results in the <le\·elopment of the 
typical papillorna iu other specie,; . 

Attention i~ chawn to the frequent occurrence of the contagious 
(venereal) neoplasm of dogs at sites remote from the genitalia. It is 
concluded that there is insufficient eviclence to show that these 
tumours, no matter where they may occur on the surface of the body, 
are ever due to any cause but the actual inoculation of tumour cells 
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by contact with another animal ((lirect or, possibly, indirect); in 
other words there has hitherto been no good eYirleuce in favour of fhe 
" spontaneous " occurrence of such tumonrs. The assumption of a 
" spontaneous " occurrence is, howeYer, oln·iously necessary to 
explain how this tumour originally came .into e:s:i,,;le nce . ln this 
work, t'he morphological resemblance between certain primary heart
base tumours of the clog and the contagious tn~nou1 ,,; is co11siclered so 
stri king as to justify a strong suspicion that the former constitute the 
hitherto unidentified " spon ta neon s " pm to type of the latter. The 
heart-base tmnours in question are i.eutatin•ly iclenlified as 
sym pa thogoniomas (highly unclifferen tia ted ueuroblasi.omas arising 
from the sympathetic formatiYe cells which constitute the primordia 
of the subepicanlial sympathetic ganglia of thr lrnart-hase); this 
op inion carries ''"it'b; it the corollary that the trairnmi ssihle " lympho
s:ncoma " has bee n erroneously assesse rl h>· histopnthologists :incl is 
in re:i l it~- probably an npolar ne1noblasloma or syrn pai. hogoniorna. 

l~eganling the incidence of tumours of clomesti c :rn irnals in South 
Africa, the collection reflects 1 h e following data in respect of the 
frequency "·ith " ·hi ch the pa !hologist enco nnten; neoplasia in the 
different sriecies : -(1) 

Equine: tmn:oiclii of t)1p skin , 37 per <'eni.. : acrrnthorna, 21 per 
cent.; melanotic sarcom a, 16 per cent.; caninoma, 4 per cen t.; 
lipoma, 2·o per cent.; (oortir nl ) hy p ernepluoma (beni gn) 2 per rent.; 
all other tumours encounte red , less than 2 per cent. each. 

BoYine : ac:intho ma, 23 per cent.; ca1cinoma, 17 per cen!.; 
papilloma, 14 per ce nt .; neurofibrnma, 8 per ceut .; embryonal (tera
toicl) t umours , [J per cent.; corn11 cutane1.w1 , tnrnsiLionnl cell carci
noma, liporna , fibrop lastic sarcom ;1 n11cl thymorna, P:I C"h J per cent.; 
endothelioma, :1 per cent.; all oth er tumours encountei eel, lf'ss tlu1n 
2 per cent. each. 

Ovine : carcinoma, 28 per cent.; acanthonia, 2,j per cent.; lyu1-
phocytoma (or lymp'hosarcomn ), 10 per cent.; Pmbry01rnl (teratoicl) 
tumours, 8 per c-en t. ; thyrnoma, 5 per cent. ; (cortical) hyperneplu-onrn 
(benign), 5 per cent.; all other tumours encouni. Precl, 2·5 per cent. 
each. 

Caprine: :1canthoma ancl m ebnotic: epitheli orna, 4J per cent. 
each; adenoid epit'heliornn, 4 per cent.; all oth er tumo1us encountered, 
2 per cent. e:ich. 

Canine: c-011tagious (Yener ea l ) t umour, 19 per f"Pllt.; acanthoma 
n ncl ba sa l-<'ell Ppitheliomn, each 11 per cent.; emln·.rnnal (i.eratoirl) 
tumours, 10 per cent.; carcinoma , 10 per cent.; melanoma, 7 per 
cent.; all other tumours encount0re c1 , each !)·5 per cent. 01· lrss. 

( 1 ) In reading the following fignres, it is necessary to obserYe that "car
cinoma " includ es only "g;b11d cell" carcinomas (i.e. carcinomas i11 the 
narrower sense ; acant homa , basal-r-c·ll epitheliorna , adenoid epitheliomas of 
malignant type , and also mixed tumours ha1· ing a ca r cinornatoid moiety being 
recorded sepa rntel.1·). 
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GENERAL St;~DIA ltY. 

Poultry: lymphoeytoma (lymphoid leucosis), 45 per cent.; 
(glandular) carci noma, 22 per cent.; leiomyoma, 7 per cent.; " mixed
cellecl " sarcoma, 7 per cent.; fibroplastic sarcoma and teratoid 
(embryonal) tumours, each 3·5 per cent.; all other tumours encoun
tered, each 2 per cent. or less. 

Too few tumours of the pig and the cat have been encountered 
to allow figures to he giYen for these spec:i es. 

The outstanding features of these statistics are the high incidence 
of tlie equine sa rcoids; and of gL.mclula r c:arcirnm1;1s of th e sheep (a 
species which has been thought to be almost immune from that 
disease), the great preponderance of malignant epithelial tumours of 
the skin over all other tumours of the goat, and the frequency of 
lymphocytoma in the fowl in South Africa. In adrlition , t he rela
tively high frequency of incidence (in contrast to what oue would 
expeet from other stastish<·s) of thymoma in ruminants and basal-cell 
epithelioma in the clog is worthy of remark . 

The 'lrnalth and variety of the 011 clerstepoort Collection is a tribute 
to t he interest in neopla stic diseases which has been shown not only 
by fellow pathologists but also by veterinarians in general and evell 
by laymen in this country. It is h oped that the annotated ancl 
classified specimens to which this \rnrk forms a guide will provide a 
sound basis on \vhich may be un clertaken further and much neeclecl 
investigations into comparative oncology and related pathological 
problems as encountered in South Africa. 
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APPE NDIX A. 

SrEcrns l KcrnExcr: or Tc srn L·Rs TX SouTIL A1:·mc.L 

l~q11i1U' (horse, m11 lc ;rnd do 11ke,,·J : 110 t111110111·., . 

P apil loma 01· s:in·oid, tJ J. ; :1l'an t hn 111 a, 25; m c la n oti" s;ucom:i, 10 ; gla n cl
<:c ll car(·i1 1011rn , ,:; : Jipoma, 3: co rt ic-;d hypcr11 e phrcma (lw nign), 2: m eso
t lll•liom a, 2; 111yxoma, :2; osteo ma , :2 : 1.nnp ha n gio m::t, :2 ; <•ndolhel ioma, :2 (lym
pha ngi ogC'nous . 1: ;1 11 d hae111angiog<•n o11 s . I) : te rntoid o r c 111hryona l t 11m o11r. 
2; ba socc llula r <' pi tl10lioma , 1 ; ma li g n;rn t cor t ie;1 l ]1~· 1w rn ep hro 111a, 1 ; phaeo
c:l1 rornocyto1rn1, ] ; filirn nw , ] ; c· hondronrn. 1 ; filiro pl ast ic s:ir('oma. l; ll lC'hn ot ic 
e pi t lwl ionrn , J . 

{) .r : 108 t 11111 nn r ·..; . 

Aca nl ho 11rn, :2J; g la11<l l'Cll c;1 rc rnoma . HJ; p ;1pilloma. 1.): fal se 
1wuronrn (nc urol'ibroma ). 0: tc rn to id or ('llll1ryonal tumour , G; cornu 
c u tan e 11111 , cJ ; t ran s itio 11:1[ ('ClJ ('<)l'(' l l101ll :1 4 · ]i poma . .J; fi hrnpJa stir S<l l'COllla , 
4; t hymo111 a . -I : <•11dothdio1na , :i (ha e nrnng iog(' nous, :2; ly m ph a 11 g iog<•110 11s, I ) ; 
lw nig 11 ""r t i<·al l1.,·1wrnPphrn nrn. :2: nwsolheli orna. :2; " ho 11 dro m a, :2 ; J.,·111-
phangioma , 2_: h·111pltoc,vto ma , 2 : 111 :1 li g na 11 t l'ort ica l hypcr11cpl1rom;1, 1: 
p haeoc hromocytoma , l ; osteo 11 1a. J; mi,;ecl-<"cll 0d s nrcomn , ] ; 11wxoplastic 
.' :trcoma , l ; terato 111a. 1 . 

Sltrep: 30 t 11111onrs . 
Gland co ll ca rc i 11 orn;1 , Jl ; :1ca nt ho mn , 10 ; Jymph ocytom a , '1; terato icl or 

e 111br,,·o n:-tl turn01 1r , :l; t Jt.,· 111 omn , 2; be ni g n c·ort icnl Jiypc rn ephroma, 2; cornn 
c 11 t a n eu111 , auenoicl epitheliomn , m,,·xo ma , liponrn, osteoma , fibropla stic s:u
coma. ha <> m a ngiogenous e nrlnthelioma ! 1·etic11 lo-enclotlwl ioma). 1 earh. 

Acantl 1o rna, 20; 
t hymom:1, lc iornyo111:1 , 

( ,'1J((f : -Hi tumours . 

rnel anot i<.; e p it l1 0li urna. 20 ; 
colli s ion t un1011r , pn pilloma. 

Piu : + tumours . 

:1 cle noicl 
1 eaf'h. 

epitl1 cli oma, 

:\lehn ot ic sarco111a . :2 ; h:w nrn11 gioge nou s end ot h<•li onrn. I: papillmna. 1. 

Dou : 1:2 h 11 n crn rs . 
Co ntag ious (,·e1wreal) t 11m o11rs, 14: a c·n ntl1 omr.. 8; hn socellul ar epitl1f' liomn. 

8; tc ratoid or e 1nb ryo na l t 11mour. I: g la1Hl ""ii '"1J'C'i11 0111a . 7; 111cl;111olif' s ;1r
<"o nrn, 5; nd enoid 0pit hel ioma, 4 ; ly111phocytorn;1 4; l1C' a r t-base tumour, 3; 
p:1pi llom.n , :l: fibl'Opla s t ic sn rf'o m.n . 2; ha c 111a ng io1na. 2 ; fibrornn , lipoma. 

<" ii on cl rop lasti c a nd ostcop las tic sa r "om:1. l~'m p hn n ;; iogcno11 s endotl10li oma. 
l0 iom.,·osarco 111 :i , l e nr lJ. 

( 'at : 2 t umours . 

Da socellular Ppi t hclioma , 1 ; osteopla .<;t ic a n cl c hondropl nstic sar co ma , 1. 

l'n11ltry : 203 cases . 

L y rnphocytonrn , 92; gland ce ll ca rc in oma , 4;5; leio111yo111a , 15 .: " mixecl
ccll " (hist iocytic and fib r oplasti c) sa r co m a . 14; fih roplastic sa rcoma, 7; tcratoid 
or embr,von al tumou r s, 7 ; e r~rthrolcu cos i ~, -5; ncn.nthoma, 3; rnyxo ma . 2: 
g lioma, 2; teratorna , 2; colli s ion t u mou r s, 2: fi!irorna , ostcochond rorna false 
ne u rn m a , rnyxopl:i ,ot ic sarcorn n . osteopl astic and chon cl rop last ic s a :-coma, 
m_,·elocytorna , mixe d le ncos is , 1 each. 
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APPENDIX B. 

ORGAN INCIDENCE uF .PRIMARY TUMOURS. 

Skiu, Suucutis, J1lucosae at Ncttuml Orifices, and T amours infiltrating the 

Pectornl 1llusculat urc of Fowls . 

Cornu cutancum : 3 bovin es .. . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Acanthoma: 62 equines, 1 liovin e, 4 o,·incs, 18 cap rin es , 4 canines, fe line, 
3 avja, 11 s ............. . 

Basoecllular opith olionrn : .l equine, 8 can inl':; ... . ............... . . .. .. . . 

Acl enoiJ epithelioma, : 1 ov in c, 2 caprincs, ij rnnuws . 

:\!elanotic opith olioma: 2 equines , l!) caprin <:'s ... 

Benign connective tissue tumours (in cluding those of mixed type) : 4 equines , 
1 ovine, l canine.. ... . . . . . . . . . . . . . . . . . . ......... . 

Fibroblas tic and h istocyt ic sarcoma: .l equine, 1 bovine, l ovine, 1 canine, 
3 po rcinl's . . ........ . 

Angiom a : l equ ine, l !JoYinc, 2 canines . 

Endothcl ionm: 1 po rcine , 1 canine ... 

Contag iou s (ven ereal) tumour: 4 canin e.-; . 

P apilloma or sa rcoicl: 41 equin es, 11 bovines, caprine ... . ....... . 

Lymphocytorna (sec liaemopoictic organs fo r skin leucotic tumours of (tvians). 

.n3 

9 

8 

21 

6 

7 

;3 

TOTAL. . . . ..... . .... . .. . . . . . . . . . :2J:3 

Digestfre Svstem . 
(a) Jlfouth. 

Acanthoma: 2 canines ........ . 
Osteoma : 1 equin e .. . ........ . . 
Fibroplastic sarcoma : 1 bovine. . ...... . . . 
Embryonal mixeJ tumour: l canine .. 
Papillomatft: I. porcine, 3 cm1in cs . 

[Tongu e.-Ncurofibroma : 2 bovin es (see nervous syst em ). ] 
TOTAL . . . ...... ..... ... ......•. . 

(b) Pharyn~· . 

Carcinoma Icirn yon1at...osun1 : avian... . .. ... ........ .. . 
l •'ibroplastie sa rcoma : 1 bovine . . . .. ..... . 
Papillonrn (1 case of C(tnin e buccal p(l,pillomaiosis ex tended to the pharynx) 

TOTAL .. . .. .• .. . ........ . ....... 

(c) Oesophagus. 
FibropJastic sarcoma : l canine ..... . 
Histiocytic sa rco ma: l avia n . . 

TOTAL . .. . . . .• . ... . ....... 

(d) Forestomachs of rmninants. 
Acanthoma : 4 bovines, 
P apiJJoma: 3 bo vines .. 

ovin c ....... .. .... . ... . .... . .. . . ........ . 

:2 
l 
1 
l 
.[ 

9 

:l 

TOTAL.... . ... . . ..... .. ......... 8 
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O HGA!\ JNCIDENCE . 

(e) Stomach . 
Carcino rna : 1 ccluine .. ..... . . .. . . . . . . .. . . . . . . . . .. .. .. . . ....... . .. . 

(j) I ntestine . 

Carcinoma: l ('qt1i rH·, 1 aY ia.n .. 2 

(r;) Anus (Ano/ glands ). 

Carc·ino lll a : l tnni ne . . 

(h) Lim" 
Ad<'noma h<'pato c:c llnl a rc : ~ porl'in c·s, ] boYinc. :J 
Ca rcin oma hPpa Locc l lular(' : G bov inc•s, :2 ov in cs, 2 marnmnl.-.; (spcciL·:--; 

1111k ll o\n 1) , 1 a\·ia n . ] I 
Carc in o1na (· \i ola11g ioc·c1Iular(': :) bo,·in cs, l can ine . .. ~i 
1-: ndoth(· ii o lll a : I o,·inc (sp lt·cn abo aff<-dcd ). . . . I 
L y lll pho"dollla (.'c<' hacrnopo ictil' o rgan s fo r hepatit: lesions of n via11'). 

T OTAL .. .. . 

( i) Prrncreas. 

Acl<cnoma, : I Lovinl' (nwl t ipl e) . 
Carcino rn a : l (l\' ill l' . 

T OT..\J . .. 

Hespira/ory System. 
~\'ostr il . 

F ibro m<L: I eqni rw (nasa.[ polyp) .... 

P ctrctnnsal sinuses (includ ing 1111sal chamber mul ethinoid11l muscosri) . 
rl'l'<1 11 Sit i<111 aJ CCI I t'i\. l' tinoina : ~ hoYillC~ . 
:Jiv,opla st i" sa r<·onl:1 : I bo,·i1w .... 

T o TAL . . . . .... • . .. . .. ...• .. 

L unr; (incl11di11:; iutrnpulmonctry /Jronchi) . 

Carcin o 11 1a : l uvjn C', 2 canine:; . . . . .... . . 
:Jii xcd t umo urs : l o'i nc . .. . .. . . . .... ...... . . 
Ly mp hocytorn a (apparcnt l.v prirnary in lung) : .) av ians . . . .. .. . . .. . 

ToTAI ... . 

Circulatory Systrm-H tarl . 

J<;ndotheliorna: 2 Lovincs .. .. . . .. .. . . . . . . .. . . .. . 
H ear t -base t umours (syrnpathogoniornas) : 3 canines ... ...... . ...... . .. ... . 
::\ cu rofibrom a : l boYi nc (sec ncn·ous sy>tem) . 

TOTAL. 

Serous JI embranes . 
l'eriton emn. 

) fosot hcliorn a : 2 Lovin cs .... .. . .. . 
Ly mphangiogcnous cndothc l iorna : J. bo,·ine . 

Fleura . 

L y mp hting ioma : l equine , l bovin e .... .. .. .. ..... . .. .... ... . ... . . . 
) fr soth cliorna (?): J. equin e ... .. . 

Pericardi um . 
::lfcsotheli oma: 1 cquiue ... . . .. ...... .. .. . . . .... . . ..... .. .. . ....... . 

T OTAL . .. • • ......... . . .. . . •.. 
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APPEK llIX H . 

F u1w/,, Jfrproduclirn 8ystC1n (i11t1 nwl genitaliri). 

Carcinoma (induding C. leiomyomatomasum): 22 aYians ........ . . . . .. .. . . . 
Leiomyoma: 15 a,·ians . .. 

H istiocytic sa rcoma: .J. avian s . . 

Myxoplastic sa rcoma : 1 avian .. .... . .. . ... . . ... ... .. . .. . . ... . 
Endothcliorna : 1 equine (mule ) .... .... . 

Teratoma: 1 eq uine, .L avian ........ . 

T OTAL . 

.l"r'11u1.le Reprod11rtire 8ysfr11i (external genitali11) . 

( b'or t1111io11rs of lips of l'lllrn . . •l'e skin and natural orifires) . 
i ·aui11a . 

~fi xrd lu mo ur ( lciornyolipoma) : I. ca nir1 c . 
C'ontagiou:-; (\.('Dl'rea l) tumour: 2 can in <·:-; .... . . .... .. . .. . .. . .. . 
Lc io myoma .. mnlignum: l f'anine .. 

Jla minary gla'!1d . 
.. -\cl<·norn a. : I_ (;a ni11 e .. ....... . 
Cart' i1 10111rt: 1 ccp1inc (rnuk). 
~f i xer! cmb ryo na l tumours : 5 c"ni ncs .. 

15 
4 
1 

2 

4i) 

fj 

T OTAL. ... ... ... ....... . .. .. . . .. lJ 

Jfale R eproduct fre System . 

T e.<ticle. 
Ca.n ·ino11rn 
T cratonrn. : 

Prostate. 

J Uovin C', l ca.ni ne .. ... 
J. av ian . . 

'l1
0' l'A I ... , . ... . ... ... ... , . .. . .. . 

Ca,r ti 11 0 111 n.: J. (';1,nine . .. ... . . . .. . . ... .... . . ... .. .... . . . . . .. . .. . . .. . 

Penis, Sheath rind Scrotum. (For acanllwm(t, pa,pilloma, ;arcoid , etc., .>er, skin 
amd natural orijires) . 

Contagious Ycncrcal tu mou r: 7 ea.nin e's . . . .... . . ... .. . . . 

Serrous System . 

Cen tral nervous system. 
2 gliomas of avia.ns .. . .. .... . . 

Peripheral nerrn11s system . 
8 ne urof i bl'omas or ll('lH'08arco mas of bovin es, 1 case of cutaneous n euro -

· ) 

7 

n bro malos is of' t h e fow l.. . . ! ) 

'.L'O'l'Af. ...• .. . .. • . . ...•. . .•... .. • 

1;11<locri ne Organs. 

Thyroid. 
Adcnoma. or s trurna nodosum: .J cqu in l':-;, l ov in c . . 
Lymphoid lcuC'os is : L aY ian. 

T O'l'Af .... . .. . . .... . ... .. ....... . 
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ORGAN I N CIDE :--TCE 

Adrenal. 
(a) Cortex: 3 equines, 2 bovines, 2 ovincs. .. .. .. . . ... . . . . . . .... . . .. 7 
(b) Medulla: 1 equine, 2 bovines.. .. .... .......... .. .... .. .. .. .. ... :3 

TOTAL.. . . . . . .. . .. . .. . . . . . .. . .. . 10 

'l'hymus. 
Thymoma : 4 bovines, 2 ovincs, caprine .. . . . .. . . . ..... . ...... . .. . 7 

Urinary Organs. 
Xidney. 

Adcnoma : bovine .... . ........ . ........ .. .. . ......... . . . . . ..... . 
Carcinoma : 1 ovine .. . .................. . ... .. . . ..... . ......... .. . 
Embryonal nephroma : 2 equines, 5 bovines, 2 ovines , 6 avians.. .. . . . 15 
Lymphocytoma (lymphoid leucosis)-see haemopoietic organs for avian 

lcucotic tumours). 

TOTAL. . . . . . ... . .. . ... . . ... . . . .. 17 

Bladder. 
Leiomyoma : caprinc (multiple) ........ . . . . . .. . . . .. . ..... . .. . . ... . 

Haemopoietic Organs (including the skin, liver, and kidneys of fowls). 

Lymphocytorna or lymphosarcoma (lymphoid aleucacmia) : 88 avians, 3 bovines, 
4 ovines, 3 canir,es. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 

Myclocytorna: 1 avian ........ . .. . . . ...... . ... . . . . ...... . . . . .. .... . .. . . . 
Erythroleucosis : 5 avians . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Endothelioma: 1 ovine (spleen) ... . . . . . ... . .... . . . . . . . . .... .. . . .. . .. . .. . . 

TOTAL. .. .. ... . . .... . ... . . . . .. . . 105 
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APPENDIX C. 

C AT ALOGUE en ' T H E OK n E R STEP OORT CoLLECTIO:K oF K EOPLA s~1s. 

Sqiw111ous Epithelial I' wnours. 

Corn u Cutan eum . 

Dovine-10434 , 12U;i 6 , l i5UUJ, lG lU6.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Ovine- 6142. . . . . . . . . . . .............. . . . . 

T()TAL .. .. .... • .... . . . . . . .•. . . .. 5 

A Nrnlh oina. 
ll qitin c. 

Co11j un c·t iva or orbital reg ion : :2 :l!J:3, 3:) 77 , 46!)8 , 53Gl , f"i74U, fi12:l. (i:2i50, 
8745, U:23 :3, 1:2•3L3, 15312 (' ), 16003 .. . ... .. .. ..... ... . . .. .. . ..... .. . 12 
l'cn is or P repuce : :2788, :l205, 4060, 8UD4 , !J665, 14 l.14, J (i I 01 , 16104 8 
C roin : 102!) !) , 1131:>. .. .. .. . .. .. .. .. .. .. .. . :2 
S ite not sta t ('d : :21181, 2 :! ti ;'i. :2 
Secon dary (pe ri to neum) : 2£)!)3 (mule) . . . . . . . . . . . . 1 

T OTAL . . 2:J 
)Jm·ine. 

Ovine . 

Conj un ct iva or Orbital Hcgion : •>3M , •i7 U , 6886 , 7146 . 7173, 8;'533, 
lOJs :i , 1 :2!J!ll 1, l :rns 1. . . . . . . . . . . . . . . . . . . ..... . . 

lt umcu: 60Ii-1, 6U:i f), 6060, 136:!7 , 16158 .... ... . . . . . . . . . .. . .. . .. . .. . 
Vuh a : 211 G, J5!)8:l.. . .. . ....... . .... . ..... . . .. 
i:ikin (ch eck) : ci99G . .... .. . . .. .. .. . 
Site n ot st akd : 2:247 .. . . . . ... . .. ..... . .. .. . . .. . .. . 
Rccondary : n;; ;>, (illG:! , 107 18 (l.rn1phnodcs), 10488 (heart ), 129;i 2 (liver ) 

TOTAL. . .... . . ..... ... . . . ... . .. . 

Conj unctirn o r Orb ital R egion: 71 70 (2 ) , 11859 (2 ) ( = 11625) , lii277 . . 
Fronta l or fron topa rieta l r egion: 6555 (3 ) , 7576, 16300 (2 ) ( 3 ) • • ••• •• • • 

Exterrnd Ear : 6:26:2 , 107±:2 ..... . ... .... . .. . 
Umasurn : 13 1:2 2. .. .. .. . .. .. .. . .. . . 
Sit e not st ated : l 0790 .. . .. ... . .. . 

T OTA L .. . 

Ca.prine. 
P erin eum : 7-1+7 , 78:ll (4 ) ( = 78U:2 ), 80.i!l (4 ), 8483 , 8639 ( = 9424), 8876, 

9139, U20D , !133:2, !l3:2 3 , DH7, ( = 9647 ), 94-48, !l67i5, !)!);!9, 9U70 (5 ), 

1007:2, lilO!J!J.... . . . . ... .. . ...... . . 
Fa ce : 1. 2306 .. . . . ... . . . . 
SLin: 13814 , I 623lJ. . . ... . . .. . 

T OT AL. . . 

Ca.nin e. 

A i·ia.n . 

J>rcpucc : 9744, 13:J7G . . ..... . .... . .. . .. . . .. . . ... . . 
i)J;in of other parts : 234;) (abdom en ), 7-1-17 (not st ated) , l i5049 ( = 14976 ) 

(ing uinal J'C'f!i On ), l ii864 (scrot um ) . . 
Buccal mucosa : 788D (hard palate) , 1::>454 (2 ) (gums) ... . . . . .... ... . . 

T OTAJ .. . ..... . . .. . . ...... . . . .. . . 

!) 
;) 

2 

;J 

3 
:2 
l 
l 

10 

17 
1 
2 

20 

2 

4 
2 

8 

Skin: lU971 ( 3 ) (leg- meta ta rsus), 111)84 (neck), 162 :1 6 (3 ) (leg-ta rsus ) 3 

C l< AC\J) TOTAL ... 94 

(l ) Denotes melan in -pigmented acau thoma. 
(2 ) Denotes acant homa with secondary o'tco p1a sia. 
( 3 ) Denotes cxcessi,·cly kcra t inised acanthoma of the" malignan t cornu cu tancu m" type. 
( 4 ) Denotes lymph-glancl metastases. 
( 5 ) Denotes lymph- a ncl blood- borne meta stases . 
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CATALOGUE. 

B asocellular Epithelioma. 

Canine-6165. 7417, 10496, 11221, 14791, 14838, 15074, 15096.. . .. . . . . . . . . . . 8 

l!Jquine- 5918 . . . . .. . . ..... .. . . . .. . . . .. .. . ... .. ..... . ... . . ... .... . . . .. .. . 

Feline- 14021. .. . . ... . . . ... . . . .. . ... . . . . . .. .... . . . .. .. . . . . .. ... . . . . . ... . 

'J.'OTAL.... . . ... . . . . . . . . . . . . . . . 10 

Adenoid Epithelionw. 

Caprine- Perin cum (sebaceous t ype) 8481, 8507 . .. . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Ovine-Ear (E. adenoides eysticum) 9041. . .. . .. .... . ..... . .. .. .. . .... . . . . . 

Canine- 10223, 14838 (= 14791), 15902(1 ), 159il2.. . .. . . ... . . . . . . . . . . . . . . . . . . 4 

TOTAL.. . . .... . ... . .... . ... . .. .. 7 

Glanrliilar ancl T wns·itional(2
) Epithelial Turnoitrs. 

Adenoma. 

Equine-(Thyr.oid ): 9616(3 ), 9276( 4 ), 130i7(4 ), 13413( 5 ), 1344.9( 6), 16203( 4 ). . . . 6 

Bovine- 2162(') (pan creas), 5634(8) (kidney), 5640 (liver)... .. . . . . . . . . ........ 3 

Porcine-(Liver): 6454(9 ), 6460( 9) . . ... . • • • • • • . • . . • • • • • • • . . . • • . • • . • • • • • • • . • 2 

Canine-5826 (testicle- '· ben ign seminoma " ), 16245 (male breast , A. fibrosum, 
"fibroad cnoma ") . . . ........ . .. . .. . . . . .. .. . . . . . .... ... ... . . . . .. .... 2 

NoTE.- For "sebaceous adcnoma" sec aden oid cpithelioma. For 
aden oma of adrena.! cortex sec hyperncphroma. For other 
adenomatoicl lesion s see " hypcrplasias approaching neoplasti c 
grade" . 

TOTAL....... . ................ . . 13 

'l'ransitional Cell Carcinoma. 

Bovine-6224 (metastases in pharyngeal glands only), 17082 (do.), 13437, 16245. . 4 

Carcinoma (gland cell). 

Equine-8099 (mule, mammary gland), 15193( 10 ) (stomach), 2789 (mule), 451 5, 
11592 (mule, secondary : primary lesion s not submitted). . ........... . 5 

( 1 ) Perianal se baceous glands. 
( 2) That is, t ransit ional between squamous and glandular epithelium. 
( 3 ) Spindl e-ccllecl type. 
( 4 ) " F oetal " (parenchymatous) and colloid typo, with cyst-formation . 
(5) Colloid and "foetal " or paren chymatous type. 
( 6 ) Solid "foetal " or parenchymatous t ype (almost exclusively). 
(') Multiple lesions, possibly classifiab le as adcnomatoid hyperplasia. 
( 8 ) Possibly to be regarded as a one -sided development of embryonal nephroma 

without invasive growth. 
( 9 ) )foltiple hepatoccllular proliferations, some of the nature of focal byperplasias, 

others having progressed to small aden omas. 
('O) With m etastasis. 
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AJ'PEKDIX C. 

Bovine. 
Liver (hepatocellular): 2121, 2669, 3224, 5608, 6072, 9729......... .. ... . .... 6 

Ovi11e. 

Liver (cholangiocellular): 5771, 6278( 1), 10764(2), 10765. . ............... . .. 4 
Testicle : 6053. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Secondary (primary not submitted): 2723 (lymph-node), 4897 (3 ) (lung 
and lymph-node) 9390 (liver), 13029 (liver) 13548 (liver 11nd lung), 14555 

(liver), ] i5915 (liver, lung and lymphnodc)....................... . .. . . 7 

TOTAL.. .. .... .. . ............. ... ... 18 

Liver (hepatocollular) : 13043, 13360, 16063... . .... . . . . . . . . . . . . . . . . . . . . . . 3 
Other organs: 2611( 1 ) (kidney), 4114 (small intestine), 6204( 1 ), 6704( 1 ) 

(pancreas), 11429 (kidncy)( 4 ), 15534 (lung)............................. 6 
Secondary (primary not su bmitted) : 9470 (liver and lung), ] 1582 (liver). . .. 2 

TOTAL............... .. ... .... 11 

Ccmine-3635 (5) (prostate), 6631 (lung), 10667 (anus-anal gland s), 14:H\l (testicle), 
14754 (6 ) (lung), 15152 (6 ) (livcr-chohngiocellular), 16130 (')............. 7 

.Mamnza.lian (species not known): 3471 (1 ), 9810 (liver-hepatocellular). ... . ..... 2 

Avian (i.e. fowls except where stated)-

Intestine : 149;)2 (8)..... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • . • • • • • • . . 1 
Liver (hcpatocellular) : 15815.... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Pharyn x : 1403.5 (9 )... • . . • • • • • • • . • • • • • • • . • . • • • • • • • • • • • • . • • • • • • • . . • • • • • 1 

ReproductiYe trnct (female) : 

(a) Ovary: 8289 (10 ), 839:) (9) ( 10 ), 8404 (1°), 10338 (10 ) ("), 10619, 10620, 
10709 ('0 ), 11060, 12371 (10 ), 12660 (10), 13386 (10), 1352() (10 ), 13998 (10 ), 

15018 (9) ( 10), 15359 (10), 15599 (10 ), 15814 (9) ( 10).................. 17 

(b) Oviduct: 7746, 7747, 9313 (9 ) (1°), 15844 (10)...................... 4 

Secondary (site of primary not recorded- implantation metastases on serosae) : 
8321, 8927, 8928, 8962, ()112, 9394 (1 2 ), ()873, 9874, 9892, 10143 (11 ), 10169, 
10355, 10738, 11327, 12026, 12092, 12108, 14236, 14245 (9 ), l.)6fi0....... 20 

Secondary (blood-borne) : 4386 (turkey, liver) ..................... .. ... . 

TOTAL. .... .... . ................. . .. 45 

TOTAL GLAXD CELL CARCINOMA... . ........... . .................... 88 

TOTAL CARCINOMAS 11'\CLUDING ACA:\THOMA, BASAL CELL CARCIXOMA, 

TRAKSITIOXAL CELL CARCINO}fA, GLA::\'D CELL CARCINO}iA AND 

MELAXOTIC EPTTHELIOMA ............................... . .... . 

( 1 ) With metastases. 

196 

( 2) Sarne subject had an aoanthoma, secondary in lymph-nodes and probably primary 
m rumen. 

( 3 ) Included as secondary because of insufficient evidence of primary nature. 
( 4 ) Possibly a one-sided development of embryonal nephroma. 
(') With pulmonary metastases . 
( 6 ) With lymph- and blood-borne metastases. 
(7) Lymph-node metastases only submitted. 
(8) With metastases to liver. 
( 9 ) Carcinoma leiomyomatosum. 

( 10 ) With serosal implantations. 
( 11 ) Same subject had a leiomyoma of the oviduct. 
( 12) Parietal peritoneum also affected. 
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CATALOGuF. 

H ypernephroma. 
(1) Cortical Hypernephroma-

(a) Benign type (" Adenorna " ) :-
Equine- 0570, 12575. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Bovine- 5925, 14336. . . . . . . . . . . . . . . . . . . . . . . 2 
Ovine-lOOi\4, 13867... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

TOTAL ......................... . 6 

(b) l'J!Ialiynant type (" Carcinoma") :-

Equine-12614 .......................... . .... . 
Bovine- 15514 [embryonal (false) mixed co rti cal tumour] .... 

TOTAL. . .... . . . ...... .. .. . . ..... 2 

TOTAL (CORTICAL)............... 8 

(2) I'ha.eochrornocytorna-

Equine-13440 .. . ... .. .. ... . . . ... .. ............... . .... . ....... .. . 
Bovine-8062 . . . ....... . .... .. . .... . ... . ............ . ... .... .. .. .. . 

TOTAL. ............... . .. ..... . . 2 

M esothelioma. 

Equine-9663 ( = 9383 ) (pericardia]), 10423 (pleural)?.. .. ..... . .. ..... . . . . . . . 2 
Bovine-6458, 12147 (both peritoneal) . ....... ..... .... .. . ....... ... ... . ... 2 

TOTAL......... . .......... 4 

Thymoma. 

Bovine-5966, 6467, 12785, 14726.... . ..... .. . . ........... . ... . ... ... . . ... -± 
Ovine-2536, 13561....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Caprine- 12797....... . . . . . . . . . . . . . . . . . . . . . . . . . ... .. ........ . .. ... . 

T01'AL......... . . . . . .... . . . .. ... 7 

Benign Connective Tissiie Tumours. 

l!'ibroina. 

E'quine-15131 (nostril-F. mollo et hacmang iomatosum) ................... . 
Canine-15004 (skin- um bilious) ........ . ... ..................... .... . ... . 
Avian-6893 (external ea r) . ...... . ............... . .. . ...... .. ........... . 

TOTAL........... .... ........... 3 

Myxorna. 

Equine-1359() (mule-subcutis), 13600 (mule-subcutis).... . ... . . . . ... . . ... 2 
Ovine-14070 (nock-M. fibromatosum).... . . ........................... . .. l 
Avian-12659 (breast), 15063( 1 ) (wing).... . ............................... 2 

TOTAL... . . .. .. . . . . .. . . .. ....... 5 

{ 1 ) Same subj ect had an osteochondroma of th e dura mater. 
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Al'PENDIX C. 

Lipoma. 
Egvine- 2803 (site not stated), 2887 (periton eum), 4075 (mesentery) .. . ...... 3 
Bovine-3569 (omentnm), :~627 (omentum), 6447 (thigh), 12748 (mesentery). . . 4 
Ovine-12688 (rncnigcs-congcnital)........................................ l 
Ca.nine- 10345( 1 ) , (flank- multiple), 11328 (site not stated).......... . . . . . . 2 
Species not known- '3437 (mescntcry ), 3618 (mescntery ).................. 2 

TOTA L ..... . ........ . . .. .... . . . 

Ufwmlromu . 
Eq11 i11e- 91:!.6 (extom a l car ). 
Bovine- l()7G 2 (r ibs), 14986 (sternum ) ..... 

TO'l'.'IL .... 

Osteoma. 

12 

2 

3 

Eq uine- 6l :l6 (fascia lata ). lJ. :3 17 (ostcoid osteo nrn , g11m , mandible ). .. . .. . ... 2 
Bovine- -!90!) (ce rvica l vcrLebr.:te ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Ovine-873:) (mandible) . .. 1 

T OTAL . 

Oslroch ondrmna . 
A t·ian- ]5()(i ;; (cl11ra makr) ... ... 

" False Jl euro 11i a,." 

(Kcurofi brorna, ncuron1yxoma. ncuro.'iarcon1a )~Connect iYe~ tissu c tun1ours a1i-;in g 
from tho endo- (and peri-) ncurium and closel y r0laterl to libroblastic 
tumours. 

Bovine-
Brachia! plexus : 10766 (3 ), 10828 (2 ) , t:l50.J. (heart a lso 1dkclcrl) .. 
Intcroostal nerves (1 ): 13:n7 .. . 
Sciatic n erve( '): 12109 (2 ) ... .. 

Tongue : 6468 (2 ) , 16258 . .. . .............. . 
Site no t st.:tterl: 10923 (2), 11760. 

T nTAr. ( bo vin e) . 
A i·ia.n-

Cutaneou :-; n erves : 8602 (mulli pk c: ula nco11 s nr•urofibromatosis or 
neuromyxomntosis) .. . ..................... ..... ......... . . 

TOTAL .. . . ... . . ........ . . . 

il1aligncint Co 1111 ec/i?;e T issue T wnours. 
F -ibroplastic sarcom a. 

E qvine- -!874 (mule, eru n tl region) ..... . ........ .. ... .. .................. . 
Bovine- 746!) (homt- seconcl ary ?), 10817 (shoulder) , 12488 ( = 12585) (mouth) , 

4 

3 
1 
1 
2 
2 

10 

U678 (plrnrynx )...... . ......... . .. . . . . . . . . . . . . . . . . 4 
Ovine-7178 (hind lirnb)................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Ganine- 7414 (suhcuti s), 8,;50 (oesophag us ) (5 ) ............ . • • . . . . . . • 2 
A vinn- 78ii4 (site not stated), 10918 (site no t stated ), 1094ii (5 ) (breast muscle), 

10047 (suhn1 t is, cro p reg ion ), 11295 (lu nir . probably second a ry ), 12202 
(i;econdnry implnntat iort intestin e), 144-.J.2 (scaplllar region)........... . 7 

'r o:e.AL . . . 

- --- --- - - - - --- - -·--- --- -·-- -------------
( 1 ) i::>amc w bjc('t, lrnd '1 rnic;ed tu rnour of U1 e urea st. 
( 2 ) Intrau uclcar inclusion s and a certa in dcir ree of eel I ula r a na pl as ia present , poss ibly 

just ifying a diagn osis of n curosarcorna, hut defini te in vasive g rowtl1 and met•1st ases h ave 
never been seen. 

( 3 ) Th o sa me subject had a chola ngiocellular carcinoma of the liver. 
( 1 ) Th e n en-es affect ed arc in these cases inferred from a desc ription of the site and 

a kn owledge of the predilection scats of the disease. 
( 5 ) W'ith blood-borne metastases. 
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CATALOGUE. 

Histiocytic (mixed -celled) Sa1'coma. 

Avian--
Ovary (with implantations): 8487, 10403 (1), 12007, 15100(2), 10918 
(site not known-probably ovary) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Other organs: 8206 (oesophagus), 14117 (3 ) (wattle), 14508 (breast, 

pectoral musculature), 15433 (4 ) (abdominal wall).............. . ... . 4 
Secondary lesions only s ubmitted: 5128 (intestinal serosa), 11547 

(intestinal implantations), 11987 (turkey-hepatic metastases), 13051 
(hepatic metastases), 15161 (hepatic metastasis), 15427 (intestinal scrosal 
and mesenteric implantations) .. .... . .. . . . ... . ......... ... . . ..... . 6 

TOTAL-Avian........ . . . . . . . . . . . 15 

Bovine-6008 (uterus)... . .................. .... ...... . ............ .. ..... 1 
Ovine-8619 (hepatic and nephrie metastases only)..... .. ..... . ............ 1 

ToTAL- ..Lllam1nulian ..... . .... ... 2 

TOTAL... .. . . . . . . . .. .. .. . ....... 17 

ill yxoplastic Sarcoma. 

Bovine- 11648 (paranasal sinuses) .. . .. ........................ . ..... . .... . 
Avian- 12193 (ovary, with implantations) .................. .. ............ . 

TOTAL.......... . ............... 2 

Osteoplastic and Ohondroplastic Sarcoma. 

Oanine-12754 (humerus- osteoplastic) .......... .. . .. ...... . .............. . 
Feline-14067 (hock-osteoplastic) ..... .. ............... . .. .. ... .... .. . ... . 
Avian-9381 (bones, with metasta£es to muscles and subcutis-" osteo-chondro-

fibrosarcoma ") ... . ..... .. ....................................... . . 

TOTAL....... . .. . ........ . ...... 3 

Angioma. 
(1) Hciemangioma. 

Oanine- 15102 (skin, t ibia l rPgion : H. cavernosum ), 12062 (hip region 
H . cavernosum )........ . ........................ . .. ............... 2 

(2) Lymphangioina. 
Equine-15537 (mule-flank: L. cavernosum), 8045 (pleura: L. simplex)... . 2 
Bovine- 3589 (pleura: L. simplex et cysticum multiplex), 12040 (site not 

recorded: L. cavernosum) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

TOTAL-Angioniata.... . .. . ....... 6 

Endothelioma. 
( 1) Haemangiogenous. 

Equine-14714 (subcutis, thigh: E . solidum) ................ .. ......... .. . 
Bovine-5144 (heart), 11070 (pulmonary semilnnar valve)................... 2 
Ovine-5847 (liver and spleen : reticulo-endothelioma)...................... 1 
Porcine-14967 (skin-multiple: E. haernangioplasticum). ............. ... .. 1 

TOTAL. . ...... . . ................ 5 

( 1 ) Wit h blood -borne metastases to kidney and musculature. 
( 2 ) Collision tumour with myelocytorna. 
( 3 ) With blood-borne metastases to spleen. 
( 4 ) ·with blood-borne metastases to liver , heart, kidney and lung, latter growing 

as myxosarcoma. 
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APPENDIX C . 

(2) L ymphangiogenous . 

Eq11ine-1402+ (mulc- 0\·a ri cs with extensive peritoneal fecondaries)........... 2 
Bovine-8124 (peritoneum). ......... . . . . ........... . . •..... 
Canine-9061 (subcu lis) .. . . . . . . . . . . . . . . . . . .. . . ... . . . ... . ...... . 

TO'.l.'AL ...... . .... . ........... .. . 3 

T OTAL-Enrlolheliorn,a ...... . ... .. 8 

L eioinyo111(( . 

Capri11e- l-H+2 (urinary blaclcl er- rnultipl c) .... 

A1:i1111-
0viduc-L or ov iducal ligament : 4876, 76:38 ( 1), 88++ . 886!J, 971'! , 0986 ('), 

9088 ( 1), ]()093, 10 1+3 (' ). 10168 ('), 111:!!)8. lll:>38 ('), 106:37, 14706 14 
Ova.ry , 11lso ovMian bursa and prndodc· um (L . Ii bros um-" Ii bro id "): 

16058 (m ul tiple) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

TOTAL ....•. 16 

Leiomyo111a mali.!Jnum (leio11u;osarco11w) . 

Canine- 163 LO (vag ina) . ... 

L y111 phocytoma. 

(1) Jlllwima/ian (Lymphosaracoma, lymphoid aleucaemia, "round celtl?,(l sarcomu "). 

Bovine-3180 (st ern a l region), 51:! -~ (site not kno"·n ). . .... .. .... . . . . . . . . . . . . 2 
Ovine-5570 (lymph-node-site unrecord ed ), 600 1 (caudal cervicrd lymph-nodes), 

6816 (s ite unreco n lecl-s11bcutan co L1s) , !)196 (cranial cervical- thyroid 
reg ion)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Canine- (Iymphatie aleul'aernia): 9592, !)96+, 120 1 !J, 14733.. ... . . . . . . 4 

T OTA L... JU 

(2) Avian ( J: yinphocylomr1, lyinphoblasloma, "round cellcrl sarcoma," ly11iplwid 
leucosis ). 

Th e fo llo"·ing lesions al'C e it her situated in the cuti s (!tncl s ul.J('utis) o r 
in the in te rna l orga ns (espe(' ially li ,·cr, kidn ey, h('art , etc.), or in both. 'l'h e.v 
vary from discrete tumours apparcn t l.v \\'itlt blood -bome metastases ("ro und 
cell ed sarconrnta ") to a genera l affection of the h aemopoielic syst<'lll w ith 
fo rm ation of multiple focal infiltrat ions rath er than act ual "t umours." :-

Avia11-
Fowl : :!818, 3633 , 3!JOJ. :3!J0:3, 3078, 4727, 4!)2:3, 4002, ;)!2!), ::>!HO, GO!J:l, 

620+, 636!J , 7196 , 7197, 72:!G , 73.i+. 7:JG:! . 7:;:3 :;. 8063, 80GJ, 807+, 80!)0. 
8122, 83:>4-, 8+62, 8522, 87:31, 93lU, 9367, !l4+!l , !J.J-6+ , !J:i152, nr;r,4, ll7U2, 
97!)2, 9838, 083!J , !J840, O!J8~ 10017, 10173, 1030 1, 10302, 103158, 10360, 
10,::;:20, 104:16 , 10523, 1056\J 1063:'), 107:!:!, 10818, lOSGJ, 10!Jl4, 10910, 
109+2, 10043, 11052, 11194, 11283, 11+:28, 11722, 11802, 11873, 11882, 
ll!Jl!J, 12114, 12021, 12186, 1237!), 12801' 12922, 13145, 131D;), 13214, 
137!J:l, 137!H, 14062, 1454-0, 151 1 7. 1523.3, 15+96, 15522, 1552:3, 15646, 
15!)62, 16159, 16259, 16320, 16321 ... . . . . . . . . . . . . . . . . . !Jl 

Turkey : 11461. . . . . . . . . . . . . . . . . . . .... . ... . . .. . . ... . . . .. . . . . . 

TOTAL.. . ... .. ... . . . ........ . . . . 02 

( 1 ) L. hacmangiornatosum. 
( 2 ) Same s ubject had transcoelomic implantat ions of a carcinoma of unrecorded s ite . 
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CATALOG FF.. 

M yelocytoma ( rnyeloid leucosis). 
Avian-10918 and 15100 (collision tumours with ovarian histiocytic sarcoma) 2 

A vian leucosis of mixed (lymphoid and rnyeloid) type. 
Avian-9793 (lymphocytoma of oviduct and myelocytomatosis of liver) ..... . 

Eryt hroleucosis. 
A vian-8244, 8245, 9122, 11208, 15330...................... . .. . . ... . . .. . . fi 

Gliorna. 
Avian- 9805, 14258 .. .. .. .. ... .... . .. .... ....................... . ....... . 2 

The contagious (Venereal) 1'umour of Dogs (Neuroblastoma n. 
Affecting the mal e genitalia: 3301, 5918, 6098, 91 81, 13918, 14931 (1), 14968 (1 ) 7 
Affecting the frma.l c genitalia: 2790, 12316. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Affecting other parts of the body: 6803 (2) (subcutis, involving musculature), 

9082 (site unrecorded), 14826 (= 15993) (elbow and ea.r), 15601 (3) (lip 
and nostril), 15722 (1 ) (hip region).................................. ,, 

TOTAL. .... ..... .... .. ........ .. .l4 

The Heart Base Tumour of Dogs (Neuroblastoma ?). 
7808 (4 ), 11331 (cardiac situation inferred), 15848 (5 ). . • • • • • • • • • • • • • . • • • . . • • • 3 

Melan in-pigmented Tumours of Epithelial Type (excluding melanotic 
acanthoma)- melanotic epithelioma, " melanocarcinoma." 

Eq?.line- 10187 (corneal conjunctiva) ............... ...... .... ....... ... . . . 1 

F eline- See basal-cell epitheliomas. 
Caprine (all a.re tumours of the skin). 

Perineum: 6189, 7256, 7481, 9168 (6 ), 9255, 9256 (6 ) (=9971), !J257, 
13112 (6 )..... . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . • • . . 8 

Ear: 6999 (= 7385), 9254, 9278 (7 ), 9425 (6 ) (= 9586), 9585, 9787, 10235 7 
Skin at base of horn : 6985 (7), 12004. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Skin at border of nostril: 16057.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Multiple primary tumours: 9258 (6 ) ( = 9963 (6 ) (perineum and ear), 

12455 (perineum and foot ). .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

TOTAL Caprine. . . . . . . . . . . . . . . . . 20 

TOTAL. ... . . . . . . . . . . . . . . . . . . . . . . 21 

Melanin pigmented Tumours of Non-epithelial Type. (Melanot1:c sarcoma, 
melanoma, melanoblastoma). 

E quine (8 )-2376, 2823, 2863, 2992, 3148, 3338, 3421, 3440, 3990, 4064, 4068, 
4854, 6095, 6959, 7748, 7951, 8530, 11319, 13501 . . . . . . . . . . . . 19 

P orcine-10365 (skin, leg) , 12896 (skin)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Ca.nine- 9802 (= 8658 = 10278, skin-forearm, groin), 10132 (skin-leg), 12846 

(skin-interd.igita.l space), 15432, (eyelid), 15715 (interdigital space).. 5 

TOTAL... .... ..... ..... ....... . . 26 

- ------ ---- - ---·----- ------- - ------
( 1 ) With lymph.node metastases. 
( 2 ) With lymph.borne a.nd blood-borne metastases. 
( 3 ) Tumour infected with actinomycosis. 
( 4 ) Samo subject had an cmbryona.l epulis (sec mixed tumours). 
( 5 ) With pulmonary meta.sta.ses. 
( 6 ) With lymph gland metastases. 
( 7 ) With lymph and blood-borne metastases. 
( 8 ) l\:fany other such equine tumours were not kept as specimens although found 

at autopsy. Regarding the site there was too often an insufficiently complete examinatioll 
to speak with certainty in many cases. But all are presumed to have been primary in the 
skin, that of the perineum a.nd tail being well-known predilection sites. 
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APPENDIX C. 

Mixed Tumours. 
(I) Teratomata. 

Bovine-6048 (Ovary-dermoid) .............. .. ...... .... ..... .. . . ....... . 
A vian-9I95 (testicle-tridermic), ll866 ( ovary-didermic) ................. . 

TOTAL ......................... . 

(2) Teratoid or embryonal tumouTs-" False" mixed tumouTs. 
(a) Kidney-( embryonal nephroma-" adenosarcoma"). 

I 
2 

3 

Equine-3446, 5576.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Bovine-33IO (1), 5648, 6455, 5207, 7093. . ... . ....................... 5 
Ovine-3055, 324I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Avian-8405, I0682, I2I43, I2628, I4I89 (2), I5360, I6I43.... . ... . ... 7 

TOTAL............... . ........ .. I6 

(b) Mammary gland (embryonal). 
Canine-6660 ( =85I6 =8549) (" chondrocystadenocarcinoma "), I3676 

("adenosarcoma"), I4605 (=I5827) (" chondroadenosarcoma ") 
I5458 (" chondroadenosarcoma "), I5758 (" chondroadenosar-
coma")............ . .............. . .... ........ .......... 6 

(c) Other organs. 
Bovine-See adrenal (malignant hypernephroma). 
Ovine-5382 (lung-" leiomyo-lympho-adenoma." ).... .... ....... . .... 1 
Canine-7808 (1) (embryonal epulis: "carcinosarcoma") . . . . . . . . . . . . . 1 

TOTAL...... . . . ......... . ....... . 2 

(d) Site unknown. 

Canine-2059 (embryonal tumour: "carcinosarcoma'')................ 1 

(3) Collision Tumours. 
Caprine-6377 (perineum: collision of acanthoma and pigmented epithelioma) 
Avian-I5IOO (ovary e): collision of histiocytic sarcoma and myelocytoma), 

I09I8 ('1) site unknown (ditto)...... . ............................... 2 

TOTAL.... .. ... . . .... .... .. ... . .. 3 

(4) TTue Mixed Tumours. 
Ovine-8I87 (fibrolipoma) .. . .. . ...... . .................... . ... . . . .. ..... . 
Canine-I47I5 (myolipoma) ...... . ..... . .... ........... .. .. . . ........... . 

TOTAL ................. . ....... . 

(5) Papilloma and "SaTcoid "-mixed tumours of the skin (and mucosae). 

Equine-" Sarcoid" structure except where stated: 1695 (donkey), 209I 
(donkey), 2275, 260I, 3309 (donkey), 4040 (mule), 4692 ( = 4835 = 5066 
=6263), 6179, 6289 (mule), 6363 (sarcomatous tendency? intranu
clear inclusions present), 6506 ( =6740), 68I3, 6973 ( =7012-papilloma, 
with early acanthomatous tendency?), 7039 (donkey), 7727, 7838 (granu
lomatous type), 8093, 8ll7 (fibromatoid type of papilloma), 846I (sarcoid 
type of papilloma), 8986, 9340, 9655, I0056 (myxomatoid type), 10972, 
ll303 (keloid type), ll562, 12088, I2324, 12325 (fibromatoid type), I2584, 
12629, 12650 (granulomatous type), 1289I, 14ll5 (fibromatoid type), 
14841 (mule), I5103, 15I72 (mule), I5266, I5405, I5792 (fibromatoid 
type), I5899 (fibromatoid type), I6077, I6220 ....................... . 

NoTE.-All are situated on the skin or at natural orifices (sheath, 
___ e...::y_e_lid, etc.). 

( 1 ) With pulmonary metastases. 
( 

2
) Pulmonary metastases only submitted . 

1 

2 

43 

(
3

) With transcoelomic implantations of both moieties. 
(

4
) Transcoelomic implantations of only the myelocytomatous moiety were submitted. 

442 

1 

( 



CATALOGUE. 

Bovine-Typical papillomata except where stated. 

Affecting skin or natural orifices : 3104 (sarcoid tendency), ·i l 12, MJ:38, 
5564, 5728, 7840 (sarcoi<l t endency), 8922 (sarcoid tendency), 10952 
(sarcoid tendency), 11877 (sarcoid knden cy), 14047 (sarcoici tendency), 
14248, 14836 ( = 14893 ) (papillomatous and sarcoid types)............ 12 
Affecting the forestomachs (omasum) : 7400, 7456; (rumen) 8210.... :l 

Gaprine-7000 (skin, supraorbital region , papilloma).......... .. .......... .. 1 
Porcine-7943 (glottis, multiple papillomata) . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Ganine-(buccal papillomatosis): 14170, 14201, 14665 (ostcoid papillomata).. 3 

TOTAL.... . .. . . .. ........... . ... 63 

Sorne H yperplastic L esions anJroaching Neoplastic Grade or likely to be 
mistaken for neoplasms . (1) 

Equine-9276 (pituitary : cystic degeneration), 9990 (stomach: localise:i 
chronic inflammatory adenomatoid hyperplasia) , 13077 and 1:!180 (thyroid: 
nodular hyperplasia). 

Bovine-5316 and 5630 (liver: congenital bile-duct cysts), 6472 (liwr: loca.lisfld 
hyperplasia of connective tissue and smooth muscle associated witt1 a para
sitic nodule), 7919 (liver: diffuse adcnorn:itoid hyperplasia of the bile
ducts associated with cirrhosis) . 

Ovine--4432 and 10471 (duodenum: adenoma.toid hyperplasia of Brunner's 
glands). 

Gaprine-9647 ( = 9447) (thyroid: nodular hjperplasia). 

Ganine-9379 (mammary gland: chrnnic "!!la ndular " mastitis with cystic 
papillifo rm epithelial proliferation), 95l8 (lymph-node: hypcrplastic 
lymphaclcnitis), 12117 (skin : localised proc1ucti•e dermatitis charPctcriscd 
by hyrerkeratosis and sebaceous gland hypertrophy ; cf. 1022:1 \, 1504\J 
(liv er: multiple adenomatoid hyperplasia; skin: multiple lrnir-follicle se
baceous gland hyperplasia; peritoneum : multiple new formation of 
hacmal norles). 

F .?wl-9319 and other cases (bowel scrosa and mesentery : multiple cystic Jy mph
angiectas ia), lOG:-)8 and othor cases (p0ritoncum : chronic productive 
peritonitis associated with ruptured ova, etc.), 11869 ( oviducal ligament ? : 
organisation and osteoplasia in a venous varicosity). 

( 1 ) Non-neoplastic nodules of adrenal corti ca l tissue, many of which could not be described 
as hyperplastic, and of which there are a nu mber of examples in the collection, have 
not been included h ere. 



INDEX. 

NoTi;.-The index of subjccb and a u thorn is combi n<'d. Join t authors are 
listed under t h e name of t he sen ior a u thor onl y. The index does not cover the 
information contained in t he general sum mary, the bibliography, and t h e t h ree 
append ices, t h e co ntenfa of wh ich are already '11Ta nged for e :i se of reference. 

See a lso .ldeno-Acanthoma, 39-60. 
acanthouia. 

adeuoid es uyst ieurn , 18 
collision 11·it h rnelanotic epitheliorna. 

331, :148 
rompared with se b:iceous ep it h eli ornn. 

59-GO 
co11 f used 11·ith actinomyco<, is , 12 
e"ccssively keratini secl , 49-tJ/ 
!tl clog , 47--19 
rn fowl , 51. ,):3-57 
111 horse, 43-JJ 
lll goat, 57, 58-59 
111 ox, 39, 40 
11 1 sheep, 45-47, 49-31, 52, t)7 

grad ing of, 60 
ltistogencsis, 57-60, G•) 
histopatho logy, 42-GO 
rnela nin-pigmenLtio n of. -13 --1-1, '.l29 
llletastasis, 40, 41 
mitotic incle,.;. 32 , 43 
nnclcol:ir-nudear ratio, 43 
oucurrencc, 39 
of buccal mucosa , -1-7, -18 
of conj unctiva, 43. 45, JG 
of fronto-p;1 rietal region. -19-5] . 52 , .)/ 
of mammary skill, "l2 
o:f oma su rn, 40-11 
of rnrn en, 40 
of st.oma ch. llG 
osteoclas i a and osteop la si a. in, 4.~ 

sites of, 39-40, 42 
s111ear diagnosis, 3:3 
tra nsition to selrnccous cpithel ioma. 

59-GO 

Acanthosis, 44, 54, 55 . 75, 83 
in sarcoids, 381, 382, 383, :l85 
of hair-folli cles, 47-48 

Accessory adrenal uod11les , lG. 335-336 

Actinomycosis confuse <l with acanthoma , 
42 

in contag ious vcn en'a l tumo nr, :m8-399. 
390 

Adami, :l3-1 

Adamantinoma, 243 

Adenoacanthoma, 128 

Adenocarc inoma, 88-89, 345. Sec also 
Oa.1cirioma. 

confused 11·it l1 cmlll'yonal nephroma, 
350, 351, :Jii3 

Adenoid epithelioma, G7 , 68-84-
i n dog, snmrn:1ri sed. 82 
in goat, 82-8-1 

Adenoma, 85-88. See also Adenoid 
epithelio11w , Selwceous epitheliorna. 

("]10langiocellular, Hl•:J 
confused with <'mbrYonal nephrnrna, 

350 ff. -
distinction from carcinom a, Hi 

in fo"·Js, 18 
distinut ion from hvpcrplasias, 81, 335 
fi. brosum, 87-88 
l1e pntocc ll u Jar. 103-111. ·17:l-l 7ii 

mitotic index of, 32 
of adrena.l , 33:5-338 
of breast . nm le, 87-88 
of kirl ney , 85, 86 . 87 
of panneas, 86, 87 
of testicle, 87 
of t l1 yroicl, Hl. i't3 . 8(i, HJ•:J-HJ8 
sebaceous. 77. 78-82. 

Adenomato id iiYpe rp hsias , 85, 8G. See 
al so N orl11lu r l11;uuplnsia and 1111der 
llyp erplasiu. 

Adenosarcoma, 351. 352, 354, 35;). See 
a lso Jtmbryonal nephroma, Jli xed 
t1u11 ours . 

Adrenal medulla, accessory co rtical 
noclnles in, ;33,).:336 

tumours of. sec l'li aeochru11wc1;toma 
cortical tissue, acccs,ory nodules of, lG, 

:33.5-336 
nature of, 33-1 
tumonrs of, 334-3:!8 

Afanassiew, 200 
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Albrecht, 291 

Aleucaemia, ly mphoid , 344 . See a lsn 
L eucosis. 

Allen, 29 , 312 

Amitotic div is ion i11 tumou rs, 30, 193 , 
209, 253 . 303 

Anaplasia, decrease of, i n secon dari As . 
180 

Angioma, 280-291 
di ffere n ti :1 l cl iagnos is from endothe

liom a, 289, 291, 296 , 303, 319, 320 

Angioendothelioma, 285 , 295. See a lso 
Nndoth el ioma, angiogenous. 

A ngiogenous omlotbcl ioma, 281-321 
tumours. 285-.321 

Angioplasia, 292-298 

Aschoff, 220 

Avian, soc Fowl, T iirhey. 

Bader tscher, 200 

Bailey , 32G 

Baitsell, 28 

Ball, 72 

Barth, 399 

Bartlett, l97 

Basal <.:c l I , ·1:2-'J3, GI , G:2-G4, 65 
potcnt.i ali ties of, 178 

Basal-cell opithelioma, 61-(1 7 
confused with aclenoma. ] 9 
confused with co n Lagious 1·ener cal 

tumour , 19 
definition , m. 
growth -rate, 65 
h istogcnesis, 65-GG, 73, 78, 83-84, ] 08 
in cat, 58 
in clog , 61-67 
in goat, see Cioot , melonohc tuniours . 
in shee p. G2 
inciclo nr:e, CH-G? 
m elan in-p ignwntation of , 58, Gl -G i 
meta stases, q uest ion of, 61 
mitotic index. 32 
parakornt in pe arls in , 59, G3-64 
pat bolog.v, 62 ff . 
pr ick lc-t.:(• ll s in, Gl 
nucleo lar-nHclo:11· 1·:1tio , 64 
smear d iagnosis , 31 

Bashford and :\Iu rrny , 11. 388 

Beatti , 38 

Beebe a nd Ewing , 388 

Begg, 17 

Bell , 200 

Bernadini , 287 

Bielchowsky, 410 

Bile-duct cysts, 17 

IKDEX . 

tumou rs, see Cholang·iocellulm· tll-
nwnrs. 

Bone-marrow, a via n , myelocytes of , 3<J3 

Bonnet, 375 

Borst , 33, 89, 94, 196, 224, :>::JO, 282, 285 

Bossert , 2-13 

Bovine, see U.c. 

Boyce, 54 

Bradley, 161 

Brain , gl ioma of, 823-3:28 

Breast, male , atlenom:1 of , 87-88 
t u mours. see un der J l ammary gland. 

Broders , 60 

Bronchiogenous car cinoma of lun g, l.26-
128 

Bronchiole , 
cellu lar 

l ll V a.S lOll 

ca rcino ma, 
of by hepato-
1S4, Fi5 

Brown, 38, 49, 51 

v. Brum, 220 

Buccal rn 11 <·osa, ncantltoma of, 10, 47-48 
papillomatosis, 875 

Cancroid, sec :lcuntlioma. 

Canine, see 7Joa. 

Caprine, see Uoat. 

Carcinoma, 88-134 
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hasa 1-c-c l I. see B asal-c ell epithclioma. 
cholangiocellular, 17i5-1D5 

comp are<l with h epatocellu lar <·nrc1-
no ma, 193-Hli) 

in clog, 187-193 
in OX. 175-187 
m itotic in dex of. :)2 

coll o id or mucoid, 122-123 
confused with :1 h·cola r sarconrn , 273 , 

280, 281 
criteri a of, 18-HJ 
e,vst ic p n p ill ifo r rn , 189-192 
definitio n . '.l7 
d ifferentiat ion from aclenoma, 1() 

d ifferentiation from sarcoma , with 
nn.hcl-eyc, 279-280 



INDEX. 

Carcinoma (continued) . 
hepato(;ellnlar. 137-103, 175 

compared with ch olangiocellul ar car-
cinoma, 193-195 

confused "- it h a denoma , 173-174 
fa tt.r changes in , 156, 157, 158 
giant-cell s in , 15.'i , 157-158, 159 
mitotic i ndes , 32 
nudeolar hyali11 isation in, 23 
pigmented , 151. 
smear diagnosis, 33 
s ummari sed, 149-151 
in fmd, 160-1G3 
in OS, 107-151 

compared "·ith sheep , 159 
summarised, 149-151 

in sheep, 27 , 153-159 
in other species , 159 

in mammals . 114-134. Seo also un der 
nuious speci es 

sites of, 114-116 
in poultry, 90-115 

distinction from sarcoma, 280 
in sheep, 89, 122-123 , 124 
leiomyomatrnrnm, 92, 93-115 
medullare, 121, 131 
m elanin-pigmented. 145, 151. Sec also 

.lfelunotic epitlieliorna . 
metastases , see ell etastuses . 
of ndr enal , 33-1 
of ethmoidal mu cosa, 131-134 
of genital t ract, female a 1·ian, 93-113 
of heart, question of, 409-41 l 
of intestin e of fmd , 90-93 

of sheep, 122-123. 124 
of kidney, see Em bryonai nephroma 
of faer, 135-130, 137-163, 175-195. 

Sec a lso under cliolangioc ell11lar 
nncl hepafoceUtlior, u/Jove. 

mitotic index of ty pes compared, ;12 
of 1 ung of dog, 126-129 

of sheep , 128 
of mammary gland , 130 , 353. See 

a lso under i\Iammary gland. 
of ovary (aYian) , 93-96, 101, 105 

secondary , 106, 263 
of m· iduct (aYian ), 93 ff. 
of pancreas, 123-126 
of pharyn x, 114, llii 
of skin , see under J.;pifhelioma. 
of stomach , 116-121 
of t hymus, see Thymom a 
organ d istribution , 114-1]!) 
sim pl ex, 186 
squamou s-coll, sec .4.crr11tlioma. 
terminology, 88-89 
vir ide, 151 

Carcinosarcoma, 134, 249. See also under 
}fix eel tumo11rs , Embryonal neph
roma. 

Carrel and Ebeling, 249, 280 

Casper, 11, 323 

Cat , bm;al-cell epithelioma, 58 
chondroge ni c sarcoma , 28<1 
melanotic epit lteliorna, 330 
sarcoma of oesophag us , 330 

Cavernous lymphangioma, 287 ff. 

Caylor and Schlotthauer, 329, 330, 331 

Cerebellum, g lioma of, 326 

Cerebrum, g lioma of, 324-326 

Chevassu , 131 

Cholesteatoma, 375 

Cholangiocellular tumours . benign, 195 
malignan t, see unc1er Carcinoma 

Chondrogenic sarcom a, 284 

Chondroma, 2<H 

Chondrosarcomatous structure of meta
stases of rnixed-cellecl sarcoma, 267-
271. 281 

Cil ia in coelornic linin g cells, 220, 232 , 233 

Classi fi ca tion, see 1'Prm inology. 
of t•ndothelia,\ tnrnours. 285-286, 291-

292 
of ep ithelial t um ours. :37-38 

of Ji ver, 135-130 
problems of, 12 

Coelomic lining cells, ciliation of, 220 
origin of, 220-221 , 291 
lumina among, 220-221 
mobilisation of, 220 
tumours of, see JJ eso·th elioma. 

Collagen deposited iu pear ls, 362 , 364 
site of formation of, 28-29, 25:3, 255, 

272, 273, 274, 275, 281 

Collateral byperplasia , 45, 54, 57-60 , 107-
108 

of gastric mucosa, 118 
of germinal epithelium , 274 
of pancreas . 104-106, 107-108 
of peritone um , l 83, 184 , 186-187 
of pleura, 240 
of sebaceous glands . 58, 59-60, 101 
of Yascnl ar endothelium, 264 

Co llision tumours , 265-271. 331 , 341, 343, 
348, 349 
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Conjunctiva , acan t l1onm of, 43-45 
m elanot ic cpi t h eliorn:t of, :~30-331 

Contagious t um ours of buccal mu cosa, 
375 

of et iu noicla l mucosa, 132 
of sk in , 375 ff 

venereal t umou r of dogs, 187-399 , 409-
413 

act i no rn ~·cot i c infect ion oL ;198 
a n ap lasia in , 413 
bi te-woirnd, g r owth in , 39G 
cytology, 393 , 395 , 399 
d i ffe re nt ia t ion from basal-ce ll epi -

t helioma, 393 
extr agen i ta l occ ur rence, 390, 393, 

397, 398 
general cons ider at ions, 387 
li eart-base t u m our , cl eril-ation from , 

411-412 
m itot ic index , 32, 409 
occ u l'l'Cl1CC, 390 
p at lt lolg ical a natom.,-, 390 
n euroblast oma , ide nti fi ed wi t h , .J.11 
snrn m nry, 399 

Continuity a s evidence of histogenesis, 13 
of histogenesis of rncsotheli oma , 228, 

27G 

of n eoplast ic 'vi th n on-neoplast ic ti s
sues, 54 , 55, GO, G5, 97, 104, lOG 
108, 240 

Conversion t heory of g rowth of ca ncer , 
57, GO, 97, 107, 108 

Corpora am ylacea , 228 , 22r:l 

Corner, 312 

Cornil, 357 

Cornu cuta mrnm , 38, 39 
m a lig nan t t yp e of, +9 , 54 . i57 

Cram er, 11 

Curson , 241. 

Cylindroma, 224, 2:10 

Cystadenoma, 350, 351 

Cystic Bru nner 's glan ds, 17 
condit ions , l 7 . See a lso Gust s. 
degen erat ion of pitui ta r.Y, 17 
lyrnph a n g iectasia , 17 

Cysts in adenoid cpi the lio rna , 74, 81 
rn ly mphang iorn a, 290 
111 t hy moma , 20-l, 205 
of sweat gla nds, 82-83 
of t ltyro icl , 195 
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Cytophagocytosis, 257 , 258 , 260 , 261, 262, 
278 , 280 

Danchakoff , 200, 34G 

Darrier and Ferrand, 331 

Dawes, 323 

Day, 348 

De Kock and Fourie , 40 , 14-l. 11!5, 1'17 

Denil, 105 

Dermoid of ovary, 373 

Diagnosis of tmnonrs , 12 
probl Pms of, 15-20 

in fo1d s, 17 

Division-time of cells , 30 

Dog, acanthoma, 47-4,9 
inci cle nee of, !:l() 

sites of, 40 
a denoid e pit h eli onia. 67-82 
ade noma of male breast , 87-88 
carcinom a cholangio('cllulare, 187-193 

hepatoccllul:i r c , IGO 
of lun g , 12G-129 
of mammary g la nd , 130, 35:3. Sec 

a lso under mi.""C ed himoiirs , be
J011-. 

of test icle. 130-l 31 
t:on t agious bucca l papillomatos is, 375, 

376 
contag ious (venere: ll ) t umour , ~187-413 

embr.von al epulis. 357-368 
endot he lio1na. 314-:ll7 
fibro1n a. 241 
haen1ang lo1na; 28G 
heart-ba se tumour, 23, 24, 2°5, 2G , 389, 

399-413 
le iomyolipom a , 873 
Je iorn yosarcoma , 33-l 
lymph oid aleue:wm ia , 3·14 
mela1101na, :130-331 
m ixt>d t um ours. 373, :143, Sec also 

JiJin/J r 1;on11l einilis, L eiomyoli-
po111u, ahon>. 

of mamnrnry g land, llG. 353-357, 
362 

nodul ar h yp erplasia of liver, 171-172 , 
] 74-17i5 

sarcoma, 248, 284 
thyrnoma, 201 

DoliJanski and Roulet, 28 

Donkey, sar coicls of , 378-380 

Dorrwachter, 323 

Dot-and-circle graticule, 33-35 
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Douville, 234 

Downham and Crompton, 33 

Dupas , 72 

Dural endotholioma, 286, 291 

Dustin , 200 

Ear , corHu cutanoum of, 38, 39 
retention cysts of s11·eat glands of, 82-

83 

Egg-yolk in peritoneum, 17 

Elephant iasis nenromatosa. '.!4.'i 

Ehrenreich, 90 
and M ichael is, 90 

Ellenberger and Baum , 70 

Ellermann, 340 

Elwyn and Strong, 37 

Embryonal epulis, 357-368 
nephroma, 349-353 

coll agen , intracytoplasmic deposi
tion of, in , 29. See also u nder 
Collagen. 

diagnosis of , 19 
histogenesis, 347 
r ela tion to adonoma of kidu ey, 85, 

86, 87 
tum ours, see 1rn der 1.\iixed tumours. 

Embryonic origin of thyroid adenoma, 
198 

r evo rs10n of tumour cells, theory of, 
163 

Encapsulation of liver tumours, 173 
of rnyxoma, 284 
of thymoma , 218 
of thyroid tumours, 195-196 

Endothelial cells, transformation in t o 
fibrobla sts , 30, 300, 302, 312, 314-
316. See also unde r R eticulum. 

Endothelium, collater al hyperplasi:t of, 
264 

tumou1·s of , see J~ndothel'iomo, A ngio
llla, J1 esothelioma. 

Endothelioma, 285-286, 291-321 
angiogonous , 291-321 
confused with heart-base tumours, 408 

with m esothelioma, 221 , 226, 228, 
229-2:31, 234 

with thymoma, 201 , 205. 218 
differential diagnosis from sarcoma, 

248 
dural, 286, 291 
ha enrnngiogenous , 293-314 

Endothelioma (continued). 
111 dog, 314-317 
111 fow ls, question of, 17 
rn horse, 293 
m mule, 293, 303-305 
Jll ox, 298-303, 317-319, 320-321 
111 sheep, 305-314 
intercellubr fibrils in, 28, 29-30, 312 
lymphangiogenous, 314-321 

of peritoneum, 317-319, 320 
relation to leucoses of fowls, 346 
solid, 28, 292, 302, 305, 306 
terminology , 285-286, 289, 291-293 
transfornrntion of cells of, into fibro-

blasts , 30, 300, 302, 312, 314-31G 
transmi ssible , 17 

Engert, 2Dl 

Eosinophiles, maturntio1t of avian, 343 
origin of in thymus, 209-210, 218 

Epicardium, deYelopmc 11t of heart-base 
tumours beneath , 410 

metastasis of sarcoma to. 266 ff. 

Epithelioma, 38, 39-84. 8ee also Acan
thoma. 

adenoid, 68-82 
t erminology, 71 

a<lenoides cysticum , 77, 78 
basal-cell, see Basal-cell epi thelioma. 
melanotic, see 111 elanin-pig mented tu-

mours. 

Epithelial tumour s, 37-198 
classification , 37-38 
glandular, 85-198. See a lso Adenoid 

epithelioma. 
of liver, 135-195 
of ski n , see Epdhelioma. 
of thyroid, 195-198 
squamous, 38-84 

Epithelium, definition , 37, 220, 334 

Epulis , embryonnl , 357-368. 

Equine, see Horse, Jliile, Donkey. 

Erythropoiesis in spleen, 310 

Erythroleucosis , 340, 343 , 346 

Ethmoidal mucosa, tumours of, 131-134 

Ewing, 20, 61, 88, 128, 131. 201, 219, 
229, 248, 291, 304, 311, 353 , 354, 
355, 3G7, 368, 411 

False mixed neoplasms, 346-347, 348 . 355, 
368 
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·Fatty cha nges l11 hepatocellular ca rci
noma, 156, 157, 158 

in h yp crn ephroma , 337 
" infarcts " in Ii Yer , 105 

Feather-follicle, ncanthosis of , 54, !35 

Feldman, 6 , 11 , 1.7 , 61, 62, 71 , 90, 114, 
122, 137, 201, 221, 228, 231, 234. 
286 , 287, 337, 349, 350, 351, 388: 
389, 393 

a nd Olson , 340 

Feline, see Cat . 

Fell, 274 

Fibroblast, r elat ion t.o macroph age , 280-
282 

Fibrils, see llet ·iculwm. . 
n eurog li a , 323, 325, 326, 327 , 328 
produced by anomalous cells of mam-

mary tumours, 3!35 

Fibre-epithelial tumours , 37fi 

F ibroid, 332-333 

Fibrolipoma, 372 

F ibroma, 241 
differ ent ia tion from sarco id , 16 

Fibroplastic sarcoma, 246, 247-250 
diffe rentiat ion from fibrom a , 241 

from g r a nul oma , Hi, 382 
front sarco id , 16 , 24R 

Fischer, 280 

Fixation of tumour specimens , 32 

Foam-cells, 234, 253, 2!37 , 261. 272, 275, 
280 

Folger, 287 

Foot, 312 

Fourie an d Zieh n , 344 

Fowl, acant honrn,, 39. 40 . fi l-!37 
ca rcinorna, 89-l U. l li'i 

hepat ocell ul a r c, 160-16:1 
bone-m a rrow, m~·el(jcytcs, of, 343 
embryona l n eph roma , 350-351 
enclot li c liom a, quest ion of, li 
g li oma, 323-328 
l" iomyorna, 332-334 
leucoses, 340-343 
Ii po m a, 241 
liver, structure of , 160-161 
lympha ng iect as ia of serosae , 285 
lympli ocytorna , 33, 274-275 , 340-342 
rn e l::i n o tic t um ours, 329 
mixed-cell ed · sar coma , 250-282 

15 

Fowl (co nt inued). 
1nyelocytes, of , 343 
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rn~·e locytoma , 18, 265-271, 340, :l:t:l. 
343, :3-14 

111.,·xoge ni c sarcoma , 283 
111~·xoma , 241 
neurofibromatosis , 244-246 
osteochonclroma, 243 
sar co ma , 249, 250-28'.l, 283 
tera toma, 373, 374 

Fox, 24 L, 323, 328 

Fraser, 292 

Frenkel, 159 

Fujinami, 1.1 

Furth, 17 , 340 
and Stubbs , :140 

Gaucher 's disea se, 311, 312 

Germinal epithelium, proliferation of , 274 

Geschickter, 334 

Giant-cells in he patocellular cnrc.;inoma. 
155. JJ57-158, 159 

in m ixed-celled s:ncorn a, 251, 2.53 , 258, 
260, 261 

G lioma, 323-328 

Gliosarcoma, 323, 328 

Goat, a cant l10111 a . 57-60 
incidence, 39 
combin ed with sebaceous epithe

lioma, GO 
site ol' predilect ion , 40 

allenoicl epitheliorna , 83-84 
goitre i n, 215 , 217 
leiornyoma , multiple, 334 
rnelnnotic t u mours, 64, 83-84. ;)2!J-:3 :3:z 
t hynwma, 202 , 215-217 

Grand, C J1;1mbers and Cameron. :330 

Granuloma, diffe ren t iati on frorn san:oid. 
16, 382 

i11 fmd s, 11. 18 

Gra tia, 323 

Graticule, dot-and-circle, 33 , 34 

Gray, 278 

Grossek , 219, 220, 221 

Growth-rate of tumours, 30-32. See al so 
Mitotic index. 

of basa l-cell ep it heli oma, 6!3 
of liver tumours, 192-193 
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Gum, a u 111Ll10 11 ia of , 47-48 
embryoun I e pulis of , 357-3fi8 
exostoses . 242 
osteui d osteom a , 242-243 

Haddow, 249, 280 

H aemangioma, 286 

Haemangioendothelioma, 295. See a lso 
H ar 11 111 1111ioqe11rms endoth el ioma . 

sim ul a t<> d by u1r<; in oma , 190-191 , 193 

H aemangiogenous e ndo t helioma, 293-314 

Hair-follicles, acanthos is of , 47-48 
as sourc0 of hnsal-(' e \l epi th<Jli oma , 65 

Hammar, 200 

Hamdi, 66 

v. Hansemann, 89 

Hassall 's ('o rp usel es, 200, 204, 205 , 209, 
212-21~ . 216. 218 

H aythorn, J3 . 65 , 66 , l06 , 107 , 108 

Heart, car cin oma , question of. 409-411 
enclothcliomn , 298-303 
lyrnph osareoma . 299-400 
n eu rofibroma. 243 
t u mours, reg ion a l class ifica t ion of , 410 
val ve , endot heli oma of, 202-208 

Heart-base t umours . 390. 399-4Ul 
as or igina l source of t he <;o ntagiou s 

,·enereal t umour , 411-412 
c:Alls comp a r ed wit h 11e uroblasts of 

foeta l h eart-base, 410 
('Ompa rison "· it h contag ious ve ne real 

t nmour, -109, 412 
confused with en dothel ioma , 408 
diffe rent ia l di ag nosis from th y mo m<1 . 

201 , 218 
metastas is, 26, 405-407 
mitot ic i ndex, 409 
nature a nd r elat ionship , 409-413 
nucleolar enlargement in , 406 
nm.:leolar hyalinisat ion in , 23 , 24, 

25. 26 , 406-407 
s ituation beneath ep icar d ium , 410 
symptomatology, 41.3 
summary , '112-413 

Henke, 250 

Hepatocellular t u mo urs , see Adenoma . 
Carcinoma, and Liver . · 

Hepatoma, 136, 311 . See also Carcinoma, 
hepatocell·1ilar. 

Herxheimer, 135, 136 

Heteroplastic differentia t ion of cells , 346 

H ieronymi, 61, 62, 64, 66, 287 

H ist iocytes of hne rn opoietic tissues, ter mi
n ology, 192 

neoplastic , 249 . See a lso .l lacrophage. 
H istiocyt ic sarcmna. 

H isticcy t ic sar co ma , 255. See a lso Sar
coma, m i.ail-celled . 

d iffe ren t iat i.on from gran ulorn a, 17 
intracytoplas rn ic depos iti on of coll n

gen in, 29 
n at ur e of ce ll s, 2G:J, 280-282 

H odgkin's disease , 312, 347 

Homoplastic di ffe re nt ia tio n of cell s, 346 

Hoog land , 135, 136 . 137, 159. 160, 193 

Horse, :i cn n th orn a, 39, 40, 43-4.'l 
adenom a of t hyroid , Si) 

carci nom.:1 of s tom ach . 116-122 
rh olest ea tonrn, 275 
eholldromn, 341 
ombryow> l n ep hronrn , 350. :~51 , 352 , 

353 
e ndothelioma, 293 
ga str ic carc i norn a, seC' curcinomti of 

st nnwch , :ibove. 
hy perm' phro111a, 337-338 
lip oma. 241 
lym ph ang iom n. 287-289 
111e la110 tic t umo ur s, 329, 330 
rn eRotlw lionrn, 201-340 
ostcoma. 242-24:3 
pa pillom a, :l78 
p haeoeh rnmoc~·tolll a, :338 
sa n·oid. 248 . :378-384 
sareom a. JG, 248 
t hy ro id t um ours, 197-198 

H uguenin, 197 

H yperkeratosis of nasal region of bovines. 
39 

of acant hom a , see Acant homa , exce.~
sively kerati nised. 

supra fo lliculoru111 , 75, 78, 83 

:i ypernephroma, 135, 334-338 
n u cleola r hyalin isat ion in , 23 

Hyperplasia, see a lso Collateral hyper-
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plasia, Adenoma foi d h11pei'pl11sia. 
c:oll ateral. see Collat eral hyperplusi11. 
co 11 t rnsted ff it h n eoplas ia . 34fi 
rli ffe re nt ia tio n from neopl ns ia , 16 ff . 
of a d renal co rtex , 335 
of Bru11ner 's g lands, 85, 8G 
of hepa t ic r eticnlo-endot hel iu m. 307, 

:ms. 310, 311-312 
of in test in e, a den omatoid , 85, 8G 



Hyperplasia (cont inued) . 
of liver , nod ul nr , 16, 146-147, 163 , 166-

172 , 17:J-l75 
of p e r iu m i ium , 231-2:32 
of seb aceou s g lands. 72-73 , 75 . 78-82 
of stroma of turn ours, :l4G 
of t hyroi d, HJ5-197 

Hypertrophy of lin'r , p ec nl1 ar local , 173 
of oesophag us, 40.5 , 407-408 
of palpebra l g lan d, 44 
of se baceous gla nds, 78-82 

Implantat ion, meta.stasis by , see M eta
stasis, t rn nscnelmnic . 

Incidence of t u111 01 1rs . organ, su mmarised . 
430-433 

sp ecies, s um ma ri sed , 416-417 , 429 
see n lso u ncl e r var ious tumou rn . 

·Inclusions, c.;y topl :ismic (bird's-eye) , 407 
coll agen ous, 28-29 

intranuclear , Lleveloprn ent of, 23. 25, 
262' 406-407 

111 car c1 nom a d 10l an g iocelln la r e . 26. 
184 

111 carc inoma he pa t occlln lare . 153. 
155, 1'57 , 159, 162, 163 

lll cu r('1 noma of lu ng, 128 
1 n heart -bnse tumo urs of clog , 23. 24, 

25 , 26 , 406-407 
m hyp ern e plirom a , 338 
m neurofibrom a , 248 
in sa rco id, 382 
in sa rcom a , mi xed-celled , 262 , 277 
in t hymo mn. 209, 211 
la rg est c ne;ount e red , 128 
relat ion to hYalinised nucleol i , 23, 

2.5' 262' 4 06-407 

lntcrcellular ma t r ix , 27-28. See a lso 
Collag en , H et ic 11/iim. 

in e n cloth e l iomn, 29:) 

Intestine, ade nom~to id hyp erpla sia, 83, 
84 

carc inoma, in fowl , H0-93 
in sh eep , 122-24 

st e nos is du e to cun:inoma, 122, 123 
du e to imp lan tation meta st as is , 92 , 

93 

Intracellular incl us ions , see u nder l n 
cliisions. See a lso Pli agocytos·is . 

produ ction of eoll agen , 28-29 

1ntr~~~~J12~~t~~tj ~P2~6,d 2~r ~~~,ot~~,io;~~~ 
240, 319 . 321 

Jaagsiekte , 128 , 372 

Jackson, 192 

Jaffe and Plo wska, 200 

James, ~William , 12 
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Joest , 6 , ll , 71 , 93, 11 6, 195, 201 , 243 , 
291, 2HG , 82il, 375, 400 

and Ernesti. 11 , 17, 90. 90 . 11+. 1!16 _ 
137 . 162 , :i2:i , 341 

Johne, 137 , 159 

Jordan and llorsley , 200 

Keratinisat ion, see a lso 1lca11t homa, 
Hyp erk em tosis . Pearl .~ . 

excess i1·e . in aca nthoma . 49-57 
1n basa l-l'cll epithel ioma, 59 . See a lso 

under B asal-cell ep itheli o111a . 
111 ca rcinoma of lung , 128, 129 
111 embnonal e pulis , 361 , 362 , 363, 

;J(i4 . 

111 seba<;eous gla nd , . -58-59, 64, 66 
111 t r a nsitional ce ll carcinom a, 133. 

134 
of ost eoblast ic cells, !364 

Kidney, aclenoma, 85 . 86 . 87 

embryonal tumours of, 349-353. See 
asol E rnb 1·yon ul nephroma . 

K ingsley, 349 

K itt, LI . 196 , 410 

K retz, l 1.l 

K rompecher, 65, 78 

K untz, 410 

t< upffer <:<'ll s, tumour a ri sing from , see· 
ret ieulo-endoth eli om a. 

hy pPrpla s i:i of , :no 
Leiomyolipoma, 373 

l eiomyoma, H.5, 96, 332-334, 346 
hae lll :t ngio!llatos um. 1!12 , 134, :~7 :3-374 

mal [g na nt , 334 

Leiomyosarcoma, 334 

Le iomyomatoid moiety 
leiomyoma tosurn . · 

Leucaemia , 34:~ . See 
Aleu caemia. 

Leucosis, 340-343 

Lewis, 28 . 255 

Lipaemia, 269, 407, 408 

Lipogenic sarcoma , 2/iO 

of cnrc: in om n 

distinction from lipophugocytosing 
sarcornn, 282 
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Lipoma, 241. See n lso L eiom y olipoma . 
em br yonal , 250 
fibros um, 372 

Lipophagy, 17, 250. 256, 257 , 258 , 260, 
261, 263, 280, 282 

Liver, a clenoma , l 63 -l 75 
a de nomat i<l hy pe rplas ia , lG . 146-147, 

l GG-172 . l/:l-175 
beni g n proliferat ive p rocesses, 163-175 

cellular carcino ma , 151 
of the fowl , lGO-lGl 
of t he pig , lfi() 

ca r cinoma, see I 'a rci 1w11w of liver. 
cirrhosis , i n ret iculo-encloth el iom a , 210 

relat ion to ea r c i norn.11, 151 
cyanotic a t rop.liy, in heart-ba se t u

mours, 4Cl7 , 408 
endoth elioma , 30.'5-314 
ep ith elial tum ours of . 135-195 

cl assifica t ion , 135 
cri teria of m ali g na n cy , 13.'5-136, 140 , 

147, 149 , 151 
cl iscr iminnticm of t wo typ es , 193-195 
loca l metastas is of , 148 . 149 , 194 
occurren ce , 3G 

fatty i n farcts, 100 
hyper plasias , se0 . I rl eno111at oid hyper

pla .siu, abo 1·e . 
i nvas iun of by rnyc locytoma , 2G5 , 270 

by ly rnphocytorn a. :l41. 342 
by cholangiocell ul ar ca rcinoma, 195 

metas tases, of a ca nthoma , 40 , 41 
of gastric car c inoma , 121, 122 
of gliom a , 323, :328 
of pa ncreatic carcinoma, 12G 
of sa r coma, 255-256, 279 

by implantn tio n , 259 , 2G5, 266 
nodular hy per p lcu, ia , sec Aclenomatoicl 

hyperplasia, nbovo. 
of fo wl h istolO" Y and cytology, 160-

HH ' ~ -

of p ig , cytology of , .1G9 
t elangiectasi a , 2-l.). 286 

·Lumina in endot hc lioma. 292, 301, 304. 
30G, 313 . 

in h epa tocellul a r ca rcinoma of bovines , 
151 

of fo wl s , 161 
i n li ve r tumou r s , 194 
in lymphangiorn a , 287-289 
m m esothelioma , 223 , 224, 227, 232 
in rn esothelium, prolife ra t ing , 220-221 

Lung, acin a r growth of metastases in , 
364-367 , 371 , 372 

Lung (continu ed ) . 
ade nonca nthom n , 128 
a ln '!oln r lin ing of , 372 
atr ophy of, cl ue to th ym om a , 211-212 
carcinoma, 126-129 
ly rnpbocytoma, 341, 342 
m etastases of car cin oma chola n g iocollu

lare , 192-193 
of ca rc inom a. he patocell ul a r o, 153, 

154, 155 . 
of emhr yonal ep ulis , 3ii8, 364 
of h ea r t-base t umou r, 405 , 407 
of mixed tumou r of br east , snrcoma

tous , 248-249 
mixed t umou r of , i n sheep , 368-372 
p assa ge of emboli t h ro ugh , 271 

Lymphangiectasia of serosae, 285 

Lymphangiogenous en clotheliom a , 314-321 

Lymphangioma, 286-291 , 319, 320 
n u cleola r -nucle:u rn t io in , 35 

Lymphocytes, t hyrn ic . see 'l'hyrnocytes. 

Lymphocytoma, 340-34,J, 

Lympho-endothelioma, 347 

Lympho·ep ithelioma, 201 . 206, 347 

Lymphoid a lcu eae mia. 344 
Jeur os is , 340-M'.3 

coPxi »tc n t " ·i t h s:trcorn a , 274-275 
d ist inct ion from hyperplasias , 17 
s 1n ea r diagnosis , 33 

t iss ut', t umour s comp osed of , 340-344 

Lymphosarcoma, 340-341. 344, 388, 393 , 
39!) 

of t hym u s, 200 , 201 

Maccallum, 250 

MacCar ty, 20 
and H mn mcde r , 20, 33, 35. 218 

M acrophage, 234, 246, 249. 257, 275, 280-
282 . 8<'e also F oam-cell. lli st ioc yte, 
Lipoph uqy . 

M agnusson , 132, 399 

Malignancy, a ssessme nt and defin it ion , 11' 
consid e red as reYcr s ion to e rnb r von ic 
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con d itions, ] 63 " 
mit oses as criterion of , 31 
mor ph ologi cal crite ria of, 35, 151, 195. 

292-293 
rn adenoid epithelioma , 71 
111 e ndothel ia l t umours , 2.92-293, 296 
1 n hepa t ocellu la r t u mour s, 159 , 174 
111 myxogenic tu mours, 284 
m p haeoch r ornocytoma , 338 



Malke, 260, 341 

Mall, 2R, 25.) 

Mallory, 6.5, 2:20, 24fi, 250 
T . B., 35.J. 

Mammary ndenonrn of male dog, 87-fl8 
carcinoma in mule, 130 
tumours, dassification, 116 

metastases of, 248-24\J 
mixed, 348 

Marchand, l'etit a ntl P ec·n rd, 323 

Margolis, HJ9. 200, 206 

Markus, 281'. 280 

Marras, lOi> 

Martinaglia, il:J 

Mathews, 3·LD, :·350 

Matrices, i11ter('e]Jular, 27-30. See also 
Oollaae11, Fibrils, Hdiculum. 

Maximow, 28, 30, 37. 200 , 220, 221 , 2Dl 

Medwedew, 287 

Melanin-pigmentation of acanthoma, '13-44 
of hasal-cell epit heliomn , 58 

-pigmented tumours, 328-332 
termino logy , 4.J., 164 

Melanoblast, 330 

Melanoma, 3:28-33 l 
term ino logy, 44, 164 

Melanophore, 330 

Melanotic epith e liomn, 6J , 83-84 , 329-332 
colli sion '"ith acanthoma, 348 

Membrana 11 i .. tit .. 11s, ac:anthornn of, 43-.J.5. 
See also Cu11j1rnctin1. 

hyperplasia of, 44_4,3 

Meninges, e ndothelioma of, 286, WI 
Ji porn,., ('On genital , 241 
osteochondroma, 243 
psarnrnoma, 291 
l'esistancc of , to i nnrnion of t umours. 

47 , 51 
,;arcorna, 291 

Mesentery, see l' criton eu,tn, 0111 entw,,, 
Serosal. 

Mesothelioma, 219-240 
confus ion 11·ith secondarv tumours or 

serosae , 186-187. 262;· 319 

16 

11·ith endothel ionrn, 221, 226 , 228, 229-
231, 234 

with th,v1110111n, 201, 218, 228 

INDEX. 

Mesothelioma (con tinned) . 
ddinition, 219 
diffPrential diagnosis, 22}) , 319, 320 
in bovines, 221, 222-231 

s1• 1mnarised, 228-321 
in eq uines, 221. 231-240 
in man, 221 
pathology, 221-240 
pericardia!, 231-2:14 
peritoneal, 221-231 
pleural. 2:J4-240 
of orncntum , see 11c1·itoneul , ahove. 

Metaplasia, in stroma of t umours, 345 

production of hone in t11m0111·s liy , 3;).-1 

mycloicl, 111 mixed t11mo11r of lun g, 372 

Metastasis of acantl1oma , 40, 4 1 

or adenoid cpithel io111a ' 72 
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of basal-cell cpithelioma, question of, 
61, 381 

of carcinoma chola ngiocellul are, 180-
187 , 190, 192-193 , 194 

of carci noma hepatocellulare . intra.he
patic, 148, 149, 159, 194 

extra hepatic, 158, 1:34, 155, 159 
of ('arcrnonrn in birds, 18, 19, 9:1 , ·104 
of carcinoma of pancreas, 126 
of carcrnoma of stomach , 119-122 
of embryona l epulis, 358, 364-367 
of embryonal n epl1rom a, 350, 351 
of heart-base tumour to Lung, 4.05, ,lf;7 
of hypernepbroma, 338 

sarcomatous structure of, 334 
of glioma , 323, 328 
of melanotic ep ithelioma , 331 
of mcsothelionrn, 228, 237-24.() , 279-280 
of mixed-celled sarcoma , to ep icar-

diurn, 226 ff. 
to liver, 255-256 , 279 
to spleen, 251, 253-255 

of myelocytoma, 266 ff. 
of t hymoma, 207, 208 
sarcomatous, of hyp ernephroma, 334 

of mixed mammary tumo urs, 248-
249, 354, 356 

se lective, of mixed t.umours , 249, 354 , 
356 

trnnscoelom ic, of carcinoma 111 fowl , 
90 , 92, 93 

naked-eye disti net ion fron1 sar
coma , 280 

of carcinoma hepntocellulare , 159 
of carcinoma leiomyomatosum 111 

fowl, 95-96 , 96-106 
of carc1noma of stomach in horse, 
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L\DEX. 

Metastasis (contirn1 ed). 
of mixed-c; <e lled sa r c-0 111a, 25G . 2•W. 

2ti9 ff .. 27!J-2RO 
of 111yeloc_,·to1na , 2G5 , 206. 211 
of tl1ymo111a , 207. 208 

Metatarsus, ncnnt horn:1 of, in foll'l s , 51 , 
53-57 

Mitosis , abnormal. i11 mix <ed-ce lled sar· 
c;o rna , 278 

in contagious t ulllollr of dog, :l95 

Mitotic index , 30-;32 
111 ac: rn tho 111 a , ,J;J 
in adenorn a h c patocc llu larl' , ] 7-l 
Ill basa l-cl' il e p it li el ioma. G4 
111 benign t n rn ours, 31 
111 car c;i n o lll a c; ho lang iocellularP. 192 

he pa toc:dlulare . 3:2 
of genita l trnct , nYian. 1 1:3 
of iutest ine. 12:) 
of s tom a d1. 118 
tra n s itio 1~~ l -ce ll , 133 

in contag ious lrnecaJ papi lloll1atosi>, 
31 , 375 

venerea l tu111our , 32, 409 
1n embryo 11 a l n e p h roma, 351 
1n endoth cl iorna. 301, :n7 , 3Hl 
111 h eart-base t u mours of dog, -109 
111 m esothel ioma, 238 
111 sa rcoma, m ixed-celled , 279 
111 thymoma , 218 
t ab le, 31 
t ech niq n e of J c ter m ining , :J5-36 

Mixed n eop lasms, 345-385 . See a lso 
Collision tumours . 

d e finit ion, 345 
me tasta s is of , se lecti,·e, 249 , :35cl. 356 
of adre n a l cortex, 338 
ot gu111. l :J<i. Sef\ ;il so l•J111/Jryonu l 

ep'Ulis . 
of kiJn e:v, sec J•: 111bryonal neph ro·11u1. 

of m a rn111ar.y g la nd , llG, 153_3,37 
of l u ng, 368-:l72 . Sec a lso Adenoucu11-

t ft o11w . 
of s kin and rnu cosae. :3( ,)-38•3 
tern1 in ology and pat l t0g« 1H~>is . 9'1-9 7. 

lU. llG, 84G ff . , :173-:fr) 
Mixed-celled sar«om;i , 2-16. 24H. 2•30-282 

c- li oncl rosa r«oma to us t r;i n sforlllil t i Oil 

in metastases of. 207-271 
('o lli s io n " ·ith l11 ye loL·ytoma. 26->-211 
c·ollfusecl " ·ith «l11'«ll10 llla. 210-280. 

28 1 
metastases of. 279. 281 
1nyxomatou s trnn<;fo r rnntion of . 274 
aa t urP of. di s« l1 ss ion of. 2/D-282 
n11«leoln r -n11 c:lca r rn ti o ill. 22. 2:3 

M onkeberg, 231 

Mule, '"1r«inoma of 11ddf'r. 130 
«a 1T1nos 1-. . ser·o11dan·. ol rnesc11ter.'· · 

23!1 
<> 1Hlo t h e liorna of 01·a1-,1-, 29;~ 

ol t h igl1, :l03-:l0:3 
lyn1 p hn ngion1a : :Z87 
rnyxorna, 2-11 
.•,;1 n ·o id'. :JIS 

Multiple pnmary Lum<> 11rs. 312. 3-18 -:i-+n. 
:l /.) 

Muscle, L111l1011rs of, 332-33J . See rd so 
('urri110111n leiuu1yo111alusun1:. 

Myelocytes i11 rn ixPd t 11mo11r of lung, 36H. 
:irn 

111 t ln·111011i; 1. 2<Hl-2 lll 
of hircl. 2G:'i. :i4:i 

M yelocytoma, 340 , :l4 l. :343, 344 
co \J i, iou 11·itli sa rc;o111a. :2();1-271 
di .c,ti ncli o n from gl'<I n11loni;J. JS 
nwtastast's to lwa rt . '.WG ff. 
t rn n«oPlom i« nll'tast:i s is. 2G5, :!Go, :271 

M yeloid Je ue;os is, 3 W, :H l. 343. See cd so 
.l / yelucyfe-1 of hinl. Jl 111'/ocytnino. 

Myolipoma, see L eiom.110/i)Joma . 

M yxogenic sar com;i , 28:1-284 
cl i ffercntia I c1 iag nosis from 111,,·xll111<1. 

283-21'4. :.!H:I 

Myxoma, :241 
<liffe ren tial diagnos i ~ fro 111 111yxog<'lll t' 

S:.l l'C'ollla. :28:J-28.J, 29:3 

M yxoma to us tran s forrn;ttion of ('11Uo-
thc l iolll a, 30:l 

of S<H«oma, 274 

Nathan, 20 L 

Neoplastic and non - 11 Po pla stic l es ion ~ 
con1 p;11·c·d. l6-]I' 

Nephroma, e 1n b•'.'"'''" I 
//f 1 Jlh /'f)/J](f 

SN' J~111/ir1101111/ 

Neuroblastoma, id«ntifi l'<tt ion of beart
b;isc' t umour <111d '"' ll f' r cenl t um our of 
clogs w ith. 41 1 

Neuroblasts of li e:nL-base, ;ippearanc·c• of. 
410 

Neurofibroma, :?'J.3-2,16 
llll C' i< ·o la1· li_,·;ili ni sa tion. 2:1, 2-f:l 
nu c·ic-0];11 ·- n 11"lc•nr ratio. :J.) 

1 Neuroglia, see 1111d('r 7-' illf·ils . 

Neuro\ymphomatosis , s 11 1l'<lr tliag11osis of. 
:n 
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Nic t itatmg membrane , acanthorna of. 
43-45 

hyperplasia of, 44-45 
Niles , 331 
Nocard, 287 

Nodul ar hyperplasia of adrenal, 335-336 
of l i, ·er , 16, 146-147, 163, 166-172 . 

173-175 
of thyroid , JG, 195-197 

Nomenc lature, 13-1.3. See a lso Classifica
ti on, T erminolorn; . 

Novinski , 388 

Nucleolar-nut"l ea r ratio, 22-23, 174 
111 neanthorna, 43 
111 ndenorna Jiepatot"e llularc. 35, 1G5. 

]67. 170, 173 
111 adenomatoicl h~· perplas ia , 109 
rn bnsa l-('ell epithel iomn. 394 
in bile-duct <•pithe liurn . 176. 181 
tn <:a r c inoma ('holnngiol'e llnl n re, ] 84 

li cpnto<.:ellu la re, 159, 162 
in bovin es. 151 , 155 
in OY ines, 155, 157 

or in testine, 123 
of pan('reas. 125 
of pharynx of fowl , 114 
of test icle , 131 

;n contagiou s Yenereal tumou r , 392. 
393, 394, 395, 398 

rn endot h el ioma, 295, 296. 300, 303, 
304, 314, 319 , 321 

rn heart-base tumour of dogs. 406 
111 gl iorna, 326 
111 liver cells, 141, H5. 151, 157 , 165 

of fO\d. 162 
of pig , 169 

rn lyrnphangiu rna, 35, 289, 291 
111 rnesutheli oma, 22 , 22Ll. 228. 229, 

236 
rn mixed-cell ed sar<:oma , 22, 278 
in ne urofibroma, 35 
rn pan creatie cells, 125 
111 pha ryngeal epithelium, 114 
in t hymoma, 22, 209, 216 
tec.:hniqu e of m easureme nt. 33-35 

Nucleolus , function of , 25 
in t um our t:el ls , 20-:27 

e nlargement 111 malignaney, 20-21, 
35, 43, 262, 279, 406 . See a lso 
!Vndeolar-11 ucle((r mtio . 

hyal inos is . 23, 24. 25 , 26 , 27, ;35, 
262, 406-407 

s li;1pe . chan ges in , 22, 23 , 257, 2GO, 
202, 277, 279 , 303, 308 

\'<lcuolation of, see hyal inosis (abo1·e) 
a nd 711 ti tisio ns, in tram1 clear . 

INDEX. 

Oertel, 15. 240 

Oesophagus , hype rtrophy of, 405, 407-408 
sarC'oma. 250, 251, 276-278 
tumours of, 278 

Omasum, ac.:a11t.l1onrn. 40-41 

Omentum , 111esol11elioma, 221-231 

Onderstepoort co ll e('t ion of neoplas ms, 5, 
11, 418 

catalog ue of, 434-J43 

Osteocarcinoma, 47, 48-49. 
Ost eoplasia. 

See a lso 

Osteoclasia in t umou 1·s, 45, 46, 48 

Osteochondroma, 243 

Osteogenic sa rcoma, 284 

Osteoma, 242-24:1 

Osteoplasia , 4•5 , 46-"!9, 354 
in embryona l epu lis, B59-363 

Ostrich blood , mye locytes in, 34:l 

Ovary, car cinoma of. 93-96 
second ary , l 01. 105, 106, 263 

endoth elioma , 293 
fibroid , 332 
le iomyoma , ;332 
mixed-celled sar('oma, 258-27 5, 279 
myelocytoma, 341, 343 
myxogenic sarcoma, 283 
stroma of, 94-95, 96 
teratoma. 37:1. 874 
t u mou rs of, prirnan· or secondary 

nature of, 263 

Ov1ducal ligament, le iornyoma, 286 
1·enous varicosity of. 286 

Oviduct , t"an.: i11umn , 93-1 l ·i 

Ovine, see Sherp . 

Ox , acnnthoma , 3D, 40 
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adpnoma h epatocellu la re, 163-165 
adenorna of kid ney, 87 

of pa ncrca-,, 86, 87 
of testiC' lt>. 87 

aclcnoniatoi<l hyp erplas ia of liv er, 14Ci-
147 

<.: nrc in oma cl1ola ng ioccllular0 , 17ii-18i 
hep atocpll ulare. 137-lii l 

cornparecl ll' it h C'. hepatoce llul arf' 
in shee p , 159 

su111ma ri secl , 149 
tran s ition;1] C'c ll , 131-134 

C'hondroma. 241 
vongenita l c.:ystic liYer, 195 

lyrnph a11g ioma , 286 



INDEX. 

Ox (continued). 
cornu cutaneum, 38 
rlermoid. ::J7:i 
emb ryo na l n ephronrn. 3;'50 
endoth e li oma, 298-:30:3, :n7-319, 320-:321 
hypernc•p h roma. 2:37-239, 3:38-::J30 
h:-perkeratos is nf na sal region. :l0 
l ipoma , 241 
lirnr , congenital cysti(,'.. 195 

t e langi ectasia , 385-386 
tumours. See adrnonw, carc1no111a. 

abo,·e. 
malignant. com pari son of types. 

193-195 
lymphangioma, 287. 290-291 
iymphosarcoma, 344 
mesothcl ioma. 221-231 

sum marised. 228 
m ixed t um our of adre11al corte:<: , 338. 

339 
rnyxogenic· sa rco ma, 283 
neu rofibroma, 243 

nucli>olar-nuc lcar ratio, '.l5 
papillomatosis . :375, :~ 77. 378 , 384 
phaeochromocytoma, 338-339 
serosa l ca rc inos is . 181-187 
telangiectasia. of li 1·er, 285, 28G 
thy morn a. 202-211 

Palpebral glancl, h,·pertroph,Y , 4 ~ 

Pancreas, :ulenonw. of. 86, 87 
ca rci nonia of. 108. l 2:3-12G 
inrns ion of b1· carcinoma 104 lOG 107-108 ' ' . - ' 

h,· myelocytoma , 26-5 
by sarcoma , 264, 26i'i 

Papilloma, 24 1.. 375. 376. 377, 378 , 384 
Papillomatosis, infe<'tious buccal. 375, 

.'l67 
mi tot ie inrlPx i11. :n 

of C':•h·ps, ;37;J , '.l77, 378. 384 

Parakeratin pearls, 58. 59. 70. 74 
Paranasal s i11u ses in,-:ided bv tran sitional 

ce ll c;::rc•i noma. l'.l2 ff.-
myxogeni c sarco111n of, 283 

Pearls co mposed of collagen an d kerati11 , 
362. '.36-t 

111 acanthomn, -12 
111 ndenoacanthoma, 128, 129 
111 adenoid epit helioma. 74. 78 
111 b>isnl-cel l epitheliorna, 58, 59. G3-G4 
111 embryonal e puli s. 361. 3G2, 3()3 
1n endothel ioma, 368 
111 sebaceous gland s. 58, 59. 64, GG 
Ill sebaceo us epithe lioma, 70 , 74 
parnkeratin, i58, 59, 70, 74. 

Pentimalli, 89, 341 

Perianal glands, 70 
ep ith elioma of , 67, 68-72 

Pericardia I mesoth e li orna , 231-234 

Peritheliomatoid t umo urs, 14, 17, 300, '10'.l 

Peritoneum. See also i:Jeroslil. 
e nclutlwliorna. 317-:n9. 320 
Ii po ma. 2-11 
mesotheliorna, 222-231 
'f'con dary tumour. see under JI etusto

sis. tra11scoelo111ic. 

Petit , D3 
and Germain , 90 

Phaeochromocytoma, 3:l4, 338-:339 

Phagocytosis. See C'ytop/l((()Ocytusis. 
J!'oom.-rell. Lipuphurn;, Mcicrophnu<" 

by cell s of rf't ieu lo-endothel io rn a , 311 

Pharynx, affected in bucca l papi ll omn
tosis, 376, 377 

"a rc in onrn of. 11 .J. 115 

Piana, 323 

1 Pianese, 21 

Pig, ncle 11 0111a li epatol'e ll 11lare. ;35_ 166-lll . 
174 

4;56 

l'arcinorna. hepatocC'llulare, lfi0 
l'n1b 1To11a l ncphroma , 349. :Ji)] 

e11dotliPlio111a. 293-298 
li1· e r , c.,dolog_\-, 169 

no cl iil nr h.qw rpl :1s ia of. IG:l. ](i(j- J 12. 
] 74 

111P!anotil' l111nrn1rs. 22'1-:J:l] 

Piney , 202 

Pituitary, ,.,·st il' dege11cratio11 of, 17 

Pleura, imp lantat io11s of t hymoma 011. 
207. 20K. 21 •) 

l.rn1ph:111gioma. 281-291. :319 
rnP'iothelionw. 20J. 221. 221'. 2:31, '.2:ll-

;3"10 . 

Polarity of C'ell s 1r1 li,·cr tumours, 161, 
162, 19-t 

Polson, 3tf9 

Popoff , 274 

Porcine, see l'io. 

Precancerous proliferation of ski n , 7:3 , 78. 
83 

Prennant, 200 

Prickle ce lls. 42-43 
i n basa l-cell epi t h e l iorn a. 61, G5 
in 01nbryonal epul is, 363, 3G7 



Psammoma, 291, 33fl 

Pulmonary 8e milunar va lve. e11dotl1eli on1a. 
202-203 

Purchase, 39 

Quinlan, 140, 373 

Rabin, 338 

Ravenna, 137, 160 

Recklinghausen's disease. 24fi 

Regression of one moiety of mixed 
tumours, 95, 96-97, 104, 109-113 

Reproductive traet , female, of poultry, 
carc-i no ma of, 93-113 

irwide nc-e, 90 

Reticulo-endothelial system, 20 

Reticulo-endothelioma, 305-:ll 4 

Reticulum, 28, 247-248 
111 :idrenal cortex, 334 
in Pmli ryo1rnl nephro111n, 351 
111 endothe lioma , 28, 29, .30, 29-'l, ::JOU-

::lOl, 31.5, 316 
1 n lym phosarcoma, 400 
1n mammary tumours, 355 
rn rnesothe li oma, 224, 229 , 234 
rn mixed-cellerl sarC"oma, 277 
1 n rena I g lomeruli , 2fl 
1n reticnlo-cndotheliom:i, ~lOfl, :ill 
111 thyrnorna, 205 , 207, 21U 
produc<'d by endothelial cells. 28. 2D. 

30, 312 . See a lso in endotlirlio111 u. 
a hove. 

Reticulum-cell, transformation into E>pi
the lin l e l ement~, .371 . 372 

Rhabdomyoma, 332 

Rhinophyma of man. 81 

Robertson, 2rn 
Roloff, llG 

Rous, lL , 107, 24D 
sarcollla, 249, 280 

Rumen, au1ntlioma, 40 

Salivary gl:rn<l t um ou rs. :HF 

Sarcoid, JG, 241, 248, 378-385 

Sarcoma, 246-284. See a !so under various 
types of sa rcoma. 

alllito t ic division in , 30 
choudrogenic, 247, 284 

INDEX. 

Sarcoma (continued). 

confused "·ith adenoma of thyroid , 
spindl e-celled, 19, 198 

with fibroma, 18 
with papilloma , contagious, 378 
with sarco id, 16, 379, 382, 384 
with t hyrnoma , 208. 210. 211, 217. 

218 
criteri a of, 16 
fibroplastic, 246. 247-250 
histocytic, see mi.rrd-celled, bel°',-, 
l i pogenic, 250 
melanotic, 329, 330 
mixed-celled, 246, 249, 250-282, :347. 

See also Mixed-celled sw·c0111c1. 
rnyxogenic, 283-28+ 
occurrence. 247 
of breast. 354 ff. 
of thyroid, question of. 197, 198, 2H 
osteogenic, 247, 284 
re lation to avian leucoses, 340 

to inflammatory processes , 248 
reti culum-cell, 3J2 , 014, :347 
round-ce lled, 341, 388. See also 

Lym.phosarcomu, Ly111 phoid leiico
sis. 

confused "·ith 11e urobl astoma, 411 

Sarcomatous growth of adrenal t umours, 
338, 339 

in metastases. 334 
of metastases of marnn1ary tuniourn, 

248-249, 354, 4,5(i 
1noiet_,. of em bryona l nepliroma. :ri l 

Schlegel, 56, 130, 131. 231 

Schlotthauer, 196, 197 
ancl Kernohan. :~2:3 

Schmidt, 201, 354 

Schultz-Brauns, 88 

Scott, 2:2 1. 349 

Scrotum, endotlielioma of. 293-298 

Sebaceous op ithelioma, 67-83 
relation to basal-cell epithelioma, GG , 

73 
as sourr-e of basal-cell epitheliorna, 

G5-66 
glands, collateral hy pe rpla sia, 58-59 

hypel'plasia, 72-1:1, 75, 83 
pc•arls in. i58-<"in. 64 , 66 
preen ncero us hyperplasia, 72-73 
tumours arising from , 67-80 

Seminoma, 87, 130-131 

457 



I NDEX . 

Serosal carr; inomatosis, 90 , 91 , 92, 97 ff . , 
181-187, 219, 229-231 , 234-240 , 319 

con fuse<l " ·i t h sa rcoma tosis, 280 

lympha ng iectas ia , 280 
sarcom atosis, 258-2G3 

confused n-ith ca rcinos is, 280 

tun1ours, 1n· 1n1ary, 
J~n du thel ionw , 
of fH rit onew11 . 

see JJ1 eso f;helio 111a . 
lymphanaioaenotis, 

Sheep , acant horna , 39. 40. 41, 4ii, 46 , 41. 
49-5] ' 52 ' 57 

a den omatoicl hy per p lasia of intesti n e, 
85, 86 

basal-cell e pi t hel iorna . G2 
C'arcinom a, inci den ce, 89 

of intestine, 122-12:l, 124 
of l i rnr , 153-159 
of lung , 128 
of p a ncr eas, 123-12G 

cornu cu taneum , 38, 39 
cysts, rete nti on , o f sweat gla nds, 82-83 
cmbry ona l nephrorn a, 350, .3i) J 

t umour of Jung . 368-372 
(• ndothcJi oma , :305-314 
fibro li poma , 372 
hyp ernephrorn a, sp i n<lle-ce l led , 337-338 
j aags ie k t e, 372 
lym p hosarcoma, 3,}~. 

myxorn a, 241 
t hymom a , 211-215 

Siedamgrotsky, 71 

Skin, acanthoma of . see unde r A.cnn-
t homci. 

ac:rn t hrn; is of, see under A cantlwsis . 
ad en o id epithe lionrn. 67 , 68 -8~ 

a n g ioma , 286 
basal-cell e pitJ ieJiorn a, 01-67. See also 

B aso l-cell ep itheliumn . 
1·or11u e u t an e um , 38-39 
e lephanti as is n euroma t osa . 2,i r; 
e ncl othel ioma , 293-298 
fibro-e pi t he lial tumo urs, 375-385 
fi broma, 241 
ha emangioma. 286 
hy perkera tos is in bo vines, 39 
me lnnoti(; t11111ours, see E 11it h eliomu, 

1nelano f i r , Jlelanomo . 
neurofibroma tos is. 243-246 
papilloma. 375 , ff . 

Smears from t111110urs. :l3 . .+2. 159 

Smith , 197 

Sources of spec im en s, 11 

Spindle-celled cort ica l hy pern ephromn, 
.'338 

sn rcoma, see F il1m]!lus f ic surconw. 
t umours of ma m m a ry gla n d, 354 , 3,j,i 

o l' t h .n oi<l , HJ, Hl l , 198, 247 

Spleen, endothelioma. 305. 310-314 
rnetasta~ i s of can: inoma of lung t o . 128 

of carc in oma of panneas to. 126 
of m ix ed-cell ed s;i r co rn a t o. 25J . 2i5a-

255 
t r anscoelom ie, of car(; i nonrn chola 11-

g ioeell ulare to , 185. 180 
resem hla n ee of mixed t u mo ur of lung 

to, 369-372 

Splenic pe ri tone um , endothcliorn a. of, 317-
319 

Spongioblastoma, 323, 326 

Stadler, 291 

Staining of t umou r sect ion s. 32 

Stenosis caused by tumo urs. 92. 122-123, 
128. 2/G 

Stenstrom, 132 

Sticker , 11. 116. 388 . 389 

Stohr, 200 

Stomach, nca nt homa, 4.0 
<'a r c inoma. ll0- l 2l 

Strama, 27-30 
excessi,·e de ,·elopme n t of. 27, 34-'i 
hyp er p lastic, 373-31.J. 
le iomyom a to us. 94-97 
rnetaplastic ch a nges in, :~4.5, ;~54 

of Ji,·er tumours. 19.f 
of mi xed mamman· t u mou rs , 05+ 
of on1 ry. na t11 rc of, 94-9.5. 90 
pre-fo r med, 27 

influen ce on grmdh-rn ode of tu
mours. :3(i4. . :366, 3G7 , ~71-372 

' Struma, 19ii-l98 
:w1·0111 p any1 n g t hy111onrn. 215, 217 

Sturm, 116 

Subcutaneous fa t, i1 n- :1 sio 11 of , by e11do
t h e li orn :1. 304-30'3 

Sweat-gland c-y sts, 82-83 
t um ou rs, li l , G-J.-6ii , G0 

Symmers , J 99 

Sympathoblasts of foeta l h ea r t. 410 

Sympathogonioma, contagiou s ve uere:d 
an d 11 enrt-base tumou rs of dog iden
tified with . 411 

1 
Tar, mesobJ asti e; t um ou rs pnld uce cl by, 15 
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Technique, 32-36 

Telangiectasia of li rnr, 285, 286 

Teratoma, 373, 374 

Terminology, 13, 345. See also Classifi
cation, N omenclaturn . 

in relation to morphology of tumours , 
13-15 

of adenoid ep itheliomata , 71 
of adenoma and carcinoma, 88-89 
of adrenal tumours, 334-336 
of epithelia I tumours, 37-38 
of endothelial tumours , 285-286, 291-

292 
of fibro-epithelial tumours of skin, 382, 

384 
of genital tract tumours of birds, 94-97 
of lencaemic diseases, 343 
of liver tumours, 135 
of melanin-pigmented tumours, 328-332 
ot mixed tumours, 345-349 
of sarcoma, endothelioma , and lym

phoid tumours compared, ;n4 
of sarcornatous tumours, 246-247, 250-

251, 282 
of tbylllic tumours , 199-201 , 206 

Testicle, adenoma, 87 
carcinoma, 130-131 
teratoma, 373 

Thomas, 40, 43, 62, 83, 84 , 195, 329, 330 , 
331, 348 

Thymoma, 199-218 
confused with emlothelioma, 205 

with lymphosarcoma, 19 
with mesothelioma of pleura, 201, 

218, 228 
encapsulation, 218 
eosinophiles in, 209-210, 218 
goitre accompanying, 215, 217 
myelocytes in, 209-210 
occurrence, 201-202 
of goat , 202, 215-217 
of ox, 202-211 
of sheep, 211-215 
summarised , 217 
symptomatology, 202 
terminology, 199-201, 206 

Thymocytes, 200, 206 
behaviour of, in tumours, 218 
possible origin of, 209-210 

Thymus, hi stogenesis of , 199-201 , 206. 
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in lymphatic lencaemia, 200 
tumours of, 199-218 
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Thyroid, adenoma. 85, 86, 195-198 
spindle-celled, 19, 198 

adenomatoid hyperplasia , 195-197 
cysts in , 195 
epithelial tumours of, 195-198 
metastasis of mesothelioma to, 238 
sarcoma, question of, 197, 198, 247 
struma in mother and foetus, accom-

panying thymorna, 215, 217 

Thyroglossal cysts, 195 

Tongue, neurofibrnmatosis of , 24;l 

Trachea, stenosis caused by s;1xcorna of 
oesophagus, 276 

Tracheal lymph-du cts, permeation by a 
tumour, 240 

Transcoelomic metastasis , see under ill eta
stasis. 

Transmissible enclothel iom a of fowl, 3ilQ 
venereal sarcoma of cloo-s see Contagi

O'llS ·renereal t1Lmov'r~ ' 

Transmissibility of avi:m leucoses, 340 

Transitional cell carci noma of fowl , 114 
of ox , 131-134 

Trautmann, 196, 201 

Trotter, 135, 136, 137, 159 

True mixed neoplasms , 347-349 

Tumours hitherto unrecorded , 41G 
incidence of, summarised, 416-417, 429. 

See also under the various tu
mours. 

mitotic indices, tahle of, 31 
rare, 416 

Turkey, lymphocytonrn , 341 
sarcoma, 2i31 

Tyzzer and Ordway , 341 

Urinary bladder, multiple leiomyoma, 334 

Vagina, leiomyolipoma, 373 
malignant leiomyoma, 334 

Valade, 72 

Valve, pulmonary, endotholiorna of , 302-
303 

Veins, invagination of, by carcinoma, 158 
by epitheliorna, 67, 68-69 
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by localised hypertrophy of liver, 178 
h~· transitional cell carcinoma, 133 
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Veins (continued). 
inntsiou of , by carciuonw C" holan g ior:e l

lnl are, 178, 192 
L>y carcinoma hepatoce llula re, 1'1.J-

143 , 152, L53, 109, 193 
Ii.'· h eart-base tn mou r. 401 
b.,. rnyelocytoma , 265 
Ji.,. r e ticulo-t> ndotheli om a. 3lll 
by sarcom a , 264, '267 , 268 , 27D 
liy t h>·mo1na, 217 
by t n111 s i t iona l ce ll carc inon1a , 133. 

l: !-1, 
li111i t :i ti011 of' t 11lll o11rs by. l f:iO . IS l 

Venereal t umo11r of dog~ . Sl'C ( '011 fal/i1111s 
•nenercal t1i111on1·. · 

Vidari, 312 

Wade, 388 

Wattle, sarC'o 111n of, :?51-:?55 

Wegelin, 196 

Wehr, 388 
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Welsh , 107 

Wetzel, ,100 

Willis, 30, 35, :2L9, 271 

Wilm's t11monr, ;~Ml 

W irsching, 375 

Wolbach, 28 

Wiilfler, 198 

Wollard, ,JIO 

Wolley, ;i;J,J 

Wortberg, G:? 

Wound, grnwtlt of <"Ollbigio11 s L11mo n1· of 
dog in , :l96 

Wyssmann , 201 

Yamagiwa all<I Hdiikawn , 11 

Zona glornerulosa. in bovine hyper-
nt>phroma, 338 

Zottenherz, 232 
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