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ADENOMYOMA OF THE UTERUS AND OF THE NEIGHBOURING STRUCTURES.

Though a few  s c a t t e r e d  r e f e r e n c e s  t@ myomatous tumours o f  th e  

u t e r u s  c o n t a in in g  g la n d u la r  e le m e n ts  may bo found by th e  i n d u s t r i o u s  

s e a r c h e r  through  p r e v io u s  l i t e r a t u r e ,  y e t  i t  was not u n t i l  th e  p u b l i c 

a t io n  o f  Ven R e c k l in g h a u se n ’ s book in  1896  (D ie  Adonomyeme und 

Cyatadenome d er  U turus and Tubenwandung) t h a t  any c o n s id e r a b le  

a t t e n t i o n  was d i r e c t e d  to  t h i s  d i s t i n c t  and i n t e r e s t i n g  group e f  

tum eurs.

In our own co u n try  th e  f i r s t  paper on t h e  s u b j e c t ,  by Dr. S .J*  

Cameron and m y s e l f ,  appeared i n  1904 (The L a n c e t ,  9 th  J u l y ,  1 9 0 4 ) .  In 

an e d i t i o n  e f  B la n d - S u t t e n *s ta x t - b o o k  (Tumours In n ocen t  and M a lig n a n t)  

which had been p u b l ish e d  e a r l i e r  in  th e  y e a r  th e r e  was a s c e p t i c a l  

r e f e r e n c e  to  g la n d -b e a r in g  myomata as h a v in g  been d e s c r ib e d  by 

C o n t in e n ta l  o b s e r v e r s .  The ir o n y  e f  th e  s i t u a t i o n  was t h a t  th e  f i r s t  

c a se  which we reco rd ed  should  have been ona e f  B land- S u t t o n ’ s  p a t i e n t s .  

The u t e r u s ,  removed under a d i a g n o s i s  e f  f i b r o i d ,  was found to  c o n t a in  

g lan d  t u b u le s  surrounded by a  m antle  e f  sm a ll  c a l l s  embedded i n  the  

t h i c k n e s s  o f  th e  th ic k e n e d  m uscular w a l l .  The P a t h o l o g i s t  o f  th e  

C h e ls e a  Women’ s H o s p i t a l  rep o r te d  "Carcinoma o f  th e  body e f  th e  U terus"  

but th e  m acroscop ic  ap p earan ces  e f  th e  tumour wore so l i k e  t h o s e  o f  a  

r a t h e r  d i f f u s e  myoma t h a t  Cameron and I  had d o u b ts  about th e  p a th e lo g is t^ 'i  

d ia g n o s i s  and on exam inihg the s e c t i o n  we came to  th e  c o n c lu s io n  th a t  

th e  g la n d  t u b u le s  though i n f i l t r a t i n g  p r a c t i c a l l y  the  whole t h i c k n e s s  

e f  t h e  u t e r i n e  w a l l  were much to e  r e g u la r  and w e l l - d e v e lo p e d  to  be 

c o n s id e r e d  m a lig n a n t .  We had not at th a t  tim e a c c e s s  to  th e  l i t e r a t 

u re  o f  th e  s u b j e c t  but P .E .T a y lo r  a c t in g  on our p r o v i s i o n a l  d i a g n o s i s  

e f  "A den ifarous myoma" search ed  out majtsjof th e  p r e v io u s  German



com m unications f o r  u s  in c lu d in g  one by C u l lo a  in  a f fo s ta c h tff t  to  

Von R e c k lin g h a u se n .  W ith in  a fow  months wo had c o l l e c t e d  fo u r  

c a s e s ,  t h e  f u l l  p a r t i c u l a r s  o f  which we knew, and a s e a r c h  th rou gh  

th e  c o l l e c t i o n s  o f  h i s t o l o g i c a l  sp e c im en s  in  th e  Cancer H o s p i t a l  and 

th e  C h e lse a  H o s p i t a l  f o r  Women r e v e a le d  e l e v e n  mere vihich were d ia g n o se d  

e i t h e r  a s  fibremyoma or as  adenocarcinom a. In th e  y e a r s  t h a t  have  

in te r v e n e d  s in c e  th en  I  have s e e n  so many u t e r i n e  adenomyomata 

t h a t  I  c o n s id e r  t h e s e  tumours to  be o f  f a i r l y  common o c c u r r e n c e .

At th e  t im e  # ie n  we p u b lish e d  our paper Von R e c k l in g h a u s e n 's  th e o r y  o f  

o r i g i n ,  nam ely t h a t  u t e r in e  and tu b a l  adonomyomata^ a r o s e  from
duct;

rem nants o f  th e  W olffian^w as g e n e r a l l y  a c c e p t e d ,  but we endeavoured  

to  show th a t  th e y  a r o se  from th e  u t e r in e  mucosa even th ou gh , as  in  

one e f  our c a s e s ,  th e  d i r e c t  c o n n e c t io n  betw een th e  two was n et  

d e m o n str a te d .  C u llen  had s t a t e d  t h a t  in  some o f  h i s  c a s e s  he was 

a b le  t o  e s t a b l i s h  th e  c o n n e c t io n .  We in d e p e n d e n t ly  to o k  up th a t  

p o s i t i o n  and though perhaps our s h o r t  pap er  had l i t t l e  or me i n f l u e n c e  

i n  u p h o ld in g  th e  th eo ry  o f  th e  m ucosal o r i g i n  o f  adonemyomata y a t  i t  

i s  i n t e r e s t i n g  to  r e f l e c t  th a t  th e  w eight e f  o p in io n  v e e r e d  round to  i t  

a f te r w a r d s  and was g e n e r a l l y  a c c e p te d  in  E n g l is h  sp e a k in g  c o u n t r i e s .

I t  i s  p r a c t i c a l l y  im p o s s ib le  to  d ia g n o s e  th e  c o n d i t io n  c l i n i c a l l y  

and h y s te r e c to m y  i s  u s u a l l y  performed f o r  s i g n s  and symptoms i n t e r p r e t 

ed by th e  Surgeon a s  b e in g  th o se  o f  fibrom yom ata , f i b r o s i s  u t e r i ,  

s u b in v o lu t io n ,  c h r o n ic  m e t r i t i s ,  or even  carcinom a o f  the co r p u s  u t e r i .  

Even on m acroscop ic  ex am in ation  o f  a specim en  th e r e  are  no d e f i n i t e  

c h a r a c t e r i s t i c s  th a t  en a b le  one to  d ia g n o se  th e  l e s i o n  w ith  c e r t a i n t y ,  

and i t  i s  o n ly  by r o u t in e  h i s t o l o g i c a l  ex a m in a t io n  o f  s e c t i o n s  tak en  

th rou gh  th e  t h ic k n e s s  e f  th e  u t e r in e  w a l l  th a t  we d i s c o v e r  th e  tr u e



n a tu r e  e f  th e  l e s i o n .  In the c e ^ ^ e n e st  ty p e  e f  adenomyema th e r e  

i s  a g e n e r a l  t h ic k e n in g  e f  th e  u t e r in e  w a l l ,  r a t h e r  h ik e  a  d i f f u s e  

myoma w ithout c a p s u l a t i o n ,  and th e r e  i s  no sharp d em arcation  e f  the  

endometrium from th e  m u sc u la tu r e .  The l a t t e r  i s  r e a l l y  th e  o n ly  

f e a t u r e  th a t  e x c i t e s  s u s p i c i o n  and so  l i t t l e  i s  t h i s  e v id e n t  

in  many a c a s e  th a t  I  f r e q u e n t ly  d i s c a r d  my sp e c im en s  a f t e r  t a k in g
(cUer

a  p o r t io n  f o r  m ic r o sc o p ic  ex a m in a tio n  and am o n ly  aw are^ that I  have  

boon d e a l in g  w ith  am adenemyoma. There i s  a n o th er  ap p earan ce  w hich ,  

when i t  i s  fo u n d , e n a b le s  u s  t o  a n t i c i p a t e  th e  m ic r o s c o p ic a l  e v id e n c e  

-  n am ely , th e  p r e s e n c e  o f  numerous sm a ll  c y s t i c  c a v i t i e s  in  a d i f f u s e  

t h ic k e n in g  o f  th e  w a ll  e f  th e  u t e r u s .  The d i f f u s e  t h ic k e n in g  d o e s  

n e t  a s  a  r u le  im p l ic a t e  th e  ^ e k e  u te r u s  but o n ly  a p a r t  o f  i t .  

Som etim es, but much l e s s  commonly, wo meet w ith  more l o c a l i s e d  

grow ths iflfeich in  r a r e  c a s e s  are s n c a p s u le d .  I have s e e n  s u b s e r e u s  

a lm ost p ed u n cu la ted  g ro w th s , removed by myomectomy, lo o k in g  e x a c t l y  

s i m i l a r  to  su b se r e u s  fibremyom&ta, which on m ic r o s c o p ic  a x a m in a t io *  

p reyed  to  bo adonemyomata. •

O c c a s io n a l ly  th e  tumour appears  to  be a myomatous p o ly p u s  

grow ing in to  th e  u t e r i n e  c a v i t y  or  even p r o j e c t i n g  th rou gh  the  e x 

t e r n a l  o s :  an in s t a n c e  o f  t h i s  v a r i e t y  was the f o u r th  c a s e .r e c o r d e d  

i n  t h e  paper by Cameron and r r y s e l f .

On m ic r o sc o p ic  ex a m in a t io n  we f in d  g lan d  tu b u le s*  p e r f e c t l y  

w e l l  form ed, w ith  a  w a ll  owof one c e l l  t h i c k ,  and o f t e n  c o n t a in in g  

b le e d  c o r p u s c le s  and e p i t h e l i a l  c e l l  d e b r i s ,  l y i n g  i n  r i c h l y  c e l l u l a r  

a r e a s ,  t h e  c e l l s  o f  such  a r e a s  b e in g  a b s o l u t e l y  i d e n t i c a l  w i th  t h o s e  im 

th e  normal e n d o m e tr ia l  mucosa. Indeed, i t  i s  im p o s s ib le  to  d i s t i n g 

u i s h  such  a m ic r o sc o p ic  f i e l d  from one o f  the  normal endom etrium .



/ These i s l e t s ,  surrounded by f ib r e m u s c u la r  t i s s u e  w hich  

has undergone h y p e r p la s ia ,  are d i s t r i b u t e d  throu ghou t the u t e r i n e  

w a l l . R i r i a l  s e c t i o n s  in  most c a s e s  d em o n stra te  a c o n n e c t io n  batwaan  

them and a d i r e c t  c o n t i n u i t y  w ith  th e  endometrium ( F i g . l )

Som etim es t h e  t u b u le s  a re  unaccom panied by strom a c a l l s  

and abut d i f e ç t l y  on th e  m u sc le ;  a t  o th e r  t im e s  th e  t u b u l e s  are  

im r e l a t i v e l y  sm a ll  p r o p o r t io n .

G e n e r a l ly  th e  in v a s io n  by th e  endometrium t a k e s  p la c e  

o v er  a wide a r e a ,  but som etim es the p o s i t i o n  o f  e n t r y  i s  more 

r e s t r i c t e d  and th e  c o n n e c t io n  betw een  g la n d  i s l e t s  and endometrium  

i s  d i f f i c u l t  t© e s t a b l i s h :  in d e e d ,  th e  o r i g i n a l  c o n n e c t io n  may bo 

w h o lly  s e v e r e d  a s  in  th e  t h ir d  c a s e  r e p o r te d  by Cameron and m y s e l f .

Of c o u r se  a s i n g l e  deep p r o lo n g a t io n  o f  endometrium i n t o  the m uscle  

( s e e  F ig  2 . )  # i i c h  i s  n o t  an unco:men o c c u r r e n c e  e s p e c i a l l y  i n  

th o s e  c ^ a s  known a s  f i b r o s i s  u t e r i ,  i s  n ot s u f f i c i e n t  to  j u s t i f y  

th e  name o f  adonomyoma, but such p e n e t r a t i o n s ,  b o th  in  th e  body and 

in  t h e  c e r v i x  show us how t h o s j  grow ths s t a r t  and a l s o  d em o n stra to  th e  

l i a b i l i t y  o f  ih o  u t e r i n e  mucosa to  p r o l i f e r a t e  in t o  c h in k s  in  th e  

m u scu lh tu re .  The o u t s ta n d in g  f e a t u r e s  o f  t h e  adanomyoma are th u s  

th e  i n f i l t r a t i o n  o f  th e  u t a r in e  w a l l  by th e  two c o n s t i t u e n t s  o f
, \ f

th e  u te r ih B  mu so s a  -  the  t u b u le s  and th e  c e l l u l a r  s tro m a . I t  i s  n o t  

a  d e s t r u c t i v e  i n f i l t r a t i o n  nor ly m p h a tic  p orm eation  such a s  we g e t  

in  carc in om a, but a "worming" o f  e n d o m e tr ia l  t u b u le s  among th e  l o o s o  

t is s d O  betw een m uscle  b u n d le s .  t h e r e  i s  no round c e l l  i n f i l t r a t i o n .  

The fibrom yem atous c o n s t i t u e n t s  a r e  p rob ab ly  due to  th e  i r r i t a t i o n  

produced by th e  i n f i l t r a t i n g  t u b u le s  and t h i s  r e a c t i© n  may be out o f  

a l l  p r o p o r t io n  t o  th e  amount o f  g la n d u la r  e p i th e l iu m  p r e s e n t :  i t  may



b e  a l l i e d  to  th e  p h y s i o l o g i c a l  a c t i v i t i e s  o r  n e c e s s i t i e s  o f  t h i s  

s p e c i a l i s e d  e p i t h e l iu m  f o r  i t  h as  been  proved beyond doubt th ^ t  such  

d i s p la c e d  e n d o m e tr ia l  e le m e n ts  f u n c t io n  l i k e  the normal endometrium  

d u r in g  m e n str u a t io n  and during  p reg n a n cy . The f r e q u e n t  fo r m a t io n  o f  

sm a ll  c y s t s  i s  p r o b a b ly  due to  th e  c o n t r a c t io n  o f  th e  f i b r o u s  t i s s u e  

around th e  t u b u l e s .  As a lr e a d y  rem arked, we som etim es f in d  i n t r a 

mural adenomyomata i n  # i i c h  i t  i s  im p o s s ib le  to  d em o n stra te  any  

e n d o m e tr ia l  c o n n e c t io n ,  and i t  was m ain ly  on the  o b s e r v a t io n  o f  such  

tumours th a t  Von R eck lin g h a u sen  b u i l t  h i s  h is io jry x  thcoWy o f  a g e n e s i s  

from W o lff ia n  d u ct  rem a in s .  H is p o s i t i o n  was argued w ith  a  g r e a t  

d e a l  o f  in g e n u i t y :  he a c c e p te d  w h o le h e a r te d ly  th e  v ie w s  th e n  h e ld  

by e m b r y o lo g is t s  r e g a rd in g  th e  developernent o f  th e  m esonephros and 

he found in  h i s  tumours fa n c ie d  re se m b la n c e s  t o  g lo m e r u l i  and o th e r  

s t r u c t u r e s  M iich  no one would now r e c o g n i s e :  but most o f  the argum ents  

he put forw ard co u ld  w ith  eq u al f o r c e  be a p p l ie d  to  e x p l a i n  the  

o c c u r r e n c e  o f  o r d in a r y  f i b r o i d  tum ours. H is  e x p e r ie n c e  o f  ademomyo

mata o f  th e  u t e r u s  was unusual b eca u se  ho had seen  v e r y  few  o f  th e  

common d i f f u s e  t y p e ,  in  which th e  e n d o m e tr ia l  c o n n e c t io n  i s  p e r f e c t l y  

d em o n stra b le ,  and a l a r g e  number o f  more m arg ina l tumours i n  which a  

v a r ia b le  amount o f  m uscle  in te r v e n e d  betw een  them and th e  endom etrium .  

L a te r  on as tumours o f  i d e n t i c a l  a p p earan ces  were found  i n  s i t u a t i o n s  

where W o lf f ia n  duct rom ains could  n ot r e a so n a b ly  be l o c a t e d ,  th e  

id e a  was mooted by Iw anoff and s t r o n g ly  ad vo ca ted  by #C yer  and o t h e r s  

(See L o ck y a rts  F ib r o id s  and A l l i e d  Tumours,1918) thatadeaom yom ata  

o f  t h e  u te r u s  ware d e r iv e d  from the en d o th e liu m  o f  th e  p er ito n e u m .

The a b se n c e  o f  a  dem on strab le  c o n n e c t io n  betw een  endometrium and tumour 

in  many c a s e s  i s  r e s p o n s ib l e  f o r  a l l  t h e s e  t h e o r i e s  vihich a t  once  

e x p la in  too  much and too  l i t t l e .  T h a ir  im p r o b a b i l i t y  im p r e s s e s  me.



‘i
The p a t h o g e n e s i s  o f  tumours has  been dom inated f a r  to o  much by 

t h e o r i e s  o f  em bryology . I t  c e r t a i n l y  would be absurd to  deny th e  

o c c u r r e n c e  o f  @mbryonic E a s t s  in  t h e  neighbourhood  o f  th e  u t e r u s  

and adnaka but t h a t  t h e s e  r e s t s  have a g r e a t e r  l i a b i l i t y  to  g i v e  r i s e  

t o  tumour fo r m a t io n s  than normal t i s s u e s ,  n o rm a lly  s i t u a t e d ,  a s  

Cohmheim and h i s  s u p p o r te r s  h e l d ,  i s  v e r y  p r o b le m a t i c a l .  The c e l l s  

com posing such r e s t s  m a n i f e s t ly  age j u s t  th e  same a s  normal c e l l s  

and t h e  em bryonic p o t e n t i a l i t i e s  f o r  grow th d ep art w ith  t h e i r  y o u th .

These p o t e n t i a l i t i e s  o f  embryonic c e l l s  are n o t u n l im i t e d :  t h e i r  

p r e d e s t in e d  end i s  s e t  b e fo r e  them. Immured ap art from t h e i r  

normal p o s i t i o n  th e y  behave as t h e i r  r e l a t i v e s .  When Rip Van Winkle  

awoke from h i s  lo n g  s l e e p  amongst the h i l l s  he was no lo n g e r  

endowed w ith  the exu b eran t v i t a l i t y  o f  boyhood but he was an o ld  

and a d e c r e p i t  man.

The p o ly p o id  v a r i e t y  o f  adenemyoma i s  r e a d i l y  e x p la in e d  by 

th e  e f f o r t s  o f  th e  u t e r u s  to  e x tru d e  a tumour^in the subm ucosa.

T h is  i s  w id e ly  a c c e p te d  in  th e  c a se  o f  myomatous p o l y p i .  in  th e  l a t t e r  

c a s e  th e  tumour i s  not d e r iv e d  from th e  mucosa,,which c c n ta x n s  no 

m uscu lar e lo m o n ts /b u t  from th e  m uscular t i s s u e  o f  th e  u t e r i n e  w a l l .  

SubmucouSjOr even d e f i n i t e l y  more in tra m u ra l at  f i r s t ,  i t  i s  ex tru d ed  

in t o  th o  c a v i t y  th e  u t e r i a e  c o n t r a c t io n s  p u sh in g  th e  endometrium in  

f r o n t  o f  i t  and th in n in g  i t  o u t .  S i m i l a r l y  a  l o c a l i s e d  j^ p e r tr o p h y  o f  

m u sc le  o c c u r r in g  round i n f i l t r a t i n g  e n d o m e tr ia l  t u b u le s  m ight be 

e x tru d ed  in t o  the  u t e r in e  c a v i t y  and would c o n s t i t u t e  th e  p o ly p o id  

v a r i e t y  o f  adenomyoma ( f i g . 3 ) .  T h is  phenomemon o f  e x t r u s io n  o f  

tumours o r i g i n a t i n g  in  th e  u t e r in e  w a ll  forms th e  b a s i s  o f  t h e  th eo ry  

I  put forward (See P roc^R oy .S oc .M ed .Ju ly  1 9 1 4 ) ,  to  e x p la in  th e
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th a  o c c u r r e n c e  o f  adanomyomata i n  s i t u a t i o n s  where d e f i n i t e  c o n n e c t io n  

w ith  th e  87#dometrium cou ld  n o t  be d e m o n str a te d . E x tr u s io n  can tak e  

p la c e  in  two d i r e c t i o n s  (1 )  in t o  th e  u t e r i n e  c a v i t y  and (2 )  away from  

th e  c a v i t y .  The l a t t e r  i s  th e  more commoj o c c u r r e n c e .  P erh ap s  th e  

m a jo r i ty  o f  myomatous u t e r i  th a t  one s e e s  e x h i b i t  su b sa r o u s  tumours  

w hich  som etim es ara a c t u a l l y  p e d u n c u la te d ,  and no one d e n ie s  th a t  

such  tumours o r i g in a t e d  in  t h e  body o f  t h e  m u scu la tu re  and were 

pushed out to  th e  p e r ip h e r y  by m uscular c o n t r a c t i o n s  o f  th e  u t e r u s .

I  h o ld  th a t  a s im i l a r  o ccu r r e n c e  ta k a s  p la c e  w ith  adeaomyomata and 

th a t  th e  e n d o m e tr ia l  c o n n e c t io n  may be broken i n  t h e  grad u al p r o c e s s  

o f  e x t r u s i o n .  F u rth h r ,p u re  myomatous tumours lAhich have become 

s u b s e r e u s  and p ed u n cu la ted  may form seco n d a r y  c o n n e c t io n s  w ith  

n e ig h b o u r in g  s t r u c t u r e s  and t h e i r  o r i g i n a l  a ttach m en t to  th e  u t i r u s  

may be ^ ^ o l ly  s e v e r e d .  There are  numerous o b s e r v a t io n s  to  su p p o rt  

t h i s .  S im i l a r l y  w ith  ademomyomata. I  th in k  t h a t  t h i s  th e o r y

w i l l  e x p l a i n  th e  o c c u r r e n c e  o f  adeaomyomata in  any o f  th e  s i t u a t i o n s  

o u t s id e  th e  u t e r u s  in  which t h e y  have been fo u n d . (In  v ie w  o f  a  

c r i t i c i s m  t h a t  was brought forw ard when I  p roposed  t h i s  e x p la n a t io n ,  

namely t h a t  adeaomyomata had bean found in  v a r io u s  p a r t s  o f  t h e  

s m a ll  i n t e s t i n e  and even  i n  th e  Stomach i t  i s  n e c e s s a r y  t o  sa y  th a t  

th e  adenomyomata I  am d i s c u s s i n g  are a  s e p a r a te  c l a s s  o f  tumours  

composed not o n ly  o f  m uscle  and g land  t u b u le s  but a l s o  o f  a t i s s u e  

i d e n t i c a l  w ith  th e  e x t r a g la n d u la r  strom a o f  th e  endom etrium , and in  

t h a t  r e s p e c t  d i f f e r  from t h e s e  sm all n o d u le s  fou nd  in  th e  m u scu lar  

c o a t  o f  t h e  sm all i n t e s t i n e s ,  formed o f  g la n d  t u b u le s  o n ly ,  and 

known u s u a l l y  a s  myoadenomata. The l a t t e r  are u a m is ta k e a b ly  i n c l u s i o n s  

jrhn from t h e  i n t e s t i n a l  e p i t h e l iu m ) .  But the s e p a r a t io n  o f  adenomy-



om atous t i s s u e  from th e  endometrium i s  n o t  m erely  owing to th e  

m ech a n ica l e f f o r t s  a t  e x p u ls io n  on th e  p a r t  o f  th e  u t e r i n e  m u sc le .  

There i s  an a c t i v e  m ig r a t io n  o f  th e  t u b u l e s  and t h e i r  p ro p er  c trom a.  

Whan e n d o m e tr ia l  t u b u le s  p e n e t r a te  betw een th e  s u p e r f i c i a l  c h in k s  o f  

th e  a d ja c e n t  m u s c le s ,a s  seen  in  f i g u r e d ,  th e y  tak e  p a r t  in  th e  u s u a l  

c y c l i c a l  ch an ges  o f  th e  endometrium. In m e n str u a t io n  t h e y  and 

t h e i r  strom a c a l l s  become engorged: th e  s w e l l i n g  f u r t h e r  o p en s  up 

th e  p o t e n t i a l  c r e v i c e s  between th e  m uscle  b u n d le s ;  and in  t h e  s t a g e  

o f  r e - p r o l i f e r a t i o n  th e y  ddvamce s t i l l  f u r t h e r  in t o  th e  w a l l .  They 

may r e a c h  the  l i m i t s  o f  th e  u te r u s  and p r o g r e s s  beyond them . Though 

th e  o r i g i n a l  c o n n e c t io n  be broken th e s e  c e l l s  c a r r y  on t h e i r  f u n c t i o n ,  

l a  a l l  my own c a s e s  o f  e x t r a - u t e r i n e  adenomyomata th e s e  a b erra n t  

tumours were a c t u a l l y  found to  be e x c e s s i v e l y  t e n d e r  d u r in g  m e n str u a t 

i o n .  Numerous o b s e r v e r s  have t e s t i f i e d  to th e  same f a c t .  H i s t o l o g i c a l  

o b s e r v a t io n s  have shewn m en stru a l ch an ges  im ipaay o f  t h e  a b e r r a n t  

adenomyomata. D ec id u a l  c e l l s  s v e a  have been  found i n  su c h  tum ours.

Now su p p o s in g  an adenomyoma r e a c h e s  th e  p e r i t o n e a l  s u r fa c e  o f  th e  

u te r u s  i t  may form an M h e s io n  w ith  a  n e ig h b o u r in g  organ  n ot m erely  

a s  a f i b r o i d  tumour might do but p r i n c i p a l l y  b ec a u se  i t  a c t u a l l y  

m e n s tr u a te s .  Thus i t s  p e r i t o n e a l  c o a t  may be ru p tured  and a d h e s io n s  

more r e a d i l y  be fo rm ed . The tumour h a v in g  ad h ered , th e  t u b u l e s  w i l l  

go on i n f i l t r a t i n g  th e  new ground, and we can im agine the ex trem e  

c a se  i n  # i i c h  t h e  c o n n e c t io n  w ith  th e  u t e r u s  h a s  become c o m p le te ly  

broken o f f ,  and th e  tumour i s  found in  a t i s s u e  in  w hich no one can  

o th e r w is e  account f o r  i t s  p r e s e n c e .  T h is  extrem e c a s e  i s  mot hypo

t h e t i c a l .  I  have a c a se  t h a t ,  to  my mind, d e f i n i t e l y  p r o v e s  my 

th e o r y  o f  m ig r a t io n .
@ @ @ @ @ @
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Apart from th o s e  a c t u a l l y  in  t h e  u t a r u s ,  w ith  o r  w ith o u t  

d e f i n i t e  m ucosal c o n n e c t io n ,  adenomyomata have b iOn found in  th e  

F a l l o p i a n  t u b e s ,  in  th e  round l ig a m e n t ,  in  th e  broad l ig a m e n t ,  in  th e  

o v a r ia n  l ig a m e n t ,  in  th e  r e c t o v a g i n a l  septum , in  the  p e d i c l e s  o f  

v e n tr o -su sp a n d a d  u t e r i ,  in  abdominal s c a r s ,  and in  th e  o v a r y .  The 

th e o r y  o f  m ig r a t io n  sh o u ld  s tan d  th e  t e s t  o f  t h e s e  c a s e s .  The th e o r y  

o f  W o lff ia n  o r  T^ullerian d u ct  rem ains c e r t a i n l y  can n ot a c c o u n t  f o r  

th e  o c c u r r e n c e  o f  adeaomyomata in  a l l  t h e s e  s i t u a t i o n s .  C u llen ,w h o  

i s  th e  c h e i f  su p p o r te r  o f  th e  e n d o m e tr ia l  o r i g i n  o f  most adenomyomata, 

c o n f e s s e s  h i s  i n a b i l i t y  to  e x p la in  t h e s e  e x t r a u t e r i n e  tumours on t h a t  

b a s i s .  M eyer's  th e o r y ,  sup p orted  by P ic k ,  A sch o ff  and otjjLsrs, th ü t  

t h e s e  tumours are  d e r iv e d  from th e  s e r o s a  by m e ta p la s ia  o f  t h e  e n d o th 

e l iu m  i n t o  e p i th e l iu m  i s  th e  one th a t  h a s  been  a lm o st  u n i v e r s a l l y  

a d o p te d .  I t  n e c e s s i t a t e s  th e  s u p p o s i t io n  th a t  such  tumours a r i s e

an Inflam m atory p r o c e s s  which not o n ly  b r in g s  about th e  profound  

ch a n g es  in  th e  c h a r a c t e r i s t i c s  o f  e n d o t h e l i a l  c a l l s  but a l s o  s t i m u l a t e s  

th e  c o n n e c t iv e  t i s s u e  to  produce f i b r o b l a s t s  o f  a ty p e  i d e n t i c a l  w ith  

th e  c e l l s  o f  th e  normal e n d o m e tr ia l  s tro m a . Loekyer who h a s  c o l l e c t e d  

ev e r y  c a s e  o f  adenomyoma r e p o r te d  and h a s  s t e e p e d  h i m s e l f  in  th e  

v ie w s  o f  e v e r y  w r i t e r  and speaker  on th e  s u b j e c t  i s  an e n t h u s i a s t i c  

su p p o r te r  o f  th e  s e r o s a l  th e o r y  o f  o r i g i n .  A ccording to  him t h i s  change  

o f  s e r o s a l  en d oth e liu m  "has b een  proved by r e p e a te d  i n v e s t i g a t i o n s  

c a r r ie d  out by r e l i a b l e  o b s e r v e r s ,  and, m oreover, i t  has  been  

c o n c l u s i v e l y  shows t h a t  th e  c o n n e c t iv e  t i s s u e  which su rrou n d s  th e  

e n d o t h e l i a l  i n c l u s i o n s  can be e x c i t e d  to  a h y p e r p la s ia  vfeieh c a u s e s  i t  

to  assume the c h a r a c t e r i s t i c  h i s t o l o g i c a l  f e a t u r e s  o f  th e  s trom a o f  

th e  u t e r i a e  mueosa". I t  may be remarked t h a t  wh have to  im a g in e  su ch



a  w on d erfu l m e t a p la s ia  o f  eadotheliw m  t h a t  a  colum nar c a l l  e p i t h e l iu m  

i s  produced , th a t  t h i s  e p i th e l iu m  form s i t s e l f  i n t o  p e r f e c t l y  formed  

g lan d  t u b u le s  i d e n t i c a l  in  e v e r y  r e s p e c t  w ith  th o s e  o f  th e  u t e r i n e  

m ucosa, t h a t  t h e s e  g lan d  t u b u le s  i n c i t e  the c o n n e c t iv e  t i s s u s  to  

produce a new kind o f  f i b r o b l a s t  in  la r g e  numbers around them so a s  

to  s t i m u la t e  e x a c t l y  the  s t r u c t u r e  o f  normal endometrium, and, not  

s to p p in g  a t  t h i s  e x tr a o r d in a r y  m im icry ^ th is  metamorphosed s t r u c t u r e  

p r o c e e d s  to  adopt th e  p h y s i o l o g i c a l  f u n c t i o n s  o f  th e  endom etrium .  

F u rth er  we are fo r c e d  to  im agine th a t  the s e r o s a l  en d o th e liu m  b eh a v es  

in  t h i s  f a s h io n  o n ly  in  th e  neighbourhood o f  the  fe m a le  r e p r o d u c t iv e  

o r g a n s ,  f o r  i t  i s  on ly  th e r e  t h a t  adenomyomata have been fo u n d . The 

h y p o t h e s i s  i s  too  s ta g g e r in g  f o r  me. The c e l l s  o f  th e  strom a o f  the  

endometrium have none o f  th e  p r o p e r t i e s  o f  f i b r o b l a s t s .

The m ig r a to r y  th e o r y  q u i t e  e a s i l y  e x p l a i n s  the o c c u r r e n c e  o f  adenomy

omata in  any o f  th e  s i t u a t i o n s  in  which th e y  have beam fo u n d . Take 

f o r  example an adenomyoma in  a v e n t r o f ix e d  u t e r u s .  Such c a s e s  have 

been r eco rd ed  by Meyer (Z e i t . f .G e b .X L I V ,1 9 0 3 )  and K la g es  ( i b i d . ,

LXXjB 8 6 8 ) .  (The l a t t e r  even  r e c o r d s  th a t  the tumour ̂ p a in fu l  duru.ng 

m e n s t r u a t io n ) .  The s u s p e n s io n  o f  t h e  u t e r u s  was perform ed f o r  

SOBS p a t h o l o g i c a l  c o n d i t io n  o f  t h a t  organ; a new c o n n e c t io n  was 

e s t a b l i s h e d  betw een th e  u te r u s  and th e  abdom inal w a l l :  th e  m ig r a t in g  

t u b u le s  cou ld  e a s i l y  p e n e t r a te  t h i s  band: s u s p e n s io n  bands mot i n f r e q 

u e n t l y  t h i n  out and b reak , and in  the extrem e c a se  t h e  tumour would be 

t r a n s f e r r e d  to  th e  u t e r i a e  w a l l .

The tu b a l  adenomyomata a r e  mot e s s e n t i a l l y  d i f f e r e n t  from th o s e  

o f  t h e  u te r u s  p r o p er .  They are  mot uncommon. G e n e r a l ly  th e y  a re  

found  c l o s e  up to  th e  p o in t  o f  e n tra n ce  o f  t h e  tube in t o  the  body o f



th e  u t e r u s .  Sometimes l i t t l e  adenomyomatoue m odules are  found mojre

d i s t a l l y .  I t  i s  s a id  t h a t  b eca u se  th e  t u b a l  mucosa do.;s not c o n t a in

g la n d s  l i k e  th o s e  o f  the c o r p o r e a l  endometrium i t  cannot be th e  so u r c e

o f  t h o s e  adanomyomatous n o d u le s  ,though a l l  admit th a t  i t  o r i g i n a t e s

from e x a c t l y  the same embryonic t i s s u e  a s  the u t e r i n e  m ucosa. The 
i s  ^ a i n

s e r o s a l  or ig im /iB V O ked . But in  many c o n d i t i o n s  o f  a c h r o n ic  in fla m m a t

o ry  n a tu r e ,  th e  normal s t e l l a t e  f o l d i n g  o f  th e  e p i th e l iu m  i s  so much 

in c r e a s e d  t h a t  pouching  a c t u a l l y  t a k e s  p la c e  and p r o lo n g a t io n s  o f  

th e  e p i th e l iu m  occu r  in t o  c r e v i c e s  in  the  m uscle  c o a t .  There i s  th e  

same l i a b i l i t y  t o  i n f i l t r a t i o n  a s  in  th e  body o f  t h e  u t e r u s .

S h o r t ly  a f t e r  th e  appearance o f  emr f i r s t  paper in  which we 

com mitted o u r s e lv e s  u n r e s e r v e d ly  to  th e  m ucosal th e o r y  o f  o r i g i n  o f  

u t e r i n e  adenomyomata P ic k  s e n t  u s  a s e c t i o n  o f  aa adenomyoma o f  th e  

v a g in a ,  and a t  th e  tim e we had to  c o n f e s s  t h a t  t h e r e  m ight be  

e x c e p t i o n s .  Of r e c a n t  y e a r s  a g o o d ly  numberof such grow ths have been  

ra co rd a d . Loekyer h a s  c o l l e c t e d  47 c a s e s  from the l i t e r a t u r e .  They 

a r e  more p r o p e r ly  c o n s id e r e d  tumours o f  th e  r e c t o v a g i n a l  septum . I  

had two c a s e s  w ith in  a few  m onths. They are t h e r e f o r e  n o t uncommon 

and as  t h e y  may on o c c a s io n  form tumours on th e  r e c t a l  w a l l  th e y  

are im portant to  th e  surgeon  from th e  p o in t  o f  v iew  o f  d i a g n o s i s  o f  

c a n c e r  o f  t h e  rectum . I f  th e  r e a l  mature i s  not a p p r e c ia t e d  by th e  

P a t h o l o g i s t  he may agree  in  r e g a r d in g  th e  r e c t a l  tumour a s  an ademo- 

careinom a o f  th e  rectum . In both  c a s e s  the  tumour was e x c e s s i v e l y  

p a i n f u l  during  m e n str u a t io n .  In one th e r e  was a d i s t i n c t  tumour in  

th e  a n t e r io r  r e c t a l  w a l l  v ary  hard on p a lp a t io n  but w ith o u t  u l c e r a t i o n  

o f  th e  mucous membrane. T liis  h ard n ess  was c o n t in u o u s  r ig h t  up to  

th e  u t e r u s .  The u t e r u s ,  and p art  o f  th e  r e c t o v a g i n a l  septum in c lu d in g



br\ The
an o v a l  p i e c e  o f  r e c t a l  mucosa on one s id e  and vago.nal^was rem oved.

The f e w  s e p t a l  adenomyomata t h a t  were r eco rd ed  by t h i s  t im e were  

c o n s id e r e d  by th e  a u th o r s  to  have o r i g i n a t e d  from the  s e r o s a  o f  

D o u g la s ' s  pouch . I  tnade s e c t i o n s  from th e  p o s t e r i o r  w a l l  o f  t h e  

u t e r u s ,  c e r v i x ,  and vagina^and fou n d ^  an u n u s u a l ly  e x t e n s i v e  p r o l i f e r a t 

ion  o f  e n d o m e tr ia l  t u b u le s  i n t o  the  m u sc u la tu r e .  There was a c o n g r e 

g a t io n  o f  adanomyomatbus i s l e t s  tow ards th e  s e r o u s  c o v e r in g  o f  t h e  u t e r u s  

and betw een  th e  two ^ sc a t te r e d  more s p a r s e l y , s m a l l  adenomyomatous i s l e t s .  

Such i s l e t s  were tr a c e d  down in t o  th e  c e r v i x ,  in  the  w a l l  o f  th e  p o s t -

t a r i r r  f o r n ix  and in  th e  r e c t o v a g in a l  w a l l .  In th e  l a t t e r  s i t u a t i o n  * /
t h e r e  was an u s u s a a l  amount o f  f ib r o u s  t i s s u e  r e a c t i o n ,  so  much 

in d eed  t h a t  i t  looked  l i k e  a d i f f u s e  f ib ro m a , and th e  t u b u l e s  were 

few  i n  number. These were found however under the  v a g in a l  e p i t h e l iu m  

and under th e  submucosa o f  th e  rectu m . I n d iv id u a l  s e c t i o n  d id  n o t  

show th e  whole p r o c e s s  büt from th e  hundreds t h a t  were exam ined i t
■f

was p o s s i b l e  tb  d e term in e  th a t  th e  t u b u le s  found in  th e  septum were 

c o n t in u o u s  With th o se  i h  the u t e r in e  submucosa. ( F i g . 4 ), In th e  o th e r  

c a s e  th e  h a rd n ess  o f  th e  c e r v i x ,  t o g e t h e r  w ith  th e  p r e s e n c e  o f  a hard  

i l l - d e f i e d  p r o lo n g a t io n  from t h e  back o f  t h e  c e r v i x  a lo n g  th e  c o u r s e  

o f  th e  l e f t  s a c r o u t e r in e  l ig a m e n t ,  l e d  th e  Surgeon to  t h in k  he was 

d e a l i n g  w ith  a carcinom a o f  th e  e n d o c e r v ix  sp r e a d in g  a lo n g  th e  s a c r o -  

utef* ihe lym phatiss, and th e  u t e r u s ^  part o f  th e  v a g in a ,  and th e  l e f t
i  ̂  ̂ '

s a c r o k u te r in e  l ig a m en t  were removed. As I  do not t h in k  th a t  c a r -  

ciaomà o f  th e  u te r u s  e v e r  sp rea d s  in  t h a t  d i r e c t i o n ,  I  s u g g e s te d  th a t  

i t  might be a m ig r a t in g  adenomyoma,before th e  s e c t i o n  was c u t .  So 

i t  p roved . Tha c e r v i c a l  andomatrium had in vad ed  the  ?&ole o f  th e  

m u scu la tu re  o f  th e  c e r v i x  v ery  d e e p ly ,  and r i g h t  throughout i t  th e r e  

were sm a ll  t e n s e  c y s t s .  U h fo r tu n h te ly  a  c o n t in u o u s  s e c t i o n  was



mot ta k en  r ig h t  in t o  th e  s a c r o u t e r in e  l ig a m e n t  and so I cannot  

d e f i n i t e l y  and in d u b i t a b ly  d em on stra te  a c o n t i n u i t y  o f  th e  p r o c e s s  

but a t r a n s v e r s e s e c t i o n  a c r o s s  the l a t t e r  p o r t io n  showed th e  

t y p i c a l  appearance o f  adenomyoma w ith  t u b u le s  imbedded in  c e l l u l a r  

strom a ( f i g , 5 ) .  U n lik e  th e  o th e r  c a se  i t  d id  not show a c t u a l  in v a s io n  

o f  th e  r e c t a l  w all but i t  was g e t t i n g  on tow ards i t .

1 have had two c a s e s  a l s o  o f  adenomyoma o f  the broad l ig a m e n t .

In one o f  t h e s e ,  from a p a t i e n t  o f  64 , the  i n f a n t i l e  u ta r u s  c o n ta in e d  

a p e a - s i z e d  in tr a m u r a l  myoma o f  the  o r d in a r y  typ e  and s e v e r a l  w alnut  

s i z e d  su b se r o u s  f i b r o i d s .  One o f  the se l a y  between t h e  l a y e r s  o f  

tha  broad lig a m en t towards the tu be  and had a th in  p e d ic u la r  a t t a c h 

ment to  th e  l a t e r a l  w a l l  o f  t h e  u t e r u s .  As mo s u s p ic io n  o f  adenomy

oma e n te r e d  my mind I to o k  a s e c t i o n  from t h i s  l a s t  tumour and th e  

r e s t  o f  th e  specim en  was d e s t r o y e d .  S e c t i o n s  showed i t  to  be a  

t y p i c a l  adenomyoma. I w ish to  em phasise  th e  f a c t  th a t  th e  tumour 

was co n n ected  d e f i n i t e l y  w ith  t h e  u t e r u s .  In th e  second c a s e ,  the  

surgeon  r  emoved from th e  b ase  o f  th e  r ig h t  broad l ig a m en t  a tumour 

o f  t h e  s i z e  o f  a T angerine orange which he in fo rm s me was a t ta c h e d  

to  th e  u te r u s  by a cord o f  f ib r o u s  t i s s u e .  The s e c t i o n  showed 

t y p i c a l  adenomyona ( f i g . 6 ) .

In a c a s e  o f  adenomyoma o f  t h e  ovary  r e p o r te d  by Semmelink  

aM  da J o s s e l i n  ds Jong  (I'Onat . f  . a e b .u .G y n ,x x i i ,p  244)  the o v ary  was 

found to  be adherent to  an adenomyoma on t h e  p o s t e r i o r  w a l l  o f  th e  

n t a r u s .  Doubt l e s  th e  ovary had formed an a d h es ion  w ith  the u t e r i n e  

tumour and had s u b s e q u e n t ly  been i n f i l t r a t e d  though the a u th o r s  

regard ed  t h e i r  ca se  a s  a p r o o f  th a t  the s e r o s a  was a s o u r c e  o f  the  

turnout.
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1 7
I f  rny th e o r y  were c o r r e c t  I  argueâ t h a t  we might e x p e c t  to  coma

a c r o s s  an adenomyoma in  a s i t u a t i o n  n o rm a lly  out o f  c o n n e c t io n  w ith  th e

u t e r u s  or rep B o d u ct iv e  o rg a n s  to  which p la ç a  i t  had bean t r a n s f e r r e d

and had broken i t s  c o n n e c t io n .  In 1912 I  was Imcky enough t o  m jet

w ith  such  an extrem e c a se  and I put i t  forward a s  d e m o n str a t in g  the

i n f i l t r a t i n g  and m ig r a to r #  p r o p e r t i e s  o f  adenomyoma o f  t h e  u t e r u s .

The p a r t i c u l a r s  o f  th e  c a s e  a r j  as  f o l l o w s : -

The p a t ie n t  was a la d y  aged 33 , under th e  c a re  o f  my c o l l e a g u e  
Mr. C e c i l  Pow ntrea . She com plained o f  e p i g a s t r i c  p a ia  

b rou gh t om by any s l i g h t  e x e r t i o n .  She had lo n g  been o f  a v ery  
c o n s t ip a t e d  h a b i t  and had been em ploying r e c t a l  i r r i g a t i o n  f o r  
f o u r  m onths. The memstrual h i s t o r y  was u n im p o rta n t .  She 
complaimdd o f  p a in  in  th e  back and had been ÿnmslm# l o s i n g  f l e s h  
Snamata were re tu rn ed  in  two or th r e e  d i s t i n c t  p o r t i o n s .  X -ray  
e x a m in a t io n  showed marked v i s c e r o p t o s i s .  Her symptoms were h e ld  
to  p o in t  to  p t o s i s  o f  t h e  s igm oid  c o lo n ,  and in  J u l y , 1912  

laparotom y was performed under t h i s  d i a g n o s i s .  Mr. Rowntree  
found a v e r y  lo n g  s igm oid  lo o p  l y i n g  in  D o u g la s ' s  pouch , th e  
l e f t  o v ary  e n la rg ed  and p r o la p s e d ,  and a d h e s io n s  b etw een  th e  
l e f t  broad l ig a m e n t  and th e  m esosigm oid . The broad l ig a m e n t  
was d iv id e d  and th e  ovary  removed. The s ig m o id  lo o p  was p u l le d  
up out o f  the  pouch o f  D ouglas w ith  s l i g h t  d i f f i c u l t y .  On r e 
p la c in g  i t  th e r e  was n o t ic e d  on i t s  a n t im e s e n t e r ic  b ord er  a sm a ll  
puckered a r e a ,  h a l f  am in c h  im d ia m e te r ,  a t  th #  m id p o in t ( th e  
most dependent p a r t )  o f  th e  l o o p .  Underneath t h i s  a r e a  th e r e  
was a v e r y  hard n od u le  in  th e  bowel w a ll  o f  th e  s i z e  o f  a  
B a rc e lo n a  n u t .  I t  seemed from i t s  appearance and t h e  s e n s a t i o n  

i t  gave  to  the f i n g e r  to  be p e r f e c t l y  t y p i c a l  o f  carc in om a, and 
such was tha o p in io n  o f  Mr. w.Brmest M ile s ,  who happenad to  be 
in  th e  N u rsing  Home at th e  t im e . I n s p e c t io n  o f  t h e  p o s t e r i o r  
w a l l  o f  th e  u t e r u s  showed a l o c a l i s e d  t h ic k e n in g  o r  p la c q u e  o f  
growth under th e  p eritoneum  a t  th e  j u n c t io n  o f  t h e  c e r v i x  and 
c o r p u s .  On a l lo w in g  the s igm oid  to  ta k e  up i t s f p r e v i o u s  
p o s i t i o n  i t  was found th a t  th e  two came in  c o n t a c t  ( P i g .7 )
The p la c q u e ,  f l a t ,  c i r c u l a r ,  h a r d ly  r a i s e d  from th e  s u r f a c e ,  a  
fe w  m i l l im e t r e s  in  t h i c k n e s s ,  was c o n s id e r e d  to  be an im p la n t a t io n  
o f  cancer from tha  s ig m o id .  Under such c ir c u m sta n c e s  a  r a d i c a l  
o p e r a t io n  had to be postponed  u n t i l  the  p a t i e n t ' s  r e l a t i v e s  ware 
in form ed . The u t e r i n e  p la cq u e  was removed, and wh^n I examined  
i t  I found i t  to  be an adenomyoma. P e r m is s io n  was g iv e n  f o r  a  
l o c a l  r e s e c t i o n  o f  th e  s igm oid  grow th , but a t  the  o p e r a t io n  
b e fo r e  p r o c e e d in g  w ith  th e  r e s e c t i o n  Mr. Rowntree opened in t o  
th e  bow el beyond th e  m argins o f  th e  growth and found t h a t  th e  
e p i t h e l i a l  l a y e r  was q u i t e  i n t a c t .  A sm all p o r t io n  o f  bow el  
was t h e r e f o r e  removed and e n d - to -e n d  a n a s to m o s is  p erform ed .
The specim en showed a sm all puckered a r e a  on th e  s e r o u s  s u r fa c e  
w ith  s l i g h t  h a e m o r r h a g e ; . c u t t i n g  through t h i s  we found a w hite
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f ib r o u s  grow th w ith  r a th e r  i n d e f i n i t e  m argins a p p a r e n t ly  e x 
t e n d in g  r i g h t  up t o  the mucous l a y e r  but not i n v o lv in g  i t .  On 
m ic r o sc o p ic  e x a m in a t io n  i t  i s  e v id e n t  ( f i g s .  6 & 9) th a t  th e  
ou term ost ^ a r t  i s  composed o f  f ib r o u s  t i s s u e  in  # i i c h  are found  
g ia n d  t u b u le s  surrounded f o r  the most p a r t  by a sm a ll  aaiount 
o f  c e l l u l a r  strom a. These t u b u le s  spread  out in t o  the m uscu lar  

>Coat, which i s  much d i s t o r t e d ;  th ey  reach ed  r i g h t  up to  th e  
sObmhpous c o a t ,  and some s e c t i o n s  show them a c t u a l l y  in  the  
rtupOfus l a y e r ,  from th e  t u b u le s  o f  which th e y  can be d i s t i n g u i s h e d  
thSi jbe ab sen ce  o f  g o b le t  c e l l s  and mucinous m a t e r i a l .  The 
ragged  me 1̂ 8 o f  th e  l i t t l e  puckered a r e a  on th e  s e r o u s  c o a t  and 
th e  p r e s e n c e  o f  hadmorrhagie a r e a s  im th a t  s i t u a t i o n  show th a t  
i t  kds l a t e l y  bee® adherent to  som eth in g  e l s e  and th a t  t h i  
afthaélon ihad been broken .

The seq u en ce  o f  e v e n ts  a lm ost c e r t a i n l y  i s  as  f o l l o w s  

/ An adenomyoma h a v in g  s t a r t e d  from the  endometrium  

m ig r a t e d , / and was ex tru d ed  through th e  w a ll  p o s t e r i o r l y ;  owing to  

haemorrhage o c c u r r in g  d u r in g  a m enstrua l p e r io d  the s e r o u s  s u r f a c e  

was broken; the  lo a d ed  and dependent s ig m o id  c o lo n  became aid her en t  

to  t h i s ;  th e  g la n d u la r  c o n s t i t u e n t s  i n f i l t r a t e d  t h e  w a l l  o f  th e  

s ig m o id ;  th e  a d h esion  became a t te n u a te d  by movements o f  th e  i n t e s t i n e  

and a t  o p e r a t io n  th e  s l e n d e r  a d h es io n  was broken l e a v i n g  a d i s c o i d  

p o r t io n  in  th e  u t e r u s  and an abraded a r e a  in  th a  c o lo n .  Supposing  

a g r e a t e r  l e n g t h  o f  tim e had e la p sed  t h e  s c a r  oft t h e  s igm oid  m ight  

h ave h e a le d  o v er  and the  e v id e n c e  o f  c o n n e c t io n  betw een th e  two 

would have been  q u i te  l o s t .  As i t  i s ,  i t  s e r v e s  to  show how th e  

tumours i n f i l t r a t e  and m ig r a te ,a n d  we need in vok e  th e  th e o r y  o f  

r e s t - c e l l  o r ig in  to  e x p la in  the  o ccu rren ce  o f  such  tumours in  

s i t u a t i o n s  at a d i s t a n c e  from th e  endometrium.

When I had rep o r te d  t h i s  c a s e  Mayo Robson s e n t  me 

n o t e s  o f  a c a se  and s e c t i o n s  o f  a tumour from th e  w a ll  o f  th e  

s ig m o id  c o lo n  - a t y p i c a l  adenomyoma. The c a s e  had been d ia g n o se d  

a s  u l c e r  o f  th e  s igm oid  o r  a d h e s io n s  from l o c a l  p e r i t o n i t i s .



He had found a t  o p e r a t io n  an a d h es io n  between th e  bow3l and 

th a  f a l l o p i a n  tube and o v a ry .  ^yhen th e  a d h e s io n s  were d e ta c h e d  

th ara  wftBS found a  w ell-m arked c i c a t r i x  in  th e  s igm oid  s i x  in c h e s  

from th e  rectum . The bowel was not c o n s t r i c t e d  and th e  f i n g e r  co u ld  

be p a sse d  th rou gh  on in v a g i n a t i o n .  As mo p e r m is s io n  had been  

o b ta in e d  f o r  e n terec to m y  the  abdomen was c l o s e d .  No r e l i e f  r e s u l t i n g  

from th e  b rea k in g  d o’wri o f  a d h e s io n s ,  th e  abdomen was a g a in  opened  

seven  weeks l a t e r  and th e  bowel c iC a t r ix  was r e s e c t e d .  Tha tumour 

was about th e  s i z e  o f  a f i l b e r t  and was s i t u a t e d  on th e  a n t im e s e n t e r i c

bord er  o f  tha  s ig m o id .

C lara  Stew art ( jo u r n a l  o f  O bst. and Gym. 1914) r e p o r te d  an 

adenomyoma o f  th e  rectum  s im i l a r  in  many r e s p e c t s  to th e  s ig m o id  

tumour I had r e c o r d e d .  R e c e n t ly  she  r e p o r te d  to  t h e  P a t h o l o g i c a l  

S o c ie t y  o f  Great B r i t a in  and Ir e la n d  th e  d i s c o v e r y  o f  a t y p i c a l  

adanomyoma in  th e  w a l l  o f  th e  i leu m  in  a c a s e  in  which th e r e  were 

e v id e n c e s  o f  o ld  a d h e s io n s  to  th e  p e l v i c  o r g a n s ,  (sae  J o u rn . o f  P a th ,  

and B a o t .  V o l . x x i i i  p . 2 3 5 ) ,  and regarded  i t  a s  e v id e n c e  i n  fa v o u r  o f  

the  th e o r y  o f  m igrât i o n .

The q u e s t io n  i s  l e f t  open as to  whether ademomyomata sh o u ld  be 

c o n s id e r e d  tr u e  tumours o r  n o t .  The myomatous p a r t  i s  a d v e n t i t o u s .

By some th e  c o n d i t io n  i  ; c a l l e d  "Ademotnyositis” . I t  i s  not n e c e s s a r y

to  invoke am in flam m atory  f a c t o r  in  th e  p a t h o g e n e s i s  o f  th e  c o n d i t i o n  

and th e  e v id e n c e  f o r  i t  i s  v e r y  s l e n d e r .  The e s s e n t i a l  f e a t u r e  i s  

am i n f i l t r a t i o n  o f  t i s s u e s  by the c o n s t i t u e n t s  o f  th e  endom etrium .

"I n f 1  I t r a t i v e  ad eaom atosis"  might be a b e t t e r  d é s i g n a t i o n .
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MALIGNANT CUTICULAE OEDgm

1 Thera ara two c o n d i t i o n s ,  th e  one r a r e  and t h e  o t h e r

c o m p a r a t iv e ly  common, in  which t h i s  h i t h e r t o  u n d e sc r ib e d  l e s i o n  may 

be fo u n d . The form er o f  t h e s e  i s  what has  been termed "acute  

carcinom a" o f  th e  b r e a s t ,  th e  l a t t e r  i s  th e  s o - c a l l e d  "brawny arm" 

i n  advanced mammary carcin om a. The s k in  o v e r  t h e  a f f e c t e d  b r e a s t  in  

t h e  a c u te  carc in om a, and, th e  s k in  e f  t h e  s w o l le n  arm i n  th e  advanced  

c a n c e r ,  b o th  show a rem arkable r e g u la r  s u p a r f i c i a l  p i t t i n g  and an  

a p p a ren t  t h ic k e n in g  o f  th e  e p i t h e l iu m .  These a p p ea ra n ces  are  d u e ,  

a s  I  s h a l l  show, to  a  b lo ck a g e  o f  th e  ly m p h a t ic  v e s s e l s  o f  th e  c u t i s  

% r a  by ca n cer  c e l l s  w ith  a  con seq uent oedema o f  th e  corium , c a u s in g  

a b u lg in g  outw ards o f  th e  e p id e r m is  e x c e p t  a t  th o s e  p l a c e s  where i t  i s  

moored down by t h e  deep i n s e r t i o n  o f  th e  h a ir  f o l l i c l e s  in t o  th e  

c u t i s  v e r a .  From v a r io u s  o b s e r v a t io n s ,  which I  need n ot h ere  d i s c u s s ,

I  have concluded  th a t  t h e r e  i s  no p le x u s  o f  ly m p h a t ic  ohanne 1# in  th e  

c u t i s  v a r a ,  but t h a t  th e r e  i s  an a r b o r i s a t i o n  th e r e  o f  th e  p e r p e n d ic u la r  

ly m p h a t ic s  which run down to  a  p le x u s  s i t u a t e d  on o r  under th e  deep  

f a s c i a e .  I t  i s  a  p e c u l i a r  f a c t ,  tha  e x p la n a t io n  o f  w hich I  do  n ot  

know, th a t  in  o r d in a r y  d r o p s i c a l  c o n d i t io n s  th e  c u t i s  v e r a  i s  n o t  

d i s t e n d e d .  I  have t h e r e f o r e  used t h e  term  " c u t i e u la r  oedema" to

e x p r e s s  tha  c o n d i t io n  t o  be d e s c r ib e d .  I  have o n ly  found i t  where 

th e  ly m p h a t ic s  a re  e x t e n s i v e l y  b lock ed  by can cer  c e l l s .  I t  may e x i s t  

in  e l e p h a n t i a s i s  but I  have not had an o p p o r tu n ity  o f  exam ining  

t h a t  c o n d i t io n .

(1 )  Tha Pean d 'o ra n g e  o f  Acute Mammary Carcinoma.

Acute mammary carcinom a i s  seldom  met w i t h ,  or a t  any r a t e  i s  

r a r e l y  d ia g n o se d .  During a p e r io d  o f  e ig h t e e n  y e a r s  and amongst



many hundreds of* c a s e s  o f  b r e a s t  tumours I  have o n ly  e n co u n tered  th e  

c o n d i t i o n  t e n  t im e s .  Most o f  t h e s e  c a s e s  were w rongly d ia g n o se d  

by t h e  c l i n i c i a n s ,  th e  r a p i d i t y  o f  t h e  p r o c e s s  and th e  age o f  th e  

p a t i e n t  l e a d in g  them t o  th in k  th a t  th e y  had to  d e a l  w ith  an i n f e c t i v e  

c o n d i t i o n .  In su ch  c a s e s  th e  d u r a t io n  o f  th e  d i s e a s e  from b e g in n in g  

to  end may be measured in  w eek s . Though i t  i s  a lw ays o f  im p ortan ce  

t o  r e c o g n i s e  any can cer  prom ptly  and t o  o p e r a te  prom ptly  and a s  e x 

t e n s i v e l y  a s  p o s s i b l e ,  no m atter  how s m a ll  or  how s lo w  in  grow in g  i t  may 

be^ ^ e t  in  t h e s e  c a s e s  o fV a cu te  mammary carcinom a prompt r e c o g n i t i o n  

and im m ediate and e x t e n s i v e  o p e r a t io n  are  a b s o l u t e l y  e s s e n t i a l  i f  th e  

r e m o te s t  h op es  o f  i t s  cure are  to  be e n t e r t a i n e d .  Few o f  t h e  s u r g i c a l  

o r  p a t h o l o g i c a l  t e x t - b o o k s  r e f e r  t o  t h i s  p a r t i c u l a r  w e l l - d e f i n e d  c l a s s  

o f  b r e a s t  c a n c e r s ,  and o f  th e  few  t e x t - b o o k s  th a t  do m ention  i t ,  o n ly  

one to my know ledge, a d o p t in g  th e  e x p la n a t io n  o f  th e  s k in  c o n d i t i o n  

which I p o in te d  out i n  1909 , g i v e s  t h e  r e a l  ca u se  o f  th e  pean d 'o r a n g e .

C l i n i c a l  c h a r a c t e r s . -  Acute carcinom a p r e s e n t s  i t s e l f  a s  a

d i f f u s e  s w e l l i n g  o f  th e  b r e a s t  i n  which th e  normal shape o f  th e

organ i s  r e t a in e d ;  i n  f a c t ,  i n  comparing th e  two b r e a s t s  one would be

i n c l i n e d  to  sa y  t h a t  from an a r t i s t i c  p o in t  o f  v ie w  t h e  a f f e c t e d

b r e a s t  i s  t h i  b e t t e r  m o d e lle d .  There i s  me f l a t t e n i n g  t o  be o b s e r v e d ,

no p u c k e r in g  even on d i g i t a l  movement, no a s y w e t r i c a l  b u lg in g ,  no

appearance as  i f  o f  a h e a le d  s c a r .  The n ip p le  may h o t  be a p p r e c ia b ly

indrawn nor g iv e  any so r o -s a n g u in e o u s  d i s c h a r g e .  There may o r  may

n ot b e  a s l i g h t  b lu s h  on t h e  s k i n ,  e s p e c i a l l y  in  t h e  lo w e r  p a r t  o f  th e

b r e a s t ,  but a t  any r a t e  th e r e  i s  n e i t h e r  h e ig h te n e d  tem p eratu re  nor

t e n d e r n e s s .  P a lp a t io n  o f  th e  b r e a s t  shows th a t  t h e  s w e l l i n g  i s

d i f f u s e  and t h a t  th e r e  i s  no l o c a l i s e d  h a r d n e ss ,  p erh ap s  no h a r d n e ss  a t  
a l l .



g 4
The d is a a s a  may e x i s t  d u r in g  pregnancy  o r  l a c t a t i o n ,  and in  

t h e s e  c a s e s  i s  l i a b l e  to  e sc a p e  d e t e c t i o n ,  o r  i t  may be found a t  

any a g e ,  though g e n e r a l l y  i t  o c c u r s  i n  women who have n ot rea ch ed  

th e  p e r io d  a t  which th e  o c cu rren ce  o f  c a n c e r  i s  most common. Thus i t  

f o l l o w s  t h e  broad la w , to  which t h e r e  are e x c e p t i o n s ,  t h a t  th e  younger  

th e  age o f  th e  p a t i e n t  the  more ra p id  th e  grow th . There a r e  two p o i n t s  

in  th e  d i a g n o s i s  o f  th e  c o n d i t io n  th a t  are  o f  g r e a t  v a lu e  -  th e  

d i f f u s e  s w e l l i n g  l i k e  a  h y p ertro p h y  and hhü o cc u r r e n c e  o f  peau d 'o r a n g e  

and th e  c o n ju n c t io n  o f  t h e s e  two s i g n s  i s  pathognom onic . To the  

l a t t e r  a t t e n t i o n  may be more f u l l y  d i r e c t e d .  The name paau d 'o r a n g e  i s  

d e s c r i p t i v e  enough to  one who has s e e n  i t ,  but to  th o s e  who have not  

n o t ic e d  th e  c o n d i t io n  i t  may not convey much im p r e s s io n ,  f o r  oran ge  

s k in  i s  v a ry  v a r ia b le  and th e  i r r e g u l a r  p i t t i n g  and p u c k e r in g  o f  th e  

l a t t e r  m ight v ery  w e l l  d e s c r ib e  th e  f a i r l y  common ap pearance o f  th e  

s k in  i n  cancer  o f  th e  b r e a s t  when i t  i s  a f f e c t e d  by c o n t r a c t io n  o f  a 

grow th u n d ern ea th . In a c u te  carcinom a, on th e  o th e r  hand, th e  s k in  

h a s  m inute p i t s  v ery  r e g u l a r l y  about a  q u a r te r  o f  an in c h  a p a r t  g i v i n g  

th e  appearance a s  i f  th e  s k in  had been dabbed w ith  a  b lu n t  p i n .

The accompanying photograph  g i v e s  a b e t t e r  id e a  than any  

d e s c r i p t i o n  can o f  th e  c h a r a c t e r i s t i c  appearance ©f th e  s k i n .  i)

The u s u a l l y  a c c e p te d  o p in io n  i s  th a t  th e  p i t t i n g  i s  caused  by 

th e  c o n t r a c t io n  o f  th e  f ib r o u s  t i s s u e  i n  th e  tumour a c t i n g  th rou gh  

th e  su sp e n so r y  l ig a m e n ts  o f  A s t l e y  C ooper. F i g . 2 shows one o f  t h e s e  

" lig a m en ts"  o f  t r a b e c u la e  running to  th e  eorium  through t h e  i n t e r v e n in g  

a d ip o se  t i s s u e .  I t  w i l l  be r e f e r r e d  t o  l a t e r *  A g a in s t  t h i s

v iew  th e r e  a re  many o b j e c t i o n s .  The A s t l e y  Cooper l ig a m e n t s  a re  not  

80 u n iform  in  t h e i r  arran gem en ts , nor a r e  th e y  so  c l o s e l y  s e t  i n  

r e l a t i o n  t o  each  o th e r  a s  t o  ppoduce by t h e i r  c o n t r a c t io n  such
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r e g u l a r  p i t t i n g .  A gain , any o e n t r d c t io n  from b o l e #  would n o t  prod u ce  

d e p r e s s i o n s ,  th e  d ep th  o f  td iich  i s  as  g r e a t  a s ,  i f  n o t  g r e a t e r  th a n ,  

t h e i r  b r e a d th .  We sh ou ld  e x p e c t  when we f r e e  t h e  skim by d i s s e c t i n g  

under i t  t h a t  th e r e  would be d im in u t io n  i n  t h e  d ep th  o f  th e  p i t s ,  

i f  t h e y  were due to  c o n t r a c t io n  from b e lo w . But th e  c h i e f  argument 

a g a in s t  a c c e p t in g  th e  g e n e r a l  v ie w  i s  t h a t  th e  c o n d i t io n  i s  found  

o n ly  i n  v e r y  r a p i d l y  g ro w in g , r a p id ly  exp an d in g  tum ours, in  w hich  

th e  f ib r o u s  t i s s u e  i s  a t  a  minimum. C o n tr a c t io n  im l e s s  a c u te  

tumours p rod u ces  a much rougher p u c k e r in g .

M ic r o sc o p ic  ap p earan ces  o f  a c u te  c a r c in o m a .-  S i c t i o n s  ta k en  

from t h e  tumour shows la r g e  a r e a s  o f  s p h e r o id a l  c a l l s  c l o s e l y  

packed t o g e t h e r  and g e n e r a l l y  w e l l  p r e s e r v e d ,  though som etim es  

e x h i b i t i n g  c e n t r a l  d i s i n t e g r a t i o n s .  The appearance i s  som etim es  

c a l l e d  "medullary" carcin om a. The strom a i s  u s u a l l y  r e l a t i v e l y  

sm a ll  in  amount. P o r t io n s  m a y b e  ch o sen  from th e  grow th w hich  

show o n ly  p r o l i f e r a t i o n  w ith in  th e  d u c t s  and a c i n i ,  but t h i s  p r o 

l i f e r a t i o n  i s  a lw a y s  a  marked f e a t u r e  and d i f f e r s  from t h a t  o f  

m a s t i t i s ,  in  t h a t  th e r e  i s  no l o s s  o f  n u c le a r  s t a i n i n g ,  w h i l s t  

th e  c e l l s  tend  t o  form numerous d au gh ter  lu m in a . At such  p a r t s  a s  

t h e s e ,  th e  e l a s t i c  t i s s u e  s h e a th  o f  t h e  d u e t s  i s  som etim es i n t a c t ,  

a t  o t h e r  p a r t s  i t  seems t o  bo u n d erg o in g  s o l u t i o n .  T h is  p r o l i f e r a t i o n  

i s  found everyw here throu ghou t th e  g la n d ;  th e  e p i t h e l iu m  o f  t h e  

whole organ seem s to  be m a lig n a n t .  In a d d i t i o n ,  a s  we g e t  n e a r e r  

th e  edge o f  th e  grow th , we f i n d  e x t e n s i v e  ly m p h a tic  b lo c k in g  by  

m asses O f  c a n c e r  e e l h .  In f i g . 2 th e  t r a b e c u la  runn ing  from t h e  

mammary g lan d  t© th e  derm is  through th e  in t e r v e n in g  f a t  c a r r i e s  in

i t s  ly m p h a t ic s  e p i t h e l i a l  c ^ l l s  i n  d i r e c t  c o n t in u i t y  w ith  t h e s e  o f  
th e  grofrth .



Appearance o f  th e  s k i n . -  When th e  s k in  i s  out th rou gh  

i t  a p p ea rs  to  be enorm ously  th ick e n ed  -  from  th e  normal 0 .6 - 1  

m il l im e tr e  o v er  t h e  b r e a s t  to  6 m il l im e tr e s  o r  m ore. I t  i s  d en se  

and w h ite  and ap p ears l i k e  o r d in a r y  squamous e p ith e liu m  much 

th ic k e n e d , and i t  r e t a in s  t h i s  appearance in  a lc o h o l .  But th e  

m icro sco p e  shew s th a t  th e  e p ith e liu m  As i t s e l f  i s  th in n e r  th an  

u s u a l .  The norm al p a p i l la e  are to  a g r e a t  e x te n t  o b l i t e r a t e d  

o r  a re  o n ly  i r r e g u la r ly  m a in ta in ed . At some p a r ts  th e  papill& W y  

l a y e r s  and e l a s t i c  t i s s u e  are q u ite  a b s e n t ,  a t  o th e r s  th e y  are d e n se ,  

w h ils t  in te r m e d ia te  c o n d it io n s  are  fo u n d . Where th e y  are  a b se n t  

th e  change seem s to  be a s s o c ia t e d  w ith  th e  p r e se n c e  o f  c o l l e c t i o n s  

o f  lym p h o cy tes  and some p lasm a c a l l s  d i r e c t l y  under th e  e p ith e l iu m .  

The c o n d it io n  th e n  resem b les  what h a s  been d e s c r ib e d  by R ib b e r t ,  

V ic to r  Bonney, and o th e r s  as t i s s u e ^ r e p a r e d  fo r  ca n ca ra u s in v a s io n  

by th e  s u r fa c e  e p ith e l iu m . I t  may, h ow ever, h e r e  be n o ted  th a t  

th e  s u r fa c e  e p ith e liu m  i s  n o t p r o l i f e r a t i n g ,  a lm ost c e r t a i n l y  n ev er  

would do 8 0  and i t  i s  p ro b a b le  th a t  th e  s o - c a l l e d  " p recan cerou s"  

c o n d it io n s  are  b rought about by th e  same m echanism .

The w hole ap p aren t th ic k e n in g  o f  th e  s k in  i s  due t o  th e  

c o n d it io n  o f  th e  cer iu m . The c o n n e c t iv e  t i s s u e  app ears to  be 

in  a sodden  c o n d it io n ,  th e  f ib r o u s  s tr a n d s  are w id e ly  se p a r a te d  

from  ea ch  o th e r ,  and a r t e r i o l e s  are  d i l a t e d ,  and t h e ir  w a lls  a re  

th ic k e n e d . The lymph ch a n n e ls  are e s p e c i a l l y  markad. To?/ards th e  

d eep er  p a r t s  o f  th e  cerium  i t  would seem a s i f  p r a c t i c a l l y  e v e r y  

ly m p h a tie  ch an n el were f i l l e d  w ith  c a n cer  c e l l s ;  some are  f i l l e d  

r ig h t  up to  t h e i r  o r ig in  im m ed ia te ly  under th e  e p ith e l iu m , o t h e r s  

a s  t h e y  approach th e  s u r fa c e  are s e e n  to  be empty and o f t e n  d i l a t e d .
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Figure 2. Figure 3.

Fi^* 8« A DrojGction d r & w i o f  -a SGCtion o i  tho skin ot thG orGasv* in  
the condition  o f  peau d ’oran^e. The strand o f  f ibrous t i s s u e  passing  
up to the Goriuai through the fa t  i s  strewn with masses o f  cancer c e l l s  
in lymphat ics .  The black dots in the eorium represent minute c o l l e c t i o n s  
o f  cancer c e l l s .

Fig .  3. A p r o j e c t i o n  drawing on a l a r g e r  s c a l e  o f  the  corium a t  the  s i t e
o f  one of  the s k i n ‘p i t s  shown in  f ig u r e  1. All the  lymph v e s s e l s  a re
widely d i l a t e d .  Many o f  them co n ta in  cancer  c e l l s . -  P e r i ly m p h a t ic  c o l l e c t i o n s  
arc C'&vtHncn.



P e r lly m p h a tic  c o l l e c t i o n s  o f  ly m p h o c y te s , w ith  a fe w  p lasm a  

c e l l s  acrfângst them , ara marked f e a t u r e s ,  and th e s e  p e r ily m p h a t ic  

i n f i l t r a t i o n s  s e e m ^ o  f e l l o w  a  d e f i n i t e  p la n ;  th ey  con verge  tow ards  

c o l l e c t i n g  ly m p h a tie  tru n k s  below  th e  coriu m . I t  i s  p ro b a b le  th a t  

th e  ly m p h a t ic s  in  th e  trab e& u la  r e p r e s e n t  th e  tru n k  and th e  s m a lle r  

v e s s e l s  in  th e  c u t i s  th e  b ran ch es o f  a ly m p h a tic  t r e e .  The ca n cer  

c e l l s  h ave perm eated  th e  ly m p h a tic s  in  th e  o p p o s it e  d i r e c t io n  

to  t h e  co u rse  o f  th e  lymph s trea m . In th e  c e n tr e  o f  some o f  th e s e  

p e r ily m p h a t ic  i n f i l t r a t i o n s  we may se e  sm a ll m asses o f  ca n c er  c e l l s  

in  w e l l  d e f in e d  ly m p h a tie  s p a c e s ;  in  some th e  ch a n n e ls  a re  q u ite  

em pty, w h i l s t ,  on th e  o th e r  hand, wa may f in d  ca n cer  c e l l s  in  

ly m p h a tic  c h a n n e ls , and even  empty c h a n n e ls  w ith o u t any p e r ily m p h a t ic  

i n f i l t r a t i o n s .  I t  i s  e v id e n t  from t h i s  th a t  th e  *round c a l l"  

i n f i l t r a t i o n  i s  n ot due t o  a r e a c t io n  to  th e  ca n cer  c e l l s  a s  such;  

i t  may b e p r e se n t where t h e s e  a re  a b sen t or a b se n t  # id r e  t h e s e  a re  

p r e s e n t .  In th e  form er c o n d it io n  i t  p r e c e d e s  th e  ly m p h a tic  p erm eat

io n .  Such i n f i l t r a t i o n s  seem to  me t o  be th e  d i r e c t  r e s u l t  o f  

co m p le te  b lo ck a g e  o f  th e  c h a n n e ls , s e e in g  th a t  where we f in d  them  

i t  i s  p o s s ib l e  to  t r a c e  th e  empty ch an n el back to  a p la c e  where 

th e  e p i t h e l i a l  c e l l s  a r e .  When th e y  are  a b se n t  e i t h e r  a-^round

em pty o r  a f i l l e d  ly m p h a tic  ch an n el i t  i s  to  my mi ad an e v id e n c e  

th a t  c o l l a t e r a l  b ra n ch es  ca rry  on th e  sm a ll amount o f  lymph 

c i r c u l a t io n  th a t  i s  n e c e s s a r y  a s  lo n g  as th e  s u r fa c e  e p ith e l iu m  

can l i v e -  Sm all a r e a s  o f  round c e l l  i n f i l t r a t i o n  can a l s o  be see n  

rounds d é f i n i t 3 a r t e r i o l e s ,  but th e y  a re  much l e s s  marked.



Tha d e p r e s s io n s  o f  th e  s u r fa c e  th a t  g iv e  th e  ap p earan ce  

o f  orange sk in  are th e  ex a g g era ted  p i t s  o f  the h a ir  

f o l l i c l e s .  { P i g .2 . )  The e r e c t o r  p i l a e  has i t s  f i b r e s  

s e p a r a te d  l i k e  t i t z *  th e  r e s t  o f  th e  coriu m . The th ic k e n in g  ©f th e  

s k in  i s  th u s due to  chan ges in  th e  coriu m . These ch an ges are  th e  

r e s u l t s  ®f ly m p h a tie  p erm eation  and co n seq u en t lymph s t a s i s .  The 

corium  i s  expanded and th e  o v e r ly in g  e p ith e liu m  i s  r a is e d  above 

i t s  normal l e v e l  by th e  p r e ssu r e  e x c e p t  at th o se  p la c e s  #i@re i t  i s  

bound down by th e  in s e r t io n  o f  a  h a ir  f o l l i c l e  deep in  th e  co riu m . 

There i s  no d is e a s e  o f  th e  b r e a s t  a t  a l l  l ik a j ^  to  produce t h i s  

ap p earan ce o th e r  than  c a n c e r . Thus even  im th e  ab sen ce  o f  o th e r  

s ig n s  a d ia g n o s is  o f  a c u te  mammary can cer  from t h i s  a lo n e  would be 

p r a c t i c a l l y  c e r t a in .

(2 ) Brawny Arm.

In ca n cer  o f  th e  b r e a s t  oedema o f  th e  arm on th e  a f f e c t e d  

sidG i s  a f a i r l y  fr e q u e n t  l a t e  phenomenon. I t  o c c u r s  a ls o  in  c a s e s  

where th e  b r e a s t  h as been removed fo r  carcinom a and th e r e  i s  

r e c u r r e n c e  in  th e  a x i l l a .  Som etim es, t o o ,  i t  i s  found a f t e r  com p lots  

rem oval o f  th e  mammary tumour to g e th e r  w ith  th orough  c le a r a n c e  o f  

th e  a x i l l a r y  c o n te n ts  in  c a s e s  th a t  have su r v iv e d  fo r  s e v e r a l  y e a r s  

w ith  a p p a re n tly  no m a lign an t t i s s u e  in  th e  a x i l l a .  The oedema 

i s  o b v io u s ly  due to  a b lo ck a g e  o f  ly m p h a tie  tru n k s presum ably  

in  th e  a x i l l a  f o r  p r a c t i c a l l y  a l l  th e  lymph d r a in a g e  o f  th e  arm 

p a s s e s  through  th a t  l o c a l i t y .  Now th e r e  are  two d i s t i n c t  v a r i e t i e s  

o f  t h i s  ©edema o f  th e  arm though th e  second  may la te r '% e o  b e  added  

t© th e  f i r s t .  The f i r s t  i s  a s  oedema o f  a s im p le  u n co m p lica ted  

n a tu r e .  The arm i s  s w o lle n ,  i t  may be in t e n s e ly  s w o lle n ;



f r e q u e n t ly  th e  hand i s  e x tr e m e ly  eed em ateoa^ . The s k in  i s  a lm o st  

t r a n s lu c e n t .  But th e  d i s t in g u is h in g  c h a r a c te r  o f  t h i s  v a r i e t y  

i s  t h a t  th e  skim ^anywhere in  th e  arm ^pits e a s i l y  on p r e s s u r e :  i t  

i s  s o f t  and y i e l d i n g .  I f  we cu t in to  such  an arm we s h a l l  f in d  

th a t  th e  s k in  i s  n o t a t  a l l  in c r e a s e d  in  t h ic k n e s s .  The c o n d it io n  

i s  cau sed  by f ib r o u s  c o n tr a c t io n  round th e  a x i l l a r y  ly m p h a tic  tr u n k s .  

The seco n d  v a r ie t y  t o  ipdiich th e  name "Brawny Arm" i s  more p r o p e r ly  

g iv e n  h a s d i f f e r e n t  c h a r a c t e r s .  The arm i s  s w e l l - n  j u s t  a s  much 

a s  in  th e  f i r s t  but th e  skim  e v e r  th e  w h oleeor p a r t o f  i t  i s  hard  

and r e s i s t a n t  to  th e  to u c h , mo lo n g e r  t r a n s lu c e n t  e x c e p t  p erh ap s  

on th e  back o f  th e  hand o r  lo w er  p a r t o f  th e  arm, and i t  d e e s  met 

p i t  on p r e s s u r e . '  In extrem e c a s e s  th e  sk in  show s what ap p ear to  

f l a t  s u p e r f i c i a l  n o d u les  but u s u a l ly  i t  g iv e s  a u n iform  d u l l  

b o a r d - l ik e  a p p ea ra n ce . I t  shows numerous l i t t l e  s u p e r f i c i a l  p i t s  

s im i la r  to  th e  peau d 'o ra n g e  a lr e a d y  d e s c r ib e d  in  acu$e mammary 

carcinom a e s p e c i a l l y  on th e  o u ts id e  o f  th e  arm. I f  we cu t in t o  

su ch  an arm we f in d  th a t  th e  a k in  i s  a p p a r e n tly  much th ic k e n e d .

In some in s t a n c e s  we may s e e  t h i s  "brawny" c o n d it io n  in  th e  upper  

p a rt o f  th e  arm and th e  more s im p le  oedema in  t h e  forearm  Mid hand. 

The r e c o g n it io n  o f  t h e  c a u se s  o f  oedema o f  th e  arm in  b r e a s t  ca n cer  

i s  o f  p r a c t i c a l  im portance on account th e  s u r g ic a l  m easures  

p rop osed  f o r  i t s  r e l i e f .  Even in  s l i g h t  d e g r e e s  i t  i s  v ery  un

c o m fo r ta b le ;  in  advanced s t a t e s  i t  i s  e x tr e m e ly  d i s t r e s s i n g .  Some 

su r g e o n s  am putate th e  arm a t  th e  s h o u ld e r . In  a l l  c a s e s  so  t r e a te d  

t h a t  I  have been a b le  to  f o l l o w  th e r e l i e f  i s  m ere ly  tem porary; 

th e  wound a t  th e  sh o u ld e r  becom es f i l l e d  w ith  a  fu n g a t ia g  m ass o f  

g ro w th , and th e  p a id  i s  a s  g r e a t  a s  b e f o r e .  To g e t  r id  o f  t h e  oedema



some Surgeons adopt th e  o p e r a t io n  o f  K ondoleon in  which an en d eavou r  

i s  made to  e s t a b l i s h  a co n n e c tio n  betw een th e  more s u p e r f i c i a l  

plaj{ü8 ©f ly m p h a tic s  and th o s e  d eep er  in  th e  in te r m u sc u la r  s e p t a .  

H andley in tro d u ce d  th e  r a th e r  in g e n io u s  o p e r a t io n  o f  lyaiphH ngiopjtaaty; 

h e  in s e r t e d  th r e e  or fo u r  s tr a n d s  o f  s to u t  s i l k  t w is t  aboife th e  l e v e l  

o f  th e  w r is t  th read ed  6n lo n g  p ro b es  m ic h  he pushed up in  th e  sub

c u ta n eo u s  t i s s u e s  to  th e  a x i l l a r y  and s c a p u la r  r e g io n s ,  e x p e c t in g  th u s  

to  su p p ly  a r t i f i c i a l  d r a in s  f o r  th e  c o l l e c t e d  f l u i d .  The r e s u l t s  in  

some c a s e s  v d iich  I saw were v ery  s t r ik in g ;  c e r t a in ly  much o f  th e  

s u r p lu s  f l u i d  was d ra in ed  o f f ;  but th e  r e l i e f  was tnerel^tempSlsji^ 

and th e  c o n d it io n  a f t e r  a tim e was as bad a s  b e fo r e .  A .R .F ergu son  

showed th a t  round th e  s i l k  th r e a d s  a d en se  f i b r o s i s  o ccu rred  re n d e r in g  

th e  a r t i f i c i a l  c h a n n e ls  im perm eable to  th e  c o l l e c t i n g  f lu i d  w ith o u t .

In th e  ex a m in a tio n  o f  brawny arm 1 have tak en  lo n g  co n tin u o u s  

s t r i p s  from th e  sh o u ld er  to  th e  w r is t  c a r r y in g  th e  k n ife  down to  

th e  b o n e s . Such s t r i p s  a^ éer  f i x a t i o n  in  fo r m a lin  were d iv id e d  

i n t o  numbered b lo c k s ,  th e  p o s i t i o n  o f  vdiich was reeo rd ed  in  a d iagram  

o f  th e  whola s t r i p .  S e c t io n s  o f  th e s e  b lo c k s  showed a c tu a l  p erm ea tio n  

©f t h e  ly m p h a tic  ch a n n e ls  o f  th e  arm, n o t o n ly  o f  th e  p le x u s  in  and 

b elow  th e  deep f a s c i a ,  but a ls o  o f  th e  s u p e r f i c i a l  a r b o r is a t io n s  

and o f  th e  in te r m u sc u la r  and i n t e r f a s c i c u l a r  ly m p h a t ic s . Every  

ly m p h a tic  ch an n el th a t  one cou ld  r e c o g n is e  seemed to  be d i la t e d  

and to  c o n ta in  u n in ten u p ted  co rd s  o f  ca n cer  c e l l s .  K ondoleodË*

© peratiem  #ouId n ot th e r e fo r e  be o f  th e  s l i g h t e s t  uae i a  t h i s  

c o n d it io n  fo r  th e  deep  ly m p h a tic s  were b lo ck ed  a s  w e ll  a s  th e  

s u p e r f i c i a l , though p erh ap s a c t  so  e x t e a s i v e l y .  Many m uabls f i b r e s  

were a e c r e s ia g  o r  had a lr e a d y  q u it e  d e g e n e r a te d . But th e  s u r p r is in g
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F ig u re  4. ' Figure  5 .

F ig .  4 . P r o j e c t i o n  drawing o f  a s ec t io n  through the sk in  and deeper  
s t r u c t u r e s  on the  o u t e r  s id e  o f  the arm two inches  above the elbow, 
showing spread o^ cancer  in  the deep p lexus  (DP), some masses in  the 
s u p e r f i c i a l  l a y e r  o f  the s u p e r f i c i a l  f a s c i a  (SF), and i n f i l t r a t i o n  o f  
the  corium. The b lack  d o t s  r e p re s e n t  small c o l l e s t i o n s  o f  cancer  c e l l s

Fig .  0. l a r g e r  s c a le  drawing o f  a s e c t io n  o f  the same arm taken one 
inch above the w r i s t  p o s t e r i o r l y .  The main masses o f  cancer  c e l l s  a re  
ly in g  in  the deep lymphatic  p lexus  in the subs tance  o f  the  deep f a s c i a .  
A few i s o l a t e d  masses c o n s i s t i n g  o f  a few c e l l s  a r e  to  be found in the 
corium ( marked with d o t t ed  squares ,  G,D,S.) .  The c e l l s  in  A and E a re  
in the lymphat ics  connect ing  the deep p lexus  with the corium.

The "Brawny Arm" o f  mammary carcinoma.



p o in t  aras th e e x te n t  o f  th e  ly m p h a tic  per&a&tion in  th e  a u p e r f ic ia l  

p le x u s  s i t u a t e d  in  and b en eath  th e  deep f a s c i a .  In s i*  c a s e s  m assee  

o f  ca n cer  c a l l s  were e a s i l y  d e te c te d  in  t h i s  p le x u s  as fa r  down a s  th e  

back o f  th e  w r i s t .  L aggin g  a l i t t l e  behind t h i s  was the i n f i l t r a t i o n  

o f  th e  co r iu î:;  th a t  i s  to  s a y , th e  d eep er  spread  was a lw a y s more
(Fiy 6

e x t e n s iv e  th a t  th e  more s u p e r f i c i a l  sp r ea d .  ̂ As th e  s t r i p s  la y  in  

th e^ o rm a lin  one cou ld  d e t e c t  even w ith  th e  naked eye the th ic k en e d  

w h ite  c u t i s  w ith  m inute n o d u les  w ith in  i t  e s p a c i& lly  in  th e  uppor 

p a r t and som etim es aad sm a ll nodule in  th e  f ib r o u s  t i s s u e  am id st
tP-CjitJ

th e  s u p e r f i c i a l  f a t ,  s s p a c i a l l y  in  th e  s u p e r f i c i a l  f a s c i a .  The 

th ic k e n in g  was to  be s im i la r  h i s t o l o g i c a l l y  to  th a t  d e s c r ib e d

above in  psau d♦orangej| tho e p ith e liu m  was not h y p e r tr o p h ie d , th e  

corium  was oed em atou s, and th e  c u t ic u la r  ly m p h a tic s  were b lock ed  

by C'^ncer c a l l s .  Some d i la t e d  and empty ly m p h a tic s  in  th e  c u t i s  

showed around them lym p h ocytes and plasm a c e l l s .  Not in f r e q u e n t ly  

l i t t l e  can cer  c e l l s  m asses cou ld  be found in  ly m p h a tie s  r ig h t  up 

to  th e  p a p i l l a e .  The in v o lv em en t o f  th e  a r b o r is a t io u s  c o u ld  o f t e n

bo tr a c e d  from th e  deep p le x u s  r ig h t  up through the p e r p e n d ic u la r  

s t a l k .  Som etim es th e  c o n t in u it y  betw een th e  two was broken by a  

p e r ily m p h a tic  f i b r o s i s  in  th e  fe id st o f  w hich cou ld  s t i l l  be d e te c te d
(Fk-j.?)

th e  rem ains o f  m align an t e p i t h e l i a l  c e l l s .  The m inute p i t s  s e e n  on 

tho  s k in  In t h i s  c o n d it io n  corresp on d ed  w ith  th o se  s e e n  in  th e  b r e a s t  

in  a c u t > mammary carcin om a. They r e p r e se n te d  th e  p o in t s  o f

I n s e r t io n  ^  th $  h a ir  f o l l i c l e s .  Both c o n d it io n s  are due to  th e  same 

ca u se  -* c u t ic u la r  oedema brought about by o c c lu s io n  o f  th e  ly m p h a tic s  

o f  th e  corium . F u rth er  c o n fir m a tio n  o f  t h i s  id e a  can be o b ta in e d

e x p e r im e n ta lly .  I f  we i n j e c t  in tr a c u ta n e o u s ly  by a f in e  hypoderm ic
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H ôedla any f l u i d  su b s ta n c e , such a s  c o c a in e  s o l u t i e n ,  we p rod u ce

l o c a l l y  th e  same appearance a s  in  peau d * o r a n g e   ̂ The l o c a l i s e d

oedema th u s  in d u ced  ta k e s  am a p p r e c ia b le  tim e to  d isa p p e a r :  w ith

serum th e  tim e i s  lo n g e r  than  w ith  w atery  s o lu t io n s  o f  d r u g s , i f  

we t r y  to  d is p e r s e  th e  l o c a l  s w e l l in g  by p r e s su r e  we n o t ic e  th a t  i t  

dOt?s n o t  s e n s ib ly  in c r e a s e  i t s  a r e a , and i f  we i n j e c t  b lood  c o r p u s c le s  

b e lo n g in g  to  a group th a t  i s  Xysed in  th e  p a t i e n t s  serum we f in d  th a t  

th e r e  i s  mo in c r e a s e  in  th e  d ia m eter  o f  th e  ecch y m o sis  d u r in g  

a b s o r p t io n . A ll th e s e  f a c t s  go to  show th a t  th e  ly m p h h tic s  in  th e  

c u t i s  v era  do s o t  f r e e l y  communicate w ith  one m o th e r ,  but are  

m e re ly  upgrow ths from a  d eep er  p le x u s .  F in a l ly  th ey  d em o n stra te  

th e  f a c t  th a t  in  a c u t ic u la r  oedema e x te n d in g  o v er  a  c o n s id e r a b le  

a r e a  t h e m u s t  be a b lo c k a g e  o f  th e  ly m p h a tic s  o f  th e .  corium , 

o r  o f  th e  r a d i c l e s  from them , a s  e x t e n s iv e  as the a r e a  o f  su ch  

oedem a.

.m-
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A MALIGNANT ANGIOMA

: True an g iom ata , a s  d i s t in g u is h e d  from c e r t a in  e r r o r s  

o f  v a s c u la r  developem ent w ith  w hich th e y  ara o f t e n  c o n fu se d , a re  

g e n e r a l ly  o f  a more or  l e s s  l o c a l l y  i n f i l t r a t i v e  c h a r a c te r .  T h is  

i n f i l t r a t i o n  may be very  e x t e n s iv e .  Supposing th e y  i n f i l t r a t e  th e  

w a ll  o f  a v e in ,  a s  th e y  som etim es d o , th ey  may p r o l i f e r a t e  a lo n g  i t s  

w a ll o r  in to  i t s  lumen and frVm l o c a l  tum ours, a s  M allory  ( P r in c ip le s  

o f  P a t h o lo g ic a l  H is t o lo g y ,  1914) has p o in te d  o u t ,  which may be m is

taken  f o r  m e s t a s t a t ic  g ro w th s. That an g io m a ta , g iv in g ,  f o r  th e  most 

p a r t ,  a h i s t o l o g i c a l  p ic tu r e  w hich we a s s o c ia t e  w ith  b e n ig n i t y ,  can  

a c t u a l l y  m e ta s ta s is #  to  form  secon d ary  n o d u le s  w ith o u t in te r v e n in g  

c o n t in u i t y  betw een them , i s  a  p o s i t i o n  th a t  i s  now a d m itted  ow ing to  

th e  rem arkable c a s e s  rep o r ted  by Borrmann and Shm nari. I  have to  adé> 

a th ir d  c a se  to  th e  l i s t  o f  g e n e r a l i s in g  haem angiom ata. I  w ish  to  

a v o id  th e  term  " m éta sta sés"  a s  a p p lie d  to  th e  se e o n d i^ y  l o c a l i s a t i o n s  

b e ca u se  th e r e  i s  no p r o o f  th a t  th e s e  o r ig in a te d  from  c e l l s  o r  s e l l  

m asses d e r iv e d  from th e  prim ary grow th: th e y  seem to  be in d ep en d en t  

v a s c u la r  p r o l i f e r a t i o n s ,  secon d ary  im p o in t  o f  t im e ,  brought about  

p erh a p s by some g e n e r a l c o n d it io n  -  a  c a c o e th e s  o f  v a s c u la r  

en d o th e liu m .

i f  -

The d e t a i l s  o f  my e a se  are  a s  f o l lo w s

CLIWlCAt COUBSB

M iss 5 .E . aged 3 8 , was a d m itted  to  h o s p i t a l  on 2 5 th  A p r i l ,  
1913  w ith  a d i f f u s e  s w e l l in g  o f  th e  r ig h t  b r e a s t .

The p r e v io u s  h i s t o r y  and th e  fa m ily  h i s t o r y  were ua^ 
im p o r ta n t. In December 1912 sh e  n o t ic e d  th a t  th e  r ig h t  
b r e a s t  was la r g e r  than  th e  l e f t  and th e  n ip p le  mot so



p r o m ir e n t. O cc a s io n a l s h o o t in g  p a in s  wars f e l t  in  th e  
r ig h t  b r e a s t  but th e s e  were n e t  a t  a l l  a c u te ;  th ey  were 
e h e i f l y  n e t le a d  d u rin g  h er  m en stru a l p e r io d s .  There had  
b een  no d isc h a r g e  from  th e  n ip p le .  On ex a m in a tio n  th e r e  
was found c o n s id e r a b le ,  u n iform  en la rg em en t#  o f  th e  r ig h t  
b r e a s t  w ith  e v id e n t  r e t r a c t io n  o f  th e  n ip p le .  There was 
mo d im p lin g  nor d is c e le m r a t io n  o f  th e  s k in .  On p a lp a t io n  
t h e  b r e a s t  was d i f f u s e l y  th ic k e n e d , th e  en la rg em en t b e in g  
so  me sh a t g ra n u la r  and e n v o i v in g  th e  vdiole o f  th e  mammary 
g la n d s . No d e f i n i t e  tumour cou ld  be made o u t .  The 
i c ^ r e s s io n  o b ta in ed  was th a t  o f  a  d i f f u s e  c h r o n ic  m a s t i t i s .  
There were so  ly m p h a tic  g la n d s  p a lp a b le  in  th e  a x i l l a .
" I f  th e  b r e a s t  i s  p a lp a te d  a f t e r  i t  has rem ained u n d is 
turbed  f o r  some tim e i t  f e e l s  vary  f ir m  but on g e n t le  
p r e s su r e  t h i s  f ir m n e ss  d isa p p e a r s  and i t  becom es s o f t  
and th e  in d iv id u a l  lo b u le s  can be f e l t .  The l e f t  b r e a s t  
h as i t s  lo b u le s  n o d u la r  but n ot to  th e  same e x te n t  a s  in  
th e  r i ^ t  ".

On A p r il 3 0 th , C e c il  Bow ntree made a  submammary 
i n c i s i o n ,  and, r e f l e c t i n g  th e  mammary g la n d s  upw ards, 
removed a  p o r t io n  from  th e  lo w er  and o u te r  q u a d ra n t. The 
in c is e d  su r fa c e  was c h o c o la te  in  c o lo u r  w ith  a few  red  
b le e d in g  p o in t s .  The cu t s u r fa s e  lo o k ed  v ery  much l i k e  
an angioma but th e r e  was s u r p r is in g ly  l i t t l e  o o s in g .
The b r e a s t  and wound waweseparatel%ly s u tu r e d . The 
wound had q u ite  h e a le d  and th e  p a t ie n t  was d isc h a r g e d  
on May 1 7 th , but th e  appearance o f  th e  b r e a s t  rem ained as  
b e fo r e  o p e r a t io n .

She was se e n  from  tim e to  tim e at th e  O u t-p a t ie n t  
Department and a s  th e  en largem en t o f  th e  b r e a s t  was 
s lo w ly  in c r e a s in g  and b eg in n in g  to  d i s t r e s s  th e  p a t ie n t  
sh e  was a g a in  tak en  in to  h o s p i t a l  and on th e  2 8 th  J u ly  
1913  th e  com p lete  b r e a s t  was rem oved. The p a t ie n t  was 
d isch a rg ed  on th e  1 6 th  August w ith  th e  wound so u n d ly  
h e a le d .

On th e  2nd March 1914 th e re  was n o t ic e d  f o r  th e  
f i r s t  t im e , a lth o u g h  f o r t n i g h t ly  e x a m in a tio n s  had been  made 
s in c e  th e  l a s t  o p e r a t io n , a  sm a ll c y s t i c  s w e l l in g  about 
h a l f  an in c h  in  d ia m eter  to  th e  l e f t  o f  th e  s c a r  n ea r  i t s  
m id d le .

On th e  5 th  o f  November 19 1 4 , th e  p a t ie n t  was r e 
ad m itted  co m p la in in g  m ain ly  o f  a  lump in  f r o n t  o f  th e  l e f t  
th ig h  v ^ ic h  caused  la m en ess and was aceoQ #anied  by p a in  
sh o o tin g  up to  th e  o u te r  s id e  o f  th e  t h i ^  in  w a lk in g .
She d e c la r e d  th a t  t h i s  lump in  th e  th ig h  had "alw ays been  
th ere"  but o n ly  r e c e n t ly  had in c r e a s e d  in  s i z e .  I t  was 
la r g e r  vdien she s to o d  f o r  a  t im e . The sc a r  a lo n g  th e  
o u te r  b ord er  o f  th e  p e e t o r a l i s  m uscle was h e a l th y ,  but 
m e sia l to  i t  th e r e  was a s o f t  boggy s w e l l in g  th a t  d i s 
appeared a lm o st e n t i r e l y  on f ir m  p r e s s u r e .  At th e  upper  
and lo w er  ends o f  th e  s c a r  th e r e  were two b u l la e  o f  a  dark  
b lu is h  c o lo u r  vfeieh a ls o  cou ld  be com pressed to  a  l e v e l  
w ith  th e  s k in .  A nother r a is e d  dark spo^ was found  above



th e  h y o id  b on e, and s t i l l  a n o th er  on th e  l e f t  s id e  o v e r  
th e  r i b s .  Thera were many p u rp u r ic  s p o t s  in  th e  s k in  o f  
th e  b a ck . In f r o n t  o f  th e  l e f t  femur in  i t s  m id d le th ir d
was a s o f t  co m p r e ss ib le  s w e l l in g  a p p a r e n t ly  among th e  
m u sc les  and u n a tta ch ed  to  th e b o n e . The p a t ie n t  was 
anaem ic in  appearance and com plained  o f  m enorrhagia  
and m etro rrh a g ia ; t h i s  she s a id  had e x i s t e d  b e fo r e  th e  
o p e r a t io n  and she was l i a b l e  to  have s l i g h t  b le e d in g  i f  
she sto o d  f o r  a  t im e , b ut th e co m p la in t c le a r e d  up a f t e r  
th e  o p e r a t io n  and had re tu rn ed  fo u r  m onths ago .

On 1 3 th  November 19 1 4 , th e  tum ours o f  th e  b r e a s t  and 
th ig h  were e x c is e d ;  th e  form er were d i r e c t l y  su b cu ta n eo u s  
and s l i g h t l y  haem orrhagie round th e  p e r ip h e r y ;  th e  l a t t e r  
were was in e x t r ic a b ly  a tta c h e d  to  th e  q u a d r icep s  f i b r e s  
and had no d e f in e d  l i m i t s .  Both wounds h e a le d  p er  primam.

On th e  f i r s t  o f  January 1915 a s w e l l in g  was n o t ic e d  
b elo w  P a u p a rt’ s  lig a m en t on th e  l e f t  s id e  spread xng o u t 
wards to  th e  gr  ;at tr o c h a n te r , and p u sh in g  th e fem o ra l 
v e s s e l s  in  f r o n t  o f  i t  ; th e r e  was a v e r s io n  o f  th e  l e g  and 
movement was so  p a in fu l  th a t X -ray  ex a m in a tio n  was im p o s s ib le .

On th e  1 7 th  February 1915 , a f t e r  tw e lv e  h o u rs  v o m itin g  
and dyspnoea th e  p a t ie n t  d ie d .

@ @ @ @ @

From an ex a m in a tio n  o f  th e  p o r t io n  o f  p in k is h  t i s s u e  removed 

from  th e  Maaanary g lan d  f o r  d ia g n o s is  I  r e p o r te d  th a t  th e  c o n d it io n  

was a haemangioma, more o f  th e  c a p i l l a r y  th an  o f  th e  ca v ern o u s ty p e .

The whole o f  th e  p ie c e  ch osen  f o r  h i s t o l o g i c a l  e x a m in a tio n  showed a  

u n iform  appearance: h ere and th e r e  one co u ld  d e t e c t  com pressed  acim à

o f  th e  b r e a s t  surrounded by a t i s s u e  composed o f  many ir r e g u la r  

com m unicating c h a n n e ls , m o stly  f i l l e d  w ith  b lo o d  c a l l s ,  bounded by a  

s in g le  la y e r  o f  v a sc u la r  en d o th e liu m . The su p p o r tin g  s tr u c tu r e  o f  

th e  en d oth e liu m  c o n s is t e d  o f  f in e ,v e r y  lo o s e  oedem atous s tr a n d s  

w ith  few  n u c l e i ,  reca& tin g  p r e t t y  much th e  h i s t o l o g i c a l  p ic t u r e  o f  

th e  strom a in  h y d a ^ tid ifo rm  m ole . As I  was n ot aware o f  any  

p r e v io u s  reco rd  o f  a d i f f u s e  angioma o f  th e  mammary g lan d  I  p ersu ad ed  

th e  Surgeon to  remove th e # i 0 l e  b r e a s t .  The s im p le  u n co m p lica ted



p a t te r n  o f  th e  angiom a a ffo r d e d  no grounds w h atever f o r  su p p o s in g  

that t  ie  c o n d it io n  was o th e r  th an  an o r d in a r y  b en ig h  h&eman^ioma.

(S ee f x g , S )

Mamtnary G land. The o p e r a t io n  specim en  o f  2 8 th  J u ly ,  th e  co m p le te

b r e a s t ,  showed th a t  th e  g r e a te r  p a r t  o f  th e  mammary g la n d , m easu rin g
ihi'cKness

9 cm. in  d ia m eter  by 3 .6  cm. in  diam et e r ^was o f  a  s c a r l e t  c o lo u r  

w ith  lim ite  f ib r o u s  s tr e a k s  th ro u g h o u t, th e  c o lo u r  b e in g  a c c e n tu a te d  

to  a dark red a p p a r e n tly  by sm all haem orrhages in to  th e  t i s s u e  or  by 

b lo o d  in  d i la t e d  v e s s e l s .  The tumour c o n d it io n  was o f  an ir r e g u la r  

i l l - d e f i n e d  o u t l in e ;  novftiere wan th e r e  a t r a c e  o f  a c a p s u le  o r  o f  a  

c o n d e n sa tio n  o f  mammary t i s s u e  a t th e  boundary: but on a l l  s id e s  

i t  seem ed to  be l o s t  in s e n s ib ly  in  th e  f a t  and su rrou n d in g  t i s s u e s .  

The c u t i s  v era  o f  th e  a r e o la  showed t e l a n g i e c t a s t s  c o n tin u o u s  w ith

th e  d eep er  r e d d ish  g lan d  but f o r  th e  m ost p a r t  th e  tumour was

sa p a r a te d  from  th e  o v e r ly in g  s k in  by su b cu ta n eo u s f a t  and th e  la y e r

o f  f a s c i a  c o v e r in g  th e  g land  ( f i g . l )

Numerous h i s t o l o g i c a l  p r e p a r a t io n s , s ta in e d  by v a r io u s  m eth od s, 

w ere  o b ta in e d  from th e  tumour, f o r  th e  most p a r t  th e  s e c t io n s  r e v e a le d  

n o th in g  more than th e  ap p earan ces a lr e a d y  a s c e r ta in e d  from  th e  

d ia g n o s t ic  s e c t io n .  The g r e a te r  p art was o f  th e  same s im p le  ty p e  

se e n  in  fig-dT. Here and th e r e ,  th e re  wage a r e a s  o f  haem orrhage  

w ith  lo n g  s p in d le  c e l l s  g o in g  ou t from th e  m argin in t o  th e  c l o t ;  

t h e s e  c e l l s  a c t u a l ly  formed sh o r t c a n a ls  and were regard ed  a s b e in g  

©f e n d o t h e l ia l  o r ig in ,  though i t  co u ld  n o t be s a id  beyond doubt th a t  

th e y  wore n ot f ib r o b la e ts . The p u r e ly  angiom atous a r e a s  were p a r t ly  

se p a r a te d  from each  o th e r  by th e  more o r  l e s s  normal c o l la g e n o u s  

f ib r o u s  strom a o f  th e  b r e a s t ,  but even  t h e r e ,  a d ja c e n t  to  th e
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to r tu o u s  mature b lo o d  v e s s e l s ,  th e s e  were l i t t l e  i r r e g u la r  b u n ch es  

o r  in terco m m u n ica tin g  c a p i l l a r i e s .  An en d eavour was made to  t r a c e  

a d ir e c t  c o n n e c t io n  betw een  th e  m ature v e s s e l s  and th e  c a p i l l a r y  

b u n ch es by s e r i a l  s e c t i o n s ,  but th e  l a t t e r  were so w id e ly  co n n ec ted  

w ith  s im i la r  n e ig h b o u rs  th a t  i t  was im p o s s ib le  to  a r r iv e  a t ar ç

d e c id e d  c o n c lu s io n .  C e r ta in ly  th e m aturer b lood  v e s s e l s ,  e s p e c i a l l y  

th e  v e in s ,sh o w e d  u n u su al i r r e g u l a r i t y  o f  t h e i r  in t e r n a l  c o a t ,  th e  

en d o th e liu m  d ip p in g  down betw een  c l e f t s  o f  th e  in n e r  m uscu lar l a y e r .

At some p o r t io n s  th e  te x tu r e  o f  th e  tumour p rop er  was o f  a more 

opsn  k in d , th e  sp a c e s  b ein g  w id er and th e  e n d o t h e l ia l - c o v e r e d  t i s s u e  

more com p ressed , so th a t  th e  appearance g iv e n  was th a t  o f  th e  extrem e  

ca v srn o u s ty p e  o f  angiom a. I t  th u s  approached th e  c o n d it io n  se e n

in  which i s  a m icrophotograph o f  a r e c u r r e n t  n o d u le . Again
encloClieli'at

th e  e th e r  extrem e was e n co u n tered , th e  »&ddl:e c e l l s  b e in g  more 

crowded to g e th e r  and i r r e g u la r ly  arranged w ith  but l i t t l e  su p p o r tin g  

strom a in  com p arison . T h is  h ig h e r  d eg ree  o f  e n d o t h e l ia l  c e l l u l a r i t y ,  

a lth o u g h  I have s in c e  found i t  in  o th e r  angiomas in  which th e r e  was 

ne s u s p ic io n  o f  m align an cy , caused  me to  th in k  th a t  t h i s  p a r t ic u la r  

tumour m ight not be q u ite  ben ign  in  i t s  n a tu r e . The extrem e m argins  

o f  th e  tumour showed an i n f i l t r a t i o n  o f  th e  adlposQ t i s s u e .  Between  

in d iv id u a l  f a t  c e l l s  (See f i g s  7 a n d ?  ) tumour c a l l s ,  sm a ll s p in d le s  

o r  round, w ith  round u n if© rm \ly  s t a in in g  n u c le i  co u ld  bo see n  form in g  

d e f i n i t e  c a p i l l a r i e s  w ith  b lood  c o r p u s c le s  w ith in  them . I t  was o f t e a  

im p o s s ib le  t e  d i f f e r e n t i a t e  betw een  th e  m arg in a l n u c le i  o f  f a t  c e l l s  

and t h i s  e n d o t h e l ia l  c e l l  i n f i l t r a t i o n .  Som etim es th e  b lo o d  c o r p u s c le s  

seemf^te in te r v e n e  betw een f a t  c a l l s  w ith ou t th e  accom panim ent* o f  

e n d o t h e l ia l  c e l l s ,  som etim es th e r e  were sm a ll m asses o f  e n d o t h e l ia l
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c e l l s  w ith o u t ca n a l i  s a t  ia n  and w ithout b lo o d  co rp u sc le s . P o s s ib ly  

two p r o c e s s e s  were a t  work a t  th e  same tim e in  a d ja c e n t  p a i t a ,  an#  

i n f i l t r a t i o n  o f  th e  f a t  by e n d o t h e l ia l  c e l l s  w ith  su b seq u en t  

c a n a l i s a t i o n ,  and an esca p e  o f  b le e d  betw een  th e  f a t  c e l l s  from  an 

immature o r  f o r *  c a p i l l a r y .  T h is  i n f i l t r a t i o n  o f  th e  f a t  co u p led  

w ith  th e  i r r e g u l a r i t y  and h ig h e r  c e l l u l a r i t y  n oted  ab o v e , b oth  o f  

w hich can be found in  some s im p le  angiom ata a s X have s in c e  d is c o v e r e d ,  

con firm ed  th e  s u s p ic io n  th a t  th e  tumour was n o t b en ig n  and I  r e q u e s te d  

th e  Surgeon to  keep a c lo s e  w atch in  th e  su b seq u en t p r o g r e s s  o f  th e  

c a s e .  The r e c u r r e n t  m odules in  th e  n eighbourhood  o f  th e  b r e a s t  

s e a r  were th u s  d e te c te d  soon a f t e r  th e y  ap p eared . The r e c u r r e n t  

n o d u le s  in  th e  neighbourhood o f  th e  b r e a s t  s c a r  showed two w id e ly  

d i f f e r e n t  h i s t o l o g i c a l  ap p earan ces even  in  c lo s e  p r o x im ity  to  each  

o t h e r .  At one p a r t o f  th e  n od u le th e  te x tu r e  was v ery  l o o s e .

F ig .  cj shows tl^e c o n d it io n .  Running th rou gh ou t th e  s e c t tw  were 

tr a b e c u la e  o f  f in e  w id e ly  spaced  f ib r e s  cov ered  w ith  a s in g l e  la y e r  

o f  f l a t  en d o th e liu m . P a p i l la r y  p r o c e s s e s  o f  th e  same s t r u c t u r e  

cu t In  s e c t io n  were d o tte d  o v er  th e  f i e l d ,  some m inute and some la r g e .

The strom a o f  th e s e  p a p i l la r y  p r o c e s s e s  was a lw ays sm a ll in  amount 

w ith  a ten d en cy  o f  th e  f in e  f i b r e s  to  c o n g reg a te  to  th e  m argins  

l e a v in g  th e  c e n tr e  empty save f o r  an o c c a s io n a l  s tr a n d . The ca v ern o u s
I

sp a c e s  betw een  th e s e  p r o c e s s e s  wore f i l l e d  w ith  b lood  most o f  which 

was l o s t  in  th e  p r e p a r a tio n  o f  th e  s e c t io n s .S h e  appearance so  f a r  d id  

n ot d i f f e r  from  th a t  d f  a s im p le  cavern ou s angiom a but i a  c lo s e  

a s s o c ia t io n  w ith  th a t  open s tr u c tu r e  was th e  p ic tu r e  shown in  f i g . / o  

w hich i s  taken  from  a  m ic r o sc o p ic  f i e l d  a lm ost n e x t  to  th a t  «.Iready  

se e n  in  th e  p reced in g  f ig u r e .  Here though th e strom #, was s t i l l



sm a ll In  amount th e  en d o th e liu m  had p r o l i f e r a t e d  to  a marked ex ten t^  

b e in g  i r r e g u la r ly  heaped up in  s e v e r a l l a y e r s ,  th e  c e l l s  ^crowded 

t o g e th e r ^ lo s in g  t h e ir  f la t t e n e d  shap e and assum ing a sh o r t  i r r e g u la r  

s p in d le  form . F u rth er  th e  c a l l s  s ta in e d  more d a a p ly , th e  n u c le i

a p p ea r in g  d ark er by rea so n  o f  t h e i r  c lo s e r  a s s o c ia t io n  and th e  sm a ll/
amount o f  cy to p la sm  r e a c t in g  more to  th e  c o n tr a s t  s t a i n s .  T h is  

c h a r a c te r  seemed d e f i n i t e l y  te^onove th a  tumour from  th e  b en ig n  c l a s s  

o f  n a sp la sm s. S t i l l ,  i t  i s  worth n o t in g  th a t^ ex u b era n t though  

th e  e n d o t h e l ia l  p r o l i f e r a t io n  th e  b lood  c h a n n a ls  were wide open

and ir r e g u la r  s p a c e s :  th e r e  was n et th e  s l i g h t e s t  s ig n  nhft o f  any

w h er lin g  arrangem ent o f  th e  c a l l s  such a s  i s  h e ld  to  be a e h a r a c te r -  

i s t i c  o f  en d eth e lio m a tta t . The p o r t io n  o f  t i s s u e  removed from  th e  

th ig h  showed n e i th e r  o f  th e  two c h a r a c te r s  aaan in  th e  b r e a s t  n o d u le .  

I t  was m erely  a  p le x ifo r m  arrangem ent o f  m ature v e in s  and v e n u le s  

in  a m o d era te ly  d en se  f ib r o u s  t i s s u e  s trem a . The sm a ll r e c u r r e n t  

n o d u le s  removed from th e  neck gave th e  s tr u c tu r e  o f  a s im p le  

c a p i l l a r y  angiom a. ./

( ju s t  a t t h i s  tim e Shennan*s paper on a m e t a s t a s is in g  

angiom a appeared^ The p a t ie n t  was r e ta in e d  in  H o s p ita l  on th e  

chance th a t  w idespread  m é ta s ta sé s  m ight o c c u r . The postm ortem  

ex a m in a tio n  was perform ed on 1 6 th  February 191b d u rin g  my a b sen ce  

on m i l i t a r y  s e r v ic e  by my c o lle a g u e  Dr. P a in e  to  whom I am in d eb ted  

f o r  th e  n o te s  and f o r  p r e se r v in g  c e r t a in  o rg a n s  w hich I  exam ined  

on m y  r e tu r n  to  th e  la b o r a to r y  in  1 9 1 9 . The f o l lo w in g  i s  an e x t r a c t

from th e  p o stm o rtê»  r eco rd :

''E m acia tion  n ot ex trem e. In the r ig h t  su b m a x illa r y  r e g io n  
th e r e  was a  sm a ll angiom atous p a tc h  about th e  s i z e  o f  a  
b a r le y  seed  in  th e  s k in .  There was a dark p u r p le  sp o t



b en ea th  th e  sk in  ©n th e  to p  o f  ea ch  s h o u ld e r . Above th e  l i n e a r  
s c a r  o f  th e  r ig h t  b r e a s t  and t o  i t s  o u te r  m argin th e r e  was a 
p u rp le  p a tch  o f  th e  s i z e  o f  th e  thumb n a il^  The r ig h t  l e g  was 
e v e r t e d ,  the knee f l e x e d ,  and a f u l l n e s s  was n o t ic s ib la  in  fr o n t  
o f  th e  th ig h  j u s t  b elow  P o u p a r t's  l ig a m e n t . The lim b was o t h e r 
w ise  s l i g h t l y  t h ic k e r  than th e  o th e r  l e g  ow ing to  oedem a.

On r e f l e c t i n g  th e  sk in  from  th e  n eck , th o r a x , and abdomen, 
th e  under s u r fa c e  was s s j n  to  c o n ta in  numerous s c a t t e r e d  a n g io 
m atous tum ours v a ry in g  in  s i z e  from a p in  head to  a la r g e  s h o t .  
These were e s p e c i a l l y  marked and grouped in  th e  l e f t  b r e a s t  
th e  a rea  o f  v h ich  was mapped out by a g g r e g a t io n s  o f  b r ig h t  red  
# ^ # 8 .  The tumours fo r  th e  most p a r t  were s h a r p ly  d e f in e d ,  
though i r r e g u la r ly  rounded on s u r fa c e  and m a rg in s . They were 
few er  in  number a l l  ov er  th e  su b cu ta n eo u s t i s s u e s  o f  th e  abdomen 
but th ough  r e f l e c t e d  w ith  th e  sk in  were not from  i t s
s u r f a c e .  No g ro ’wth cou ld  ba d e te c te d  in  th e  neighbourhood  o f  
th e  s c a r .
L ungs. On th e  s u r fa c e  o f  th e  r ig h t  lu n g  th e r e  were s e v e r a l  
sm a ll an g iom ata , b r ig h t  red and s ta n d in g  ou t from th e s u r fa c e  a s  
i f  th ey  had d ev e lo p ed  in  th e  p le u r a .  O ther n o d u le s  o f  a dark  
p u r p le , la r g e r  in  e x t e n t ,  were d e te c te d  in  th e  lu n g  s u b s ta n c e s  
in  a l l  th e  lo b e s .  The p le u r a l  c a v i t y  c o n ta in e d  s e v e r a l  
ou n ces o f  c le a r  b lo o d s ta in e d  serum . The l e f t  lu n g  was f ir m ly  
ad h eren t to  th e  c h e s t  w a ll l a t e r a l l y  and to  th e  d iaphragm . 
Angiom ata were a b sen t o v er  th e  su r fa c e  though p r e s e n t  in  th e  
s u b s ta n c e .

(The c o n d it io n  o f  th e  b r e a s t  and th e  s t r u c t u r e s  in  
th e  n eck , th y r o id , la r y n x , and phanynx, was not n o te d ,  
th e  specim ens h av in g  been put a s id e  f o r  su b seq u en t exam in
a t io n .  No fu r th e r  n o te  was added)

Omentum and M esen tery . The omentum co n ta in ed  about h a l f - a -  
dozen sm all angiom ata t h e  b r ig h t  rod c o lo u r  o f  which c o n tr a s te d  
s tr o n g ly  w ith  th e  y e l lo w  f a t t y  t i s s u e .  They were r a is e d  and 
d i s c r e t e .  The m esen tery  was stu d d ed  w ith  sm a ll s h o t t y  p u r p le  
tum ours m ain ly  s i t u a ^ d  a lo n g  th e  b ran ch es o f  th e  m e se n te r ic  
v e s s e l s .  The tu m o u rsT ch ie fly  d i s t r ib u t e d  o v er  th e  v i s c e r a l  
r a th e r  th an  th e  p a r ie t a l  la y e r  o f  p er ito n eu m .
Lym phatic g la n d s .  The r e t r o p e r i t o n e a l  lymph g la n d s  in  f r o n t  
o f  th e  s p in a l  column were m od erate ly  en l& rgod, r e d d is h  brown in  
c o lo u r  and p rob ab ly  i n f i l t r a t e d  w ith  g ro w th # .
L iv e r .  The l i v e r  was not e n la r g e d . I t s  c o lo u r  was normal though  
i t s  su r fa o #  was covered  w ith  p a t e c h ia - l ik e  p a t c h e s ,  l i k e  a  
purpm rle e r u p t io n . These angiom atous p a tc h e s  were c o n f in e d  to  
th e  c a p s u le .  One la r g e  grow th f a i r l y  w e l l  c ir c u m sc r ib e d , th e  
sis®  o f  a w a ln u t, was found in  th e  su b sta n c e  o f  th e  l e f t  t e b e ;  
i t  was o f  a y e l lo w is h  w h ite  c o lo u r  s tr e a k e d  w ith  r e d . The g a l l  
b la d d e r  was not a f f e c t e d .
S p le e n . Ovar th e  s u r fa c e  th e r e  wore s im i la r  sm a ll p u r p le  
a r e a s  a s  in  th e  l i v e r .  The s i z e  o f  th e  organ was n orm al.
No n o d u le s  were found in  hhe k id n e y s , a d r e n a ls ,  p a n c r e a s , stom ach  
or i n t e s t i n e s .



4 6P e lv ic  o r g a n s .  Both o v a r ie s  ware e n la r g e d  to  th e s i z e  o f  a  
h m  *s egg and a p p a r en tly  c o n ta in e d  numerous h aem orrag ic  c y s t s .
The u te r u s  was o f  sm a ll s i z e  and c o n ta in e d  a sm a ll f ib r o id  
p r o tr u d in g  from th e  fu n d u s. Along th e  r ig h t  brim o f  th e  
p e l v i s  th e  e x te r n a l  i l i a c  g la n d s  were e n la r g e d , f ir m  and r e d d ish  
i s  c o lo u r .
T h ig h .  The fem ora l v e s s e l s  ware s tr e tc h e d  o v er  a  f lu c t u ^ a t in g  
tumour bounded by th e  p so a s  m uscle in  fr o n ÿ  and l a t e r a l l y  by th e  

iTensor f a s c ia e  fe m o r is .  Behind th e  p eo a s  th e r e  was a la r g e  c a v i t y  
f i l l e d  w ith  b lood and n a e r o t ic  t i s s u e  bounded by n e c r o t ic  haem orrha- 
g ic  t i s s u e .  In to  t h i s  c a v i t y  p ro tru d ed  from b elow  th e Jagged  
end o f  th e  s h a f t  o f  the fem ur. The rem ains o f  th e  head o f  th e  
fem ur were found in  th e  acetabulum  but th e  upper p a r t o f  th e  
s h a f t  and th e  g r e a t  tr o c h a n te r  had been d e s tr o y e d  by seco n d a ry  

^ grow th .

Museum sp ecim en s were made o f  th e  l e f t  mammary g la n d ,  

th e  r ig h t  lu n g , p art o f  th e  l i v e r  c o n ta in in g  the seco n d a ry  n o d u le ,  

th e  s p le e n ,  and th e  u te r u s  and adnexa. T hese were a v a i la b le  to  me f o r  

e x a m in a tio n . As f a r  as th e s e  specim en s are  con cern ed  i t  o n ly  rem ain s  

to  add th a t  th e  l e f t  mammary gland was m o stly  f r e e  o f  an g iom atou s  

grow th s o n ly  one p o r t io n  a t th e  extrem e m argin ( f i g . 2 )  show ing a c tu a l  

i n f i l t r a t i o n ,  a lth o u g h  s e v e r a l  sm a ll angiom ata ha& formed in  th e  f a t  

above and b elow  th e  g la n d . The s u p e r f i c i a l  an giom ata  n o ted  a s  

p r o j e c t in g  from th e  s u r fa c e  o f  th e  p le u r a  a t th e  postm ortem  ex a m in a tio n  

h a v e , perhaps in  th e  co u rse  o f  f i x a t i o n ,  become f la t t e n e d  h aem orrh agie  

a r e a s  and th e  n o d u les  in  th e lu n g  e u b sta n c e  a re  ir r e g u la r  owing to  

d i f f u s i o n  o f  th e  b lood  in t o  th e  surrou nd in g  a l v e o l i T h e  l i v e r  

n o d u le  ap p ears to  be o f  a  f ir m  t e x t u r e ,  w h it is h  fo r  th »  f o r  th e  most 

p a rt w ith  red b lo tc h e s  and s tr e a k s  ( f i g . 3) In th e  c a p s u le  are many 

f la t t e h e d  haem orrhagie a r e a s .  S im ila r  a r e a s  are found in  th e  s p le e n  

but none in  th e  s p le n ic  s u b s ta n c e . The r ig h t  o v a ry  ( F i g .4) i s  en 

la r g e d  and shows numerous dark red a r e a s :  the l e f t  ovary  c o n ta in s  

m erely  a dormoid c y s t  o f  th e  o r d in a r y  c h a r a c t e r s .

H i s t o lo g ic a l ly  the l i v  r  n odu le (P ig .  fl. show s an angiom a o f  a



i
s u r p r is in g ly  s im p le  ty p e . Nowhere i s  th e r e  any i r r e g u l a r i t y  in  th e  

fo rm a tio n  o f  the e n d o t h e l ia l  w a l l s ,  nor i s  th e r e  any appearance to  

s u g g e s t  i t s  m align an t n a tu r e . I t  i s  not so m arkeèly  ca v ern o u s as th e  

u su a l h e p a t ic  angiom a. The o n ly  unusual c h a r a c te r  about i t  i s  i t s  

s o l i d  appearance and i t s  d e f i n i t e l y  w h it is h  c o lo u r .  S e c t io n s  taken  

from th e  margin o f  the l i v e r  and s p le e n  show sub*aps«ular c a p i l l a r y  

an g io m a ta . Two r e t r o p e r i to n e a l  g la n d s  which had been ta k en  fo r  

ex a m in a tio n  r e v e a le d  no angiom atous fo r m a tio n  w ith in  them: th e y  

shoved  much d e s tr u c t io n  o f  b lood  c o r p u s c le s  and marked p h a & o cy * to s is  

o f  c o r p u s c le s  by la r g e  e n d o t h e l ia l  c e l l s .  The ov a ry  showed angiom a  

o f  a mixed ty p e  re sem b lin g  the c o n d it io n  found in  th e  b r e a s t .  The 

pulm onary n o d u les  gave th e  most in t e r e s t i n g  h i s t o l o g i c a l  p ic tu r e  

o f  th e  l o t  (F ig .f l  )H8ra th e r e  had been e x c e s s iv e  p r o l i f e r a t i o n  o f  

th e en d oth e liu m  so th a t th e  b lood sp a c es  were r e l a t i v e l y  sm a ll in  

am ount. The e n d o t h e l ia l  c e l l s  ware o f  a u n iform  a p p e a r a n c e .c o n ta in in g  

a s p h e r ic a l  n u c le u s  th a t s ta in e d  h om ogen ou sly ,and a m o d era te ly  sm all 

amount o f  cy to p la sm . Here we have a tr u e  tumour o f  en d o th e liu m  

which shows none o f  th e  c h a r a c t e r i s t i c s  o f  th e  " en d o th elio m a ta "  

w hich one s e e s  in  te x t-b o o k  i l l u s t r a t i o n s .  The d ia g n o s i s  o f  a tumour 

a s  "endotheliom a" g e n e r a l ly  seem s to  be a l ig h t - h e a r t e d  way o f  

e sc a p in g  from th e d i f f i c u l t y  o f  c a l l i n g  am o b scu r e  m a lign an t tumour 

e i t h e r  a carcinom a o r  a sarcom a, o r  i t  i s  th e  r e s u l t  o f  a m ental p r o 

c e s s ,  ak in  to  r e v e la t io n ,  the w ork ings o f  which cannot be com m unicated  

to  th e  s c e p t i c a l .  \



Numarous c a s e s  have been r ep o r te d  o f  w id esp read  m u lt ip le  a n g io 

mata o f  s in g le  o r g a n s , e s p e c i a l l y  th e l i v e r ,  and o f  m u lt ip le  a n g io 

mata in  d i f f e r e n t  organ s in  th e  same in d iv id u a l ,  but th e  o n ly  e a s e s  

b la r in g  any resem b lan ce to  m ine, o f  a d e f i a i t e l y  m a lign an t n a tu r e ,  

are th o se  o f  Borrmann and Shennan.

Borrmann ( B a it r .z .p a t h .A n a t . 11. z . a l l g . P a t h . ,  Bd X L , p . o Y 2  

1907) r ep o r ted  a c a se  o f  a woman o f  26 who had a su b cu ta n eo u s  hard  

w a ln u t- s iz e d  p u r p lis h  tumour over the r ig h t  b r e a s t .  I t  r ec u r r e d  fo u r  

weeks a f t e r  rem oval and than t h i  b r e a s t  and a x i l l a r y  g la n d s  were 

rem oved. A p p aren tly  no h i s t o l o g i c a l  ex a m in a tio n  was made. N ea r ly  

a y e a r  a fter w a r d s  r e c u r r e n c e s  were seen  in  th e  neighbourhood  o f  th e  

s c a r .  These were a g a in  removed and su b se q u e n tly  r e c u r r e n c e s  were 

n o t ic e d  in  th e  r ig h t  s c a p u la r  r e g io n  and l a t e r  in  th e  g l u t e a l  r e g io n .  

At postm ortem , numerous angiom atous n o d u le s  ware found on th e  

p le u r a l  s u r fa c e  and in  th e  su b sta n ce  o f  b oth  lu n g s .

Shennan (Journ . o f  P a th , and B a c t. V o l .x ix  p . 1 3 9 ,1 9 1 4 )  

record ed  an aggÈoma w ith  numerous m é ta s ta s é s ,  wôiich he th o u g h t  

o r ig in a te d  in  th e  s p le e n , w ith  numerous agg iom ata  i a  the m ed iastin u m , 

p e r ica r d iu m , h e a r t  m u scle , lu n g s ,  l i v e r ,  p er ito n eu m , s k in  and bone 

marrow.

Both th e s e  a u th o rs  regard  th e  seco n d a ry  tum ours a s  

b lo o d -s tr e a m  m é ta s ta s é s .  I  co u ld  f in d  no e v id e n c e s  o f  a m a ta s ta s in g  

p r o c e s s .  I t  was p o s s ib le  to  see  in  th e  f a t  o v er  th e  l e f t  b r e a s t  

sm a ll i s o la t e d  angiom atous p a tc h e s :  a  b lo o d  v e s s e l  e n te r in g  and one 

l e a v in g  th e  a rea  co u ld  be made out w ith  th e  naked e y e .  S e v e r a l o f  

th e s e  were cu t out and s e r i a l  s e c t io n s  made from them . I t  was

determ in ed  th a t  th e  l i t t l e  angiom ata a r o se  in  c o n n e c tio n  w ith  sm a ll 

v e in s .  Owing to  th e  e x c e s s iv e  t w is t in g  and tu r n in g  o f  the b lood



c h a n n e ls  a l l  round t h e  v e in  i t  was e x c e e d in g ly  d i f f i c u l t  to  f o l lo w  

t h e ir  r a m if ic a t io n s .  I t  seem^ed th a t  s e v e r a l  com m unications e x i s t e d  

w ith  th e  p aren t v e in  by means o f  f in e  c a p i l l a r i e s .  These l a t t e r  

opened som etim es im m ed ia te ly , som etim es a f t e r  a sh o r t  but to r tu o u s  

c o u r s e , in to  th e  com m unicating d i la t e d  v e s s e l s  form in g  th e n o d u le :

In no ca se  was th e r e  any grow th w ith in  the w a ll o f  the p a ren t v e in s  

as would be ex p ec ted  i f  th e r e  had been a b lood  m e t a s t a s i s .  The 

m u l t i p l i c i t y  o f  an giom ata  in  my o p in io n , i s  not to  be e x p la in e d  

by th e  detachm ent o f  c a l l s  from a p a ren t tum our. In Borrmann "s and 

S h en n an 's  c a s e s ,  as in  my own, the s t r ik in g  f e a tu r e  o f  p r a c t i c a l l y  

a l l  th e  seco n d a ry  n o d u les  was t h e ir  h i s t o l o g i c a l l y  b en ign  c h a r a c te r .

I f  m é ta s ta s é s  had been form é# we sh ou ld  have e x p e c te d  v e r y  a b erra n t  

tumour grow ths w ith  a more or l e s s  r e ta rd e d  d i f f e r e n t i a t i o n  o f  

s t r u c t u r e .  W herever n o d u le s  were found th e y  were in  f r e e  communi

c a t io n  w ith  th e  b lood  stream  a s  was shown by th e  f a c t  th a t  th ey  

c o n ta in e d  the norm al formed e le m e n ts  o f  b lo o d  in  th e u su a l c o n d it io n ,  

and fu r th e r  th ey  r e ta in e d  th e s e  e lem en ts  w ith o u t a llo w in g  them to  

e sc a p e  in to  th e  surrounding t i s s u e ,  w ith  th e  p o s s ib l e  e x c e p t io n  I  

have n oted  in  the b r e a s t .  The ab sen ce  of* a n y th in g  ap p roach in g  c e l l -  

c o n ta in in g  throm bi or o f  p r o l i f e r a t io n  w ith in  th e lumen o f  th e  v e n u le s  

i s  a g a in s t  th e  id e a  o f  m e ta s ta s is  fo r m a tio n . The m u l t i p l i c i t y  o f  

an giom ata  in  many o f  th e  c a s e s  rep o r ted  o f  p a r t ic u la r  o rg a n s  w ith o u t  

seco n d a ry  n o d u le s  e lse w h e re  would p o in t  to  a v a s c u la r  d e f e e t  l o c a l i s e d  

to  th a t  organ: and t h i s  angiom atous c o n d it io n  may be v ery  w id esp rea d  

w ith in  the l i m i t s  o f  the o rg a n . I  im agin e th a t  in  th e th r ee  c a s e s  

which we s h a l l  agree  to  c a l l  "m alignant angioma" we have to  d e a l  w ith  

m u lt ip le  f o c i  not o r ig in a t in g  s im u lta n e o u s ly .
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Prequenoy

The u teru s i s  th e  commonest s i t u a t io n  in  which cancer i s

foun d .
In 1906 I load th e  opp ortu n ity  o f read in g  and a o s tr a c t in g  

th e  c l i n i c a l  and postmortem o f a l l  oases o f  cancer o f th e  uterus^  

v a g in a , and v u lv a , in  th e  p r a c t ic e  o f th e  M iddlesex H o s p ita l  from 

1855 to  1 9 0 )4-, There w ere in  a l l  23){-7 c a se s  o f  m alignant d is e a s e  

o f th e s e  organ s, th e  u teru s (c e r v ix  2111 c a s e s ,  co rp u s u t e r i  69) 

accou n tin g  fo r  2180 o f t l i e s e , As th e  t o t a l  number o f a l l  cancers  

o ccu rr in g  in  women during th e  same p er io d  was i t  w ii.l be seen

t lia t  u te r in e  cancers form a, f r a c t io n  over 4̂0 per cent o f  th e  w hole. 

Some o f  out E n g lish  t e x t  books p la ce  cancer o f  th e  b r e a st as f i r s t  

in  order o f  freq u en cy . ITilliam s from s t a t i s t i c s  c o l le c t e d  from th e  

London H o s p i ta ls  estim a ted  cancer o f th e  b r e a st  a t )40 p e r  cent and 

cancer o f  th e  u te r u s  at 3% per c e n t. Orth put u te r in e  cancer at 

30 per cent o f  a l l  fem ale can cer . Some estim a te  as low  as l^- per 

c e n t . The H nited S ta te s  census o f  19H (qu oted  by Ewing in  

N e o p la s t ic  D is e a s e s )  showed a preponderance o f  cancer o f  th e  Stomach 

and l i v e r  over u te r in e  cancer o f  n e a r ly  th ree  to  on e, but EWing 

regards th e  fig i-ires as m is lea d in g  and i s  o f  op in ion  th a t  cancer 

o f  th e  u teru s i s  th e  commonest cancer in  America. "

The m o r ta lity  s t a t i s t i c s  o f th e  B b g istrar-G en era l fo r  England and 

Wales show t lia t  cancer o f  th e  u teru s i s  th e  ooiiimonest in  t h i s  Country.

I t  may be found t lia t  eacli p a r t ic u la r  anim al s p e c ie s  lias i t s  

p e c u lia r  org a n -p ro p en sity  to  can cer . In human b e in g s th e  u teru s o f
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th e  fozia le  I s  th e  organ most l i a b l e  tojbhe d is e a s e .  I t  w i l l  be 

con ven ien t to  co n sid er  th e  c e r v ix  and th e  corpus u t e r i  se p a r a te ly  fo r  

th e r e  are d if f e r e n c e s  o f  v a r io u s  k inds betw een them.

m ic m . A C tige

C iv i l  s t a t e  and f e r t i l i t y .

The most' a r r e s t in g  fa c t  about cancer o f  th e  c e r v ix , and one

th a t  has formed th e  b a s is  o f much s p e c u la t io n , i s  t l ia t  i t  i s  so

m arkedly a d is e a se  o f  m arried women. Of IS76 ca ses  in  my n o te s ,  

cancer of th e  c e r v ix  occurred in  1790 m arried women ( in c lu d in g  amongst 

t h e s e ,  s in g le  women wlio had borne c h ild r e n )  and in  06 ( e  per c e n t)

unm arried women: th a t  i s  to  say i t  was 19 tim es more common in  th e

m arried th an  in  th e  unm arried. S evera l g y n a e c o lo g is ts  o f co n sid era b le  

ex p er ien ce  have remarked th a t cancer o f th e  c e r v ix  does not occur in  

v i r g in s .  Though th e  c l i n i c a l  n o te s  o f th e se  86 unm arried women

are s i l e n t  on t h i s  d e l ic a t e  p o in t i t  i s  p o s s ib le ,  w ith ou t being

p ro b a b le , t lia t  some may liave p reserved  in t a c t  t h e ir  v i r g i n i t y .  

E u l i ic a l ly ,  c e lib a c y  can be con sid ered  n e ith e r  moral nor unm oral : from 

th e  b io lo g ic a l  p o in t o f v iew  i t  i s  noimiallj" wrong. I f  then  women by 

th e  s a c r i f i c e  o f  t h e ir  v i r g in i t y  render th em se lv es so e x tr a o r d in a r ily  

more l i a b l e  to  cancer o f th e  c e r v ix  in  so doing i t  would seem at  

f i r s t  sigÈ * an u n ju st reward o f natu re to  th o se  who obejT her . d i c t a t e s .

I& rr ia g e , how ever, i s  not wlrat nature demonds; i t  i s  m erely  

an in c id e n t :  th e  prime p h y s io lo g ic a l  destin;^r o f women i s  to  bear,

c li i ld r e n . How does t h i s  a f f e c t  th e  q u estion ? . % n o te s  show t lia t  o f  

1552  m arried  women vtLth c e r v ic a l  cancer l^K)  ̂ liad g iven  b ir th  to  one 

or more c li i ld r e n , 22 liad been pregnant but liad never produced fu l l - t e r m



or l i v i n g  c h ild r e n , and 12? ( 9 per c en t) were s t e r i l e :  in  o ther 5 @

words women who more or l e s s  s u e c o s r fu l ly  carry out t h e ir  b io lo g ic a l  

d e s t in y  are  10  tim es more l i a b l e  to  cancer o f th e  c e r v ix  than t h e ir  

barren  s i s t e r s .  The in c id e n c e  o f s t e r i l e  m arriages i s  g e n e r a lly  

reckoned as about 1 in  1 0 , so t lia t  th e  d is p a r it y  here i s  not to  be 

wondered a t ,  and t h i s  c o n s id e r a tio n  p u ts in  i t s  proper p e r sp e c t iv e  

th e  id e a  put' forward by some g y n a e c o lo g is ts  t l ia t  th e  la c e r a t io n s  o f  

th e  c e r v ix  in c id e n ta l  to  c h ild b ir th  are l e s io n s  u n u su a lly  s u s c e p t ib le  

to  m alignant d e g e n e ra tio n .

There i s  another p o in t w ith  regard to  f e r t i l i t y  to  which  

a t t e n t io n  lias been d ir e c te d . I t  i s  sa id  t lia t  th e  average number o f  

c h ild re n  borne by women who become th e  su b je c t o f c e r v ic a l  cancer  

i s  a p p r e c ia b ly  b igh er  tlian th e  normal a v era g e , W illia m s, ICdblano, 

and Gasserow f in d  t lia t  in  u te r in e  cancer th e  average i s  over 5 . 

"O hforturntely I made no n o te s  on t i l l s  p o in t ,  but one o f c o lle a g u e s  

found th e  average rmmber o f p regn an cies amongst )-K)0 parous women 

t o  be 5 ,2 3 ,  w h ils t  amongst cancers not a f f e c t in g  th e  g e n e ra tiv e  

system  th e  average was 5 .6 7 , I t  i s  p o s s ib le  to  a r r iv e  at a mean 

f e r t i l i t y  age in  th e  g en era l p o p u la t io n , but th e  ca ses  from which  

h o s p i t a l  s t a t i s t i c s  are com piled belong to  th e  la b o u r in g  c la s s e s  

where th e  f e r t i l i t y  r a te  i s  h ig h . There does not seem to  me to  

be much in  th e  point*

However; we regard i t ,  th e r e  i s  no g e t t in g  away from th e  

fa c t  t l ia t  .cancer o f  th e  c e r v ix  i s  overw helm ingly a d is e a se  o f  m arried  

l i f e .  As we cannot connect c liild b e a r in g  w ith  i t s  occuTrence -  and 

b e s id e s ,  th e  low er anim als have a much h ig h er  f e r t i l i t y  and y e t  do 

not d evelop e u te r in e  cancer save as an extreme r a r i t y  -  we are l e f t  

w ith  two n o s s ib lc  e x p la n a tio n s . I t  iiay b o , as I liave s a id ,  th e  organ-



p r o c l iv i t y  o f th e  s p e c ie s ,  a h y p o th e s is  th a t e n t a i l s  th e  ad m ission  o f  

a h e r e d ita r y  fo ,c to r , or i t  may be t lia t  m arried  T/omen are l i a b l e  to  

c o n tra c t d is e a s e s  o f th e  c e r v ix  o f a ch ron ic  ch aracter  prone to  

ev en tu a te  in  can cer .

C e r ta in ly  in  th e  fem ale th e  c e r v ic a l  can a l i s  th e  s i t e  o f  

ch o ice  fo r  ch ron ic  gonorrhoea, but on th e  other liand th e  pro statue 

and th e  sem inal v e s i c l e s  in  th e  m a le , where th e  in f e c t io n  l in g e r s ,  

are not commonly th e  se a t  o f can cer . There are o f course other  

ch ron ic  a f f e c t io n s  o f th e  c r e v lx .

Here d ity

In  th e  reco rd s o f fa m ily  h i s t o r i e s  o f cancer ca ses  at th e  

M id dlesex  H o s p ita l ,  as in  most other h o s p ita ls  in  th e  p a s t , s p e c ia l  

a t t e n t io n  was paid  to  th e  p resen ce  or absence o f a cancerous or 

p h t h is ic a l  t a i n t ,  Aaong I5OO ca ses so record ed , 789 (= 52,6' per c e n t ) 

were fr e e  from cancer or p h t h i s i s , 2U-2 ( -  1 6 ,1 3  per c en t) gave a  

h is to r y  o f  can cer , and 5 5 7  C”  3 7 * ^ 3  per c e n t ) one o f  p h t h i s i s , 

w h ils t  88 (= 5 ,9  per c e n t ) had both  cancer and p h t h is i s  amongst t h e ir  

r e l a t i v e s ,  Further 83 (~ 5 ,5  par cent o f th e  t o t a l )  gave a fa m ily  

h is to r y  o f cancer o f  th e  u teru s: th e  mother was a f f e c t e d  in  

( -  2 ,9  per c e n t ) ,  a s i s t e r  in  27 1 ,8  per c e n t ) ,  an aunt in  I5

( « 1  per c e n t)  and th e  m aternal grandmother in  7 («= 0 ,%  per c e n t ) .

I t  i s  obvious t l ia t  h o s p ita l  p a t ie n ts  cannot t e l l  w ith  any degree o f  

e x a c tn e ss  th e  causes o f death o f t h e ir  a n c e s to r s  and r e la t iv e s^ a n d  

th e  f ig u r e s  g iv e n , thougli ju s t  as w eigh ty  as th e  m a jo r ity  o f  

s t a t i s t i c s  dealtlhg w ith  fa m ily  h i s t o r ie s  in  d is e a s e ,  are s len d er  

b a ses  on which to  found arguments fo r  or a g a in s t  th e  lieretltary



uI?anomio■ ;i o n o f  l i a b i l i t y  t o  c a n c e r • Tlie c o n n e c t io n  between  

tu b e r c u lo s is  and can cer , i s ,  to  say th e  l e a s t ,  not o b v io u s, and i t  

w i l l  be seen  from th e  f ig u r e s  t l ia t  a  p h t l i l s i c a l  M sto r y  i s  more 

fr e q u e n t ly  g iv en  by p a t ie n t s  th an  a cancerous h is to r y .

As cancer and tu b e r c u lo s is  are tv/o .of th e  commonest cau ses o f death  

th e r e  can be few  f a m i l ie s  in.deed t lia t  are f r e e  from th e  one or th e  

o th e r . We c e r ta in ly  laiow t lia t  some tumours liave a stron g  h e r e d ita r y  

c h a r a c te r , but in  g en era l th e r e  i s  no c le a r  ev id en ce  o f th e  h e r e d ita r y

tr a n sm iss io n  of can cer . I remember a  women w ith  cancer o f

th e  c e r v ix  whoso m oth er, one a u n t , and four out o f f iv e  s i s t e r s ,

had cancer o f th e  c e r v ix  a l s o .  From tim e to  tim e one reads in  th e

m ed ica l jo u r n a ls  reco rd s of s im ila r  h i s t o r i e s  but th e y  are probably  

no more than  chance o ccu rren ces . I t  i s  th e s e  s t r ik in g  occu rren ces  

t l ia t  rem ain in  th e  memory more than th e  covnon e x p er ien ces  o f l i f e  

and ten d  to  b ia s  th e  judgm ent. A few y ea rs  ago J,A#lÆuirray  

p u b lish ed  th e  r e s u l t s  o f  b reed in g  experim ents w ith  m ice th a t a f t e r 

wards d evelop ed  m alignant tumours : th e  in c id e n c e  o f  cancer in  th e

o f fs p r in g  as compared w ith  u n se le c te d  s t r a in s  was p a r t ic u la r ly  h ig h , 

and seemed to  be fa r  beyond a l l  chance. He a ls o  p o in ted  out th a t  in  

a d d itio n  to  th e  enhanced g en era l l i a b i l i t y  to  cancer th e r e  was an 

o r g a n - l i a b i l l t y , but as t h i s  c o n c lu s io n  was drawn, from th e  fa c t  t l ia t  

mammary cancer was th e  p r in c ip a l m alignant d is e a se  found in  th e  

o f fs p r in g  i t  aannot be a ccep ted  s e e in g  t lia t  th e  overvdielming m a jo r ity  

o f  mouse can cers o r ig in a te  in  th e  imirmary g la n d s , S fc ill h is  

o b ser v a tio n s  g iv e  experim en ta l p roo f o f th e  h e r e d ita r y  elem ent in  

can cer , and on cannot d ism iss  th e  q u e s tio n  m erely  by in v o k in g .th e  

w orkings o f  chance.
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d b e in g  th e  su b je c t  o f  C an cer ,- r e p r e se n tin g  not more 

th an  0 .5  per c e n t , In  on ly  one o f  t l ie s e  c a s e s ,  how ever, was th e  

cancer l o c a l i s e d  in  th e  p e n is ,  and .in t l ia t  ca se  th e  husband liad 

d ie d  seven  b e fo r e  th e  o n set o f  th e  p a t i e n t ' s  own stmiptoms.

ITow and a g a in  one s e e s  r e p o r ts  in  l i t e r a t u r e  o f  a  case  o f

su ch  co n ju g a l c œ n c e r  and u s u a l ly  th e  r e p o r te #  over-em p liasises th e  

im portant^ o f  th e  occurrence* Cancer o f  th e  c e r v ix  b e in g  such a  

coimrion c o n d it io n , we sh ou ld  expect a corresp ond ing  frequ en cy  o f  

p e n i le  cancer i f  n a tu r a l t r a n s p la n ta t io n  to o k  p lace*  The r a r i ty  

o f  th e  co n ju n ctio n  o f  th e  two shows t lia t  i t  does n o t occur : i t  i s  

m erely  a c o in c id e n c e .

Age. Tlie age o f  on set o f  th e  d i s u s e  was estim a ted  by sub

t r a c t in g  th e  d u ra tion  o f  th e  c a rd in a l s ig n s  and symptoms -  p e lv ic  

p a in , liaem orrm ge, and v a g in a l d isc lia rg e  -  from th e  age o f  th e  

p a t ie n t  on adm ission* In th o s e  ca ses  where a s in g le  symptom was 

sep a ra ted  by an in o r d in a te  le n g th  o f  tim e from th e  o th e r s , th e  

s in g le  symptom was ign ored  in  rnahing t h i s  c a lc u la t io n *  The age 

a t  on set was th u s  a p p r o x im te ly  determ ined in  I639  cases*  Tlie 

d u ration  o f  symptoms was c a lc u la te d  not in  months but in  th e  

approxim ate q u arters and th e  age g iv e n  by th e  p a t ie n t  on adm ission  

was ta k en  as i f  mi exact one on th e  d ate  o f  a d m iss io n , a  source  

o f  f a l la c y  w liich w i l l  render th e  average age a t  onset in  th e  

c a lc u la t io n  in a c c u r a te  by an unknown fr a c t io n  o f a y e a r , n e v e r th e le s s  

th e  number o f  c a se s  con sid ered  w i l l  é lim in â te from th e  averages  

th e  erro rs  o f  p a r t ic u la r  over -  and under -  e s t im a t io n s . .
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Another way o f  g e t t in g  at th e  p o in t ,  w hich I d id  not a d o p t, would  

have been to  su h tra o t th e  average d u ra tion  o f  th e  d is e a s e  from th e  

age a t d ea th , but a s 8,11.th e  c a se s  d id  not d ie  in  h o s p ita l  i t  would 

liave meant t l ia t  th e  numbers fo r  c a lc u la t io n  would liave been much 

red u ced ,

Tlie average age a t onset i s  h)|*63 y e a r s . The o ld e s t  p a t ie n t  

had an onset, age o f  86*5 &ud th e  youngest 22, At th e  London Cancer 

H o sp ita l th e r e  was a case  o f  cancer o f  th e  oervi}: in  a g i r l  o f  I 3  -  

an e p ith e lio m a , A case  was rep o rted  o f  columnar c e l l  carcinom a  

o f  th e  u te r u s  in  a g i r l  o f  2-| y e a rs  (P roo, Boy, Soc. Med: ,P a th . 

S e c tio n  191%) but from an exam ination  o f  th e  h i s t o l o g i c a l  s e c t io n s  

I am convinced  th a t  i t  was a tera tom a. The average age a t

o n set amongst th e  unm arried was %3*^5j but th e  sm a lln ess  o f  th e  

number o f  c a se s  (%7) from w hich i t  was c a lc u la te d  ren d ers th e  

s l i g h t l y  e a r l ie r  age o f  on set o f  no com parative im portance,

%  arran gin g  th e  c a ses  in  t h e ir  a p p rop ria te  qu inq uenn ia l 

p er io d  we f in d  t l ia t  th e  la r g e s t  number occur from %0 to  %%, th e  

n ex t la r g e s t  betw een 35 and 3 9 , and th e  t h ir d  betw een %5 and %9- 

The fo llo w in g  t a b le  g iv e s  th e  numbers and th e  p ercen ta g es in  th e  

q u in q u en n ia l p e r io d s .

Age. Ho. o f  c a se s .  P e r c e n ta g e .
2 0 - 2 % 6 0 $ 3 7
2 5 - 2 9  85 5*19
30-3% 167 1 0 ,1 9

305 18 #61
%0 -%% 3 1 9  19^46
%5»%9 289 17*63
30-5% 205 1 2 ,5 1
5 5 ^ 5 9  136 8 ,3 0
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Aso. P ercen tage

60—6% 89 5.%3
65-69 23 1,%0
70-7% 11 0 .67
75-79 3 0 .18
80v 8 % 0 0
85-89 1 0 ,0 6

I t  would se em 'th e re fo re  th a t  more c a se s  occur b e fo re  th e  m dio- 

pause than  afterw ards*  T his i s  con trary  to  t l ie  u su a l te a c h in g .

I t  i s  s a id  tim t most can cers o f  th e  c e r v ix  occur a f t e r  th e  menopause: 

th a t  i t  i s  a d is e a s e  o f an organ cea sin g  to  fu n c t io n . From particu lars  

g iven  in  th e  c l i n i c a l  n o te s  o f th e  c a ses  I  was a b le  to  get e}cact 

in fo rm a tio n  as to  th e  c e s s a t io n ,  or con tinu ance o f  ̂ m enstrual p er io d s  

and I found th a t  51 per cent occurred  b e fo re  th e  menopause and %0 

per cen t a f t e r  th e  m enopause, w h ils t  in  th e  rem aining 9 per cen t 

th e  two phenomena were in sep a ra b ly  b len d ed . I t  i s  q u ite  tr u e  to  

s a y , as one alw ays h e a r s , t l ia t  c e r v ic a l  cancer occu rs m o stly  in  th e  

f i f t h  decade but i t  i s  m is le a d in g  to  some e x te n t ,  %  f ig u r e s  show 

t l ia t  37 per cent occur betw een %0 and 5 0 , but 38 per cent occur 

betw een 35 and %%, Tlie iiaximum p o in t o f  our curve (See accompan.]/- 

in g  Cliart ) d i f f e r s  m arkedly from a graph made up from th e  R e g is tr a r -  

G en eral' s m o r ta l ity  r e tu r n s . He p la c e s  th e  mæcimum in c id e n c e  a  

decade l a t e r ,  I  am q u ite  unable to  e x p la in  th e  d i f f e r e n c e ,  I  liave 

c a lc u la te d  th e  age at on set o f  th e  d is e a s e :  he record s th e  age a t  

death: but th e  average d u ra tio n  o f  th e  d is e a se  ( s e e  subsequent 

paragraph) does not account fo r  th e  d iscra p a n cy , Tlie r e l a t iv e l y  

sm all p ro p o rtio n  o f c a se s  o f cancer o f  th e  corpus which are in c lu d ed  

in  th e  o f f i c i a l  r e tu r n s  would not so m arkedly a l t e r  th e  curve. The
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Chart showing the maximum a^e Inc idence  o f  carcinoma o f  
the  c e r v ix  u t e r i .

The d o t ted  b lack  l i n e  r e p r e s e n t s  a graph composed from the  R e g i s t r a r -  
General *s r e t u r n s  of  3912 showing the  pe rcen tag es  a t  v a r io u s  ages o f  
women dying from u t e r i n e  cancer ,  c e r v ix  and body.
The red l i n e  shows the p e rcen tages  a t  age o f  o n se t  according  to my 
s t a t i s t i c s .
The i n t e r r u p t e d  b lue  l i n e  i s  c o n s t ru c ted  from f ig u r e s  o f  oases  a t  the  
Cancer H osp i ta l  in  the  same way .

. / I ...............................\  ;
S  /o If % 40 i f  go ^  ty 7Ô 74- i o  fo y^AZS.

The l a s t  two graphs c l o s e l y  correspond .  The maximum inc idence  given by 
the  R e g i s t r a r - G e n e r a l ’ s r e t u r n s  i s  a f u l l  decade l a t e r .



In flu eu o e  o f  o p e r a tiv e  tre a tr ic u t in  p ro lon g in g  l i f e  i s  to o  siiia ll t o  

be f e l t  in  such la r g e  f ig u r e s .  I f  i s  ad m itted  t lia t  th e  cau ses o f  

death  g iv en  in  th e  b u lk  o f  death  c e r t i f i c a t e s  cannot be so exact 

as in  H o sp ita l p r a c t ic e  and «cancer o f  th e  u teru s"  inay in c lu d e  

f ib r o id s  and o f te n  c o n d it io n s  o f th e  u teru s th a t  liave not c le a r ly  

been a s c e r ta in e d , ' But a s th e  r e tu r n s  stan d  th e  o f f i c i a l  f ig u r e s  

can be c i t e d  as p ro o f th a t  th e  h ig h e s t  in c id e n c e  o f  th e  d is e a s e  i s  

a f t e r  th e  menopause -  a  sta tem en t w ith  which I d is a g r e e . In  191%

I got th e  s u r g ic a l  r e g is t r a r  o f  th e  Cancer H o sp ita l to  supply me 

w ith  th e  a g es  o f  p a t ie n t s  adm itted  w ith  cancer o f  th e  c e r v ix ,  and 

from t h i s  I drew up a  curve w hich very  c lo s e ly  a g rees w ith  my 

M iddlesex  H o sp ita l S t a t i s t i c s .

R e la tio n  to  M enstrual fu n c t io n  and Pregnancy

A c lo s e  in v e s t ig a t io n  o f th e  record s was made to  se e  i f  any 

e t i o l o g i c a l  fa c to r  cou ld  be d isco v ered  in  th e  m en strual I i is to r y ,  

P a r t ic u la r s  o f th e  age a t which th e  menses s t a r t e d ,  th e  p e r io d ic % y  

d u ra tio n  o f f lo w , r e g u la r i t y ,  q u a n tity  o f b lood  l o s t ,  and th e  age at 

w hich m en stru a tion  c e a se d , are g iven  in  my o r ig in a l  pap er. In no 

r e sp e c t  d id  th e y  d i f f e r  from th e  p a r t ic u la r s  th a t  would be

e l i c i t e d  in  a  s e r i e s  o f  non-cancerous c a s e s .

Prom 9%7 c a se s  where in fo rm a tio n  was g iv en  o f  th e  o n set o f  

symptoms and th e  tim e o f th e  l a s t  pregnancy or m isc a rr ia g e  i t  was 

e stim a ted  t l ia t  1Q3 (= 1 0 ,9  per c e n t)  bore a c lo s e  r e la t io n  in  p o in t  

o f  tim e to  c h i ld b ir th ,  Mor# p a r t ic u la r ly  th e  on set o f  symptoms o f

cancer o f th e  c e r v ix  preceded  an a b o r tio n  or l i v e  b ir th  in  17 cases
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(= 1 ,8  per c e n t ) :  th e  syrûptoms were p r e sen t during th e  l a t e r  s ta g e s  

o f  g e s t a t io n ,  during th e  puerperium , or a t  th e  tirae o f  a b o r tio n  in  

32 c a se s  (= 3.% per c e n t ) :  in  143 c a se s  (= %#3 per c e n t)  th e  on set  

o f  symptoms d ated  from th e  puerperiim : and in  an a d d it io n a l  1 .2  

per cen t (11  c a s e s )  l e s s  than s ix  months had e la p se d  betw een b ir th  

or a b o r tio n  and th e  commencement o f  th e  d is e a s e .  I t  lias been s t a te d  

th a t  pregnancy has a grave e f f e c t  on , th e  p ro g ress  o f c e r v ic a l  cancer  

(Ewing) but w hether t h i s  i c  so or n ot cannot be a s c e r ta in e d  from my 

n o te s  o f th e  c a s e s .  Seeing th a t  th e  d is e a s e  occurs so fr e q u e n tly  

in  th e  ch ild b e a r in g  y e a rs  a co n sid er a b le  p ro p o rtio n  o f th e  ca ses  

are bound to  have a c lo s e  r e la t io n  in  p o in t o f  tim e to  pregnancy.

The p a th o lo g ic a l  changes in  th e  c e r v ix  may be exp ected  to  m i l i t a t e  

a g a in s t  f e r t i l i s a t i o n  but th e y  are not an a b so lu te  bar to  conception*. 

One woman who was an in p a t ie n t  o f  th e  M iddlesex H o sp ita l s u f fe r in g  

from in o p er a b le  cancer o f  th e  c e r v ix  was d isch arged : on retu rn in g  

to  her home she resumed m a r ita l r e la t io n s  and was d e l iv e r e d  w ith  

fo rc ep s  o f  a l i v e  fu l l - t e r m  c h i ld  a t another h o s p ita l  about a year  

afterw a rd s: she was read m itted  to  th e  M iddlesex H o sp ita l and d ied

th ere*

C l in ic a l  d e t a i l s ,  b e a r ing. ozhE t lp lpg y .

Amongst th e  mass o f c l i n i c a l  d e t a i l s  th e re  i s  l i t t l e  In form ation  

regard in g  p rev io u s p r e d isp o s in g  d is e a s e s .  F ive c a ses  are n oted  as  

having liad a p rev io u s o p era tio n  fo r  cancer o f th e  b r e a s t ;  no case  

a p p a ren tly  had both  d is e a s e s  a t th e  same tim e . T liis i s  a  p o in t w hich  

has in t e r e s t e d  me c o n s id er a b ly .
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Given th e  f a c t s  th a t  cancer o f  th e  c e r v ix  and cancer o f  th e  

b r e a st  are  so ver^r cormon and t l ia t  th e y  occur a t th e  saiiie ages wliy 

i s  th e  co n ju n ctio n  o f  th e  two so v ery  ra re?  I shou ld  huaglne t lia t  

tn e  law s o f chance would a llo w  a not uncoruion sim u ltan eou s occu rren ce . 

I t  i s  a  q u e s tio n  fo r  th e  s t a t i s t i c i a n s .  L ocal d is e a s e s  such as  

prolonged  leu co r rh o ea  (53 c a s e s ) ,  « in flajm m tion  o f  th e  womb « (31  

c a s e s ) ;  p ro la p se  o f  th e  u teru s (16 o a s e s ) ,  and f ib r o id s  (6 c a se s )  

are to o  sca n ty  in  th e  record s to  be o f v a lu e . A great d ea l lias 

been made o f  f ib r o id s  03̂  G y n a eco lo g ists  as p r e d isp o s in g  to  cancer  

o f  th e  c e r v ix :  th e  postmortem record s o f  915 c a se s  o f  cancer o f  

th e  c e r v ix  s ta te d  th a t  f ib r o id s  were p resen t in  5% c a ses  ( -  6 per c e n t)  

I doubt i f  a s im ila r  mmfoer o f  a u to p s ie s  on women dying from other  

d is e a s e s  would show a l e s s e r  p ro p o r tio n .

D u ra tion .

By adding th e  d u ra tion  o f th e  d is e a s e  b e fo re  adm ission  

to  th e  le n g th  o f  tim e th a t  e la p sed  between ad m ission  and d ea th , 

o m ittin g  th o s e  c a ses  in  wliich a s u r g ic a l  o p era tio n  o f any im portance  

a f f e c t e d  th e  n a tu r a l e v o lu t io n , and reckon ing in  approxim ate  

q u a r te r s , I  o b ta in ed  th e  approxim ate d u ra tion  o f th e  d is e a se  in  900 

c a s e s .  From th e  appearance o f  th e  f i r s t  symptom t i l l  th e  tim e  

o f  d ea th  th e  s h o r te s t  d u ration  was 3 months and th e  lo n g e s t  7 y e a r s .  

The average d u ration  i s  1 , 7 % y e a rs  or 1 year  and 9 m onths, I t  was 

found th a t  th e  d u ration  in c r e a s e s  g ra d u a lly  w ith  th e  age o f th e  

p a t ie n t  u n t i l  i t  reach es a  maximum betw een th e  ages o f 60 and 6% 

(2 .2 7  y ea rs)^  th en ce  i t  d im in ish es q u ick ly  to  i t s  minimum during



th e  age p er io d  o f  75 -  79 .

Onl3  ̂ 69 o a s e s ,  In c lu d in g  11 sarcom as, were f u l l y  recorded* How 

rare  i t  i s  in  r e la t io n  to  cancer o f th e  c e r v ix  i s  w ell-la iow n .

C iv i l  s t a t e  and f e r t i l i t y .
I t  o f te n  been sa id  that oanoer o f  

the body o f  th e  u te r u s , in  c o n tr a d is t in c t io n  to  cancer o f  the c e r v ix ,  

is  predominantly a d is e a s e  of unmarried women. % f ig u r e s  show 

that %7 ^ ere  married and 11 s i n g le .  Anon g th e  married 25 had 

borne children, 7 ypoduoed on ly  m is c a r r ia g e s , and 7 were barren -  

that i s  to  sa y , a quart er were absolutely s t e r i l e .  üSiese are 

n o t ic e a b le  differences.

Kepedity.
23 had a fa m ily  h is to r y  fr e e  from a 

cancerous or a  phtliisical ta int («  %S per c e n t ) ,  16 had a h is to r y  

of p h t h is i s  (= 33 per c e n t ) ,  and 31 (« 23 per c en t) had a h is to r y  

o f  ca n cer . Among the la st one patient liad a sister  with cancer  

o f th e  uterus.

M e. a t, o n s e t .
The age at o n set could be c a lc u la te d  from particulars

g iven  in  52 c a ses  and th e  average i s  5I years. Thus cancer o f the
ù€curs ,, .

corpus u t e r i  mermi# u s u a l ly  much l a t e r  tlian  cancer o f  uhe c e r v ix .

The average age fo r  6 ca ses  o f  sarcoma o f th e  u teru s was %8#%6 years*  

Of th e  carcinomata 12 were p rev iou s t o ,  2 were at th e  tim e of, and 

%% were subsequent t o , t h e  m enopause. In t h i s  i t  d iffers d i s t i n c t l y



from oanoer o f  th e  oervlzc.

A ll g y n a e c o lo g is ts  who liave s^pohen on th e  su b jec t  

and a l l  th e  t e x t  books I liave c o n su lte d  agree in  d e c la r in g  t lia t  

cancer o f  th e  body o f  th e  u teru s i s  very  much slow er in  i t s  p rogress  

tlian  cancer o f  th e  c e r v ix . I have n ever  seen  any s t a t i s t i c a l  

b a ses  fo r  th a t  opin ion* Reckoning' from th e  tim e o f th e  appearance  

o f  th e  f i r s t  symptom t i l l  death  in  30 c a s e s ,  in c lu d in g  one sarcoma 

on ly  w h ere .th e  approxim ate d u ra tio n  was 6 m onths, I f in d  t lia t  th e  

average d u ra tio n  i s  I .8 3  not much lo n g e r  tlian  in  th e  case  o f

cancer o f  th e  c e r v ix .  8 b i l l  30 i s  a sm all number o f  c a se s  on 

which to  argu e.

I s h a l l  b r i e f l y  m ention th e  p r in c ip a l  f a c t s  e l i c i t e d  

by a stu d y  o f  th e  r e p o r ts  o f  915 postmortem exam inations o f cancer  

o f  th e  c e r v ix  and 33 o f  th e  u te r in e  body in  so fa r  a s th e y  in d ic a te  

th e  p ath s o f  d is se m in a tio n  o f th e  d is e a s e ,  and th en  c e r ta in  

o b se r v a tio n s  w hich I liave made on s u r g ic a l  p a th o lo g y  w i l l  be co n sid ered  

in  order to  form a r a t io n a l  b a s is  fo r  th e  s u r g ic a l  treatm en t o f  

u te r in e  can cer .

A lthough th e  c l i n i c a l  n o te s  record in g  th e  l o c a l  appearances 

when th e  p a t ie n t  was f i r s t  examined showed t l ia t  u lc e r a t io n  o f th e  

growth had not th en  occurred in  26 o f  802 c a se s  (= 3,1% per c e n t ) ,



n e v e r th e le s s  in  on ly  one case  out o f  th e  915 a u to p s ie s  was u lc e r a t io n  

a b s e n t . In 32 in s ta n c e s  (= 3 .5  per c e n t)  th e r e  was no naked

eye ev id en ce  o f e x te n s io n  o f th e  d is e a se  beyond th e  c e r v ix  u t e r i

nor had any m e ta s ta t ic  d e p o s its  occu rred .

In v a sio n  o f  th e  Vagin a .
The v a g in a  was record ed  a s b e in g  -in

v o lv e d  a t  postmortem exam ination in  826 c a se s  and u n in v o lv ed  in  

21 (= 2 .3  per c e n t ) ,  la  68 ca ses th e r e  was no n o te  on th e  poin t*

A spread so e x te n s iv e  as to  in v o lv e  th e  v u lv a  i s  record ed  in  23 

c a se s  (= 2*5 per c e n t )

Involvem ent o f B ladder and Rectum,
In )|0 % c a se s  (= 53*6 per cen t)

th e r e  was a v e s ic o v a g in a l  f i s t u l a , and in  a fu r th e r  20% ca ses  th e

w a ll o f  th e  b lad d er  was in v o lv e d  w ith ou t p er fo r a tio n * , A lto g eth er  

th e  b lad der was in v o lv e d  by th e  spread o f th e  d is e a se  in  6 0 8 , and 

was a p p a ren tly  u n a ffe c te d  in  77 ( -  11 #3 per c e n t ) ,  w li i ls t  in  23O 

c a ses  th e r e  was no n o te  on th e  p o in t . In I 5 I  ca ses  th e r e  was an

u lc e r a t io n  in to  th e  rectum  (= 16*5 per c e n t) ;  th e  r e c t a l  w a ll  was

in v o lv e d  w ith ou t p e r fo r a t io n  in  an a d d it io n a l 9 8 , making a t o t a l  

o f  2%9 , Freedom from involvem ent i s  record ed  in  %8 in s ta n c e s

(■- 16*2 per c e n t)  and in  6I8 c a ses  th e r e  was no record  e ith e r  way. 

Double f i s t u la * '  ( i * e ,  v e s ic o v a g in a l  and r e c to v a g in a l)  was found in  

86 ( -  9*% per c e n t ) ,

Papai:aetrial i n v a s io n .
Spread from th e  u t erus in to  th e  broad  

liga iiaen ts i s  noted  s p e c ia l ly  in  120 oases (= 1 3 »H  Per c e n t)  but as
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th e s e  s tr u c tu r e s  are so fr e q u e n tly  m atted to  t h e ir  surrpondlngs  

a d lies lo n s and p e r i t o n i t i s  and th e r e fo r e  so im p r a c tica b le  o f  

exam in ation , th e n f ig u r e s  are to  be regarded  a s an .understatem ent#  

Such m attin g  o f th e  p e lv ic  s tr u c tu r e s  i s  record ed  d e f i n i t e l y  as 

p resen t in  221 c a ses  (= 25 per cent ) ,

G landular and v i s c e r a l  m éta s ta sé s .
In g en era l i t  i s  f a i r l y

easy  to  d i f f e r e n t ia t e  betw een lo c a l  continu ous spread o f th e  d is e a s e

and m e ta s ta t ic  d e p o s its  but th e  e s t im a tio n  becomes more com p licated

when we have t o  d ea l w ith  a f f e c t e d  s tr u c tu r e s  norm ally sep ara ted

from , but in  th e  p ro cess  o f t l i i s  d is e a se  in  c o n t in u ity  w ith , th e

o r ig in a l ly  a f f e c t e d  organ. Hot in fr e q u e n t ly  th e  omentum becomes

adherent to  th e  u te r u s ,  to  th e  r e c t o - v e s ic a l  pouch, or to  th e

p e lv ic  co n ten ts  g e n e r a l ly ,  and th e  same a p p lie s  to  th e  I n t e s t in e ,

so th a t  th e r e  i s  a  continuous d isse m in a tio n  and not wloat i s  reckoned

as tr u e  secondary growth. G iving a f a i r l y  l ib e r a l  in te r p r e ta t io n

to  « m éta sta sa s« I e stim a ted  t l ia t  1 8 % c a ses  ( -  20»%% per c e n t)

showed v i s c e r a l  or p a r ie t a l  secondary d e p o s i t s ,  and th a t  351

showed d e p o s its  in  th e  l^ vip lia tic  g land s (= 3 8 ,3 6  per c e n t ) :  o f th e

form er, no l^miphatic spread i s  recorded in  55 c a s e s ,  so t lia t  th e

t o t a l  number o f ca ses  w ith  secondary d e p o s its  i s  %06 (= %5 per c e n t )

o f  a l l  postmortem c a s e s . The frequency o f  involvem ent o f th e

v a r io u s  organs was as f o l lo w s %

L iver  122 c a ses  13*5 P®r c e n t ,
Lungs 55 " 6 « «
K idneys 23 « 2*6 « *
A drenals 16 « 1 ,9  " «
Heart 9 « 1 " "
Sp leen  9  ̂ 1 « «



pan creas 8 oases 0 .9 per cent
G allb lad d er 5 « 0*6 ft if
Diapliragm 6 m 0*7 It n
Ad dominai wa].]. % tt 0.% tt tt
T horacic w a ll 3 li 0 . 3 ft n
Subcutaneous 3 it 0*3 If tf
Thyroid gland 1 case 0*1 (1 ft
Oesopliagus 1 tt 0*1 tf tf
Ilamiiia ]. it 0 .1 ff If
Bones 8 ca ses 0*9 ff «
I n t e s t in e s 8 t: 0*9 tf If
P leu rae 13 It 1.% <i «
Peritoneum %3 a 5 fi «
P ericard ium 1 case 0*1 ff ff

With regard  to  th e  subcutaneous t i s s u e s  ab ove, one was a case  o f  

g en era l c a rc in o m a to s is :  in  th e  second case th e  subcutaneous im ss was 

in  th e  a x i l l a r y  r e g io n :  and in  th e  t h ir d  case  th e  m e ta s ta t ic  module 

was a t th e  ankle* In a d d it io n  to  th e  8 c a se s  o f i n t e s t i n a l  

m é ta s ta sé s  (d is t r ib u te d  as fo l lo w s :  p y loru s 3? duodenum 2 , jejunum 2, 

and appendix 1 ) ,  th e  adlierent in t e s t i n e s  were a f f e c t e d  in  22 c a s e s .  

The osseo u s d e p o s it s  in c lu d ed  1 in  th e  s k u l l  ^  1 in  th e  r ib s ,  2 in

th e  v e r te b r a l  column, 1 in  th e  t i b i a ,  and 2 , wliich were probably due 

to . a  con tin u ou s sp read , in  th e  innom inate bone: th e  sacrum was 

a f f e c t e d  once*

Of th e  351  c a se s  o f  d e p o s its  in - t h e  lym p h atic  g la n d s , th e  d i s t r ib u t io n

[* I t  i s  in t e r e s t in g  to  n o te  th a t  i f  a  Sî.cull co n ta in in g  a

cancerous m e ta s ta s is  in  th e  v a u lt  be m acerated we get an appearance
trc|»htne4

e x a c t ly  l i k e  th e  p r e l i i s to r ic  s lc u lls  I liave se en , I  do not d isp u te

th e  tr e p h in e  o r ig in  o f  th e s e  d e f e c t s  in  th e  l a t t e r  s lc u lls  fo r  some

t im e s  one can p la in ly  see  th e  rough marks o f  th e  f l i n t  used fo r  th e  
p u rp o se j



W8.S a s  f o l l o w s : -  A xilla i^r 1 , su p ra o la v  1 o u la r  6 , th o r a c ic  (i#c*  

m e d ia s t in a l  and b r o n c h ia l )  I 7 , h ig h e r  abdom inal ( i . e .  th e  m e s e n te r ic ,  

p o r t a l ,  c o e l i a c ,  and  h ig lie r  p r e v e r t e b r a l  c h a in s  ) 5 I , lum bar 3O5, 

p e lv i c  250, in g u in a l %5 , Owing to  t l ie  m a tt in g  t o g e th e r  o f  th e  

p e lv i c  s t r u c t u r e s  and t h e  common postm ortem  m ethod o f  removing 

t h e  p e lv ic  c o n ten ts  en m a sse , a  p r e c i s e  d e s c r i p t io n  o f th e  in t r a -  

p e lv ic  gland s i s  im p o s s ib le ,  and  my s t a t i s t i c s  on th e  p o in t  are  

undoubted ly  an u n d e r -s ta tem e n t,

' Ojiher pos t - mortem c on d it  io n ,
Out o f  th e  v a r ie d  accompanying 

c o n d it io n s  o f w liich I made a n o te  in  o r ig in a l  paper th e r e  i s  

on ly  one o f  any im portance fo r  our p resen t purposes th a t  I  need  

m en tion , and t l ia t  i s ,  th e  c o n d it io n  o f th e  k id n e y s . -In no l e s s  

t l ia t  692 in s ta n c e s  ( " 7 5  per cent ) th e r e  was hy dr on eplir 0 s i s  o f  

one or b o th  k id n eys w ith  accompanying d i la t a t io n  o f  th e  u r e te r s .  •

In 76 c a se s  th e  d i l a t ed p e lv e s  con ta in ed  p u s .

We can b r i e f l y  sum up th e  post-m ortem  f in d in g s  in  33 a u to p o s ie s  

o f carcinom a o f  th e  corpus u t e r i .  G landular d e p o s its  were found  

in  15 (= %5 per c e n t ) ,  and v i s c e r a l  m éta s ta sé s  in  16 # 8 .5

c e n t ) .  In th e  l a t t e r  th e  d is t r ib u t io n  was as fo l lo w s :  l i v e r  3 ?

lu n g s 5 ,  in t e s t i n e s  %, peritoneum  9 , &nd s p le e n , pericard iu m , 

p le u r a , diaphragm, and r ib s  1 each . Extending by c o n t in u ity  th e  

m alignant p ro cess  in v o lv e d  th e  broad lig a m en ts  in  % o a s e s , th e  

o v a r ie s  in  %, th e  F a llo p ia n  tu b es  in  1 ,  th e  b ladder in  3 ,  and th e  

rectum  in  %. Tlie vag in a  was in v o lv e d  in  3 c a se s :  u t e r o - v e s ic a l



f i s t u l a  occu rred  o n ce , and u t e r o - r e c t a l  f l s t u l a e  6 tim es#  The

p e lv ic  s tr u c tu r e s  were m atted to g e th e r  in  15 oases ( -  ÿÿ  per c en t)  

and }y  dr on eplir 0 s i  s occurred  in  11 ( - 3 3  per c e n t ) ,  U ter in e  f ib r o id s  

c o -e x is t e d  in  % c a se s  ( - 1 2  per c e n t ) .

,j3%TmiOAL PATHOLOGY OF GAHOER OF TEE UTERUS.

L ess tlian  tw en ty  years ayo a  famouB surgeon sa id  t l ia t  «no r a d ic a l  

o p e r a tio n  i s  w orth perform ing when th e  d is e a s e  extend s beyond th e  

l i m i t s  o f th e  u te ru s  in to  th e  co n n ec tiv e  t i s s u e  about th e  c e r v ix  

or in to  th e  u to r o -s a c r a l  or broad lig a m e n ts . In such ca ses prolonged

im m unity, to  say  n o tliin g  o f th e  permanent b e n e f it  from an o p e r a tio n ,

i s  out o f th e  q u e s t io n ,"  We have t r a v e l le d  fa r  in  th e s e  y e a r s;  th e

b r i l l i a n t  r e s u l t s  t l ia t  liave a tten d ed  advanced o p e r a tio n s  liave quite^

olianged th e  com p aratively  h o p e le s s  outlook# Tlie su rgery  o f cancer in  

g en era l i s  advaiicing r a p id ly , and one would be ra sh  to  d e lim it  i t s  

fu tu re  scope# In a very  sh o rt tim e wliat was' co n sid ered  th e  l im i t  ' 

o f o p era tio n  lias been su rp a ssed , and wliat was form erly  a "radical"  

o p era tio n  becomes in  th e  l i g h t  o f  ex p er ien ce  in co m p lete . In stea d  

o f  a p p ea lin g  to  r e s u l t s  which ma%r ta]:e y ea rs  to  accumulate^ we can 

b ase  our judgment o f th e  probable com p leteness o f  any o p e r a tiv e  

tec lm iq u e  on th e  su rer  ground o f  p a th o lo g ic a l  o b se r v a t io n . The 

more th e  s u r g ic a l  p a th o logy  o f  cancer i s  a p p r e c ia te d , w ith  a 

consequent a d a p ta tio n  o f o p e r a tiv e  proced ure, th e  b e t t e r  Td.ll th e  

o u tlo o k  become; but th e  f i r s t  e s s e n t ia l  in  advance i s  a more 

a c cu ra te  knowledge o f th e  p a th o lo g ic a l  p r o c e sse s  a t work.



ITo ozie woiLLd f.eir tlio  u t i l i t y  o f e a r l ie r  d ia g n o s is  o f  oaiioer 

o f th e  i ite r u e , and th e  educati%'"e m easures proposed fo r  t lia t  purpose;

"but i f  e a r l ie r  d ia g n o s is  im p lie s  r e s t r i c t e d  o p e r a tiv e  m easures^ th en  

th e r e  i s  danger o f  r e tro g r e u sio n *  - Eoif i s  i t  pnr^slole to  a s c e r ta in  

wl'ien we have to  d e a l  w ith  an  e a r ly  c ase?

E a r ly  w ith  r e g a rd  to  tim e o f d u ra tio n  may he l a t e  in  r e sp e c t  to  

tim e o f d is s e m in a t io n ,  Tlie VTarning s ig n s  and symptoms th a t c a l l  

a t t e n t i o n  to  c a n c e r  o f th e  u teru s vary g r e a t ly  i n  t h e ir  s e v e r i t y , 

and we caim ot c a lc u la t e  w ith  any degree o f ex a o tn ess  how lon g  th e  

l e s i o n  has e x i s t e d .  The e v o lu t io n  of some c a n c e rs  i s  r a p id , o f o thers  

s lo w , and o f o th e rs  aga in  r a p id  growth and slow  gro^Tth may fo l lo w  , 

each  o th e r  * The r a t e  o f  growth o f m a lig n a n t t i s s u e  fo llo w s  no law» 

t l i a t  we Imow. The apparent s i s e  o f  a  prim ary l e s io n  v i s i b l e  to  our 

eyes or demon s t r  oh l e  to  % B,lpation ma%r he f a r  from th e  a c t u a l i t y ,

Probably ev ery  su rg eo n  lias liad th e  e x p e r ie n c e  o f rem oving  sm a ll 

g row ths so th o ro u g h ly  i n  r e l a t i o n  to  t h e ir  s i z e  a s  to  g iv e  every  

hope o f  s u c c e s s ,  on ly  to  f in d  a  speedy  d e m o n s tra tio n  o f f a i l u r e ,  and , 

on the. o th e r  h a n d , h a s  m et w ith  la r g e  grow ths, t r e a te d  i n  a r e l a t iv e l y  

r e s t r i c t e d  m anner, wliioh have never r ec u r re d , Tkperienoe in  p o s t

m ortem  ezoamination soon te a c h e s  us t i ia t  a sm a ll focu s o f  o r ig in  i s  

by no means ln fre (l^ en tl3 ''.a s8 o c ia ted  w ith  a v ery  e x te n s iv e  d is se m in a tio n ,  

and, on th e  c o n tra ry , t l a t  th e  m alignant p ro cess mâ r be l o c a l l y  

confii^ed to  th e  s i t e  o f i t s  origin.# In  c l i n i c a l  exam inations i t  

fo l lo w s  t l ia t  we cannot in v a r ia b ly , or even u s u a l ly ,  say  t lx it  a  s m a l l ...

r ig in a l  l e s io n  d en otes an e a r ly  c a se ,-  fo r  beyond th a t  l e s io n  th e  

cancer c e l l s ,  uns eon and im p a lp ab le , may be peim ieating th e  lym pliatic

V



t r o c t s .  In  cancer o f th e  u te r u s , o f  th e  c e r v ix ,  or o f  th e  body, 

another p ro cess  be a t  work -  s e p t ic  a b so rp tio n  -  w hich may con- 

sicLerably com p lica te  a judgment o f th e  r e a l  e}ctent o f th e  can cer , 

locLcLing one to  conclude tlrat th e  cancerous p ro cess  i s  e x te n s iv e  when 

in  r e a l i t y  i t  may be l im it e d ,  I  t l ia l l  r e f e r  to  t h i s  la te r *

Eie h i s t o l o g i c a l  exam ination o f a. p o r t io n  o f  th e  growth 

cannot g iv e  us su re inoTom atlon vd.th regard  to  th e  r a p id ity  o f th e  

p r o c e s s , I  am aware t l ia t  such a statem en t i s  a t v a r ia n ce  w ith  th e  

v iew s o f some p a th o lo g is t s *  I t  i s  n ot uncojv.ion to  read  in  h i s t o 

l o g i c a l  r e p o r ts  t lia t  th e  tumour i s  growing r a p id ly  or s lo w ly , or

even t i n t  th e  case i s  con sid ered  to  be an e a r ly  one* Such an o p in io n
c e r ta in

ta k e s  no account o f / f a l l a c i e s  ~ nem ely, th a t  a p a r t ic u la r  s e c t io n  o f  

a c e r ta in  p o r tio n  a t a p a r t ic u la r  tim e may e x liib it  co n sid er a b le  

v a r ia t io n  from -the appearances found in  another, s e c t io n  from an 

ad jacen t part* I t  i s  based  on two c o n s id e r a t io n s , th e  r e la t iv e  

amount s o f  connect i v e - t  i s  sue stroma and e p i t h e l i a l  c e l l s ,  and on th e  

numbers o f m ito t ic  f ig u r e s  found in  th e  p o r tio n  examined. In th e  

exp erim en ta l in v e s t ig a t io n  o f  mouse c a n c er , whore we can tak e a l l  

th e se  fa c to r s  in to  a c c o u n t, we f in d  tlia t  th e  h i s t o l o g i c a l  c r i t e r ia  

on w hich such o p in io n s are founded are q u ite  u n tru stw ortliy , We 

a c tu a l ly  f in d  t l ia t  some tumours w ith  a r e l a t iv e l y  la r g e  preponderance 

o f strom a over e p i t h e l i a l  e lem ents may have a sp ee d ie r  growth and a  

liig lier  p ercen tage  o f s u c c e s s fu l  in o c u la t io n s  tlian  a tumour o f  M gh  

e p i t h e l i a l  o e l lu la r i t y *  Of c o u r se , th e  o p p o site  may o b ta in ; th e r e  

i s  no con stan t r e la t io n s i i ip  between structu ire an-‘. decree o f malj.e,nanc3'• 

I t  lias a ls o  been shovm. th a t  some slow -grow ing tuiuoums o f  m ice may



75

ezd ilb it a. su r p r is in g  amount o f  m it o t ic  f ig u r e s*

Taldng a :.l suah fa c to r s  in to  c o n sid er a tio n ^  th e  im p o s s ib i l i t y  o f  

d eterm in in g  from c l i n i c a l  or l i i s t o l o g i o a l  exam ination  th e  exact ex ten t  

o f  th e  d is e a s e  in  an̂ r g iv e n  c a s e , we may j u s t i f i a b l y  conclude th a t  

th e  on ly  way o f  encom passing a r a d ic a l  e x t ir p a t io n ,  w it l iln  reason ab le  

l i i â i t s  o f  c o u r se , i s  to  apply to  ever]^ case  a  teo lm iq u e w h ic h tis  

d e sig n ed  fo r  th e  most advanced, Such a t e  clinique does n o t mean a  

hapliaaard rem oval o f  surrounding t i s s u e , but an e x t ir p a t io n  o f  

d e f in i t e  danger z o n e s• Tlie p r o p o s i t io n  w hich  I advance i s  t lia t th e s e  

danger zones are th e  s tr u c tu r e s  which in  th e  a u to p s ie s  o f advan ced  

c a ses  we a c tu a l ly  f i n d 'th e  most o f te n  a f f e c t e d ;  t lia t  i s  to  sa y , 

th e  term in a l p ic tu r e  g iv e s  th e  key to  th e  p a r tia h L y -r ev e a le d  p r o c e sse s  

during l i f e .

One o f th e  most s tr ik in g  and un expected  fe a tu r e s  r e v e a le d  by 

postmortem s t a t i s t i c s  was t l ia t  no l e s s  tlian  33 por c e n t , o f ca ses  

were found to  be fr e e  from any v i s c e r a l  or g lan d u lar  m e ta s ta s is .

At a l a t e r  date ICacCormao an a lysed  th e  record s o f over a hundred 

a u th p s ie s  on cancer o f  th e  c e r v ix  performed bir th e  s p e c ia l  cancer 

r e se a r c h  s t a f f  a t th e  M id dlesex  H o sp ita l and h is  f ig u r e s  agree in  

su r p r is in g  d e t a i l  w ith  m in e .

I f  we accep t th e se  a s a tr u e  in d ic a t io n  o f th e  p o te n t ia l  s p r e a d  

o f  th e  d is e a s e ,  and make a llo w a n ces for  th e  fa c t  t lia t in  e a r l ie r  

s ta g e s  th e  l i a b i l i t y  to  m e ta s ta s is  must be lo w e r , we can account fo r  

th e  e f f e c t iv e n e s s  claim ed fo r  such r e s t r i c t e d  o p era tio n s as v a g in a l  

h ysterectom y or other m easures t l ia t  le a v e  th e  p e lv ic  g lan d s untouched,

(The fa c t  t l ia t  3 .5  per cent o f ca ses  on th e  postmortem ta b le  showed no



aclvanoe o f  th e  d is e a s e  beyond th e  c e r v ix ,  g iv e s  us an ex p la n a tio n

o f  th e  fa c t  tlxut th e  o ld er  o p era tio n  o f am putation o f th e  c e r v ix

som etim es su cceeded  in  e r a d ic a t in g  th e  d i s e a s e ) .  But thovigh

th e s e  f ig u r e s  ma:" be a ccep ted  as f a i r l y  a ccu ra te  for  e x tr a -p e lv lo -

m éta s ta sé s ., i t  may be doubted i f  th e y  g iv e  a tr u e  e s t im a te  o f  th e

frequ en cy  w ith  which th e  p e lv ic  lym ph atic  g lands are in v o lv e d . I t

must be borne inhnlzid t lia t  in  app roxim ately  a qu arter o f  th e  case#

t lia t  come to  th e  post-i'aortem ta b le  th e  p e lv ic  organs are so m atted

to g e th e r ,  e i t h e r  from u te r in e  and tu b a l s e p t ic  p r o c e sse s  or from

p e r fo r a t io n  o f th e  pouch o f D ou g las , tl^at a ccu ra te  d e s c r ip t io n s  o f , ,

th e  s t a t e  o f th e  in t r a - p e lv ic  s tr u c tu r e s  i s  out o f th e  question*

Tlie lympli g lan d s l y in g  betw een th e  e x te r n a l  and  i n t e r n a l  i l i a c  
wliich are th e  main r e g io n a l glands o f  th e  u te ru s  

a r te r ie s /w o u ld  t h e r e f o r e  probably escape  e x am in a tio n  in  a  great many

o a s e s . The p e lv ic  co n ten ts  in  advanced c a se s  w ith  p e r fo r a t io n ,

d is o r g a n iz a t io n , and f o e t id  d e b r is , do not in v i t e  lo n g  and p a in s -

ta k in g  exam in ation , nor do .our u su a l methods for  t h e ir  removal .

e n a b le  us t o  be e x a c t on th e  p o in t . A gain , th e  u t i l i t y  o f  exact

o b ser v a tio n  o f  th e  in t r a - p e lv ic  g land s lias on ly  r e c e n t ly  been

ev id en t * I f  th e s e  g la n d s  liave b een  en larged  and liave escaped

exam in ation , i t  would be im p o ss ib le  to  say whether th e y  were th e

se a t  o f d e p o s it  or th e  r e s u l t  o f th e  s e p t ic  p r o c e s s e s . B u t, a t any

r a t e ,  th e  o b ser v a tio n s  can be ta k en  as f a i r l y  accu rate  o f  th e

d issem in a tib n  beyond th e  brim o f  th e  p e l v i s ,  and up to  tu a t  p o in t ••

g lan d u lar  e x t ir p a t io n  i s  p r a c t ic a b le  in  th e  modem o p e r a tio n .

T:ien c a n c e r  g e ts  b e y o n d  th e  w a l l  o ̂  m e  u teru s in  i/O tn e  pal a  v in a l

t i s s u e s  and b ro a d  l ig a m e n ts  i t  t r a v e l s  uo une la c e r a i ,  wal_LS by



by ly n p ln t ic  t r a c t s .  Most o f  om  .anatom ical te x t-b o o k s  arc v ery  

in com p lete  in  t l .c l r  d e s c r ip t io n s  o f th e s e  t r a c t s .  P o ir ie r ,  Delaa'nere, 

and Cuneb, tlie  au th ors o f th e  Gtandard v/ork on lym phatic»  m ention  

tlnree t r a c t s  from th e  c e r v ix ;  one d ir e c te d  outwards d ra in in g  in to  

th e  i n t e r - i l i a c  lympli g la n d s , a  second running o b liq u e ly  outwards 

and baclw,'ards to  g lan d s on th e  v a r io u s  branches o f  th e  in te r n a l  

ilid'Q:;, and a th ir d  d escen d in g  at f i r s t  and th en  ascen d in g  to  th e  

p a r a r e c ta l g la n d s , The l a s t  s e t  course through th e  u te r o -s a c r a l..  

l ig a m e n ts , but i t  i s  q u e s tio n a b le  i f  th e y  are r ea l.ly  u te r in e  

ly i ip l ia t ic s ; th e y  are not reckoned as such in  our E n g lish  te x t -b o o k s ,  

And y e t  how commonly do we f in d  in  c a ses  o f  cancer o f th e  ubcrus th e  

c l i n i c a l  n o t e ,  « in vo lvem en t. o f th e  sa c r o -u te r in e  lig a m e n ts" ! How 

many c a se s  are d en ied  o p era tio n  on t h i s  ground a lon e ! I luave o f te n  

been  s tr u c k  w ith  th e  fa c t  t i n t  where t h i s  vvas recorded  in  th e  

c l i n i c a l  n o te s  no apparent involvem ent o f th e s e  fo ld s  cou ld  be 

found at post-m ortem  exam in ation . The record s to  w hich I have a llu d e d  

were made b e fo re  anatomy o f  th e  lym pliatio  system  was a s  w e l l  recog

n iz e d  as i t  now i s ,  b u t , s t i l l ,  involvem ent o f  th e  l a t e r a l  s a c r a l  

glands in to  which th e s e  lym p h atics d ra in  would o c c a s io n a lly  have 

been n o t ic e d ;  but th e r e  i s  no m ention o f such an o ccu rren ce . In 

ti'iis  case  th e  m attin g  o f  th e  p e lv ic  s tr u c tu r e s  would n ot liid e  them.

In MacCormac* s paper th ey  were found to  be a f f e c t e d  once only  in  1 0 % 

m s  e s .  P e r so n a lly  I liave never seen  them en larged  in  u te r in e  ca n cer . 

In o p era tio n  specim ens c u h r it te d  by my c o lle a g u e s  t h i s  p a r t ic u la r  

t r a c t  o f t i s s u e  i s  sometim es removed because i t  i s  con sid ered  to  be  

in v o lv e d , but c a r e fu l m icro sco p ic  exam ination o f v a r io u s  p a r ts  o f i t



"■ V V ulemonstrate any oancor c e l l s . I should not lilee

to  deny th e  p resen ce  o f such a lym pl?atlc t r a c t , much l e s s  to  say  

tlm .̂t "Involvem ent o f  th e  sa c r o -u te r ln e  ligam ents"  i s  alw ays a  

f a l s e  o b ser v a tio n ; b u t , in  viev/ o f th e  disagreem ent betw een c l i n i c a l  

and post-m ortem  f in d in g s  and th e  fe a r  ti^at some o th erw ise  operab le  

c a s e s  may be d en ied  o p era tio n s on t l a t  a c c o u n t , I th in k  too  much 

lias been made o f i t .  lym p lian g itis  from u te r in e  se'^jflc t r o u b le ,  

c lo s e ly  fo ilow ih gth ese  s a c r o -u te r in e  t r a c t s  and embracing th e  rectum^ 

has been  observed  by I t i l e s , and i s  con sid ered  by htim to  produce th e  

s o - c a l le d  ' " s y p h i l i t i c  s t r ic t u r e  o f th e  rectum . " T iis  i s  probably  

th e  r e a l  e x p la n a tio n  o f th e  c l i n i c a l  f in d in g .

Trie m iddle t r a c t  o f P o ir ie r  d ra in in g  in to  lymph g lan d s  

on th e  branches o f th e  in te r n a l  i l i a c  i s  om itted  from most t  e x t-b o o k s . 

I have been unable to  v e r if;r  t i i i s  t r a c t  by in j e c t io n  from th e u te r u s , ,  

and in  th e  numerous com plete d i s s e c t io n s  I liave made o f p e lv e s  w ith  

cancer o f th e  u te ru s  I have f a i l e d  to  d isco v er  en larged  g lan d s in  

th e  s i t u a t io n  figu red *  Supposing th e  o b serv a tio n  o f  P o ir ie r  and 

h is  c o lla b o r a to r s  i s  v e r i f i e d ,  i t  w i l l  meant t l i a t , i f  n o th in g  i s  to  

be l e f t  to  d a n c e ,  probably th e  a n te r io r  d iv is io n  o f th e  in te r n a l  

i l i a c  would 'lave to  be c lean ed  o u t , i f  not removed a t o p era tio n . At 

th e  p r e sen t tim e we bave no ev id en ce  t l ia t  th e s e  lym phatic  g lands are  

fr e q u e n tly  th e  se a t  o f cancerous d e p o s it s .

The in t e r —i l i a c  glands are im portant ( f i g . 1 )* Tliey 

vary  in  number, u s u a lly  tln ree , and are su p p lied  by ly n p lia t ic s  from  

b oth  th e  c e r v ix  and th e  corp us. In some books th ey  are f ig u r e d  as 

b ein g  su p p lie d  from th e  c o ro ix  o n ly , th e . p r in c ip a l  t r a c t  from th e
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body rLiîmiug over th e  end o f th e  common i l i a c  and tu rn in g  up to  th e  

lunbar g la n d s; but th e  two t r a c t s  are very  In t iin a te ly  con n ected , 

and as a, m atter  o f fa c t  we f in d  th e  i n t e r - i l i a c  glands not in fr e q 

u e n t ly  a f f e c t e d  in  cancer o f  th e  u te r in e  body, w hi],e, on th e  other  

hand, we f in d  th e  lumbar g land s a f f e c t e d  in  cancer o f th e  c e r v ix  

w ith  no apparent involvem ent o f  th e  i n t e r - i l i a c  g la n d # . Tie in t e r -  

i l i a c  g la n d s , a s t h e ir  name im p lie s ,  l i e  betw een th e  e x te r n a l ahd • 

in te r n a l  i l i a c  a r t e r i e s , th e  uppermost b e in g  u s u a lly  p a r t ly  hidden  

by th e  u r e te r  w hich p a sse s  over i t .  Tiiese g land s in  tu rn  commun

ic a t e  by a  .connexion over -  and sometimes by another under -  th e  

a r te r y  w ith  anoth er s e t  o f th r e e  or four w hich l i e  in  c lo s e  

a s s o c ia t io n , w ith  th e  o u ts id e  o f th e  common i l i a c  a r te r y  ( f i g . S ) .

The lo w e st g land  o f  th e  l a t t e r  i s  very  apt to  escap e d e te c t io n ,  

a s th e  a r t ery may liave to  be d isp la c e d  inwards to  show i t s  p resen ce  ' 

even when i t  i s  en la rg ed . This p a r t ic u la r  gland lias never been  

d e sc r ib ed  but I a lm ost in v a r ia b ly  f in d  i t  in  postmortem exam in ation s:  

i t  i s  som etim es in v o lv e d  when th e  i n t e r - i l i a c  clia in  i s  th e  se a t o f  

can cer . I t  i s  im portant t o  r e c o g n ise  i t  fo r  th e  surgeon f i n d in g ' 

th e  i n t e r - i l i a c  clia in  In vo lved  may remove th e  h igh er  common i l i a c  

group and y e t  le a v e  belilnd t h i s  in term ed ia te  gland w hich , i f  i t  

happens to  co n ta in  cancer c e l l s ,  w i l l  d e fea t  th e  purpose o f th e  

o p e r a tio n .

E n l a r g e d  gland s do not n e c e s s a r i ly  in d ic a te  in v a s io n  by 

C8,ncer, fo r  we not in fr e q u e n t ly  f a i l  to  detecu  aiij ep lvhej_ ia l u^ells 

in  such o a s e s , w h i l s t ,  on th e  other liand, g land s may be in fe c te d  with^ 

out b e in g  en larged  or even liardened; s t i l l ,  i t  may be tak en  as a



woiicing r u le  t l ia t  an en la rg ed , gland, i s  p r lm a -fa o le  ev ld en oe o f  

ouB d e p o s it  y and. sh ou ld  be removed, w h ils t  th e  r o u tin e  ex tirp a tio n '^  

o f  p e lv ic  g lan d s in  cancer o f th e  c e r v ix  o b v ia te s  t h e , r i s k  o f le a v in g  

beh in d  a fo cu s  fo r  recurrence* Mien th e  i h t e r - i l i a c  g lands are  i ' '

d e f i n i t e l y  en larged  i t  w i l l  o b v io u s ly  be r is lcy  to  s to p  sh ort a t t h ë ir  

e x t ir p a t io n ,  and th e  h ig h er  s e t  l3"ing to  th e  oü ter  s id e  o f  th e  ■ 

common i l i a c ,  e s p e c ia l ly  th e  g land wliich I have m entioned as b e in g  

hidden behind  th e  a r te r y  below i t s  b i f u r c a t io n ,  sliou ld  be removed 

a ls o  * Tie most d i s t a l  en larged  g land does not n e c e s s a r i ly  mark th e  

l im it  o f  d is s e m in a tio n , any more than th e  v i s i b l e  su r fa c e  margin o f  

a growth d en otes th e  ex ten t o f in v a s io n . The le s s o n  has been le a r n t  

and s u c c e s s f u l ly  a p p lie d  in  th e  su rgery  o f b r e a st  ca n cer , and th e  

same p r in c ip le  sh ou ld  be a p p lie d  to  cancer o f  th e  u te r u s ;  th e  area  

through w hich th e  comuion i l i a c  and i t s  d iv is io n s  run i s  th e  "axilla ."  

o f th e  p e l v i s , C lo se ly  co n n ec ted  w ith  th e  i n t e r - i l i a c  group o f  

lymph g la n d s , i f  not a c tu a l ly  to  be reckoned one o f  them , i s  what i s  

n orm ally  a  la r g e  g land  ly in g  between th e  e x te r n a l iliâTc- v e in  and th e  

ob tu ra tor  n e r v e . T liis g land can be I n je c te d  from th e  c e r v ix ,  and 

from i t  th e  ob tu rator  gland o fte n  becomes a f f e c t e d  in  cancer o f  th e  

u te ru s*  In a few advanced c a ses  -  app roxim ately  5_per c e n t . -  w e' 

f in d  th e  in g u in a l g la n d s .to  be e r la r g e d , .but probably inh a  v ery  small'' 

number on ly  i s  t ia - t  enl.argement due to  cancerous i n f i l t r a t i o n *  Ti.ere 

i s  sa id  t o  be a l y r # ] a t i c  t r a c t  from th e n te r u n  tlirough th e 'ro u n d  \ ' 

ligam en t to  th e  In g u in a l r e g io n , out thougn I i.ax̂ 'e freq u en tly  px’e— 

pared m icro sco p ic  s e n t io n s  a c ro ss  th e  lig a m e n t, I  liave not been a b le  

to  se e  i n v a d e d  clianners w ith in  i t *  T i a t  do o /  no v , o i  c o uu » e , -le^^au ii e
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su d : a rou te  o f  118#emliiat 1 ozi, fo r  t lie r e  :vay be em bolie spreacl t o  th e  

in g u in a l  g lan d . But i t  i s  p o s s ib le  t l ia t  th e  in g u in a l g lands may 

become in v o lv e d  from th e  cliain  o f  g lan d s ly in g  a long  th e  extern al-  

i l i a c  v e in  which coiroiunicate w ith  th e  in t e r  i l i a c  group ( f i g , i p .

I t  must be remembered th a t  ly n p lia t ic s  perm eated by c a n c e r -o e l ls  do 

n ot c o in c id e  w ltli th e  oiiannels mapped out by a r t i f i c i a l  I n je c t io n ,

In  t h e i r  grovrbh th e  c e l l s  b lo ck  th e  l^m ip liatics, d e str o y  th e  l^nnph 

c u r r e n t , and make t h e ir  way by th e  paths o f l e a s t  r e s is ta n c e  t lii’ough 

t r ib u ta r y  c h a n n e ls , i t  may b e , a g a in s t  th e  d ir e c t io n  o f th e  l^miph 

f lo w .

C ontained w ith in  th e  broad lig a m en ts  are th e  t r a c t s  from th e  

u te ru s  to  th e  p e lv ic  g lan d s; th ey  are numerous and e x te n s iv e ly  

corm u n ieatin g . P a r a l le l  to  /the lo n g  sucis o f th e  u te ru s  and c lo s e  to  

i t  i s  a v e r t i c a l  channel o f corm unication  betw een th e  l^nnpliatios 

o f  th e  corpus and th o se  o f  th e  c e r v ix ,  so th a t  fo r  a l l  p r a c t ic a l  

purposes in  cancer o f  th e  u teru s th e  lym phatic  spread o u ts id e  th e  

w a lls  o f  th e  organ i s  th e  same fo r  b o th . I t  may be t l ia t  i t  ta k e s  

lo n g er  in  g en era l fo r  cancer to  p e n e tra te  th e  w a ll  o f th e  body than  

i t  does to  p ass beyond th e  c o n fin e s  o f th e  c e r v ix  ( I  doubt i t ) ,  but 

once i t  does so th e  course i s  th e  same fo r  b oth ; but i t  i s  6pen to  

q u e s t io n , e s p e c ia l ly  vflen we tof/e  in to  account th e  dangers o f w ide  

im p la n ta tio n  and em bolic d issem in a tio n  e n ta i le d  by th e  p re lim in ary  

d ia g n o s t ic  c u r e t t in g  u s u a lly  p r a c t is e d , i f  cancer o f th e  body should  

be t r e a te d  by l e s s  extended o p era tio n  tlim i cancer o f th e  c e r v ix .

T ie postmortem s t a t i s t i c s  a lrea d y  g iv en  a f fo r d  no support to  

r e s t r i c t e d  o p era tio n  in  cancer o f th e  corpus. The involvem ent o f
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th e  param etric  t i s s u e s  may only be r e v e a le d  by th e  rd cr  os c o p e , and 

even escap e d e te c t io n  a l to g e th e r .

S ev era l au th ors liave piAbllshed th e  r e s u l t s  o f t h e ir  m lcrosoop io  

in v e s t ig a t io n s  o f th e  p a r a a ie tr ia l l t ls s u e s  in  o p era tio n  c a s e s .  In 1 % 

out o f  27 r a d ic a l  h y s te r e c to m ie s  rep o rted  by Sampson th e re  was 

m icr o sc o p ic  e v id e n ce  o f in v a s io n  o f th e  parom etrirm . Eunclrat in  I6O 

c a se s  found 55 Per c e n t, th u s a f f e c t e d ;  L aiiaris and Kermauier e stim a te  

th e  freq u en cy  a t 57*5 per c e n t . ;  Schauta a t 69 per c e n t .;  B als oh at 50 

per c e n t . ; SchieB. a t *0 ~ 73 per c e n t . ;  Mertheim a t  60 per c e n t , I  

have fr e q u e n tly  found  lym phatic i n f i l t r a t i o n  in  ca ses i n  w hich  th e  

g^ m aeco log ist f a i l e d  to  d e te c t  any a b n o rm a li ty  by p a lp a t io n , ju s t  as  

I  liave f a i l e d  som etim es to  o b ta in  ev id en ce  o f th e  spread o f th e  

d i s e a s e  vrhen c l i n i c a l l y  th e  p aram etr ia l t i s s u e s  were sa id  to  be liard*

T iere i s  th u s overw helm ing ev id en ce  t l i a t  more t l ia n  l i a l f  th e  ca ses  o f  

cancer o f th e  c e r v ix  deemed to  be op erab le  co n ta in  cancer c e l l s  in  

th e  param etrium . Mow w ith  regard to  th e  involvem ent o f  th e  in te r  i l i a c  

ly m p h a tic  g la n d s  i n  o p e ra b le  c a s e s , v a r io u s  e s t im a tio n s  o f th e  frequ en cy  

have been  g iv en  by Surgeons p r a c t is in g  a r a d ic a l  o p e r a tio n . B erk eley  

and Boiriey who have r e c e n t ly  p u b lish ed  th e  r e s u l t s  in  100 o f th e ir  

o p e ra t io n  c a se s  found m icro sco p ic  p ro o f  o f gland invo lvem en t in  35*

Ih  one o f t h e ir  ca ses  th e y  removed in v o lv e d  glands as h ig h  up as th e  

low er in ch  o f th e  a o r ta  and t h i s  case  lias n o t bad a rec u r re n c e .

Wert he im found a f f e c t e d  glands in  35 per c e n t , and Bumm in  a th ir d  

o f  I iis  c a se s ;  w h ils t  on th e  other Iiand Eroemer m ain ta ined  t iia t  in  66 

per c e n t ,  o f  postmortem ca ses  th e  p e lv ic  g land s were n o t  invaded .

B a isch  e s t im a te s  t lia t  on ly  l a l f  th e  number o f  ca ses w ith  p aram etr la l



iiiTolveLicnt w i l l  liave invaded p e lv ic  g la n d s , and t lia t  about 15 per 

c e n t . o f ca ses  w ith  invaded p e lv ic  g lands may show no ev id en ce  o f  

p a ra m etr la l In vo lvem en t. T ils  p o in t i s  o f  co n sid er a b le  I n te r e s t  in  

th e  s u r g ic a l  p a th o lo g y  o f cancer in  general*  Though fr e q u e n tly  we 

can dem onstrate th e  p resen ce  o f cancer c e l l s  in  tlie  lym pliatios o f  

t i s s u e s  ly in g  betw een th e  primary fo cu s and th e  a f f e c t e d  lym pliatic  

ÿLands y e t  som etim es we f a i l  to  f in d  th e n . Of course t i l l s  may be 

due to  th e  fa c t  t l ia t  on ly  a p o r tio n  o f t h i s  in term ed ia te  t i s s u e  lias 

been examined m icr o sc o p ica ll]" , P erm eation o f th e  lym p h atics

c en tIn u a tio n e m i s  not in freq u en t but . i s  by no means constan t #

The u su a l th eo ry  i s  t lia t  a p ro cess  o f lym p h atic  embolism, o c c u r s . 

Handl.ey su cceeded  in  dem onstrating t lia t  in  th e  in term ed ia te  zone 

th e  p o s i t io n  o f  a p r e v io u s ly  perm eated lym ph atic  may be talcen by a  

m inute f ib r o u s  noduj.e and he s ta te d  t l ia t  t i l l s  r ep re sen ted  a 

r e p a r a t iv e  f i b r o s i s ,  th e  surrounding f ib r o u s  t i s s u e  p r o l i f e r a t in g  

and i c i l l in g  th e  cancer c e l l s  by p r e ssu r e . I fr e q u e n tly  f in d  such  

changes ; in d eed  one may see  th e  p ro cess  a c t u a l ly  a t work, w ith  a 

c o n c e n tr ic  mass o f  f ib r o u s  t i s s u e  around d egen era tin g  cæ icer c e l l s ,  

but I do not th in k  i t  i s  a d e fe n s iv e  p ro cess  d ir e c te d  a g a in s t  l iV ln g  

m alignant c e l l s  fo r  i t  i s  never ev id en t a t th e  u lt im a te  t i p  o f  th e  

perm eating mass in  th e  lym p lia tlc  cliannels*  I t  seems to  me t lia t  i t  i s  

a  f i b r o s i s  around a mass o f  c e l l s  a lrea d y  dead* I t  i s  extrem ely  

d i f f i c a i l t  to  be sure o f sm all numbers o f degenerated  c e l l s  in  a 

lym pliatio  v e s s e l .  I bave spent co n sid era b le  tim e tr a c in g  out th e  

paths o f  d is sem in a tio n  from v a r io u s  organs and in  cancer o f  th e  

rectum  in  p a r t ic u la r  I have been a b le  to  id e n t i f y  i s o la t e d  cancer c e l l s



a r a c t c r l r t lo  r e a c t io n  to  nuolcarm in tliey  are un iokstakealile . M  a  

Tiattor o f  fa c t  one can ^.eteot degen erated  muoous c e l l  i ia t o r ia l  by 

t i l l s  s ta in in g  m ethod, and I f in d  t lia t  th e  u su a l p r o c ess  o f  d issem -  

in a t io n  throiigh th e  ly iip lia t ic s  i s  by i s o la t e d  sm all c o l l e c t io r c  o f  

c e l l s ,  and th a t  a la r g e  ntmiber o f  such c e l l e  p e r is h  and d egenerate  

during t h e ir  p rogress th rorgh  th e  ly iip h a tic s#  In  such c ir c u i/s ta n c e s , 

d e a lin g  w ith  tumour c e l l s  a r is in g  from s i t u a t io n s  where th e  

e p ith e liu m  does not g iv e  a c i ia r a c t e r is t ic  m icro -ch em ica l r e a c t io n ,  

th e  f a i lu r e  to  f in d  in v o lv e d  lyiipitiatio v e s s e l s  i s  not to  be wondered 

at *

Tmbolic involvem ent o f th e  lirniph g la n d s  must be a d m i t t e d ,  but 

fo r  p r a c t ic a l  purposes th e  t i s s u e s  must be tr e a te d  as i f  th e re  were 

ahv/ays continu ous ly a p lia t ic  spread w ith in  them.. There are no mean# 

o f d e te rm in in g  at o p e r a t io n  which o f t h e  two modes o f  d issem in a tio n  

i s  a t  work i n  a  p a r t i c u l a r  c a s e ,  and even in  em bolic s p r e a d  th e  

em boli may s t i l l  be i n  course o f  p a ssa g e  a t  t h e  t im e  o f  in te r v e n tio n *  

I t  f o l l o w s t h e n , t h a t  i n  removing th e  dangerous  s t r u c t u r e s  g lan d s  

and broad l ig im e n ts  sh ou ld  be ta lien  away i n  one continuous p ie c e ,  

fo r  o th erw ise  one runs th e  r i s k  o f producing a r t i f i c i a l  grafb s o f  

c e l l s  w ith  t h e  l a i i f e .

There i s  a  p o in t about th e  in te r  i l i a c  glands which i s  worth  

m ention*

In exam ining th e s e  g lands in  case# o f  cancer o f th e  c e r v ix  I 

liave on two o c ca s io n s  come a c r o ss  a l i t t l e  irass o f coluzanar e p i t h e l i a l  

c e l l s  arranged in  s in g le  la y e r  round a c e n tr a l lum en, s e t  r ig lit  in  

th e  m id lie  o f th e  l^miphatic g lan d  wiiich in  n e ith e r  case  con ta in ed



any cocondary d e p o s it  from th e  c e r v ic a l  grow th. P ro f «Browning 

showed me a s im ila r  lymph g land  removed from th e  abdom inal p r e -  

a o r t ic  r e g io n . S im ila r  appearances Ivive been  n oted  by B o r s t , 

M eyer, and S c h e ib , and are in te r p r e te d  by B orst as In c lu s io n s  o f  

th e  W olffian  duct and by Meyer a s a lt e r e d  ly iip lia t ic  endothelium *

I t  may be s a i d  t l i a t . , . I f  th e re  i s  any e p i t h e l i a l  s t r u c t u r e  found in

or n e a r  th e  r e p r o d u c t iv e  o rgans  o f women w hich  cannot be tr a c e d

d ir e c t ly  t o  a  normal e p ith e liu m , - a l l  German g y n a e c o lo g ic a l p a th o lo 

g i s t s  r e fe r  i t  to  W olffian  duct rem a in s  or to  meteanorpl.osed 

endothelium * Tie p r a c t ic a l  im p o r ta n c e ,  how ever, o f th e  f in d in g ,  

i s  th a t  i t  may l e a d  one , i n  t h e  case  o f  columnar c e l l  carc inom a o f

th e  u te r u s , to  th in k  t lia t  th e re  i s  a m e ta s ta s is*

Mien th e  u te ru s  i s  th e  s e a t  o f  cancer th e  u r e te r  may 

be s a i d  to  p ass tin-ough a  danger zone i n  i t s  course, tlirough th e  

broad lig a m e n t. I t s  p ro x im i ty  to  th e  low er part o f  th e  u teru s and 

th e  upper p a r t  of t h e  vag in a  makes i t  p eL rticu larly  l i a b l e  to  be 

a f f e c t e d  when th e  m alignant d is e a s e  p a sse s  beyond th e  c o n fh ie s  

o f  th e  o rg a n .  The lymph v e s s e l s  t lia t  come from t h e  low er  

part o f th e  u te r u s  and from th e  v a g in a , anastom osing w ith  each  

o th e r  and w i th  t h o s e  coming from th e  f u n d u s , surround th e  u r e te r  a s  

th e y  make t h e ir  way to  th e  l a t e r a l  w a ll#  o f  th e  p e l v i s . In th e  

param etrium , c lo s e  to  th e  u r e te r ,  there" i s  what some liave d e sc r ib ed  

as a  lymph g la n d , o f t e n .s e e n  a f f e c t e d  in  career  o f th e  u te r u s .  

P o ir ie r ,  Delamare and Chrneo i n s i s t  t lia t  i t  i s  a  ju n c tio n  o f s e v e r a l  

lytiph  cliannels -  th e  jw r ta -c e r v lc a l  la io t ,  At any rate. I t  i s  a  

fo cu s where th e  spread ing cancer I s  apt to  co ncvega te  to  for:; a



p e r c e p t i b l e  n o d u l e .  ............

T iat th e  u r e te r  i s  of-beii a f f e c t e d  we can dem onstrate roiigh ly  

i l l  two ways -  f i r s t ,  by p ost mortem exam in ation , and secon d , by  

c l i n i c a l  e v id e n c e , Involvem ent o f  th e  u r e te r s ,  shown by

d i l a t a t io n ,  hydronaj^nrosis and a l l  i t s  s e q u e la e , i s ,  in  f a c t ,  by 

fa r  th e  most common post mortem f in d in g . We are ra th er  surm ised  

i f  we do not meet w ith  i t  in  any c a se . As I la v e  a lrea d y  s t a t e d ,  

i n  t  iir e e -q u art er s o f  th e  number o f a l l  o a ses d i la t a t io n  o f th e  

u r e te r s  i s  s u f f i c i e n t l y  /a r h e d  to  m erit r e c o r d . I th in k  t l i i s  may 

be an u n d ersta tem en t; s l ig h t  d egrees o f d i la t a t io n  would probably  

be unrecorded* I t  i s  g e n e r a l l y  con sid ered  th a t  i f  one u r e te r  

o n ly  be a f f e c t e d  th e  M dney on th e  o p p o site  s id e  r ' i l l  go on 

fu n c t io n in g  w ith  but l i t t l e  l o s s  to  th e  economy. And, a c t u a l ly ,  

we fr e q u e n tly  f in d ,  on p ost mortem exam in ation , t l i a t , w h ile  th e  

kid ney  on th e  s id e  o f  th e  d i la t e d  u r e te r  lias a tro p h ied  to  a  

c o n s id er a b le  e s t e n t ,  th e  other k idney shows com pensatory hypertrfi^ Iy, 

But th a t  i s  not th e  w hole s to r y .  Even w ith  u n i la t e r a l  iy r o u r e te r  

i t  i s  e x c e e d in g ly  rare  to  f in d  th e  o th er  k idney in  a normal 

c o n d it io n , apart from th e  hypertrophy. I t  e x h ib it s  a l l  so r ts  o f  

c on d it io n s .  IT efed ieff ( Annal e s  de 1 1 In s t  i t  ut P ast eur 19 0 1 , XI’’, 17 ) 

showed t lia t  when one u r e te r  in  r a b b its  was l ig a t e d  a to x ln  was 

e la b o ra ted  w hich produced n e p h r it is  o f th e  u n a ffe c te d  k idney as w ell, 

and t lia t  wiien th e  serum o f such  an a n in a l was In je c te d  in to  a  normal 

ra b b it i t  produced n e p h r it is  vrith albu m in uria , Tlie changes in  th e  

H d n ey  in  cancer o f  th e  u teru s are probably th e  e x p r ess io n s  o f  t h i s



i ie p l i ro to x ln .  Tie c l i n i c a l  e v id e n c e  o f  u r e t e r a l  involvem ent i s  tlie  

uraem ic c o n d it io n  t lia t  causes death; and death  from uraem ia i s  

v ery  common in d eed .

The o b s tr u c t io n  to  th e  u r e te r  i s  a lw ays found in  th e  

param etrium . I s  th e  s t r ic t u r e  o f th e  lumen o f  th e  u r e te r  e x t r in s ic

or i n t r in s i c ?  I  mean, i s  i t  due m erely  to  some c o n tr a c tin g  in f lu e n e e  

around th e  u r e te r ,  or i s  i t  due to  a d is te n d in g  growth w ith in  i t s  

w a ll?  The g en era l o p in io n  seems to  be t lia t  i t  i s  due to  cancerou#  

in v a s io n  o f t h e  surrounding t i s s u e  w ith  consequen t f ib r o u s  contraotlo]^  

th e  u r e te r a l  w a ll  i t s e l f  e sca p in g  in v a s io n , ^ .ch a c o n d it io n  does 

a c t u a l ly  occur; how fr e q u e n tly  I  am unable to  d eterm in e. I  liave 

a ls o  seen  d i l a t a t i o n  o f  t h e  u r e te r  above a  s t r ic t u r e  w ith  no ev id en ce  

o f growt-h in  th e  im iied ia te  neighbourhood, T iat may be due to  a 

chron ic  in f la m m a to ry  p ro c e s s  fo l lo w in g  s e p t ic  a b s o r p t io n  from th e  

u l c e r a t i n g  s u r f a c e  o f  t h e  p r im a ry  grovrfch or to  a  f i b r o s i s  accompanying, 

th e  i n f i l t r a t i n g  can cer ,

Corrgvis B e rk e le y  and V ictor  Bonney ( B r it i s h  Med*Journal 

1 9 0 1 ,1 1 .9 6 1 )  in  a paper on Mertheim' s o p e r a tio n , say t l i a t  " it  i s  

remarl^uble how r e s i s t a n t  th e  u r e te r a l  sh ea th  i s  to  carcinom atous 

in v a s io n , even when t h i s  s tr u c tu r e  i s  stnrounded by growth'*" And, 

to  judge from current p r a c t ic e ,  t l i i s  immunity o f th e  u r e te r  i s  

g e n e r a lly  a c c e p te d , or a t l e a s t  unquestioned* The p o s it io n  th e s e  

au th ors tak e  up i s  th a t  th e  lureter i e  l i ig l i ly  r e s i s t a n t  to  d ir e c t  

in f e c t io n  and a ls o  to  perm eation because o f i t s  sep a ra te  lym pliatic  

system . I  do not agree  \Tith th e s e  o p ih io n s . In  th e  f i r s t  p la c e ,  

Wiiat o f  th e  r e s i s t a n t  sheath? Tie u retera ]. sh ea th  i s  an anatom ica l



f i c t i o n ,  I t ie  p a ra iie tr lim  th e r e  may be s a id  to  7oe a ooverin g  but 

no sh ea th . The oozraeotive-t 1 ssu e  stra n d s In th e  outerm ost part o f  

t lie  u r e te r a l  w a ll  b len d  w ith  th o se  o f  th e  paronietriim i. Around th e  

u r e te r  th e  t i s s u e  i s  o f  an open t e x tu n e , o f f e r in g ,  in f a c t ,  a  very  

fa v o u ra b le  t t r u o tu r e  fo r  th e  spread o f  cancer c e l l s .  In t h i s  lo o s e  

t i s s u e  the:. :ur e t er !::&# a c e r ta in  amount o f  p la y , but i t  cannot be 

d is s e c t e d  away from th e  parametrium v/ithout le a v in g  ragged strand#  

ad h ering  to  i t s  w a l l .  In t h i s  lo o c e  t i s s u e  run th e  b lood -Ÿ e& »ele , 

foim iing a r ic h  ple^nis t lia t  su p p lie s  th e  w a l l .  In th e  second p la c e ,  

th e  u r e te r  i s  l i a b l e  -  in  my o p in io n  v ery  l i a b l e  -  to  be invaded  

by su rr^ m d ih g  growth. D od cr le in  and Eronig g iv e  an i l l u s t r a t i o n  

o f  a  u r e te r  which i s  very  much invaded from th e  paranetrium * I t  

i s  an o p e r a tiv e  specim en* Tie m icro sco p ic  exaiû ination  o f  th e  

c o n s tr ic te d  p o r tio n s  o f u r e te r s  found, p o st mortem w i l l  show

th a t  th e r e  i s  o f te n  d e f in i t e  in vasion *  R ecen tly  I examined th e  waH 

o f  a d i la t e d  u r e te r  w hich  showed an in tr a r u r a l involvem ent for  

alm ost î-l* c e n tim e tr e s ;  th e  in vad in g  cancer cou ld  be tr a c e d  from i t s  

s i t e  o f en tran ce a lon g  through th e  w a l l  to  a p o in t where i t  broke 

through th e  mucous membrane and en tered  th e  lumen. Q uite apart frxam 

c a ses  where th e r e  i s  v i s i b l e  d i la t a t io n  o f th e  t ir e te r  th e  u r e te r a l  

w a ll  may be Invaded, R ig . % shows a part o f  a s e c t io n  o f  a  u r e te r  

Wiiich, on naked eye exam in ation , gave no h in t  o f  in v a s io n . In t h i s  

p a r t ic u la r  in s ta n c e  th e  u r e te r  seemed f a i r l y  fr e e  in  th e  para^netrium, 

and I f e e l  sure t lia t  i f  an o p era tio n  1-iad been attem pted  th e  u re te r  

cou ld  la v e  been d is s e c t e d  out w ithou t any d i f f i c u l t y ;  aad y e t  th e



m icroscope shows extrem e i n f i l t r a t i o n ,  Maokenro d t , ( Z e i t . f , G eb.u. Gyn* 

1905 hIV ,51^) e s t im a te s  th e  frequenc%r o f involvem ent, o f  th e

u r e te r  a t  1 -̂  per c e n t , o f  c a s e s ,  h o ld s t lia t  th e  In v a sio n  oan be 

r o c o g n lse d  during o p e r a tio n . I  lû.iow o f no means whereby th e  u r e te r  

can be pronoiincecl invaded or f r e e  except by prolonged  m icro sco p ic  

exam in ation . Mo one w orld attem pt to  say  whether a t i s s u e  i s  f r e e  

o f  cancer or not by p a lp a t io n , and any e stim a te  b u i l t  on such op in ion  

must be fa r  sh ort o f th e  a c t u a l i t y . Mien th e r e  i s  e. d i la t a t io n  e f  

th e  u r e te r  th e r e  i s  ev id en ce t l ia t  th e  w a ll may be in vad ed , but in  

th e  absence o f t h i s  s ig n  only a la b o r io u s  in v e s t ig a t io n  o f many c a ses  

by s e r i a l  s e c t io n  could  g iv e  us any in d ic a t io n  as to  th e  frequency  

o f  in v o lv em en t, Would such an in v e s t ig a t io n  be worth th e  tro u b le ?

Tie dem on stration  o f  a few c a ses  o f  u r e te r a l  in v a s io n  w ithout 

d i la t a t io n  i s  q u ite  s u f f i c i e n t  to  em phasize th e  p o in t t l ia t  when th e  

parametrium i s  a f f e c t e d  th e re  i s  a danger o f o p e r a tiv e  m ea su res  

havin g  t h e ir  aim d e fe a te d  i f  the' p aram etr ia l p o r tio n  o f th e  u r e te r  

i s  l e f t  beliind  untouched.

The th ir d  p o in t i s  th e  r e la t io n  o f th e  u r e te r a l  lym pliaticsj 

to  those o f  th e  parametriimi. Tie c o n t in u ity  betw een them I s  d en ied .

I  am unaware o f  any an atom ical work on th e  p o in t;  in  f a c t ,  p r a c t i c a l ly  

n oth in g  lias been done in  working out th e  lym p h atics o f  th e  u r e te r .

In B a r t e l s ’ t e x t -b o  ok (Das ly /ipbadefass^systera  I909 ?P 233) tb.ere 

i s  a r e fe r e n c e  to  th e  course o f  lymph v e s s e l s  in  th e  w a l l , but 

n oth in g  i s  sa id  regard in g  t h e ir  c o n t in u ity  or o th erw ise  w ith  

extram ural c h a n n e ls , M.et her t h i s  c o n t in u ity  e x i s t s  or not i s  not

o f much p r a c t ic a l  im p ortan te . I have endeavoured to  f in d  ev id en ce
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o f  lym pliatio  perm eation o f th e  u r o ter  in  c a n c e r , but th e r e  are many

p r a c t ic a l  d i f f i c u l t  i  es in  th e  way. Rig s .  5 and 6 show a sm all c lu e te r

o f  cancer c e l l s  in  a w e l l-d e f in e d  ly iip h a t lc  v e s s e l  a l i t t l e  e x te r n a l . -

to  th e  submucous la^rer o f  th e  i ir e te r ,  and th e  reiTiainder o f  th e  w a ll
one o f

p e r f e c t ly  f r e e .  The o p era tio n  was perform ed by/my c o i l e a g u e a  

p o r tio n  o f  th e  r ireter  on tlie  r ir h t  s id e ,  though i t  m is fit , TRlthovt /

v ery  much d i f f i c u l t y ,  liave been d is s e c te d  f r e e ,  was removed a lon g  

w ith  th e  a f f e c t e d  paranet r i a l  t i s s u e *  A la r g e  numb e r  o f  s e r ia l  

s e c t io n s  were tak en  from a pa,rt o f t h i s  u r e te r  an.d i t s  eu rrou n iIn ge , gr

and a continu ous l^nupjiatic plug, o f  e p i t j i e l i a l  c e l l s  was tr a c e d  ’ —

g ra d u a lly  approacM ng th e  lumen and then, c e a s in g , but th e  s e r ie s  d id  

not r e v e a l  th e  p o in t o f en tran ce.- Tie o b s e r v a t io n , t h e r e f o r e , doe®..- 

n ot prove c o n c lu s iv e ly  tlia/b th e  c e lf  s en tered  th e  v;a.l]. in  a l^miph 

v e s s e l .  I t  hay l a v e  liappened th a t th e  neighb ourin g  m asses invaded  

th e  w a l l  by d ir e c t  e x te n s io n , beyon 1 th e  p o in t at which th e  s e r ie s  

commenced, and b u rst in to  a ly u p î'a t ic  v e s s e l  proper to  th e  u r e te r ;  

but  ̂ fo r  . a ll. p r a c t ic a l ,  .purposec i t  does not m a t t e r  w h e th e r  th e  c e l l s  

gain ed  a c c e s s  to  th e  w a l l  in  a d e f in i t e  p r e -e x is t in g  cliaiuiel or by 

in v a s io n  tlirough  th e  lo o s e  t i s s u e  around th e  ureter*. What i s  o f

Im portance to  r e c o g n iz e  i s  t l ia t ,  supposiiig  th e  u r e te r  to  have been ^

d is s e c t e d  out as c le a n ly  as Fome im agine p o s s i b l e , th e  ends o f  an 

o th erw ise  p e r fe c t  o p e r a tio n  would liave been, d e fe a te d . In a s e p t ic  

p ro cess  a few b a c te r ia , coul.d be l e f t  w ith  im punity for  th e  n a tu ra l  

d e fen ce s  o f th e  b o dy-, to .  over come. In m alignant d i s e a s e , on tn e  

oth er  .liand, a  few .,G ells. . i e f t  behind  would s u f f i c e  for  recuurence*



P r o ie c t i o n  d raw ingo l . u r e t e r  and 
su rrouna inJ  parametri3m in  an o p e ra t io n  
speoiraen of  b a n c e r .o f  c e r v ix .  ,
are th re e  t r a c t s  oi  cancer  invadinu the 
parametrium ip l low in^  the p r i n c i p a l  
IvmphatiG p a th s .  Tne?e i s  S minute 
nodule in the  u r e t e r a l  w al l .

— ,  — p-i.v  r c— - . . . j.  mucousmembrane of  the u r e t e r  and a small mass 
oi cancer  c e l l s  in  a lymphatic  v e s s e l .

m
P o r t ion  oi wall  of  u r e t e r  in, an advanced 

case , 01 cancer  oi the c e r v ix  with involvement  
of  the parametrium ( P .W . .case  T. There was 
no naked eye evidence o f  invas ion  nor was the  u r e t e r  d i l a t e d .



IL xv ïcg ', i t  b .o lic  t lio t tiim b o iy .car/ sowLetijjies dc&I nun^ecu-fuH-

w lth  canoêr c e l l . s , ?cll].lug tl.en  o f f  Iry a n a tu r a l r e p a r a tiv e  p r o c e s s ,

but t h i s  proce::;r; Î 3 always, too  l a t e ;  th e  gi'OT.̂ t-h o u ts tr ip s  i t ,  aud

i t  i s  .higlOyr probab le  tlia-t th e  c e l l s  crushed out by f lb r o s l®  are

dead, a lre a d y  b e fo r e  th e  p r o c ess  s t a r t s .

O ff erg e ld  ( Mouat s , f  * Geb. 19O0, %ZI% , l u l  ) cou ld  on ly  f in d  t i ir e e  .

c a se s  where th e  u r e te r  was definitely;" invaded in  g y n a e c o lo g ic a l
• *

l i t e r a t u r e . In a fo u r th  case  Eronig found cancer, n e s t s  in  th e  

u r e te r  w a l l , In  a f i f t h  case  'Fertheim . dem onstrated cancer c e l l s  

in  th e  w a ll  o f  a u r e te r  r e s e c te d  on ace cunt o f  car c inoim t ous p ara-  

m etrium . Do cl er l e  In  (H egar’ s B e itra g e  ,. 1 9 0 ^, 11 ,181  ) rep o rted  a  

s h a i la r  o ccu rren ce . The fa c t  th a t  Of f  erg eld* s th r e e  ca ses  were a l l  

from one c lin iq u e  sugg eot s th e  p o s s i b i l i t y  o f th e  r a r i t y  b ein g  due 

to  want o f  o p p o r tu n it ie s  fo r  in v e s t ig a t io n .

' The "vascular su p p ly  o f th e  u r e te r s  has an im portant b ea r in g  

on th e  o p e r a tiv e  tr e a tm e n t.. As B e lt  e l  ( Z e i t . f , Geb.u , Gyn, I9OI ,

256} and 'Sùmpsôn: (Joluis Hop,H osp*Bi.H ,190 l ,X \",39 ) - have shown, thfe ' 

a r t e r i a l  su pp ly  i s  a r ic h  one, branches b ein g  d er iv ed  from the  

a o r ta  irm isd ia te ly  above th e  r e n a is , from th e  r e n a is , th e  ovarian#., 

th e  a o r ta  above th e  b ifu r c a t io n , th e  common i l i a c  on th e  l e f t  s id e ,  

th e  in t e r n a l  i l i a c  or th e  r ig h t  s id e ,  th e  u te r in e s  and th e  v e s i c a l # ,  

Those branches anastom ose in  an open network arpimd th er iu re ter , 

and from t lr ls  netvrorh th e  a r t e r io l e s  p ie r c e  th e  w a l ls .  M iether th ese ' 

in tram ural v e s s e l s  aziastomose in  tu rn  lias not been determ ined* I f  

th e  u r e te r s  arc cut and reim plant ed in  th e  b ladder -  as th e  pat h o -  

lo fT ica l o b serv a tio n s  world, in d ic a te  -  th e r e  i s  abundance o f  b lood



:oi" proper h ec .lii:g . I f ,  on th e  other liand, th e  u r e te r s  

3'ected from t h e ir  surroundings in  th e  parcunetrium two daiigers 

eze  a t  once e v id o n t» The minor ' clar.ger i s  u r e te r a l  n e c r o s is  due 

to  th e  s tr ip p in g  o f f  o f th e  vasouLar p le x u s , and t h i s  a c tu a l ly  

occurs byr :means in fr e q u e n t ly , even in  Wertheimhs liand#. The 

riajor danger i s  th e  r i s k  o f  le a v in g  a tta ch ed  to  th e  d is s e c te d  u r e te r  

cancer-4:ea r in g  lymph v e s s e l s  Or t i s s u e  i n f i l t r a t e d  w ith  cancer c e l l# #  

I n  such c a s e s  a  recu rren ce  cou ld  not c le a r ly  be tr a c e d  to  i t s  r e a l  

o r ig in *  I t  may be o b j e c te d  th a t  th e* ev ld en ce  h e re  adduced as t o  

th e  danger- o f u r e te r a l  involvem ent in  cancer of th e  u teru s i s  based  

upon p o s t  mortem and advanced o p e r a tiv e  cases*  These are th e  on ly  

c a se s  a  p a th o lo g is t  can in v e s t i g a t e , and I  wo- Id  urge t l i a t  i t  i s  . 

th e  ter m in a l p ic tu r e s  t lia t  g iv e  us an in s ig h t  in to  th e  h idden  

p r o c e sse s  occu rrin g  during l i f e ;  t lie y  are t h e  ev id en ces o f dangers' 

w h ich , o th erw ise  undem onstrab le, would not be avoided by th e  surgeon*  

Mien th e  c a n c er •o r ig in a te s  in  th e  c e r v ix  t h e  l i a b i l i t y  to  

involvem ent o f th e  v a g in a  i s  very  g r e a t . In  c a se s  where th e re  i s  a  

recu rren ce  a f t e r  o p era tio n  i t  i s  alm ost i n v a r i a b l y  in  th e  upper 

p art o f  th e  W^gina* In  our p o st-m ortem  ca ses  on ly  a v ery  siiia ll 

mmber ( 2#5 per c e n t , )  e sca p e . The involvem ent may be ev id en t to  

th e  naked eye as s u b - e p i t h e l ia l  n od u les or u lc e r s .  D lc e r a tlo n  o f  

th e  v a g in a , where i t  i s  in  con tact v iith  o, cancerous c e r v ix ,  i s  

f a i r l y  co m o n , and i t  i s  u s u a lly  c i t e d  a® an example o f  co n ta ct  

t r a n s f e r ence or a u t o —in o c u lâ tcon* Such a p ro cess  r.» al\ '/ays opeii oo 

su s p ic io n *  The n e c r o t i c  c o n d i t io n  o f  uhe su r fa ce  a c o r vr e a l  

tumour and t h e  s e p t i c  oondiLtzLon oi t j.ie ei i a l  are alinOSu v̂ ei vu,in
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unnb&olcs to trmoun g r& ftln g , Tlie anaatOmq#!#, I s  eq r ic h  betw een . 

th e  ly m p lia tic s  o f th e  upper part o f th e  v a g in a  and. th o se  o f th e  ... 

c e r v ix  the,t dowiiw.ard. spread i s  q u lfe  oommon. Hence an apparently.- 

independent nodnle or u lc e r  may b e , or may liave b een , in  d ir e c t  

c o n t in u ity  w ith  th e  parent grovrth tlirougli th e  u n d erly in g  lym p lia tio# , 

thougli sep ara ted  from i t  on th e  su rfa ce  by unclianged ep ith e liu m .

Even where th e r e  i s  no nahed-eye ev id en ce  o f involvem ent o f th e  

v a g in a  we may liave i t  r ev e a le d  by th e  m icroscop e , Thus in  Wertheim*s 

o p e r a tio n  th e  v a g in a l c u f f  made to  e n c lo se  th e  s e p t ic  c e r v ix  serve#  

a ls o  to  remove a l i i g l i l y  dangerous t i s s u e ,  but th e  amount o f  

v a g in a  removed i s  not n e a r ly  enough to  e r a d ic a te  th e  d is e a s e ,  Rrom 

th e  v a g in a , by c o n t in u ity  o f t i s s u e ,  th e  b ladder and th e  rectum  

become in v o lv e d , th e  former in  app roxim ately  tw o -th ir d #  o f post-m ortem  

c a se s  w ith  f is t i l .a e _  in  kb per c e n t , ,  and th e  l a t t e r  in  one qu arter  

o f  th e  case#  w ith  l 6 per c e n t , o f  p e r fo r a t io n # . The t im e ly  rem oval 

o f  th e  g rea ter  part o f th e  vag in a  would prevent th e  occurrence o f  

th e s e  d i s t r e s s in g  and h o p e le ss  se q u e la e .

The p o in t6 , th e n , on which the p a th o lo g is t  can i n s i s t  as worthy  

o f  c a r e fu l c o n s id e r a t io n  by any g y n a e c o lo g ic a l surgeon who would 

seek  to  t r e a t  cancer o f th e  u teru s on h o p efu l l in e s  are th e  n e c e s s i t y  

o f  rem oving th e  v a r io u s  danger zones in d ic a te d ^ (1 ) th e  i n t e r i l i a c  

p e lv ic  g la n d s , ( 2 ) th e  parametrium_,and (3 )  th e  g rea ter  part o f  th e  

v a g in a  to g e th e r  w ith  tn e  u teru s co n ta in in g  th e  primary fo c u s , and r 

t l ia t  in  a l l  c a s e s ,  however siuiall th e  primary fo cu s may b e , th e  rûaximum 

o p era tio n  should  be done, M ietlier th e  danger o f  involvem ent o f th e  

ur e t er be grea t or sm a ll i s  a p o in t on which I cannot speam w itu



a u t h o r i t y , and"the q u e s tio n  o f  r e s e c t io n  o f  th e  u r e te r #  may Tbe l e f t  

open. Mien f i r s t  I brought th e  o th er  p o in ts  b e fo re  g^ n iaeco log lst#  

I was met w i th  th e  answ er t l% t, i f  o p e r a t io n s  were so d e s ig n e d  a# to  

remove th e  th r e e  main danger zones h o d ica ted  ab ove, th e  consequent 

m o r ta lity  would be veiyr g r e a t , E x p e r ie n c e  liaiB proved th a t such  

i s  n o t  th e  c a s e , Tlie t e c l m i c a l  d i f f i c u l t i e s  are g ra d u a lly  b e in g  

overcom e. One o f th e  d i f f i c u l t i e s  p o in te d  out was t h a t - in - a  

com ple te  o n e -p ie c e  extjgpation th e  c o n s id e r a b le  heamorrliage in  th e  

p e lv is  would p ro lo n g  th e  op era tio n  unduly. Having seen  a  few  

e x p e r im e n ta l  o p e r a t io n s  on advanced cancer o f th e  u t e r u s  i n  wiiich 

an endeavour to  s ta r v e  th e  growth was made, by  i n j e c t i n g  m e l te d
mQ/vn*X

p a r a f f i n  in to  b o t h \ l l i a o  a r t e r i e s  I was str u c k  w ith  th e  f a c t  t îià t  

t h e r e  was no s lo u g h in g  o f  th e  b ladder w a l l , n o r ,  as fa r  as one 

could  d e term in e , any change in  t l i a t  v i s  e u s , though th e  b lood  supp ly  • 

o f  t h e  b la d d e r , a c c o rd in g  to  a n a to m ic a l  t e x t -bo oks  i s  d er ived  s o l e ly  

from  v a r io u s  branches o f  th e  i n t e r n a l  i l i a c  a r t e r y .  I th e r e fo r e  

induced  ohe o f  my s u r g i c a l  c o l le a g u e s  to  make a  poin t o f  l ig a t u r in g  

b oth  in te r n a l  i l i a c  a r t e r i e s  a t th e ir  commencement as th e  f i r s t  

s te p  i n  r a d ic a l  o p era tio n s on cancer of th e  u te r u s , By so doing he 

o b ta in e  d a  ^ p ra c tica lly  b lo o d le s s  f i e l d  o f o p era tio n  and was en a b le d  

to  remove th e  t i s s u e s  in  one p ie c e  from th e  p e lv ic  g lands to  th e  

v a g in a  a îd to  save  much t im e , w ith  i t s  consequent shock to  th e  

p a t i e n t , th e r e b y , In 3O ca ses so t r e a t e d  on ly  one d ied  as a  r e s u l t  o f  

th e  o p e r a t io n .  The more p r e c is e  th e  in d ic a t io n s  wiiich s tu d ie s  bin  

th e  s u r g ic a l  p a th o logy  of cancer can b rin g  forward and th e  more 

thorough th e  su rgeon ’ s terh n iq u e  in  adapting them , th e  l e s s  h o p e le ss  

w i l l  be th e  o u tlo o k  of th e  cancerous p a tien t*
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Tha p ro p a g a tio n  o f  m a lign an t tum ours and th e  a tte n d a n t phenomena 

hava t>aan s tu d ie d  h i t h e r t o  a lm o st e x c l u s i v e l y  in  m ice and r a t s ,  and 

p erh ap s some o f  th e  c o n c lu s io n s  drawn from  e x p er im en ts  in  t h e s e  a n im a ls  

m ight be o v ertu rn ed  o r  m o d ified  in  t h e ir  g e n e r a l a p p l ic a t io n  i f  a  more 

s u i t a b le  la b o r a to r y  an im al cou ld  ba u t i l i s e d .  Dogs and C ats w hich we 

know a re  f r e q u e n t ly  th e  s u b j e c t s  o f  m align an t tum ours are u n s u ita b le  

f o r  exp er im en t in  t h i s  r e s p a c t  b ecau se i t  would be w a ll n ig h  im p o s s ib le  

to  d e a l  w ith  la r g e  num bers. I f  a  tr a n s p la n ta b le  tumour co u ld  be 

p ro p a g a ted  in  g u in e a -p ig s  and r a b b it s  th e  f i e l d  would be open to  e x p e r i 

m en ta l i n v e s t i g a t i o n s ,  such  as ch em o th a ra p eu tic  e f f o r t s ,  w hich are  

im p o s s ib le  in  su ch  sm a ll a n im a ls  a s  r a t s  and m ice . U n fo r tu n a te ly ,  

r a b b it s  and g u in e a -p ig s  v ery  r a r e ly  d e v e lo p e  m align an t tum ours.

A v e t e r in a r ia n ,  Mr. T .J .A m b rose, who h as had e x t e n s iv e  experiouaee  

o f  postm ortem  e x a m in a tio n s  on r a b b it s  and e a v ie s ,  in form ed me th a t  he  

had n e v e r  s e e n  any d e f i n i t e l y  m align an t tumour in  th e s e  two a n im a ls .  

P r e v io u s  t o  my own c a se  in  1911 I  co u ld  f in d  o n ly  two r e f e r e n c e s  in  

p a t h o lo g ic a l  l i t e r a t u r e  to  th e  f in d in g  o f  tum ours in  r a b b i t s ,  and 

though  we a d v e r t is e d  in  a  f a n c i e r s ’ jo u r n a l f o r  s e v e r a l  m onths, 

o f f e r i n g  good p r ic e s  fo r  a n im a ls  w ith  tum ours y e t  in  o n ly  one in s t a n c e  

d id  we o b ta in  a  tr u e  n eop lasm . B reed ers are  accustom ed to  d e s tr o y  

o r  d is p o s e  o f  r a b b it s  and g u in e a -p ig s  a s  soon a s  th e  b ree d in g  

q u a l i t i e s  o f  th e  a n im a ls  d e t e r io r a t e  so th a t  one seldom  h as an 

o p p o r tu n ity  o f  s e e in g  aged a n im a ls . I f  i t  were p o s s ib le  to  make a  

la r g e  c o l l e c t i o n  o f  o ld  r a b b it s  th e  ch a n ces  o f  d is c o v e r in g  m a lig n a n t  

tum ours would be c o n s id e r a b ly  in c r e a s e d , b eca u se  th e  g e n e r a l r u le  

seem s to  o b ta in  in  th e  low er  a n im a ls  th a t  can cer  i s  a  d i s e a s e  o f



advanced l i f e .

There i s  a  fam ous exam ple o f  u t e r in e  carcin om a in  a r a b b i t .  

Lambert Lack (Jou rn . o f  P a th , and B a c t . ,  1 9 0 0 , V I, p 1 5 4 ) ,  im p ressed  

by th e  th e o r y  th a t  m a lig n a n t tum ours were th e  r e s u l t  o f  body c ^ l l s  

d is p la c e d  by from  t h e i r  norm al su r ro u n d in g s  cu t open th e  o v a r ie s  o f  a  

r a b b i t ,  scra p ed  th e  raw s u r fa c e s  w ith  a k n i f e ,  and a llo w ed  th e  m ilk y  

j u i c e  c o n ta in in g  e p i t h e l i a l  c e l l s  to  d i f f u s e  through  th e  p e r i t o n e a l  

c a v i t y .  The an im al rem ained in  good h e a l t h  f o r  n e a r ly  a  y e a r  th e r e 

a f t e r ,  but a t  th e  end o f  th a t  t im e , becom ihg weaker and th in n e r  and 

s u f f e r in g  from d y sp n o ea , i t  was k i l l e d .  On ex a m in a tio n  he found  in  

th e  m esen tery  numerous hard w h ite  n o d u le s  v a ry in g  in  s i z e  from a  

p in h ead  to  a p ea , sm a ll w h ite  d e n s e ly  hard p a tc h e s  in  th e  l i v e r ,  

i n f i l t r a t i o n  o f  th e  diaphragm  w ith  p r o j e c t in g  m asses on i t s  p le u r a l  

s u r f a c e ,  n o d u les  on th e  p a r i e t a l  p le u r a  and a  few  in  th e  lu n g s ;  th e  

w hole m ediastinum  was o cc u p ied  by a  mass o f  tu m o u r -lik e  t i s s u e .  The 

u te r u s  was g r e a t ly  th ic k e n e d , th e  mucous membrane p a p i l l i f o r m ,  and ajT 

one p la c e  in  th e  w a ll th e r e  was a tumour a s  la r g e  a s  a c h e r r y .  

M ic r o s c o p ic a l ex a m in a tio n  o f  th e  n o d u les  from  v a r io u s  p a r t s  showed 

a lv e o la r  s p a c e s  l in e d  by one or  more la y e r s  o f  colum nar e p i t h e l i a l  

c e l l s ,  or  e n t i r e l y  f i l l e d  up w ith  c e l l s  th a t  had l o s t  t h e ir  colum nar  

sh a p e . I t  was a  t y p ic a l  colum nar c e l l  carcin om a. Lack regard ed  i t  

a s  h a v in g  " a l l  th e  c h a r a c t e r i s t i c s  o f  an o v a r ia n  ca n cer" , and 

c o n s id e r e d  i t  to  have r e s u lt e d  from th e  m ech an ica l d i s s o c i a t i o n  o f  

o v a r ia n  c e l l s  which he had prod u ced . Though th e  u t e r in e  tumour d o es  

n ot ap p ear to  have been th e  la r g e s t  o f  th e  n o d u le s , y e t  th e  g r e a t  

th ic k e n in g  o f  th e  r e s t  o f  th e  u te r u s  and th e  p a p i l l i f o r m  arrangem ent 

o f  th e  mucous membrane, t o g e th e r  w ith th e  ab sen ce  o f  any n oted  change  

in  th e  o v a r ie s  o r  o th e r  s i t e s  o f  colum nar e p ith e liu m  in  th e  v i c i n i t y .
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p o in t  to  th e  u te r u s  b e in g  th e  o n ly  p ro b a b le  so u r ce  o f  & tumour 

w ith  su ch  h i s t o l o g i c a l  c h a r a c te r s .  -

S tr a n g e ly  enough, w ith in  th e  same y ea r  S h a ttb ck  (T r a n s .P a th .  

S o c .L o n d . , 1 9 0 0 , l i ,p .56} r ep o r ted  an undoubted c a se  o f  sp o n ta n eo u s  

carcin om a o f  th e  u te r u s  in  a r a b b it ,  and was a b le  p r o p e r ly  to  o r ie n t a t e  

th e  h o p es th a t  o th e r w ise  m ight f a i r l y  r e a so n a b ly  have been e n t e r ta in e d  

r e g a r d in g  such m ech a n ica l p r o d u ctio n  o f  m a lign an t ch a n g e . In S h a tto c k ’ s  

e a se  th e r e  were a  c e r t a in  number o f  n o d u le s  in  th e  p e r i t o n e a l  c a v i t y ;  

th e  u t e r in e  cornua were e n la r g e d  and to r tu o u s ,  and c o n ta in e d  n o d u la r  

s w e l l in g s  r e a c h in g  a maximum d ia m eter  o f  3 cm. The p eriton eu m  o v e r  th e  

s w e l l in g s  was sm ooth . There was s c a r c e ly  any a r e a  o f  u t e r in e  m w co sa  

b etw een  th e  a c tu a l  tumours th a t  was n ot o b v io u s ly  abnorm al, th e  membrane 

b e in g  p a p i l la r y  and c y s t i c ,  though  th e  m u scu lar w a ll a t th e s e  s i t u a t i o n s  

was n o t in v a d e d . The tum ours had a  v i l l o u s  o r  c y s t i c  s u r fa c e ,  and 

in v o lv e d  th e  e n t i r e  th ic k n e s s  o f  th e  m uscu lar w a l l .  The h i s t o l o g i c a l  

a p p ea ra n ces  were th o se  o f  a colum nar c e l l  carcin om a, in  many p la c e s  

o f  th e  v i l l o u s  o r  p a p i l l i f o r m  v a r ie t y .

B o y co tt (P ro c .E o y .S o c .M ed .,1 9 1 1 , i v ( P a t h .S e c t . ) , p . 2 2 b . )

r e p o r te d  fo u r  c a s e s  o f  e p i t h e l i a l  tum ours in  r a b b i t s .  A ll  fo u r  were

found w ith in  a  few  m onths "during th e  b r ee d in g  season "  in  a b a tc h  o f

140  to  150 f e m a le s .  The f i r s t  showed a s o l i d  tumour 6 cm. by 2 cm. by

3 cm. in  one cornu o f  th e  u t e r u s .  I t  was co v ered  w ith  c u b ic a l

e p ith e l iu m , and c o n s is t e d  o f  a  lo o s e  c o n n e c t iv e  t i s s u e  strom a w ith

ir r e g u la r  e p i t h e l i a l  g ro w th s, m o stly  s o l i d  m asses o f  c e l l s ,  but w ith
w ith

a g o o d ly  number o f  a l v e o l i  l i n e d / c u b ic a l  e p ith e liu m . The m u scu lar  

c o a t  was d e e p ly  i n f i l t r a t e d  on th e m esom etrie s i d e .  The o th e r  cornu  

o f  th e  u te r u s  co n ta in e d  f i v e  f o e t u s e s  w ith  abnormal p la c e n t a t io n .



î f î  7In th e  secon d  c a se  th e r e  was a  s i n g l e  tumour m ass m easu rin g  *•

2 cm. by 1 .5  cm. S o l id  m asses o f  e p i t h e l i a l  c e l l s  and a l v e o l i  

e x i s t e d  in  eq u a l p r o p o r t io n s .  Soma o f  th e  l a t t e r  were much d is te n d e d  

and th e r e  was a c o n s id e r a b le  amount o f  i n t r a - a lv e o la r  p a p i l la r y  grow th . 

The t h ir d  c a se  a l s o  showed a s in g l e  u t e r in e  m ass, 6 .5  cm. by 2 cm. by 

1 .6  cm ., a lm ost e n t i r e l y  a lv e o la r ,  w ith  a  f la t t e n e d  l i n i n g  e p ith e liu m  

and a number o f  in t r a - a lv e o la r  g r o # h s .  I t  ex ten d ed  in to  th e  w a ll o f  

th e  u t e r in e  c a v i t y  over  th e  fu n d u s, and spread  a lo n g  betw een th e  deep  

ends o f  th e  g la n d s  and th e  m uscular c o a t .  In th e  fo u r th  c a s e ,  one 

cornu c o n ta in e d  f i v e ,  th e  o th e r  s i x ,  sm a ll e q u id is t a n t  p ed u n cu la ted  

tum ours w ith  sm a ll a l v e o l i ,  some s o l i d  m asses and many in t r a - a lv e o la r  

g r o w th s . There was haem orrhage in to  th e  strom a a t one p la c e ,  

and some n e c r o s i s  b o th  o f  c o n n e c t iv e  t i s s u e  and e p ith e liu m . A l l  

th e  tum ours a greed  in  h a v in g  a  d e l i c a t e  strom a w ith  a f r e e  b lood  

s u p p ly . In th e  d is te n d e d  a l v e o l i  th e r e  were no m ic r o sc o p ic  c o n t e n t s .  

These v e s s e l s  were q u ite  la r g e ,  but had s im p le  e n d o t h e l ia l  w a lls  o f  

o n ly  c a p i l l a r y  t h ic k n e s s .  They a l l  appeared to  have a r is e n  m eso- 

m e t r ic a l ly  in  th e  s i t e  o f  norm al p la c e n t a t io n ,  and B o y co tt s u g g e s t s  

th a t  th e y  a ro se  in  seq u en ce  to  a b o r t io n s .

The h i s t o r y  o f  my own c a se  may th e r e fo r e  be o f  i n t e r e s t .  We had 

in  th e  la b o r a to r y  f o r  a few  months a c r o ssb r e d  doe o f  th e  "Flem ish  

G iant"  ty p e  a t  l e a s t  two and a h a l f  y e a r s  o ld ,  but p ro b a b ly  much 

o ld e r .  In th e  f i r s t  weitk o f  February 1911 »he was mated to  a buck 

and a p p a r e n tly  became p r eg n a n t. She was th e r e fo r e  e x p ec ted  to  l i t t e r  

in  th e  f i r s t  week in  March, and a c t u a l ly  d id  g iv e  th e  u su a l w arning  

by p lu c k in g  out th e  h a ir  around th e  m ilk  g la n d s , a  th in g  th a t  u s u a l ly  

happens one o f  two days b e fo r e  l i t t e r i n g .  She p a ssed  th e  c a lc u la t e d
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tim e w ith o u t a n y th in g  h a p p en in g . The d i s t e n s io n  o f  th e  abdomen 

s l i g h t l y  d im in is h e d , and on March 21 she was a g a in  mated to  a  Dutch  

liu ck . The s w e l l in g  o f  th e  abdomen now In c r e a se d  more th an  p r e v io u s ly .

On A p r il 1 9 , two d a y s b e fo r e  th e  e x p ec te d  l i t t e r i n g ,  she a g a in  

s t a r t e d  to  p lu ck  ou t h a ir  and p rep are a n e s t ,  ^ but a g a in  she p a sse d  

th e  p e r io d  w ith o u t a n y th in g  h a p p en in g , and th e  s w e l l in g  d e c r e a se d  

som ew hat. We th o u g h t we cou ld  d e te c t  f o e t u s e s  on abdom inal exam in

a t io n .

On May 3 sh e  was found in  th e  m orning w ith  soma b lood  in  th e  

c a g e , h a l f  a p in t  b e in g  in  a d i s h .  The r a b b it  was q u ite  l i v e l y ,  but 

on ex a m in a tio n  we found b lood  coming from  th e  v a g in a . The en i mal 

was ch loro form ed  and th e  abdomen op en ed . The u te r u s  showed th r e e  

la r g e  tum ours, one tow ards th e  e x tr e m ity  o f  th e  r ig h t  corn u , one a t  

th e  ju n c t io n  o f  th e  corn u a , and a th ir d  on th e  l e f t  s id e  ( f i g . l ) .

Between th e  f i r s t  two th e r e  were two s m a lle r  m o n ilifo rm  s w e l l in g s  o f  

th e  u t e r in e  w a l l .  The la r g e s t  tumour m easured 5 cm. lo n g  by 3 .5  cm. 

in  h e ig h t .  The p e c u l ia r  c o n d it io n  o f  u p o r t io n  o f  th e  se r o u s  

c o v e r in g  le d  me to  th in k  I m ight have t c  d e a l w ith  a malj-gnant tumour,

8 0  th e  anim al was k i l l e d  a f t e r  th e  u te r u s  had been rem oved, and a  

se a r c h  was made th rou gh ou t the body f o r  m a ta s ta s e s .  None was fo u n d .

As e x p e r ie n c e  a fte r w a r d s  p ro v ed , th e  k i l l i n g  o f  th e  r a b b it  was a 

c o s t l y  m is ta k e . 1 ought to  have tr a n sp la n te d  a p o r t io n  o f  th e  

u t e r in e  tumour to  an oth er s i t u a t i o n ,  fo r  p r e fe r e n c e  under th e  s k in .

The f a c t  th a t  th e  r a b b it  on two o c c a s io n s  made tim ed p r e p a r a t io n s  
f o r  ex p ec ted  l i t t e r s  which d id  not a r r iv e ,  would seers to  in d ic a t e  
th a t  r a b b it s  c a lc u la t e  th e  d a te  o f  l i t t e r i n g  n e t from any s p e c i f i c  
in t e r n a l  s t im u lu s ,  but by reck o n in g  from th e  supposed tim e o f  co n 
c e p t io n ,  a s  human b e in g s  d o . T h is  i s  a ls o  borne ou t by o b s e r v a t io n s  
on r a b b it s  e x c e e d in g  t h e ir  term .
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in  th a  same a n im a l, and than  nAian i t  grew  ̂ tr a n s fe r  i t  to  a  la r g e  

a e r ia e  o f  o th e r  r a b b i t s ,  but a t th e  p a r t ic u la r  moment my mind was 

8 0  o c c u p ie d  w ith  th a  id e a  th a t  th a  tumour would prove to  be a c h o r -  

io n a p ith e lio m a  -  a tumour which has n ev er  bean found in  any an im al 

o th e r  than  man -  th a t  I  f a i l e d  to  r e a l i s e  th e  u n iq u e chance X was 

l o s i n g .  As soon  a s th e  anim al was dead I  r e a l i s e d  my m ista k e  even  

i f  i t  had proved to  be a c h o r io n e p ith e lio m a . I f  we were a lw a y s a s

w ise  f i v e  m in u tes b e fo r e  th e  ev en t a s  we a re  f i v e  m in u tes  a fte r w a r d s  

t h i s  would be a  lan d  o f  superm en.

The u te r u s  was opened o v er  th e  la r g e s t  tum our, and sm a ll  

p o r t io n s ,  th e  s i z e  o f  hemp s e e d s ,  were removed from  i t  and in j e c t e d  

by means o f  a  t r a n s p la n ta t io n  ea n u la  su b o u ta n e o u sly  in to  b oth  f la n k s  

o f  fo u r  r a b b i t s ,  and in to  th e  r ig h t  f la n k  o n ly  o f  f i v e  o th e r  r a b b i t s .

The sp ecim en  was put in to  th e  i c e - c h e s t  f o r  two d a y s , and th en  s e v e r a l  

la r g e r  p o r t io n s  o f  th e  same tumour ware in s e r t e d  b en eath  th e  deep f a s c i a  

or in t o  th e  f la n k  m u selas o f  te n  r a b b i t s .  Thus n in e te e n  r a b b i t s ,  

o f  v a r io u s  b r e e d s , a l l  we co u ld  p r o c u r e , were in j e c t e d  w ith  tumour 

m a t e r i a l . .

Tha u te r in e  co m ita  are  c o n s id e r a b ly  th ic k e n e d . The la r g e s t

tumour (tumour A) in  th e  r ig h t  s id e ,  s i t u a t e d  c lo s e  to  th e  e x tr e m ity ,

b u lg e s  ou t th e  u t e r in a  w a ll a n t e r io r ly ,  and tow ards th e  fu n d u s, and

overh an gs th e  u te r u s  on both  s i d e s .  The p e r i t o n e a l  c o v e r in g , though

s l i g h t l y  and i r r e g u la r ly  g ro o v ed , i s  q u it e  smooth and in t a c t  sa v e  f o r

a  sm a ll o v a l a r e a  l e s s  th an  1 cm. in  g r e a t e s t  d ia m e te r , ^ e r e  th e r e  i s  
 ----------------------------------- r r * ” “ ** ”Z ~'lJKulnanrr^  A e h o r io n e p ith a lio m a  was r ep o r ted  by 8 ^  r ;

a s  h a v in g  been found in  a Canada P orcu p in e ^iSTHYSON DORSATOs) 
but th e  d e t a i l s  o f  th e  c a s e  have n ev er  been  
p u b lis h e d , and th e  d ia g n o s is  i s  q u e s t io n a b le .
(vide Journ. o f ComJ>. i^ i? )



a d e p r e s se d  p u c k e r in g -w ith  a r a is e d  m argin . I n t e r n a l ly  th e  tumour 

i s  s e e n  to  be a t ta c h e d  a n t e r io r ly  and to  th e  fu n d u s ( f i g . 2 ) .  I t  i s  

a v e r y  ir r e g u la r  n o d u la r  grow th w ith  some u lc e r a t io n  and haem orrhage  

to w a rd s th e  c e n tr e  o f  i t s  s u r f a c e .  I t  i s  s o f t  on s e c t io n  and shows 

an a p p earan ce  l i k e  t e s t i c u l a r  s u b s ta n c e . The c e n t r a l  p a r t  i s  n e c r o t i c .  

The tumour I n f i l t r a t e s  th e  m uscular w a l l ,  and i s  co n tin u ed  th rou gh  th e  

s e r o u s  c o a t  a t  th e  e x t e r n a l ly  puckered a r e a  ( f i g . l T h e  d is te n d e d  

endom etrium  o f  th e  c a v i t y  i s  f a i r l y  sm ooth.

Tumour B, s i t u a t e d  o v er  th e  co r n u a l j u n c t io n ,  i s  s p h e r ic a l

and p u l l s  th e  u te r u s  upw ards. I t  i s  not so grooved  a s  th e  form er

tum our, and i t s  p e r i t o n e a l  c o a t  i s  u n ifo r m ly  sm ooth and i n t a c t .  

I n t e r n a l ly  i t  i s  se en  to  be composed o f  two d i s t i n c t  grow ths w hich  

have a sm ooth s u r f a c e .  They are a tta c h e d  tow ards th e  fu nd u s and 

th e  cornua open tow ards them . Tne v a g in a  i s  n orm al.

Tumour C i s  in  th e  m iddle o f  th e  l e f t  co rn u . I t  i s  th e  

s m a lle s t  o f  th e  t h r e e .  I t s  in t e r n a l  s u r fa c e  i s  sm ooth, and l i k e  th e  

l a s t  i t  d o es  n o t i n f i l t r a t e  th e  m uscular w a l l .  S e c t io n s  th rou gh  th e  

s m a lle r  n o d u la r  th ic k e n in g s  and a t  v a r io u s  p a r ts  th rou ghou t th e  

corn u a  Show c o n s id e r a b le  p a p i l l i f o r m  p r o l i f e r a t i o n  o f  th e  endom etrium , 

th ro u g h  w hich th e  c a v i t y  o f  th e  u te r u s  w inds t o r t u o u s ly .  Hera and 

th a ra  th e r e  a re  s o l i d  su b en d o m etr ia l g ro w th s.

The p o r t io n  o f  tumour A grow ing in to  th e  u t e r in e  c a v i t y

i s  com posed o f  s im p le  tu b u le s  l in e d  w ith  a s in g le  la y e r  o f  c u b ic a l

s p ith e t iu m  s e t  in  a d e l i c a t e  and r e l a t i v e l y  abundant a r e o la r  strom a  

( f i g . 3 1 . Throughout th e  strom a run numerous th in -w a lle d  c a p i l l a r i e s .  

A lv e o l i  w ith  s im p le  w a lls  p red om in ate . Some o f  th e  sp a c e s  o> n t a m  

c e l l u l a r  d e b r is .  There a re  o th e r  a l v e o l i  w ith  co m p lica ted  i n t r a -
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a lv e o la r  g r o w th s , and o t h e r s ,  a g a in , q u i t ;  f i l l e d  up w ith  p r o l i f e r 

a t in g  c o l l s  th a t  tend  to  produce d a u g h ter  la m in a  in  th e  m a sses .

The e p ith e liu m  l i n i n g  th e  s im p le  sp a c e s  i s  cubie#& , though a t  p a r t s
/
more t y p i c a l l y  co lum nar. In th e  i n f i l t r a t i n g  p o r t io n  o f  th e  tumour 

a s  i t  makes i t s  way through  th e  m u scle  we have no lo n g e r  a d e l i c a t e  

su rro u n d in g  s tro m a , nor th e  r e g u la r  g la n d u la r  fo r m a tio n . Betw een  

th e  m u s c le - f ib r a s  th e  c e l l  m asses a re  v ery  ir r e g u la r  and th e  shape  

o f  t h e  c a l l s  d i s t o r t e d .  A ttem pts a t g la n d u la r  fo r m a tio n  are s t i l l  

s e e n .  The m uscu lar w a ll i s  q u ite  broken up, and th e  e p i t h e l i a l  

m asses come r ig h t  up to  and in v o lv e  th e  s e r o u s  co a t ( f i g . 4 ) .  In  

t h i s  p a r t  e#  th e  n u c le i  are  n o t so la r g e  or round a s  in  th e  f r e e  

p o r t io n .  In some o f  th e  m asses th  re  are a r e a s  o f  n e c r o s i s .  C lo se  

to  th e  s e r o u s  c o a t  th e r e  a re  many la r g e  b lood  s p a c e s .  At th e  edge  

o f  tha tumour th e  u n p r o l# fe r a te d  endom etrium  i s  r e f l e c t e d  on to  th e  

s u r fa c e  o f  t h e  tum our, sep a ra ted  from i t  a t f i r s t  by a t h in  ep en -  

m eshed c o n n e c t iv e  t i s s u e ,  but g r a d u a lly  th in n in g  ou t a s  i t  p ro c ee d s  

t i l l  f i n a l l y  i t  d isa p p e a r s  and th e  tumour c e l l s  appear on th e  s u r f a c e .

In th e  o th e r  two tumours s im p le  s in g le - la y e r e d  tu b u le s  a re
troT, ohed»

s c a r c e ly  to  be fo u n d . Many hmadahdd sp a c e s  abound, l in e d  u s u a l ly  

w ith  colum nar e p ith e liu m  o f t e n  s e v e r a l  la y e r s  t h ic k .  At p a r t s  th e  

a l v e o l i  are  p r a c t i c a l l y  s o l i d  m a sses, a lth o u g h  t r a c e s  o f  g la n d u la r  

fo rm a tio n  are a l s o  s e e n . Tne endom etrium  r e f l e c t e d  on to  th e  tum ours 

g r a d u a lly  fa d e s  away and becom es in d is t in g u is h a b le  from  th e  su p er 

f i c i a l  c a l l  m a sse s . The strom a i s  a t  p a r t s  o f  th e  same f in e  a r e o la r  

ty p e  a s  in  tumour A, though a t  p a r ts  c o n s id e r a b ly  d e n se r , and i s  

w e ll  s u p p lie d  w ith  th in -w a lle d  c a p i l l a r i e s .  The in v a s io n  o f  th e  

m u scu lar  w a ll h a s  not p r o g r e sse d  so  fa r  a s  in  th e  f i r s t  tum our.



A s e c tI n n  ta k en  through  th e  n o d u la r  s w e l l in g  o f  th e  u t e r in e  

w a ll c lo s e  to  tumour A shows a d o jb le  c a v i t y ,  b o th  p a r t s  b e in g  l in e d  

by c i l i a t e d  colum nar e p ith e liu m . In th e  a n t e r io r  p a r t  th e  endom etrium  

i s  b u t s l i g h t l y  p a p i l l i f o r m ,  in  th e  p o s t e r io r  p a r t  i t  i s  much more 

e x u b e r a n t. Betw een th e  tw o, e x te n d in g  from  fundus to  m eso m etr ia l 

a tta c h m e n t, i s  a mass o f  t i s s u e  c o n s i s t in g  o f  a f i n e  c e l l u l a r  strom a  

in  w hich  are s e t  a lv e o la r  sp a c e s  l in e d  by colum nar o r  c u b ic a l  e p i t h e l 

ium w ith  c o n s id e r a b le  in f o ld in g  o f  th e  w a l l .  A ll  g r a d a t io n s  a re  

fou n d  betw een  t h i s  and th e  u lt im a te  sm a ll a c in i  w ith  no observab& e  

%umem. A n te r io r ly  th e  endom etrium  l i e s  d i r e c t l y  e v e r  th e  grow th  

p o s t e r i o r l y  i t  i s  se p a r a te d  from i t  by a  h ig h ly  v a s c u la r  c o n n e c t iv e  

t i s s u e .  P o s t e r io r ly  to  th e  second  c a v i t y  th e r e  i s  a s m a lle r  m ass o f  

th e  same c h a r a c te r s ,  and in s in u a t in g  betw een  th e  ed ge o f  t h i s  m ass and 

th e  m u scu la tu re  o f  t h e  w a ll can be seen  a  p o r t io n  o f  th e  endom etrium  

i n f i l t r a t i n g  among th e  m u s c le - f ib r e s  ( f i g . 5 ( 1 ) , ) .  T h is  g iv e s  u s a  

p o s s ib l e  c lu e  to  th e  way in  vdiich th e  tumour m asses are form ed . I s  

th e  n ex t n o d u la r  s w e l l in g  th e  c a v i t y  id  a ls o  d o u b le . The endom etrium  

i s  more c o m p lic a te d , and th e  a x is  o f  tumour grow th ex te n d s  d ia g o n a l ly  

backw ards and downwards betw een th e  two p o r t io n s  e f  t h e  c a v i t y  ( f i g . 6  

( 2 ) , ) .  The e p i t h e l i a l  c e l l s  have form ed th e m se lv e s  in to  s o l i d  a l v e o l i  

and th e  strom a i s  vary  s c a n ty . The c o n * tr a s t  betw een  th e  p a p i l l i f o r m  

endom etrium  w ith  i t s  w ell-m arked  colum nar c a l l s  and th e  d e n s e ly  

c e l l u l a r  su b ja c e n t  mass i s  v ery  s t r i k i n g .  Between t h i s  l a s t  

s w e l l in g  and tumour B th e r e  i s  extrem e p a p illo m a to u s  developm ent e f  

th e  l i n i n g  mencbrane, s p l i t t i n g  up th e  c a v i t y  in to  a  co m p lic a ted  

p a t te r n  ( f i g . 5 ( 3 ) , ) ,  but th e r e  i s  no i n f i l t r a t i n g  g ro w th . Between  

tum ours B and C, and d i s t a l l y  to  C, th e r e  i s  th e  same p r o l i f e r a t i o n
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o f  endom etrium  ( f i g . 6  (4 and 5 ) , ) .  At some p a r te  th e  strom a o f  th e  

p a p i l l a e  i s  m yxomatous.

The a n im a ls  in t o  w hich p o r t io n s  o f  th e  tumour were in o c u la te d

w ere f i r s t  exam ined on th e  te n th  d ay , and t h e r e a f t e r  th r e e  or fo u r  t im e s

a week ( f i g . 6 ) .  F o u rteen  o f  th e  n in e te e n  gave e v id e n c e s  o f  s u c c e s s f u l

t r a n s p la n t a t io n .  Four o f  th e  n in e  in o c u la te d  w ith  f r e s h  tumour m a te r ia l

on May 3 showed n o d u le s ;  a l l  th o se  in j e c t e d  on,May 6  w ith  la r g e  amounts

showed a t  f i r s t  r e l a t i v e l y  la r g e r  n o d u le s , but a s  th e r e  had been more

l a c e r a t io n  o f  t i s s u e  in  th e  second  s e r i e s ,  and as th e  m a te r ia l  in j e c t e d

im s o ld e r ,  i t  i s  p ro b a b le  th a t  th e  g r e a te r  in flam m atory  r e a c t io n  gave

an e x a g g e r a te d  id e a  o f  th e  r e a l  s i t e  o f  th e  g r a f t s .  In th e  l a t t e r

s e r i e s ,  a f t e r  t h i s  r e a c t io n  su b s id e d , s te a d y  d im in u t io n , a p p a r e n t ly

th e  r e s u l t  o f^ a b so r p tio n *  was the in v a r ia b le  r e s u l t ,  in  some more
■ware

ra p id  th a n  in  o t h e r s .  The r a b b it s  ho v e mew^been o b serv ed  o v er  a p e r io d  

o f  f i v e  m o n th s ./ Some hawe d ie d , one was k i l l e d  ow ing to  i n j u r i e s  i t  

s u s ta in e d  i n / f i g h t i n g ,  two have had p o r t io n s  e f  t h e ir  tumOura removed 

from them ahd tr a n sp la n te d  in to  a second g e n e r a t io n , and o f  th e  

rem ain der o n ly  one n od u le has su r v iv e d  w ith  p r a c t i c a l l y  ao v a r ia t io n  

in  s i z e  o v e r  t h i s  p e r io d  o f  t im e . Whether i t  i s  W holly r e p la c e d  

b y f ib r o u s  t i s s u e ,  or s t i l l  c o n ta in ed  l i v i n g  e p ith e liu m , I do n ot  

know. J ïo n e  o f  th e  tumours showed p r o g r e s s iv e  in c r e a s e ;  My e x p e r 

ie n c e  in  t r a n s p la n ta t io n  o f  d im in ish in g  tumours in  m ice h as n o t  

encOura^ad me to  a ttem p t t r a n s p la n ta t io n  e f  th e s e  d im in is h in g  

n o d u le s  i n  th e  r a b b i t s .  The seq u en ce o f  e v e n ts  in  th e  g r a f t s  would 

seem^ io  be a s  f o l lo w s ;  f i r s t ,  d e g e n e r a tio n  o f  th e  in tr o d u c ed  strom a  

and o f  th e  more c e n t r a l  p a r t s  e f  th e  parenchym a, and t h e i r  r e p la c e 

m ent by c o n n e c t iv e  t i s s u e  d er iv e ^  from th e  h o s t ,  th e  e p i t h e l i a l
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e le m e n ts  tow ards th e  p e r ip h e r y  s u r v iv in g ,  and p erh ap s m u lt ip ly in g  

to  a e a r t a in  e x ta n t ;  sed on d , an in c r e a s e  in  th e  f ib r o u s  t i s s u e  

e n c a p s u la t io n  o f  th a  g r a f t  w ith  m aturing and d e n s i f i c a t i o n  o f  th e  

new strom a; t h ir d ,  c y s t i c  fo rm a tio n  and c o a le s c e n c e  o f  n e ig h b o u r in g  

a c i n i  w ith  desquam ation  o f  th e  e p i t h e l i a l  c e l l s ,  a f e a tu r e  th a t  i s  

more marked a s  th e  g r a f t  a g e s ;  and f i n a l l y ,  a  d e g e n e r a t io n  o f  th e  

rem a in in g  e p i t h e l i a l  c e l l s  and t h e i r  co m p le te  rep la cem en t by o v e r 

grow th  o f  th e  c o n n e c t iv e  t i s s u e .

The n o d u le s  exam ined were as f o l lo w s

(1 )  Young r a b b it ,  ”S a l l y . ” I n je c te d  on r ig h t  f la n k  w ith  f r e s h  

tumour t i s s u e .  On th e  t e n th  day th e  n od u le  was about 2  imi. Tea 

d ays l a t e r  i t  m easured 6  mm. by 3 mm. The an im al was found dead  

tw en ty -tw o  d a y s a f t e r  i n j e c t i o n .  The g r a f t  i s  surrounded  by a  th in  

c a p s u le  o f  young f ib r o u s  t i s s u e ,  in  w hich th e r e  a r e  s e v e r a l  d en se  

c o l l e c t i o n s  o f  sm a ll round c e l l s  ( f i g . 7 ) .  In th e  c e n tr e  o f  one o f  

th e s e  c o l l e c t i o n s  th e r e  i s  an i s o l a t e d  a lv e o lu s  f i l l e d  up w ith  

d e g e n e r a te d  e p i t h e l i a l  c e l l s .  F ib r o b la s t ic  t i s s u e  p e n e t r a te s  betw een  

th e  e x te r n a l  a l v e o l i  a t  p a r t s ,  and c u t s  them o f f  from  th e  o t h e r s .

H ere and th e r e  th e  a lv e o la r  sp a c e s  are d i l a t e d  and th@ l i n i n g  c e l l s  

c o n s e q u e n t ly  f la t t e n e d  o u t .  The o r ig in a l  strom a in  th e  c e n tr e  i s  

d e g e n e r a t in g ;  th e  p ro top lasm  o f  th a  c e l l s  i s  ragged  and g r a n u la r .

Most o f  th e  a l v e o l i  are w e ll p re se rv ed  and h e a l t h y - lo o k in g , though

a l l  show  more o r  l e s s  desquam ation  o f  l i n i n g  c e l l s .  Lym phocytes are
/ /  - 

in v a d in g  some o f  th e  e p i t h e l i a l  c a l l s .  No p o lym orp h on u clears are

s e e n .  K a r y o k in e tic  f ig u r e s  were n o t w ith  c e r t a in t y  r e c o g n is e d .

T h is  n o d u le  had u n d ou b ted ly  in c r e a se d  in  s i z e ,  and th e  in c r e a s e  was

n o t  due s o l e l y  to  th e  p r o l i f e r a t i o n  o f  th e  t i s s u e s  o f  th e  h o s t .
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( 2 ) Young r a b b i t ,  "S ah ib ."  Daop i n j e c t i o n  o f  a  p a a - s iz e d  p o r t io n  

1 . 6  cm. by 9 mm. T h is s t e a d i l y  d im in ish ed  t i l l  a  s i z e  o f  6  mm. by 

4 mm. was reach ed  th r e e  and a h a l f  months from  tim e o f  i n j e c t i o n .

One hundred a id  e le v e n  d ays a f t e r  in o c u la t io n  h a l f  o f  th e  tumour 

was rem oved; th e  rem ain in g  p o r t io n  has now p r a c t i c a l ly  d isa p p e a r e d .

A p ie c e  o f  th e  p a r t  removed was exam ined h i s t o l o g i c a l l y ,  but show s 

m ere ly  c o n n e c t iv e  t i s s u e  w ith  s e v e r a l  c o l l e c t i o n s  o f  round s e l l s .A
No t r a c e s  o f  e p i t h e l i a l  c e l l s  are  found ( f i g . 1 1 ) .  The rem ainder o f  

th e  p a r t  removed was in j e c t e d  su b c u ta n e o u s ly  in to  two young r a b b it s  

("Sydney" and " F r a n c is" ) .

A sm a ll n od u le  was found in  a n o th er  r a b b it  w hich d ie d  

s ix t y - t h r e e  d ays a f t e r  deep i n j e c t i o n .  I t  had d e c r e a se d  from  a  

maximum o f  11 mm. by 9 mm. on the e ig h th  day to  a m inute n o d u le  

about 1 mm. a t  th e  tim e o f  d e a th . The n od u le  was l o s t  in  p r e p a r a t io n .  

Sevan o th e r  a n im a ls  '<diieh e x h ib ite d  n o d u le s  f o r  v a ry in g  le n g t h s  

o f  tim e  a re  s t i l l  a l i v e  w ith  no p a lp a b le  e v id e n c e  o f  them .

( 6 ) Young r a b b it ,  "Secundus." I n je c te d  w ith  p o r t io n  o f  n o d o le

from No. 4 -  s ix t y - t w o  days o ld  grow th . Second g e n e r a t io n .  A vary

m inute n o d u le  r e s u l t e d .  The anim al d ied  t h ir t y - f o u r  d ays a f t e r

th e  i n j e c t i o n .  The n o d u le  c o n s i s t s  o f  d en se  c o n n e c t iv e  t i s s u e  in

w hich  are  s e t  a few  ir r e g u la r  a lv e o la e  sp a c e s  l in e d  by f la t t e n e d

c u b ic a l  e p ith e liu m  one c e l l  t h ie k .  These c e l l s  a re  r a th e r  g r a n u la r

and th e  n u c le i  are  n o t a lw ays v ery  c le a r .  The in t e r n a l  m argins o f

th e  c e l l s  are  seldom  w a ll d e f in e d .  In a d d it io n  to  th e se  th e r e  are

s e v e r a l  o th e r  s p a c e s  from # i i c h  th e  c e l l s  have a lm ost e n t i r e l y

d isa p p e a r e d , and round th e s e  l a s t  are  d en se  c o l l e c t i o n s  o f  b la ck

p ig m en t. O ther m asses o f  b la ck  pigm ent are found in  c a l l s  betw een  
th e  f i b r e s  ( f i g . 1 2 ) .
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(7 ) Young r a b b it  "Sydney," I n je c te d  w ith  p o r t io n  o f  tumour 

removed from No. 6  -  one hundred and e le v e n  days o ld  grow th . Second  

g e n e r a t io n .  Though th e p o r t io n  exam ined from th e  l a s t  g e n e r a t io n  

showed no t r a c e  o f  e p ith e liu m , y e t  when t h i s  r a b b it  o f  th e  secon d  

g e n e r a t io n  d ie d  t h ir t y - t h r e e  d ays a f t e r  in o c u la t io n  th e r e  was found  

in  th e  m id st o f  a sm a ll f ib r o u s  n od u le  a c y s t i c  sp a ce  a  l i t t l e  o v er  

1  mm. in  d ia m eter  l in e d  by f la t t e n e d  e p ith e l iu m , in  vdiich sp ace  

was a  c o n s id e r a b le  amount o f  e p i t h e l i a l  d e b r is .

The o th e r  anim al in j e c t e d  w ith  th e same m a te r ia l  a t  th e  same 

tim e showed a  v ery  m inute module t h ir t y - t h r e e  days a f te r w a r d s , com

p osed  m erely  o f  c o n n e c t iv e  t i s s u e .

B o y co tt th in k s  th a t th e  o n se t  o f  th e  c o n d it io n  in  h i s  e a s e s  

was a s s o c ia t e d  w ith  p regn an cy . They a l l  occu rred  "during th e  

b r e e d in g  s e a so n ."  In h i s  f i r s t  ca se  o n o -h a lf  o f  th a  u te r u s  cen ta im ed  

f o e t u s e s ,  w ith  tumour fo r m a tio n s  in  th e  w & h b ith a lf, and a l l  th e  

tum ours showed an attachm ent on th e  s id e  o f  normal p la c e n t a t io n .

He th in k s  th a t  i f  th e  f o e t u s e s  came to  a bad end th e  p r o l i f e r a t e d  

e p ith e l iu m  a t th e  ed g es  m ight grow over th e  d ep r esse d  e p ith e liu m  e f  

th e  p la c e n t a l  s i t e ,  and by c u t t in g  o f f  th e  l a t t e r  a l lo w  i t  to  grow  

and d e v e lo p e  m alig n a n t i n f i l t r a t i n g  c h a r a c te r s .  He was u n ab le  to  

d em o n stra te  any co n n ex ion  betw een tha n e o p la s t ic  fo rm a tio n  and th e  

endom etrium . In S h a tto c k 's  c a s e ,  a s  in  my own, and p ro b a b ly  a l s o  

in  L a ck ’ s ,  a v ery  n o t ic e a b le  f e a tu r e  was th e enormous p a p i l l i f o r m  

p r o l i f e r a t i o n  o f  endom etrium  th roughout th e  r e s t  o f  th e  u t e r in e  

c a v i t y .  W hether t h i s  g e n e r a l h y p e r p la s t ic " e n d o m e tr it is"  p reced ed  o r  

f o llo w e d  th e  c o n c e p tio n  i s  a  p o in t  on w h ich , o f  c o u r s e , we h ave mo 

in fo r m a t io n . I t  may q u ite  a s  w e l l  have been  th e  ca u se  a s  th e  

eo n s  e qu en c e  o f  th e  f o e t u s e s  com ing to  a bad en d . But i t  would



seem more p ro b a b le  th a t  XT th e  seq u en ce were a s  B o y co tt eu ^ ë^ ets  

th e  p r o l i f e r a t i o n  o f  endom etrium  would be c o n f in e d  to  th e  v i c i n i t y  

o f  t h e  tumour fo r m a tio n s  and not be g e n e r a l is e d  o v er  th e  u te r u s  a s  

th e y  were in  our c a s e s .  In my own, f o r  exam ple , th e  endom etrium  

more c l o s e l y  ap p ro x im a tes  th e  normal in  th e  im m ediate v i c i n i t y  

o f  th e  tum our. A gain , th e  attach m en t o f  th e  tum ours in  th e  p r e s e n t  

ca se  was m o st ly  a n t e r io r ly  and in  the fu n d u s in  th e  ca se  o f  th e  

l a r g e r ,  and ir r e g u la r  in  th e  ca se  o f  th e  s m a lle r ,  n o d u le s , i  haw* 

n o t been  a b le  to  t r a c e  a d e f i n i t e  u n m ista k a a b le  c o n n e c t io n  betw een  

th e  more o r  l a s s  normal en d o m etr ia l a p ith e liu m  and th a t  form in g  the  

b u lk  o f  th e  tu m o u r s ,-  but n e i t l i s r  have I been a b le  to  d em o n stra te  

an e p i t h e l ig i l  c o v e r in g  o f  th e  la r g e r  tum ours d i s t i n c t  from them 

and c o n tin u o u s  w ith  th a t  o f  th e  eudomatriugk. I t  i s  in  most c a s e s  

im p o s s ib le  ih  a d cn o -ca rc in o m a ta  o f  a su r fa c e  to  d em o n stra te  an 

unbroken e p ith e liu m  from th e  p u r e ly  s im p le  to  th e  u n d o u b ted ly  

m a lig n a n t p o r t io n ,  though such  a co n n ex ion  d id  u n d ou b ted ly  o r i g i n a l l y  

e x i s t .  In th e  s m a lle r  s w e l l in g s  th e r e  i s  a d i s t i n c t  e n d o m e tr ia l 

c o v e r in g  o f te n  se p a r a te d  from th e u n d e r - ly in g  tumour mass by a w e l l -  

marked v a s c u la r  strom a. But some o f  my s e c t io n s  a r e , I th in k ,  

c a p a b le  o f  d em o n stra tin g  a con n ex ion  b etw een  tumour and endom etrium  

o r  a t  any r a te  ©f show ing how i t  h as a r is e n  and been l o s t .  From 

a l l  s id e s  o f  th e  u te r u s  th e r e  are p a p i l l i f a r o u s  in g ro w th s  w ith  t h e ir  

c o v e r in g  e p ith e liu m  e x t e n s iv e ly  f o ld in g  as i t  p r o l i f e r a t e s .  Tha 

c a v i t y  o f  th e  u te r u s  becom es e x c e s s iv e ly  com p lica tod  and th e  a v a i la b le  

sp a ce  i s  f i l l e d  u p . An in te r n a l  p r e ssu r e  e x i s t s ,  the w a ll i s  

d is t e n d e d , and a t th e  b a se s  o f  the p a p i l la e  th e  p r o l i f e r a t i n g  e p ith e liu m  

i s  f o r c e d  inw ards in  th e  submuoous co a t or bwtween th e  se p a r a te d



f i b r e s  o f  th e  m uscu lar w a l l .  The d e l i c a t e  strom a o f  th e  undoubted  

tumour fo r m a tio n s  i s  p ro b a b ly  c o n tin u o u s  w ith  th a t o f  th e  endom etrium , 

in  w hich  c a se  th e  tum ours a t one s ta g e  o f  t h e i r  h i s t o r y  m ight be 

com parable to  adenomyomata o f  th e  u te r u s  in  th e  human s u b j e c t ,  which  

c o n d i t io n ,  as Cameron and I  p o in te d  ou t (L a n ce t, 1 9 0 4 , i i , p .6 4 )  i s  

midway betw een  and h as c h a r a c te r s  o f  b o th  h y p e r p l a s t i c ’" en d o m etr itis  ' 

and ad en ocarcin om a. In th e  p r e s e n t  c a se  we p ass in s e n s ib ly  from  a 

c o n d it io n  o f  h y p e r p la s t ic " e n d o m e tr it is  to  i n f i l t r a t i n g  adenom atous 

fo r m a t io n . The grow th o f  strom a la g s  bohind th e ^ o w th  o f  g la n d  

t u b u le s ,  and th e  grow th o f  glauid tu b u le s  la g s  b eh ind  th e grow th  o f  

in d iv id u a l  gland c e l l s .  The same f a c t o r  th a t  s ta r t e d  th e  p a p illo m a t*  

ouB p r o l i f e r a t i o n  o f  endom etrium  i s  a ls o  th e cau se  o f  th e  ad en o-  

ca rc in o m a to u s fo r m a tio n .

As f a r  a s  th e  h i s t o r y  o f  th e  ca se  g o e s  i t  seem s in  some

way t o  be r e la t e d  to  p regn an cy . In no p a r t  o f  th e  specim en  co u ld  X

d e t e c t  rem ains o f  c o n c e p t io n  p ro d u cts  nor any d e c id u a l c e l l s  in  th e  

w a ll  o r  in  th e  tum ours. At no tim e had we any e v id e n c e  o f  a b o r t io n  

h a v in g  tak en  p la c e .  On th e  w h ole. B o y c o t t ’ s th e o r y  o f  fo rm a tio n

can n ot be r u le d  o # t ,  and i t  may q u ite  w e ll  be th a t th e  g e n e r a l p ro 

l i f e r a t i o n  o f  e p ith e liu m  throughout th e  u t e r u s ,  which i s  n ot a norm al 

c o n d it io n  in  o rd in a ry  p regn an cy , was th e  r e s u l t  o f  th e  s t im u lu s  o f  a  

superadded  secon d  c o n c e p t io n . Whether th e  c o n d it io n  can be produced  

e x p e r im e n ta lly  by in te r f e r e n c e  w ith  e a r ly  p r e g n a n c ie s , a s  B o y co tt  

s u g g e s t s ,  i s  a  p o in t  on which I  am not a b le  to  o f f e r  an o p in io n ;  

th e  t e c h n ic a l  d i f f i c u l t i e s  are  g r e a t .

The p a r t ic u la r  p o r t io n  o f  th e  tumour tr a n sp la n te d  was 

h i s t o l o g i c a l l y  in  th a t  p e r io d  o f  t r a n s i t io n  in  which i t  i s  im p o s s ib le
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to  sa y  d e f i n i t e l y  w hether i t  i s  s im p le  o r /m a lig n a n t . The f a i l u r e  o f

th e  g r a f t s  to  go on in c r e a s in g  d o es  not prove i t  to  have been s im p le ,  

nor do I th in k  th a t i f ,  on th e  c o n tr a r y , th e y  had in c r e a s e d  i t  would  

n e c e s s a r i l y  have proved th a t  wo o r i g i n a l l y  s t a r t e d  w ith  a tumour 

in  a m a lig n a n t c o n d it io n .  The f a i l u r e  to  tr a n sp la n t  i s  a o t  an e v id e n c e  

o f  th e  b en ig n a n cy  o f  a tumour, nor i s  th e  t r a n s p la n t a b i l i t y  a c r i t e r i o n  

o f  i t s  m a lig n a n cy . I f  Î  had tr a n sp la n te d  th e  tumour in to  th e  an im al 

i t s e l f  and su b se q u e n tly  tr a n s fe r r e d  p ie c e s  o f  th a t  seco n d a ry  tumour 

in t o  a la r g e  s e r i e s  o f  o th e r  r a b b it s ,  p r e fe r a b ly  young r a b b i t s ,  I 

p ro b a b ly  would have had in  some o f  them in c r e a s in g  grow ths ca p a b le  

o f  i n d e f i n i t e  p r o p a g a tio n  and have been a b le  by means o f  them to  ca rry  

on i n v e s t i g a t i o n s  which are s u b je c t  to  s e v e r e  l i m i t a t i o n s  in  la b o r a to r y  

a n im a ls  so  sm all as m ic e . As i t  i s ,  we have o n ly  a fra g m en ta ry  s tu d y  

in  d e g e n e r a t io n .

@ #  #  cD @ #  ©

P r e v io u s  to  th e  p u b l ic a t io n s  o f  my o b s e r v a t io n s  on t h i s  

tumour o f  th e  r a b b it  very few  n o te s  had appeared  in  l i t e r a t u r e .

The c a s e s  o f  Lambert L ack , S h a tto c k , and B oycott have a lr e a d y  been  

c o n s id e r e d . Wagner (IJeber m u lt ip le  Tumorem im U teru s d ee K an in ch an s:  

Z e i t . f .P a t h .  1 9 0 6 , S 121) record ed  a  ca se  in  which th e  u te r u s  c o n ta in e d  

f i v e  tum ours, one o f  them r ea ch in g  th e s i z e  o f  a p ig e o n 's  e g g . A lthough  

th e m u scu la tu re  was a p p a re n tly  invaded  th e a u th o r  regard ed  them a l l

a s  s im p le  adenom ata,

Lubarsch (C en tr . f .a l l g e m .  P a th , u .p i t h .A n a t . ,  190b p 542)



d is c o v e r e d  an e p ith e lio m a  o f  th e  K idney udiibh he endeavoured  u n s u c c e s s -  ^ 

f u l l y  to  t r a n s p la n t .  Von H ippal (V erh .d er  d e u t s c h .p a t h .G a s . ,1 9 0 6 )  

c la im ed  to  have tr a n s p la n te d  a tera to m a  from  th e head o f  a  t w e lv e -  

day o ld  r a b b it  embryo in t o  th e  a n t e r io r  charsjber o f  th e  ey e  o f  r a b b i t s .

P e t i t  (Travaux de l a  deuxièm e c o n fe r e n c e  I n t e r n a t io n a le  pour l ' e t u d e  du 

c a n c e r , 19 1 0 , p . 207) reco rd ed  two c a s e s  o f  r a b b it  tum ours 

( 1 ) a prim ary carcin om a o f  th e  lu n g , ( 2 ) a carcinom a o f  an a c c e s s o r y  

p a n crea s  in  th e  omsntum.

M arie and A u b ertin  (B u ll .d e  1*a s s o c . f r a n c ,  pour I 'e t u d e  de C an cer,

1 9 1 1 , IV, p 252} record ed  a casa  o f  n iu lt ip le  tumouï s  o f  both  u te r in e  

c o n m a  in  a r a b b it  n in e  y e a r s  o ld  w nich had d ied  o f  p r o g r e s s iv e

e m a c ia t io n . Though th e r e  were no m a ta sta u es  th ey  regarded  th e  tumours as
/

" E p ith e lio m e s  c y l in d r iq u e s  m eta ty p iq u es" , and th e y  l a id  s t r e s s  on 

th e  age o f  th e  an im al and th e  f a c t  th a t  i t s  f e c u n d ity  was abnormal 

a s  i t  gave b ir t h  to  a l i t t & s  at th e  age o f  e ig h t  y e a r s .  The N in th  

Annual R eport o f  th e  Im p eria l Cancer R esearch  Fund (J u ly  1911)  

b r i e f l y  m en tion s th e  f in d in g  o f  a carcinom a o f  th e  mamma and a sarcom a  

o f  th e  su b cu tan eou s t i s s u e s  in  r a b b it s ,  I  u n d erstan d  th a t  th e  l a t t e r  

was tr a n s p la n ta b le  but th e  b eh av iou r o f  th e  g r a f t s  was s o  d is a p p o in t in g ,  

b e in g  absorbed  a f t e r  v a ry in g  le n g th s  o f  t im e , t h a t  no im p ortan t  

o b s e r v a t io n s  cou ld  be made on th e  c a s e .  S t i l l i n g  and BeitzJce 

( V i r c h . A r c h i v . ,1 9 1 3 ,B d .214 , p 558) c o n tr ib u te d  an im p ortan t paper  

on u t e r ih e  tumours o f  r a b b i t s .  S t i l l i n g  had an e x c e p t io n a l ly  la r g e  

nuteber o f  c a s e s ,  13 in  a l l ,  and t h i s  was m ain ly  due to  th e  f a c t  th a t  

he d e a l t  e x c lu s iv e ly  w ith  o ld  a n im a ls . The y o u n g est was 4 y o u r s , th e  

o ld e s t  7  y e a r s ,  and most o f  th e  c a s e s  © eeurred betw een  5 and 6  y e a r s .

He was o f  th e  o p in io n  th a t  i f  r a b b it s  were a llo w ed  to  l i v e  to  an o ld
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age we ahould  p ro b a b ly  f in d  more tum ours. He c lu n g  to  ohs f a m i l i a l  

p r e d i s p o s i t io n  to  c a n ce r :  a l l  h i s  a n im a ls  were o f  th e  same b r e e d in g :  

h e , in  f a c t ,  endeavoured  to  c r e a te  a  tumour r a c e .  As most o f  h i s  

r a b b it s  had undergone a p r e v io u s  lap arotom y fo r  some o th er  p u rp ose  

he waLS a b le  to  s e t  a l i m i t  to  th e  d u r a tio n  o f  th e  grow th , in  Loiribert 

L a ck ’ s c a s e  th e  d u r a t io n  was c e r t a in ly  under a y  ar a s  a l s o  in  th e  

c a s e  o f  H arie and A u b ertin . In two o f  B t i l l i n g ‘ s c a s e s  i t  was w ith in  

a y e a r  and in  a th ir d  i t  was o n ly  a few  w eek s. The tum ours found were 

myoma, adenomyona, adenoma, and ad en ocarcin ogia . The adenom ata and 

a d en o ca rcin o m a ta  occu rred  a s  s in g le  td:;Ours in  sev en  c a s e s  and as  

m u lt ip le  tum ours in  s i x .  The tumours a lm ost a lw ays a r o se  in  th e  

a n tim a so m e tr ia l s id a  o f  th e  u te r u s ,  but u s u a l ly  had an a n t e r io r  or  

p o s t e r io r  p a r t ,  r a r e ly  a m asom etria l p o r t io n .  Thera was no sharp  

d i s t i n c t i o n  betw een the adenom ata and th e  a d en ocarcin om ata , f o r  a l l  

g r a d a t io n s  were fo u n d , as in  my own c a s e ,  betw een th e  s im p le  tumour 

and th e  i n f i l t r a t i n g  d i s t i n c t i v e  c a n c e r , not o n ly  in  com paring  

tum ours from d i f f e r e n t  an im als  but a ls o  in  com paring th e  tum ours in  a  

s in g l e  a n im a l. T h is  i s  a p o in t  on vihich i  sh ou ld  l i . i e  to  la y

s t r e s s .  Though in  most c a s e s  th e r e  are q u ite  d i s t i n c t  d i f f e r e n c e s  

betw een  t y p ic a l  b en ign  and t y p ic a l  m alig n a n t tumours y e t  th e r e  i s  a 

v ery  a p p r e c ia b le  shadowy b ord erlan d  in  w hich th e  one c l a s s  m erges  

in to  th e  o th e r .  I t  seem s to  me b em istak e to  regard  Cancer r e s e a r c h  

as an endeavour c o n fin e d  to  the s tu d y  o f  m align an t tum ours or to  

a ttem p t to  f in d  th e  cau se  o f  ab erran t grow th w ith o u t r e a l i s i n g  th a t  

th e  d i v i s i o n s  con n oted  by "Simple" and "M alignant" are p u r e ly  

e m p ir ic a l ,  s t i l l i n g  in  two in s t a n c e s  u n s u c c e s s f u l ly  tr a n sp la n te d  

th e  tum ours in to  o th e r  r a b b it s :  but in  f o u r  c a s e s  where he im p lan ted



p o r t io n s  in t o  the  animal th at bore th« tumours he had two succeaees  

but did not carry  on the tr a n sp la n ta t io n  to  o th er  an im als .

Paine (p erson a l communication) found a carcinoma o f  the  t e s t i c l e  

in  a ra b b it  which he tra n sp lan ted  and c a rr ied  on to a second  

g e n e ra t io n  in  1918^

These are a l l  the r e fe r e n c e s  I can f in d  to e p i t h e l i a l  tumours 

o f  r a b b i t s ,  and i t  w i l l  be seen th a t  ao one y e t  has succeeded in  

o b ta in in g  a carcinoma tr a n sp la n ta b le  i n d e f i n i t e l y .  S evera l c a se s  

o f  t r a n s p la n ta b le  sarcoma have been r ep o r ted . Von Dungern and Coca 

d e sc r ib e d  an endemic tumour o f  wild h a res , on the r e a l  nature o f  

which th ere  wss no genera l agreement amongst p a t h o l o g i s t s .  S ch u lta e  

( V h r h . d e r . d i u t . p a t h . a , 1 3 1 a  p 358) d escr ib ed  what he c a l l e d  a la r g e  

c e l l  sarcoma growing from the periosteum  o f  the r ig h t  mandible o f  a 

on e-year  o ld  r a b b it  which he tra n sp lan ted  and ca rr ied  on to  the  

t w e l f t h  g en era t io n  w ith a g r a f t in g  su cc ess  o f  BO to 100 par c e n t .  

Sarcomata i a  an im als, even In man, are not such d e f i n i t e l y  unm istake-  

a b le  e n t i t i e s  as carcinom ata. There i s  always th e  thought a t  the  

back o f  our minds that the c o n d it io n  may be in  any case  a granuloma.
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ON THE INDUCTION OF IMMUNITY TO CANCER INOCULATION.

A fte r  th e  e a r l i e r  work on th e  e x p e r im e n ta l t r a n s f e r e n e e  o f  

sp o n ta n eo u s  tum ours had opened up new l i n e s  b j  w hich  h i t h e r t o  

o b sc u r e  phenomena m ight be in v e s t ig a t e d ,  and by means o f  w h ich  

new f a c t s  m ight be brought to  l i g h t ,  i t  was to o  r e a d i ly  assum ed  

th a t  th e  t r a n s p la n t  a b i l i t y  o f  a tumour was an in h e r e n t  p r o p e r ty  

o f  i t s  m a lig n a n t n a tu re  and th a t  th e  power o f  i n d e f i n i t e  p ro 

p a g a t io n  by r e p e a te d  g r a f t in g  from  g e n e r a t io n  to  g e n e r a t io n  

tra n scen d ed  th e  la w s g o v ern in g  th e  r e p r o d u c tio n  and grow th  

o f  a l l  o th e r  l i v i n g  t i s s u e s .  A ll l i v i n g  t h in g s  have t h e i r  

a l l o t t e d  sp a n ; a f t e r  a  c e r t a in  tim e th e y  d ie  and p a r is h ;  but in  

c a n ce ro u s  grow th th e r e  a re  th ou gh t to  be th e  p o t e n t i a l i t i e s  o f  

im m o r ta lity  -  p o t e n t i a l i t i e s  th a t  n ev er  become a c t u a l i t i e s  

s o l e l y  ow ing to  th e  la c k  o f  a p p ro p r ia te  en v iro n m en t.

The neoplasm  s tu d ie d  a s  an e n t i t y ,  ap art from  th e  p a ren t  

t i s s u e  th a t  gave i t  b ir t h  and th e  unknown c ir c u m sta n c e s  p r e 

c e d in g  i t s  I n c e p t io n ,  o r  ap art from th e  h o s t s  th a t  c a r r ie d  i t s  

d escen d en t g r a f t s ,  showed enormous v a r ia t io n s  from  tim e to  tim e  

in  r e s p e c t  o f  r a te  o f  grow th and g r a f t in g  c a p a c it y .  In  one 

s e r i e s  o f  h o s t s  i t  m ight g a in  a f o è t in g  in  1 0 0  p er  c e n t ;  in  

a n o th e r , com parable in  e v e r y  r e s p e c t ,  t w  th e  p e r c e n ta g e  s u c c e s s  

m ight be va ry  s m a ll ,  f a l l i n g  even  t o  zero  and d y in g  o u t;  a t  one 

tim e th e  r a te  o f  grow th  m ight be e x tr e m e ly  r a p id , a t  o th e r  

t im es  ta r d y ;  o r  a g a in , th e  g r a f t s  m ight go on in c r e a s in g  in  s i z e ,  

or a f t e r  a t t a in in g  a  maximum d im in ish  t o  n o th in g n e ss  w ith  more 

o r  l e s s  r a p id i t y .  O ften  th e  ir r e g u la r  f lu c t u a t io n s  o f  r a t e  o f



grow th  and p e r c e n ta g e  o f  g r a f t in g  s u c c e s s  c o u ld  be c o - r e l a t e d .  & it 

w h atever  th e  g e n e r a l te n d en cy  o f  one p a r t ic u la r  s t r a i n  may b e , i t  

i s  c u r io u s  th a t  o th e r  s t r a in s  o f  tumour h i s t o l o g i c a l l y  i d e n t i c a l  

may have a b e h a v io u r  u t t e r l y  d i s s i m i l a r .  T h is  l a t t e r  f a c t  i s  an 

argument a g a in s t  th e  p r o p o s it io n  th a t  h a s  o f t e n  bean e r r o n e o u s ly  

assumed by som e, n am ely , th a t  th e  c l i n i c a l  co u rse  o f  tum ours o f  

c e r t a in  h i s t o l o g i c a l  ty p e s  i s  more or l e s s  c o n s ta n t  f o r  th o se  t y p e s .

W hile i t  must be ad m itted  th a t  c e r t a in  d e f i n i t e  c h a r a c te r 

i s t i c s  be a t t r ib u t e d  to  s t r a in s  o f  tumour c e l l s  y e t  i t  would be 

a  m is ta k e  to  n e g le c t  the f a c t  th a t in  c o n s id e r in g  th e  e v o lu t io n  

o f  e x p e r im e n ta l n eop lasm s th e  economy o f  th e  h o s t  p la y s  a  p a ra 

mount p a r t .  There are a lw a y s two f a c t o r s  a t work, n am ely , th e  

in h e r e n t  pow ers o f  th e  ca n cer  c a l l s ,  e s p e c i a l l y  th e  c a p a c ity  f o r  

a p p a r e n t ly  u n c e a s in g  and p u r p o s e le s s  m u lt ip l i c a t io n s  and, on th e  

o th e r  hand , th e  pow ers o f  th e  h arb ou rin g  h o s t ,  and th e  r e s u l t a n t  

w i l l  be th e  p rod u ct o f  th e  p la y  o f  th e  one upon th e  o th e r .

L ea v in g  to  one s id e  th o s e  f e a t u r e s  th a t  h ave h i t h e r t o  

e x c it d d  m ost i n t e r e s t ,  l e t  u s d ir e c t  a t t e n t io n  to  th e  f a i l u r e s  

and t h e  u n c e r t a in t ie s  o f  t r a n s p la n ta t io n  so  a s  to  v iew  in  p rop er  

p e r s p e c t iv e  th e  s u c c e s s  th a t  h a s  a tten d ed  th e  v a r io u s  m easures  

th a t  have been adopted  to  b r in g  about a r t i f i c i a l l y  d im in ish e d  

s u s c e p t i b i l i t y  to  tumour in o c u la t io n .

Some sp o n ta n eo u s tumours in o c u la te d  in  sm a ll fra g m en ts  

g iv e  a  h ig h  d eg re e  o f  p o s i t i v e  r e s u l t s  ev en  in  th e  f i r s t  

g e n e r a t io n ,  but t h i s  r a th e r  an uncommon e x p e r ie n c e . G e n e ra lly  

th e  tran sp lan ta b i l i t y  i s  e s ta b l is h e d  w ith  d i f f i c u l t y .  Many 

hundreds o f  a n im a ls  may be in o c u la te d  and o n ly  one or two may



show p r o g r e s s iv e  grow th . Soma, t o o ,  may show grow th  f o r  a tim e  

w ith  su b seq u en t d isa p p e a r a n ce  o f  th e  tumour by a b s o r p t io n . But 

i t  g e n e r a l ly  h ap p en s, th ough  th e r e  a r e  e x c e p t io n s ,  t h a t ,  w here 

one h a s su c ceed ed  in  o b ta in in g  grow ing g r a f t s  in  th e  f i r s t  g e n e r a t io n  

th e  n e x t g e n e r a t io n  g iv e s  a h ig h e r  p e r c e n ta g e  o f  in o c u la t io n  s u c c e s s  

w hich  i s  p r o g r e s s iv e ly  in c r e a s e d  u n t i l  a  maximum f o r  th a t  p a r t ic u la r  

s t r a i n  i s  e s t a b l i s h e d .  Thare i s  th u s  a g r a d u a lly  e s t a b l i s h e d  

a d a p t a b i l i t y  o f  th e  tumour c e l l s .  They a r e  a l l  d i r e c t  d e sc e n d a n ts  

o f  th e  o r i g i n a l  sp o n ta n eo u s  tumour parenchym a, on ea ch  g e n e r a t io n  

o f  w h ich  th e  environm ent o f  th e  s u c c e s s iv e  s e r i e s  o f  h o s t s  so f a r  

im p ressed  i t s e l f  a s  to  d e s tr o y  in  a  g r e a t  m easure th e  o r i g i n a l  

i n d i v i d u a l i t y ,  w ith o u t a p p r e c ia b ly  a f f e c t i n g  th e  g e n e r ic  q u a l i t y ,  

o f  th e  tumour c e l l s .  That th e  i n d i v i d u a l i t y  i s  n o t w h o lly  

d e s tr o y e d  i s  shown by th e  f a c t  th a t  r e c u r r in g  f a l l s  o f  p e r c e n ta g e  

in o c u la t io n  s u c c e s s  o c c u r . F u rth er , th e  f a c t  th a t  h i s t o l o g i c a l l y  

we can so m etim es , a s  in  th e  c a s e  o f  tumour "32*, t r a c e  th e  p r e 

dom inance Of s p e c ia l i s e d  e p ith e liu m  w hich in  many s e r i e s  may become 

subm erged o r  e lim in a te d  by l e s s  d i f f e r e n t i a t e d  e p ith e liu m , p o in t s  

to  t h e  c o n c lu s io n  th a t  in d iv id u a l i t y  i s  n ot w h o lly  l o s t  by p ro lo n g ed  

c u ltu r e  s u c c e s s f u l l y  in  o th e r  h o s t s .

G r a ftin g  from th e  o r i g i n a l  tumour o f t e n  e n t i r e l y  f a i l s ^  

even  though a  v ery  la r g e  number o f  a n im a ls  be in o c u la te d  w ith  

fr a g m e n ts . H ith e r to , t h i s  a b s o lu te  f a i l u r e  to  tr a n s p la n t  s u c c e s s 

f u l l y  h a s  been a t t r ib u t e d  to  in a p p r o p r ia te  t e c h n iq u e , such a s  

damage to  th e  t i s s u e ,  in o c u la t io n  o f  fragm en ts to o  sm a ll or  to o  

la r g e j  o r  to  th e  u se  o f  an im al s t r a in s  n ot s im i la r  t o  th e  p r o v id e r .



and i t  h a s  been  c o n s id e r e d  th a t  g iv e n  s u i t a b l e  means o f  in o c u lâ t  io n  

and a  s u f f i c i e n t  number o f  in o c u la t io n s ,  o f t e n  to o  l im it e d  by 

th e  m ass o f  t i s s u e  a t  our d i s p o s a l ,  we sh ou ld  su cceed  in  t r a n s 

p la n t in g  ev er y  tum our. I t  i s ,  in d e e d , w a ll  known th a t  when a 

s t r a i n  o f  tumour h a s  been d e f i n i t e l y  e s t a b l i s h e d  and th e  optimum  

g r a f t in g  d o se  h as been ro u g h ly  d e term in ed , a  d im in u tio n  o f  th e  

q u a n t i ty  o f  t i s s u e  in o c u la te d  in  many c a s e s  f a i l s  to  produce grow th; 

on th e  o th e r  hand, an in c r e a s e  o f  th a t  q u a n t ity  may l ik e w is e  be i n 

e f f e c t u a l  in  g iv in g  r i s e  to  a tumour. Thus we saejth at th e r e  i s  an

optimum g r a f t in g  d o se  f o r  an in o c u la b le  tum our, and e x p e r ie n c e  

h a s  shown th a t  th e r e  i s  a d i f f e r e n t  optimum f o r  many. In c a s e s  

where to o  many sm a ll a d ose  has been g iv e n ,  i t  i s  found th a t  when 

a  su b seq u en t in o c u la t io n  o f  optimum q u a n t ity  i s  made th e  grow th

f a i l s  in  t h e  g r e a te r  number o f  th e  ca se s*  T h is  show s th a t  th e

g r a f t  o r i g i n a l l y  in tr o d u c ed  was n o t d ep r iv ed  o f  power o f  grow th  

b e ca u se  our o b s e r v a t io n s  have d em on strated  th a t  t i s s u e ,  w hich on 

in o c u la t io n  p rod u ces a  p r o t e c t io n  a g a in s t  su b seq u en t in o c u la t io n  

o f  c a n c e r  c e l l s ,  must be l i v i n g .  The c o n c lu s io n  i s  g e n e r a l ly  

a c c e p te d  th a t  th e  a b so r p tio n  o f  a subm inim al d o se  im m unises th e  

an im al a g a in s t  an e f f e c t i v e  d o se , j u s t  a s  in  b a c t e r i o l o g ic a l  

im m u n isa tion  a  q u a n t ity  o f  th e  v ir u s  so sm a ll a s  to  be i n e f f e c t i v e  

s o  s t im u la t e s  th e  r e s i s t a n c e  o f  th e  body th a t  i t  can cope w ith  

# i a t  o th e r w ise  would be a p a th o g e n ic  q u a n t ity .  The f a c t  th a t  a  

superm axim al d ose  l ik e w is e  f a i l s  t o  produce grow th , and arms th e  

body a g a in s t  a su b seq u en t optimum d o se , h a s  been a cco u n ted  f o r  by  

th e  s u p p o s it io n  th a t  a  su r p lu s  h a s  b een  absorbed  and h as p r o te c te d  

th e  sn im a l a g a in s t  th e  rem ain der. T h is  th e o r y  o f  co n co m ita n t



im m u n isa tion  has bean a b ly  su p p o rted  by th e  w orkers o f  th e  Im p er ia l  

C ancer R esea rch  Fund. Taking t h e s e  two o b s e r v a t io n s  t o g e t h e r ,  i t  

h a s  been  co n clu d ed  th a t  th e  optimum g r a f t in g  q u a n t ity  f o r  ea ch  

tumour/can o n ly  be a r r iv e d  a t a f t e r  c o n s id e r a b le  e x p e r ie n c e  o f  

t r a n s p la n t a t io n  o f  th e  p a r t ic u la r  tumour and i s  in  th e  f i r s t  

s u c c e s s e s  o n ly  a  m a tter  o f  ch a n ce , and h en ce f a i l u r e s  to  t r a n s p la n t  

a sp o n ta n eo u s  tumour a re  to  be a t t r ib u t e d  to  ig n o ra n c e  o f  th e  

optimum d o sa g e . T h is  e x p la n a t io n  o f  f a i l u r e  i s  o n ly  a v ery  

p a r t i a l  o n e .

In g r e a t  c o n tr a s t  to  th e  d i f f i c u l t y  oféiâîÉ^fchg 

g r a f t s  in  o t& eran im als o f  th e  same s t r a in  i s  th e  s u c c e s s  th a t  

p r a c t i c a l l y  in v a r ia b ly  a t te n d s  r e g r a f t in g  o f  a p o r t io n  o f  th e  

sp o n ta n eo u s  tumour on to  th e  anim al in  w hich i t  aurose. H ere, 

c e r t a i n l y ,  th e  s i z e  o f  th e  fragm ent tr a n sp la n te d  i s  n ot o f  mupch 

moment. The environm ent i s  u n a lte r e d  e x c e p t  in  p o s i t i o n ,  and 

i t  i s  th e  c h a r a c t e r i s t i c  o f  can cer  th a t  p o s i t i o n  o f  O r ig in ,  

though g iv in g  th e  h i s t o l o g i c a l  c h a r a c te r s  to  th e  tum our, d o es  

n o t a f f e c t  th e  u lt im a te  s i t u a t io n  in  w hich p o r t io n s  o f  i t  may 

s u c c e s s f u l l y  lo d g e  and grow. But th e  in d i v i d u a l i t y  o f  th e  

an im al in  which th e  tumour a r o s e , a s  compared w ith  a n im a ls  o f  

th e  same s p e c ie s  and o f  th e  same s t r a i n ,  rep ro d u c in g  i t s e l f  in  th e  

tum our, o r ig in a t in g  from one o r  a  group o f  i t s  c o n s t i t u e n t  c e l l s ,  

e x p la in s  why th e  g r a f t s  sh ou ld  grow w e l l  in  th e p r o v id e r  and f a i l  

in  o th e r  a n im a ls . I t  may be supposed th a t  th e r e  a re  d e g r e e s  in  

th e  d ep th  to  w hich t h i s  in d iv id u a l i t y  o f  th e  whole anim al i s  

im p r in ted  on i t s  tumour d e r iv a t iv e ,  and t h a t  ev en  some tum ours w i l l
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be more o r  l e s s  I n d i f f e r e n t , i n  w hich c a s e  we sh o u ld  have an e x p la n a 

t io n  o f  th e  s u c c e s s  o f  prim ary t r  ahsp la n t  a t  io n  s . From th e  o t h e r  v iew , 

we know from  ex p e r im e n ts  in  o th e r  d i r e c t io n s  th a t  th e r e  i s  som etim es  

an in d i f f e r e n c e ,  a t  o th e r  t im e s  an a c t iv e  resen tm en t o f  th e  an im al 

body, a g a in s t  c e l l s  fu r n is h e d  by a n im a ls  o f  th e  same s p e c i e s .  T h is  

h a s  b een  w e ll  brought ou t by th e  s k in - g r a f t in g  ex p er im en ts  o f  S ch on e, 

by th e  exp erim en t o f  S h r l ic h  in  th e  p r o d u c tio n  o f  i s o l y s i n s  to  g o a t s '  

b lo o d , and by th e  work o f  v a r io u s  o b se r v e r s  on th e  s u b je c t  o f  

i s o h a e m o ly s i s . . T h is  i s  o n ly  a n o th er  way o f  e x p r e s s in g  th e

i n d i v i d u a l i t y  o f  an a n im a l’ s own t i s s u e s .  The d eg ree  o f  t r a n s p la n t -  

a b i l i t y  we ta k e ,  t h e r e f o r e ,  n ot to  be a m easure o f  th e  m a lig n a n cy  

o f  a  tum our, but a m easure o f  th e  c e l l  in d i f f e r e n c e ,  w ith o u t rea d in g  

in to  t h i s  in d i f f e r e n c e  a  want o f  h i s t o l o g i c a l  o r  p h y s io lo g ic a l  

d i f f e r e n t i a t i o n .

Though in  m ica , a s  in  human b e in g s ,  and f o r  th a t  

m a tter  in  o th e r  a n im a ls  a s  w e l l ,  m a lig n a n t tum ours m ost f r e q u e n t ly  

a r i s e  tow ard s m id d le  l i f e ,  and l e s s  f r e q u e n t ly  in  you th  o r  in  o ld  

a g e , y e t  tumour g r a f t s  su cceed  b e s t  in  young a n im a ls , and in  th e  

r o u t in e  o f  exp erim en t o n ly  young m ice are  em ployed . A t r a n s p la n t 

a b le  tumour g iv in g  a  h ig h  in o c u la t io n  p e r c e n ta g e  s u c c e s s  (a c c o r d in g  

to  our v ie w ,w ith  i t s  c e l l u l a r  in d iv id u a l i t y  d orm an t,) ought to  g iv e  

a h ig h  p e r c e n ta g e  s u c c e s s  w ith  o ld  a n im a ls . Such a s  a  m a tter  o f  

f a c t  we have found to  be th e  e a s e ;  a t one p e r io d  when tumour "No.63" 

was ta k in g  in  ev e r y  c a se  th e  in o c u la t io n  in  o ld  a n im a ls  gave 1 0 0  

p er  c e n t ,  s u c c e s s .  In g e n e r a l ,  how ever, th e  o ld e r  th e  an im al th e  

lo w er^ s th e  p e r c e n ta g e  o f  s u c c e s s f u l  t r a n s p la n t s .  Thus, udien th e



t r a n s p l a n t a b i l l t y  o f  a  tumour h a s  b san  s a t a b l l s h a d ,  whan th e  t i s s u e  

h a s  l o s t  t o  a g r e a t  e x te n t  i t s  i n d i v i d u a l i t y  by h a v in g  th e  im p r in t  

o f  v a r io u s  h o s t s  in  s u c c e s s io n  upon i t ^ t h e  co m p la isa n ce  o f  th e  

a n im a ls  in  w hich i t  may be tr a n sp la n te d  d im in ish e d  w ith  th e  age o f  

th e  a n im a l, o r  in  o th e r  w ords, the more d i f f e r e n t i a t e d  and f ix e d  th e  

economy o f  th e  anim al has becom e, th e  l e s s  must be th e  i n d i v i d u a l i t y  

o f  th e  tumour c e l l s  in  o rd er  th a t  s u c c e s s f u l  grow th  may r e s u lt *

The s t r a i n  o f  m ice h a s  a  g r e a t  e f f e c t  on th e  s u c c e s s  o f  

th e  g r a f t ,  A tumour g iv in g  a  h ig h  p e rc e n ta g e  o f  s u c c e s s  in  one 

p a r t ic u la r  s t r a in  may su cceed  badty or even  f a i l  w ith  a n o th er  s t r a i n .  

For exam p le , J e n s e n ’s  famous tum our, which gave a h ig h  ta k e  in  

D an ish  m ic e , gave a t  f i r s t  a  very  lo w  p e r c e n ta g e  in  German and 

S n g l is h  m ic e , but i t  co u ld  be g r a d u a lly  accustom ed in  th e  e n v ir o n 

ment o f  th e  l a t t e r  t i l l  i t  su cceed ed  w e l l ;  a fte r w a r d s  i t  was foo^ ^  

to  b e  d i f f i c u l t  o f  r e in o c u la t io n  in t o  i t s  o r i g i n a l  s t r a i n .  The 

F I e x n e r -J o b lin g  r a t  tumour h as n ever  g iv e n  th e  same h ig h  s u c c e s s  in  

B r it  i ^  r a t s  th a t  i t  h a s  in  A m erican, In e x p er im en ts  w ith  h y b r id  

s t r a i n s  i t  h as been found th a t t r a n s p la n ts  su cceed  b e t t e r  in  f i r s t  

g e n e r a t io n s  th a t  in  secon d  g e n e r a t io n s .

F in a l ly  in  o r d in a ry  r o u t in e  in o c u la t io n s  w ith  m ice com

p a r a b le  in  e v e r y  r e s p e c t  and w ith  an in o c u la b le  m a te r ia l  p r a c t i c a l l y  

hom ogeneous th e r e  are  some m ice w hich do n o t show grow th . In  o t h e r s ,  

a g a in , tem porary grow th may be fo llo v ^ d  by a b s o r p t io n . We must 

adm it a n a tu r a l  r e s i s t a n c e  s u f f i c i e n t l y  g r e a t  to  overcom e th e  

in h e r e n t  p r o l i f e r a t i v e  p o ten cy  o f  th e  ca n cer  c e l l s ,  a  r e s i s t a n c e  

w hich  may n ot be a lw ays s u f f i c i e n t l y  s tr o n g  As p r e v e n t  th e  in c e p t io n  

o f  th e  grow th .



According to Schone, who has done considerable work in  

the transplantation of normal t issu es , in idiich cases, be i t  noted, 
cy c lica l variations in growth-capacity are absent as well as the 

factor of adaptability^heteroplastic transplantation does not 
succeed nearly so wall as homoplastic grafting, and, furthermore, 
even in homoplastic grafting the transplant bears s t i l l  some of i t s  

individual characteristics. Wbglom found, as Bridre had previously 
noted, that preliminary inoculation of the splenic tissu e of mice 

protected to a high degree against the subsequent inoculation of 

tumour tissu e , but in further work he discovered the important fact 

that inoculation of the animal's own spleen had no protective e ffec t  

whatever. From these observations i t  i s  evident that the con
clusions formed regarding the state of immunity claimed to have 

been produced (and the resistance developed i s  beyond a l l  question) 
by inoculation o f various liv in g  tissu es, embryonic, normal adult, or 
malignant, are in need of considerable revision i f  essays in experi
mental therapy are to have any practical outcome.

Immunity, or more properly refractoriness, natural or 
exalted, i s  in the main merely an expression of b iological resent
ment against tissu es not proper to the animal’s own economy.

THE ROLS OF THS SSRUM IN CANCER BSARING ANIMALS.

It was natural to suppose i f  immunity could be induced %  

animals towards cancer inoculation that the serum of such subjects 
would contain a substance inimical to the l i f e  or proliferative  
powers of the cancer c e ll .  This has been tested by several observers 
indiredtly by the methods of investigatiiig for antibodies, such as



com plem ent d e v ia t io n ,  and d i r e c t l y  by s u b j e c t in g  th e  c a n c er  c e l l s

b e fo r e  t r a n s p la n ta t io n  to  th e  a c t io n  o f  th e  serum o f  #m m u n e" m ic e .

By th e  d i r e c t  method no ev id e n c e  co u ld  be o b ta in e d  o f  a n t ib o d ie s  o f

known c l a s s i f i c a t i o n  though  th e  p o s s i b i l i t y  o f  th e  e x i s t e n c e  o f

r e a c t io n  b o d ie s  o f  o th e r  o r d e rs  cannot be e x c lu d e d . The d i r e c t

method d id  n o t d em o n stra te  any n o c iv e  a c t io n  o f  th e  "immune" serum

on th e  c e l l s  o f  th e  tr a n sp la n t  a b le  g ro w th s . B ashford  and h i s  c o -

w ork ers have found t h a t ,  w hereas in  th e  c a s e  o f  s u c c e s o f u l  g r a f t s  in

p r e v io u s ly  u n tr e a te d  a n im a ls  th e r e  i s  a  s p e c i f i c  strom a r e a c t io n  on

th e  p a r t  o f  th e  h o s t , -  a  strom a th a t  a c t s  a s  a  n u t r i t i v e  b a s i s  f o r

th e  parenchym a- y e t  in  th e  c a se  o f  immune a n im a ls  no su ch  strom a

reac t io n  i s  c e ille d  f o r t h ,  and th ey  a t t r ib u t e  th e  f a i l u r e  o f  th e

g r a f t  in  th e  l a t t e r  c a s e ,  a id  th e  co n seq u en t e x p la n a t io n  o f  im m unity,

t o  th e  f a i l u r e  o f  induced  strom a r e a c t io n .  I t  i s  somewhat d i f f i c u l t

to  comprehend an a c t iv e  r e a c t io n ,  a d m itt in g  such  fo r  th e  moment,

a s  b e in g  e x p r e sse d  by a  p a s s iv e  in a c t io n .  C e r ta in  ex p er im e n ts

have shown th a t  # ie n  th e  in o c u la t io n  o f  tumour c e l l s  i s  made in t o

a  parenchym atous organ  o f  r ic h  n u t r i t i v e  su p p ly  a  c o n s id e r a b le  tim e

e la p s e s  b e fo r e  th e  fo rm a tio n  o f  a d v e n t it io u s  strom a; a l l  th e  wh%le

th e  in o c u la te d  c e l l s  go on m u lt ip ly in g ;  but i f  th e  in o c u la t io n s  a re

s im i l a r l y  made in  a n im a ls  rendered  immune to  tumour t r a n s p la n ta t io n

th e  p r o l i f e r a t i o n  o f  th e  in tro d u ced  c e l l s  d o es  n o t ta k e  p la c e .  T h is

te n d s  to  show th a t  th e  body f l u i d s  o f  "immune" a n im a ls  c o n ta in  some

s u b t le  su b s ta n c e  in im ic a l  to  th e  can cer  c e l l s .  I t  i s  a s  r e a so n a b le

to  argu e th a t  th e  f a i l u r e  o f  strom a r e a c t io n  i s  due to  th e  cheek ed

p r o l i f e r a t i v e  pow ers or  to  th e  n e c r o s is  o f  th e  in tr o d u c e d  c e l l s  a s

i t  i s  to  a t t r ib u t e  th e  d ea th  o f  th e  c a l l s  t o  th e  f a i l u r e  o f  strom a  
r e a c t io n .



P r e v io u s  ex p e r im e n ts  h a v in g  f a i l e d  to  d em o n stra te  a c t iv e  

a n t ib o d ie s  in  th e  serum o f  "immune" a n im a ls , i t  was th ou gh t t h a t  th e  

serum  o f  s u s c e p t ib le  a n im a ls , on th e  o th e r  hand, m ight c o n ta in  some 

su b s ta n c e  a d v a n ta g eo u s to  th e  grow th o f  th e  c e l l s .  I n d ir e c t ly ,  we 

h ave o b ta in e d  e v id e n c e  th a t  in  ca n cer  s u b j e c t s  or  c a n c e r -b e a r e r s ,  

r e a c t io n  b o d ie s  do e x i s t ,  though  th e s e  s u b s ta n c e s  may h o t be in j u r io u s  

t o  th e  tumour c e l l s .  The q u e s t io n  c o u ld  be in v e s t ig a t e d  d i r e c t l y

by a c t in g  on th e  c a l l s  o f  t r a n s p la n ta b le  tumours w ith  th e  serum o f  

s u s c e p t i b l e  a n im a ls , and t e s t i n g  th e  g r a f t in g  p o te n c y  o f  such  c e l l s  

in  com parison  w ith  s im ila r  m a te r ia l w ith  normal serum . A seco n d  

c o n t r o l  i s  n e c e s s a r y ,  f o r  normal serum i t s e l f  m ight have a  n o c iv e  

a c t io n  on th e  tumour c e l l s .  For t h i s ,  u n tr e a te d  c e l l s ,  o r  th o s e  

m ixed w ith  p h y s io lo g ic a l  s a l t  s o lu t io n  were em ployed. The g r a f t in g  

p o te n c y  was e s t im a te d  n ot o n ly  by th e  p e r c e n ta g e  in o c u la t io n  s u c c e s s ,  

but a l s o  by m en su ration  o f  th e  r e s u l t in g  tum ours. Numerous . 

ex p e r im en ts  had to  be perform ed b e fo r e  a tru e  id e a  o f  th e  r e s u lÿ  

co u ld  be o b ta in e d , b eca u se  th e  serum o f  m ice can n ot be o b ta in e d  a s e p t i -  

c a l l y  w ith  c e r t a in t y ,  and b a c t e r ia l  co n ta m in a tio n  o f  th e  tumour 

em u ls io n  v i t i a t e d  th e  r e a d in g  o f  many t e s t s .

E xperim ent 1 .

Under a n a e s th e s ia  th e  tumour was removed from a  mouse and th e  
an im al was b le d .  Both tumour and b lood  ware s to r e d  in  an i c e -  
c h e a t f o r  24 h o u r s . The tumour a f t e r  b e in g  broken up was 
d iv id e d  in to  two p o r t io n s ,  one o f  v h ich  was in t im a t e ly  m ixed  
w ith  th e  unha a t ad serum . The two p o r t io n s  o f  tumour m a te r ia l  
were in cu b a ted  a t  37®c. f o r  h a lf -a n -h o u r .  The p o r t io n  m ixed  
w ith  serum was in j e c t e d  in t o  7 m ice , th e  u n tr e a te d  p o r t io n  in t o  
25 m ice . The r e s u l t  o f  in c u b a tio n  was th a t  6  ou t o f  th e  7 
m ice d ev e lo p ed  tum ours, w h ils t  in  th e  c o n t r o l s ,  o f  2 0  s u r v iv in g  
17 d ev e lo p ed  tum ours, i . e . ,  in  b o th  c a s e s  th e  r e s u l t  w^s approx
im a te ly  8 6  p er  c e n t .  The average  s i z e  o f  th e  tum ours was 
s im i la r  in  each  c a s e .  B efo re  c o n c lu d in g  th a t  th e  a c t io n  o f  a  
c a n c e r  b e a r e r ’ s serum on i t s  own tumour c e l l s  i s  n e g a t iv e ,  we



s h a l l  have to  s e e  i f  th e  tim e o f  s e n s i t i s a t i o n  o f  th e  c e l l s  
h a s  bean s u f f i c i e n t l y  p r o lo n g e d , and we must c o n s id e r  th e  
p o s s i b i l i t y  o f  i n s u f f i c i e n c y  o f  com plement in  th e  serum .
The numbers a l s o  may be to o  sm a ll from  w hich to  draw c o n c lu s io n s .

E xperim ent 2 ,

Two tum ours w a n  e m u ls if ie d  and in t im a t e ly  m ixed , and to  one
p o r t io n  o f  t h i s  em u ls io n  th e  serum o f  th e  two a n im a ls  was added  
soon  a f t e r  th e  c l o t t i n g  o f  th e  b lo o d . The m ixtu re was k ep t on 
i c e  f o r  18 h o u r s , a t  room tem p eratu re f o r  4 h o u r s , and, a f t e r  
th e  a d d it io n  o f  th e  firesh  serum o f  two norm al m ice , a t  S7 ®Q. 
f o r  1  hour b e fo r e  in o c u la t io n .  32 m ice ware in o c u la te d  w ith  t h i s  
m a te r ia l .  The o th e r  p o r t io n  o f  tumour em u ls io n  was k ep t f o r  
th e  same le n g th  o f  tim e under i d e n t i c a l  c o n d it io n s  o f  tem p eratu re  
and was in o c u la te d  in to  22 m ica . A f te r  th e  la p s e  o f  21 d a y s , 10  
m ice s u r v iv e d  o f  th o se  in o c u la te d  w ith  s e n s i t i s e d  c e l l s ,  and 2  
had sm a ll tum ours, w h ils t  in  th e  c o n t r o ls  9 su r v iv e d  and 1  had 
d e v e lo p e d  a tumour. At th e  end o f  a month, in  th e  form er s e t  
6  were a l i v e  and one was p o s i t i v e ,  in  th e  l a t t e r  a ls o  d 
s u r v iv e d ,  one h a v in g  a tum our. Thiire i s  p r a c t i c a l l y  no d i f f e r e n c e  
b etw een  them , but i t  i s  e v id e n t  th a t  th e  h eavy  m o r t a l i t y ,  38 
d y in g  in  54 , must have in t e r f e r e d  w ith  th e  u l t im a te  reck o n in g  
to  an unknown e x t e n t .

Experim ent 3 . /

On t h i s  o c c a s io n  th e  ca h cer -b ea rers"  serum was h ea ted  to  57
to  d e s tr o y  complement and a ls o  to  m in im ise p o s s ib le  s e p s i s ,  
and very' m inute p r e c a u t io n s  were tak en  to  o b ta in  f r e s h  normal 
s e r u m a s  com plem ent, l a  a s  a s e p t ic  a manner a s  p o s s i b l e .  The 
c a n c e r  c e l l s  were l e f t  in  c o n ta c t  w ith  th e  r e a c t iv a te d  serum f o r  
24 h o u r s , a f t e r  # i i c h  th e  m ixtu re was c e n tr ifu g e d  and th e  su p e r 
n a ta n t  f l u i d  rem oved. 34 m ice were in o c u la te d  w ith  th e s e  t r e a te d  
c e l l s .  /

A nother s e r i e s  o f  44 m ice were s im i la r ly  tr e a td d  w ith  f r e s h  serum - 
o n ly ,  but th e  tumour m a te r ia l  in  t h i s  c a se  was from  a grow th o f  
th e  same g e n e r a tio n ,' o f  th e  same s i z e ,  and co n s id e r e d  to  be 
p r a c t i c a l l y  i d e n t i c a l .

P o r t io n  o f  th e  l a t t e r  tumour w£̂ s mixed w ith  p h y s io lo g ic a l  s a l t  
s o lu t io n  and 50 m ice as c o n t r o ls  were in o c u la te d .

The r e s u l t  was th a t  in  10 d a y s , in  th e  s e r i e s  t r e a te d  w ith  ca n cer  
serum , 33 l i v e d  and 31 o f  th e s e  had tumour grow th (94 p er  c e n t . ) ,  
in  th e  s e r i e s  t r e a te d  w ith  normal serum 40 l i v e d  and @2 had tumour 
grow th (65  par c e n t . ) ,  and in  th e  s e r i e s  t r e a te d  w ith  s a l t  
s o lu t io n  43  l i v e d  and 17 had tumour grow th (40 p er c e n t . )  At 
th e  end o f  17 d a y s , o f  th e  s e n s i t i s e d  s e r i e s ,  30 ou t o f  33 had 
tum ours (90 p ar c e n t . ) ;  o f  th e  normal serum s e r i e s ,  20 o u t o f  35  
had grow ths (57 p er  c e n t . ) ;  and, o f  th e  c o n tr o l  s e t ,  15 o u t o f  
37 (43 p er  c e n t . )  had g ro w th s. F u r th e r , t%  average  s i z e  o f  th e  
tum ours in  th e  s e n s i t i s e d  s e r i e s  was c o n s id e r a b ly  g r e a te r  th an  
in  th e  o t h e r s .



Though th a  r e s u l t s  so f u l l y  bore ou t what we had e x p e c te d  -  
and p jrh ap s w ished  -  y e t  th e r e  was a  so u rce  o f  f a l l a c y  th a t  
had esca p ed  n o t ic e  a t  th e  t im e . The tumour m a te r ia l  u sed  in  
th e  s e n s i t i s e d  s e r i e s  was n o t in d e n t i e a l  w ith  th a t  u sed  in  
th e  two s e t s  o f  c o n t r o l s ,  th ou gh , in d e e d , i t  was s im i la r .  The 
u se  o f  two s e p a r a te  tum ours was q u ite  in a d v e r te n t .  They 
sh o u ld  have b een  in t im a te ly  m ixed , and i t  was o n ly  # ia n  one 
came to  s e e k  f o r  p o s s ib le  s o u r c e s  o f  e r r o r  b e fo r e  
a c c e p t in g  a  w is h e d - fo r  r e s u l t  t h a t ,  on r e c o n s tr u c t in g  th e  
exp arim en t from  memory, i t  was r e c o l l e c t e d  th a t  th e  m ix tu re  
o f  tum ours had n ot been made.

The d i f f e r e n c e  in  s u c c e s s  betw een  th e  s e r i e s  t r e a te d  w ith  
norm al serum and t h a t  t r e a te d  w ith  s a l t  s o lu t io n  i s  p erh a p s  
an a c c id e n t a l  o n e , f o r  in  a  few  o f  th e  l a t t e r ,  th a r e  was a  
s lo u g h in g  o f  th e  in tegu m en t o v er  th e  g r a f t ,  and i t s  co n seq u en t  
e x p u ls io n  b e fo r e  grow th was e s t a b l i s h e d .  These ex p er im en ts  
w ere r e p e a te d  s e v e r a l  t im e s , s e p s i s  in t e r f e r in g  w ith  and 
s p o i l i n g  t h e  r e s u l t s ,  b e fo r e  two f i n a l  sat i s f a c t o r y  t e s t s  
were o b ta in e d . The l a t t e r  o f  th e se  i s  g iv e n .

E xperim ent 4 .

In t h i s  exp erim en t one la r g e  tumour was u sed  f o r  a l l  th e  
i n o c u la t io n s .  Three s e r i e s  o f  in o c u la t io n s  were made w ith  
( 1 ) tumour c e l l s  p lu s  r e a c t iv a te d  c a n c e r -b e a r e r s*  serum , ( 2 ) 
c a l l s  p lu s  normal serum , (3 ) u n tr e a te d  c e l l s .  In th e  f i r s t  
s e r i e s  th e r e  were 30 m ice , in  th e  secon d  30 , and in  th e  t h ir d  
1 3 .

A fte r  th e  la p s e  o f  20 d a y s , in  th e  s e n s i t i s e d  s e r i e s  90 p er  
c e n t  showed tum ours, in  th e  s e r i e s  tr e a te d  w ith  normal serum  
83  p er  c e n t  showed tum ours, and in  th e  s e r i e s  w ith  u n tr e a te d  
c e l l s  87 p er  c e n t  were p o s i t i v e .  The d i f f e r e n c e s  in  p e r c e n ta g e  
s u c c e s s  are n e g l i g i b l e ,  e s p e c i a l l y  in  v iew  o f  th e  f a c t  th a t  th e  
a v era g e  tumour a r e a  o f  each  s e r i e s  was in  th e  th r e e  c a s e s  p r a c t 
i c a l l y  i d e n t i c a l .

The o e n c lu s io n s  can s u r e ly  be drawn from  th e se  ex p er im en ts  

t h a t  t h e  serum o f  c a n c e r -b e a r e r s  d oes n o t c o n ta in  any s u b s ta n c e s  th a t  

en cou rage  th e  p r o l i f e r a t i o n  o f  tumour c e l l s ,  and th a t  normal serum  

h as BO r e s t r a in in g  in f lu e n c e  on grow th .

The ex p er im en ts  are o f  some im portance in  v iew  o f  th e  

c la im s  o f  Freund and Kaminer to  have i s o la t e d  (1 ) from  norm al serum  

and norm al t i s s u e s  a  f a t t y  a c id  compound w hich h a s th e  p r o p e r ty  o f  

d e s tr o y in g  ca n cer  c e l l s  and v h ic h  th ey  regard  a s  th e  " S ehutzsuA stanz"



o f  norm al c a l l s ,  and (2 )  from  careiBOma serum and carcinom a c e l l s  an 

u n sa tu r a te d  f a t t y  a c id  which r e p la c e s  t h e  normal f a t t y  a c id  and 

w hich  has tha p r o p e r ty  o f  l y s i n g  norm al c a l l s .  T h is  th e y  c a l l  th e  

"R ch u tzsu h stan z"  o f  ca n cer  c a l l s ,  (v id a  T ien .K lin .W o ch . 13  N o v . l a là ) .  

As in  t h e i r  p r e v io u s  work b e fo r e  th e  war th e s e  a u th o r s  in  t h e i r  

numerous p a p ers  on th e  s u b je c t  r e l i e d  on c o lo u r  r e a c t io n s  f o r  th e  

d e t e c t io n  o f  th e  m inute amounts o f  th e s e  s u b s ta n c e s  -  t h e ir  o b s e r v a t 

io n s  d id  n o t seem to  c a r r y  c o n v ic t io n .  At any r a te  t h e ir  work h a s  

n e v e r  b een  c o r r o b o r a te d .

IKCBBASE OP SUSCEPTIBILITY TO TUMOUR INOCULATION.

S im u lta n e o u s ly  w ith  H aaland, I  had shown th a t  a su sp e n s io n  o f  m ouse- 

tumour c e l l s  w hich had been  m e c h a n ic a lly  d i s in t e g r a t e d  Bad broken  

upj p resum ably  w ith o u t ch em ica l a l t e r a t i o n  o f  t h e i r  c o n s t i t u t i o n ,  on  

i n j e c t i o n  in t o  m ice d id  n ot immunise a g a in s t  su b seq u en t in o c u la t io n  

w ith  hom ologous tumour t i s s u e  b u t , on th e  c o n tr a r y , co n s id era b ljr  

in c r e a s e d  th e  s u s c e p t i b i l i t y . ^  The r e s u l t s  we a fte r w a r d s  con firm ed  

by S h a tto c k . The s u s c e p t i b i l i t y  produced i s  p ro b a b ly  n ot s p e c i f i c ,  

but th e  mechanism d e s e r v e s  fu r th e r  e x a m in a tio n .

The m a te r ia l  in j e c t e d  i s  a su sp e n s io n  in  normal s a l i n e  

s o lu t i o n  o f  p o r t io n s  o f  tumour c a l l s ,  and two f a c t o r s  may produce  

th e  r e s u l t .  I t  may be due to  su b s ta n c e s  in  s o lu t io n  -  in  o td e r  

w ord s, to  an e x t r a c t  -  or i t  may be due to  an in s o lu b le  c o n s t i p e n t  

o f  th e  c e l l .  We perform ed two s e t s  o f  ex p er im en ts  a c c o r d in g ly .

^ L a n c e t , 9 th  A p r il ,  1 9 1 0 .



A. E x p e r i m e n t s  w i t h  I9CTRACTS.

E xperim ent 1 .

A tumour was rubbed up in  a m ortar w ith  sa n d , and th e  mass 
susp en d ed  in  2 5 e c . o f  normal s a l t  s o lu t i o n ,  l o o .  o f  th e  
f l u i d  a f t e r  c e n t r i f u g in g  was in j e c t e d  in t r a p e r i t o n e a l ly  in t o  
ea ch  o f  8 m ica . 26 days a fte r w a r d s  th e  6 m ice s u r v iv in g  
w ere t e s t e d  by su b cu tan eou s in o c u la t io n  o f  f r e s h  tumour 
m a t e r ia l .  The r e s u l t  was th a t  f i v e  d ev e lo p ed  tum ours. The 
c o n t r o ls  gave a s im i la r  r e s u l t .
A su b seq u en t exp erim en t on th e  same l i n e s  but in  w hich th e  
e x t r a c t  was a llo w ed  to stan d  f o r  24 h ou rs appeared  to  show th a t  
th e  e x t r a c t  was t o x i c ,  f o r  17 a n im a ls  oulr o f  20 d ie d  w ith in  24  
h o u r s , and th e  rem ain in g  3 w ith in  48 h o u r s . T h is  may have been  
due to  o th e r  rea so n s  b eca u se  when r e p e a te d  on a  su b seq u en t  
o c c a s io n  no su ch  r e s u l t  was o b ta in e d .

Experim ent 2 .

An em u ls io n  o f  s e v e r a l  tumours was mixed w ith  8 0 c c . o f  norm al 
s a l t  s o lu t i o n ,  and th e  f la s k s  c o n ta in in g  i t  were k ep t on i c e  
f o r  62 d ays -  a somevdiat lo n g e r  p e r io d  than in  th e  c a s e  o f  th e  
o r i g i n a l  ex p erim en t m entioned a b ove. The tu r b id  f l u i d  was p a ssed  
th rou gh  a  c lo s e -p o r e d  D oulton f i l t e r .  As in  th e  o r ig in a l  
e x p e r im e n ts , th ree  in tr a p e r it o n e a l  in j e e t io n w  were g iv e n ,  a  
p e r io d  o f  7 days e la p s in g  betw een eaeh ; and 10 days a f t e r  th e  
l a s t ,  a t e s t  su b cu tan eou s in o c u la t io n  w ith  tumour c e l l s  was 
g iv e n .  24 m ice , so  t r e a te d  w ith  3 i n j e c t i o n s  o f  O .V bcc. o f  
th e  f i l t r a t e ,  and 24 c o n t r o ls ,  were in o c u la te d .  Of th e  t r e a te d  
s e t ,  16 out o f  20 showed tumours (80 p er c e n t . ) ,  and o f  th e  
c o n t r o l s ,  18 out o f  23 were p o s i t i v e  (78 p er  c e n t . ) .  The s i z e s  
o f  th e  tum ours in  b o th  c a s e s  were s im i la r .  The f i l t e r e d  e x t r a c t  
th e r e fo r e  d o es  n ot s e n s i t i s e .

Experim ent 3 .

A tumour a f t e r  b e in g  f i n e l y  minced was d iv id e d  in to  two eq u a l 
p o r t io n s .  To one p o r t io n  norm al s a l t  s o lu t io n  was ad d ed , th e  
o th e r  p o r t io n  was l e f t  u n tr ea ted  and b oth  were s to r e d  in  th e  
i c e - c h s s t  f o r  24 h o u r s . At th e  end o f  th a t  tim e th e  f i r s t  was 
c d n tr ifu g a d  and th e  su p ern atan t f l u i d  p ip e t t e d  o f f  and th e  
c e l l s  ware washed fo u r  t im a s . 20 m ice were in j e e t e d  w ith  t h i s  
p o r t io n  o f  washed c e l l s ,  and 20 were in o c u la te d  w ith  th e  o th e r  
p o r t io n .  At th e  end o f  18 d a y s , o f  th o se  t r e a te d  w ith  washed 
c e l l s  16 were a l i v e  and a l l  had tumours (100 par c e n t . ) ,  and 
th e  c o n t r o ls  15 s u r v iv e d , 12 o f  which had tumours (80 p e r  c e n t . )

We s e e ,  t h e r e f o r e ,  th a t  th e  s a l t  s o lu t io n  doed n ot e x t r a c t  any  
su b s ta n c e  from  th e  c e l l s  v h ich  fa v o u r s  t h e ir  grow th b eca u se  
su ch  e x tr a c te d  c a l l s  were even  more p o te n t  than th e  u ntouched  
c e l l s ,  6 0  th a t  i t  c o u ld  not have bean th e  s o lu b le  e x t r a c t  th a t



produced th e  B u p s r e e n e it iv e n e s s  o f  our o r i g i n a l  e x p e r im e n t» . 

B. E xpérim ente w ith  INSOLUBLE CONSTITUENTS.

E xperim ent 1 .

Tumour m a te r ia l  h a v in g  been f i n e l y  m inced was epread  on w atch -  
g l a s s e s  in  a  th in  la y e r  and d e s ic c a t e d .  A m inute p o r t io n  o f  th e  
p u lv e r is e d  d e s ic c a te d  m a te r ia l  in  th e  dry ® n d it io n  was su b -  
cu t a n e o u a ly  in o c u la te d  in to  36 m ice . W ith in  a  week 16 had d ie d .
The rem a in in g  2 0  were th en  t e s t e d  w ith  an in o c u la t io n  o f  f r e s h  
tumour e m u ls io n . Only 9 su r v iv e d  f o r  a f o r t n i g h t ,  and o f  the  
tum ours w hich  a r o se  in  5 o f  t h e s e ,  4 were sm a ll and 1 was 
m oderate in  s i z e .  In  2 0  c o n tr o ls  19 showed good w e s a lt s  grow th , 
and in  th e  rem ain in g  one i t  was l a t e  in  a p p e a r in g .

The d e s ic c a te d  tumour m a te r ia l  would th u s  seem to  be t o x i e ,  and 
i t  must be remembered th a t  what i s  a m inute d o se  o f  th e  powder 
r e p r e s e n ts  a  c o m p a r a tiv e ly  enormous q u a n tity  o f  f r e s h  c a n c er  
m a te r ia l .  The exp erim en t shows th a t  th e  d e s ic c a te d  m a te r ia l  
c e r t a i n l y  d o es  not in c r e a s e  but r a th e r  d im in is h e s  th e  s u s c e p t 
i b i l i t y  to  tumour in o c u la t io n .

E xperim ent 2 .

T h is  i s  a r é p é t i t i o n  o f  th e  l a s t .  2 1  m ice were in j e c t e d  w ith  th e  
p u lv e r is e d  d e s ic c a te d  m a te r ia l ea ch  g e t t in g  a p p ro x im a te ly  O.Obgr.
1 3  s u r v iv e d  4 d ays and were in o c u la te d  w ith  f r e s h  tumour m a te r ia l .  
A fte r  3  weeks %0 were a l i v e  and o n ly  one was p o s i t i v e  w ith  a  sm a ll 
tumour (10^ 1 . Of th e  c o n t r o ls  10 were a l i v e  and 9 had good a
tum ours {90%).  \

T h is  exp erim en t b r in g s  out even  more c o n s p ic u o u s ly  th e  f a c t  th a t  
so  f a r  from  in c r e a s in g  the s u s c e p t i b i l i t y  th e  d e s ic c a te d  m a te r ia l  
d im in is h e s  i t .

These two s e t s  o f  ex p erim en ts do n o t p r o v id e  an e x p la n a t io n  

o f  th e  s e n s i t i s i n g  e f f e c t  o f  th e  su sp e n s io n  o f  d i s in t e g r a t e d  tumour 

m a te r ia l .  The s u b j e c t ,  h a s , how ever, been  approached by ai  ̂ d i f f e r e n t  

m ethod, but h i t h e r t o  w ith out s u c c e s s .



The p r e v io u s  ex p er im en ts  In in c r e a s in g  s u s c e p t i b i l i t y ,  a lr é â d y  

r e fe r r e d  t o ,  were a s f o l l o w s : -  '

^ T ra n sp la n ted  tum ours o f  one p a r t ic u la r  s t r a in  were removed 

from s e v e r a l  m ice , and a f t e r  b e in g  ro u g h ly  d is in t e g r a t e d  w ith  sm a ll  

s c i s o o r s  ware th o ro u g h ly  t r itu r a te 'd  in  a  m ortar w ith  f in e  s i l v e r  sa n d . 

Ths r e s u l t i n g  p a s ty  mass was t r a n s fe r r e d  to  b o t t l e s  c o n ta in in g  

s t e r i l e  s a l i n e  s o lu t io n  and th e  whole shaken u p . S t r i c t  # * * e p t ic  

p r e c a u t io n s  w ere , o f  c o u r s e , ob served  th r o u g h o u t. The b o t t l e s  were 

k ant in  a co ld  cham ber f o r  two d a y s, and t h e r e a f t e r  th e  su b seq u en t  

f l u i d  was d eca n ted  in to  t e s t - t u b e s ,  which were kept a t f r e e z in g  p o in t  

u n t i l  r e q e ir e d .  T h is f lu id  rem ained tu rb id  fo r  a t l e a s t  a month, 

though th e r e  was a g rad u a l accu m u la tio n  at th e  bottom  o f  th e  tu b e » ;  

i t  was b a c t e r i o l o g i c a l l y  s t e r i l e  and d id  n ot c o n ta in  l i v i n g  c e l l s  

a s  f a r  a s  cou ld  be observed  by m ic ro sc o p ic  exa m in a tio n  or th e  r e s u l t s  

o f  i n j e c t i o n .  The ch em ica l n atu re o f  th e  p rotop lasm  was presum ably  

not a l t e r e d .  ( I t  may be noted  th ah  even advanced a u t o ly s i s  d oas a o t  

p r iv e n t  grow th on in o c u la t io n . )

The f l u i d  was in j e c t e d  in to  th e  p erito n eu m  o f  a number e f  m ice  

on th r e e  o c c a s io n s  w ith  ten  days* in t e r v a l s ,  em ploying fo r  th e  f i r s t  

i n j e c t i o n  0 . 6  c u b ic  c e n tim e tr e  and 1  cu b ic  c e n tim c tr #  fo r  th e  l a s t  

tw o. As^the m a te r ia l was not s ta n d a r d ise d , i t  can o n ly  ba s a id  

th a t  in  com parison w ith  th e  o rd in a ry  q u a n t ity  o f  tumour em u ls io n  

used fo r  t r a n s p la n ta t io n s  ( in  t h i s  ca se  O.Oô cu b ic  c e n t im e tr e )  i t  

r e p r e s e n te d  an e x c e s s iv e ly  m inute d ose o f  e p ith e liu m * 24 days a f t e r  th e  

l a s t  in t r a p e r it o n o a l  in j e c t io n  th e  39 m ice th a t  su r v iv e d  were in o c u 

la t e d  su b c u ta n e o u s ly  in  th e  u su a l way vftth 0 .0 5  c u b ic  c e n t im e tr e  o f  

f r e s h  tumour em u ls io n . A s im ila r  number o f  c o n t r o ls  were i n s t i t u t e d .
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The tr e a tm e n t , in s te a d  é f  in c r e a s in g  th e  r e s i s t a n c e  to  t e s t  in o c u 

l a t i o n ,  had a  marked e f f e c t  t o  th e  c o n tr a r y . In ten  d a y s ’ t im e , o f  th e  

27 t r e a te d  m ice th a t  rem ained a l i v e ,  18 showed tum ours; a week l a t e r ,

2 1  ou t o f  th e  27 (78 p er  c e n t . )  had grow ing c a n c e r s . The c o n t r o ls  

g a ee  9 tum ours in  27 m ice (33 p er c e n t . } .  There i s  a s t r ik in g  d ia p a r iy  

betw een th e  two s e t s .  But t h i s  d i s p a r i t y  i s  a l l  th e  moro marked

when we ta k e  in t o  accou n t th e  s i z e  o f  th e  tum ours produced in  both  

c a s e s .  By c a r e f u l ly  mapping ottt the c o n to u r s  o f  th e  tum ours on 

graph paper i t  was found th a t  th e  average a r e a  covered  by th e  tum ours 

in  th e  t r e a te d  s a t  was a p p ro x im a te ly  1 1 0  square m i l l im e t r e s ,  a s  

compared w ith  an a rea  o f  39 square m il l im e tr e s  in  th e  c a se  o f  th e  

c o n t r o l s .  The average  maus i s  much la r g e r .

The tumour used  throughout th e se  exp erim en ts was an adeno

carcin om a -"No 63 ‘ o f  th e  Im p eria l Cancer R esearch  Fund l i s t .  For 

a few  months t h i s  tumour grew v /e l l ,  su c c e e d in g  in  a v ery  h ig h  p e r 

c e n ta g e  o f  c a s e s .  T h e r e a fte r  th e  s u c c e s s f u l  " takes"  r a p id ly  d im in ish ed  

u n t i l  i t  f a i l e d  c o m p le te ly . T his h as proved a fo r tu n a te  a c c id e n t  a s  

f a r  a s  t h e s e  ex p er im en ts  are con cern ed . For my t e s t  in o c u la t io n s  1 

was c o n f in e d  to  a s in g le  tumour 3 |  months o ld  id iieh  had been grow ing  

very  s lo w ly  and w hich d id  not show th e c e n tr a l  n e c r o s is  so common in  

t h i s  s t r a i n .  The suddeA r e s u s c i t a t io n  in  the t r e a te d  s e r i e s  i s  a l l

th e  more rem ark& ble.

From th e s e  pji'elim inary ex p er im en ts  i t  i s  e v id e n t  th a t  the  

in j e d t io n  ©f ca n cer  c e l l s  which are  p h y s ic a l ly  d i s in t e g r a t e d  w ith 

out p ro b a b ly  b e in g  c h e m ic a lly  a l t e r e d  h as m arkedly a f f e c t e d  th e  

r e s i s t a n c e  to  wards l i v i n g  tumours c e l l s .  So f a i  from c o n fe r r in g



a n y th in g  in  th e  natur® iormunity i t  h as  u n d o u b ted ly  e x a l t e d  

th e  s u s c e p t i b i l i t y ?

in  H aaland’ 8 e x p e r im e n ts ,  which ware p u b l ish e d  in  th e  

p r e c e d in g  number o f  th e  L a n c e t ,  an in c r e a s e  o f  s u s c e p t i b i l i t y  was 

produced by s i m i l a r  msans but a s  h i s  tumour was "taking" in  a  h ig h  

p e r c e n ta g e  o f  u n tr e a te d  c o n t r o l s  th e  i n c r e a s e  o f  s u s c e p t i b i l i t y  

was n o t  so e v id e n t  a s  in  my ex p er im en ts  where th e  t e s t i n g  tumour 

was i n  a Ëormant p h a se .
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Of th e  v a r io u s  means t h a t  have been  adopted in  th e  immun

i s a t i o n  o f  m ice  a g a in s t  cancer  m a t e r i a l ,  the most p o t e n t ,  though  

p erh ap s th e  m ost haphazard , i s  hy p r e v io u s  i n o c u l a t i o n  w ith  

ca n cero u s  m a t e r ia l  o f  the same M n d .  T h is  m a t e r i a l ,  to have  

any p r o t e c t i v e  a c t i o n  a g a in s t  t e s t  i n o c u l a t i o n ,  must he l i v i n g ,  

and a s  su ch , even though the u su a l  t a k in g  dose  he g r e a t l y  

r e d u c e d , i t  i s  l i a b l e  to  g iv e  r i s e  to  a tumour o f  i t s e l f .  De

p r iv e d  o f  l i f e  th e  t i s s u e  has no p r o t e c t i v e  a c t i o n .  But in  th e  

a n a l y s i s  o f  th e  r e f r a c t o r y  s t a t e  produced hy th e  a b s o r p t io n  o f  

l i v i n g  cancer  t i s s u e  we have m a te r ia l ,  read y  to  hand i n  th o se  

c a s e s  t h a t  have f a i l e d  to  "take" i n  the r o u t in e  i n o c u l a t i o n  o f

f i x e d  optimum d o s e s .  I t  has lo n g  been known t h a t  i n  th o se  
a n im a ls  th at have f a i l e d  to g iv e  tumours on i n o c u l a t i o n ,  and

i n  w hich  th e  in o c u la t e d  m a te r ia l  has been  ab sorb ed , subsequent

i n o c u l a t i o n  f a i l s  a l s o .  Numerous o b se r v e r s  have agreed  upon

th e  p o in t  and i t  i s  p r a c t i c a l l y  u n d is p u te d .  The p r o t e c t io n

i s  s a id  to  h a v e  an e lem en t o f  s p e c i f i c i t y  i n  i t .  A ccord in g  to

B r id r e ,  E a a la n d , M ic h a e l i s ,  and B a sh fo rd , tr ea tm en t  w ith  one

tumour w i l l  n o t  p r o t e c t  a g a in s t  a  tumour o f  a  d i f f e r e n t  ty p e .

My own o b s e r v a t io n s  l e a d  me to doubt t h a t  c o n te n t io n ,  and I  am

i n c l i n e d  to th in k  t h a t  p r e v io u s  trea tm en t w ith  a tumour, w hich

d o es  n o t  " ta k e ,"  i n  c e r ta in  c a s e s  i s  as  e f f i c a c i o u s  in  p r o t e c t i n g

a g a in s t  a n o th e r  tumour su b se q u e n tly  in o c u la t e d  in t o  th e s e  as

i s  trea tm en t by normal or embryonic t i s s u e s .  But however t h a t

may b e ,  a l l  a r e  agreed th a t  t h e  h ig h e s t  p r o t e c t i o n  a g a i n s t  any
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p a r t i c u l a r  tumour i s  th a t  produced by p r e v io u s  a b s o r p t io n  o f  

th e  same tumour.

I t  must be a d m it te d  th a t  i n  the c a se  o f  some tum ours, 

p erhaps i n  the c a s e  o f  th e  Jen sen  tumour, an im als  th a t  prove  

r e f r a c t o r y  to  one i n o c u l a t i o n  may prove r e f r a c t o r y  to  a l l  

su b seq u en t i n o c u l a t i o n s .  In  th e  c a se  o f  o t h e r s ,  i t  has been  

n o ted  t h a t  th e r e  may be a r e l a t i v e l y  few  o f  th e s e  r e f r a c t o r i e s  

w h ich  f a l l  to  a se c o n d , and s t i l l  l e s s  to  a t h i r d .  A cco rd in g  

to  R u s s e l l  the immunity deepens by r e p e a te d  i n o c u l a t i o n .  I f  

t h i s  were so i t  co u ld  n ot be p roved , f o r  we have no means o f  

t e s t i n g  an a c c e n tu a te d  r e s i s t a n c e  i n  an im als  w hich  i n  the  

b e g in n in g  were r e s i s t a n t .  I t  seems to  me th a t  th e r e  i s  an 

o b v io u s  f a l l a c y  in  the  r e c k o n in g  o f  in c r e a s e  o f  immunity, 

b ec a u se  we are  not comparing two a n a lo g o u s  s e t s  o f  e x p er im en ts ,  

I n  p a s s in g ,  we must bear i n  mind the f a c t  th a t  r e f r a c t o r i n e s s  

to  i n o c u l a t i o n  i n c r e a s e s  wi tii a g e ,  but even su p p o s in g  our con

t r o l  an im als  were o f  th e  same age as the r e f r a c t o r i e s  (a  p re 

c a u t io n  w hich  has been  ob serv ed  by R u s s e l l  and h i s  c o l l e a g u e s )  

th e  c o n d i t io n s  o f  i n o c u l a t i o n  i n  the two s e r i e s  a re  n o t  com

p a r a b le .  I f ,  h a v in g  in o c u la t e d  100 m ice w i t h  a c e r t a i n  tumour 

e m u ls io n ,  we o b ta in  a r e s u l t  o f  50 p o s i t i v e  and 50 n e g a t iv e ,  

a l l  we can say i s  th a t  in  50 per c e n t ,  b o th  th e  m a te r ia l  and 

th e  s o i l  happened s im u lta n e o u s ly  to  be s u i t a b l e  f o r  gro w th .

But i n  th e  50 n e g a t iv e s  th r e e  c o n d i t io n s  a re  p o s s i b l e  -  th e  

p a r t i c u l a r  p o r t io n  o f  t i s s u e  i n j e c t e d  m ight n o t  have the  

n e c e s s a r y  v i t a l i t y ,  th e  n a tu r a l  r e s i s t a n c e  o f  th e  animal m ight
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be h ig h ,  o r ,  by a b s o r p t io n  o f  p a r t  o f  th e  m a t e r ia l  i n j e c t e d ,  

th e  anim als m igh t be ren d ered  r e f r a c t o r y  to  th e  r e m a in d e r . A

u n iform  p e r c e n ta g e  s u c c e s s  h a v in g  e s t a b l i s h e d  i t s e l f ,  we may 

conclude t h a t  th e  n e g a t iv e s  r e s u l t  from n a tu r a l  or induced

r e f r a c t o r i n e s s .  I f  now we r e i n o c u l a t e  the 50 n e g a t iv e s  w ith

tumour em u ls ion  o f  th e  same s t r a i n  on a  sub seq u en t o c c a s io n ,

we s h a l l  be t e s t i n g  them w ith  a su b sta n ce  s l i g h t l y  d i f f e r e n t

from th a t  w i t h  w hich  theyw ere t e s t e d  on th e  f i r s t  o c c a s io n ,  

s e e i n g  t h a t  the m a te r ia l  has been s u b j e c t e d  to  th e  environm ent  

o f  a  d i f f e r e n t  h o s t .  T h is  may be a sm a ll  p o i n t ,  b u t i t  has  

i t s  p o s s i b l e  b e a r in g s  on the r e s u l t s  o b t a in e d .  Supposing  th e  

secon d  i n o c u l a t i o n  p ro v es  n e g a t iv e  i n  a l l  the 50 n e g a t iv e  to  

th e  f i r s t ,  we can  on ly  say th a t  th e  r e s i s t a n c e  rem ains u n a l t e r e d ,  

b e in g  n e i t h e r  h i ^ e r  nor lo w e r ,  b u t  i f  a c e r t a i n  number o f  them . 

prove p o s i t i v e  on t h i s  o c c a s io n ,  say  1 0 , th e  r e s i s t a n c e  i s  

o b v io u s ly  b e in g  low ered  from i t s  o r i g i n a l  s ta n d a r d .  I f  f u r t h e r ,  

o f  the 40 n e g a t iv e  to  the  second  i n o c u l a t i o n ,  2 prove p o s i t i v e  

to  a  t h i r d  i n o c u l a t i o n ,  th e  r e s i s t a n c e  i s  b e in g  s t i l l  fu r th e r  

d im in is h e d .  The g e n e r a l  r e a d in g  o f  such  an o ccu rren ce  i s  a  

s u r p r i s i n g  o n e .  In  t h i s  c a se  i t  would be s a id  t h a t  the  s u s 

c e p t i b i l i t y  to  i n o c u l a t i o n  i s  d im in is h in g  as  shown by th e  

d im in is h in g  p e r c e n ta g e  s u c c e s s ,  v i z . ,  50 per c e n t ,  f o r  one 

i n o c u l a t i o n ,  20 per  c e n t ,  f o r  two i n o c u l a t i o n s ,  and 5 per c e n t ,  

f o r  th ree  i n o c u l a t i o n s .  The r e s u l t s  are h ere  compared w ith  

p r e v io u s ly  u n tr e a te d  c o n t r o l s  . I f  we c o n s id e r  t h a t  we a re  

e l i m i n a t i n g  each  time a c e r t a i n  number th a t  ought to  be counted
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i n  th e  e s t i m a t i o n ,  we s h a l l  se e  t h a t  the  r e l a t i v e  s t a t e s  o f  

s u s c e p t i b i l i t y  are  5 0 ,  6 0 , and 62 per c e n t . ,  or i n  o th e r  w ords,  

th e  r e s i s t a n c e  i s  a c t u a l l y  b e in g  d e c r e a se d  by su b seq u en t in o c u 

l a t i o n .  T h is  assum es a p o in t  t h a t  has  n ot b een  q u e s t io n e d ,  

nam ely, th a t  an anim al s u s c e p t i b l e  to  i n o c u l a t i o n  on one 

o c c a s io n  w ould a g a in  be s u s c e p t i b l e  to  a su b s e q u e n t .  That 

t h i s  i s  n o t  a c t u a l l y  so i n  a l l  c a s e s  some o f  our ex p er im en ts  

d e m o n s tr a te .  I n  m ost c a s e s ,  i f  we remove a tumour from a  

" p o s i t iv e "  a n im a l,  we s h a l l  have to w a i t  perhaps a month or 

two to  s e e  t h a t  th ere  i s  no r e c u r r e n c e  b e f o r e  r e i n o c u l a t i n g  

on th e  o p p o s i t e  s i d e ,  and the secon d  w i l l  probab ly  be p o s i t i v e *  

Removal o f  tumours and r e i n j e c t i o n  may be p r a c t i s e d  s e v e r a l  

t i m e s .  I f  a  time comes when i n o c u l a t i o n  p ro v es  n e g a t iv e  we 

may have to  a t t r i b u t e  t h i s  r e f r a c t o r i n e s s  to  th e  n a tu r a l  

r e f r a c t o r i n e s s  t h a t  comes w i t h  age . A l l  the tim e th e  d ea th  

r a t e  from  o p e r a t io n  and from n a tu r a l  c a u se s  has been so  

d im in i s h in g  the o r i g i n a l  s to c k  o f  p o s i t i v e s  th a t  we have  

l i t t l e  ground on w hich  to  base  c o n c l u s i o n s .  But i f  we f in d  

amongst t h e  few  t h a t  s u r v iv e  f o r  a s u f f i c i e n t  l e n g th  o f  t im e ,  

t h a t  a  mouse w hich o r i g i n a l l y  was p o s i t i v e ,  had i t s  tumour 

removed, was then  r e f r a c t o r y  to one or two i n o c u l a t i o n s ,  and 

f i n a l l y  became p o s i t i v e  to  a  l a t e r  i n j e c t i o n ,  we a re  i n  a

p o s i t i o n  to  conclude th a t  th e  s u s c e p t i b i l i t y  o f  a  p a r t i c u l a r  
anim al to  cancer t r a n s p la n t a t io n  v a r i e s  from time to  t im e .  I

have  a c t u a l ly  shown t h i s  to  be th e  case . T h is  i s  fu r th e r

brou gh t o u t  by th e  d e t a i l e d  exp erim en ts  w hich show how m ic e ,

o r i g i n a l l y  n e g a t iv e ,  s u b se q u e n t ly  became p o s i t i v e *
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A nother p o in t  th a t  seemed to  d e se r v e  i n v e s t i g a t i o n  was th e  

d u r a t io n  o f  th e  supposed  im m unity . Ho o b s e r v a t io n s  on t h i s  

p o in t  w ere a v a i l a b l e *  Here a g a in  we a re  fa c e d  by th e  f a c t o r  

o f  r e f r a c t o r i n e s s  to tumour i n o c u l a t i o n  d eep en in g  w i th  a d v a n c in g  

a g e .  The o b s e r v a t io n s  we have made on the  p o in t  show t h a t  th e  

in d u ced  r e f r a c t o r i n e s s  i s  o f  v a r ia b le  d u r a t io n .

The broad c o n c lu s io n s  from the exp er im en ts  a r e  th a t  the  

i n d i v i d u a l  i s  s u b j e c t  to  f l u c t u a t i o n s  i n  s u s c e p t i b i l i t y  to  

tumour i n o c u l a t i o n ,  and t h a t  n o th in g  comparable to  imm unity, 

a s  we u n d ersta n d  i t  i n  o th e r  departm ents  o f  p a th o lo g y ,  e x i s t s .  

There i s  a p r a c t i c a l  v a lu e  in  th e  exp erim en ts  in  the l i g h t  

th ey  shed on the q u e s t io n  o f  spon tan eou s  d im in u t io n  o f  m a lig n a n t  

tumours or t h e i r  secon d ary  d e p o s i t s ,  and th e  r e c r u d e s c e n c e  o f  

dormant r e l i c t s .

I n  the  f o l l o w i n g  e x p e r im e n ts ,  an im als  were u se d  w h ich  had 

b een  r e f r a c t o r y  to  a p r e v io u s  i n o c u l a t i o n ,  or i n  which a tumour 

had r e g r e s s e d  and been  a b so r b e d .  The i n o c u l a t i n g  d o se ,  ex cep t  • 

where o th e r w is e  s t a t e d ,  was the optimum q u a n t i ty  p a r t i c u l a r  to  

th e  tumour, and the i n o c u l a t i o n s  w ere  made on the r i g h t  and 

l e f t  s i d e s  a l t e r n a t e l y .  The c a s e s  a re  n ot s e l e c t e d  i n  a%y 

w a y . As each  r e i n o c u l a t i o n  was made, a  s e r i e s  o f  young m ice  

were in o c u la t e d  w i t h  th e  same m a t e r i a l .  These a r e  not com

p a r a b le  c o n t r o l s ,  but m erely  s e r v e  to  show on each  o c c a s io n  

th e  maximum ta k in g  c a p a c i ty  o f  the' tumour under th e  most  

fa v o u r a b le  c ircu m sta n ces*



EXPERIMENTS WITH TUMOUR "Ho . 63 .*

T h is  tumour i s  an adenocarcinom a, and g i v e s  u s u a l l y  a  

h ig h  p e r c e n ta g e  o f  s u c c e s s  on i n o c u l a t i o n .  I t  d oes  n o t  show 

much ten d en cy  tow ards sp on tan eou s  a b s o r p t io n .  Good g ro w th s ,  

a s  a  r u l e ,  are  o b ta in e d  by th e  1 4 th  day; d e la y e d  growth i s  

i n f r e q u e n t .  The tumour em u ls ion  i s  i n j e c t e d  in  q u a n t i t i e s  o f  

0 .0 5  0 0 .

E xperim ent 1 .

10 m ice  w h ich  proved n e g a t iv e  to  a f i r s t  i n o c u l a t i o n

s u c c e e d in g  i n  33 per c e n t . ,  were in o c u la t e d  on a

secon d  o c c a s io n ,  66 days a f te r w a r d s ,  w i t h  tumour

m a t e r i a l ,  g i v i n g  a s u c c e s s  o f  95 per c e n t ,  in  th e

c o n t r o l s .  9 l i v e d  s u f f i c i e n t l y  lo n g  to  show th e

r e s u l t ;  7 were n e g a t iv e ;  2 s lo w ly  d e v e lo p e d  tumours

w hich  s lo w ly  p r o g r e s s e d .

The t h ir d  i n o c u l a t i o n  was g iv e n  14 days l a t e r  to  5

m ic e .  In  the c o n t r o l s  90 per c e n t ,  were p o s i t i v e .

The r e s u l t  w as, th a t  4 rem ained n e g a t iv e  and 1

d e v e lo p e d  a la r g e  tumour*

Rem arks. -  In  th o se  f a l l i n g  to  a secon d  i n o c u l a t i o n ,

th e  l a t e n e s s  o f  the  growth i n  making i t s  appearance

and i t s  s lo w n e ss  in  d e v e lo p in g ,  were n o t a b l e .  The

o r i g i n a l  r e f r a c t o r i n e s s  s t i l l  e x i s t e d ,  though th e

r e s u l t  shows how i t  w eakened . The one f a l l i n g  to

th e  t h i r d  i n o c u l a t i o n ,  probably  had i t s  g r e a t

r e f r a c t o r i n e s s  broken down by the t h i r d  a s s a u l t  
coming 8 0  soon  a f t e r  i t  had coped w i t h  th e  se c o n d .



E xperim ent 2>

A m ouse, r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n  s u c c e e d in g  

i n  90 per c e n t . ,  was r e i n o c u l a t e d  a f t e r  a p e r io d  o f  

115 days w ith  tumour m a t e r i a l ,  g i v i n g  a  s u c c e s s  o f  

55 per c e n t ,  i n  th e  c o n t r o l s .  I t  rem ained n e g a t iv e  

f o r  14 days and th e n  d e v e lo p e d  a l a r g e  tum our.

Remark. -  The p e r io d  that e la p s e d  betw een  the i n o c u l a 

t i o n s ,  d u rin g  w hich  the  i n c r e a s i n g  r e f r a c t o r i n e s s  

due to age m igh t  be e x p ec ted  to  t e l l ,  d id  n ot  

a c c e n tu a te  the  supposed  in d u ced  r e f r a c t o r i n e s s .

Be i t  n o ted  t h a t  th e  g r a f t i n g  c a p a c i t y  o f  th e  

m a t e r ia l  employed was f a i r l y  low -  55 per c e n t . ,  

a s  a g a in s t  an o r i g i n a l  i n o c u l a t i o n  o f  90 per c e n t .

E xperim ent 3 ♦

Of two mice r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n  s u c c e e d in g  

i n  90 per c e n t . ,  one was in o c u la t e d  f o r  a secon d  t im e  

60 days l a t e r ,  w i t h  tumour m a te r ia l  g i v i n g  a  55 per  

C e n t . s u c c e s s ,  and the o th e r ,  92 days l a t e r  w i th  

m a t e r ia l  g iv in g  a s u c c e s s  i n  the  c o n t r o l s  o f  8 2 -94  

J e r  c e n t .

I n  th e  f i r s t ,  a  tumour appeared a f t e r  14 days and 

r a p id ly  became la r g e  .

In  the seco n d , a  very  la r g e  tumour d e v e lo p e d .

Remark. -  I n  th e  f i r s t ,  th e  appearance o f  tumour

growth was d e la y e d ,  but th e  r e s i s t a n c e  q u i cskly d i s 

a p p e a r e d .  I n  the secon d , the r e s i s t a n c e  seems to



have been  l o s t  in  the g r e a t e r  l a p s e  o f  t im e * But 

th e  g r a f t i n g  powers o f  the m a te r ia l  u sed  i n  each  

c a se  make th e  com parison d i f f i c u l t .

E xperim ent 4 .

A m ouse, r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n  s u c c e e d in g  

in  86 per cent .,  was i n o c u la t e d  on a secon d  o c c a s io n ,  

38 days l a t e r ,  w i t h  tumour m a t e r ia l  g i v i n g  a s u c c e s s  

o f  55 per c e n t ,  in  the c o n t r o l s .  I t  proved  s t i l l  

r e f r a c t o r y .

A t h ir d  i n o c u l a t i o n  was g iv e n  25 days l a t e r .  In  th e  

c o n t r o l s  80 per c e n t . were p o s i  t i v e . The r e s u l t  

was t h a t  a sm all tumour a r o s e  and th en  d isa p p e a r e d .

Remark. -  The second i n o c u l a t i o n  may have ta k en  p la c e  

d u r in g  th e  time t h a t  an in d u ced  r e f r a c t o r i n e s s  

e x i s t e d . The m a te r ia l  was l e s s  p o t e n t  than on th e  

f i r s t  o c c a s io n ;  and o n  the  t h ir d  o c c a s io n ,  though  

th e  tim e e la p s in g  i s  sh o r te r  s t i l l ,  y e t  the m a te r ia l  

i s  more p o t e n t .  The r e s i s t a n c e ,  how ever , t h o u ^  

weakened i s  n o t  l o s t .

Experim ent 5 .

A mouse w hich  was p o s i t i v e  to  an i n o c u l a t i o n  g i v i n g  a  

s u c c e s s  o f  90 per c e n t ,  i n  th e  s e r i e s ,  had i t s  

tumour removed 55 days a f t e r  i n o c u l a t i o n .  A f te r  a  

l a p s e  o f  3 m onths, during which no r ecu rren ce  m ani

f e s t e d  i t s e l f ,  a  secon d  i n o c u l a t i o n ,  s u c c e e d in g  i n  

98 per c e n t . o f  c o n t r o l s  was g i v e n .  The r e s u l t  was 

n e g a t i v e .



A t h ir d  i n o c u l a t i o n ,  w i t h  a c o n tr o l  s u c c e s s  o f  8 4 -1 0 0  

per c e n t . ,  was g iv e n  1 month l a t e r .  R e s u l t ,  n e g a t i v e .

A f o u r t h  i n o c u l a t i o n ,  w i t h  a c o n t r o l  s u c c e s s  o f  8 4 -9 2  

per  c e n t . ,  was g iv e n  one month l a t e r .  The r e s u l t  

was th a t  a p e a - s i z e d  tumour d e v e lo p e d  b u t  d i s a p p e a r e d .

A f i f t h  i n o c u l a t i o n ,  w ith  a c o n t r o l  s u c c e s s  o f  80 per  

c e n t . ,  was g iv e n  15 days l a t e r .  R e s u l t ,  n e g a t i v e .

Remark. -  T h is  i s  the on ly  c a s e ,  o u t  o f  a s e r i e s  in  

w h ich  tumours were removed, t h a t  s u r v iv e d  s u f f i c i e n t l y  

lo n g  f o r  us to s e e  the  e f f e c t s  o f  su b seq u en t i n o c u l a 

t i o n .  Be i t  noted  t h a t  though th e  animal was 

o r i g i n a l l y  s u s c e p t i b l e  to tumour i n o c u l a t i o n ,  y e t  

i t  l o s t  i t s  s u s c e p t i b i l i t y .  The age f a c t o r  must 

be borne i n  m ind. The se co n d  i n o c u l a t i o n  was w i th  

m a te r ia l  w i th  an even g r e a te r  g r a f t i n g  power than  

th e  f i r s t ;  in  f a c t ,  a l l  th e  i n o c u l a t i o n s  were w ith  

p o te n t  m a t e r i a l .  A temporary l o s s  o f  r e s i s t a n c e  

o ccu rred  a t  the time o f  th e  fo u r th  i n o c u l a t i o n ,  and 

th e  f i f t h  was th e r e fo r e  h u r r ie d ,  on th e  chance t h a t  

t h i s  l o s s  o f  r e s i s t a n c e  m igh t be i n c r e a s e d .

E xperim ent 6 .

7 Mice w hich  were r e f r a c t o r y  to a f i r s t  in o c u l a t i o n  

s u c c e e d in g  i n  55 per c e n t . ,  were in o c u la t e d  on a  

secon d  o c c a s io n ,  32 days l a t e r ,  w i th  tumour m a te r ia l  

g i v i n g  a s u c c e s s  o f  8 2 —94 per c e n t ,  i n  th e  c o n t r o l s .  

The r e s u l t  was th a t  2 rem ained n e g a t iv e ,  and 5 

d e v e lo p e d  tum ours.



A t h ir d  i n o c u l a t i o n ,  w i t h  a c o n t r o l  s u c c e s s  o f  84 -1 0 0

per c e n t . ,  was g iv e n  to  the  2 n e g a t iv e s  31 days l a t e r .

1 mouse d ie d  b e fo r e  s u f f i c i e n t  time had e la p s e d  to

n o te  th e  r e s u l t ;  th e  o th e r  proved  n e g a t i v e .

A f o u r t h  i n o c u l a t i o n ,  w i th  a c o n t r o l  s u c c e s s  o f  8 4 -9 2

p er  c e n t . ,  was g iv e n  34 days l a t e r .  The r e s u l t  was

n e g a t iv e  fo r  a t im e , b u t l a t e r  a  tumour d e v e lo p e d .

A f i f t h  i n o c u l a t i o n ,  w ith  a c o n t r o l  s u c c e s s  o f  80 per

c e n t . ,  was g iv e n  15 days l a t e r .  R e s u l t ,  p o s i t i v e .  
Remarks . -  I t  i s  s u r p r i s in g  th a t ,  i n  th e  case  o f  the

secon d  i n o c u l a t i o n ,  th e  m a jo r ity  (5 a s  a g a in s t  2 )

sh o u ld  have proved p o s i t i v e .  I n  t h i s  c a se  the  
g r a f t i n g  m a te r ia l  was much more p o te n t  than  on th e

f i r s t  o c c a s i o n .  R egard in g  th e  mouse t h a t  was n e g a t iv e  

to  th e s e  i n o c u l a t i o n s ,  i t  was th ough t th a t  th e  f o u r th  

i n o c u l a t i o n  was a l s o  i n f e r t i l e ,  b ecau se  no growth  

was e v id e n t  a t  th e  time the f i f t h  was made. Ten  

days a f t e r  the f i f t h  i n o c u l a t i o n ,  sm a ll  tumours were  

found on b o th  s i d e s .  Though the tumour o f  the  

f o u r th  in o c u l a t i o n  was thus ex trem ely  s low  i n  appear

in g ,  y e t  when once s t a r t e d ,  i t  grew r a p id ly  and 

o u t s t r ip p e d  th e  growth r e s u l t i n g  from the f i f t h  

i n o c u l a t i o n .  I t  had h i s t o l o g i c a l l y  th e  same c h a r a c te r s  

and, as f a r  as  one co u ld  ju d g e ,  was n o t  a sp on tan eou s  

grow th . I t  may be co n s id ere d  th a t  th e  r e s i s t a n c e  

was j u s t  s u f f i c i e n t  to  k eep  the growth o f  th e  f o u r th  

i n  abeyance u n t i l  the r e s i s t a n c e  was broken down by 

th e  added a s s a u l t  o f  th e  f i f t h .



E xp erim en t 7 .

12 M ice w hich  were r e f r a c t o r y  to a  f i r s t  i n o c u l a t i o n  

s u c c e e d in g  i n  8 2 -94  per ce n t*  were in o c u la t e d  on a  

secon d  o c c a s io n .  41 days l a t e r ,  w ith  tumour m a t e r i a l ,  

g i v i n g  a s u c c e s s  o f  50 per c e n t ,  i n  th e  c o n t r o l s .  

R e s u l t ,  a l l  n e g a t i v e .

A t h i r d  i n o c u l a t i o n ,  w ith  a c o n tr o l  s u c c e s s  o f  8 4 -9 2  

p er  c e n t . ,  was g iv e n  25 days l a t e r  to  11 m ic e .  The 

r e s u l t  was th a t  4 rem ained n e g a t iv e  and 7 d ev e lo p ed  

tu m ou rs .

A f o u r t h  i n o c u l a t i o n ,  w i th  a  c o n tr o l  s u c c e s s  o f  80 

per  c e n t . ,  was g iv e n  to th e  4 n e g a t i v e s .  5 d ied  

b e f o r e  the  r e s u l t  cou ld  be d e term in ed . The o th e r  

rem ained n e g a t i v e .

Rem arks. -  In  comparing t h i s  exp er im en t w ith  th e

p r e c e d in g ,  we n o te  th a t  a l l  were n e g a t iv e  to  a

secon d  a s  w e l l  as to  a f i r s t  i n o c u l a t i o n .  That

th e  p o s s i b l e  f a c t o r  o f  p o ten cy  o f  dose a f f e c t s  
th e  r e s u l t ,  a s  i t  m ight have done i n  th e  p r e c e d in g

c a s e ,  can be d isc o u n te d  h e r e ,  f o r  th e  th ir d  i n o c u l a 

t i o n  to  w hich  the r e s i s t a n c e  o f  the  m a jo r ity  

succumbed (7 as  a g a in s t  4 ) ,  i s  a p p rox im ate ly  o f  th e  

same power as  th e  f i r s t .  A gain , the p r o p o s i t io n  

t h a t  a tumour o f  low v ir u le n c e  w i l l  p r o t e c t  a g a in s t  

one o f  h i ^  v i r u le n c e  i s  n o t  borne o u t  in  comparing  

the r e s u l t s  o f  the  second  and t h ir d  i n o c u l a t i o n s .



E xperim ent 8 .

14 M ic e ,  w hich  were r e f r a c t o r y  t o  i n o c u l a t i o n  o f  

tumour m a te r ia l  t h a t  was s e p t i c  and d id  n o t  produce  

gro w th s , were in o c u la t e d  on a secon d  o c c a s io n ,  41 

days l a t e r ,  w i th  tumour m a t e r ia l  g i v i n g  a  s u c c e s s  

o f  80 per c e n t ,  i n  th e  c o n t r o l s .  12 m ice s u r v iv e d ,

and o f  th e s e ,  5 rem ained n e g a t iv e  and 7 d ev e lo p ed  

tu m ou rs .

A t h i r d  i n o c u l a t i o n ,  w ith  a c o n tr o l  s u c c e s s  o f  8 4 -1 0 0  

p er  c e n t . was g iv e n  58 days l a t e r  to  th ree  o f  t h e s e  

n e g a t i v e s .  2 s u r v iv e d ,  1 rem ain in g  n e g a t iv e ,  w h i le  

th e  o th er  d eve lop ed  a tum our.

A f o u r t h  i n o c u l a t i o n ,  w i th  a c o n tr o l  s u c c e s s  o f  8 4 -9 2  

per  c e n t . ,  was g iv e n  15 days l a t e r .  The r e s u l t  

was th a t  a tumour s lo w ly  d e v e lo p e d .

Rem arks. -  I t  i s  i n t e r e s t i n g  to o b serv e  lhat the 

s e p t i c  c o n d i t io n  o f  the em ulsion  i n j e c t e d  on th e  

f i r s t  o c c a s io n  p rev en ted  growth ta k in g  p l a c e .

The mass was go t  r id  o f  by s p h a c e la t io n ,  but 

a p p a r e n t ly  some d egree o f  p r o t e c t io n  was c o n fe r r e d  

b eca u se  in  i n o c u l a t i n g  on the secon d  o c c a s io n  

w it h  n o n - s e p t ic  em u ls ion  a ta k e  o f  58 per c e n t ,  

was o b ta in e d  as a g a in s t  80 per c e n t ,  i n  th e  con

t r o l s .  Again we s e e  th a t  r e p e a te d  i n o c u l a t i o n  

t e n d s  to weaken th e  r e s i s t a n c e .



T aking a l l  th e s e  ex p er im en ts  t o g e th e r  m ere ly  from the  

p o in t  o f  v iew  o f  the  s u s c e p t i b i l i t y  o f  r e f r a c t o r y  mice towards  

su b seq u en t i n o c u l a t i o n ,  a p a r t  from the  q u e s t io n s  o f  l e n g t h  o f  

d u r a t io n  o f  in d u ced  r e f r a c t o r i n e s s ,  the e f f e c t  o f  i n c r e a s in g  

a g e ,  and th e  ch an ges in  p o ten cy  o f  i n o c u la t e d  m a t e r i a l ,  we f in d

t h a t ,  r e g a r d in g  mice r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n .

Of 44 a t  second  i n o c u l a t i o n  17 w ere p o s i t i v e  and 27 n e g a t i v e .

Of 20 a t  t h ir d  i n o c u l a t i o n  9 were p o s i t i v e  and 10 n e g a t i v e .

Of 5 a t  f o u r th  i n o c u l a t i o n  1 was p o s i t i v e  and 2 n e g a t i v e .

Of 1 a t  f i f t h  in o c u l a t i o n  1 was p o s i t i v e  .

EXP1KIMEHT3 WITH TI31Æ0UR "Ho. 58."

T h is  tumour i s  a t r a n s p la n ta b le  adenocarcinom a which has  

n ot a h ig h  g r a f t i n g  c a p a c i ty  l i k e  "Ho. 63 ."  Spontaneous ab* 

s o r p t io n  f r e q u e n t ly  o c c u r s .  I t  i s  o f  f a i r l y  slow  grow th .  

T r a n s p la n ta t io n s  are  made from p in -h e a d  s i z e d  fra g m e n ts ,  i . e . ,  

t h e  optimum t r a n s p la n t in g  q u a n t i ty  i s  s m a l l .

E xperim ent 1 .

The e f f e c t  o f  r e i n o c u l a t i o n  i n  th e  c a se  o f  absorbed  

tumour was i n v e s t i g a t e d  a t  th r e e  s ta g e s *  The f i r s t  

mouse had a c h e r r y - s i z e d  tumour w hich  took  1 month 

to  d is a p p e a r .  I t  was r e in o c u la te d  1 month a f t e r  

com plete a b so r p t io n ,  but f a i l e d  to  t a k e .  The 

second mouse had a p e a - s i z e d  tumour w hich p e r s i s t e d  

f o r  26 days b e fo r e  b e in g  c o m p le te ly  a b so r b e d .  I t  

proved n e g a t iv e  to  a second  i n o c u l a t i o n  g iv e n  2



days a f t e r  com plete  d is a p p e a r a n c e .  The t h ir d  had  

a  tumour somewhat la r g e r  th a n  a c h e r r y ,  w h ich , a f t e r  

r e a c h in g  a maximum, s t a r t e d  s lo w ly  to  d im in i s h .  I t  

was r e in o c u la t e d  soon  a f t e r  the  commencement o f  th e  

d im in u t io n ,  but the g r a f t  d id  n ot takej^ nor had i t  

any in f l u e n c e  i n  a r r e s t i n g  or a c c e l e r a t i n g  the  

a b s o r p t io n  o f  th e  former tum our.

Rem arks. -  Mice w hich  have had la r g e  or lo n g - s t a n d in g  

tumours t h a t  have been  ab sorb ed , are  e x c e e d in g ly  

r e f r a c t o r y  to sub seq u en t i n o c u l a t i o n s ,  and the 

r e f r a c t o r i n e s s  i s  a t  i t s  h e i g h t  during  the time 

o f  a b so r p t io n  o f  the tumour.

E xperim ent 2 .

14 M ice w hich were r e f r a c t o r y  to an i n o c u l a t i o n  th a t  

su c ceed ed  in  6 per c e n t ,  o f  th e  s e r i e s ,  were  

in o c u la t e d  on th e  second o c c a s io n ,  30 days a f t e r 

w ards, w i th  tumour m a te r ia l  g iv in g  a s u c c e s s  o f  

6 per c e n t ,  o r i g i n a l l y  in  the c o n t r o l s ,  the c o n tr o l  

tumours a l l  b e in g  absorbed f i n a l l y .  A l l  the  an im als  

proved  s t i l l  r e f r a c t o r y .

A t h ir d  i n o c u l a t i o n ,  w i th  a c o n tr o l  s u c c e s s  o f  29 

per c e n t .  ( 1 1 / 3 8 ) ,  was g iv e n  44 days l a t e r  to 8 

m ic e .  7 s u r v iv e d  and a l l  proved n e g a t i v e .

A f o u r t h  i n o c u l a t i o n ,  th e  c o n t r o l s  o f  which were  

c a r r ie d  o f f  by ep idem ic  was g iv e n  to  5 m ic e ,  46 

days l a t e r .  3 s u r v iv e d .  R e s u l t ,  2 were n e g a t iv e ;

1 showed a sm all temporary tumour.



^ f i f t h  i n o c u l a t i o n ,  the c o n t r o l s  o f  w h ich  gave 6

tumours in  I S ,  o n ly  1 o f  w hich  was p r o g r e s s i v e ,

was g iv e n  to  2 m ic e ,  24 days l a t e r .  The r e s u l t

waa th a t  1 rem ained n e g a t iv e ,  w h i l s t  the. o th e r  
d e v e lo p e d  a c h e r r y - s i z e d  tumour w hich  was r a p id ly

a b so r b e d .

A s i x t h  i n o c u l a t i o n ,  th e  c o n t r o l s  o f  w hich  were a l l  

n e g a t iv e ,  was g iv e n  39 days l a t e r  to  2 m ic e .  The 

r e s u l t  was th a t  t h e  one w hich  had been q u i t e  

r e f r a c t o r y  th ro u g h o u t,  s t i l l  rem ained s o ,  w h i l s t  

th e  o t h e r ,  w hich  showed a temporary tumour f o l l o w 

in g  th e  f i f t h  i n o c u l a t i o n ,  d ev e lo p ed  one a g a in ,  

w hich  showed a maximum o f  10 x  6mm,, and a f t e r  

20 days was a b so rb ed .

Rem arks. -  Only temporary w eakening o f  the o r i g i n a l  

r e f r a c t o r i n e s s  was e l i c i t e d  by tkie l a s t  th r e e  

i n o c u l a t i o n s .  I t  i s  to  be hoted th a t  i n  the c a s e  

o f  th e  l a s t  i n j e c t i o n ,  the p o ten cy  o f  th e  tumour 

em u ls io n ,  w h i le  n o t  s u f f i c i e n t l y  g r e a t  to  produce  

growth i n  f r e s h  c o n t r o l s ,  was s u f f i c i e n t  to g iv e  a  

temporary growth i n  one o f  th e  t r e a t e d  an im a ls  .

T h is  goes to show t h a t  i t s  s u s c e p t i b i l i t y  had sunk 

below  Ihe norm al.

Experim ent 5 »
14 M ice w hich  were r e f r a c t o r y  to an i n o c u l a t i o n  th a t  

su cceed ed  i n  10 per c e n t ,  o f  th e  s e r i e s  ( a l l  tumours  

p r o g r e s s i v e ) ,  were in o c u la te d  on the  secon d  o c c a s io n  

51 days l a t e r ,  w i th  tumour m a t e r ia l^ iv in g  a s u c c e s s



o f  29 per c e n t ,  in  th e  c o n t r o l s .  The r e s u l t  was 
n e g a t iv e  •

A t h i r d  I n o c u la t io n ,  th e  c o n t r o ls  o f  w hich  showed 

th e  m a te r ia l  to  he s e p t i c ,  was g iv e n  46 days l a t e r ,  

to  6 m ic e .  5 l i v e d ,  and a l l  were n e g a t iv e #

A f o u r t h  i n o c u l a t i o n ,  g i v i n g  6 p o s i t i v e s  (o n ly  one 

p r o g r e s s iv e )  i n  13 c o n t r o l s ,  was g iv e n ,  24 days  

l a t e r ,  to 3 m ic e .  They a l l  proved n e g a t iv e #

A f i f t h  i n o c u la t io n  was g iv e n  to  one mouse b u t i t  d ie d

b e f o r e  r e s u l t  co u ld  be e s t i m a t e d .  The c o n t r o l s  
were a l l  n e g a t i v e •

Remark. -  In  t h i s  experim ent r e p e a te d  i n o c u l a t i o n  

f a i l e d  to  g iv e  ev id en ce  o f  w eakening  o f  r e f r a c t o r i 

n e s s  .

Experim ent 4 .

4 M ic e ,  w hich  were r e f r a c t o r y  to  a f i r s t  i n o c u l a t i o n  
th a t  produced 6 per c e n t ,  o f  d im in is h in g  tumours

i n  the s e r i e s  were in o c u la te d  on a seco n d  o c c a s io n ,

44 days l a t e r ,  w ith  tumour m a te r ia l  g iv i n g  a

su cc ess  o f  29 per c e n t ,  in  th e  c o n t r o l s .  3 l i v e d .

2 rem ained n e g a t iv e  and 1 d ev e lo p ed  a tumour w hich

grew p r o g r e s s iv e ly #

A t h ir d  i n o c u l a t i o n ,  w i t h  tumour m a te r ia l  w hich was 

s e p t i c  as  the  c o n t r o ls  showed, was g i v e n ,  46 days  

l a t e r ,  w ith o u t  d e f i n i t e  r e s u l t .

Remark. -  The second  in o c u l a t i o n  shows w eakening o f

r e f r a c t o r i n e s s .
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E xperim ent 5 .

23 M ice ,  w h ich  were r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n  

t h a t  su c ceed ed  in  29 per c e n t ,  o f  the s e r i e s ,  were  

in o c u la t e d  on a secon d  o c c a s io n ,  46 days l a t e r ,  

w it h  tumour m a te r ia l  w hich  was s e p t i c .  19 l i v e d  

b u t a l l  were n e g a t i v e •

A t h ir d  i n o c u l a t i o n ,  w i t h  a c o n tr o l  s u c c e s s  o f  6 

(on e  p r o g r e s s iv e  o n ly )  i n  13 , was g iv e n ,  24 days  

l a t e r ,  to  7 m ic e .  5 l i v e d .  The r e s u l t  was th at  

3 rem ained n e g a t iv e ,  w h i l s t  2 showed temporary  

p e a - s i z e d  g r o w th s .

A f o u r t h  i n o c u l a t i o n ,  t ie  c o n t r o l s  o f  which were  

n e g a t iv e ,  were g iv e n ,  39 days l a t e r ,  to  3 m ic e .

The r e s u l t  was th a t  1 was n e g a t iv e ,  w h i le  the 

o th e r  two d ev e lo p ed  sm a ll  tumours which were  

a b so r b e d •

Remark. -  The r e f r a c t o r i n e s s  has d e f i n i t e l y  been  

low ered  below  the norm al.

E xperim ent 6 .

6 Mice out o f  a s e r i e s  which was r e f r a c t o r y  to  the  

i n o c u l a t i o n  o f  a s e p t i c  tumour em u ls io n  were 

r e in o c u la t e d  24 days l a t e r  w ith  tumour m a te r ia l  

g i v i n g  a s u c c e s s  o f  6 -1  out o f  13 c o n t r o l s  . 3

l i v e d .  A l l  remained n e g a t iv e *

A th ir d  i n o c u l a t i o n ,  the c o n t r o l s  o f  w h ich  were a l l  

n e g a t iv e ,  was g iv e n  39 days l a t e r  to  3 m ic e .  The 

r e s u l t  was th at 2 were n e g a t iv e  and 1 d eve lop ed  

a la r g e  t r a n s p la n t a b le  tum our.



Remark. -  T h is  exp erim en t shows c l e a r l y  1hat th e  

r e f r a c t o r i n e s s  was a b o l i s h e d  by th e  th ir d  i n o c u l a 

t i o n  i n  one c a s e .  In  f a c t ,  s u s c e p t i b i l i t y  had so  

f a r  su c c e e d e d  r e f r a c t o r i n e s s  th a t  1he tumour 

em u ls io n  w hich  produced no growth w hatever  in  

f r e s h  c o n t r o l s  gave a  good growth i n  one o f  the 

t r e a t e d  s e r i e s .

Experim ent 7 »

2 M ice r e f r a c t o r y  to  a f i r s t  i n o c u l a t i o n  g i v i n g  a  

s u c c e s s  o f  6 -1  i n  the s e r i e s  o f  13 were in o c u la t e d  

a s e cond t im e , 39 days l a t e r ,  w ith  tumour em u ls io n  

th a t  d id  n o t  produce growth i n  th e  c o n t r o l s .  No 

growth r e s u l t e d .

The experim ent co u ld  n o t  be c a r r ie d  fu r th e r  a s  the  

s t r a i n  d ie d  o u t ,  but the c o n c lu s io n  cannot be 

m a in ta in ed  th a t  the r e f r a c t o r i n e s s  has  d eep en ed .

Experim ent 8 .

A mouse which had proved p o s i t i v e  to  f i r s t  i n o c u l a t i o n  

had i t s  tumour removed by o p e r a t io n .  A f te r  s u f f i c i e n t  

la p s e  o f  t im e, to see  t h a t  no r e c u r r e n c e  f o l lo w e d  

i t  was r e in o c u la te d  on th e  o p p o s i t e  s i d e .  I t  

proved r e f r a c t o r y  to  t h i s  second i n o c u l a t i o n .  I t  

was in o c u la te d  f o r  a t h i r d  t im e .  The r e s u l t  was 

t h a t  a p r o g r e s s iv e  tumour s lo w ly  d e v e lo p e d .

Remarks . -  T h is  ^ o u l d  be compared w i t h  the f i f t h  

exp erim en t w ith  tumour "No. 63 ."  I t  d em on stra tes



t h a t  a s u s c e p t i b i l i t y  to one i n o c u l a t i o n  does not  

im ply  s u s c e p t i b i l i t y  to  a s e c o n d .  The s u s c e p t i b i l i t y  

was f o l l o w e d  by r e f r a c t o r i n e s s ,  which a g a in  gave  

p la c e  to  s u s c e p t i b i l i t y .  This i s  the con v erse  ofja 

th e  p r e v io u s  exp er im en ts , and su p p o rts  the v iew  

t h a t  s u s c e p t i b i l i t y  and r e f r a c t o r i n e s s  i n  a p a r

t i c u l a r  anim al are  not c o n s ta n t  b u t  a l t e r n a t i n g  

c h a r a c t e r s .

In  t h i s  tu m ou r ,th e  low  p o ten cy  o f  1he c e l l s  i s  n o t  so w e l l  

s u i t e d  as i n  th e  p r e v io u s  tumour f o r  b r in g in g  ou t the dim inu

t i o n  o f  r e f r a c t o r i n e s s  by r e p e a te d  i n o c u l a t i o n ,  b u t  i t  does

u n i i l s ta k e a b ly  show t h a t  such a th in g  o c c u r s .  I t  has been  on 

tumours o f  low g r a f t i n g  p o ten cy  th a t  t h e  erron eou s  c o n c lu s io n s  

r e g a r d in g  the in c r e a s e  o f  immunity have m ain ly  been b u i l t #

I f  we group the number o f  exp er im en ts  to g e th e r  as b e f o r e ,  

a c c o r d in g  to  the  number o f  i n o c u l a t i o n s ,  we o b ta in  t ie  f o l l o w i n g  

r e s u l t

Of 52 M ice r e f r a c t o r y  to 1 i n o c u l a t i o n ,  1 was p o s i t i v e  

51 were n e g a t iv e  to  the second*

Of 20 r e f r a c t o r y  to 2 i n o c u l a t i o n s ,  1 was p o s i t i v e ,

1 was te m p o r a r ily  p o s i t i v e ,  and 18 were n e g a t iv e  

to  th e  -ftiird i n o c u l a t i o n .

Of 9 r e f r a c t o r y  to 3 i n o c u l a t i o n s ,  3 were tem p orar ily

p o s i t i v e ,  and 6 were n e g a t iv e  to  the fo u r th  in o c u 

l a t i o n .

Of 2 r e f r a c t o r y  to  4 i n o c u l a t i o n s ,  1 was te m p o r a r i ly  

p o s i t i v e ,  and 1 was n e g a t iv e  to the f i f t h  in o c u l a t i o n .



Of 2 r e f r a c t o r y  to  5 i n o c u l a t i o n s ,  1 was te m p o r a r ily  

p o s i t i v e ,  and 1 was n e g a t iv e  t o  th e  s i x t h  i n o c u l a 

t i o n .

EXPERIMENTS WITH "TUMOUR 32 ."

T h is  tumour i s  a t r a n s p la n ta b le  carcinom a o f  a  m ixed t y p e ,  

o f t e n  showing a  preponderance o f  squamous e p i th e l iu m ,  a t  o th e r  

t im es  a  preponderance o f  g land  e p i th e l iu m ,  sometimes both  

ty p e s  b e in g  m ix e d .  In  our short ex p er ien ce  o f  i t ,  the adeno

carcin om a tou s  ty p e  has p rep on d era ted , and was m o st ly  e x c l u s i v e .  

The tumour was in o c u la t e d  at a dose  o f  0 . 0 5 c c .  The t r a n s 

p l a n t a t i o n s  are  c h a r a c te r i s e d  by a very h ig h  i n i t i a l  p e r c e n ta g e

o f  s u c c e s s f u l  r e s u l t s ;  the  growth i s  g e n e r a l ly  v ery  r a p id ,  
f a i r l y  l a r g e  tumours b e in g  e v id e n t  i n  10 days; spontaneous

a b s o r p t io n ,  whi d i  ta k e s  p la c e  r a p i d l y ,  i s  v ery  common. The

e x p e r im e n ts  were not s u f f i c i e n t l y  p r o t r a c te d ,  owing to  the

d y in g  o u t  o f  the  s t r a i n ,  to  en ab le  u s  to in ' i 'e s t ig a te  f u l l y

t h e  q u e s t io n  o f  d u r a t io n  o f  r e f r a c t o r i n e s s .

E xperim ent 1 .

I n  th e  f i r s t  i n o c u l a t i o n s ,  100 per c e n t ,  o f  the  

s e r i e s  developed  tumours. 2 mice were in o c u la te d  

on a second  o c c a s io n ,  37 days l a t e r ,  w ith  tumour 

m a te r ia l  g i v i n g  i n  the c o n t r o l s  an i n i t i a l  s u c c e s s  

o f  7 put o f  : 13 , on ly  one o f  ü ie se  b e in g  p r o g r e s s i v e .  

At the time o f  i n o c u l a t i o n ,  1 o f  th ese  had a tumour



w h ich  d im in ish e d  to  th e  s i z e  o f  a pea; th e  o th e r  

had a tumour w hich  j u s t  d i s a p p e a r e d .  In  b o th  c a s e s  

t h e  r e s u l t s  were n e g a t i v e .

A t h i r d  i n o c u l a t i o n  was perform ed on the 2 m ic e ,

101 days l a t e r .  The c o n t r o l s  gave an i n i t i a l  

s u c c e s s  o f  2 ou t o f  5 ,  both  tumours d i s a p p e a r in g .  

The r e s u l t s  were a g a in  n e g a t i v e .

E xperim ent 2 .

I n  th e  f i r s t  i n o c u l a t i o n  th e r e  was an i n i t i a l  s u c c e s s  

o f  7 tumours i n  13 m ic e .  A f t e r  the  la p s e  o f  101 

days from the tim e o f  th e  f i r s t  i n o c u l a t i o n ,  a  

seco n d  was g iv e n  to  2 m ice;  one o f  t h e s e  had been  

n e g a t iv e  th ro u g h o u t, the  o th e r  had th e  rem ains o f  

a d im in is h in g  tum our. The c o n t r o l s  gave i n i t i a l l y  

2 i n  5 b u t  t h e s e  two tumours w ere a b so r b e d .  The 

secon d  i n o c u l a t i o n  was w ith o u t  e f f e c t .

E xp er im en t 3 .

In  t h e  f i r s t  i n o c u l a t i o n  th e r e  was an i n i t i a l  s u c c e s s  

o f  18 tumours i n  42 m ic e ,  12 o f  w hich  p r o g r e s s e d .

94 d a y s  a f t e r  the f i r s t  i n o c u l a t i o n  6 m ice were  

su b m itte d  to  a secon d  i n o c u l a t i o n  w i t h  m a te r ia l  

w h ich  gave an i n i t i a l  s u c c e s s  o f  2 i n  5 w i th  sub

se q u e n t  a b s o r p t io n  o f  th e se  two tum ours. 5 o f  

t h e s e  m ice had b een  n e g a t iv e  to  the  f i r s t  i n o c u l a 

t i o n  and proved  r e f r a c t o r y  to the se co n d ;  the  

s i x t h  bdr e a tumour w hich  was i n c r e a s in g  a t  th e

tim e o f  secon d  i n o c u l a t i o n .  I n  th e  l a t t e r  c a se  th e  
secon d  i n j e c t i o n  was n e g a t iv e ,  t h o u ^  th e  o r i g i n a l

— wa n t  n n  I n n r e a a l n e .



Rem arks. -  I t  i s  somewhat s tr a n g e  th a t  the o r i g i n a l  

s u s c e p t i b i l i t y  o f  t h i s  a n im a l,  w hich  e v id e n t ly  

was n o t  d im in is h in g ,  b eca u se  "die tumour was i n 

c r e a s i n g ,  shou ld  n ot have en couraged  the  growth o f  

th e  m a te r ia l  su b s e q u e n t ly  in o c u l a t e d  even  t h o u ^  

th e  g r a f t i n g  c a p a c ity  was lo w .  Such a n o m a lie s  are  

n o t  in f r e q u e n t ,  and E h r l i c h  has l a i d  undue em phasis  

on t h i s  phenomenon i n  h i s  atrepikb th e o r y  o f  im m unity .

E xperim ent 4 .

In  th e  f i r s t  i n o c u l a t i o n  th e  m a t e r ia l  was s e p t i c  and 

no grow ths r e s u l t e d .  44 days a f te r w a r d s  a  second  

i n o c u l a t i o n  was g iv e n  to 2 m ic e .  The c o n t r o l s  

gave o r i g i n a l l y  2 in  5 w i t h  su b seq u en t a b s o r p t io n .

The r e s u l t s  were n e g a t iv e  i n  b o th  c a s e s .

E xperim ent 5 .

The f i r s t  i n o c u l a t i o n  showed an i n i t i a l  s u c c e s s  o f  

100 p er  c e n t ,  i n  th e  s e r i e s ,  but o n ly  one t h ir d  

o f  them p r o g r e s s e d . 17 days a f t e r  th e  f i r s t

i n o c u l a t i o n ,  a secon d  was g iv e n  to  5 m ice w i th  

m a t e r ia l  which i n  tiie c o n t r o l s  gave an i n i t i a l  

s u c c e s s  o f  6 in  11 , a l l  f i n a l l y  b e in g  a b so r b e d .

Some o f  th e s e  5 m ice  had tumours a t  th e  time o f  

seco n d  i n o c u l a t i o n ,  i n  o t h e r s  th ey  had d isa p p e a r e d .

The r e s u l t  in  each c a se  was as f o l l o w s : -  

House A . -  At time o f  second  i n o c u l a t i o n  th e  tumour

had d im in ish e d  to  h a l f  o f  i t s  maximum. I t  went on



d im in is h in g  and d is a p p e a r e d .  The second i n o c u l a 

t i o n  was n e g a t i v e .

Mouse B .  -  The tumour, o r i g i n a l l y  the s i z e  o f  two 

p e a s ,  had d im in is h e d  to  th e  s i z e  o f  a  p i n ' s  h e a d .

The seco n d  i n o c u l a t i o n  was n e g a t i v e .

Mouse C. -  The o r i g i n a l  tumour had j u s t  d is a p p e a r e d .  

The secon d  i n o c u l a t i o n  produced a temporary grow th,  

sm a ll  i n  s i z e .

Mouse B . -  The tumour had been  s t e a d i l y  i n c r e a s i n g ,  

but su d d en ly  i t  began to  d e c r e a s e  and r a p id ly  

d is a p p e a r e d .  The seco n d  i n o c u l a t i o n  produced a

. s m e l l  growth t h a t  a l s o  r a p id ly  d i s a p p e a r e d .
Mouse E . -  The o r i g i n a l  tumour had b een  o f  c o n s id e r 

a b le  s i * e  when i t  s t a r t e d  r a p id ly  to  d e c r e a s e .

The second i n o c u l a t i o n  was perform ed b e fo r e  the  

d is a p p e a r a n c e .  A sm all nodu le  r e s u l t e d  t h a t  a l s o  

q u ic k ly  d is a p p e a r e d .

A t h i r d  i n o c u l a t i o n ,  w ith  m a te r ia l  g i v i n g  an i n i t i a l  s u c c e s s  

o f  7 i n  1 3 ,  1 o f  w hich  was p r o g r e s s i v e ,  was g iv e n  44 

days a fterw a rd s  to  2 m ic e .  The r e s u l t  was t h a t  i n  1 a  

tumour o f  the s i z e  o f  two p ea s  somewhat s lo w ly  appeared  

and l a s t e d  f o r  10 days b e f o r e  d im in is h in g ,  and i n  the  

o th e r  a l a r g e r  growth r e s u l t e d  w h ich  l a s t e d  f o r  a month 

b e f o r e  a b s o r p t i o n .



The e x p er im en ts  w ith  t h i s  tumour are  n o t  s u f f i c i e n t l y  

p r o lo n g e d  to  b r in g  more than  s l ig h i t  e v id e n c e  forw ard in  

sup p ort o f  the v iew  t h a t  sub seq u en t i n o c u l a t i o n s  tend  to  weaken  

r e f r a c t o r i n e s s ,  but i n  t h e l a s t  o f  the s e r i e s  the o b s e r v a t io n s  

go to  su p p o rt  t h i s  t h e o r y .  In  t h e s e  we s e e  th a t  the s t r o n g e s t  

"immunity" w h ich  we have found to  r e s u l t  from the a b s o r p t io n  

o f  tumours th a t  have rea ch ed  an a p p r e c ia b le  s i z e ,  as  c o n t r a s t e d  

w ith  th e  r e f r a c t o r i n e s s  c a l l e d  f o r t h  by th e  a b so r p t io n  o f  

m a t e r ia l  t h a t  has n o t  e x h i b i t e d  marked p r o l i f e r a t i o n ,  i s  not  

a b s o lu t e  nor l a s t i n g  but i s  m ere ly  a p a s s in g  c o n d i t i o n ,

EXPERIMENTS WITH TUÎ50UR "No. 57 ."

T h is  tumour i s  a s p in d le  c e l l  sarcoma w hich  a ro se  d u r in g  

t h e  t r a n s p l a n t a t i o n  o f  a ca rc in om a. A com p le te  a c c o u n t  o f  i t  

i s  g iv e n  by Haaland i n  th e  T h ird  S c i e n t i f i c  R eport o f  the  

I m p e r ia l  Cancer R esea rch  Eund. I t  g i v e s  a v a r ia b le  s u c c e s s  

on t r a n s p l a n t a t i o n ,  som etim es r e a c h in g  100 p er  c e n t .  Spon

ta n e o u s  a b s o r p t io n ,  xsBuetxmKSxxxxjehtK^xlSfixpBXxxgiQ even  o f

f a i r l y  la r g e  n o d u le s ,  i s  a common c h a r a c t e r i s t i c ,  and when t h i s  

a b s o r p t io n  ta k e s  p i  ace i t  i s  g e n e r a l ly  very  r a p i d .  The 

i n o c u l a t i n g  dose i s  0 . 0 2 5 c c .

W ith  r e g a r d  to  some o f  t h e  e a r l i e r  i n o c u l a t i o n s  th e  c h a r ts  

o f  c o n t r o l s  were u n f o r t u n a t e ly  d e s t r o y e d .  The s t r a i n  had d ied  

o u t  b u t  was a g a in  r e v iv e d  by the k in d n e ss  o f  D r .  B a s h fo r d ,

To save  r e p e t i t i o n  t h e l a t e r  c o n t r o l s  are p u t  to g e th e r  

and w i l l  be r e f e r r e d  to  th ro u g h o u t by the c o r r e sp o n d in g  l e t t e r .



C o n tro l  À# -  At the end o f  16 d a y s ,  27 were p o s i t i v e

(100  per c e n t . ) ,  hut o f  th e s e  o n ly  one 

p ro g ressed ^  the r e s t  s lo w ly  a b so r b e d .

C o n tro l  B ,  -  In  14 d a y s ,  15 were p o s i t i v e  o u t  o f  2 0 .

2 p r o g r e s s e d •

C o n tro l  C . -  In  18 d a y s ,  11 were p o s i t i v e  o u t  o f  1 7 .

5 p r o g r e s s e d .

C on tro l D . -  In  14 d a y s ,  6 were p o s i t i v e  o u t  o f  8 .  A l l

s lo w ly  a b so r b e d .

C o n tro l E .  -  In  17 d a y s ,  6 were p o s i t i v e  o u t  o f  1 3 .

\  2 p r o g r e s s e d .

E xp erim en t 1 .
;

W ith  a f i r s t  i n o c u l a t i o n  g i v i n g  a s u c c e s s  o f  83 per  

c e n t ,  i n  the s e r i e s ,  1 mouse d ev e lo p ed  a f a i r l y  

l a r g e  tumour w hich  d isa p p e a r e d  by the n in e t e e n t h  

d a y .

A s e  cond i n o c u l a t i o n .  C on tro l A, was g iv e n  87 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

A t h i r d  i n o c u l a t i o n .  C on tro l B, was g iv e n  17 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

A f o u r t h  i n o c u l a t i o n .  C on tro l C, was g iv e n  28 days  

l a t e r .  The r e s u l t  was th a t  a tumour d ev e lo p ed  w hich  

took  f u l l y  a month to rea ch  i t s  maximum, and l a s t e d  

fo r  another month b e f o r e  b e in g  a b so r b e d .

A f i f t h  i n o c u l a t i o n .  C on tro l D, was g iv e n  78 days  

l a t e r .  The r e s u l t  was n e g a t i v e .



A s i x t h  i n o c u l a t i o n ,  c o n t r o l  E, was g iv e n  54 d a y s > t  

l a t e r  . The r e s u l  t  was n e g a t iv e  •

Rem arks. # The o r i g i n a l  s t a t e  o f  t h e  mouse was one 

o f  tem porary s u s c e p t i b i l i t y  r e p la c e d  by r e f r a c t o r i  

n e s s ,  a r e f r a c t o r i n e s s  t h a t  l a s t e d  through  two 

s u c c e e d in g  i n o c u l a t i o n s ,  b u t  a g a in  r e v e r t e d  to  

s u s c e p t i b i l i t y  at the time o f  th e  f o u r t h  i n o c u l a 

t i o n .  On t h i s  o c c a s io n  th e  s u s c e p t i b l e  p e r io d  was 

o f  lo n g e r  d u r a t io n  than th e  f i r s t  t e s t  showed,

b u t  i t  gave p la c e  a g a in  to  r e f r a c t o r i n e s s .

E xperim ent 2 .

The f i r s t  i n o c u l a t i o n  had produced a m ed iu m -sized  

tumour by % e te n th  d a y .  W ith in  a week t h i s  had  

c o m p le te ly  d isa p p e a r e d .

A secon d  i n o c u l a t i o n ,  c o n t r o l  A, was g iv e n  58 days  

a f t e r  the f i r s t . The r e s u l t  was a v e r y  la r g e

growth by th e  tenth  day, ta k in g  over  a month to  
a b so r b .

A th ir d  i n o c u l a t i o n ,  c o n t r o l  B, was g iv e n  17 days  

a f t e r  th e  secon d  and d u r in g  th e  time t h a t  th e  

form er tumour was d im in i s h in g .  . The r e s u l t  was 

n e g a t i v e .

A f o u r t h  i n o c u l a t i o n ,  c o n t r o l  C, was g iv e n  28 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

A f i f t h  I n o G u la t io n ,  c o n t r o l  D, was g iv e n  78 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

Remarks . -  The c o n d i t io n  produced by the a b so r p t io n  

o f  th e  o r i g i n a l  tumour d id  n o t  p r e v e n t  the d e v e lo p -



ment o f  a l a r g e  tumour i n  con seq uence  o f  th e  seco n d  

i n o c u l a t i o n ,  and i n  the l a t t e r  c a s e  th e  time o f  

d im in u t io n ,  an e v id e n c e  o f  th e  p o te n c y  o f  th e  

r e f r a c t o r y  s t a t e ,  was g r e a t e r  than i n  th e  f i r s t  

i n s t a n c e .  The r e s u l t  o f  th e  t h ir d  i n o c u l a t i o n  

would i n d i c a t e  h ere  t h a t  th e  r e f r a c t o r i n e s s  i s  a t  

i t s  maximum d u r in g  th e  tim e o f  d im in u t io n  o f  a  

tumour. S u s c e p t i b i l i t y  d id  n ot sup erven e  a f te r w a r d »

E xperim ent 3 .

10 M ice , r e f r a c t o r y  to a f i r s t  i n o c u l a t i o n  w hich  

su c c e e d e d  i n  83 per c e n t ,  o f  the s e r i e s ,  were  

in o c u la t e d  o n  a secon d  o c c a s io n ,  19 days l a t e r ,  . 

w i t h  th e  same m a t e r ia l  (k ep t  on i c e )  a s  i n  the  

f i r s t  i n s t a n c e .  The r e s u l t  was th a t  o f  th e  9 t h a t  

s u r v iv e d  a l l  were n e g a t i v e ,

A t h i r d  i n o c u l a t i o n  was g iv e n  to  7 m ic e ,  30 days 

l a t e r .  The r e s u l t  was th a t  6 l i v e d ;  4 rem ained  

n e g a t iv e  and 2 d e v e lo p e d  la r g e  t r a n s p la n ta b le  

tum ours,

A f o u r t h  i n o c u l a t i o n  o f  doub le  t h e  u s u a l  dose was 

g iv e n  to  4 m ic e ,  14 days  l a t e r .  R e s u l t ,  n e g a t i v e .

A f i f t h  i n o c u l a t i o n  was g iv e n  to  2 s u r v iv o r s ,  24 

days l a t e r .  C ontro l A . The r e s u l t  was n e g a t iv e  

i n  one and a temporary tumour i n  t h e  o t h e r .

A s ix t h  i n o c u l a t i o n ,  c o n tr o l  B, was g iv e n  to  b o th  

17 days l a t e r .  R e s u l t ,  n e g a t i v e .



A s e v e n th  i n o c u l a t i o n ,  c o n t r o l  C, was g iv e n  28 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

An e i g h t h  i n o c u l a t i o n ,  c o n t r o l  D, was g iv e n  78 days  

l a t e r .  The r e s u l t  was t h a t  one rem ained n e g a t iv e ;  

th e  o th e r  gave a sm all temporary tum our. That 

w h ich  was n e g a t iv e  d i e d .

A n i h t h  i n o c u l a t i o n ,  c o n t r o l  E, was g iv e n  to  t h e  

r e m a in in g  mouse 54 days l a t e r .  R e s u l t ,  n e g a t i v e .

Remarks . -  The o r i g i n a l  r e f r a c t o r i n e s s  s u r v iv e d  a  

se c o n d  a s s a u l t  by th e  same m a t e r i a l ,  w h ich  was 

s t i l l  l i v i n g  and capab le  o f  p ro d u c in g  grow th, as  

was a d m in is te r e d  on t h e  f i r s t  o c c a s i o n .  On th e  

t h i r d  i n o c u l a t i o n  we f in d  t h a t  the  r e f r a c t o r i n e s s ,  

sc  f a r  from b e in g  a c c e n t u a te d ,  h as  a c t u a l l y  been  

a b o l i s h e d ,  so that i n  one t h ir d  o f  the c a s e s  p r o 

g r e s s i v e  growth r e s u l t e d .  The r e s t  e x h i b i t  
f l u c t u a t i o n s  i n  s u s c e p t i b i l i t y  th ro u g h o u t  the

s u c c e e d in g  i n o c u l a t i o n s .

Experim ent 4 .

6 M ice ,  w h ich  had had tumours a s  a r e s u l t  o f  a f i r s t  

i n o c u l a t i o n ,  and i n  w hich th e  tumours were a b sorb ed ,  

were in o c u la t e d  on a second  o c c a s io n ,  49 days l a t e r .  

5 s u r v iv e d  and a l l  proved  n e g a t i v e .

A t h i r d  i n o c u l a t i o n  o f  double th e  u su a l  dose was 

g iv e n ,  14 days l a t e r  . Only one s u r v iv e d  and i t

proved  n e g a t i v e .

Remark. -  T h is  sh o r t  experim ent shows no change from
~ ~ P i : r g f r a e lo r in e g ^ ^ t l^ t ^ 3 u p e r v e n e d  on th e  o r i g i n a l



E x p e r i m e n t  5 .

1 0  M ice w hich  d ev e lo p ed  tumours a f t e r  a f i r s t  in o c u 

l a t i o n ,  and i n  w h ich  th e  tumours were a b so r b e d ,  

were in o c u l a t e d  on a secon d  o c c a s i o n ,  4 9  days  

l a t e r .  3 s u r v iv e d ,  and a l l  were n e g a t i v e .

A t h ir d  i n o c u l a t i o n ,  o f  d o u b le  th e  u su a l  d o s e ,  was 

g iv e n  14 days l a t e r .  R e s u l t ,  n e g a t i v e .

A f o u r t h  i n o c u l a t i o n ,  c o n tr o l  A, was g iv e n  24 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

A f i f t h  i n o c u l a t i o n ,  C ontro l B, was g iv e n  17 days 

l a t e r  . The r e s u l t  was th at 2 rem ained n e g a t iv e ,  

and 1  d ev e lo p e d  a l a r g e  p r o g r e s s iv e  tumour.

Remarks . -  N o t ic e  t h a t  d o u b lin g  the i n o c u l a t i o n  d o se ,  

though i n e f f e c t i v e  i n  p ro d u c in g  grow th, d id  not  

immunise t h e  a n im a ls  a g a in s t  su b seq u en t i n o c u l a t i o n  

o f  the u s u a l  d o s e .

E xperim ent 6  •

4  M ice w h ich  d eve lop ed  tumours as a r e s u l t  o f  a f i r s t  

i n o c u l a t i o n ,  and i n  w hich  th e  tumours w ere absorbed,  

w ere in o c u la t e d  on a secon d  o c c a s io n ,  44 days l a t e r ,  

w i t h  double the  u su a l  d o s e .  The r e s u l t  was th a t  

1  d e v e lo p ed  a sm all tumour, and the o th e r  th r e e

were n e g a t i v e .

A t h i r d  i n o c u l a t i o n  was g iv e n ,  c o n tr o l  A, to  3 m ic e ,  

24 days l a t e r .  A l l  showed te sp o r a r y  n o d u le s .



A f o u r t h  i n o c u l a t i o n ,  c o n t r o l  B, was g iv e n  17 days  

l a t e r .  1  d ie d ;  Z rem ained n e g a t iv e *

A f i f t h  i n o c u l a t i o n ,  c o n t r o l  C, was g iv e n  28 days 

l a t e r .  R e s u l t ,  n e g a t i v e .

A n l x t h  i n o c u l a t i o n ,  c o n t r o l  D, was g iv e n  78 days  

l a t e r .  R e s u l t ,  n e g a t i v e .

A se v e n th  i n o c u l a t i o n ,  c o n t r o l  E, was g iv e n  34 days  

l a t e r .  R e s u l t ,  n e g a t iv e *

Remarks . •* D o u b lin g  th e  dose  i n  one o f  the c a s e s

produced a sm a ll  tum our. I n  th e  o th e r s  the f l u c t u a 

t i o n s  tow ards s u c e p t i h i l i t y  d id  n o t  approach the  

o r i g i n a l  c o n d it io n *

E xperim ent 7 *

2 0  ¥ i c e  w hich  had been r e f r a c t o r y  t o ,  or  o n ly  gave  

sm a ll  tenporary tumours a f t e r  a f i r s t  i n o c u l a t i o n ,  

w hich  a l t o g e t h e r  in d u ced  13 tumours (o n ly  1 pro»  

g r e s s i v e )  i n  3 2 ,  w ere i n o c u la t e d  f o r  a secon d  t im e .  

C o n tro l  B, 29 daya  l a t e r .  17 l i v e d ;  2 ( l  o f  which  

had been  te m p o r a r ily  p o s i t i v e  to  f i r s t  i n o c u l a t i o n )  

showed sm all temporary tumours; the  rem ainder were  

n e g a t iv e  *

A t h ir d  i n o c u l a t i o n ,  c o n t r o l  C, was g iv e n  28 days 

l a t e r  to 12 m ic e .  10 l i v e d .  R e s u l t ,  n e g a t iv e *

A f o u r t h  i n o c u l a t i o n ,  c o n t r o l  D, was g iv e n  78 days  

l a t e r  to  2 m ic e .  R e s u l t ,  n e g a t iv e *

Remark. -  The r e f r a c t o r i n e s s  has been l i t t l e  changed 

throu ghou t •



E x p e r i m e n t  8*

10 M ic e ,  a l l  o f  which were p o s i t i v e  to  a f i r s t  

i n o c u l a t i o n  s u c c e e d in g  a t  f i r s t  i n  75 per c e n t . ,  

b u t  i n  w h ich  the tumours w ere absorbed^ were  

i n o c u l a t e d  on a second  o c c a s io n ,  28 days l a t e r *  

C o n tro l  B .  At th e  time o f  the l a t t e r  i n o c u l a t i o n ,

. 2  s t i l l  had d im in is h in g  tumours; i n  3 t h e s e  had ju s t  

b e e n  a b s o r b e d .  7 s u r v i v e d .  R e s u l t ,  n e g a t iv e *

A t h ir d  i n o c u l a t i o n ,  c o n tr o l  E, was g iv e n  78 days  

l a t e r .  R e s u l t ,  n e g a t iv e *

Remark. -  R e f r a c t o r i n e s s  p e r s i s t s #

E xp erim en t 9 *

10 Mice from a s e r i e s  i n  w hich  75 per c e n t ,  o f  p o s i 

t i v e  r e s u l t s  (m o s t ly  a f te r w a r d s  a b so r b in g )  were  
o b t a in e d ,  were in o c u l a t e d  on a secon d  o c c a s io n *

28 days l a t e r *  C o n tro l G. At the time o f  t h i s

i n o c u l a t i o n ,  3 w ere , and had b een , n e g a t iv e ;  3 
had d im in is h in g  tumours; 1  had an i n c r e a s in g

tumour; the  rem a in in g  3 d id  n o t  s u r v iv e  lo n g  enough

to  be exam ined. The r e s u l t  was t h a t  a l l  were

n e g a t iv e ;  i n  th e  c a se  o f  t h e  i n c r e a s in g  tumour*

i t  a l s o  d im in is h e d .

A th ir d  i n o c u l a t i o n ,  c o n t r o l  D, was g iv e n  78 days

to  3 m ic e .  R e s u l t ,  n e g a t iv e *

A f o u r t h  i n o c u l a t i o n ,  c o n tr o l  E , was g iv e n  34 days

l a t e r  to  3 m ic e .  R e s u l t ,  n e g a t i v e .



R em arks. -  The r e f r a c t o r i n e s s  rem ained u n a l t e r e d .

The f a c t  t h a t  a mouse show ing an i n c r e a s i n g  tumour, 

so lo n g  a f t e r  the a b s o r p t io n  or d isa p p e a r a n c e  had 

ta k e n  p la c e  i n  t h e  o t h e r s ,  had t h i s  tumour l a t e r  

ab sorb ed  i s  p rob ab ly  n o t  to  be a t t r i b u t e d  to  the  

i n f l u e n c e  o f  th e  second i n o c u l a t i o n  w h ich  d id  not  

t a k e ,  a s  i t  m ig h t  have o c c u r r e d  o th e r w is e #

E xperim ent 1 0 #

5 M ice from a s e r i e s  o f  1 7 , i n  w hich  a f i r s t  i n o c u l a 

t i o n  produced tumours i n  1 1  (3 o f  w hich  p r o g r e s s e d )  

w ere i n o c u la t e d  on a secon d  o c c a s io n .  78 days l a t e r .  

C o n tro l D . Of th ese  m ice 2  had b een  n e g a t iv e  to  

f i r s t  i n o c u l a t i o n ,  and 3 ,  t h o u ^  n e g a t iv e  a t  time 

o f  second  i n o c u l a t i o n  had p r e v io u s ly  been  p o s i t i v e .  

The r e s u l t  was t h a t  4 rem ained n e g a t iv e ,  and 1 

d ev e lo p ed  an i n c r e a s in g  t r a n s p la n t a b le  tumour.

A t h i r d  i n o c u l a t i o n ,  c o n tr o l  E, was g iv e n  34 days 

l a t e r  to  3 m ic e .  R e s u l t ,  n e g a t i v e .

Remarks . -  D e f i n i t e  change o f  r e f r a c t o r i n e s s  to  

s u s c e p t i b i l i t y  i s  e v id e n t ,  e s p e c i a l l y  when i t  i s  

remembered t h a t  t i e  tumour m a te r ia l  u se d  i n  th e  

secon d  i n o c u l a t i o n  was not p o te n t  enough to  produce  

i n c r e a s i n g  growths in  the  c o n t r o l s  and y e t  succeeded  

i n  p ro d u c in g  a la r g e  grow ing tumour i n  one o f  the  

t r e a t e d  m ice*



E x p e r i m e n t  1 1 .

8  M ice had had a f i r s t  i n o c u l a t i o n ,  w h ich  gave 7

tumours ( a l l  o f  which a b so rb ed )  i n  a  s e r i e s  o f

2 0 , w ere in o c u l a t e d  a se c o n d  tim e a s  f o l l o w s :

(a )  3 m ic e ,  o r i g i n a l l y  n e g a t iv e ,  were r e i n o c u l a t e d

35 days l a t e r .  C o n tro l D . 2 l i v e d  andboth remained

p e g à t l v e .  (b )  5 m ic e ,  a l l  o f  w hich  o r i g i n a l l y

had tumours s lo w ly  ab so rb ed , were r e in o c u la t e d

69 days a f t e r  f i r s t .  C o n tro l E .  R e s u l t ,  n e g a t i v e .

T h ird  i n o c u l a t i o n ,  c o n tr o l  E, was g iv e n  to  a s u r v iv o r

o f  t h e  form er , 34 days l a t e r .
R em arks. -  R e f r a c t o r i n e s s  u n ch an ged .

E xperim ent 1 2 .
4 M ic e ,  from w h ich  th e  tumours r e s u l t i n g  from a

f i r s t  i n o c u l a t i o n  had been ab sorb ed , were r e in o c u 

l a t e d  34 days l a t e r .  C on tro l E .  3 l i v e d .  R e s u l t ,  
n e g a t i v e .

Taking to g e th e r  the v a r io u s  exp er im en ts  i n  s e r i e s  c o r r e s 

p on d in g  to  the number o f  i n o c u l a t i o n s  we o b t a in  the r e s u l t :

Of 67 r e f r a c t o r y  to  1 i n o c u l a t i o n ,  53 remained n e g a t iv e ,

3  showed temporary tum ours, and 1  was d e f h i t e l y  p o s i t i v e  

a f t e r  Hie second  i n o c u l a t i o n .

Of 29 r e f r a c t o r y  to 2 i n o c u l a t i o n s ,  26 rem ained  n e g a t iv e ,  

and 3  showed temporary tumours a f t e r  th e  t h i r d  i n o c u l a 

t i o n .

Of h7 r e f r a c t o r y  to  3 i n o c u l a t i o n s ,  16 rem ained n e g a t iv e ,

and 1  showed a temporary tumour a f t e r  the f o u r t h  in o c u 
l a t i o n  •
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Of 10 r e f r a c t o r y  to  4 i n o c u l a t i o n s ,  8  rem ained  n e g a t iv e ,

1  showed a temporary tumour, and ’ 1  was d e f i n i t e l y  p o s i 

t i v e  a f t e r  t h e  f i f t h  i n o c u l a t i o n .

Of 4 r e f r a c t o r y  to  5 i n o c u l a t i o n s ,  4 rem ained  n e g a t iv e  

to  a s i x t h  i n o c u l a t i o n .

Of 4 r e f r a c t o r y  to  6  i n o c u l a t i o n s ,  4 rem ained  n e g a t iv e  

to  a s e v e n th  i n o c u l a t i o n .

Of 2 r e f r a c t o r y  to  7 i n o c u l a t i o n s ,  1 rem ained  n e g a t iv e  

and 1  showed a temporary tumour a f t e r  the e ig h th  in o c u 

l a t i o n .

Of 1 r e f r a c t o r y  to  8  i n o c u l a t i o n s ,  1 rem ained n e g a t iv e  

to  a n in th  i n o c u l a t i o n .

The fo u r  s e t s  o f  exp erim en ts  w ith  d i f f e r e n t  tumours le n d  

no su p p o rt  to the v iew  th a t  r e p e a t e d  i n o c u l a t i o n s  deepen th e  

r e f r a c t o r i n e s s :  on th e  c o n tr a r y ,  th e y  show c o n c l u s i v e l y  t h a t  

such  a p roced u re  i n c r e a s e s  th e  s u s c e p t i b i l i t y .  The f a i l u r e  

o f  f i r s t  i n o c u l a t i o n s  i s  i n  most c a s e s  due to  a n a tu r a l  i n 

s u s c e p t i b i l i t y  t o ,  or even a c t i v e  a n t ip a th y  a g a i n s t ,  t i s s u e s  

f o r e i g n  to th e  a n im a l’ s econom y. T h is  s t a t e  may l a s t  f o r  an 

i n d e f i n i t e  p e r io d  or may g iv e  p la c e  to  a c o n d i t io n  o f  s u s 

c e p t i b i l i t y .  The f a c t  t h a t  tumours d e v e lo p  and become absorbed  

may be due to  a r e s i s t a n c e  somehow s t im u la t e d  from dormancy 

t a r d i l y  e x e r t in g  i t s e l f ,  or i t  may be due to  an in h e r e n t  tendency  

o f  th e  tumour c e l l s  to  n e c r o b i o s i s ,  or i t  may be a new r e a c t i o n  

in d u ced  by a b so r p t io n  o f  p o r t io n  o f  the  g r o w th . A primary  

s u s c e p t i b i l i t y ,  e v id e n c e d  by s u c c e s s f u l  grow th, i s  n ot a p e r 



manent c h a r a c t e r i s t i c  o f  th e  an im al i n  a l l  c a s e s ,  h u t  i s  some

t im e s  a temporary phase t h a t  may he f o l l o w e d  hy i n s u s c e p t i b i l i t y  

Due w e ig h t  must be p a id  to  the o b s e r v a t io n s  th a t  p r e v io u s  

tre a tm e n t  by l i v i n g  em bryonic or o th e r  t i s s u e s  o f  anim als o f  

th e  same s p e c i e s  c o n f e r s  a c e r t a i n  amount o f  p r o t e c t i o n  a g a i n s t  

su b seq u en t i n o c u l a t i o n  o f  tumour c e l l s ,  a s  s e e n  when the

r e s u l t s  o f  t h is  i n o c u l a t i o n  afxtum Bwrxnwita are  c o n t r a s t e d  

w it h  th e  r e s u l t s  o f  i n o c u l a t i o n  o f  p r e v io u s ly  u n tr e a te d  c o n t r o l s .  

But a l l  t h a t  such  exp er im en ts  prove i s  t h a t  the n a t u r a l  b i o 

l o g i c a l  re sen tm en t  to  f o r e i g n  t i s s u e s  h as  b een  a c c e n t u a t e d .

Any r e f r a c t o r i n e s s  t h a t  may f o l l o w  the a b s o r p t io n  o f  an 

i n i t i a l  i n o c u l a t i o n  o f  tumour m a te r ia l  i s  o f  th e  same o r d e r ,  

so t h a t  i t  i s  n o t  on th e s e  l i n e s  t h a t  we may s e e k  f o r  th e  

s u c c e s s f u l  i n o c u l a t i o n  o f  immunity to c a n c e r .
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Ail a im a in g ly  f r u i t f u l  p er io d  in  th e  p ro g ress  o f  our knowledge o f  

p a th o lo g ic a l  p r o c e s s e s  was u shered  in  w ith  th e  d is c o v e r y  th a t  th e  b lood  

serum in  c e r ta in  germ -caused d is e a s e s  p o s se s s e d  th e  p ro p erty  o f  

d e s tr o y in g  th e s e  organism s or o f n e u tr a l iz in g  t h e ir  t o x i c  pow ers.

There r e s u l t e d  from t h i s ,  in s p ir e d , h e lp e d , or h in d ered  by th e  

t h e o r ie s  o f  c o n f l i c t in g  s c h o o ls ,  c o u n tle s s  experim ents th a t  taugh t  

us to  r e c o g n iz e  th e  f a c t  th a t  th e  b lood  serum g iv e s  ev id en ce  o f  

r e a c t io n  b o d ie s  ( immune b o d ie s )  to  very  d iv e r s e  su b sta n ces (a n tig e n s  ) 

th a t  have ga in ed  a c c e ss  to  th e  system . D iverse  thougli th e s e  su b sta n ces  

be a t f i r s t  s i g h t ,  th e y  can a l l  be c l a s s i f i e d  as com p lica ted  p r o te in s .  

They may be b a c t e r ia ,  t o x in s ,  products o f v e g e ta b le  o r ig in ,  t i s s u e s  

or t i s s u e  c o n s t itu e n ts  o f o ther anim al s p e c ie s ,  but th e y  are a l l  

fo r e ig n  to  th e  economy o f th e  p a r t ic u la r  anim al in to  w hich th e y  liave  

been  in tro d u ced  by th e  breaking down o f some n a tu r a l b a r r ie r  o f  

d e fe n c e . I t  must not be l i a s t i l y  con clu d ed , a s  i s  to o  o fte n  

assum ed, t l ia t  th e  in te r p la y  o f a n tig e n  and an tib od y  in  t e s t - t u b e  

experim en ts i s  a r e p l ic a  o f  th e  r e a c t io n s  in  v i v o , or indeed  i s  

more tdian a s id e  phenomenon, but by means of th e s e  t e s t - t u b e  exper

im ents we are enab led  to  form some id e a  o f th e  d e fe n s iv e  mecl'janisms, 

Mien we come to  d ea l w ith  su b sta n ces l e s s  fo r e ig n  to  th e  body, 

such a s  th e  c e l l s  or c e l lu la r  p r o te in s  o f o ther anim als b e lo n g in g  

to  th e  same s p e c ie s ,  th e  b io lo g ic a l  methods I iith e r to  employed are  

g e n e r a l ly  u s e le s s  t o  d e te c t  th e  p resen ce  o f any r e a c t io n  su b sta n ces  

in  th e  serum. Tliat th e  system  e la b o r a te s  means o f d efen ce  a g a in s t



them i s  ev id en t but we alm ost alw ays f a l l  t o  f in d  e v id en ce s  o f  th a t  

d efen ce  in  th e  serum. I t  i s  tr u e  th a t  o c c a s io n a l ly  such ev id en ce  

may be forth com in g , but i t  i s  haphazard a t th e  b e s t .  Ibr exam ple, 

E lir l ic h , on one o c c a s io n , by in j e c t in g  in to  a goat overwhelm ing  

amounts o f  th e  ly s e d  c o rp u sc le s  o f  o th er  g o a t s ,  produced in  th e  serum  

a  r e a c t io n  body capable o f  s e t t in g  f r e e  th e  haem oglobin o f  c e r ta in  

goats*  c o r p u s c le s , but th e  experim ent has never been s u c c e s s f u l ly  

r e p e a te d , and liad i t  not been t lia t  th e  name o f  t h i s  grea t a u th o r ity  

was a tta c h e d  to  th e  o b ser v a tio n  th e  p o s s i b i l i t y  o f i t s  occu rren ce  

would Imve been d isp u te d . At th e  most i t  i s  a  rare  exp erim en ta l 

phenomenon, and no 'general c o n c lu s io n  can be drawn from i t  -  a  p o in t  

th a t  must be borne in  mind when c o n sid er in g  th e  d e t a i l s  o f  Aoderhalden* s 

th e o r y . Sometimes human serum e x h ib it s  a  c e r ta in  amount o f  

h a em o ly tic  power towards th e  c o rp u sc le s  o f o th er  in d iv id u a ls ,  and 

a ttem p ts  have been made to  connect t h i s  phenomenon w ith  c e r ta in  

d is e a s e d  s t a t e s ,  but i t  i s  q u ite  a normal o ccu rren ce , in  no way 

con n ected  w ith  p a th o lo g ic a l  c o n d it io n s . Indeed normal human se r a  

may be d iv id e d  in to  four d e f in i t e  groups by t h i s  r e a c t io n , C r ile  

o f  C leveland  claim ed to  be a b le  to  d iagn ose  cancer byi^the haem olybio  

a c t io n  o f th e  serum o f cancerous p a t ie n t s  on normal human e r y t l ir o ç y tè s , 

but cancerous se ra  liave th e  same group p ro p o rtio n s as normal se r a .  

Experim ents in  t i s s u e  t r a n s p la n ta t io n , and e s p e c ia l ly  th e  numerous 

experim en ts in  mouse cancer in o c u lâ t io.i.1 nave shown us tiia,u th e  norrnal 

r e s i s ta n c e  on th e  part o f th e  n o st i s  very  f e e o l e ,  and uhough an 

a r t i f i c i a l  r e s is ta n c e  may be induced by c e r c a in  m easu res, iu  to o  i s  

f e e b le  and t r a n s i t o r y ,  and no ev id en ce  o f i t  w liatever i s  tr a c e a b le  

in  th e  b lood  serum by any o f  our p resen t m ethods.



Pew and f o r tu ito u s  as th e s e  r e s u l t s  are w ith  su b sta n ces  so 

c lo s e l y  a l l i e d  as th e  t i s s u e s  o f  o th er  an im als o f  th e  same s p e c ie s ,  

th e y  are  a b s o lu te ly  n e g a t iv e  when we attem pt to  t r a c e  r e a c t io n s  

t o  in j e c t io n s  t o  an anim al * s own t i s s u e s .  A r e s is ta n c e  o f a kind to  

mouse cancer in o c u la t io n  may be induced  by th e  p rev io u s in j e c t io n  

o f  mouse s p le e n , but th e  in j e c t io n  o f  th e  an im a l’ s o to  s p le n ic  

t i s s u e  i s  fo llo w e d  by no r e s is ta n c e  w lia tever. This exp erim en t, 

w hich we owe to  Woglom, i s  one o f  th e  most im portant in  recen t  

cancer r e se a r c h , and q u ite  crushed th e  e x p e c ta t io n s  e n te r ta in e d  by 

e n th u s ia s t s  o f  b e in g  a b le  to  induce a s p e c i f i c  r e s is ta n c e  to  cancer  

a lon g  th e  l i n e s  o f  p rev io u s r e se a r c h . Again i f  a spontaneous  

tumour be removed from a mouse and kept in  c u l t iv a t io n  by s u c c e s s iv e  

t r a n s p la n ta i  io n s  through oth er  m ice , and during t h i s  t i i i e  th e  

o r ig in a l  anim al be "Immunised** by mouse b lood  or mouse s p le e n , a 

tr a n s p la n ta t io n  back a ga in  in to  i t  w i l l  be s u c c e s s fu l  (M urray). I t  

shows no r e s is ta n c e  even to  i t s  own t i s s u e s  though th e y  have been  

m o d ified  to  some e x te n t  by th e  im print o f o th er  h o s t s .  In 1910  

I  endeavoured by in j e c t io n s  o f t h e ir  own co rp u sc les ., washed and 

unwashed, in to  two s e t s  o f th r e e  r a b b i t s , sub cut an e o u s ly  or 

in tr a m u sc u la r ly , every  oth er  day fo r  a p er io d  of. s i x  w eek s, to  

produce a h aem oly tio  r e a c t io n  body in  th e  serum, but th e  experim ents  

were q u ite  n e g a t iv e . We liave , in  s h o r t , no exp erim en ta l ev id en ce  

a lo n g  th e  l i n e s  on whion we nave gone tn a t  une ^1 ooo. seruin. shows 

axij power o f  d e a lin g  w ith  th e  c e l l s  o f th e  body by producing r e a c t io n  

su b sta n c es  to  tiiem . We ca n n o t, how ever, deny th e  p o s s i b i l i t y  or th e



m eta b o lic  p rod u cts o f  in j e c t e d  c e l l s  b e in g  d e a lt  w ith  by some b o d ie s  

th a t  may be p resen t in  th e  serum. Let me ta k e  an example t l ia t  w i l l  

fo cu s  th e  prob lem s. In cancer we liave a p r o g r e ss iv e  grow th , be^mnd 

t h e i r  n a tu r a l c o n f in e s ,  o f  c e l l s  th a t  have sprung from th e  normal 

body c e l l s  and s t i l l  r e t a in  many o f  th e  parent p r o p e r t ie s .  Apart 

from th e  ex trem ely  rare  in s ta n c e s  o f spontaneous c u r e , th e  body 

shows no r e s i s t a n c e ,  a s  a w h o le , a g a in s t  th e s e  c e l l s ;  no s t a t e  o f  

immunity i s  in d u ced . They go on grow in g , and th e y  f i n a l l y  produce 

d e a th . O m itting th o se  c a ses  in  which cancer p rev en ts th e  d isch a rg e  

of some v i t a l  fu n c t io n , why sh ou ld  th e  d is e a s e  be f a t a l?  Tliey 

presum ably a b s tr a c t  from th e  c ir c u la t io n  th e  same c o n s t itu e n ts  as  

t h e ir  normal p r o g e n ito r s , and probab ly  not in  s e r io u s ly  g rea ter  

am ounts. By m icro chem ical methods we can dem onstrate t lia t  th e y  re tu r n  

t o  th e  economy, in  some ca ses  and to  a much l e s s e r  e x te n t ,  p h y sio 

l o g i c a l  su b sta n c es  s im ila r  to  th o se  o f  t h e ir  p r o g e n ito r s , but as  

t h i s  fu n c t io n in g  i s  v ery  p r im it iv e  we must conclude th a t  th e y  s e t  f r e e  

o th er  m e ta b o lic  p rod u cts which e ith e r  by t h e ir  n atu re or by t h e ir  

amoimt, u p se t th e  r e g u la t in g  meclianisms o f  th e  body. I t  may q u ite  ■ 

w e ll  be th a t  though th e r e  i s  no l e t l i a l  r e a c tio n -b o d y  e la b o ra ted  

a g a in s t  them y e t  an attem pt i s  made to  cope w ith  t h e ir  p ro d u cts . And 

th e  q u e s t io n  i s ,  liovf i s  t h i s  attem pt made? Are th e s e  produ cts d e a lt  

w ith  by th e  normal body c e l l s ,  or does th e  b lood  serum a cq u ire  th e  

power o f  b reak in g  them up in to  l e s s  harm ful c o n s t itu e n ts ?  I f  th e  

l a t t e r  cou ld  be shown t o  be th e  case  we might hope to  t r a c e  th e  

ch an ges. Here th e  g e n iu s o f Abderlmlden seemed to  i l lu m in a te  the  

b e g in n in g s  o f a  road in to  th e  f r u i t f u l  unlniown.



Abdexxialden Im agines t lia t  ju s t  as th e  c e l l s  o f th e  i n t e s t i n a l  

t r a c t  have at t h e i r  d is p o s a l  ferm ents w hich s p l i t  up th e  com p lica ted  

food  c o n s t i tu e n t s  in to  sim ple prod u cts s u i ta b le  for  a b so r p tio n , so 

th e  c e l l s  o f th e  bodjr, having tak en  what th e y  req u ire^  from th e  

b lo o d j b u ild  i t  up and break  i t  down in to  s u i ta b le  com binations  

by th e  h e lp  o f ferm en ts . Thus in  normal c ircu m sta n ces . But i f  any

th in g  fo r e ig n  g a in s a c c e ss  to  th e  b lood  stream , w ith ou t liaving under

gone p r e lim in a ry  d egrad ation  in  th e  a lim en ta ry  c a n a l, th e n  new and 

s p e c i f i c  ferm en ts are  e la b o ra ted  capable  o f b reak ing  i t  down in to  

sim p le  c o n s t i t u e n t s .  These new ferm en ts , o r ig in a t in g  w ithout doubt 

in  th e  body c e l l s ,  w i l l  be s e t  f r e e  in  th e  b lood  p lasm a, and as we 

can o n ly  d e te c t  a  ferm ent by means o f  i t s  s p e c i f i c  a c t i v i t y ,  so 

t h e ir  p resen ce  w i l l  be dem onstrated i f  we t r a c e  what occu rs when th e  

fer m en t-co n ta in  in  g serum i s  brougiit in to  co n ta ct w ith  th e  fo r e ig n  

su b sta n ce  on w hich i t  a c t s ,  or to  u se  th e  ap p rop ria te  n om en cla tu re , 

when th e  s p e c i f i c  su b s tr a te  i s  p rov id ed . I f  we add g a s t r ic  ju ic e  

to  su ch  a p r o te in  as egg-album en we f in d  t l ia t  th e  l a t t e r  i s  d ig e s te d  

in to  p ep ton es in  v ir tu e  o f th e  p resen ce  o f  th e  ferm ent p e p s in . 

S im ila r ly  we t e s t  fo r  th e  p resen ce  o f p r o t e o ly t i c ,  or in vertin g^  

ferm en ts in  th e  b lood  by adding th e  plasma or serum to  p r o t e in s ,  

p e p to n e s , or sugar^and ob serv in g  th e  changes produced in  th e s e  

s u b s tr a te s .  We cannot rev o g n ize  a ferm ent apart from i t s  a c t io n .  

T his b e in g  s o ,  i t  i s  obvious t l ia t  we are fa ce d  w ith  th e  q u e s t io n , 

Given th e  changes we sh ou ld  expect from th e  a c t io n  o f  a  ferm en t, 

a r e  t h e s e  changes due to  t h e  ferm ent or are th e y  due t o  o th e r  c a u s e s ?



We s h a l l  on ly  be e n t i t l e d  to  assume ferm ent a c t io n  when we can r u le  

out o f  account th e  o p era tio n  o f a l l  o th er  fa c to r s  producing th e  same 

r e s u l t .  Tills i s  th e  crux o f Abderlialden’ s th e o r y , and , as I  s h a l l  

show l a t e r  on , he has not tak en  in to  account th e  e x te n t  o f th e  

o th er  f a c to r s  th a t  c o n tr ib u te  to  th e  r e s u l t s  on w hich he depends.

Aoderhalden depends on two c h ie f  experim ents fo r  th e  b a s is  o f  

h is  th e o r y , ' In th e  f i r s t  p la c e , he cla im ed to  liave observed  in  th e  

b lood  plasm a or serum o f anim als which liad been in je d te d  w ith  

fo r e ig n  peptone ( th a t  i s ,  a peptone not d e r iv e d  from t h e ir  own 

t i s s u e s )  a ferm ent a c t io n  on th e s e  p e p to n es . This experim ent was 

made by ta k in g  a m ixture o f th e  serum o f th e  t r e a te d  an im als and a  

s o lu t io n  o f th e  p ep to n e , o b serv in g  th e  p o la r im e tr ic  rea d in g  a t  

once and n o t in g  th e  change produced a f t e r  th e  la p s e  o f vary in g  

p e r io d s  o f t im e . With th e  fr e s h  serum o f u n tre a ted  anim als or 

w ith  th e  h ea ted  serum o f t r e a te d  anim als (th e  h e a tin g  would o f  

cou rse  d e str o y  th e  ferm en ta tiv e  power) th e  i n i t i a l  r o ta t io n  d id  not 

a l t e r ,  whereas w ith  th e  unlieated serum o f  t r e a te d  anim als i t  in 

c r e a se d . This o b ser v a tio n  he v e r i f i e d  by rep ea ted  exp erim en ts.

The second s e t  o f experim ents d e a lt  w ith  th e  changes produced in  

m ix tu res o f  sugar s o lu t io n s  and th e  serum o f anim als w hich had  

p r e v io u s ly  had p a r e n te r a l in j e c t io n s  o f su g a r . In  both  ca ses  th e  

p o la rd m ttr lo  rea d in g s were taken  to  dem onstrate th e  p resen ce  o f  

p e p t o ly t ic  or in v e r t in g  ferm ents r e s p e c t iv e ly .  In n e ith e r  c a s e ,  

i f  one may tak e  as t y p ic a l  th e  graphic r e p r e se n ta t io n s  w hich he 

g iv e s ,  was th e  r o ta t io n  c o n s id e r a b le , TLie extrem e r o ta t io n  i s  to  be 

reckoned not in  d e g r e e s , not even as a r u le  in  te n th s  o f  a d e g r ee ,



but in  hundredths o f a d egree; and even supposing we were to  admit 

t lia t  such  sm all r o ta t io n s  were c o n c lu s iv e  ev id en ce  o f c lea v a g e  o f  

th e  su b s tr a te  by a ' f e ir ie n t , y e t  even w ith  th e  most d e l ic a t e  p o la r -  

im eters  and w ith  th e  most ex p erien ced  eyes i t  i s  g r a v e ly  to  be 

doubted i f  any one working w ith  such a com p lica ted  su b stan ce  as  

serum can be c e r ta in  o f  rea d in g  w ith  such m etic u lo u s  e x a c t itu d e .

We laiow serum to  be v e ry  u n s ta b le ,  and v ery  s l i g h t  d ep artu res from  

th e  s t r i c t  i s o t o n i c i t y  o f  added f lu id s  are capab le  o f  producing  

e v id en t changes in  i t .  G en era lly  sp ea k in g , i t  i s  q u e s t io n a b le  i f  

p o la r  im e tr ic  rea d in g s are more d e l ic a t e  tlian  t i t r a t i o n  m ethods, and 

in  such an im portant fundam ental experim ent i t  i s  u n fo rtu n a te  th a t  

Abderhalden n e g le c te d  to  b r in g  forward th e  con firm atory  ev id en ce  

th a t cou ld  be su p p lie d  by such m ethods. He s t a t e s ,  how ever, t l ia t  

th e  p o la r  im e tr ic  rea d in g s in  th e  experim ents w ith  p r o te in  are  

confirm ed by th e  d ia ly s a t io n  m ethod, w hich w i l l  be con sid ered  in  

d e t a i l  a fte r w a r d s , and he adm its th a t  in  th e  sugar in j e c t io n  

experim ents th e  d e s ir e d  r e s u l t s  cou ld  on ly  som etim es be o b ta in ed , 

MoVey (quoted  by Browning, A pplied  B a c te r io lo g y ) found th a t  

normal ra b b it  serum m ixed w ith  eg g -w h ite  gave r i s e  to  d i f f u s ib l e  

su b sta n ces  r e a c t in g  to  ninii^'-drin, a r e a c t io n  which was a b o lish e d  

by p r e v io u s ly  h e a t in g  th e  serum to  60^C fo r  an hou r, and th a t  th e  

serum o f  a  r a b b it  p r e v io u s ly  in j e c t e d  in tr a v e n o u s ly  w ith  egg -w liite  

acq u ired  no enhanced power o f  producing d ia ly s a b le  su b sta n c e s .

I r ep ea ted  in  r a b b its  Abderhalden*s o r ig in a l  sugar experim ents  

g iv in g  in tra v en o u s in j e c t io n s  o f  sacch arose  on th r e e  o c ca s io n s  

and b le e d in g  th e  an im als te n  days a f t e r  th e  l a s t ,  P o la r im e tr io  - 

r ea d in g s  were ta k en  o f  m ix tu res o f  th e  serum and i s o t o n ic  sugar



s o lu t io n  {Cfo) iim ie d ia te ly  and a f t e r  in c u b a tio n  but in  a l l  oa ses I  

f a i l e d  to  f in d  any in c r e a se  o f th e  o r ig in a l  r o t a t io n .  Further  

g lu c o se  t i t r a t i o n  experim ents were made in  comparing th e  r e s u l t s  o f  

sugar p lu s  un lieated  «immune** serum and sugar p lu s  h ea ted  "Immune" 

serum as f o l lo w s ; -  t o  5 0 . cm. o f unlieated  and o f h ea ted  serum 

were added 1 6 ,6c.cm . o f  i s o t o n ic  sa cch a ro se  s o lu t io n ;  b oth  s e t s  o f  

tu b es  were covered  w ith  t o lu o l  and in cu b ated  a t fo r  Z days:

th e  albumen was p r e c ip it a t e d  w ith  a b so lu te  a lc o h o l and ir o n  ox id e  : 

th e  s o lu t io n s  were f i l t e r e d  and th e  f i l t r a t e  t e s t e d  fo r  g lu c o se  

by B ertran d ’ s methods The amount o f  copper r e d u c tio n  was th e  same 3n 

both  th e  h ea ted  and unlieated serum s e r i e s .  Complement d e v ia t io n  

t e s t s  were a ls o  a p p lie d . By p re lim in a ry  t r i a l s  i t  was found th a t  

0 ,1  c .cm . o f  6 per cent saccliarose  s o lu t io n  was a s u i ta b le  dose for  

th e  a n tig e n  and tu b es  were s e t  up u s in g  th e  antiserum  in  v a r io u s  

d o ses from 0 ,0 0 5  c .cm , to  0*1 c.cm . The minimum h a em o ly tic  dose  

o f  th e  f i r s t  complement u sed  was 0 ,0 0 7 5 , A fter  2 hours in c u b a tio n  

a t  57^0 th e  liaemolirbic system  ( s e n s i t i s e d  ox c o r p u sc le s )  was added.

In no ca se  was th e r e  th e  s l i g h t e s t  d e v ia t io n  o f  complement,

I fith  anoth er complement, th e  minimum h a em o ly tic  dose o f  which was 

0 *0 1 , no d e v ia t io n  was d e te c ta b le  e i t h e r .  Thus by p o la r im e tr io ,  

t i t r a t i o n ,  and complement d e v ia t io n  t e s t s , th e  serum o f  r a b b its  

t r e a t e d  w ith  sugar in j e c t io n s  f a i l e d  to  show any ev id en ce  o f  

in v e r t in g  ferm en ts . In  v iew  o f  th e  experim ents o f  W einland 

p rev io u s to  th o se  o f A bderhalden, and o f  th o se  o f Rfenan and Kumagai 

su b se q u e n tly , th e r e  i s  some independent support fo r  t h i s  p art o f  

h is  c la im , but th e r e  i s  co n sid er a b le  d ivergen ce  as t o  how th e  r e s u l t



may be produced and as to  wloat a c t u a l ly  o c cu rs .

R e c e n tly , how ever, even th e s e  co rr o b o r a tiv e  experim en ts liave been shown 

t o  be u n r e l ia b le .

But however fa vou rab ly  we v iew  th e se , fundam ental ex p e r im en ts , we 

cannot f a i l  to  n o t ic e  t lia t  th e  r e a c t io n s  c la im ed  are a g a in s t  su b sta n ces  

q u ite  fo r e ig n  to  th e  an im al, w iiich liave ga in ed  a c c e ss  to  th e  c ir c u la t io n  

in  an abnormal way. And ju s t  as we liave seen  in  d is c u s s in g  th e  r e a c t io n  

o f  immunity t lia t  th e r e  were r e a c t io n -b o d ie s  e la b o ra ted  a g a in s t  p r o te in s  

q u ite  fo r e ig n  to  th e  anim al body, s c a r c e ly  any at a l l  when th e  p r o te in s  

were fo r e ig n  to  th e  anim al but proper to  th e  s p e c ie s ,  and none w hatever  

when th e  p r o te in s  were d er iv ed  from th e  anim al i t s e l f ,  so i t  behoves  

us to  be c a u tio u s  b e fo re  a c c e p tin g  a sw eeping th e o ry  in  which  

corresp ond ing  exp erim en ta l lin lc s  are m n t in g ,  a l l  th e  more so because  

Abderhalden r e c e n t ly  lias brougiit M s p r o te c t iv e  ferm en ts in to  l i n e  

w ith  th e  iim une b o d ie s . Tliat t l i i s  i s  no c a p tio u s  c r i t ic i s m  i s  

e v id en t from some exp erim en ta l work p u b lish ed  by B incussohn and 

Betow, These ob servers found t l ia t  th e  normal serum o f  an a n h m l 

has th e  power o f  s p l i t t i n g  up th e  m uscle peptone o f  i t s  own specie?s 

or th a t  o f  a l l i e d  s p e c ie s ,  but m a n ife s ts  no su ch  a c t io n  a g a in s t  th e  

m uscle peptone o f  fo r e ig n  s p e c ie s .  In d eed , th e  average p o la r im e tr ic  

r o t a t io n  in  th e s e  experim ents was g rea ter  than  th e  sm a ll r o ta t io n  

depended on by Abderlialden fo r  th e  d ia g n o s is  o f  pregnancy. I f  t h i s  

o b se r v a tio n  be c o r r e c t , th en  th e  p o la r im e tr io  rea d in g s vdiicli nave 

been  r e l i e d  on in  th e  d ia g n o s is  o f pregnancy and d is e a se d  c o n d itio n s  

must be r e c e iv e d ,  w ith  g rea t s u s p ic io n . Human serum w i l l  break down 

p la c e n t a l  pep"%(^e, not because th e  serum i s  th a t  o i a  p r e n a n t  woman
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and th e  peptone I s  d e r iv e d  from a p la o e n ta  but ju s t  becau se  th e  

serum and th e  peptone are from human b e in g s .

In  pregnancy th e r e  i s  a new organ in te r p o se d  in  th e  economy, 

e x is t in g  o n ly  fo r  a t im e . .  I t  w i l l  tak e  up from th e  b lo o d  c e r ta in  

c o n s t i tu e n t s  fo r  i t s  requirem ents and i t  w i l l  retu rn  to  th e  c ir c u la t io n  

c e r ta in  prod u cts o f meta^yollsm, and i t  i s  assumed t l ia t  th e s e  are  

d e a lt  w ith ,  not so much by e n d o c e llu la r  ferm ents as by s p e c ia l  

s p e c i f i c  ferm ents in  th.e plasma e la b o ra ted  ad h oc . I t  seems r a t io n a l  

but i t  may or may not be tr u e , M iether th e  p la c e n ta  s e t s  f r e e  in to  

th e  b lood  c h a r a c t e r is t ic  p r o te in s  which are broken up by th e  supposed  

p r o t e o ly t ic  ferm ents i s  a q u e s tio n  v a g u e ly  d is c u s s e d , but i t  seems 

to  be assumed t l ia t  th e  u lt im a te  c leavage  produ cts o f a 

p r o te in  are capab le  o f  c a l l in g  fo r th  a whole order o f  Segments 

a c t in g  s p e c i f i c a l l y  on a l l  th e  h igh er  com binations o f t ' ie s e  

c o n s t i t u e n t s .  Thus, for  exam ple, th e  in tr o d u c t io n  o f  a  peptone  

in to  th e  b lood  may c a l l  fo r th  in  resp on se  a ferm ent fo r  th e  p r o te in  

from w liich th e  o r ig in a l  peptone was d er iv ed  a s w e ll  as a  ferm ent 

fo r  th e  peptone i t s e l f .

Two sep a ra te  m ethods are employed fo r  th e  d e te c t io n  o f th e  

p resen ce  o f ferm en ts , th e  p o la r im e tr io  method by w hich th e  d eg ra d a tio n  - 

o f  p ep ton es may be ob served , and th e  d ia ly s a t io n  method by w liich th e  

d egrad ation  produ cts o f p r o te in s  may oe se p a r a te d , Tlie l a t t e r  i s  

th e  ^aethod on wliich most o f th e  work has been done. A ccording to  

A llderlialden, th e  r e s u l t s  o f th e  two methods alw ays a ^ r e e , I l^ave 

u sed  th e  d ia ly s a t io n  method s o l e ly  in  th e  fo llo w in g  exp erim en ts.

I f  we ta k e  th e  procedure adopted in  th e  d ia g n o s is  o f  pregnancy as  

an example , th e  t e clinique a.s I liave c a r r ie d  i t  o u t , i s  a s  x o llo w s ,



F resh  h e a lth y  p la c e n ta l  t i s s u e  from w hich t h e  b lood  c lo t  lias been

removed i s  out up in to  p ie c e s  and washed u n t i l  i t  i s  c o lo u r le s s .

I t  i s  b o i le d  s e v e r a l  tim es in  f i v e  tim es i t s  volumfi o f  d i s t i l l e d

w a te r , u n t i l  th e  w ater when f i l t e r e d  f a i l s  to  g iv e  a  co lou r  when

b o i le d  w ith  1 c ,cm . o f a 10 per c e n t , s o lu t io n  o f  n in h y d r in , Tlie

p ie c e s  o f  p la c e n ta l  t i s s u e  may th en  be s to r e d  in  s t e r i l e  d i s t i l l e d

w ater under a t h ic k  coverin g  o f t o l u o l .  These p ie c e s  co n ta in  th e  
*

co a g u la ted  p la c e n ta l  p r o te in , in  a d d it io n , o f co u r se , to  o th er  

su b sta n ces  w hich are not o f im m ediate im p ortan ce , and th e y  serv e  as  

■ s u b s tr a te  fo r  th e  dem onstration  o f th e  ferm ent a c t io n . The p ie c e s  

o f  placenta^ ouglit to  be b o i le d  ju s t  b e fo re  u se  b ec a u se , though th e  

W ater may be f r e e  o f  n in h yd rin  r e a c t in g  su b sta n ces when th e  t i s s u e  

i s  s to r e d , a c e r ta in  amount o f  th e s e  su b sta n ces  i s  apt to  form  

a f t e r  a t im e . The serum to  be examined fo r  th e  p resen ce  o f  

absen ce o f  s p e c i f i c  ferm ents i s  o b ta in ed  by rem oving a q u a n tity  o f  

b lo o d  from th e  p a t ie n t  by v e n ip u n c tu r e , and a llo w in g  t h i s  to  c lo t  

sp o n ta n eo u sly . As i t  i s  a d v isa b le  to  o b ta in  serum q u ite  f r e e  o f  

b a c t e r ia l  con tam in ation , s p e c ia l  p reca u tio n s  liave to  be tak en :  

my tech n iq u e  fo r  t h i s  w i l l  be d e scr ib ed  l a t e r .  S p e c ia l parciment 

d ia ly s a t io n  tu b es are u sed , which are supposed to  r e t a in  p r o te in s  

and to  a llo w  pepton es and am ino-acid s to  d i f fu s e  th rou gh , though  

c o llo d io n  tu b es may be used  in s te a d  and are probably b e t t e r .  These 

tu b es are p la c ed  in  20 c,cm . o f  s t e r i l e  d i s t i l l e d  w ater in  sm all 

Erlenm eyer f la s lc s .  In to  one tube we put a te a s e d -o u t  p o r tio n  o f  

th e  p la c e n ta l  t i s s u e  (rou gh ly  about i  to  1 gram) and add to  t h i s  a  

c e r ta in  f ix e d  q u a n tity  o f th e  serum (e i th e r  1 c .cm , or 1*5 c* cm .), 

■taking care to  a v o id  any o f th e  serum g e t t in g  in to  th e  w ater



o u ts id e  th e  .tu b e . In to  .another tu b e , which i s  to  se r v e  as a  c o n tr o l  

t o  t h i s  t e s t ;  we put 1 ,5  c,cm , o f th e  serum o n ly .

The t e s t s  and c o n tr o ls  sh ou ld  be m u lt ip l ie d  as fa r  as th e  amount 

o f  serum w i l l  perm it b ecause eq u iv o c a l r e s u l t s  are som etim es met 

w ith  th a t  are probab ly  due to  v a r ia t io n s  o f ,  or f a u l t s  in  t h e ,  

d ia lersih g  t u b e s , The d ia ly s in g  tu b e s  shou ld  alw ays be s t e r i l i s e d  by  

b o i l in g  and kept in  s t e r i l e  w a ter . In both  s e t s  we cover th e  co n ten ts  

o f  th e  tube, and th e  surroundiing vmter in  th e  co n ta in er  w ith  a  t l i ic k  

la y e r  o f  t o lu o l  in  order to  p reven t evap ora tion  and b a c t e r ia l  contam in

a t io n .  I t  i s  a d v isa b le  not to  t r u s t  to  th e  t o lu o l  p rev en tin g  b a c t e r ia l  

grow th. I have s e v e r a l  tim es su cceeded  in  g e t t in g  c u ltu r e s  by 

I n o c u la t in g  b ro th  w ith  b a c te r ia  and co v er in g  th e  su r fa c e  w ith  a  

la y e r  o f  t o l u o l ,  but i t  probably p rev en ts contam ination  &f a s t e r i l e  

f l u i d  medium, Tlie tu b es  are in c u b â ted at 3 7 ^ 0 . fo r  s ix t e e n  h ou rs,

AÉI th e  end o f th a t  tim e 10 c.cm . o f each d ia ly s a te  are removed and 

t e s t e d  w ith  0*2 c,cm , o f n in h yd rin  s o lu t io n ,  th e  m ixture b e in g  b o i le d  

w ith  a few  p o r c e la in  ch ip s to  prevent «jumping", fo r  e x a c t ly  one 

m in u te , t im in g  i t  w ith  a sa n d g la ss . A v i o l e t  c o lo r a t io n , which may 

n ot be ev id en t t i l l  th e  l iq u id  c o o ls ,  d en otes th e  p resen ce  o f  p epton es  

or a m in o -a c id s , •

Supposing a s p e c i f i c  p r o t e o ly t ic  ferm ent i s  p resen t in  th e  serum, 

th en  th e  d ia ly s a te  o f th e  f i r s t  tub e w i l l  co n ta in  pep ton es and am ino- 

a o id s ,  and th e s e  w i l l  be dem onstrated  by th e  v i o l e t  co lo u r  w ith  

n in h y d r in . I f  th e  ferm ent i s  a b s e n t , th en  th e r e  w i l l  be no p ro d u ctio n  

o f p ep ton es and no r e a c t in g  sub sta n ce  w i l l  be founa in  th e  d ia ly s a t  e *

On th e  other hand, th e  d ia ly s a t e  o f th e  second  tu b e , c o n ta in in g  serum  

a lo n e , w i l l  show n o ''n in h y d r in -rea c tin g  su b sta n c e , b ecau se  th e r e  i s  no



a

placenta Plaoenta 
+1.5 ca  + i  cc. ser îm serum 1.500c

nra

I

I
1 0 0 , 
P

Dialysation tubes 
surrounded by d i s t i l l e d  
water in Erlenmeyer f la sk s .

A p o s it iv e  t e s t .
The d ia ly sa te s  from the 
above have been boiled  
with ninhydrin so lu tion .

Arrangement for the aseptic  c o l le c t io n  of  
blood.
A. Record needle pushed throui^h the plug 

of a small tube.
B. Rubber tubing connecting the needle with 
G. A short length of q u i l l  tubing which i s

inserted through the plug of  
D. A large test-tub e  or centrifuge tube.

^hen the blood has been withdrawn from the vein  
the q u il l  tubing G i s  removed and the plug i s  

re-arranged.



s u b s tr a te  on which th e  ferm ent can a c t ;  th e  w ater w i l l  rem ain  

c o lo u r le s s .  Howeverj some serums co n ta in  d i f f u s i b l e  su b sta n ces  

in  s u f f i c i e n t  amounts to  be d e te c te d  in  th e  d ia ly s a t e s  by n in liy -  

d r in , and in  such c a ses  w i i i  we s h a l l  have to  judge o f  th e  p resen ce  

or absen ce o f  s p e c i f i c  ferm ents by th e  com parative depths o f  co lou r  

in  th e  two tu b e s . I f ,  th e r e f o r e ,  we o b ta in  a v i o l e t  dolour when we 

add n in h yd rin  to  th e  d ia ly s a te  o f  a tub e co n ta in in g  serum p lu s  

p la c e n ta , and no co lou r  (or one much l e s s  m arked) w ith  th e  d ia ly s a te  

from th e  tub e co n ta in in g  serum a lo n e , th en  th e  c o n c lu s io n  i s  th a t  

th e  in d iv id u a l  from whom th e  serum was tak en  i s  p regn an t. I f  no 

co lo u r  i s  found in  th e  case of e ith e r  tu b e , or no com parative e f  

d if f e r e n c e  o f c o lo u r , th en  th e  in d iv id u a l i s  not p r e {^ n t.

S im ila r ly  fo r  th e  d ia g n o s is  o f c e r ta in  d is e a se d  c o n d it io n s :  in  

cancer we employ cancerous t i s s u e  as su b s tr a te ;  in  exophBhalmio 

g o i t r e ,  th y r o id  t i s s u e ;  and so on.

The method lias a  wide a p p lic a t io n  in  th e  serum d ia g n o s is  o f  

d is e a s e .  Hundreds are papers have been p u b lish ed  g iv ih g  u n iform ly  

good r e s u l t s .  The con cep tion  lias d e e p ly  s t i r r e d  th e  minds--of 

in v e s t ig a t o r s  in  a l l  p a r ts  o f  th e  w orld . I t  i s  tr u e  t i ia t  th e r e  

have been a few d o u b ters , but th e s e  s c e p t ic s  are met w ith  th e  

c o n sta n t a s s e r t io n  t l ia t  t h e ir  methods are f a u l t y ,  and th a t  th e y  

have not ta k en  in to  account c e r ta in  p o s s ib le  f a l l a c i e s . .

Tlie p resen ce  o f  haem oglobin in  th e  serum, or th e  w ithdraw al 

o f  b lo o d  from an in d iv id u a l w it liin  a few hours o f  h i s  having had 

a m e a l, may, accord in g  to  Abdernalden, co n stii/U te  so u rces o f  

e r r o r . Buch f a l l a c i e s ,  and many o th ers  not e q u a lly  a p p a ren t, 

laave been  invoked to  e x p la in  away numerous erro rs in  d ia g n o s is ,  and



such b e in g  th e  case  we must s e r io u s ly  ask  i f  th e  method can be 

r e l i e d  on fo r  in fo r iim tio n  in  c l i n i c a l l y  d o u b tfu l c a s e s .  According  

to  A bderhalden, th e  proper read in g  o f th e  r e s u l t  i s  never wrong -  

a  c la im  th a t  rem inds one o f  th e  D elp h ic  o r a c le .

The method o f  perform ing th e  r e a c t io n ,  w hich has been sk etch ed  

rou g lily  ab ove, i s  g iv en  in  v e ry  volum inous d e t a i l  in  Abderlialden*s 

^ ; e l i r fc rm e n te  des t i e r i s c h e n Organismus and i n  numerous ..p u b lica tio n s  

in  v a r io u s  jo u r n a ls . Tlie method i s  by no means d i f f i c u l t ,  and th e  

tec lm iq u e  i s  easy  to  fo l lo w , A method t lia t  cannot be c a r r ie d  out 

by th e  average  la b o r a to r y  worker who ezchib its ordinar^r care i s  not of  

much u t i l i t y .  Tliough I l ia t t  worked w ith  t l i i s  r e a c t io n  fo r  more 

t l ia n  e i  gilt G en m onths, I  heses r e j e c t e d  th e  r e s u l t s  ob ta in ed  during th e  

f i r s t  i ia l f  o f  t h a t  p e r io d ,  so as to  avo id  th e  c r i t i c i s m  o f b e in g  

u n fa m ilia r  w ith  th e  t e  clin ique. During t l i a t  f i r s t  p e r io d , hov/ever,

th e  r e s u l t s  were much more favou rab le  to  Abderlialden*s c la im s than  

a fter w a r d s . The reason  i s  not fa r  to  se e k . C ap tivated  by th e  

th e o r y  w hich  opened up f o r  us great p o s s i b i l i t i e s  in  cancer  

in v e s t ig a t io n ,  c a r r ie d  a lon g  by th e  h o st o f cOmmunic a tio n s  t l i a t  

h a ile d  th e  method as w e l l-n ig h  i n f a l l i b l e ,  perliaps In tim id a ted  by 

th e  sco rn  poured on th e  few th a t  doubted, I  a ccep ted  u n c r i t i c a l l y  

th e  good r e s u l t s ,  shut my eyes to  th o se  tiia t were d o u b tfu l, and 

found ex cu ses  to  r e j e c t  th o se  t l ia t  were ad verse  -  fo r  a t im e . In  

th e  l a t e r  p e r io d ,  when I  was un tram ciielled  uy arUvii-a%ty, i t  was 

found t h a t  th e  r e s u l t s  w ere x a r  xrom su p p ortin g  uj.ie Ca.aixûs puw 

forw ard . The te o lm iq u e  g iv e n  by A oderlia lden  was s la v i s h ly  fo llow ed *  

H is r e t o r t  to  t l ia t  i s :  t r e a t  sucn a s s e r t i o n s  w iti. t n e  s c e p t ic is m

b o rn  o f a r ic h  e x p er ien ce ."  Bucn a r e p ly  m ign t be oi,erifhelm ing i f



his ovm published teolmique were above reproach, I can only say 

that I liave done my best to follow his directions without actually 

having made the oustomary pilgrimage to Halle to receive the direct 

apostolic revelations from the master.

In  the following examples of the practical application of the 

method, before testing it  on the much more important question of 

cancer diagnosis, I f ir s t  investigated the reaction in pregnancy 

because the true diagnosis of the condition cannot long remain in 

doTkbt and we are soon enabled to verify our resu lts. It is  seldom 

that the condition is  doubtful, and the serum diagnosis of pregnancy 

would only have a limited value. In cancer, on the other hand, a 

method of serimi diagnosis would be of the utmost practical import

ance. I have tried  most of the methods hitherto advocated in serum 

diagnosis and found them a l l  worthless in practice. But i f  the 

procedure of Abderhalden was capable of giving good results in  

pregnancy i t  might reasonably be expected to give good results in 

cancer, though the relation of the placenta to the maternal organism 

i s  not s tr ic t ly  comparable to the relations existing between 

malignant tumour ce lls  and the rest o f the body. It is  feasible  

to imagine that cancer ce lls  give up to the circulation abnormal 

metabolic products,

@ @ @ @ @ @ @

In every case recorded in the following tables the true diagnosis 

of the case is  knovm, either hy snbsequent events, sixrgioal and 

histologioal verification , or hy post mortem e:camination. So prevent



tîie knowledge of the condition of the patient furnishing the serum 

having any effect on our reading of the reactions -  a v ita l point -  

the tubes were numbered, the numberqis written down for later  

iden tification , and the tests  conducted and the final readings 

made without being aware of the c lin ica l diagnosis of the conditions. 

It is  impossible to avoid bias otherwise. Again, the te sts  were 

manifolded. It sometimes liappened tïjat very strange results were 

recorded, Dor example, the controls miglit liave deeper colours 

than the actual te s ts  themselves, or the readings might be equivocal 

throughout any set.

Such cases were eliminated from our survey and the dialysation  

tubes corresponding were scrapped because i t  was imagined at f ir s t

that the equivocal readings were due toŒaws in them. Tliat th is

is  not so we foimd by later experience. The comparatively 

favourable figures shown in the f ir s t  table are to some extent 

due to th is rejection of adverse readings, Further, I have rejected" 

the unfavourable readings, in those cases recorded, i f  I obtained 

a favourable se t. The colours obtained with ninhydrin varied 

from ligh t l i la c  to deep v io le t . In making a comparison between 

the tubes I  have neglected weak t in ts , representing these as 

negative, except where there was a difference between the te s t  and 

i t s  control, and in th is way also I  liave been generous towards 

the method. The deepest colours are represented tin ougliout '-̂ y 

TESTS WITH THF m a m  

Sufficiently^ clear out results were obtained in 36 cases of

pregnancy from the second month onwards to a few hours a,̂ t er delivery »

The exact condition of a ll  these cases was known. It vfill be seen
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from Table I tliat in two cases, Tos, 1 and 6 , the reaction was 

quite negative. In the f ir s t  case the serum was free of haemoglobin, 

the blood liad been withdrawn more than four hours after a meal, and 

no disturbing f a c t o r  co u ld  be discovered: yet the subsequent history  

of the case p roved  that the woman was two months pregnant at the 

time. The seco n d  negative (lTo.6 ) was interesting because a t  the 

time the te s t  was performed there was doubt about the c lin ica l 

diagnosis': the serum was fresh and free from liaqmoglobin: the

further history of the case showed t l ia t  the patient was then three 

months pregnant* Faint results were obtained in four cases v iz ,

Ho 8 . 3 * 20 J 30 and 2S (the serum in the la st being lia emo glob in -tin ted ), ' 

and perhaps a severe cr itic  miglit reject them as positive resu lts.

In the other two cases Hos, lif and 2 1 , the positive result recorded 

with the higher doses of serum would liave been missed, and the 

reaction returned as negative, i f  we liad employed only the usual 

smaller d^ses* As so much stree lias been la id  on the presence 

or absence of haemoglobin in the serum, i t  may be stated tliat 9 
of these sera (ITos, 4̂, 1 0 , 1 2 , I5 , I7, 27, 2 8 , 32 and 3̂ -) showed 

haemoglobin^inting whilst the rest were quite normal. If as 

Abderhalden s ta te s , the presence of liaemoglobin is  apt to give a. 

positive finding in a negative serum we ought to reject these results 

as being fallacious but as w ill be seen la ter , I do not thinlc the 

presence or absence of liaemoglob in comes into the matter at a l l .  In 

ITos. 1 , 3 ^, 3 3 , 36, more than four hours elapsed between the taking 

of a meal and the withdrawal of the blood; in the other cases I am 

unaware of the times elapsing.

P o s i t i v e  r e a c t io n s  w ould  seeiii t o  00 tn e  r u le  in  c a se s  Oj. pregnancy as



t i l l s  tcubic show s, ovea w ith  th e  r e s e r v a t io n s  above ancl I îiave

fou nd  suoh, p o s i t i v e  r e a c t io n s  much more f r e q u e n t ly  in  p regn an cy  tlia n  

in. any o th er  c o n d it io n  I have exam ined . So f a r ,  t h e r e f o r e ,  th e  t e s t s  

appear to  a f f o r d  p ro m is in g  sup p ort t o  A/^derlialden' s id e a  o f  gu ard ian  

fe r m e n ts ,
3 I,.

Age 0f  pregnancy, Serum alone Serum alone Placenta Placenta
etc . 1 c, cm. 1'5'c, cm. 4  1 c. cm. 

Serum.
i" lie,cm

Serum,
1, 2nd month r  b 0 0 0
2. « " i 0 0 + 4 4 4  4  4
3 . « ”(pelvi c absc ess ) 0 0 4  4 4 4 4
h. « ”(perni cious vomit ing)« 0 - 4 4 4
5 . 3r& a 0 0 4
6. « a 1 0 0 0 0
7 . « ” (a b o r t in g )  ! 0 0 4  4  4 4 4 4
8. « « ti 0 0 4 4 4  4 4
9 . 3th ff 0 0 4 4  . 4  4  4
10. " “ ( a lb u m in u r ia  ) — 0 4  4  4
11.6th a ' 0 +- 4  4 f  t- 4
1 2 .6 t h ” (p e r n ic io u s  vomiting )0 0 4  4  4 4  4 -  4  

4 4 4  
4  413.7th 

1̂ 1. ”
a
« 1

0
0

0
0

4  4  4
0

1 3 - a 0 0 4  4 4  4 4
1 6 . 8 th fl 0 0 4  4 4  4  4
17. " a 0 0 4  4 4  4  4-
18 “ « 0 0 4  4  4 4  4  4
19.9th a 0 0 4  4 4 4  4 4

20.9th " ( t  lir e a t  en ed e clamps iaO 0 4 4
21 . P u l l  t  arm 0 0 0 4  4
22. « a 0 4  4  4
23. « « 0 4- 4 4 4  4  4
2^, « u 0 0 4  4 4  4
2 8 . » « 0 0 4  4  4 4  4 4
26. « a 0 0 4 4  4
27. « ff 0 4 - 4 4 4
2 8 . « “ (syp h ilitic ) — 4 4 4
2 9 . ** « (e c la m p s ia ) — 0

0
— 4  4

30 . " If ff — 4
3 1 , 3 hours after delivery 0 0 4  4 4  4
32. 12 « II « 0 0 4 4 4 4  4  4
33. 2% ff tt « 0 — 4  4  4
3^. E c to p ic  g e s t a t io n

0(3th w eek) 0 4 4  4 4  4  4
35. Eo-bopic g e s t a t io n  

(2nd month) 0 0 4 4 4 4  4  4
36. E c to p ic  g e s t a t io n

0 -4 4  4(lOth w eek) 1 ° 4  4----h



(p reg n a n cy  r e a o t lm  

w ere fo r tu n a te  enough In  h a v in g  two c a s e s  o f  c h o r lo n e p ith e llo m a  to  

i n v e s t i g a t e .  Those who sup p ort th e  s p e c i f i c i t y  o f  A od eriia lden*s  

r e a c t io n  a g ree  th a t  th e  serum in  such  c a s e s  may be e x p e c te d  to  g iv e  

a  p o s i t i v e  r e s u l t  b eca u se  th e  c e l l s  o f  th e  tumour r e t a in  t o  a  g re a t  

e x te n t  th e  m e ta b o lic  p r o p e r t ie s  o f  t h e i r  norm al p la c e n t a l  p r o g e n ito r s .

In  th e  f i r s t  c a s e  th e  b lo o d  was w ithdraw n from th e  p a t ie n t  a t  th e  

t im e  o f  o p e r a t io n ,  and th e  r e s u l t  o f  th e  r e a c t io n  was o b ta in e d  b e fo r e  

we had any s u s p ic io n  o f  th e  r e a l  n a tu r e  o f  th e  c a s e .  H ysterectom y  

was perform ed  and on c u t t in g  in to  th e  u te r u s  a f t e r  i t  liad b een  

h ard en ed  we w ere s u r p r is e d  t o  s e e  a  sm a ll but t y p i c a l  c h o r io n e p ith e lio m a .

A fte r  an in t e r v a l  o f  tw en ty  days th e  p a t ie n t * s  serum was a g a in  

exam ined and a p o s i t i v e  r e s u l t  a g a in  o b ta in e d . Hie same r e s u l t  was 

found a  m onth l a t e r  s t i l l .  At no tim e  w ere th e r e  s ig n s  o f  m é ta s ta s é s .  

The seco n d  c a se  o f  c h o r io n e p ith e lio m a , d ia g n o sed  a s su c h , gave a  

p o s i t i v e  r e a c t io n .  In t h i s  ca se  th e r e  was a v a g in a l  r e c u r r e n c e  a  

f o r t n ig h t  a f t e r  th e  h y ster ec to m y  and when th e  b lo o d  was exam ined  

th e n  th e  p o s i t i v e  r e a c t io n  s t i l l  p e r s i s t e d .  Hie p a t ie n t  d ie d  w ith  

pulm onary m é t a s t a s é s .  Hie serum from th r e e  c a s e s  o f  fibromyoma. 

u t e r i ,  a u t e r in e  p o ly p u s , and v a g in isim is  gave franKLy n e g a t iv e  

r e s u l t s , but q u ite  c le a r  p o s i t i v e  r e a c t io n s  w ere o b ta in e d  in  c a s e s  

o f  e n d o m e t r i t i s , dysm enorrhoea, p y o s a lp in x , and fibrom yom a. Hie c a se  

o f  e n d o m e tr it is  (Ho.%) m ight p o s s ib ly  liave b een  one o f  r e t a in e d  

p r o d u c ts  o f  c o n c e p t io n , a s  trie c u r e t t in g s  w ere n ot i im c r o s c o p ic a lly  

exam ined . Hie o th er  th r e e  c a s e s  t l ia t  gave c le a r  p o s i t i v e  r e s u l t s  

"were n o t p regnant ( t i ie  serum o f  two o f  thsm  oein^  re-ex a m in ed  vriti^ i^he 

same r e s u l t ) ,  and a re  p r a c t i c a l  d em o n stra tio n s  oj, one uni e l  io. o i l  i t  y



o f  th e  r e a c t io n *  jfo. 6 was c o n s id e r e d  c l i n i c a l l y  to  be a  pregnancy  

o f  th e  t h ir d  month; th e  r e a c t io n  wa,s p o s i t i v e ;  th e  c a se  was fo llo w e d  

up; sh e  was n ot p r e g n a n t , and had n o t ab orted *  The l a s t  ca se  o f  

u t e r in e  f ib r o i d  ( h o ,1 1 )  i s  o f  i n t e r e s t  b eca u se  th e r e  was a  c o n f l i c t  

o f  o p in io n  as to  i t s  n a tu r e , and th e  A bderhalden r e a c t io n  was t w ic e  

in v o k ed  to  a s s i s t  in  th e  d ia g n o s is ,  H vice i t  p o in te d  to  p regn an cy; 

th e  Sttrgeon rem oved th e  u te r u s ;  i t  was a  s o f t  fib ro -m yom a, and 

th e r e  was no p reg n a n cy . Hie t im e s  t l ia t  e la p s e d  b etw een  m ea ls  and 

th e  w ith d ra w a l o f  th e  serum in  t h i s  c a se  a re  unknown t o  me.

In  a l l  c a s e s  th e  serum was f r e s h :  onl7/. in  1T0.3 (w hich  was frarJcLy 

n e g a t iv e )  was th e r e  haem oglob in  s t a in in g ,  W ithnthe e x c e p t io n  o f  

h o , 1 1 , th e  b lo o d  was w ithdraw n a t  th e  t im e  o f  o p e r a t io n ,  and th u s  

a t l e a s t  fo u r  h ou rs must liave e la p se d  s in c e  th e  l a s t  m e a l. L eavin g  

out o f  a cco u n t th e  two c a s e s  o f  c h o r io n e p ith e lio m a  and th e  c a se  o f  

e n d o m e tr it is  ( th e  n a tu r e  o f  w hich  i s  n ot beyond r e a so n a b le  d ou b t)  

we f in d  f i v e  n e g a t iv e  and th r e e  p o s i t i v e  r e s u l t s  w here p regn an cy  

can c e r t a i n l y  be e x c lu d e d .

D is e a s e

1, C h o r i o n - e p i t h e l i o m a
2 . %%erine polj^pus 
3* V agin ism us

E n d o m e tr it is
5 .  U te r in e  f ib r o id
6 . IHrsmenorrlio ea
7 .  P3rosalp inx
S. U te r in e  f ib r o id  
9 ,  U te r in e  f ib r o id  
1 0 , O h o r lo n -e p ith e lio m a  
1 1 . U te r in e  f ib r o id

Serum Serum H Lacenta P la c e n ta
a lo n e a lo n e 4 1  c,cm . 4 1 . 5  c.cm
1 c.cm ,' 1 .8 c .c m . Serum ,_____ Serum.

0 4 4  4 4  4
0 0 0
0. 0 0 0
0 0 4 4 44*

0 , « 0
0 0 4*4 4  4
0 0 4 4 4  4
0 0 0 0
0 0 0 0
0 0 4 4 4 4 4 4
0 0 4 4 4 4 4 4

@ ® #



( pregnancy r e a c t io n ) ,

S ev era l au th ors though g iv in g  g en era l agreem ent to  th e  v a lu e  o f  

A bderhalden 's t e s t s ,  have s ta te d  th a t  cancer serum may break down 

p la c e n ta l  p r o te in ,  w h ils t  o th ers deny t i l l s .  I f  b oth  in  pregnancy andt 

in  cancer th e r e  e x i s t #  ferm ents in  tlie  serum capable  o f  degrading  

p l a c e n t a l  and  c a n c e r - c e l l  p r o t e i n  r e s p e c t iv e ly  we sh o u ld  expect  

p r io r i ,  t h a t  th e s e  ferm ents would o p e ra te  on a l l i e d  s u b s to a te s ,  

though perhaps to  a  l e s s e r  e x te n t ,  because none o f th e  immune r e a c t io n  

b o d ie s  t l ia t  we know i s  s t r i c t l y  s p e c i f i c ,  Such f in d in g s  would n ot  

s e r io u s ly  a f f e c t  th e  th e o r y , but Abderlialden w i l l  liave none o f  t l i i s .  

He sa y s th a t one sh ou ld  n e v e r  u se  a  p la c e n ta  in  th e  pregnancy r e a c t ia i  

th a t  g iv e s  p o s i t iv e  r e s u l t s  w ith  cancer serum s, th ereb y  a d m ittin g  

th a t  such r e s u l t s  may o ccu r . Out o f  a l l  th e  p la c e n ta s  which I 

have t e s t e d  I  liave never y e t  e n c o u n te re d  one t lia t  does not som etim es 

g iv e  a p o s i t i v e  r e a c t io n  w ith  cancer serum and I  doubt i f  i t  e x i s t s ,  

Hie serum o f 22 cancer c a se s  was t e s t e d  ( ta b le  I I I ) ,  th e  f i r s t  10  

b ein g  fem ales and th e  oth er  1 2  m a les . In  7 c a ses  th e  r e a c t io n  was 

fr a n k ly  n e g a t iv e ,  in  ^ i t  was v ery  f a i n t l y  p o s i t i v e ,  and in  11 

( i , e ,  in  l i a l f  th e  c a se s )  i t  was d e f i n i t e l y  p o s i t i v e .  Two o f th e  s e r a  

were liaemog lo b i n - s t a i n ed , in  one (lTo,7 ) th e re  was a  f a in t  p o s i t iv e  

r e a c t i o n ,  and in  th e  other (iTo,1 7 ) th e  r e a c t i o n  was a b s o lu te ly  

n e g a t iv e .

D u p lic a te s  o f  a l l  th e  t e s t s  shown in  th e  t a b le  ^ v e  id e n t ic a l  

r e a d in g s , JD.1 th e  ca ses  were operab le  and th e  b lood  was withdrawn  

a t th e  tim e o f o p e r a tio n  when th e y  were in  a  f a s t in g  c o n d it io n . In  

ITo,6 , where n in h yd rin  r e a c t in g  su b sta n ces  were p resen t in  th e  

Z lialjrsates o f  th e  t e s t s  and c o n tr o ls ,  d ia ly s a t io n  o f  th e  serum  

a g a in s t  ru n n in g  w ater f o r  a  few hours f a i l e d  to  remove from tn e



serum a l l  i t s  d ia ly s a b le  n in liy d r in -r e a c t in g  c o n s t i t u e n t s , I  have 

fr e q u e n t ly  n o t ic e d  t h i s ,  and i t  i s  probab ly  due to  th e  p r o g r e ss iv e  

spontaneous c lea v a g e  o f  th e  serum p r o te in s .  I  cannot vouch fo r  th e

s t e r i l i t y  o f  a serim  a f t e r  i t  has undergone d i a l y s i s  a g a in s t

running v /a ter , but I do not th in k  t lia t  b a c t e r ia l  con tam in ation

has much to  do w ith  th e  result" .

D ise a se

TABLE I I I
Serum Serum P la c e n ta  P la c e n ta

•alone a lo n e  + 1  c.cm  + 1 ,5  c,on .
 ............................. .Sêznm .______ S e r m  ,

1 , Carcinoma o f  B reast 0 0 0 0
2 . « « 0 0 0 4
3 .  " « 0 0 4 4 4

« « 0 0 4 4
3 .  M 0 0 0 0 4
6 , Carcinoma o f B reast 

( r e c u r r e n t )
7 . E p ith eliom a o f  Tongue

4 4 4 4
0 0 , 0 4

8 , Carcinoma o f s p le n ic  
f le x u r e 0 0 4 4

9 •Carcinoma o f Rectum 0 0 4 4 4
1 0 , « « 0 . 0 0 0
1 1 , E p ith eliom a  o f Lip  

( e a r ly ) 0 ‘ 0 4 4 4 4
1 2 , E p ith e liom a  o f Tongue 0 0 4 4 4 4
1 3 . " ® 0 0 0 4 4
1 *E pitlie  1 ioma o f T o n sil 0 0 0 4
1 3 .E p ith eliom a  o f fa u ces 0 0 0 0
1 6 .E p ith e lio m a  o f  la ry n x 0 0 4 4  4
1 7 .E p ith eliom a  o f P en is 0 0 0 0
1 8 .E p ith e lio m a  o f Bladder 0 0 0 0
1 9 . Carcinoma o f  Rectum 0 0 0 0

20, « ** 0 0 0 4

2X. " ” 0 0 4 4 4 4

22. * ** 0 0 4 ^ 4 4 -



m i T-PREGlTAlIT G0 ^m iTI0 :T8  
(pregnancy r e a c t io n ) ,

A s e r i e s  o f 31  c a s e s ,  some n o rm a l, o th e r s  s u f f e r in g  from  d i f f e r e n t

d i s e a s e s ,  was exam ined . Hie accom panying t a b l e  shows th e  c o n d i t io n s

and th e  r e s u l t  o f  th e  t e s t .  The f i r s t  20 are fe m a le s , th e  rem aining

11 m a le s .

There were franlfLy n e g a t iv e  r e a c tio n s  in  19 o f t h e s e ,  and a t l e a s t  3 

w hich were fr a n k ly  p o s i t i v e ,  w h ils t  th e  r e s t  were w eakly p o s i t iv e  

or gave d i f f e r e n t  rea d in g s accord in g  a s one co n sid ered  th e  sm a ller  or 

th e  la r g e r  d oses o f  serum. Amongst t h e  f r a n k ly  n e g a t iv e  c a s e s ,  3 

s e r a  w ere s ta in e d  w ith  liaem oglobin ( l o s . 1 3 ,1 9 , 2 3 ,2Î-!-, and 23 -  th e  

l a s t  b e in g  very  d eep ly  s t a in e d ) :  t h e r e  was no liaemo g lob  in  s ta in in g  

o f th e  s e r a  i n  any o f th e  p o s i t i v e  or d o u b tfu l c a s e s .  In IT os.l, 2 ,

9 ,  18 ; 21 , 2)1, 23, and 26 , th e  tim e t l i a t  w elapsed  betw een th e  l a s t  

m eal and th e  w ithdraw al o f  b lood  i s  u n c e r ta in : two o f  t h e s e ,  a  

noiTial fem ale and a normal m a le , gave p o s i t iv e  r e a c t io n s :  th e  r e s t  

were q u ite  n e g a t iv e . D o u b tle s s , su p p orters o f  Abderhalden*s cla im  

would excu se th e s e  la p s e s  by say in g  t l i a t  th e  in t e r v a l  s in c e  th e  

l a s t  m eal must liave been to o  s h o r t , and th e y  would fu r th e r  n e g le c t  

th e  ad verse  rea d in g s where an a l t e r n a t iv e  favou rab le  read in g  was 

a v a i la b le .  But th e  r e s u l t s  q u ite  c le a r ly  dem onstrate th a t  when th e  

d ia g n o s is  o f  a ca se  i s  unknown th e  r e a c t io n  can c e r ta in ly  not be 

r e l i e d  upon to  g iv e  in d u b ita b le  in fo rm a tio n .



TABIE BL

C o n d itio n
Serum
a lo n e

Serum
a lo n e

P la c e n ta  
4 1  c.cm.
_  Serum

P la c e n ta  
41.5 o .cm .

____
1 . ITo rm al f  eraal e

2 .  « ■«

3 . C hron i c app en d - 
i c i t i s  

*4. « «
5 . C h o le c y s t i t i s
6 . «
7 . C h o le c y s t i t i s

( im p a c tGd s to n e )
8 . T u b e rc u lo s is

a d e n i t i s
9 . lu p u s
1 0 . lip o m a  o f  arm
1 1 , Lipoma o f  S hou lder
1 2 , Adenoma o f B re a s t
1 3 , P y l o r l 8 S te n o s is  
1 1 . " «
1 5 . I n t e s t i n a l

a d h e s io n s

1 6 . I n g u in a l  h e r n ia

1 7 .H y d ro ce le  o f 
h e r n ia  sa c

I S .T e r t i a r y  s y p h i l i s

1 9 .P r o p to s i s  o f 
sig m o id  c o lo n

2 0 .A b n o rm a lity  o f  
caecum

2 1 . ITo rm al m ale
2 2 .Wound o f  l i p
23 .T u b e r c u lo s is  o f  

l i p ,
2 H- , ^ r p l i i l i t  i  c g lo s s  i t  :
25 .L 0com otor a ta x y
2 6 .T e r t  i a r y  s y p h i l i s
2 7 .P y lo r i c  s t e n o s i s  
2 3 . M "
29 . Tub e r  cuC, os i s

P e r i t o n i t i s
3 0 ,  Ilaem orrho id s

0 0 4 4

0 0 0 0

0 0 4  4 4  40 0 0 4
0 0 0 0
0 4 0 4
0 4 4 4
0 0 0 0
0 0 0 0
0 0 0 4
0 0 0 4
0 4 0 4 4
0 0 0 0 •
0 0 0 0
4 4 4 4
0 0 0 0

0 4 4 4
0 0 0 0

0 0 0 0

0 4 0 4
0 0 4 4
0 0 0 0

0 0 0 0
; 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 4 0 4

0 4 4 4
0 0 4 4 4

0 4 4  4



To sum up th e  r e s u l t s  o f  th e  above 100 oa ses t e s t e d  to  prove 

C ilagnostlo  w o rti i  o% th e  d la ly s a t  1 on r e a c t io n  In  pregnancy, we 

f in d  t l ia t  by th e  most generous read in g  p o s s ib le ,  jud ging  by two 

s e t s  o f experim ents and not by th e  u su a l on e , mald.ng a llo w a n ces  

fo r  a l l  th e  h y p o th e t ic a l  f a l l a c i e s ,  we have s t i l l  I7  most g la r in g  

m ista k e s  in  d ia g n o s is ,  w hich o f  i t s e l f  i s  a la r g e  p e r c e n ta g e , 

s u ff io i& n t  to  d e s tr o y  th e  d ia g n o s t ic  w orth o f th e  r e a c t io n .  But 

i f  we ap p ly  to  th e  good r e s u l t s  th e  same code o f  e t h ic s  by which  

we r e j e c t  th e  u n d e s ir e d , then  th e  whole th e o r y  becomes q u ea tion ab le ,

@

A considerable amount o f work has been done on th e  serum 

d ia g n o s is  o f  ca n cer . The p r a c t ic a l  im portance o f t h i s  was e a r ly  

obviou s to  th e  o r ig in a to r  o f th e  r e a c t io n , and u n t i l  th e  tim e t l ia t  

ij3y paper appeared in  191^ p r a c t ic a l ly  a l l  who load t e s t e d  th e  method 

agreed  as to  i t s  extreme d ia g n o s t ic  v a lu e . ITone o f th e  ob servers  

r ep o rted  on any la r g e  s e r ie s  o f c a s e s ,  and a l l  seemed to  accep t  

u n c r i t i c a l l y  th e  t h e o r e t ic a l  b a ses  o f th e  r e a c t io n , Wlien th e  fo llo w in g  

s e r i e s  o f experim ents were un d ertak en , i f  I had any m ental b ia s  at  

a l l  w ith  regard to  th e  worth o f th e  t e s t  i t  was ra th er  on th e  s id e  

o f  b e in g  favou rab ly  im pressed by Abderhalden* s c la im s^ for  th e



p r e lim in a ry  exam in ation s I liad conducted w ith  th e  se ra  o f  pregnant 

v a se s  seemed to  bear out th e  th e o r y .

Hie cancer t i s s u e  was prepared in  th e  same mazmer as p la cen ta .. 

Tliough I  had an unusual amount o f  o p e r a tiv e  m a te r ia l a t  my d isp d S a l,  

y e t  com p arative ly  l i t t l e  seemed to  me s u i ta b le  fo r  th e  p rep a ra tio n  

o fM su b stra tcs" , b e c a u se , owing to  t l .e  i r r e g u la r i t y  o f v a sc u la r  

s'Lipply o f  tumours and th e  f r e q u e n t  areas o f  d e g e n e r a tio n , i t  seemed 

im p o ss ib le  to  get t i s s u e s  fr e e  from b lo o d . However, we were 

fo r tu n a te  enough in  o b ta in in g  a c e r ta in  nimiber o f l i ig h ly  c e l lu la r  

tumours v /ithout th e s e  d e f e c t s . In  a l l  c a se s  fr e s h  op era tion  

m a te r ia l  was u s e d : postmortem t i s s u e s  were never employed. In th e

fo llo w in g  t a b le s  t h e .d e t a i l s  are g iven  o f  100 ca ses  examined to  

t e s t  th e  method in  th e  serum d ia g n o s is  o f can cer .

In th e  f i r s t  s e t  o f experim ents (Table V) t lir e e  d i f f e r e n t  .

* su b stra tes"  were employed : (1 ) A la r g e  p ro tu b era n t, non -^ ilcerat ed 

sq u a m o u s-ce ll carcinom a o f th e  s c a lp ,  ex trem ely  c e l l u l a r ,  w ith  f in e  

su p p ortin g  f ib r o u s  t i s s u e  tr a b e c u la e , th e  tumour b e in g  e a s i ly  

washed fr e e  o f  b lood  and b e in g  alm ost dead w h ite ; ( 2 ) a  very  

c e l lu la r  s p h e r o id a l- c e l l  carcinome, o f th e  b r e a st  w ith  a m inim al 

amount o f  strom a; (3 ) p la c e n ta .

T his s e t  o f experim ents i s  th e  most favou rab le  I liave 

found to  th e  c la im s o f  A iderhalden . The 9 cancer serums a l l  gave 

p o s i t iv e  r e s u l t s  w ith  th e  e p ith e lio m a to u s  t i s s u e  -  i f  a n y th in g , 

more m arkedly in  th e  case o f sq u am ou s-cell tlian  in  th e  oth er  

carcinom ata — whereas th e  12  non—cancerous c a ses  were n e g a tiv e  

w ith  th e  e x c e p tio n  o f  th e  case  o f lip om a, and one m ight q u ite  

easil^ r , i f  dominated by th e  c la im s made on b e lia lf  o f  th e  m ethod,



liave made excu ses fo r  t l i i s  s o l i t a r y  la p s e  by blai'diig th e  te o la iiq u e . 

U n fo rtu n a te ly  fo r  t h i s ,  th e  experim ent was rep ea ted  in  d u p lic a te  

a g a in  w ith  th e  same r e s u l t s .  Hie mammary cancer was not such a  

fa v o u ra b le  "substrate'^ I t  d id  not g iv e  as good r e s u l t s  w ith  the 

mammary cancer c a se s  as d id  th e  e p ith e lio m a . With i t  5 cancer  

serums were t e s t e d ;  .3 gave p o s i t iv e  r e a c t io n s ,  2 were a b s o lu te ly  

n e g a t iv e ;  o f  5 non -can cer c a s e s ,  If- were n e g a t iv e ,  1 wa.s positive. 

With p la c e n ta , 8 cancer serums were t e s t e d ,  7 gave p o s i t iv e  

r e a c t io n s ,  1 was n e g a t iv e ;  of th e  7 n on -p regn an t, non-malignant 

c a se s  1  was p o s i t i v e .  In  a l l  ca ses  th e  serums were used  f r e s h ,  and 

in  no case  was th e r e  any liaemo glob in  s t a in in g .  In ITos, 2 and 1 ^ , 

in  w hich no r e s u l t  adverse  to  the r e a c t io n  was o b ta in ed ,

th e  b lood  was withdrawn l e s s  tlian  four hours a f t e r  th e  l a s t  m eal: 

in  a l l  th e  o th e r s ,  w ith  th e  ex cep tio n  o f th e  l a s t  t l i r e e , in  wliich  

I  have no n o te s  on th e  p o in t , th e  b lood  was withdrawn a t th e  tim e  

o f  th e  o p e ra t io n  when th e  p a t ie n t  was in  a f a s t in g  c o n d it io n . I t  

would seem t lia t  th e  ep ith e lio m a  " su b strate"  gave more marked r e -  

a c t io n s  w ith  serum from ca ses o f sq u am ou s-cell carcinom a tlian  w ith  

serum from ca ses  o f g lan d u lar  carcinom a, b u t th e  su b s tr a te  prepared  

from mammary carcinoma d id  not a c t so s t r ik in g ly  with serum from  

c a ses  o f  g lan d u lar  carcinom a. Except in  one o f th e  pregnancy  

c a s e s ,  th e  on ly  one which gave a p o s i t iv e  r e a c t io n  w ith  p la c e n ta ,  

n e g a t iv e  r e s u l t s  were ob ta in ed  w ith  both c a n c e r 's u b s tr a te s

:



TABLE V.

D ise a se .

1 . E p ith e liom a  o f  
oesophagus 

2*E p ith eliom a o f  
p e n is  

3 ♦E pitheliom a o f  
tongue  

^«E pitheliom a of  
l i p

5»E p ith eliom a  o f  
t o n s i l

6 , Carcinoma o f  
b r e a st

7 ,Carcinoma of 
b r e a st

3 , Carcinoma of 
b r e a s t  

9 . Carcinoma o f  
rectum

1 0 * L ip oma, o f  
Shoulder

1 1 * Choiecystitis
1 2 . Chronic 

a p p e n d ic it is
1 3 .H y ste r ia
Ilk Uterine

polypus
15.Eorm er e p ith 

eliom a o f  l ip
1 6 .P a r a m e tr it is
1 7 . E n d om etr itis
1 3 , Two months

p regn an cy
19. nkfo months 

pregnancy
2 0 , Seven months 

pregnancy
21,lTine months 

pregnancy

Serum 
Qpp,

/cc

0

0

0
0

0
0

0

0

0
0
0

0
0
0

0
0
0

0

0

0

0

/•̂ CC

4

4
0

4

0

0

0

0

0

0
0

0
0
0

0
0
0
0

0
0

0

E p ith eliom a
___

Ice,

+

4

4

4 4
4
4

4

4
4
0

0
0

0

0
0
0

0

0

0

0

f'é'CÊ.

44

4 4 4

4

4 4
4

4

4
4
4

0

0
0

0

0
0
0

0

0

0

0

Carcinoma
_4_ SeriT

fee.

4

0

4

4
0

0

0

Placenta 
4  Serum,

/«.e

4

4
4 4

4

0

4

0
0

4 4
0
0

0

444

4

* 4 4

4 4
4 4

4

0

4
4

0
0

444
0

00

4 4 4



2 0  f

In fou r c a ses  an e p lth e llo m a to u s  tumour o f th e  tongue was u sed  as  

" s u b s tr a te " , (S ee  Table V I),

In th e  f i r s t  t lir e e  t e s t s  th e  r e s u l t s  ob ta in ed  were q u ite  s a t i s f a c t o r y :  

th e  r e a c t io n  p ick ed  out th e  m alignant from th e  non-m aligziant c a s e s .  But 

th e  l a s t  case  was th e  crux o f th e  w h o le . e:iam ination: th e r e  was wiiat was 

supposed to  be lup us o f th e  f a c e ,  and th e r e  was an u lc e r a te d  p atch  th a t  

was not h e a lin g  under x -ra y s  ; and th e  p r a c t ic a l  q u e s tio n  a ro se  whether  

or not e p ith e lio m a  was d e v e lo p in g , Hie r e a c t io n  p o in ted  to  t h i s  b e in g  

th e  c a s e . As a  m atter  o f  f a c t , i t  was not so . Hie p a t ie n t  gave a  

p o s i t iv e  ¥assermann r e a c t io n , and th e  u lc e r a t io n  E ea led  under sa lv a r sa n .

.TABLE VI

D ise a se
Serum
alon e

Serum 
a lon e  
1 .8  c.cm .

E p ith eliom a  
4  1 c.cm . 

Serum.

Epitheliom a,. 
f l .3  c.cm  

Serum.

22. E p ith eliom a o f  
T o n s il 0 + -h  + -

23 . % r p h ilit ic  
G lo s s i t i s 0 0 0 0

2%* Formal male 0 0 0 0

2 5 , ? Lupus o f  
Dace 0 0 Hh 4 -

ITone o f th e  serums was h a e m o g lo b in -tin te d . A ll  were used  

f r e s h .  In ITos, 23 and 2 -̂ th e  b lood  was withdrawn s h o r t ly  a f t e r  a  

m eal ( f i f t e e n  m inutes a f te r ^ in  th e  case  of. ITo,2^); in  th e  f i r s t  

case  i t  w as  withdrawn a t tim e o f  o p era tio n ; in  th e  l a s t  case  over 

fou r hours a f t e r  th e  l a s t  m eal.



In th e  tw e n ty -s ix  oa ses in  Table A,T:I a la r g e ,  quiold^/'-growing  

c e l lu la r  carcinom a o f th e  b r e a s t ,  w ith  a z c illa r y  m asses ¥h,s used, as

s u b s tr a te . wai -er:  ̂ th o ro u g lily  washed, to  f r e e  i t  o f  b lo o d . I t

r eq u ire d  tw e lv e  b o i l in g s  b e fo re  th e  w ater was fr e e  to  ninl%rdrln.

V II
D isea se

26*Caroinoim o f  b r e a st
2 7 , « "
28#E p ith eliom a o f  la ry n x  
2 9 .Carcinoma o f  Colon 
30#E p ith eliom a o f tongue
3 1 ,
3 2»E p ith eliom a  o f  p e n is
3 3 , Carcinoma o f rectum  
3)4-,Carcinoma o f  rectum  

( po s t -o p e r a t io n )
3 5 • I n t r a c y s t ic  adenoma 

o f  b r e a st
3 6 ,Eibromiroma o f  u te ru s
3 7 , K 0
3 8 ,T u b ercu lo sis  o f  

in t e s t i n e
39#T u b ercu lo sis  o f l i p  
Î4O• I n t e s t in a l  a d iieslon s  
)!1 , Gumma o f  tongue  
i|-2 # P y lo t ic  s t e n o s is  
143 * Clio 1 e c y st i t  i s  
i|4 * Oho 1 0 c y st i t  1 s

(im pacted  s to n e )
^5»H ydrocele  
% 6.Pyosalpinx  
#7\T e r t ia r y  syplhLlis 
48# « «
4.9.Formal male
5 0 # « "
8 1 .Formal fem ale

Serum 
a lon e

Carcinoma 
4 1 ,5  c.cm# 

Serum,

Serum 
a lo n e  
l j , 8_ c.#cm

Carcinoma 
4 1  c.cm . 

Serum

Only in  ITos. 32  and 44 was th e  serum h a em o g lo b in -sta in ed . In c a se s  

3I;., ^7^ 4 8 , 49 , 50 , 51 ; th e  b lood  was wlthdravv-n l e s s  tlian  four hours

a f t e r  a m ea l;n in  ÎT0.34 i t  was withdrawn during a m ea l, and th e  serum

v/as th e  most tu r b id  I liave ever se e n , bui» i t  gave q u ite  n e g a tiv e

r e a c t io n s # .  In a l l  th e  oth er  c a ses  th e  b lood  was withdrawn a t  th e  tim e  
o f  o p e r a tio n .



In  t h i s  group^put o f  9 oancer c a s e s ,p o s i t iv e  r e a c t io n s  were ob ta in ed  

in  4 , ono o f th e s e  b e in g  a  mmimiary oancer: th e  other Diammary cancer was 

n e g a tiv e*  In I7  non-m alignant ca ses  w hich may serv e  as c o n tr o ls  we 

Imve 7 p o s i t i v e s  and 10 n e g a t iv e s ,  w liich i s  app roxim ately  th e  same 

p ro p o r tio n  as in  th e  m alignant c a s e s .  The only  two se r a  which  

co n ta in ed  haem oglobin were both  n e g a t iv e :  on ly  one o f  th e  s i x  ca ses

in  w hich th e  b lood  was withdrawn l e s s  than  4 hours a f t e r  a m eal gave 

a f a l s e  r e a c t io n . Case 38 was c l i n i c a l l y  co n sid ered  to  be c a r c in 

oma o f th e  i n t e s t i n e ,  and a p o r tio n  o f gut was removed under t lia t  

b e l i e f ;  th e  r e a c t io n  was p o s i t iv e ;  h i s t o l o g i c a l  exam ination  showed 

i t  to  be t u b e r c u lo s is .  On th e  other liand, îTo.3 9  -  a sm all u lc e r  on 

th e  l i p  -  was thought to  be e p ith e lio m a ; th e  r e a c t io n  was n e g a t iv e  

and th e  h i s t o l o g i c a l  exam ination  showed i t  to  be tu b e r c u lo u s .

( I t  may be o f  some in t e r e s t  to  add t lia t  another p a th o lo g is t  who 

was t e s t in g  B esred im ’ s complement d e v ia t io n  method in  tu b e r c u lo s is  

was su p p lie d  by me w ith  th e se  two sera  and he was g iven  th e  c l i n i c a l  

d ia g n o s is  corresp ond ing: h is  r e s u l t s ,  which he com iunicated  to  me,

agreed  w ith  th e  c l i n i c a l  d ia g n o ses: i t  w i l l  be n o t ic e d  t lia t

m icr o sc o p ic  exam ination  o f th e  t i s s u e s  removed proved them to  be 

w ron g .)

ITo* 40 -  an abdom inal mass -  was d iagn osed  as oancer; th e  

r e a c t io n  was p o s i t iv e ;  o p era tio n  showed i t  to  be a ca se  o f  o ld  

p e r i t o n i t i c  a d h e s io n s . Fo. 33 was an in t e r e s t in g  c a se ; i t  was 

c l i n i c a l l y  con sid ered  to  be m align an t; th e  r e a c t io n  was p o s i t iv e ;  

h i s t o l o g i c a l  exam ination  showed i t  to  be q u ite  ben ign  in  n a tu re .

I t  i s  as w e ll  to  have th e  f u l l e s t  p o s s ib le  ijnform ation b e fo r e  
d e c id in g  whether th e  r e a t io n  i s  r ig h t  or wrong.



A la r g e  e p ith e lio m a  o f  th e  tongue w ith  la r g e  g lan d u lar  m asses in  th e  

neck was u sed  as su b s tr a te  in  th e  fo llo w in g  1 4  c a se s :

TABLE 
I Serum

D ise a se . 1 a lon e  
................. i l  c.cm .

V III ,
Serum 
a lo n e  
1 .8  c.cm#

E p ith eliom a  
4 1  c # cm. 

Serum

Epitheliom a  
4 1 .3  o.cm .

Serum___

05 2 .E p ith eliom a o f tongue 0 0 0
3 3 . " " 0 0 0 0
5 4 , E p ith eliom a o f  l i p 0 0 + -4
5 3 •E p ith eliom a o f p a la te 0 0 0 0
56 * E p ith eliom a 0 f

Oesophagus 0 0 0 0
57»Advanced carcinom a o f

rectum# 0 0 4 •4
5 8 .Advanced carcinom a o f

rectum 0 0 0 0
39 # % ^philit i c  g l  0s s i t  i s 0 0 0 0
6 0 ,Formal male 0 0 0 0
6 1 » T e r tia ry  s y p h i l i s 0 0 0 0
62# " " 0 0 0 0
6 3 .I n t e s t in a l  ad h esion s 0 0 0 0
6 4 *Clironio c o n s t ip a t io n 0 0 0 0

0 0 4 - - 4

In none was th e  serum h a em o g lo b in -sta in ed . In Oases 5 7 , 5 8 , 6 0 , 

6 1 , 6 2 , 64 th e  b lood  was withdrawn l e s s  than  four hours a f t e r  a  

m eal; in  th e  other oases i t  was removed a t tim e o f o p e r a tio n .

The r e a c t io n  was p o s i t iv e  in  on ly  2 o f th e  7 cancer c a se s  and 

n e g a tiv e  in  6 non-m alignant c a s e s ,  but i t  was p o s i t iv e  in  a case  

o f  tu b e r c u lo s is  ( h i s t o l o g i c a l l y  v e r i f i e d )  which was thought c l in ic a lj r  

t o  have been lymplmdenoma.



A carclnoina o f the breast which contained much blood, no

TABLE 1 %

D ise a se

66 . Cancer o f B reast
6 7 .  « "
6 8 . Oanoer o f ïïtei'’us
6 9 . " "
7 0 . « •’ “
7 1 . “ "
7 2 . « «
73» ’E p ith e lio m a  o f P a la te

Serum

1 c.cm .

was used  as su b s tr a te in  Q c a se s :

Serum Carcinoma Carcinoma
alon e f1 c.cm . 41»5 0,0m

1#5 c.cm . Serum __ Serum.

4 0 4
4 4 4
0 0 0
4 0 4
4 0 4
0 0 4
+ 4 4
4 4 4

In none o f th e se  c a se s  was th e  serum h aem oglA b in -sta in ed #- 

A ll  th e  c a se s  were advanced fa r  beyond o p e r a b i l i t y .  Two o f th e  very  

g r iev o u s l iy p o th e t lc a l  f a l l a c i e s  were p u rp osely  committed -  th e  

su b s tr a te  was not washed fr e e  o f b lood  and th e  b lood  in  a l l  c a se s  

was withdrawn soon a f t e r  a m eal. Two c o n tr o ls  o f  non-oancerous  

serum were em ployed, but as th ey  gave r e v e r se  r e s u l t s  -  th a t i s ,  

r e a c t io n s  w ith  th e  serum tu b es and none w ith  th e  tu b es o f serum p lu s  

cancer -  th ey  ?ære r e j e c t e d .  ITos, 63? 6 7 , 6 8 , 69 , 7^ (t iia t  i s ,  5 

out o f th e  8 ) would be con sid ered  n e g a tiv e  accord in g  to  any method o f  

read in g  th e  r e s u l t s , w h ils t  th e  rem aining 3 cou ld  on ly  be co n sid ered ' 

p o s i t iv e  by r e j e c t in g  th e  read in gs o f  th e  tu b es %ith th e  la r g e r  

q u a n t i t ie s  o f serum. As fa r  as th e se  t e s t s  go , th e r e  i s  no support 

le n t  to  th e  id e h 't lia t  th e  two purposely-m ade m ista k es o f  tech n iq u e  

liad anyth ing  to  do w ith  th e  f a l s e  r e a c t io n s ;  in s te a d  o f  th e s e  _ 

r e a c t io n s  b e in g  negative',, th ey  ougnt to  liave been u ou cly  p o s r o iv e ,
•f" + .

A rodent u lc e r  was used  as su o s tr a te  in  4 ca ses  - one o f tn e s e  b e in g

th e  case from which th e  tumour m a te r ia l was removed:



D ise a se

TABLE X 
Serum
a lo n e  
1 c.cm .

1 Serum
a lo n e  

1 .8  c .cm ._

Rodent u lc e r  
4 1  c.cm  
__.8erimi______

Rodent ID, 
4 1 . 3  c.cm  
__gepim___

7 %. Rodent u lc e r 4 4 4 4
7 3 » Carcinoma o f Rectum 0 0 0 4

7 6 » Puruncul o s i  s 0 0 4 4

77» S v p h i l i t i c  g l o s s i t i s 4 b 4 ^

In none o f  tn e se  was tn e  seimm. lia em o g lo b ln -sta ln cd .

In  th e  f i r s t  two c a ses  th e  b lood  was removed a t tim e o f o p era tio n ;  

in  th e  l a s t  two ca ses  probably l e s s  than  four hours e la p se d  betw een a  

m eal and th e  tim e o f v e n i-p u n c tu r e , The r e a c t io n  gave th r e e  f a l s e  

in d ic a t io n s  out o f fo u r . The b lood  serum o f . t h e  rodent u lc e r  d id  not 

show ev id en ce  o f  any ferm ent a c t i v i t y  a g a in s t  th e  p r o te in  o f i t s  own 

tum our.

A c e l lu la r  carcinom a o f th e  b r e a st was used  as su b s tr a te  in  

th e  fo l lo w in g  8 c a se s :

D isea se

7 6 *E p ith eliom a o f tongue  
7 9 •* Car c inoma o f  Re ctum 
è o .Epitheliom a- o f  b ladde  
Si.L ocom otor a taxy  
S2. S a c r o - i l ia c  d i s ease  
S3 .R en al c a lc u lu s  
6 4 *P ap illom a o f rectum  
SixShoJ e c j  s t  I t  â s .

Serum
alon e

0
0
0
0
0
0
0
0

In  none was th e  serum

Serum
alon e

0
0
4
00
0
0
0

Carcinoma 
4  1 c.cm . 

Serum.

1

0
0
0
0
0
0
0

4

Carcinoma 
4 1  #3 o.cm . 

Serum.

0

4 4
0
4
4

44
laemo glob  i n - s t a in e d . In  ITo. 81 th e

b lood  was rem oved l e s s  tlian  four hours a f t e r  a m eal; tièe in  th e  others^

a l l  o p era tio n  o a s e s , i t  was withdrawn a t  th e  tim e .of o p e r a tio n .

In  th e  3 cancer oases th e  r e a c t io n  was p o s i t iv e  on ly  in  1 , but i t  was 
p o s i t iv e  in  4 out o f  th e  5 non-m alignant o a s e s .

  @ @ @ ©



Oiler s e r r e s  ( Taule a I I )  'h..e s e r m s  were t e s t e d  sirrii.iltaiieously  

a g a in s t  fou r  d i f f e r e n t  ca n cers: ( I )  a  carcinom a o f  th e  b r e a s t ;  ( 2 ) an 

e p ith e lio m a  o f th e  c e r v ix  which i t  was im p o ss ib le  to  fr e e  from b lood ;  

( 3 ) a- protuberant ep ith elioD ia  o f  th e  m il va; ( 4 ) an e p ith e lio m a  o f  th e  

to n g u e .

m

D is e a s e ,  j
Ser urn x.femmaiy'- ' U te r in e V u lvar Sp i t h - L in g u a l Caioer
a lo n e c an c e r C ancer e l  i  oma 4  8 erimi

I# __ 4 ^ ^ urn. - f 4 ^ e j :u m _____
l € ^ c m \ h i b k f c c m l^ -C m /  C t* S " C r

86 ,lfa rc in o m a o f 1 1 - -------  -̂----*---"rr*--- — -
B r e a s t . 0 1 0 0 0 1—i + 4 1— 0 0

8 7 . 0 0 0 0 4 0 0
88. " 0 0 0 0 + taM 0 0
8 9 . " 10 0 0 .—I 4 4 4 *—* 0 0
9 0 . 0 0 0 0 1— 4 1.—» 0 0
9 1 . * 0 0 0 0 0 0 0
9 2 .Carcinoma o f

Ut e r u s . 0 0 — 0 4 4 ) — 0
9 3 . " 0 0 0 # # *— 0 % 4
9 4 . " 0 0 0 0 0 4 M 0
9 5 * Oar c i n  oma o f

Rectum 0 0 4 4 * - • 4 4 4 - 4
9 6 . "

9 / . Car cinoma
0 , 4 0 4 — 4 — 4 4 0

o f  V ulva 0 0 4 »— 0 0 4 _ a
9 8 , D en ta l cy st 0 0 0 4 — 0 0 — 0

9 9 .D is t i l l a  in
4ano

1 0 0 , F ib r o id  o f
0 0 0 — 0 — 4 — 0

.-U té r u s  , _  . A . 4 ___ —
4 4 4 - 0 —

■ITone o f th e  serums was b lo o d -s ta in e d .

I f  we co n sid er  a l l  th e  cancer t i s s u e  "s u b s tr a tes " to g eth er , and Imagine 

t l ia t  one w i l l  supply th e  d e f ic ie n c ie s  o f a n o tlie r , we should  f in d  t lia t  

in  th e  f i f t e e n  c a ses  cancer was p icked  out in  a l l  but one o f th e  ca ses  

but by th e  same method we would be fo rced  to  agree t lia t  th e  r e a c t io n  

was p o s i t iv e  in  a l l  t lir e e  non—m olignant c a se s .

With th e  manviary carcinoma su b str a te  on ly  4  cancer seri-ims out 

o f 12  gave p o s i t iv e  r e s u l t s , and a l l  3 uon-m alignant c a se s  were 

p o s i t iv e ;  w ith  th e  u te r in e  cancer su b str a te  9 cancer serums out o f  12



gave p o s i t i v e  r e s u l t s ,  and I  o f  th e  3 n o n -m a lig n a n t c a se s  was p o s i t i v e ;  

w i th  th e  v u lv a r  c an c e r s u b s t r a t e  o an ce r serum s ou t o f  1 2  w ere 

p s o i t i v e ,  and o f  th e  n o n -m a lig n a n t serum s 1 was p o s i t i v e ;  w ith  th e  

l i n g u a l  o a n ce r  su b s tr a te  2 o f th e  12  c an c e r serums gave p o s i t i v e  

r e s u l t s ,  and o f  th e  n o n -m a lig n a n t o a ses  1 was p o s i t iv e .  Hie mammary 

c a n c e r  s u b s t r a t e  only  su cceed ed  i n  p ic k in g  out 1 o f th e  6 ca ses o f  

mammary carcinom a, th e  u te r in e  c an c e r s u b s t r a t e  pick ed  out 2 o f  3 

c a se s  o f  u t e r i n e  c a n c e r ,  and th e  vu lv ar  o an cer su b s tr a te  p ick ed  out 

th e  c ase  o f v u lv a r  c a n c e r ,

@ ® @ @

To sum u p , th e  r e s u l t s  o f th e  c l i n i c a l ,  a p p l ic a t io n  o f  Abderlm lden’ s 

method to  t h e  d ia g n o s is  o f  cancer in  100 c a s e s ,  5 I o f  w hich are  

known to  be cancer and n on -m align an t, show us th a t  th e  r e a c t io n  

was p o s i t i v e  w ith  28 oancer se r a  i . e .  55 per c e n t ,  and a ls o  p o s i t iv e  

in  18 o f  th e  non-cancer c o n tr o ls  i . e ,  37 per c e n t . Hie m ethod, 

th e r e f o r e ,  i s  w ith ou t d ia g n o s t ic  v a lu e , e ith e r  tak en  by i t s e l f  or . 

as an adjunct to  o th er  u n c e r ta in  in d ic a t io n s .

GEFERAL COFSIDERATIOFS o f  th e  REACTIOIT.

I t  i s  n e c e s s a r y , i n  v iew  o f th e  a d v e rse  r e s u l t s  h e re  o b ta in ed , tli&t 

c o n t r a s t  so s t r i ld n g ly  v /ith  th o se  o f. th e  b r i l l i a n t  and d e se rv e d ly  

h o n o u red  o r i g in a to r  o f  th e  th e o ry  and w ith  th o se  o f M s nimierous 

d i s c i p l e s  in  a l l  p a r t s  o f Eupope and Am erica, to  sea rch  ou t th e  

f a c t o r s  t l i a t  l e d  to  th e  amiaziiigly m is ta k e n  c la im s , as I co n sid er  th e  m



t o  b e ,  and t o  show a s  w e l l  a s  I ca n , t i n t  my own r e s u l t s  a re  n o t due t o  

e r r o r s  o f  te c h n iq u e  or to  b ia s s e d  m isu n d e r s ta n d in g . I t  seem s to  me 

t l ia t r t h e  th e o r y  o r ig in a t e d  from  th e  r e a d in g s  o f  some p r e lim in a r y  

e x p e r im e n ts . I t  may be t h a t  th o s e  r e a d in g s  u n c o n s c io u s ly  e x a g g e r a te d  

th e  f a c t s ;  th e  fu nd am en ta l o b s e r v a t io n s  w ere n ot made s u f f i c i e n t l y  

in d u b it a b le  fo r  a  g r e a t  s t r u c tu r e  t o  be r e a r e d  upon them ; and th e  

o b s e r v e r , lia v ln g  s a t i s f i e d  h im s e lf  t l ia t  a c e r t a in  r e s u l t  was to  be 

e x p e c te d , and irnov/ing e x a c t ly  wliat he iiad t o  d e a l  w ith  when i d e n t i c a l  

ex p er im en ts  w ere r e p e a te d , co u ld  n ot a v o id  o b ta in in g  r e a d in g s  s im i la r  

t o  th e  o r i g i n a l .  I f  th e  r e p e t i t i o n  o f  th e  ex p er im en ts  was e n tr u s te d  

t o  a  d i s c i p l e ,  a s  i t  p ro b a b ly  was in  a b u sy  la b o r a to r y ,  th e r e  w ould be 

t h e  g r e a te r  cliance o f  th e  o r ig in a l  v ie w s  b e in g  s u b s t a n t ia t e d ,  W iether  

or n o t t h a t  be an un gen erou s s u p p o s i t io n ,  th e  f a c t  rem ains th a t  th e -  

fu nd am en ta l ex p er im en ts  do n o t cover a  s u f f i c i e n t l y  w ide f i e l d ,  and 

i t  i s  o b v io u s  th a t  a  g r e a t  jump was made from serum r e a c t io n s  to  

s u b s ta n c e s  q u ite  f o r e ig n  to  th e  an im al b od y, to  serum r e a c t io n s  to  

s u b s ta n c e s  n a tu r a l  to  th e  bod y. Hie ex p er im en ts  w ith  th e  serum o f  

p regn an t women, v iew ed  tliro u g h  th e  ey es  o f  th e  im p e l l in g  th e o r y ,  

w ould a t  f ir & t  seem  t o  j u s t i f y  t l i i s  jump. The same phenomena w ere • 

fo u n d , and t h e s e  were ren d ered  a l l  th e  more p la u s ib le  s in c e  th e  

serum  o f  marqr n on -p regn an t in d iv id u a ls  f a i l e d  to  g iv e  them , F a ls e  

r e s u l t s  w ould crop  u p , how ever, a s  th e  number o f  th e  l a t t e r  c a se s  

in c r e a s e d .  S u rp r ised  a t  t h e s e ,  an e n th u s ia s t  w ould s e e k  c a u ses  

fo r  r e j e c t in g  them . I f  a l l  b i o l o g i c a l  law s w ere as d ep en d ab le a s  

th e  movements o f  th e  s t a r s ,  th e n  th e r e  w ould  be l i t t l e  sco p e  fo r  th e  

malcing o f  e r r o r s ,  and r e s e a r c h  w ould be u n r o m a n tio a lly  m onotonous.

The u n ex p ec ted  f a l s e  r e s u l t s  w ould  be a s s o c ia t e d  w ith  some 

accom panying phenom ena, and a  cauisal r e la t io n s h ip  b etw een  them w ould



be assum ed; so  th a t  on th e  r e c u r r e n c e  o f  f a l s e  r e s u l t s  and t h e ir  

a c c id e n t a l  a s s o c i a t io n  w ith  such  c o n d it io n s  one w ould f e e l  in  a  

p o s i t i o n  t o  r e j e c t  tnem , !::■ th e  co u rse  o f  t im e  o th er  phenomena 

w ould  be found  i n  a s s o c i a t io n  w ith  untow ard r e s u l t s  and a g a in  means 

w o v ld  be found  t o  r e j e c t  them , H iis  seem s t o  have b een  th e  h i s t o r y  

o f  th e  A bderhalden  r e a c t io n ,  ITow i t  b r i s t l e s  w ith  h y p o th e t ic a l  

f a l l a c i e s  t h a t  liave w e l l - n ig h  ob scu red  th e  r e a c t io n  i t s e l f ,

© © @ ® @

D uring th e  cu rren cy  o f  th e  c l i n i c a l  ex p er im en ts  and b e fo r e  any a d v e r se  

c r i t i c i s m  o f  A bderhalden*s th e o r y  had appeared  i t  seem ed I n t e r e s t in g  

t o  me t o  a s c e r t a in  i f  by some o th er  s im p le  m ethod o f  e s t im a t in g  th e  

e f f e c t s  o f  p r o t e o l y t i c  enzymes we co u ld  o b ta in  co n fir m a to r y  ev id en ce*  - 

An a p p l ic a t io n  o f  th e  S o re n s e n -S c h if f  form aldehyde t i t r a t i o n  m ethod  

s u g g e s te d  i t s e l f .  H iis  depends on th e  power of an a ld eh y d e  t o  a l t e r  

th e  r e a c t io n  of a n e u t r a l  or am p h oteric  su b s ta n c e  c o n ta in in g  b o th  an  

amino and a  ca rb o x y l grou p . Such a su b sta n c e  on t i t r a t i o n  w ith  an 

a l k a l i  w i l l  be found to  be n e u tr a l  or v e r y  s l i g h t l y  a c i d ,  but on th e  

a d d it io n  o f  fo rm ald e lrrd e  th e ' amino group w i l l  be r e p la c e d  by m eth y-  

le n e im in o  a c id ,  and th e  d e f i n i t e l y  a c id  r e a c t io n  o f  th e  l a t t e r  can  

be e s t im a te d  by a l lc a l l  t i t r a t i o n .  I f  we ta k e  a  s im p le  amino a c id  

l i k e  g ly c o c o l  th e  r e a c t io n  would b e:

CH2 (FH2 )»C00H 4  HCHO *  H2O 4  CHeClTîCH). COOH 

A p ep ton e i s  composed o f  a  m ix tu re  o f  amino a c id s  and c o m p lic a te d  

s u b s ta n c e s  w ith  th e  c lia r a c te r s  o f  p o ly p e p t id e s ,  th e  l a t t e r  b e in g  

f  O'^mied bv th e  a  g gr e g a t r  o n ox two or s e v e r a l  a.fiiuo acio-S  . ^hus



S ly c ÿ lg ly o ln e ,  one o f  th e  s i im le s t  o f  p o ly p e p t id e s , I s  for-nied hy th e  

co u p lin g  o f  two m o lecu les  o f g ly c o c o l:

CH2(FE2 ).C 00II4  G%2(FH2)»000H = HgO +  CH2(1^2)*CO.FH#Cllg.COOH

eund. t h i s  p o ly p ep tid e  on Iq /d r o ly s is  w i l l  g iv e  us two m o lec u le s  o f  

g ly c o c o l ,  Fow g lycy lg l^ ro in e  tr e a te d  w ith  form aldeliyde wlDl g iv e  us  

a m ethyleneim ino derixT^tive as fo l lo w s :  '

CE2(FÏÏ2 ),C 0 ,FEÎ.CH2C00H4  HCHO « OH2(F :0H) , C0 ,FH,CH.C00H4  ÏÏ2O 

in  w hich th e  amino group (IFIg) i s  r ep la c ed  by th e  m ethyleneim ino  

group (F:OH), and every  m o lecu le  o f th e  su b stan ce  w i l l  r eq u ire  one 

m olecu lar  eq u iv a len t o f sodium hydroxide to  n e u t r a l is e  i t  to  

p h e n o Ip h lh a le in . But as two m o lecu les  o f  g ly c o c o l  r e s u l t  from th e  

h y d r o ly s is  o f  g ly c y lg ly c in e  th e s e  w i l l  r e a c t  vdLtli form aldel]yde to  

produce two m o lecu les  o f m eth ylen eû nino a c id ,  and th o se  two l a t t e r  

w i l l  r e q u ir e  tw ic e  as much sodium hydroxide fo r  n e u t r a l is a t io n  as th e  

metli3rleneimino d e r iv a t iv e  o f  g ly c y lg ly c in e ^  from which th e y  have been  

o b ta in ed  by h y d r o ly s is  s e e in g  t lia t  th e  d e r iv a t iv e  co n ta in s  tw ic e  as 

much o f  th e  a c id  carb oxyl group (COOH) as th e  o r ig in a l  su b stan ce  

CH2 (F;CH),C0 ,FH.CH2C00H4 1  FaOH ^ 0H2 (F :0H ). CO.FH.CH^. C00F a4 TÎ20

H20
4

2CÏÏ2(F:C H ),000H + 2FaOH -  2 CHgCFlCH). COOFh +GEgO 

I f  we t r e a t  a  s o lu t io n  &f a d ig e s t io n  product c o n ta in in g  p o ly p e p tid e s  

and amino a c id s  w ith  form aldehyde we s i ia l l  r eq u ire  a c e r ta in  amount 

o f  sodium liydroxide fo r  n e u t r a l i s a t io n , but i f  such a  s o lu t io n  be 

p r e v io u s ly  Irrdrolysed b̂ r ferm ents we s l ia l l  r eq u ire  a le r g e r  q u a n tity  

o f  th e  a l lc a l l  because amino a c id  and carb oxy l groups w i l l  be s e t  f r e e .  

Hence i f  a c e r ta in  peptone i s  d ig e s te d  w ith  a su b stan ce in  wliich we 

su sp ec t a p r o te o lir t ic  enzyme,and th e  a c id i t y  a f t e r  th e  a d d it io n  o f  

for):nald0l]yde i s  estim a ted  ^the in c r e a se  o f  a c id i t y  w i l l  enable to



d e te c t  th e  p resen ce  o f  th e  ferm ent.

In  m y.experim ents I  endeavoured to  compare th e  r e s u l t s  o f

f r e s h  and o f  h oa ted  se irm . The l a t t e r  was su b je c te d  to  a temperati^re

o f  yqr aa hour in  th e  b e l i e f  th a tn th e  s p e c i f i c  p r o t e o ly t ic

fe rm e n ts  o f  A b d erh a ld en  would be d e s tro y e d . At a  l a t e r  d ate A bder-

lia ld en  h im se lf  confirm ed th e  su p p o s it io n  t lia t  h is  ferm ents were ren dered

in a c t iv e  a t  such a te m p e ra tu re .  P la c e n ta  o r c a n c e r  t i s s u e  was

p re p a re d  in  th e  ord inary  way and th e n  d e s ic c a te d  in  vacuo  over

su lp h u r ic  a c id  and  f i n a l l y  p u lv e r i s e d .  Tubes w ere p u t up in  p a r a l l e l

c o n ta in in g  I g r ,  o f  th e  pow ered " s u b s t r a t e "  and 1 c , 6 , or 1*5 c . c .  o f

th e  fr e s h  serum in  one c ase  or t h e  same amount o f  in a c t iv a te d  serum

in  th e  c o n tr o ls ,  t o g e th e r  w ith  10  c . c ,  o f d i s t i l l e d  w a ter . T oluol

was f l o a t e d  on th e  su r fa c e  o f th e  tu b e s  to  p re v e n t  p u t r e f a c t io n  and

th e  tu b e s  were in c u b a te d  a t  37^0 fo r  about 2%- h o u r s .  1 0 c , c . o f

form alin e  p r e v io u s ly  n e u t r a l i s e d  to  pjienolpht l ia i  o in  b^' sodium 1-y dr ox id e

were added, and th e  m ixture t i t r a t e d .  I f  a  p r o t e o ly t ic  ferm ent were

p resen t we sh ou ld  expect a  d i f f e r e n c e  o f 2 .3  to  ^4cc or m ore: but

u n d e r any c ircu m stan ces we should  ex p ec t a  s l i g l i t  r i s e  in  a c id i t y

e i t h e r  owing to  th e  a c id it^ r  o r i g i n a l l y  p r e s e n t  o r to  a  s l i g h t  d e g re e

o f h y d r o ly s is  on exposu re  o f a  s o lu t io n  o f p ep to n e  to  37®C f o r

s e v e r a l  h ou rs, Tlie fo llo w in g  ex p erim en t ou t o f s e v e r a l  shows wliat

happened  w ith  pow dered p la c e n ta . The serum  was from  a  p re g n a n t

woman and i t  gave a p o s i t iv e  Abderhalden r e a c t io n  by th e  d ia ly s a t io n

m ethod, A m ixture o f 1 g r . o f p la c e n ta  and 1 . 3 cc o f  serum gave a t

once a  good pink co lou r  v i t h  2 c .c .  o f  d ec in o rm a l so d a , th e  form alin
t i n t ,

added b e in g  n e u tr a l is e d  t i l l  i t  gave ju s t  a  ver^r fa in t  p ink

With I . 3 0 C o f  f r e s h  serum and 1  gi-. o f  p la c e n ta  and 2 0 cc  o f  d i s t i l l e d



w a te r , th e  m ixture b e in g  in cu b ated  fo r  27 h o u rs , we got a t i t r a t io n ,  

o f  i O .2 ; and a t i t r a t i o n  o f 1 0 .7  where 01117 1 cc of serum was u sed . 

The c o n tr o ls  w ith  th e  h ea ted  serum gave t i t r a t i o n s  o f  9 ,3  in  both  

c a s e s .  In another s e r ie s  o f experim ents w ith  h ea ted  and unheated  

se r a  and powdered g a s t r ic  carcinom a t i s s u e  we got rea d in g s o f .11 ,6  

and 1 2 ,8  r e s p e c t iv e ly  (serum from a r e c t a l  carcin om a), 11 and 11 

(serum  from a maarmary c a rc in o m a ) ,  and 1 0 .2  and 1 2 . ( serum from a  

case o f  cancer o f th e  u teru s ) , Tlie use o f  such powdered m ateri& l

d id  not th e r e fo r e  g iv e  any in d ic a t io n s  o f  p r o t e o ly t ic  a c t i v i t y  on 

th e  part o f th e  s e r a . We th e r e fo r e  ob ta in ed  from th e  Hoechst 

L aboratory a specim en o f  p la c e n ta l  peptone which was prepared under 

th e  d ir e c t io n s  o f A oderhaldsn. T liis was employed in  th e  q u a n t i t ie s  

o f  0 ,1  g r , w ith  th e  r e s u l t s  shown in  th e  su b jo in ed  t a b le :

TABLE X III 

Sorensen t i t r a t i o n  a f t e r  2)| h ou rs.

Serum from 1 ,5  00 fr e s h  serum. 1 .3  cc h ea ted  ser  mi D if fe r e n c e

3 m onths pregnancy %.2 3 , 6 I 0*6

Chord o n e p ith e l i  oma 3#7 3.3 0 . 2

Ut er ine car cinoma 3*93 3 . 3 0.%5

Cancer o f  b r e a st Ŵ.03 3 , 3 0 .3 3

Cancer o f  rectum ^r.2 3 .7 0 .3

Formal case 3*8 3.% O A

Tlie d iffe r e n c e s  g iven  in  th e  ta b le  are not s p e c i f i c  and are much to o  

sm all in  comparison vd.th wliat one cou ld  exp ect i f  ferm ent a c t i v i t y

liad been  in  o p e r a tio n ,
l i ic j ia e l i s  and von Lagermarck (Dent.med.W och. ,19m-)%L,3 1 7 )



In cu b ated  th e  serum -subs t r a t e  miicture and, a f t e r  p r e c ip i t a t in g  th e  

p r o te in s  w ith  c o l lo id a l  f e r r i c  iy c lr a te ,  e s tim a ted  th e  æiount o f  

n itr o g e n  in  th e  f i l t r a t e .  Thê ;- were unable by thdm method to  

dem onstrate any con stan t ferm ent a c t io n  in  th e  case o f  pregnant se r a  

or any co n sta n t d if fe r e n c e  from o th er  s e r a . Van SLyke and M s  

c o lla b o r a to r s  (Journ . o f  B iol.O liem », 1 9 1 3 ,% ZIII, 3 7 7 ) p r e c ip i ta t e d  

th e  p r o te in  from th e  in cu b ated  seru iu -su b stra te  m ix tu res w ith  c o l lo id a l  

f e r r i c  Iqydrate and estim a ted  by t h e ir  "micro-amino method" th e  amount 

o f  fr e e  n itr o g e n  in  th e  evaporated  f i l t r a t e .  They found t lia t  p r a c t

i c a l l y  eveigr serum, whether from a  pregnant or a non-pregnant 

in d iv id u a l ,  showed p r o te in  d ig e s t io n  vdien Incubated  writh p la c e n ta l  

t i s s u e  prepared accord in g  to  th e  r u le s  l a i d  dovm by A bderlialden, and 

t l ia t  th e  range of in d iv id u a l v a r ia t io n  in  p r o t e o ly t ic  a c t i v i t y  was 

w id e. The range covered  by most normal se ra  was id e n t i c a l  w ith  

t lia t  covered 077 most pregnant s e r a , though th e  average in  th e  former 

was somewhat low er th an  th e  average in  th e  l a t t e r ,  but th e  d if fe r e n c e  

was so sm a ll th a t th e  r e a c t io n  was q u ite  in d e c is iv e  fo r  e ith e r  

p o s i t iv e  or n e g a t iv e  d ia g n o s is  o f pregnancy. Tliey a ls o  found tlia t  

carcinom a t i s s u e  was d ig e s te d  to  about th e  same ex ten t as was p la c e n ta ,  

A read in g  o f t h e ir  p r o to c o ls  would seem to  in d ic a te  t l ia t  human serum 

fr e q u e n tly  i f  not a lw a y s , shows a c e r ta in  g en era l p ro teo l^ rtic  pow er,

My f ig u r e s  ju s t  g iv en  support t h i s ,  a lth o u g h , owing to  th e  sm a lln ess  

o f th e  d i f f e r e n c e s ,  I am not d isp o sed  to  a tta c h  much im portance to  

th e  r e s u l t s .  S ince my paper was puT^ished numerous I n v e s t ig a t io n s  

liave been  made by b io ch em ists  employing v a r io u s  t e c lm ic a l  methods 

and an alm ost uniform  agreement lias been reached  t lia t  th e r e  i s  no 

ev id en ce  in  th e  serum o f pregnant or d isea se d  j.ndii'io,ualo 01 m



e% i)ei:lm ental o f  oiiy s p e c i f i c  p r o t e o l y t i c  eziz^mie.

THB SUBSTRATE.

Prom th e  p o in t  o f  v iew  o f  th e  t h e o ty  o f  th e  r e a c t io n  th e  proper  

p r e p a r a t io n  o f  th e  organ or t i s s u e  t h a t  i s  t o  serv e , a s  s u b s tr a te  fo r  

th e  « s p e c i f i c  p r o t e o l y t i c  ferm en t « i s  o f  th e  u tm ost im p o rta n ce . In  

th e  c a se  o f  p la c e n t a ,  and s im i la r ly  w ith  o th e r  t i s s u e s ,  th e  f r e s h  

organ i s  w ashed f r e e  o f  b lo o d  u n t i l  a  «snow -w h ite  t i s s u e  i s  o b ta in e d * ,  

l e t  i t  be a a id  a t  once th a t  su ch  a  r e s u l t  i s  im p o s s ib le .  The m ethod I  

liaye a d o p ted  i s  to  remove th e  ad h eren t b lo o d  c l o t ,  co n n ect th e  

u m b i l ic a l  v e in  w ith  th e  w ater  t a p ,  and l e t  th e  w ater  f lo w  th ro u g h  i t  

f o r  about two hours* At th e  end o f  th a t  t im e  th e  p la c e n ta  sh o u ld  be  

p r a c t i c a l l y  c o lo u r le s s ,  Tlie membranes a re  now rem oved, th e  p la c e n t a l  

t i s s u e  i s  out up in to  w a ln u t - s iz e d  p o r t io n s ,  and t h e s e  a re  kneaded in  

fr e q u e n t  changes o f  s a l t  s o lu t io n  fo r  a n o th er  h o u r . T h e r e a fte r ,  

th e  p ie  c e s  ̂ having b een  cut up in to  s m a lle r  fragments^ a r e  put i n f o  

ru n n in g  w a ter  fo r  a  few  h o u r s . As th e s e  p ie c e s  l i e  in  th e  b a th  th e y  

appear to  be q u ite  w h i t e , but i f  th e y  are  ta k e n  in  b u lk  and th e  

w a ter  e x p r e sse d  from them i t  w i l l  be found t l ia t  th e y  s t i l l  p r e s e r v e ,  

no m a tter  how lo n g  or how th o ro u g h  th e  w a s h in g , a  f a in t  c o lo u r ,  . 

w h ic h , i n  th e  c a se  o f  th e  p la c e n ta ,  i s  a lo w -to n e d  w h ite  or p a le  

iv o r y .  Every t i s s u e  t i ia t  I  liave t r i e d  p r e s e r v e s  a f a in t  t i n t  p rop er  

t o  th e  p a r t ic u la r  org a n , and a «snow -w hite*  c o n d it io n  cannot be  

p ro d u ced . I t  i s  s p e c i a l l y  d i f f i c u l t  t o  g e t  ca n c e rs  f r e e  from  b lo o d .

I have u sed  o n ly  f r e s h  o p e r a t io n  m a te r ia l  and th ough  th e r e  h as b e e n  

a  la r g e  s to c k  a t  my d is p o s a l  i t  i s  seldom  th a t  we can g e t  tumour 

m a te r ia l  e x a c t ly  s u i t a b l e .  I t  i s  v e r y  d o u b tfu l i f  th e  p r e se n c e  o f  

sm a ll t r a c e s  o f  b lo o d  -  or even  v e r y  la r g e  am ounts, fo r  t h a t  m a tter  -



has an yth in g  to  do w ith  th e  f a l s e  r e a c t io n s .  Eken su p p osin g  we 

ad m itted  th e  p o s s i b i l i t y  o f some obscure ferm ent in  th e  serum capable  

o f  a c t in g  on th e  v ery  m inute - t r a c e s  o f  b lood  s t i l l  l e f t  in  th e  washed 

t i s s u e ,  so as to  g iv e  s u f f i c i e n t  amounts o f d i f f u s i b l e  su b sta n ces  

d e te c ta b le  w ith  n in liyd rin  (a  r a th er  la r g e  s u p p o s it io n )  -  t lia t  i s  to  

sa y , g iv in g  a p o s i t iv e  r e a c t io n  where a n e g a t iv e  r e a c t io n  i s  to  be 

ex p ected  -  th e  h y p o th e s is  wouJLd not account fo r  n e g a t iv e  r e a c t io n s  

where p o s i t iv e s  are to  be exp ected  accord in g  to  th e  th e o r y . I  have 

ob ta in ed  such n e g a t iv e  r e a c t io n s  even in  pregnancy. The t i s s u e  t l ia t  

i s  to  se rv e  as su b s tr a te  i s  b o i le d  in  d i s t i l l e d  w a ter , to  which a 

few  drops o f  a c e t i c  a c id  are added, then  for  s e v e r a l tim es in  

d i s t i l l e d  w ater a lo n e , being w e l l  r in se d  betw een each b o i l i n g ,  u n t i l  

th e  b o i le d  w a ter , which ought to  be about f i v e  tim es th e  volume o f  

th e  t i s s u e ,  c e a se s  to  g iv e  a r e a c t io n  when 10 c.cm . o f i t  are b o i le d  

w ith  1 c.cm . o f 10 per c e n t . n in h yd rin  s o lu t io n .  Any one may e a s i ly  

s a t i s f y  l iim se lf  t i ia t  even th en  th e  b o i le d  w ater may show a v i o l e t  

co lou r  when stro n g er  c o n c en tr a tio n s  o f n in ly d r in  are u se d , and I  

liave alw ays gone on w ith  th e  b o i l in g  u n t i l  th e  w ater was c o lo u r le s s  

t o  as much as 2 c.cm . o f th e  n in h yd rin  s o lu t io n .  P la c e n ta l  and 

oth er  t i s s u e s  va ry  very  much in  the number o f  b o i l in g s  th ey  req u ire  

b e fo r e  th e y  are s u i t a b le ,  I have o fte n  n o t ic e d  th e  cu r iou s fa c t  

th a t  th e  b o i le d  w ater may g iv e  a c o l out vflth  weak c o n c en tr a tio n s  

and none a t a l l  w ith  stron ger  c o n c en tr a tio n s  o f n in h y d rin . The 

ex p la n a tio n  o f t lia t  fa c t  i s  a  q u estio n  fo r  c h e m is ts , but i t  i s  a 

p o in t to  bear in  mind t lia t  nirJj^^drin may f a l l  t o  d e fe c t  th e  p resen ce  

o f  p r o te in  produvts sim ply because i t  i s  to o  s tr o n g , j u s t  a s i t  may 

a ls o  f a l l  to  d e te c t  them because i t  i s  too  weak. I  have fu r th e r



o b se r v e d  th a t  th e  w a ter  o f  th e  t e n t h  b o i l in g  o f  a t i s s u e ,  fo r  exam p le, 

may be c o lo u r - f r e e  t o  n in h y d r in ,  w h i ls t  th a t  o f  th e  t w e l t h  may g iv e  

th e  r e a c t io n .  Once h a v in g  go t th e  w ater  c o l o u r - f r e e ,  i f  th e  t i s s u e  

be a llo w e d  t o  s ta n d , co lo u r  r e a c t io n s  may be t e  e ta n d o b ta in ed

a f t e r  v a r y in g  p e r io d s  o f  t im e , som etim es w it h in  a  few  h o u r s . Gome 

t i s s u e s  seem to  be v e r y  u n s ta b le  in  t h i s  r e s p e c t .  The n in h y d r in  

r e a c t in g  s u b s ta n c e s  found in  th e  b o i l i n g s  o f  t i s s u e s  a re  d i f f u s i b l e  

th ro u g h  th e  d l a l y s e r s ,  and even th o u g h  we t e s t  th e  t i s s u e  im m ed ia te ly  

b e fo r e  u s e ,  a s  we a lw ays d o , we may be su re  t h a t  th e r e  i s  a lw aye  

a  c e r t a in  amount o f  d i f f u s i b l e  su b s ta n c e s  from our s u b s tr a te  -  a p a rt  

from  any o th e r  f a c to r  -  ca p a b le  o f  c o n tr ib u t in g  to  th e  r e s u l t .

■ One o f  th e  h y p o th e t ic a l  f a l l a c i e s  t l ia t  A id er lia ld en  lias

r e c e n t ly  d e te c te d  i s  th a t  th e  c o n n e c t iv e  t i s s u e  in  th e  organ a c t in g

a s  s u b s tr a te  may i t s e l f  be a t ta c k e d  and broken  down by some in tr u d in g

fe rm en t; th e r e  may be some l e s i o n  o f  th e  c o n n e c t iv e  t i s s u e s  in  th e

I n d iv id u a l  who fu r n is h e s  th e  serum . Tl'iis r e d u c e s  th e  r e a c t io n  t o

a  f a r c e , fo r  t h e r e  i s  no o rgan  d ev o id  o f  c o n n e c t iv e  t i s s u e s  and no

organ d is e a s e  In c a p a b le  o f  im p lic a t in g  them . B e s id e s ,  th e  l a t e s t
t i p

m ethod he a d o p ts  In  th e  p r e p a r a t io n  o f  h i s  s u b s t r a t e s  - /p o u n d in g  

o f  t h e  t i s s u e s  in  a  m ortar -  i s  c a lc u la te d  to  g e t  r id  o f  as much 

parenchym a and to  le a v e  a s much c o n n e c t iv e  t i s s u e  a s p o s s ib le *  The 

g r e a t  d i f f i c u l t y  in  th e  p r e p a r a t io n  o f  can cerou s m a te r ia l  i s  t o  g e t  

r i d  o f  th e  b lo o d  and y e t  to  l e a v e  th e  can cer c e l l s  in  t h e i r  c o n n e c t iv e  

t i s s u e  strom a. TLie more c e l l u l a r  th e  ca n cer  th e  more e a s i l y  a re  

t h e s e  c e l l s  removed by w a sh in g , and th e  f a c t  th a t  th e  c o n n e c t iv e  

t i s s u e  strom a r e n d e r s  th e  b lo o d  v e s s e l s  o f  a  me^llgnant tumour so  

e x c e e d in g ly  to r tu o u s  m i l i t a t e s  a g a in s t  th e  f r e e in g  o f  th e  t i s s u e  from



blood* In t h i s  case  th e r e  are onl]:- two wâ ŝ o f  g e t t i n g  s u ita b le  

su b s ta r a te s '-  e lt l ie r  to  cut verj^ th in  s l i c e s  o f th e  tim iour, ruim ing  

tliG r ic h  o f l o s i n g  th e  e p i t h e l i a l  c e l l s ,  or to  r e j e c t  tum our a f t e r  

tumour u n t i l  we l i g h t  upon som ething s u i ta b le  a t l a s t .

I t  liac been im agined t lia t  in  th e  case  o f  a  b lood  e f fu s io n  a 

ferm ent w i l l  be e la b o ra ted  a g a in s t  th e  c o r p u sc le s  o f th a t  e f f u s io n ,  

ana c o n se q u e n tly , i f  any t i s s u e  employed as su b s tr a te  sh ou ld  co n ta in  

some b lo o d , th e n  th e  serum o f th a t  case  would in  th e se  c ircu m stan ces  

be capable o f g iv in g  a f a l s e  r e a c t io n , I liave a lrea d y  p o in ted  out 

tluat I cou ld  f in d  no ev id en ce o f t h i s  in  experliiients on r a b b it s ,  I  

h a v e , how ever, u sed  as su b s tr a te  pure b lood  c l o t ,  b o i le d  fr e e  o f  

n in liy  d r  in -r e a c t in g  su b s ta n c e s , and t e s t e d  t h i s  w ith  f i f t e e n  serum s, 

one o f th e s e  b e in g  from  a  case o f c er eb ra l a p o p le x y , and most o f  th e  

o th e rs  from cancer ca ses  in  which l o c a l  liaem orrhages w ere e v id e n t , 

w ith  th e  r e su l.t  tlj? t in  no s in g le  case  was th e r e  th e  s l i g h t e s t  

s u sp ic io n  o f a p o s i t iv e  r e a c t io n . A gain , a  p ie c e  o f c an c e ro u s  t i s s u e  -  

a  mammary carcinom a -  co n ta in in g  much b lo o d  was fo r th w ith  b o i le d  

w ith ou t any p r e l im in a ry  w ash in g , and t e s t e d  w ith  v a r io u s  serums ; i t  

n e ith e r  p ick ed  out a l l  th e  cancer serums nor gave r e a c t io n s  w ith  a l l  

th e  n o n -o a rc e ro iis ;  i t  m erely  beiiaved , or m isbehaved , as o th er  su b stra te s  

sc r u p u lo u s ly  p re p a re d  accord ing  to  th e  r e g u la t i o n s ,  

la n g e  (B io ch em .Z e itsch y , 1 9 1 1̂-, v o l . 1 %1 , p .193) amongst o th ers  a ls o  

found t l ia t  th e  p resen ce  o f b lood  in  th e  su b s tr a te  Imd no in f lu e n c e  

on th e  r e s u l t  o f  th e  r ea c tio n *  B u llo ck  ( la n c e t ,  3 0 th  J a n ,1 9 1 3 ) 

su b seq u en tly  found t lia t  by prep arin g  t?/o « su b stra te s*  from th e  same 

p la c e n ta , one b e in g  fr e e  o f b lood  th e  oth er  b o i le d  w ith ou t th e  

b lo o d  b e in g 're m o v e d 5 th e  same r e a c t io n s  were ob ta in ed  in  b oth  c a s e s .



Birb w lia tever th e p ? e t io a l  o b je c t io n s  be brought a g a in s t  th e  

r e l i a b i l i t y  o f  t h e  s u b s tr a te s  t l ia t  I  have u se d , w hether i t  be tiia t  

th e y  were not a b s o lu te ly  sn ow -vd iite , th a t  th e y  s t i l l  s t i l l  h e ld  in  

s p i t e  o f our care ralnute t r a c e s  o f b lo o d , t l ia t  th e y  were to o  un

s ta b le  , or t l i a t  th e y  con ta in ed  c o n n ec tiv e  t i s s u e ,  th e  c r i t ic i s m  

q u ite  l o s e s  i t s  p o in ts  i f  we can g e t  f a l s e  r e a c t io n s  w ith  " su b stra te s*  

t h a t  are beyond s u s p ic io n . I  t r i e d ,  th e r e fo r e ,  as " s u b s tr a te s* , 

p ie c e s  o f  s t e r i l i s e d  sp onge, k a o l in ,  and g l a s s  w ool. I n - t h i s  way 

39 serums were t e s t e d ;  I o b ta in ed  7 w e l l  marked p o s i t iv e  r e s u l t s .  

Subsequently  BLATJT (M uench,hed,¥och,191h p. 238 ) ob ta in ed  p o s i t iv e  

r e s u l t s  where he u sed  as " su b stra te s*  Icao lin , b ariim  su lp h a te , t a l c ,  

and ICleselgui'ir, L ike him I have a ls o  n o t ic e d  r e v e r se  e f f e c t s  

( th a t  i s ,  r e a c t io n s  o f th e  c o n tr o ls  w ith ou t s u b s tr a te ,  and no r e a c t io n s  

w ith  th e  serum and su b s tr a te )  in  some .c a s e s , but th e  same t i l in g  iias 

occurred  s e v e r a l  tim es in  th e  ordinaiy:■.procedures. I t  w i l l  h ard ly  

b.e argued by th e  most ardent b e l ie v e r  in  th e  Abwelirfermente th eo ry  

th a t  p r o te c te d  ferm ents are e la b o ra ted  w ith in  th e  anim al body 

capable o f s p l i t t i n g  up in to  peptones or am inO -acids such su b s ta n c e s  

a s  sp on ge, g la s s  w o o l, and k a o l in .  Such an experim ent i s  s u f f i c i e n t l y  

s t r ik in g  to  prove th e  w o r tiile ssn e ss  o f  th e  d ia ly s a t io n  r e a c t io n  and 

I  am convinced  th a t  th e  im portant p o in t in  th e  r e a c t io n  i s  th a t  th e  

s u b s tr a te ,  owing to  i t s  p h y s ic a l n a tu r e , s p l i t s  up th e  serum , and 

not so i-mch th e  serum th a t  s p l i t s  up th e  s u b s t r a t e .



THE GEHOli;.

Ill a l l  c a se s  I liave witiidravm at l e a s t  20 c.cm* o f b lood  from th e  

median b a s i l i c  or c e p h a lic  v e in  d ir e c t  in to  s t e r i l e  c e n tr ifu g e  tu b e s .  

In  th e  m iddle o f  th e  w ool p lug o f th e  tube th e r e  i s  a  le n g th  o f  g la s s

tu b in g  (2  in c h e s  o f tu b in g  o f 0 ,3  cm. b ore) p r o je c t in g  on b o th  s id e s

o f th e  p lu g: th e  e x te r n a l end i s  connected  w ith  tinree in ch es o f

rubber tub in g r a t  th e  other end o f which i s  a  wide bore Record n e e d le :

th e  l a t t e r  i s  in s e r te d  through th e  w ool p lug o f a  Wassentann t e s t -  

tu b e: and th e  whole apparatus i s  s t e r i l i s e d  in  th e  a u to c la v e . The 

sk in  o f  th e  arm i s  w e l l  rubbed w ith  e th er  and th e  v e in  rendered  more 

pre m i n e n t r by th e  a p p lic a t io n  o f a  to u r n iq u e t.

Tlie b lood  i s  a llow ed  to  c lo t  sp o n ta n eo u sly , and th e  serum 

removed a f t e r  a few hours or Im m ediately by c e n t r i f u g a l !  sa t io n ; i t  

does not m atter  w hich. Some serum s, even from normal c a s e s ,  are  

haem oglob in»^ in ted  on each o c ca s io n  on which we examine th e  b lood ;  

i t  seems to  be a h e a lt îjy  ab n orm ality . Wo do not know th e  reason  o f  

t h i s .  Abelérîialden has i n s i s t e d  from th e  b eg in n in g  th a t  liaemo glob  I n -  

s ta in e d  serum should  not be u sed , as th e  p resen ce  o f liaem oglobin  

in d ic a t e s  th a t  th e  c o rp u sc le s  liave broken up and shed in to  th e  

surrounding f l u id  t h e ir  e n d o c e llu la r  fer m en ts , some o f  wliich are  

bound to  be p r o t e o ly t ic .  E ith er  t h i s  i s  a p u re ly  h y p o th e t ic a l  

o b je c t io n , capable o f su b s ta n t ia t io n  or o th e r w ise , or i t  has been  

invoked to  d iscou n t f a l s e  p o s i t iv e  r e a c t io n s ,  and, as liaemo glob in 

t in t e d  serum i s  not uncommon, a r e la t io n s h ip  betw een th e  two Ims 

been draum. Hie mere presen ce o f liaem oglobin does not g iv e  r i s e  to  

r e a c t io n s  in  th e  d ia ly sa te *  I  have c a r e fu l ly  n oted  th e  behaviour  

o f  lia em o g lo b in -tin ted  serum in  over 20 c a s e s ,  but f a l s e  p o s i t iv e



r e a c t io n s  oicl not seem to  be as freq u en t in  th e s e  experim ents as in  

th e  c a se  o f norm ally  co lou red  serums*

Lange ( l o o , c i t . )  has a r r iv e d  a t  th e  same c o n c lu s io n .

Another p o in t on w hich A iderlia lden  la y s  s t r e s s  i s  t lia t  I f  th e  

b lood  be withdrawn from a p a t ie n t  ?d.t]iin fou r  hours a f t e r  a m ea l, 

th e  serum may produce f a l s e  p o s i t iv e  r e a c tio n s*  T iiis , a g a in , i s  a  

h y p o th e t ic a l  o b je c t io n , and by means o f  i t  one i s  en ab led  to  e x p la in  

away most o f  th e  ad verse  r e s u l t s .  I t  may be s a id  th a t  th e  b lood  

a f t e r  a  m eal c o n ta in s  f u g i t iv e  p r o t e o ly t ic  ferm en ts , or t l i a t  th e re  

i s  a  tem porary a c c r e t io n  o f f r e e  a m in o -a c id s . I t  i s  probable th a t  

th e  l a t t e r  i s  t r u e .  In deed , C ostantino  (Biochem , Z e its c h r . 28t h  

S e p t . ,  1913) had shown t l i a t  th e  b lood  o f  fed  an im als con ta ins more 

am in o-acid  ( f  o rm o l- t  i t  r a t  ab 1 e n itr o g e n )  tiian  th e  b lood  o f s ta rv ed  

a n im a ls , but he found t i i a t  th e  ex cess  was anchored to  th e  c o r p u s c le s ,  

and was not f r e e  in  th e  p lasm a,

L ater B u llo ck  ( l o o * c i t . )  ffltialysed th e  serum o f f a s t in g  r a b b its  and 

o f th o s e  which had been fed  th r e e  hours b eforeh an d , and found th a t  

th e  in c r e a se  in  amino a c id - in  th e  l a t t e r  s e r ie s  was to o  sm a ll t o  be 

d e te c te d  in  2 c . o .  o f  th e  serum.

In our own exp erim en ts, even supposing th e  p resen ce  o f  am in o-acid s  

in  th e  serum had som ething to  do w ith  th e  p rod u ction  o f  co lou r  

r e a c t io n s  in  th e  d l a l y s a t e , y e t a p o s i t iv e  r e a c t io n  i s  not reckoned  

. by a mere p resen ce  o f co lour in  a s in g le  d i a l y s a t e , but by th e

com parison betw een th e  co lou rs g iv en  by a  t e s t  and by i t s  c o n tr o ls ;  

and th e  fa c to r  would be equal in  b o th . I  have alw ays noted  th e  

r e la t io n s h ip  to  tim e o f l a s t  m ea l, and a c o n s id e r a tio n  o f  th e  t a b le s  

w i l l  show t l ia t  th e  h y p o th e s is  does not ho ld  good in  p r a c t ic e .  S t i l l ,



w liatever o b je c t io n  th e r e  be to  th e  usage o f  serum tak en  froma p a t ie n t  

who i s  not in  a f a s t in g  c o n d it io n , i t  must be ad m itted  t l ia t  i t  i s  w e l l  

n ig h  im p o ss ib le  to  amass any la r g e  number o f  o b se r v a tio n s  imder such  

id e a l  c ircu m sta n ces . Our l ia b its  are such -  and t h i s  a p p lie d  to  Germany 

q u ite  a s much as to  t h i s  Country -  t l ia t  seldom  more tlian  four hours 

e la p se  betw een m eals o f some s o r t ,  e x cep t when we are  a s l e e p ,  and 

anj:- in v e s t ig a t o r  would liave l i t t l e  e l s e  to  do who a ttem p ted  to  o b v ia te  

th e  n y p o tn e t i’c a l  f a l l a c y .  I  have been f o r tu n a t e  in  com plying w ith  

th e  req u irem en ts in  th e  great m a jo r ity  of my c a s e s ,  fo r  th e  b lood  

was removed a t th e  tim e o f  o p e r a tio n , when a minimum o f  s i x  hours 

had  in te rv e n e d  s in c e  th e  l a s t  m eal. I liav e , on th e  o th er  hand, 

examined b lo o d  tak en  a c tu a l ly  d u r in g , or s h o r t l y  a f t e r  m ea ls . I t  does  

not seem to  make th e  s l i g h t e s t  d if f e r e n c e .

I f  a number o f serums be t e s t e d ,  u sin g  d ia ly s e r s  o f a p p aren tly  

equal p e r m e a b ility  to  p ep to n e , i t  w i l l  be found not in fr e q u e n t ly  

t h a t  th e  d ia ly s a te s  r e a c t  to  0*2 c.cm* o f ninh^rdrin s o lu t io n  -  th a t  

i s  to  sa y , th e y  a llo w  some c o n s t i t u e n t  o f serum to  pass through  in  

s u f f i c i e n t  amount to  be d e te c te d  in  th e  ord inary way. O ther serum s, 

a g a in , do not g iv e  s u f f ic i e n t  q u a n t it ie s  to  be d e te c te d  ?d.th 0*2 c.cm* 

but i f  one t e s t s  th e  d la ly s a t  es in  th e s e  c a se s  w ith  s l i g h t l y  la r g e r  

amounts o f n in h y d r in , i t  w i l l  be found t lia t  in  p r a c t i c a l ly  every  ca se  

some r e a c t in g  su b stan ce  lias d if fu s e d  tlirough* H iis  shows th a t  serums 

thopgh v a ry in g  in  t h e ir  conten t d i f f u s ib l e  n ln liy d r in -r e a c tin g  

s u b s ta n c e s  a lw ays fur n i  su  a c e r t a i n  amount to  ohe d ia ly s a u  e * I  jxave 

d & a l y ' S a t d ia ] .y se d a g a in s t  running ver fo r  s e v e r a l  hours serums 

w liich p r e v io u s ly  gave la r g e  amounts o f r e a c t in g  su b sta n ces  to  th e



d i s t i l l e d  w a te r , and f i n a l l y  d ia ly s e d  i n i s  a ga in  a g a in s t  d i s t i l l e d  

ïfa tor and I iiavs fo im datliat t i l s  d i a l y s i s  a g a in s t  n a m in g  w ater d id  

n o t  su c c e e d  in  w h o lly  rem ov in g , som etim es n o t  in . - a p p r e c ia b ly  

d im in ish in g , th e  d i f f u s i b l e  su b s ta n c e s . T h is shows th a t , th e  serum 

i s  not a  s ta b le  m a te r ia l ,  but i s  s p l i t t i n g  up p r o g r e s s iv e ly ;  i t  i s  

pa.rtl3^ an in h eren t c h a r a c t e r is t ic  o f  serum, and i s  p a r t ly  due to  th e  

a c t io n  o f th e  d i s t i l l e d  water»

THE PIALYSATIOIT TUBES.

S p e c ia l ly  prepared d ia ly s a t io n  tu b es fo r  th e  r e a c t io n  were su p p lie d  

by S c h le icher and S ch u ll ho* 579a. These are supposed to  be imper

m eable to  p r o te in , but permeable to  peptones and other d egrad ation  

p rod u cts o f p r o te in s ,  and, though their are  s o ld  hs having p assed  

th e  t e s t s , i t  i s  w ise  to  s a t i s f y  o n e s e lf  on th e  p o in t .  In  th e  ■ 

f i r s t  consignm ents i t  was found t lia t  a f a i r l y  la r g e  p ercen tage  

were perm eable to  p r o te in , but in  th e  more r ec en t com p aratively  

few f a i l e d  t o  pass th e  t e s t s  th a t Abderhalden demands. They must 

be su b je c te d  fr e q u e n t ly  to  th e s e  t e s t s  during th e  course o f th e  

exp erim en ts, and i f  th e  d ia ly s e r s  be numbered and a t any tim e one 

i s  found f a u l t y  th e  ca ses  in  which i t  has been u sed  s in c e  i t  l a s t  

p assed  th e  exam ination  w i l l  have to  be r e j e c t e d .  In t e s t in g  fo r  

th e  im p erm eab ility  to  p r o te in , 2»5 c.cm . o f  a 5 p e r tc e n t .  su sp en sio n  

o f  f r e s h  egg albumen are added to  each tu b e , and t h i s  i s  d ia ly se d



a g a in s t  20 c.om . o f  d i s t i l l e d  w ater fo r  s ix t e e n  or more liou rs, and 

th e  d ia ly s a t e s  are t e s t e d  fo r  th e  b iu r e t  r e a c t io n . I f  th e  r e a c t io n  i s  

p o s i t i v e ,  th e  correspond ing tub e i s  r e j e c t e d .  I t  i s  v e ry  d i f f i c u l t ,  

i f  not im p o s s ib le , to  be c e r ta in  o f  d e te c t in g  weak b iu r e t  r e a c t io n s ,  

and in  every  ca se  I liave rep ea ted  th e  t e s t  o f  th e  d ia ly s a t e  w ith  

ninlvTdrin# I t  i s  tr u e  t l ia t  th e  two methods do not g iv e  s t r i c t l y  

comparable r e s u l t s .  I t  i s  co n sid ered  by Leonor h ic i ia e l i s  and v .  

Lagermarck (D eu t.m ed .U och ., 1 2 th  ?eb, 1911 .̂, p .316) th a t  th e  b iu r e t  

r e a c t io n  i s  not to  be depended on, a t l e a s t  when perform ed in  th e  way 

t l ia t  Abderhalden recommends. Hiey a s s e r t  t l ia t  th e y  can in  th e  same 

way o b ta in  b iu r e t  r e a c t io n s  w ith  d i s t i l l e d  w a ter , and th e y  recommend 

th e  t e s t  o f th e  d ia ly s a te  w ith  s u lp h o - s a l ic y l i c  ac id -r  As t h i s  i s  a  

f a i r l y  d e l ic a t e  reagen t fo r  albumen I used  i t  in  th e  l a t t e r  part o f  

my work.

The second r e q u is i t e  i s  th a t  th ey  be permeable to  peptones  

and a l l  e q u a lly  perm eable. I f  we t e s t  a s to c k  o f  d ia ly s e r s  w ith  

s i l k  p ep to n e , w hich i s  supposed to  be a pure p ep ton e, b o i l in g  th e  

d ia ly s a t e s  w ith  0 .2  c.cm , o f  ninlq^drin s o lu t io n ,  we s h a l l  f in d  th a t  

d if fe r e n c e s  in  depth  o f  co lou r may be made o u t , showing t lia t  th e y  are  

not u n iform ly  perm eable, and we must r e j e c t  th e  ex trem es. The 

d if f e r e n c e s  in  p e r m e a b ility  can be shovm. much b e t te r  b%r u sin g  W itte*s  

p ep ton e , which i s  an impure p ep ton e. The in d iv id u a l d if f e r e n c e s  are  

v ery  m arked, and i t  i s  p r a c t ic a l ly  im p o ss ib le  to  get a ^ la rg e  s e r ie s  

o f  a b s o lu te ly  comparable d ia ly s e r s .  At f i r s t  s ig h t  i t  migrb be 

th ou ght th a t  by taldLng a la r g e  s to c k  o f  d ia ly s e r s ,  and by e s tim a tin g  

th e  depth o f  co lour in  th e  correspond ing d ia ly sa i?es by means o f a  

c o lo r im e te r , we might arrange our d ia ly s e r s  in  order o f  p e r m e a b ility .



u n fo r tu n a te ly  t h i s  i s  not s a t i s f a o t o r y  fo r  th e  rea so n  t l ia t  th e  

a c tu a l c o lo u r s , as w e ll  a s  th e  t i n t s ,  d i f f e r ,  and no s t r i c t  

com parison can be made. H iat i s  more im portant i s  t l ia t  th e  permea

b i l i t y  o f an̂ T s in g le  d ia h is e r  i s  not con stan t ; i t  d e c r e a se s  or 

in c r e a s e s  by u se ;  and vhiat are t o - d a y  s t r i c t l y  uniform  tu b es e x li ib lt  

in  th e  cou rse  o f tim e v a r io u s  d i f f e r e n c e s .  We may ga in  an id ea  o f  

t h e ir  v a r ia t io n  by numbering them and ob serv in g  th e  r e s u l t s  th e y  g iv e  

w ith  serum from tim e to  tim e . The d if f e r e n c e s  betw een them can be 

brought o u t , t o o ,  by t e s t in g  a sm all b a tch  w ith  one serum and n o tin g  

th e  depths o f th e  co lou r  r e a c t io n s  o f  t h e ir  d ia ly s a t e s  w ith  in c re a se d  

q u a n t i t ie s  o f n in liyd r in . We h ave , th e r e fo r e ,  to  ta k e  in to  account 

two f a c to r s  a f f e c t in g  th e  r e a c t io n , nam ely, t lia t  w ith  uniform  

d a i ly s e r s  d i f f e r e n t  serums vary in  th e  amount o f  d i f f u s i b l e  

su b sta n ces  and th a t  w ith  a s in g le  serum d ia ly s e r s  vary  in  th e  

amounts o f  n in liy d r in -r e a c tin g  su b sta n ces th ey  a llo w  to  p a ss , Tlie 

on ly  way, th e r e fo r e ,  to  be sure' o f o b ta in in g  r e l ia b le  rea d in g s  

in  p r a c t ic e  i s  to  m an ifo ld  th e  t e s t s  and c o n tr o ls  a s fa r  as th e  

q u a n tity  o f  serum p e r m its , and to  s t r ik e  a. ju s t  a v era g e , I  have 

never depended on s in g le  t e s t s ;  th ey  are w o r t lû e s s . I t  w i l l  some

tim es be foi\nd th a t th e  d ia ly s e r  c o n ta in in g  su b s tr a te  p lu s  serum 

g iv e s  to  th e  d ia ly s a te  a l e s s  amount o f n ir liy d r in -r e a c t in g  su b sta n ces  

tlian  th e  d ia ly s e r  co n ta in in g  serum a lo n e , Such r e s u l t s  and d i ^ y s e r s  

must in  k in d n ess be r e je c te d  b e fo re  g iv in g  an o p in io n  on th e  

d ia g n o s itc  v a lu e  o f  th e  r e a c t io n , but must be borne in  mind when 

c o n s id e r in g  th e  worth o f a th eo ry  t l ia t  r e l i e s  fo r  i t s  s # s t a n t i a t i o n  

on such f i c k l e  m eans.

The fo llo w in g  i s  a t y p ic a l  experim ent out o f s e v e r a l  t l ia t  w i l l



show how p o s i t iv e  r e a c t io n s  xùsjy come abou t:

The serum u sed  tln ou gh ou t was from a non-pregnant fem a le . Hie 

P la c e n ta l  t i s s u e  was b o i le d  r e p e a te d ly  u n t i l . t h e  w ater was c o lo u r -  

l e s s  to  2*5 c .cm , o f  n in liyd rin  s o lu t io n *  The d i a l y s a t i o n  tu b es  were 

chosen  a s  b e in g  a s  n e a r ly  uniform  in  t h e ir  p e r m e a b ility  to  s i l k  

peptone as i t  was p o s s ib le  to  judge from  th e  depth o f co lo u r ,w h ich  

t h e ir  d ia ly s a t e s  gave w ith  n in liy d r in . A ll  th e  tu b es were in cu b ated  

f o r  s i x t e e n  hours in  th e  u su a l w ay, and t h e r e a f t e r  each  d ia ly s a te  

was b o i l e d  w ith  0 .2  c .cm . o f n in l iy d r in ,  th e  r e s u l t in g  co lou r was 

n o te d ,  th e n  a  f u r t h e r  0*2 c .cm , o f n in h y d r in  was added, th e  t e s t  

tu b es  a g a in  b e in g  b o i l e d ,  and once a ga in  t l i i s  procedure was r e 

p e a ted *

Tubes 1 , 2 , 3 ,  li-, 5 , con ta in ed  equal amounts o f  p la c e n ta  

w ith  1*5 c.cm , o f s a l in e  s o lu t io n  o n ly . The dialer sa t  es remained  

q u ite  c o lo u r le s s  t o  as much as 3 c.cm  o f n in h yd rin  s o lu t io n ,  so th a t  

here a p p aren tly  we may r u le  out o f account any c o n tr ib u to ry  fa c to r  

from th e  p la c en ta  a lo n e . ' .

T ubes 6 and 7 c o n ta in e d  1 , 5  c.cm* o f th e  unlieated  serum o n ly ,

W ith 0 , 2  c.cm . o f n in l iy d r in • th e  d ia ly s a te s  were q u i te  c o lo u r le s s ;  

w ith  0 ,^  c.cm . both  gave an e q u a l f a i n t  g o ld en  co lo u r; w ith  0*6 c.cm , 

b o th  gave a  l i g h t  v i o l e t  c o lo u r , more marked in  IT0.7 than i n  h o ,6 .

Taking th e  weaker as  an  a r b itr a r y  s ta n d a rd  f o r  th e  c o lo r im e te r , and 

g iv in g  i t  th e  v a lu e  o f 1 ,  th e  depth o f c o lo u r  o f IT0.7 w ould be 

r ep re sen ted  a s  1^.

-Tube 8 con ta in ed  I . 5  c.cm . o f unheàted serum a lo n g  w ith  p la c e n ta .  

With 0 . 2  0,0m . o f n in liy d r in  th e  d i a ly s a te  gave ju s t  th e  f a in t e s t  grey  

t i n t ;  w ith  O.I& c.cm , a  deep v i o l e t  colou r was p ro d u ce d ; w ith  0*6 c.cm .



th e  co lou r  was very  deep. The c o lo r im e ter  v a lu e  was r ep resen ted  as 9 

Tubes 9 and 10 co n ta in ed  1*5 c.cm . o f h ea ted  serum o n ly . With 0 ,2  

c.cm . o f n in h yd rin  th e  d ia ly s a t e s  were c o lo u r le s s ;  w ith  0 , 1  o.cm . a 

l i g h t  v i o l e t  co lou r  was produced in  h o .9 , and a golden  co lou r in  h o .1 0 ; 

w ith  0 .6  c .cm , ho, 9 gave a marked v i o l e t  co lou r  -  r ep re sen ted  by th e  

v a lu e  6 -  and ho , 10  gave a l i g h t  v i o l e t  -  r ep r e se n te d  by th e  v a lu e  l i  

on our em p ir ica l s c a le .

Tube 11 con ta in ed  1 , 5  o»om, o f h ea ted  serum e n ly  a long  w ith  

p la c e n ta . With 0*2 c .c m .. o f n in h yd rin  th e  d ia ly s a te  was c o lo u r le s s ;  

w ith  0 ,^  c.cm . i t  was a f a in t  l i l a c  ; w ith  0*6 c.cm . th e  co lou r was 

v i o l e t  and th e  c o lo r im eter  v a lu e  was r ep re sen ted  by 2"&.

h inhydrin  r e a c t io n  
i f  d ia ly s a te s
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S exp erim en t d e e v j .y  shows (1 )  t i ia t  d i a l y s e r s ,  a p p a r o n tly  u n iform  

in  t h e i r  p e r m e a b il i ty  to  s i l k  p e p to n e , vary  veri" much in  p erm eab ilit]^  

when a c t u a l ly  t e s t e d  v /ith  serum; (2 )  th&t a l l  a l lo w  some n in liy d r in -  

r e a o t in g  c o n s t i t u e n t  o f  serum to  p a ss  tiu-ough; (3 )  t l ia t  th e  h e a t in g  o f  

th e  serum d oes n o t a b o lis h .,  th ou g li i t  may d im in is h , t l ie  l i a b i l i t y  to  

sp o n ta n eo u s  c le a v a g e ,  and (M-) th a t  th e  r e a c t io n  i s  n o t a  q u a n t i t a t iv e  

onw. Tnat th e  d ia ly s e r s  are  l i a b l e  to  a l lo w  a c e r t a in  amount o f  

d i f f u s i b l e  s u b s ta n c e s  from serum t o  p a ss  i s  p r a c t i c a l l y ,  th ou g li n ot  

a c t u a l l y ,  a d m itted  by A id er lia ld en  I d m s o lf ,  s e e in g  t l ia t  lie l a y s  such  

s t r e s s  on th e  eq u a l b o i l in g  o f  th e  d i a l y s a t e s .  I  t r i e d  th e  r e a c t io n  

i n  a  few  o a se s  w ith  o o l lo d iw  s a c s  in s t e a d  o f  S c i i le ic h e r  and S c h ii l ls  

d ia ly s a t io n  t u b e s .  These were p rep ared  by sm earing th e  in s id e  o f  a  

t e s t  tu b e w ith  a, t r a c e  o f  g ly c e r in e  on th e  p o in t  o f  th e  f in g e r ,  

p ou rin g  and d r a in in g  o f f  c e l l o i d i n  d i s s o lv e d  in  a c e to n e  (2 * 5 ,

5 ,  or 10  per c e n t ) ,  d e ta ch in g  th e  c o l lo d io n  tu b e  and t e s t i n g  i t  by  

w a ter  p r e s s u r e , The r e s u l t s  were q u ite  a s  u n fa v o u ra b le  to  A3:d eriia ld en *s  

th e o r y  a s  w ith  th e  parchment th im b le s*

We mair g a in  an i l lu m in a t in g  in s ig h t  in to  th e  f a l l a c i e s  o f  

th e  m ethod by p erform in g  th e  fo l lo w in g  ..experim ent s u g g e s te d  by  

c e r t a in  o b se r v a t io n s  o f  Prank, R o se n tlia l, and B ib e r s t e in  (M uench.med.

Wo c h . , 22nd J u ly ,  1913). In to  one d ia l^ /ser  l e t  us put th e  s u b s tr a te  

a lo n e ,  and in t o  an oth er  th e  s p e c i f i c  serimi a lo n e ,  and d ia ly s e  them in  

th e  u s u a l  w ay, and we s l a , l l  p rob ab ly  f in d  t l ia t  th e  d ia l y s a t e s  in  

b o th  o a se s  do n ot g iv e  r e a c t io n s  i f i t h  n in liy d r in  in  th e  u s u a l  c o n c e n t-  

j-'a tion . But l e t  u s ,  a t  th e  same tii'ae, put two d i a l y s e r s ,  one c o n ta in in g  

s u b s tr a te  o n ly  and th e  o th er  th e  serum o n ly ,  in to  th e  same c o n ta in e r



3̂ ^and we riiâ r f in d  t h a t  in  tlhLs c a se  th e  d ia l y s a t e  g iv e s  a  good v i o l e t  

c o lo u r  w ith  th e  u s u a l amount o f  n in liy d r in . T h is e x c lu d e s  th e  

p o s s i b i l i t y  o f  th e  o p e r a t io n  o f  a  fe r m e n t , and shows t l ia t  th e  r e s u l t

i s  d u e , in  t h i s  c a s e ,  to  th e  sum m ation o f  two e f f e c t s  w h ich  by them

s e l v e s  w ere n o t ca p a b le  o f  d e t e c t io n .

© @ @ @ @

CQÎTOLUBIOITS.

The c o n c lu s io n s  to  w h ich  I  liave come a f t e r  a c a r e f u l  i n v e s t i g a t i o n  

o f  Abderhalde: * s d ia ly s a t io n  m ethod a re  t l ia t  i t s  r e a l  f a l l a c i e s  are  

beyond c o n t r o l ,  and th a t  th e  l y p o t h e t i c a l  f a l l a c i e s  w h ich  A bderlialden  

in v o k e s  t o  accou n t fo r  f a l s e  r e a c t io n s  have no b a s e s .  P o s i t i v e  

r e s u l t s  a re  q u ite  w e l l  a cco u n ted  fo r  bn̂  th e  f a c t s  t h a t  th e  " S u b stra tes"  

a lo n e ,  and th e  ser im s a lo n e ,  g iv e  d i f f u s i b l e  su b s ta n c e s  r e a c t in g  

w ith  n in h y d r in ;  t lia t  th e  d ia ly s e r s  v a ry  enorm ously in  th e  q u ® a t it ie s  

o f  such  su b s ta n c e s  w hich  th e y  a l lo w  to  p a ss  in  a g iv e n  t im e ;  th a t  

seru m s, in f lu e n c e d  by th e  d i s t i l l e d  w ater and by th e  p r e se n c e  o f  a  

t i s s u e  a c t in g  in  v ir t u e  o f  i t s  p h y s ic a l  s t a t e ,  a re  p r o g r e s s iv e ly  

c le a v e d ;  and t lia t  i t  i s  n ot th e  s u b s tr a te  w h ich  i s  s p l i t  by th e
/fje

serum so much a s  th e  serum w hich  i s  s p l i t  by  ̂ su b stan ce  u sed  a s s u b s t r a t e  

T hese v e r y  r e a l  f a l l a c i e s  q u ite  d e s tr o y  th e  v a lu e  o f  th e  m ethod , and  

th e y  c a s t  grave dou b ts on th e  w hole th e o r y .

Obher I n v e s t ig a t o r s  a t  a  l a t e r  d a te ,  U sin g  th e  p o la r im e tr ic  

m ethod con firm ed  th e  c o n c lu s io n s  t o  w h ich  I  liad come.

BLit i t  may p e r t in e n t ly  be a sk ed  why we o b ta in e d  such  a  la r g e  

number o f  p o s i t i v e  r e s u l t s  in  th e  serum o f  pregnancy in  com parison  t o



d is e a s e d  c o n d i t io n s .  As I s a id  b e f o r e ,  I  rnâ - have b een  im c o n s c io u s ly  

g én éro n s to  an a t t r a c t i v e  th e o r y  in  iiy  r e a d in g  o f  th e  r e a c t i o n s , but 

I do n o t a t ta c h  much w eig lit  t o  th a t  e x p la n a t io n .  I t  ma -̂ be t l ia t  

p regn an t serum more commonl^^ p o s s e s s e s  th e  p r o p e r ty  o f  b e in g  s p l i t  

up when some s u i t a b le  p h y s ic a l  a c c e s s o r y  i s  a d d ed , such  a s  p la c e n t a l  

t i s s u e .  But wliat seem s more p r o b a b le , and in  sa y in g  t h i s  I  do n ot  

d e tr a c t  from th e  g e n e r a l c r i t i c i s m  nor g iv e  sup p ort t o  th e  th e o r y  

o f  A b d erlia ld en , i s  th a t  th e r e  e x i s t s  in  serum , more f r e q u e n t ly ,  

th ou gh  n o t e x c l u s i v e l y , in  pregnancy a  g e n e r a l p r o t e o l y t i c  and p e p to -  

l y t i c  power w hich  we can d em on stra te  by ad d in g  a s u i t a b l e , th ough  

n ot n e c e s s a r i l y  a  s p e c if ic _ ,p r o te in  or p ep to n e . The serum o f  th e  

norm al g u in e a -p ig  i s  g e n e r a l ly  c r e d it e d  w ith  a  f a i r l y  s tr o n g  p r o te o 

l y t i c  p ow er. I t e s t e d  the. a c t io n  o f  s e v e r a l  g u in e a -p ig  serums on 

egg p. a lbum en, c o a g u la te d  can cer t i s s u e ,  human b lo o d  c l o t ,  and human 

p la c e n t a , and i t  Imppened t lia t  o n ly  w ith  th e  l a t t e r  w ere s tr o n g  

r e a c t io n s  e v id e n t . That seems to  show t h a t  p la c e n t a l  p r o t e in  i s  a  

s u i t a b l e  s u b s tr a te  fo r  th e  d e m o n stra tio n  o f  a  g e n e r a l p r o t e o l y t i c  

pow er, P in c u s s o ln  and B etow , in  th e  ex p er im en ts  p r e v io u s ly  c i t e d ,  

found  th a t  th e  nèrm al serum o f  each  s p e c ie s  o f  an im al liad a  p e p to -  

l y t i c  power a g a in s t  th e  m u scle  p ep tone o f  t i ia t  s p e c ie s  o n ly ,i^ h erea s  

th e  serum o f  th e  g u in e a -p ig  had a  p e p t o ly t i c  power a g a in s t  th e  m u sc le  

p e p to n e s  o f  a l l  o th er  s p e c ie s  t e s t e d .  We may th u s  even  adm it tliat^  

more in  pregnancy tlia n  in  o th er  s t a t e s  ^the human serum mâ r have a  

p r o te o lj .r t ic  and p e p t o ly t i c  power a g a in s t  th e  p r o te in s  o f  hui'ian 

t i s s u e  more tlia n  a g a in s t  o th er  p r o t e in s ;  even  tliat- c e r t a in  p r o t e in s ,  

owing t o  . t h e i r  p h y s ic a l  c o n f ig u r a t io n , a re  more s u i t a b le  tlia n  o th e r s

fo r  a 'd e m o n s tr a t io n  o f  th e s e  enlianced pow ers; and y e t  we mai- condemn 
A b d erlia ld en 's  w hole theor^r o f  s p e c i f i c  gu ard ian  fe r m e n ts .
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Doubt less  t h e r e  were ^ r e a t  p h y s ic i a n s  in  Greece b e fo re  H ippocra tes  
p r a c t i s e d  in  the  a r t  and s k i l l e d  in  the  sc ie n c e  o f  medicine,  but l i k e  the  l a s t  
La ird  o f  Ravenswood t h e i r  "îiames a re  l o s t  f o r  evermoe”' and with them t h e i r  
te a c h in g s .  fhe  only remains of  thought  t h a t  come down to  us,  p rese rved  by the 
rh ap s0d i s t s , / a r e  the  Homeric works and o th e r  p o e t i c a l  f ragments .  Medical
d i s c o u r s e s  a t  no time have been of  s u f f i c i e n t  g en e ra l  appeal  to  be kept  a l i v e  by 
o r a l  t r a d i t i o n .  In  the  n a tu re  of  th in g s  a g r e a t  c o n t r i b u t i o n  to  a r t  i s  a th ing  
o f  beauty,  apparen t  and a p p re c ia b le  fo r  a l l  t ime,  w h i l s t  a g rea t  c o n t r i b u t i o n - t o  
sc ie n c e ,  t h o u g h - i t  may be ephemeral ly  d i s t i n c t ,  and whike i t  never  p asses  i n t o  
no th ingness ,  i s  in the long run merged unrecogn isab ly  and anonymously i n t o  the  
growing mass o f  t r u t h .  We may.delve with p le a s u re  a n d .g r e a t  p r o f i t  i n t o  the 
p o l i t e  l e t t e r s  of  long ago and f e e l  r e f r e sh e d  by so doing, but the  read ing  o f  
s c i e n t i f i c  w r i t i n g s  even a couple  o f  g e n e r a t io n s  o ld  i s  a s  e x h i l a r a t i n g  a pas t im e 
as  a  v i s i t  t o  the tombs of our  f o r e f a t h e r s .  However, i t  behoves us on o cca s io n  
to make the  d u t i f u l  p i lg r im age,  though we f e e l  r e f r e s h e d  only  when we r e t u r n  to  
the p r e s e n t .  The s c i e n t i f i c  p rocess  i s  e s s e n t i a l l y  a forming of  the  ooBiparativel^ 
sh a p e le s s ,  and i t  i s  not  without  i n t e r e s t  to  watch the  rough-hewing o f  t h e  o ld  
p icn ee re ,  s in c e  in  many depar tments  of  medical  knowledge our i d e a s  a r e , ,  we must 
c o n fess ,  s t i l l  shamefully crude.

In the e a r l y  Greek w r i t i n g s  tumour-growths as  a whole were not  
s h a rp ly  d e f in ed  from o th e r  c o n d i t io n s ;  they were spoken o f  broad ly  as  sw e l l ings .
The word in  common use was cpOua, and i t  i s  a mis take t o . i n t e r p r e t  t h i s  in  any
p a r t i c u l a r  i n s t a n c e  as cancer  o r  even tumour in our  sense ,  as  some w r i t e r s  have 
done. f o r  example, Wolff (Lshre von de r  Krebskrankhel t )  ■ has c i t e d  th e .« a a e  o f  
Atossa  as  being .o re  o f  mammary cancer ,  ; and r e c e n t l y  Ewing in h i s  book, on 
H e o p la s t ic  'D iseases  cop ie s  him in  h i s  e r r o r .  The passage occurs  in  Herodotus,  
H i s t . ,  book I I I ,  c h a p . , 133:-

'Atddbn, Kdppu uM enydtp ll*#; Aapëfbu M yuvaixH Eat xou 
UdCTbO Ifu cpOua, UÊxà* 0^ ixpd’ftv  fev^UETo Ttpdcm, oaov pEv 
Xpdvov }\v sXaaaov, j]i àh KpÙKXOxxjcn xal; (xloxuvouëvT) c^pags bCôsvf,

I  ô li Iv ueTenlU\j/aTo xôv Andoxi^dea xaV* oh
' (Atossa the wife of  Dar ius and daughter  o f  Gyrus had a sw e l l in g

in  the  b r e a s t  which subsequent ly  u l c e r a t e d  and spread .  While



i t  was f a i r l y  smal l  her  modesty p reven ted  her  from t e l l i n g  anybody 
but when i t  grew worse she sen t  f o r  Democedes and showed i t  to  him.) 

S k i l f u l  beyond the  p h y s ic ian s  o f  h i s  t ime as  Democedes no doubt was, i t  i s  
u n l i k e l y  t h a t  th e  r e so u rce s  of  h i s  c r a f t  would have been a b le  even tem p o ra r i ly  

a r r e s t i e g -  a mal ignant  d i s e a s e .  A t - th a t  t ime -  qSO B.Q. -  Queen Atossa 
would be somewhat under t h i r t y  yea rs  of  age; she a f t e rw a rd s  bore fo u r  c h i l d r e n ,  
and she was a l i v e  when Dar ius d ied  t h i r t y - f i v e  y ea r s  l a t e r .  . (She  comes.on the. 
s ta g e  in  the  Persae  of  Aesohÿlus as  a r a t h e r  f o r l o r n  motherly  old  oody.) -
i t  i s . i m p o s s i b l e .t h a t  she had cancer  of  the  b r e a s t .

Hippocra tes  l i v e d  and taugh t  a t  t h a t  most wonderful t ime in  a l l  the  
w or ld’ s h i s t o r y  when the  gods showered on Greece t h e i r  hoarded gems of  m arve l lous  
g lo ry ,  l i t e r a r y ,  ph i lo so p h ic ,  and a r t i s t i c ,  gems t h a t  s p a rk le  s t i l l  undimmed on 
the  bosom o f  c i v i l i s a t i o n .  The knowledge of  w r i t in g  was then g e n e r a l ly  d i f f u s e d  
and we own today the  words of  the g r e a t  master .  I t  i s  t r u e  t h a t  s e v e ra l  o f  th e
w r i t i n g s  a t t r i b u t e d  to him were the  work of  fo l lo w e rs  a t  d i f f e r e n t  d a t e s ,  and a
good e d i t i o n  of  the  genuine w r i t i n g s  i s  much needed* In those which are .  
g e n e r a l ly  accepted as a u t h e n t i c  th e r e  i s  s t r a n g e ly  enough-only one r e f e r e n c e  to  
tumours.  This  is .  not to  be accounted fo r  by the p auc i ty  of  cancer  In those  
days, f o r  i t  was probably as p r e v a le n t  then as  i t  i s  now. I t  i s  more l i k e l y  
t h a t  some of  the  works o f  Hippocra tes  have been l o s t .  The s in g l e  r e f e r e n c e  i s  
ao rup t  and b r i e f ,  but even as  i t  i s  i t  i s  s u f f i c i e n t  to l e t  us know t h a t  tumours 
were recogn ised  though the d i f f e r e n c e  between a s imple and a malignant  growth 
may not  have been a p p re c ia te d .

'û x d a o ta t  KpuîETdl- Kapxfyoi y lv o v ra t ,  SépotTiEdètv jBiXTtov» 
0epotîceuc5d€vot ydp ôcîcdXXuvTod TayEm^, ©EpanEuduevoi îiouXuv 
X p d v o v  ÔtaTsXIouaiV . : (Aphorisms, s e c t ,*  VI, no. 38)
I t  i s  bes t  to  le a v e  o c cu l t  cance rs  a lone ,  f o r  i f  they a re  t r e a t e d
the r e s u l t , i s  f a t a l ,  whereas i f  they a r e  l e f t  a lone  the  p a t i e n t s
may l i v e  fo r  q u i t e  a long time.

The word xapxlvof- l i k e  i t s  La t in  e q u iv a le n t  "cancer"  meant in  o rd in a ry  speech a 
c ra b .  We s h a l l  see l a t e r  when we come to  Archigenes  th e  reason  f o r  the  medical  
adopt ion  o f  the  term as d e s c r i p t i v e  of  c e r t a i n  tumours.  I t  i s  here used in



in  l i t e r a t u r e  f o r  the f i r s t  t ime in  i t s  p r e s e n t  medical  sense .  The ex p ress io n  
" o c cu l t  o r  concealed cancer"- may mean e i t h e r  t h a t  the sk in  over  i t  i s  i n t a c t  o r  
t h a t  i t  i s  s i t u a t e d  in  some i n t e r n a l  organ, and subsequent  w r i t e r s  ta k e ,o n e  o r  
o th e r  o f  these  meanings. The p r o b a b i l i t y  i s ,  as  f a r  as  we can now judge ,  t h a t  
H ippocra tes  meant u n u lc e r a te d  growths.  I t  i s  p o s s i b l e  t h a t  he c o n s id e red  t h a t  
u l c e r a t e d  and u n u ic e ra ted  tumours were d i f f e r e n t  p a th o lo g ic a l  e n t i t i e s .  Most 
of  h i s  su cc e sso rs  would c e r t a i n l y  seem to rega rd  them as  d i s t i n c t .  T h e r e . i s ,  1 
hov/ever, no ques t ion  as  to the soundness o f  h i s  a d v ic e - in  view o f  the s u r g i c a l  
and th e ra p e u t i c ,  means t h a t  were then a t  the  d i s p o s a l  of  th e  p h y s ic ia n .

In the  f i f t h  book of  the Epidemics, which i s  of  doub tfu l :  
a u t h e n t i c i t y ,  t h e r e  i s  the fo l lowing  r e f e r e n c e  to  c a n c e r : -

r p v o c i x l  èv xcxpKCvwua éyAveTo jcepT oTrjOoc, xcxl.
ef(^>æev ucpatuoç*; ÈTCt\r)tp9Êfdrjç

pücrtoç ,  &0avev ,
( A woman in, Abdera had a cancer  of  the  b r e a s t  with a b lood-  ■ 
s ta in e d  d i sch a rg e  from the  n ip p le .  When the  d i s c h a rg e  ceased 
the p a t i e n t  d ied .  )

i t  may be :no ted  here t h a t  the  word carcinoma had not th e  r e s t r i c t e d  meaning 
t h a t  we now employ but was e q u iv a le n t  to our  word cancer  -  which i s  indeed but 
the  L a t in  t r a n s l a t i o n  of  the  same word. In the  passage quoted,  which i s  
r ep ea ted  almost  word fo r  word in  the  seventh  book o f  th e  Epidemics, we r e co g n ise  
a case  o f  duct  papil loma.

Reading through the  o th e r  remains of  H ippocra tes  we may, as  we 
fancy,  d e t e c t  r e f e r e n c e s  to tumours but they a re  so confused with what a re  
obv ious ly  non-malignant  l e s i o n s  t h a t  we cannot, s e p a r a t e  them ou t .  for 
exam ple , - in  the  second book o f  the D iseases  o f  Women th e r e  i s  a long account
o f  u t e r i n e  co n d i t io n s  amongst which cancer  o f  the u t e r u s  i s  probably inc luded
though by no means c l e a r l y  d i f f e r e n t i a t e d .  However t h e r e  i s  a passage where 
he undoubtedly oonneots  the  formation of  mammary tumours with the  o n se t  o f  the  
menopause:-  '

x a l r i v  ToltJt TtT0oïa t  fu u d x ta  èYY^vexott OKXrjpît, Xbk uW 
x& Ô&! &Xionw; xal^ OÔH IxTtuoûvXai, axXqpdxepa Ô8 a tef*: l ix a ,  

àôxêmv 0 o v x a i  xapxfvot xpuxxof. . . . . . . . . .  xdf éx x |vvx txe^y
è ç  xb^'o^ay2)t< ô ô d v a t  Ô t a f a o o u a t  x a U  xh,^ àuoKX dxaç ,  x d l ï  ô ( ij/a



XeXuicTüŒiiévqt e l a l . .

( Bard tumours a re  formed in the  b r e a s t  o f  v a r io u s  s i z e s .  They do 
not  suppura te  but become p r o g r e s s iv e ly  h a rd e r .  These c o n s t i t u t e  
the o c c u l t  can ce r s .  . . . . . . . . .  Erom the  b r e a s t  pa ins  shoot  up to
the  neck and under the  scapu lae .  The p a t i e n t s  complain o f  t h i r s t ,  
th e  n ip p le s  become dry, and the  whole body i s  emaciated.  )

The above e x t r a c t s  a re  the  only  c l e a r  r e f e r e n c e s  to  tumours t h a t  I have been ab le  
to  f in d  in  L l t t r e *  s t e x t  of  the Hippooratean w r i t i n g s .

Almost four  c e n t u r i e s  e lapsed  between the  time o f  H ippocra tes  and 
the  appearance of  any importan t  medical work. I t  i s  very remarkable t h a t  the  
nex t  g re a t  w r i t e r  should have been a Roman, f o r  dur ing  the i n t e rv e n in g  pe r iod  
and fo r  long a f te rw a rd s  the p u r s u i t  of  medicine was conf ined  to  the Greeks. In 
Rome,, apae t  from the  Greek p h y s ic ian s ,  t h e r e  were c e r t a i n l y  n a t i v e  p r a c t i t i o n e r s  
o f  a kind,  even s p e c i a l i s t s ,  but  no Roman, i f  he had any p r e te n s io n s  to 
r e s p e c t a b i l i t y ,  would have condescended to work t h a t  was performed by s l a v e s .
How comes i t  then t h a t  we f in d  the immortal Oelsus in t h a t  g a l l e r y ?  Almost 
c e r t a i n l y  he was not  a p r a c t i s i n g  phys ic ian ,  a t  any r a t e  in h i s  n a t iv e  land* ■
A p a t r i c i a n  of  wide c u l t u r e  and f a m i l i a r  with the  teach ing  of  Greek medioihe, he 
was probably  an au th o r  of  r a t h e r  v e r s a t i l e  ou t look ,  and might have w r i t t e n  
q u i t e  as  b r i l l i a n t l y  on any o th e r  s u b je c t .  P o ss ib ly  in h i s  t r a v e l s  he v i s l ted  
the schoo ls  of Alexandria  and ga ined th e re  a p r a c t i c a l  exper ience  of  medlcihey 
o r  he may have lea rned  a l l  h is  medical l o r e  from the Greeks in  Rome. We have 
no means of  t r a c in g  the  w r i t i n g s  from which he borrowed h i s  in fo rm at ion ;  h i s  
p red ec e sso r s  with the  excep t ion  of  H ippocra tes  a re  merely names to  us.  i
Here,we have an i n s i g h t  i n t o  the  knowledge o f  tumours as  i t  s tood a t  the  
dawn o f  the  C h r i s t i a n  e r a .  (De Medicina, book V, chap. 23? Ta rga ’ s t e x t ) .

Carcinoma v i t ium f i t  maxime in s u p e r io r ib u s  p a r t ib u s ,  c i r c a  faciem^ 
nares ,  au res ,  l a b i a ,  mammas feminarum; e t  in  j e c o r e  autem, au t  
sp lene  hoc n a s c i t u r .  C irca  locum a l i q u a  quas i  puncta  s e n t l u n t u r ;  
Isque. immobiiis ,  in aeq u a lè s  tumet; in terdum et iam t o r p e t .  C irca  
euffl i n f l a t a e  venae quas i  r e cu rv a n tu r ,  haeque p a l l e n t ,  au t  11vent;  
nonnunquam et iam in  quibusdam d e l i t e s c u n t ;  t a c t u s que i s  locu fy
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a i l  I s  doioretn a f f e r t ,  in  a i i i s  sum non habet;  e t  nonnunquam s in e
u lc e r e  d u io r  au t  m o i l io r  e s t ,  quam esse  n a t u r a l i t e r ' d e b e t ;  
nonnunquam l isdem omnibus u lcu s  a c c e d i t ;  intendumque s im i l e  i l s  e s t  
quae vocant Graeci  xovôüXùSjxaTa a sp red in e  quadam et .  magnitudine sua; 
co lorque  e ju s  ruber  e s t . au t  l e n t i c u l a e  s i m i l i s ;  neque tu to  f e r l t u r ,  
nam p r o t in u s  au t  r e s o l u t i o  nervorum au t  d i s t e n t i o  i n s e q u i t u r .
Saepe:homo i c t u s  obm utesc i t  a tque  e ju s  anima d e f i c i t .  Quibusdam et iam 
s i  id  pressum e s t ,  quae c i r c a  sun t  i n t e n d u n t u r , e t  in tumesount .  Ob 
quae pessimum id  genus e s t  . Rereque primum i d - f i t  quod KocjcdqSèç 
a Qraeois  nominatur; deinde ex eo id  carcinoma quod s in e  u l c e r e  e s t ;  
deinde u lcus ;  ex eo thymium. Toi11 n i h i l  n i s i  cacoe thes
p o te s t ;  r e l i q u a  c u r a t i o n i b u s  i r r i t a n t u r , e t  quo major v i s  a d h i b i t a  
e s t ,  eo magis.  Quidam us i  sunt  medicamentis  ad u ren t ib u s ,  quidam 
f e r r o  a d u s se ru n t ,  quidam s c a l p e l i o  exo iderun t ;  neque u l l a  unquam 
medicina p r o f e c i t ;  sed ad u s ta  p r o t in u s  c o n c i t a t a  sun t  e t  i n o re v e ru n t  
d o n e e ,o c c id e re n t ;  e x c i s a  e t iam post  inductam c ic a t r io em  tamen 
r e V e r te ru n t  e t  causam mortem a t t u l e r u n t ;  cum in te r im  p l e r iq u e  nullam 
vim qua t o i l e r o  id  malum t e n t e n t ,  sed imponendo tantum lenÈa 
medioamenta, quae quasi  b la n d iu n tu r ,  quominus ad ultimam seneotutem 
p e rv en ian t ,  non p ro h ib e an tu r .  D iscernere  autem cacoe thes  quod ,
cura t ionem r e c i p i t ,  a oarcinomate quod non r e c i p i t ,  nemo s c i r e  
p o t e s t  n i s i  tempore e t  experimento.  Ergo ubi primum id vi t ium 
notaturn e s t ,  imponi debent  medioamenta a d u re n t i a ;  s i ■levatur-malum, 
minuunturque e ju s  i n d i c i a ,  procedere  c u r a t i o . p o t e s t  e t  ad sca lpe l ium  
e t  ad ustionem; s i  p ro t in u s  i r r i t a t u m  e s t ,  s c i r e  l i c e t  jam 
carcinoma e s se ,  removendaque sunt omnia a c r i a ,  omnia vehementia.

( The most f r e q u e n t  s i t e s  f o r  cancer  a re  the  upper p a r t s ,  e s p e c i a l l y  
aboyt the  face ,  nose,  e a r s , l i p s ,  and the  b r e a s t s  o f  women; hut i t
may occur  a l so  in  the  l i v e r  o r  the sp leen .  Occasional  s tabb ing
pains  a r e  f e l t  around the  p a r t .  The tumour i s  f ix e d  and i r r e g u l a r  '
and the  p a r t  i s  p r a c t i c a l l y  f u n c t io n l e s s .  The surrounding  v e i n s . a r e  
swollen and to r tu o u s ,  pale  or  l i v i d ,  and in  some cases  they  cannot 
be made o u t .  Some a re  p a in f u l  and o t h e r s  p a i n l e s s  to  touch,  and 
u s u a l ly  u n u ice ra te d  tumours a re  harder  o r  s o f t e r  than the normal 
t i s s u e s .  Often an u l c e r  i s  superadded.  O ccas iona l ly  i t  resembles
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what the  Greeks o a l l  "knuokle tumours" foom t h e i r  c o n f i g u r a t i o n  and 
c o n s i s t e n c e .  In co lo u r  i t  i s  red. o r  dun. S u rg ic a l  i n t e r f e r e n c e  
i s  dangerous f o r  shock o r  nervous exc i tem ent  i s  the d i r e c t  r e s u l t .
An in j u r y  to the  p a r t  may produce sp e e c h le s s n e s s  o r  f a i n t n e s s ,  and in 
some cases  p r e s su re  causes  t en s io n  of  the surrounding  t i s s u e s .
This  i s  the  worst form of  th e  d i s e a s e .  The f i r s t  s ta g e  o f  the  
d i s e a s e  g e n e r a l ly  i s  what the  Greeks c a l l  "cacoe thes" ;  t h i s  i s  
followed by the u n u ice ra te d  form of  carcinoma; then succeeds the 
s tag e  of  u l c e r a t i o n ;  and f i n a l l y  we have the thymium o r  funga t ing  
s ta g e .  None of  the  forms except  the  cacoe thes  can be s u c c e s s f u l l y
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removed; the o t h e r s  a re  aggravated  by t re a tm en t ,  and the more 
v i o l e n t  the  means adopted the worse i t  becomes. Gome surgeons 
use c a u s t i c  a p p l i c a t i o n s ,  some the a c t u a l  c a u te ry ,  some the k n i fe ;  
no d r u g ' i s  o f  any a v a i l ;  the c a u te ry  merely s t i m u l a t e s  the growth 
to Inc reased  a c t i v i t y  and has tens  the  i n e v i t a b l e  end; the c o n d i t io n  
r e cu rs  a f t e r  e x c i s io n  even though the  wound i s  soundly c i c a t r i s e d ,  
and dea th  r e s u l t s ;  but i f  we s u b s t i t u t e  fo r  these  v i o l e n t
measures,  so p roduc t ive  of  i l l  consequences,  some mild innocuous
p re p a ra t io n ,  such as a placebo,  the  p a t i e n t  may su rv ive  to ..extreme 
old  age. I t  i s  imposs ib le  to diagnose the  c u ra b le  cacoe thes  from 

' from the  i n c u ra b le  carcinoma except  by time and exper iment .
Hence, when the d i s e a s e  i s  f i r s t  observed,  c a u s t i c s  should be t r i e d ;
i f  the  malady i s  r e l i e v e d  and i t s  symptoms a r e  d iminished ,  we may
proceed with the  k n i fe  and cau te ry ;  i f  t h i s  ag g rava tes  the  
c o n d i t io n  we know then th a t  we a re  d e a l in g  with a carcinoma, andi  
a l l  i r r i t a t i v e  a p p l i c a t i o n s  should be d ispensed  w i th . )

In  p a r t  of  the passage c i t e d  above, I have t r a n s l a t e d  the  o r i g i n a l  as  meaning,
t h a t  the  cacoe thes ,  the u n u ic e ra ted  carcinoma, the  u l c e r a t e d  cancer ,  and the
funga t ing  tumour, a re  s u c ce ss iv e  s ta g e s  of  the  same d i s e a s e .  This 1 b e l i e v e  
to be the  more probable  r a t h e r  than the  usua l  i n t e r p r e t a t i o n  t h a t  they  a re
fou r  s e p a r a t e . d i s e a s e s ,  and i t  i s  q u i t e  as f a i t h f u l  a render ing  of  the  L a t in .
By"cacoethes"we must unders tand  what' we should c a l l  nowadays - q u i t e  as 
vaguely -  "precancsrous  conditions"- ,  but we cannot exclude from t h i s  .simple 
tumours.  Thus the  cacoe thes  of  the l i p  would be ch ron ic  u l c e r  or  papi l loma,  
a n d . th e  cacoe thes  of  the  b r e a s t  would be c h ro n ic  m a s t i t i s  o r  fibroadenoma.
The u n u ice ra te d ;an d  the  u l c e r a t e d  cancers  correspond to  our  modern id e a s .



I have rendered  the  word "thymium". (Gr. 9uuiov) as " fu n g a t in g  tumour" s ince  
i t  i s  obvious from the  co n tex t  t h a t  i t  does: not simply mean a "wart";  as some 
have taken i t .  When Celsus  says  t h a t  some tumours resemble what th e  Greeks 
c a l l e d  condyloma he undoubtedly conveys by t h a t  what we should now d e s c r ib e  
as  tu b e r c u l a t e d  tumours.  From the d e s c r i p t i o n  of  tumours given above i t  i s  
p e r m is s ib le  to  conclude th a t  c o n s id e ra b le  advance had been made s in c e  the  
time of  H ippocra tes  not only in  the r e c o g n i t io n  o f  tumours from th e  c l i n i c a l  
a s p e c t  but a l s o  t h a t  many surgeons had broken away from the teaching  t h a t  
tumours should be l e f t  a lone .  Celsus,  vo ic ing  the genera l  op in ion  o f  h i s  
t ime, th in k s  t h a t  s u r g i c a l  i n t e r f e r e n c e  i s  to ue d ep reca ted ,  and he p o in t s  
ou t  how the  co n d i t io n  i n e v i t a b l y  recu rs ;  i f  i t  i s  a simple tumour or  a 
precancerous  c o n d i t io n  su rge ry  may p o s s ib ly  do good, but i f  the  tumour i s  
mal ignant  the  f a t a l  i s s u e  I s  has tened .  Though the surgeon then was 
acqua in ted  with the use of  l i g a t u r e s  f o r  the  c o n t r o l l i n g  of  haemorrhage, 
ye t  the  l ack  of  any a n a e s t h e t i c  or  n a r c o t i c  drugs  as well  as  the  r i s k  o f  
s e p s i s  would s e r i o u s ly  i n t e r f e r e  with any g r e a t  s u r g i c a l  o p e r a t i o n .  The 
id ea  t h a t  malignant  tumours i n v a r i a b ly  and i n e v i t a b l y  r ec u r  a f t e r  removal, 
a t r u e  s ta tem en t  of  a f f a i r s  under the co nd i t ions i  i. " i t h e n - e x i s t i n g ,  
i s  s t i l l  he ld  by the l a i t y  and even by not a few medical men. The 
c a u s t i c  p r e p a ra t io n s  of  which Oelsus speaks were m ix tures  of  th e  n a t i v e  
su lp h id e s  of  a r s e n i c  (ASgOg and As^S^) with copper  s c a l e s  and le ad  ca rb o n a te  
e i t h e r  s p r in k le d  on as  a powder or  made in t o  an ointment with honey.
A rse n ica l  s a lv e  was used fo r  c e n t u r i e s  p rev io u s ly  by the Egyptians f o r  cancer;  
to -day  i t  i s  a f a v o u r i t e  a p p l i c a t i o n  amongst the i r r e g u l a r  p r a c t i t i o n e r s  o f  
medicine f o r  the same purpose.

Though th e re  i s  no agreement amongst a u t h o r i t i e s  as  to the  ex ac t  
t ime when Celsus wrote,  we s h a l l  be well w i th in  the  mark i f  we p lace  the 
p u b l i c a t i o n  of  h i s  w r i t i n g s  with in  the f i r s t  h a l f  of  the f i r s t  cen tu ry .
During the nex t  hundred years  t h e r e  were about h a l f  a dozen w r i t e r s  on raedicf*-^ 
whose works in  whole or  p a r t  we s t i l l  posses s .  I t  i s  d i f f i c u l t  to  p lace  
them in  t h e i r  proper  c h ro n o lo g ic a l  o r d e r .  Of t h a t  group c o n s i s t i n g  of  
Aretaeus ,  Archigenes,  Rufus, Soranus, and Leonides,  t h e  f i r s t  two were 
probably  contemporar ies  and l i v e d  and wrote about the  end o f  th e  f i r s t  >
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cen tu ry  and each has been accused o f  p la g ia r i sm  from the  o t h e r .  The o t h e r  three» 
a r e  to be r e f e r r e d  to the f i r s t  h a l f  o f  the second cen tu ry  in a l l  p r o b a b i l i t y .  
Aretaeus  the Gappodocian mentions no o th e r  p h y s ic ian  by name than H ippocra tes .
He w r i t e s  in  Io n ic  Greek. The fo l lowing i s  the only  passage in h i s  book, 
ïïEH; ÂlTIQN KAI ER^EIÛN XPONiyN t h a t  d e a l s  a t  a l l  with tumours; i t
may be found in  book 2, , chap.. 11, in  the e d i t i o n  of  F ra n c is  Adams.

Hgp0 uoxepixmv.
n f y y E x a t  e X x e a - x a l i  è v  bp-Tép /} ,  Tb(f j i X o t x ^ a ,  x v r j o u m ô e a ,  à r t e p  

a X t o t ,  ô x m ç  ^ v o t ô o p / ]  x t ç  I j i i T i o X r j ç ,  j i û o v  7iax.b,  a v o a u o v ,  ô X t y o v ,  

x d ô e  x d  s X x e a * ,  dXXa x o u x ë w v  x a l  x a x f o v a ,  _7t(5vot 

a u i k p o V s ;  Ttuov ô X f y ü j  t i X e î o v ,  q â X X o v  j c d K o Ô u a ,  &XX' î i i n r i ç  e ù V ) 0 e a  

KdW x d Ô E .  fj'y âTilt  u ^ X X o v  3 a 9 d a  y f y v r j X a i , x a l  xbc. xw v

I:Xkê^»)V §(7trjvéa f) x p q x ë a ,  Ex'^P C x a x t ^ ô r j ç ,  >caV x d v o ç  xw v 

T tpdf fOev u ë ^ w v ,  ô i v s a G T s t  Ôè x>]V O a x s p q v  Tb-. e K k o ç , $ è .

x o T E  KotVs 6 tT toXü9iv  XI c r a p x f o v  £ l ç  w x e i X h v  l & v  fxi^^ktaxoy

K x d v e t  x d ô e ,  rj x P ^ v i o v  y f y v e x o i t  x d p x a .  x ô d e  ^ocyéÔottvQC

x t ) c X î 1 a î t £ x a i . 6 X é 9 p t a  Ô 1  xct  s X / t e a ,  fjv npô-ç  x o l a i  d X y o c  6 ^ d v f j ,  

x a V i  f)i â v G w x o ^  ôtjiopij* o-r]n;eÔwv ô l  curb, x o û  ê X x e o ç  fiide t o u x e  

q O t % a t  y o p 7 ) X %  ô t y p t o t f v e t  f a d G r e o i  x e  x a l  m a p u d x o i a i ,  %dl  - 

X a X E i r a f v s i  tcwç x a f  l r ] x p f ( ] ‘ m X é d e c  Ô h  è v  ô a x d p r j  o y x o v  

à . t p o v x a t  ^ \5v i r e p i x d o e a t  x w v  T r ë X a c  e a x t  ô l ;  T r e T c v u U é v o t a t  o ô k  

d d q u o v  xfi  otcpf|. o ù  yoip dXXwç ÔqXov*  Trûp Ô h  q o n  x o u  i r a v x b i ^  

a x X q p ( 7 j  % ù v E c r x i v ,  F ^ s p  x o î a t  © q p t w ô e a i ,  Oavocx(5Ôea 6 -vxd,

IXxEa, âxbtp xaVï èxE’KXrjoiv tox^^ xapxCvwv. aXXoç xotpxfVoçiv 
IXxoç uW oùôaurj, oy>coç ÔK» GotXqpô^, oixép-auvoç* guvxExafvst 
Xtiv ùdxlpqv oXr]v, otxàp xal dXyea Kocxbt? xSt otXXa dcj-a é(pAX)tE t . 
xatûxa ôb &u(pw xbw xapxivôSÔea xal xP^via xâl-6X^9pior noWhp bh 
xèh IXhoç xou ôtveXxwxou kdxiov xotl 6ou?j, %dvoiai,  xalr 2̂ ŵ ,
xalÿ 8avdxw.
Some u t e r in e  u l c e r s  a re  f l a t  and i r r i t a t i n g  and so c lo s e  to g e th e r  
as  to . fo rm  a s u p e r f i c i a l  u l c e r a t i o n .  They d isch a rg e  a th ick ,  
H o d o u r l e s s ,  and scan ty  pus, and they a re  benign. But t h e re  are.  
o th e r s  of  a more s e r io u s  n a tu re  which p e n e t r a t e  more deeply ,  in  
which th e re  i s  but s l i g h t  pain,  r a t h e r  more d i sch a rg e  of  more 
o f fe n s iv e  smell ;  but on the  whole they a re  a l so  benign.  On th e  
Other  hand, i f  much deeper  p e n e t r a t i o n  ocçure ,  and th e  m a r # h S
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o f  the  u l c e r a t i o n  a re  in d u ra te d  and i r r e g u l a r ,  and i t  i s  accompanied 
by a f o u l - s m e l l in d  d i sch a rg e  and s e v e re r  pa ins  than in the  o t h e r s ,  
the u l c e r  invades  the  u t e r i n e  w a l l s .  Sometimes a p o r t io n  of  
t i s s u e  s loughs  o f f ,  but i f  c i c a t r i s a t i o n  doesnot  fo l low the  u l c e r  
e i t h e r  proves f a t a l  o r  e l s e  becomes very ch ro n ic .  This  i s  c a l l e d  
phagedaena. The c o n d i t io n  i s  dangerous i f  the  pain goes on 
In c re a s in g  and i f  the  p a t i e n t  g ives  way to  d e s p a i r .  A f o e t i d  
d i sch a rg e  comes away, unbearable  even to the  p a t i e n t s  themselves  
and in c re a se d  by m anipu la t ions ,  drugs,  o r  s u r g i c a l  i n t e r f e r e n c e .
The ve ins  in  the u te ru s  i t s e l f  and in  the  v i c i n i t y  a re  swoJlen 
and engorged. The c o n d i t io n  i s  ev iden t  only on d i g i t a l  examination
by an e x p e r t .  Fever,  genera l  un ea s in e ss ,  and in d u ra t io n ,  a re
p re se n t  j u s t  as  in  acu te  d i s e a s e s ,  but as the  u l c e r s  a re  f a t a l  
we, speak of  them as can ce rs .  In ano the r  c l a s s  of  cancer  we f in d  
no u l c e r a t i o n  whatever  but a hard i n s e n s i t i v e  tumour which d i s t e n d s  
the whole u te ru s  and causes  pain by dragging on the surrounding 
p a r t s .  Both th e se  cancerous l e s i o n s  a re  c h ron ic  and f a t a l ,  
though the  u l c e r a t i n g  type i s  worse than the  o th e r ,  not  only as  
rega rds  fo u l - s m e l l in g  d ischa rge  and pain ,  but a l so  on account  o f •the  
èf ifect  they have on the  phys ica l  s t a t e  o f  the in d iv id u a l  and the  
manner in  which they cause death .

In t h i s  account Aretaeus mixes up s e v e ra l  d i s e a s e s .  Simple u l c e r a t i o n s ,  
e s p e c i a l l y  the  g lan d u la r  e ros ion  of  the ce rv ix ,  seem to be recognised  as  d i s t i n c t  '  ̂
from t h e . l e s s  benign l e s i o n s ,  but the submucous polypus, the s loughing f i b f o l d ,  
the  o r d in a ry  fibromyoma, and malignant d i s e a s e  o f  the body of  the  u t e r u s ,  a re  
confused.  I s  t h a t  not  the  case  very f e eq u en t ly  even in  our  en l ig h ten ed  t imes ?
I t  i s  r a t h e r  p e c u l i a r  t h a t  he does not mention the  occur rence  o f  haemorrhage
which i s  so common and marked a f e a t u r e  in  u t e r i n e  tumours, e s p e c i a l l y  in  the
malignant  tumours. The hard i n s e n s i t i v e  cancer  d i s t e n d in g  th e  u t e r u s ,  of  which
he speaks,  i s  in a l l  p r o b a b i l i t y  a fibromyoma. That cancer  o f  the c e rv ix  was
recognised by Areta eus, and i s  recognisable from his  descr ipt ion ,  hardly
admits  of  doubt.  He does not r e f e r  to the  use of  the  v ag ina l  speculum in  examin^pOn;
in  f a c t ,  he im pl ies  t h a t  d i g i t a l  examinat ion g ives  the  only means o f  d ia g n o s i s  -
(oh otXXcoç bfXov) . I f  our assumption as  to the time in which he l i v e d  i s
c o r r e c t ,  he ought to have known about i t ,  f o r  Rufus and Soranus speak of  i t ,  and
i t  has been.found in  the  ex cava t ions  o f  Pompeii which was,overwhelmed in  70 A.D. A



Of th e  group p re v io u s ly  mentioned as  probable  oontem pora r ies ,  Rufus o f  
Ephesus, Soranus, Archigenes, and Leonides,  only a few fragments  o f  t h e i r  w r i t i n g s  
a re  p reserved  in  the  pages o f  those  i n d u s t r i o u s  com pilers  A et ius  Afllidenus and 
O r ib a s iu s .  Perhaps  the  changes in  the  s o v e re ig n ty  o f  the  Turk d i c t a t e d  by the  
v i c t o r i o u s  A l l i e d  n a t io n s  may be f o r t u n a t e  in  unlocking th e  chambers o f  some 
fo r g o t t e n  s to reh o u se  in  Byzantium where the  l i t e r a r y  t r e a s u r e s  o f  the  p a s t  may l i e  
hidden. And t h e r e  may be revea led  to us the  g l o r i e s  o f  Byzantine  medicine.  My 
n o te s  o f  Rufus and Soranus have been l o s t  dur ing  the  war and I  do not  f e e l  
d isposed  to r e c a l l  them again  f o r  they con ta ined  l i t t l e  o f  i n t e r e s t  to  our  
p r e s e n t  paper .  Soranus, i f  I  remember c o r r e c t l y ,  had a wonderful ly  good account  o f  
hyda t id i fo rm  mole. A f te r  t h e i r  time came Salen  and with him th e r e  o r i g i n a t e d  a 
new per iod  in  medicine.  Somehow o r  o th e r  the glamour o f  a n t i q u i t y  p a sses  when we 
come to Galen and I s h a l l  s top  with Leonides.

The works of  A et ius  were t r a n s l a t e d  in the  s i x t e e n t h  cen tu ry  by 
Gornar ius ,  but the  o r i g i n a l  Greek o f  the f i r s t  h a l f  o f  the  s ix t ë e n  may s t i l l  be 
c o n s u l t e d .  I t  i s  in the  l a s t  book, however, t h a t  the f ragments  o f  Archigenes  and 
Leonides an the  s u b je c t  o f  tumours a r e  to  be found. None o f  the  l i b r a r i e s  to  which 
I  have had a ccess  con ta ined  the  o r i g i n a l  o f  th a t  book, but a f t e r  long search  I  came 
a c r o s s  in  the  B r i t i s h  Museum amongst the p u b l i c a t i o n s  o f  the  Athens Academy the  
p rec io u s  volume. A r c h ig e n e s , t r a in e d  a t  Alexandria ,  p r a c t i s e d  h i s  c r a f t  in  Rome 
p o s s ib ly  in  the time o f  Geisus.  Apart from a r e fe r e n c e  to him in  Juvenal*a  S a t i r e s ,  
we know noth ing:  o f  Leonides, an o th e r  Alexandrian,  we know even less*  The f i r s t
q u o ta t io n  I am making from A et ius  i s  a t t r i b u t e d  to  both Archigenes  and Leonides.  
Which copied from the  o t h e r  we aannot  guess: i t  i s  not  p robable  t h a t  l i k e  L i d d e l l
and S c o t t ,  G i l b e r t  and S u l l iv a n ,  Thomson and T a i t ,  Muir and R i t c h i e ,  they formed 
a combination in  which the u n i n i t i a t e d  cannot d e t e c t  the  components.  Since the  
second and l a s t  qu o ta t io n  belongs s o l e l y  to  Leonides we s h a l l  g ive  the  c r e d i t  o f  th e  
f i r s t  to  Archigenes.

LE t wv  x a p x I VWÔWV "oyxmv y é v e c j t f  y f v e T a t  x s p i  ToUg paoToOg,
UotXXov Ôà Avôpwv AX^crxovTat T̂ i n & Q e t  a h  y u v a i x £ ( | ,  ebadpxoug t s  x a l  dsy&Xoug Ëxouoat  
Tobg TtxB od ç .  Ol(  Ôè Apyottot t o  x a p x i vmôeg u l v  u£Tag)op&v t S v  x a p x fv a v  Cijmv,
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XÔI 6k  f^Xxwuëva. xôc i jl ï v  oOy &v2Xxwxa xapxivAj iaxa  xpu%x& & v 6}1(X(t oi v  6.i TtXstaTot xwv
Ôtpxalmv, 6 61 $tX<5^8voç tÔTwç xpuxxôv 5>v(5iia(je xapxfvw,ua xb àv u^xpqi fj k v r ê p o i ç  ytv<5fX8V4
'AvsXxdxou ubv ô v x o ç  x a p x f v o u ,  o y x o c  xaxaXaiji3(îv£Tdi èv xÿ fxaaxîj Ôtacpépwv .U£Y^0et, ^
U v t Ct v k o ç ,  âvéjiakoç ,  ôtypfou Orjpâç x^v &7t/iv£totv f x ^ v ,  axEpswg Ôk dibc ^&9oug 
èfiTce^uxcSg x a l  r b ç  jbf^ac iidppu) èfi|3s3Xr)ixévaç x a l  qaXsiyf x a t g  x a p a x £ w i ë v a i g  o î o v  
cruvÔeÔSîJLévoç x a l  xExpiamijiévac eywv Thç n é p t ^  (pXë^ag, x s f p d ô q g  x |  k a r i  x a l  Jïop^upfÇwv 
x a l  ÙKOiîéXioç xf] XP^^f %(xl T o îc  ôpSat  îxaXaxdg vojuT^Exat, x o i g  Smroiiêvo iç  ôfe 
axX7)p(5xaxocv Ô0£v où x i c t t e u x I o v  t J ]  r/jç o\ffe(»)ç 6 6 ^ x \ *  b b ô v a ç  X£ vuyiAaxcSÔeig x a l  
%6ppw %ou Ôtaxfit voùaac  l u x o t e t  (3ax£ xaxb  crufirtA0£tav i v  x a t  g jxaaxdlXatc 3oü,35vac  
*£7cavCaxilipaa9at xaxoi^0£tç Ôn^xouCTt %k x a l  i t l x p i  xX£tÔ6( x a l  S),uoxX(ixr)g.
’ fîXxwjjiévou 6k or)Ji£Îa xaOxa* Ôta^tppwcxwv &£t x a l  6 i h  pABoug ù-rtOxApicxmv, axrjvai  
àiiqxavEl* (x^P^C èx3(îXX£i k o l v x ô ç  l o û  07)pt(5Ôouc x o v q p o x â p o u c ,  Ôu<T(SÔ£tç xe  x a l  
xoXXodg* ù^ot(5g Ôfe Tcdvot vuyu.aX(5Ô£t c x a l  xoùxw ŒuvsÔpedouat, x a l  jiâXXov oùxog  
x a p o g d v s x a t  Iv x a t  g x^tpaxyCai g x a l  x a t  g qpappaxEfat ç.

I t  i s  rather difr'ioult to render th is  passage, which i s  taken from Chapter 
43 of $he sixteenth book of Aetius, into English at certain parts because the 
shades of meaning of the adjectives applied to wild animals are not appreciable to 
us nowadays and a l i t e r a l  rendering would be inelegant. I think the following w il l  
be su f f ic ie n t ly  near to th e 'or ig in a l :

"Cancerous tumours of the breast are very common indeed. Women are more prone 
to the didease than men because they have larger and more highly developed mammary 
glands. The ancients ca lled  the condition "cancer", which l i t e r a l l y  means a crab, 
because, as crabs are hard unshapely animals which take a savage hold and are 
d i f f i c u l t  to shake o f f ,  so cancerous tumours are equally irregular and in tractab le  
and, therefore, d i f f i c u l t  i f  not impossible to cure. The word "malignant" applied  
to wild animals to denote in tr a c ta b il i ty  or feroc ity  has a lso  been uded to 
characterise tumours which are merely provoked by medical or surgical treatment.
Cancers are d iv is ib le  into two great c la s se s ,  the ulcerated and the unulcerated.



Most o f  the  o l d e r  p h y s ic ia n s  c a l l e d  the  l a t t e r  concea led  can c e r s ,  though Phi loxenus  
a p p l ie d  the  term to can ce rs  o c c u r r in g  in  the  u t e r u s  o r  i n t e r n a l  o rgans .
The u n u lo e ra ted  tumours o f  the b r e a s t  vary in  s i z e .  They a r e  dense,  hard,  i r r e g u l a r  
masses, s o l i d  th roughout ,  which send o f f  r o o t s  and appear  as  i f  they were bound to  
the  surrounding  v e in s .  The v e in s  in  the  neighbourhood form a network. The sk in  i s  
a shen-grey ,  r e d d i sh ,  o r  su f fused ,  and though the  mass may appear  to  be s o f t  to  the
eye in  r e a l i t y  i t  i s  very hard to the  touch. Hence one should  not t r u s t  to s ig h t
a lone in  forming a judgement.  The d i s e a s e  i s  accompanied by l a n c i n a t i n g  pa ins  t h a t  
spread to a d i s t a n c e  and the  a x i l l a r y  g lands  become sy m p a th e t i c a l ly  m al ignant ,  th e  !
p rocess  ex tending  as  f a r  a s  the c l a v i c l e  and the  scapu la .  .
Unuloerated tumours have the fo l low ing  c h a r a c t e r i s t i c s :  th e r e  i s  in c r e a s in g  e r o s io n  ^
and deep in v as io n  which i t  i s  im poss ib le  to a r r e s t :  t h e r e  i s  a d i sc h a rg e  of  an extreme^
o f f e n s i v e  a n im a l - l i k e  odour: th e r e  a r e  a t  the  same time l a n c i n a t i n g  pa ins  a s  before :  j
and more than ever  they a re  aggravated  by medicinal  a p p l i c a t i o n s  o r  manual 
i n t e r f e r e n c e . "

The use of  the word auvex^oTciTa i s  perhaps unusual.  L i t e r a l l y  i t  means "most 
con t inuous" ,  t h a t  i s ,  p r a c t i c a l l y  without  i n t e r m i s s io n .  The only  id e a  i t  conveys to  
me i s  extreme frequency.  Gornarius  t r a n s l a t e s  i t  " f r e q u e n t i s s im e " .  St  would seem 
t h e r e f o r e  t h a t  cancer  o f  the b r e a s t  was l i t t l e  l e s s  common in  th e s e  days than i t  i s  
now. The passage shows us t h a t  f i ippocrates* term"ooncealed" as  ap p l ie d  to  tumours 
was even then understood in  two senses .  The d e s c r i p t i o n  o f  b r e a s t  cancer  i s  a 
good one; f o r  the  f i r s t  t ime, 1 th in k ,  the c h a r a c t e r i s t i c  o f  carcinoma -  secondary 
involvement of  lymphatic  glands -  was po in ted  ou t .

The l a s t  q u o ta t io n  I s h a l l  give i s  from the f ragments  o f  Leonides of  
Alexandr ia ,  a bold surgeon as  b e f i t t e d  h i s  name. His o p e r a t i v e  t re a tm en t  o f  o t h e r  
c o n d i t io n s ,  such as  r e c t a l  and g e n i t a l  d i s e a s e s ,  which may be found in  the  e a r l i e r  
books o f  A et ius ,  show t h a t  he was a man of  o r i g i n a l i t y  and r e so u rce .  As the  
fo l lowing  i s  the  f i r s t  d e s c r i p t i o n  o f  an o p e ra t io n  on cancer  i t  i s  worth p re se rv in g  
as  an example o f  the  p ioneer  surgery  of  malignant  d i s e a s e .  I t  may be found in  the  
manuscrip t of  the Athens Academy t r a n s c r i p t i o n  o f  the  s ix èean th  book of  A et ius ,  
c h a p te r  49*

* SyHùi akv  OÙV èjtV t 5 v  ah CTupxce^uxdTmv t î  9<SpaKt xapxt  vwiidTmv, stwGa xPW^<xi 
XetpoupY !̂ .̂ Ôfe 6 'Tpdîtoç TotoÛToç* fr\ç îcaaxodaqç OîiTfaç laxhfJiaTtaaêvqç, imkp
xb  xapxfvmaa Ô ia tpS t 6  t o u  aaoxou  t 6  6<yi^c> Tb &t#pqp2vov ùmoxafw
x a W x q p f o t c ,  eci>ç oxou WX'Xp(')9ëvxmv xSv owu&xwv è x t a x e S ï ï  aldoppocY^a* s l x a  ndiXtv 
xéfivm, Tieptx-xpdorewv âua x a l  3a9uxofi3v xbv t iaoxbv,  x a l  xdXtv xb X£X,aqd£va xafm* x a l  
TiXstaxdxtc ToOxo x o i S ,  xlqvcov xa l  f isxb xauxa  xafw v ,  TCpbc têü tKo)(^ry r^5 ^
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x a l  £CTTtv b x f v ô u v o c  f) a l j i o p p a y f a  auxr). Sd£xb Ôè x?]v x £ \ £ f a v  hnoKOKf\y redXtv 
iTcixafw xb fxépr) xb oXa, iiàç bva^qpacrfioô, xb fièv y bp xpwxov x a l  Ô£i3x£pov, %p&( 
x>)v xrjç a l f i o p p a y f a ç  fexox^^v, êax a x o v  à ï  ( isxb x?]v x£X£fav  Atcoxoxj^v xb  xauaxrjpfa  
x p o ( J d y £ t v  x p 6 (  x?)v xou x d 0 o u ;  oXou ava<7)q£u/)v* £ i u ) 9 a  6Ï  nôxe  x a l  x w p f (  xadu£W(  
l v £ p y £ t v ,  oxav o y x o c  y^vqxat  x £ p l  x6v  fxaaxov xo ip w ô q c ,  Kskexwv xl]v xoû xapxivcûiiaxoc  
y é v £ a i v ,  T oiod xou  xoCvuv o v x o ç  xoO xdOouc,  £ç£CTXtv b p x £ a 9 r j v a t  x^ bxb xwv Oytûv  
| i£p3v fexxotxfj xou f iaoxoû,  oùôè y bp o^oôpb y f v s x a t  knl  xwv xotodxwv alfxoppay f a .

 ̂ Whish we may t r a n s l a t e  as  fo l lows:
I t  i s  my p r a c t i c e  to have rec o u rse  to s u r g i c a l  measures in  cancer  o f  the  

b r e a s t .  My method i s  as  fo l lo w s ;  With the  p a t i e n t  ly in g  on her  back, I  make my 
i n c i s i o n  i n t o  the  h ea l thy  p a r t  o f  the  b r e a s t  above the  tumour, and then apply the  
c au te ry  to the  p a r t  I  have c u t  u n t i l  the haemorrhage i s  a r r e s t e d  by the r e s u l t i n g  
e sch a r .  Then I proceed with my c u t t i n g ,  t ak ing  my i n c i s i o n s  r i g h t  round and going 
deep in t o  the  mammary t i s s u e ,  and fo l low ing  t h i s  up with the  c a u t e r y .  I  go on 
doing t h i s  r e p e a te d ly ,  f i r s t  c u t t i n g  and then apply ing  the  c a u t e r y  u n t i l  the  
haemorrhage has ceased and no f u r t h e r  danger  need be f ea red  from i t .  A f te r  the  
f i n a l  cu t  I go over  the whole a r e a  with the  cau te ry  u n t i l  the  wound i s  q u i t e  dry .
The f i r s t  a p p l i c a t i o n s  of  the  c au te ry  a re  f o r  the purpose o f  a r r e s t i n g  the 
haemorrhage; the  f i n a l  a p p l i c a t i o n ,  a f t e r  the l a s t  c u t  has been made, i s  to  al low 
of  the complete  e r a d i c a t i o n  of  the d i s e a s e .  I am accustomed now and again  to  use 
the  c a u te r y  whenever the su rroundings  appear  to be tak ing  on a mal ignant  c h a r a c t e r .  
Having thus  d e a l t  with the d i se a se d  p a r t  we can s a f e l y  remove^from the  h e a l th y  p a r t s  
of  the  b r e a s t  f o r  the  haemorrhage from them w i l l  be com para t ive ly  s l i g h t . "

As in  those  days th e r e  were no a n a e s t h e t i c s  the  courage o f  the  p a t i e n t  must 
have been o f  a high o rd e r .  There i s  a small but a p p r e c ia b le  number o f  ca ses  o f  
cancer  o f  the  b r e a s t  which even in  the  l a s t  s t a g e s  do not  m e t a s t a s i s e  and Leonides 
must have been ab le  to boast  h i s  cu res ,  a l though ,  perhaps,  he had a goodly number 
o f  s imple tumours to  swell  h i s  l i s t  o f  successes .  His con tem porar ies  not  so well  
endowed with s u r g i c a l  courage and c o n te n t in g  themselves  with medic ina l  a p p l i c a t i o n s  
o f  a r s e n i c  and v e r d i g r i s  would be su re  to emphasise h i s  high o p e r a t iv e  m o r t a l i t y ,  
but by h i s  o p e ra t io n  he l a i d  the  founda t ions  o f  our  modern s u r g i c a l  t r e a tm e n t  o f  
cancer  and he ought to have n iche  in our  temple.
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