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ON m s  COMPARATIVE VALUE OF OLIHIOAL IFVESTIGATIQH. 

RADIOLOGY AND FRilGTIONilL ANALYSIS IN THE DIAGNOSIS 

OF HBPTIQ ULQER and  GARGINOMA VLNTRICULI.

I N T R O D U C T I O N  

The a c c e s s i b i l i t y  o f  th e  human stomach h a s  a l lo w e d  

f u l l  s c o p e  to  th e  in g e n u i t y  o f  p h y s i o l o g i s t ,  c h e m is t ,  

p h y s i c i a n ,  su r g e o n , and r a d i o l o g i s t .  Abdominal 

su r g e r y  h a s  made such  p r o g r e s s  w i t h in  th e  p r e s e n t  

c e n tu r y  t h a t  i t  i s  to  th e  " p h y s ic ia n  doomed to  the  

p r a c t i c e  o f  surgery" t h a t  we owe m ost o f  our knowledge  

o f  th e  p a th o lo g y  o f  th e  stom ach . With in c r e a s in g  

s k i l l  and improved te c h m q æ , th e  r a d i o l o g i s t  h as  

r e c e n t l y  thrown much l i g h t  on our d a r k n e s s .

The p a s t  d ecad e  h a s  shown m e d ic in e  to  be r e - e n t e r in g  

upon a  p h y s i o l o g i c a l  p h a se ,  l e s s  dependent than  

fo r m e r ly  on know ledge , o f  normal and abnormal f u n c t io n ,  

g le a n e d  from th e  post-m ortem  room or from an im al  

e x p e r im e n t .

A lth o u g h  h a v in g  a c o m p a r a t iv e ly  low m o r t a l i t y  r a t e ,  

th e  group o f  d i s e a s e s ,  embraced i n  th e  term  " d y sp e p s ia " ,  

i s  r e s p o n s i b l e  f o r  much m ise r y  and s i c k  w a s ta g e .

Our p r e d e c e s s o r s  had p e r f o r c e  t o  depend upon t h e i r  

c l i n i c a l  s k i l l  and acumen f o r  t h e i r  d i a g n o s i s  i n  t h i s  

g r o u p . Are we, th e n ,  w ith  modern methods and  

a d v a n ta g e s ,  any more s k i l l e d  or a c c u r a te  i n  our
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d i a g n o s i s  o f  th e  same c o n d i t io n s ?  I t  would seem s o .

In  1 919 , in  England and W ales, th e  d e a th s  from  

g a s t r i c  carcinom a t o t a l l e d  sev en  thousand and s e v e n ty  

e i g h t , w h i l e  in  1921 th e y  had in c r e a s e d  to  e i g h t  thousand,  

one hundred and t h i r t y  f i v e .  I h o ld  t h a t  t h i s  in c r e a s e  

c a n n o t  h e  c o m p le te ly  a cco u n ted  f o r  hy the  supposed  

in c r e a s e  in  th e  p r e v a le n c e  o f  t h i s  dread malady -  some 

l i t t l e  c r e d i t  i s  due t o  the  in c r e a s e d  d i a g n o s i s  o f  the  

c o n d i t i o n .  Then a g a in ,  in  th e  c a se  o f  duodenal u l c e r ,  

F o r s y t h ( l )  s t a t e s  t h a t  i n  an in su r a n c e  s o c i e t y ,  whose 

p o l i c i e s  a re  i s s u e d  a lm o s t  e x c l u s i v e l y  to  m e d ic a l  men,and  

w h ere , t h e r e f o r e ,  an e a r l y  and a c c u r a te  d ia g n o s i s  can  

b e s t  be commanded; th e  s i c k n e s s  and d ea th  c la im s  f o r  t h i s  

d i s e a s e  d u r in g  the f i r s t  tw enty  y e a r s  o f  th e  S o c i e t y ' s  

e x i s t e n c e ,  were n i l .  In  th e  f o l lo w in g  tw enty  y e a r s ,h o w ­

e v e r , t h e  number o f  c la im s  under t h i s  h ea d in g  had s t e a d i l y  

i n c r e a s e d .  No one w i l l  m a in ta in  th a t  duodenal u l c e r a t i o n  

i s  a  new d i s e a s e  -  th e  in c r e a s e d  c la im s  on th e  S o c i e t y  

can  be a c c o u n ted  f o r  o n ly  by more a c c u r a te  d i a g n o s i s  o f

th e  c o n d i t i o n .

We have now a t  our d i s p o s a l  th r e e  c h i e f  m ethods o f

i n v e s t i g a t i o n  in  th e  d ia g n o s i s  o f  g a s t r i c  u l c e r a t i o n ,  

b o th  m a lig n a n t  and n o n -m a lig n a n t . These a r e : -

(a) C l i n i c a l : In  the  tr u e  s e n se  o f  t h a t  word.

In  t h i s  the in t e r r o g a t i o n  o f  the



p a t i e n t  h o ld s  prime p l a c e .

(b) L a b o r a to r y : In c lu d in g  ch em ica l  a n a l y s i s  o f

stomach c o n te n ts  and ex a m in a t io n  o f  

f a e c e s  fo r  the p r e s e n c e .o f  o c c u l t  

b lo o d .

f c \  R a d i o l o g i c a l : In  t h i s ,  th e  e x a m in a t io n ,u n d er  the

f lu o r e s c e n t  s c r e e n , o f  a p a t i e n t  who 

has had an opaque m eal, i s  o f  much 

more v a lu e  than s e r i a l  photograph y .

S 0 0 P E

I n  th e  i n v e s t i g a t i o n  o f  a s e r i e s  o f  s ix t y - t w o  p a t i e n t s ,  

s u f f e r i n g  from g a s t r i c  or duodenal u l c e r a t i o n  or from  

carcinom a v e n t r i c u l i , a n d  conducted  a t  Swansea G eneral  

and Eye H o s p i t a l ,  I was a f fo r d e d  th e  o p p o r tu n ity  o f  

e s t im a t in g  th e  com p arative  v a lu e  o f  each o f  th e s e  m ethods. 

U n d o u b te d ly , th e  o n ly  c e r t a i n  ev id e n c e  o f  a l e s i o n  i n  th e  

stomach i s  t o  s e e  th e  l e s i o n .  In  tw e n ty -n in e  o f  my c a s e s  

th e  l e s i o n  was shown e i t h e r  a t  o p e r a t io n  or a u to p s y .  In  

th e  rem ain in g  t h i r t y - t h r e e  c a s e s , h o w e v e r ,c o n c lu s iv e  

e v id e n c e  was o b t a i n e d ; e . g . , the  n ic h e  was s e e n  r a d i o l o g i -  

c a l l y ;  m elaena was p r e s e n t  a lo n g  w ith  a d e f i n i t e  h i s t o r y ;  

haem atem esis  had been p r e s e n t  a lo n g  w ith  d e f i n i t e  h i s t o r y  

and no o th e r  cau se  o f  haem atem esis  d i s c o v e r e d .

Of t h e  s ix t y - t w o  c a s e s ,  t w e n t y - f iv e  had g a s t r i c  

u l c e r :  t h i r t y  had duodenal u l c e r :  seven  had carcinom a.

One p a t i e n t  had both  duodenal and g a s t r i c  u l c e r s  p r e s e n t .



The s e x d i s t r i b u t i o n  was as f o l l o w s : -

Sex G a s t r ic
U lc e r

Duodenal
U lc e r

Carcinoma TOTAL.

Male 17 30 6 53

Female 8 0 1

. . .

9

TABLE I .

T h is  ou tw ard ly  undue p r o p o r t io n  may be a s c r ib e d  to  

th e  f a c t  t h a t  th e r e  were t w ic e  a s  many beds a v a i l a b l e  

f o r  m a le s  a s  f o r  f e m a le s ,  t h e  r e s u l t  b e in g  t h a t  th e  

b ed s  f o r  f e m a le s  were u s u a l l y  o ccu p ied  by more 

p r e s s i n g  c a s e s .

I  do n o t  in c lu d e  any c a s e s  o f  a c u te  u l c e r a t i o n  in  

my s e r i e s .
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GASTRIC FUNCTIONS

The g a s t r i c  fu n c t io n s  may be c la s s e d  under th ree  h ead in gs-  

se n so r y ,  m otor, and s e c r e to r y .

I t  i s  o f  derangem ent in  th e  s e n so r y  f u n c t io n  t h a t  th e  

p a t i e n t  f i r s t ,  and a lm o st  e x c l u s i v e l y ,  co m p la in s .  in  

h e a l t h ,  the stomach d oes  n o t  make i t s  p resen ce  f e l t  

u n l e s s  to  in form  th e  in d iv id u a l  a s  to h i s  s t a t e  o f  

hunger or r e p l e t i o n .  In  d i s e a s e ,  v / i th  con seq u en t  

derangem ent in  th e  se n so r y  f u n c t i o n ,  abnormal s e n s a t i o n s  

b e g in  to  a p p ea r ,  and, o f  t h e s e ,  p a in  i s  c e r t a i n l y  th e

m ost im p o r ta n t .
p a i n . Than P e p t i c  u l c e r ,  no d i s e a s e  c a l l s  f o r  more

i n v e s t i g a t i o n  a s  to  th e  cau se  o f  p a in .  H urst (2)  

h a s  c o n c l u s i v e l y  shown th a t  the  g a s t r i c  mucosa i s  

i n s e n s i b l e  t o  o rd in a ry  t a c t i l e ,  ch em ica l and therm al  

s t i m u l i .  Y et we know from p e r s o n a l  e x p e r ie n c e  th a t  

t h i s  v i s c u s  p o s s e s s e s  a s e n s i b i l i t y  p e c u l ia r  to

i t s e l f .  '
The th e o r y ,  lo n g  h e l d ,  th a t  th e  p a in  in  p e p t ic

u l c e r  was due t o  p h y s i c a l  c o n ta c t  o f  th e  u l c e r  i t s e l f

w i t h  in g e s t e d  food or ch em ica l  i r r i t a t i o n  by

h y d r o c h lo r ic  a c i d ,  h a s  been proved f a l s e .  Ho lo n g e r

i s  i t  b e l i e v e d  t h a t  th e  b e n e f i c i a l  e f f e c t  o f  a l k a l i e s



l i e s  in  t h e i r  n e u t r a l i s i n g  power. I f  p h y s i c a l  c o n ta c t  

w ere th e  c a u s e ,  th en  p a in  would be p r e s e n t  as lo n g  a s  

th e  stom ach or duodenum c o n ta in e d  f o o d , i . e .  f o r  a 

p e r io d  o f  two and a h a l f  h ours  a f t e r  i n g e s t i o n ,  s in c e  

food  commences to  l e a v e  th e  stomach a lm o st  im m ed iate ly  

i t  i s  sw a llo w ed . R y le (3 )  m a in ta in s ,m o r e o v e r ,th a t

s im p le  c o n t a c t  o f  th e  u l c e r  w ith  the o p p o s i t e  w a l l  would 

be j u s t  a s  e f f e c t i v e  in  c a u s in g  p a in ,  i f  th e  p h y s i c a l  

c o n ta c t  th e o r y  were t e n a b le .  As fo r  ch em ica l

i r r i t a t i o n  by H y d r o c h lo r ic  A c id ,  H u rst  (2 )  f a i l e d ,  in  

s e v e r a l  c a s e s  o f  p e p t i c  u l c e r ,  to  produce p a in  by 

in t r o d u c t io n  o f  fo u r  ounces o f  0 .5  per c e n t  H y d ro ch lo r ic  

A cid  i n t o  th e  stom ach. He th e r e fo r e  m a in ta in s  t h a t  pa in  

i s  an e x p r e s s io n  o f  g a s t r i c  h y p e r to n u s ,  w ith  in c r e a s e d  

t e n s io n  in  th e  m uscle  f i b r e  -  in  duodenal u l c e r  p a in  

d e v e lo p s  when "on ly  a sm a ll  p r o p o r t io n  o f  th e  food  i s  

p r e s e n t  in  th e  stomach and the  h y p e r to n ic  c o n d i t io n  

c o n s t a n t l y  p r e s e n t  in  c a s e s  o f  duodenal u l c e r  r e a c h e s  

i t s  g r e a t e s t  d eve lop m en t, owing to  in c r e a s e  in  tone  

w hich  o ccu rs  as  th e  bu lk  o f  the  g a s t r i c  c o n te n ts  

d im in i s h e s " .  L a te r (4 )  he m o d if ie s  t h i s  by b r in g in g  

i n  the f a c t o r  o f  p y l o r i c  a c h a la s ia ,  which h e  b e l i e v e s  

to  be a r e s u l t  of  h y p e r a c i d i t y .

I  am more i n  agreem ent w ith  R yle  (3 )  who main­

t a i n s  t h a t  a c i d i t y  p la y s  no p a r t  in  th e  c a u s a t io n  o f  

p a in  and t h a t  th e  r e l i e f  ob ta in ed  by a l k a l i e s  i s  due to
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th e  e v o l u t i o n  o f  g a s ,  which g i v e s  h u lk  to th e  g a s t r i c  

c o n t e n t s  and so c a u s e s  r e l a x a t i o n  o f  t o n u s .  He 

q u o te s  a c a se  o f  a m e d ic a l  man who had a gastrojejunostom y  

perform ed t h i r t y  y e a r s  p r e v i o u s l y ,  f o r  duodenal u l c e r  

w i t h  s t e n o s i s ,  and v/ho s in c e  then had d ev e lo p ed

a c h lo r h y d r ia .

W ith th e  r e c u r r e n c e  o f  t y p i c a l  h u n g e r -p a in s ,  i t  was 

found t h a t  a l k a l i e s  had l o s t  t h e i r  e f f e c t  and t h a t  

s m a l l  f e e d s ,  r e s t  and b e l la d o n n a  were th e  l e l i e v i n g  

f a c t o r s .  R y le  s t a t e s  " h is  ca se  e x e m p l i f i e s  th r e e

p o i n t s

(a )  With a marked s t e n o s i s  o f  th e  p y lo r u s ,w h ic h  i s  

now a lm o s t  c e r t a i n l y  in c a p a b le  o f  c o n t r a c t io n ,  

or r e l a x a t i o n ,  he had t y p i c a l  h u n g e r -p a in  due 

presum ably  to  g e n e r a l  h yp erton u s  o f  th e  para  

p y l o r i c a .

(b )  The p a in  occurred  in  the  ab sen ce  o f  f r e e  

a c i d i t y .

( c} In  the  ab sence  o f  f r e e  a c i d i t y ,  a l k a l i e s  f a i l e d  

to  g i v e  th e  custom ary r e l i e f ,  n o t , I  b e l i e v e ,  

b eca u se  th e  p y lo r u s  was in c a p a b le  o f  r e la x a t io n ,  

but b eca u se  w ith  no e v o lu t io n  o f  g a s  no adequate  

r e l a x a t i o n  o f  th e  p ars  p y l o r i c a  was o b ta in e d  .
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I have found t h a t  th e  a d m in i s t r a t io n  o f  an e f f e r v e s c e n t  

m ix tu re  was more a c c e p t a b le  t o  u l c e r  c a s e s  than  was 

magnesium o x id e ,  w hich  i s  th e  m ost e f f i c i e n t  n e u t r a l i s i n g  

a g e n t ,b u t  which i s  l e s s  e f f e c t i v e  than  sodium  b ic a r b o n a te ,  

b e c a u se  o f  the  la tte35s  more rap id  and p l e n t i f u l  e v o l u t i o n  

o f  carbon d i o x i d e .  Then a g a in ,  th e  p a in  o f  dpodenal  

u l c e r  i s  not r h y th m ic a l ,  a s  would be e x p e c te d  i f  due to  

p e r i s t a l t i c  c o n t r a c t i o n ,  but i s  p e r s i s t e n t  and o f  g ra d ­

u a l l y  i n c r e a s in g  s e v e r i t y .

Spasm o f  the g r e a t e r  c u r v a t u r e , o p p o s i t e  th e  s i t e  o f  an 

u l c e r ,  ca n  be d em on stra ted  r a d i o l o g i c a l l y ,w h e n  p a in  i s  

a b s e n t .  When food i s  in g e s t e d ,h o w e v e r ,  w hether th e  

c o n tr a c tu r e  be r e f l e x  or o r g a n ic  in  o r i g i n , t h e  a d a p ta t io n  

o f  to n u s  n orm ally  p r e s e n t  i s  no lo n g e r  p o s s i b l e .

I n c r e a se d  t e n s i o n  i s  the r e s u l t ,  w i th  co n seq u en t p a in .  

T h is  p a in  g r a d u a l ly  p a s s e s  when th e  stomach c o n te n ts  

empty through  th e  p y l o r u s , o r  more e f f e c t i v e l y , i f  v o m t i n g  

t a k e s  o l a c e » By th e  a d m in is t r a t io n  o f  sodium

b ic a r b o n a te ,  t h i s  p a in  i s  r e l i e v e d  b eca u se  b e lc h in g  

i s  f a c i l i t a t e d  by th e  e v o lu t io n  o f  carbon d i o x i d e ,  

w ith  con seq u en t r e l i e f  in  the  t e n s io n  o f  m uscle  

f i b r e s .

I n  carcinom a of  th e  body, w i th  n o n -in v o lv e m e n t  

o f  surrounding  t i s s u e s ,  th e  growth i n f i l t r a t i n g  the  

g a s t r i c  m u scu la tu re  a c t s  i n  th e  same way as^spasm o f
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th e  m u sc le ,  in  t h a t  i t  p r e v e n t s  normal a d a p ta t io n  o f  

p o s t u r e .  When food  i s  ta k en  th e r e  i s  in c r e a s e d  t e n s i o n ,  

r e s u l t i n g  in  an e x a g g e r a t io n  o f  d i s c o m f o r t .  When th e  

tumour h a s  p r o g r e s se d  to  in v o lv em en t  o f  surrounding  

t i s s u e s ,  th en  the  p a in  can no lo n g e r  be reg a rd ed  as  

p u r e ly  g a s t r i c  in  o r i g i n .

G a s tr ic  p a in ,  th en , n a t u r a l l y  can be regard ed  as  

a n a lo g o u s  to  t h a t  met w i t h  in  o th e r  h o l lo w  v i s c e r a ,  and 

i s  n o t  p e c u l i a r  to  the stom ach, in c r e a s e d  t e n s i o n  o f  

m u scle  f i b r e s  b e in g  th e  s o l e  c a u s e .

M oynihan(5 ) l a y s  g r e a t  s t r e s s  on th e  p u n c t u a l i t y  

o f  p a in  in  p e p t ic  u l c e r ,  and em p h a sise s  th e  d i f f e r e n c e  

o f  rhythm in  g a s t r i c  and duodenal u l c e r s ,  u n vary in g  from  

day to  day in  each  i n d i v i d u a l  c a s e .  In u l c e r  o f  th e  

c o rp u s ,  we have the quadruple rhytlim o f  f o o d ,c o m fo r t ,  

p a in ,c o m f o r t j  in  u l c e r  o f  th e  duodenum, the t r i p l e  

rhythm o f  fo o d ,  c o m fo r t , p a in .  In  duodenal u l c e r a t i o n  

a p e c u l i a r i t y  o f  th e  symptoms i s  t h e i r  p e r i o d i c i t y .

For w eeks the  p a t i e n t  may be l e a d in g  a normal l i f e ,  

q u i t e  f r e e  from d y s p e p t ic  symptoms. %ien he has  t y p i c a l  

symptoms o f  h i s  t r o u b le ,  l a s t i n g  f o r  v a r y in g  p e r io d s ,  

to  be a g a in  fo llo v /e d  by freedom .
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The i n d i v i d u a l  w i t h  g a s t r i c  u l c e r ,  on th e  o th e r  hand,  

s u f f e r s  from d i s a b i l i t y  more or l e s s  c o n t in u o u s .

The p a in  i n  carcinom a o f  th e  stomach i s  a t  f i r s t  s im i la r  

to  t h a t  o f  g a s t r i c  u l c e r ,  but g r a d u a l ly  becomes con tin u ou s  

in  the  i n t e r v a l s  betw een  m e a ls ,  b e in g  a g g ra v a ted  by fo o d .

The f a c t o r s  r e l i e v i n g  p a in  in  the th r e e  c o n d i t io n s  

a r e  d i s t i n c t i v e .  V om iting a s  a r e l i e v i n g  f a c t o r  i s  

common to a l l  t h r e e ,  but o ccu rs  r a r e l y  in  d u od en al c a s e s .  

When i t  d o e s  o c c u r ,  in  b en ig n  u l c e r a t i o n  the p a in  i s  

c o m p le te ly  r e l i e v e d  f o r  the  time b e in g ,  but in  carcinom a  

o n ly  p a r t i a l l y  s o .

Food i s  a c a u s a t iv e  f a c t o r  both  in  g a s t r i c  u l c e r  

and i n  c a rc in o m a ,b u t  i t  i s  s t r i k i n g  how em phatic  duodenal  

c a s e s  a r e  in  t h e i r  a lm o s t  i n v a r ia b ly  v o lu n ta r y  s ta te m e n ts  

t h a t  th e  ta k in g  o f  food  i s  the b e s t  "cure" th ey  have and 

how e f f e c t i v e  th e  "nocturnal"  b i s c u i t  i s .

The e f f e c t  o f  a l k a l i e s  h a s  a lr e a d y  been m en tio n ed ,  

w ith  reg a rd  t o  b en ig n  u l c e r a t i o n . In  carcinom a th ey  

a re  p r a c t i c a l l y  o f  no v a lu e  i n  the r e l i e f  o f  p a in .

In  my o p in io n ,  i n v e s t i g a t i o n  in t o  th e  d eg ree  of  

s e v e r i t y  o f  t h e  p a in  i s  n o t  o f  much a c c o u n t ,  a s  i t  i s  

p u r e ly  a s u b j e c t i v e  ju d gm en t. G e n e r a l ly  sp e a k in g ,  in  

g a s t r i c  u l c e r  th e  p a in  i s  o f  a more a c u te  n a tu r e  than
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i n  d u o d e n a l  u l c e r ,  w i t h  w h ich  t h e  p a t i e n t  u s u a l l y  

c o m p l a i n s  o f  a  d u l l , " f u l l "  s e n s a t i o n ,  c o m p a ra b le  t o  

t h e  f e e l i n g  o f  h u n g e r  b u t  i n  a  g r e a t e r  d e g r e e .  I n  

c a r c i n o m a ,  t h e  p a i n  i s  n o t  u s u a l l y  a c u t e ,  b u t  o f  a  

"g n aw in g "  c h a r a c t e r .

S I T E  A f t e r  c a r e f u l  e n q u i r y  i n t o  t h r e e  

h u n d r e d  and t w e n t y  c a s e s  o f  a f f e c t i o n s  of  t h e  s to m a ch ,  

M ack en z ie  (6)  fo u n d  t h a t  95A r e f e r r e d  t h e i r  p a i n  t o  

t h e  e p i g a s t r i u m .  He a f t e r w a r d s  c o n f i rm e d  t h i s  many 

t i m e s ,  w h a t e v e r  t h e  n a t u r e  of  t h e  l e s i o n .  Very  o f t e n  

t h e  p a i n  r a d i a t e s  i n t o  t h e  c h e s t ,  o r  i t  may be accom pan ied  

b y  p a i n  b e tw e e n  th e  s c a p u l a e .  He h a s  amply d e m o n s t r a t e d  

t h a t  t h e  p a i n  i s  n o t  f e l t  i n  t h e  s tomach i t s e l f ,  b u t  i n  

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

s p i n a l  n e r v e s .

H y p e r a l a - e s i a . T h i s  i s  by no means a  c o n s t a n t  s i g n ,

b u t  when p r e s e n t  y i e l d s  v a l u a b l e  i n f o r m a t i o n  a s  t o  t h e

s i t e  o f  t h e  l e s i o n .  From t h e  s u b - c o s t a l  a n g l e  t o  t h e  

l o w e s t  p a r t  o f  t h e  e p i g a s t r i u m ,  i n  m i d - l i n e , h y p e r a l g e s i a  

o f  t h e  s k i n  f ro m  above  downwards w i l l  i n d i c a t e  t h e  

p o s i t i o n  o f  t h e  l e s i o n  a l o n g  t h e  l e s s e r  c u r v a t u r e  f r o m ,  

t h e  c a r d i a  to  t h e  p y l o r u s .  I n  d u o d e n a l  u l c e r  th e  s i t e  

i s  j u s t  be low  th e  t r a n s p y l o r i c  l i n e ,  a n d  two i n c h e s  t o  

t h e  r i g h t  o f  t h e  m i d - l i n e .  I n  c a r c i n o m a , h y p e r a l g e s i a  

i s  more d i f f u s e  and i s  n o t  d e f i n i t e l y  l o c a l i s e d  to  a  

p a r t i c u l a r  s p o t ,  p r o b a b l y  on a c c o u n t  of t h e  g r e a t e r



i n f i l t r a t i o n  o f  g a s t r i c  m u sc u la tu r e .

FL/iTÜIEHQE. F la t u le n c e  i s  an a lm o s t  u n i v e r s a l  

co m p la in t  o f  a l l  d y s p e p t i c s ,  b u t ,  a p a r t  from th e  com plete  

a b se n c e  o f  h y d r o c h lo r ic  a c id  and i n  the  p r e s e n c e  o f  

p y l o r i c  s t r i c t u r e , I f a i l  to  s e e  how g a s  can be e v o lv ed  

i n  such  abnormal q u a n t i t i e s .  P a t i e n t s  w ith  carcinoma

com plain  o f  f r e q u e n t  f o u l  s m e l l in g  e r u c t a t i o n s ,  due 

u n d ou b ted ly  t o  p u t r e f a c t i v e  p r o c e s s e s  in  the stomach  

c o n t e n t s ,  w hich a re  p r e v e n te d  from p a s s in g  out and, in  

th e  a b se n c e  o f  h y d r o c h lo r ic  a c i d ,  undergo d e c o m p o s it io n .  

On th e  o th er  hand, a e r o p h a g y v /h ic l i  b r in g s  r e l i e f  to  

p a t i e n t s  w ith  duodenal and g a s t r i c  u l c e r s ,  a c c o u n ts  fo r  

th e  g r e a t e r  p a r t  o f  th e  f l a t u l e n c e  com plained of by 

t h e s e  c a s e s , u n l e s s  p y l o r i c  o b s t r u c t io n  i s  p r e s e n t .

Chyme withdrawn from a normal stomach may show no s ig n  

o f  p u t r e f a c t i o n  f o r  a p e r io d  o f  w e e k s .

HAEIÆATEIÆE1SIS i s  r a r e  a p a r t  from  o rg a n ic  g a s t r i c  

d i s e a s e .  In carcinoma i t  o c c u r s ,  but in  q u a n t i t i e s  

s m a l le r  than in  g a s t r i c  or duodenal u l c e r s ,  In  h e p a t ic  

c i r r h o s i s  or g e n e r a l  haem orrhagic d i s e a s e s ,  haem atem esis  

may be a symptom b u t the  case  h i s t o r y  i s  e n t i r e l y  

d i f f é r e n t .
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E x a m in a tio n  o f  the n o s e ,  mouth and th e  pharynx i s  

s u f f i c i e n t  t o  e x c lu d e  th e  p o s s i b i l i t y  o f  th e  b lood  b e in g  

o f  e x t r a - g a s t r i c  o r i g i n .  H ale ¥ h i t e  in  1906 cou ld  

c o l l e c t  from t h e s e  i s l a n d s  on ly  t w e n t y - s i x  c a s e s ,p r o v e n  

by o p e r a t io n  or a u to p sy ,  where no l e s i o n  was found to  

acco u n t  f o r  th e  h a em a tem esis .  In  haem atem esis  

w ith o u t  symptoms o f  i n d i g e s t i o n ,  sma,ll e r o s io n s  o f  the  

g a s t r i c  mucous membrane can u s u a l l y  be fo u n d , Monod(?) 

i n  F r a n c e ,  cou ld  f in d  o n ly  th r e e  c a s e s  which were op erated  

upon and no l e s i o n  fou n d .

APPETITE. Much work h a s  y e t  to  be done in  th e  

i n v e s t i g a t i o n  o f  th e  s e n s a t i o n  o f  a p p e t i t e .  R y le  (8) 

d e f i n e s  i t  a s  " in  p a r t  a memory p r o c e s s ,  and in  p a r t  a  

l o c a l  m a n i f e s t a t i o n  o f  e f f i c i e n t  g a s t r i c  to n u s  r e f l e x l y  

induced  by th e  memory s t im u lu s ,  or by th e  more d i r e c t  

s t im u lu s  o f  s e e in g ,  s m e l l i n g , t a s t i n g  or sw a llo w in g  fo o d ,  

or  by some com b in ation  of th e se  f a c t o r s " .  Beaumont(9)  

m a in ta in ed  th a t  a p p e t i t e  and hunger b e lo n g ed  to  the  same 

c l a s s  o f  s e n s a t i o n ,  d i f f e r i n g  o n ly  in  d e g r e e .  Ho. h e a l t h y  

i n d i v i d u a l  w i l l  a g r e e  to t h i s .  Under the  u s u a l  c o n d i t io n s  

o f  c i v i l i s e d  l i f e  to -d a y  hunger i s  a rare  e x p e r ie n c e ,  b u t  

o c c u r s  to most o f  us a t  some tim e or o th er  a s  a d e c id e d ly  

u n p le a s a n t  s e n s a t i o n .  A p p e t i t e ,  on th e  o th e r  hand, i s  a
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s e n s a t i o n  o f  d a i l y  o ccu rren ce  to the  h e a l t h y  in d i v i d u a l  

and i s  a s e n s a t io n  o f  d i s t i n c t  p l e a s u r e .

To p rove  th a t  a p p e t i t e  i s  not e n t i r e l y  a p sy c h ic  

phenomenon, we have r a d io g r a p h ic  e v id e n c e .  In d e b i l i t a t i n g  

d i s e a s e s  such  a s  pulmonary t u b e r c u l o s i s ,  hypotonus i s  a 

common f in d i n g  ; in  duodenal u l c e r ,  where a p p e t i t e  i s  

u s u a l l y  in c r e a s e d ,  h y p erto n u s  i s  u s u a l .  B a r c la y (10 )

in  a s e r i e s  o f  o b s e r v a t io n s ,  m a in ta in s  t h a t  a p p e t i t e  i s  

r e l a t e d  to  g a s t r i c  to n u s ,  and h as  s e e n  a d a p ta t io n  o f  tonus  

in  th e  stom achs o f  p a t i e n t s  to whom p a la t a b le  v ia n d s  have  

been shown. The vagus c o n t r o l s  both  s e c r e t o r y  and motor  

r e s p o n s e s  o f  the stomach and P a v l o v ( l l ) , in  h i s  w e l l  known 

r e s e a r c h e s ,  h a s  shown how s t i m u l i  to  a p p e t i t e  e x c i t e  

s e c r e t i o n .  Knowing t h a t  s e c r e t o r y  and motor r e s p o n se s  

o f t e n  show p a r a l l e l  b e h a v io u r ,  i t  i s  o n ly  to be e x p e c te d  

t h a t  th e  same s t i m u l i  shou ld  c a l l  f o r t h  an  a d a p ta t io n  o f  

to n u s  a s  w e l l  a s  in c r e a s e d  s e c r e t i o n .  L o ss  o f  a p p e t i t e  

i n  carcinom a v e n t r i c u l i  i s  t h e r e f o r e  most p rob ab ly  due 

t o  l o s s  o f  the f u n c t io n  o f  t o n ic  a d a p ta t io n  and may be  

the  o n ly  symptom p r e s e n t .
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ANALYSIS OF OivSBS FROM CLINICAL INVESTIGATION.

GASTRIC ULCER.

In my s e r i e s  o f  c a s e s  s u f f e r i n g  from g a s t r i c  u l c e r ,  

e l e v e n  have been  proven by lap arotom y, th e  remainder

r a d i o l o g i c a l l y .

As e x p e r ie n c e  in c r e a s e s  and ap p aratus  im proves,  

d e f i n i t e  e v id e n c e  o f  corpus u l c e r s  becomes more and more 

f r e q u e n t .  M oynihan(5), B a r c la y ( l2 )  and F a b er ( 13), 

s t a t e  t h a t  th e  appearance o f  a n ic h e  in  the  stomach w a l l  

i s  d e f i n i t e  p r o o f  o f  an u l c e r .  Moynihan g o es  f u r t h e r ,  

in  t h a t  he s a y s  "th e  a b id in g  spasm of a zone o f  the  

s to m a c h ,th e  "notch" on the  g r e a tu r e  c u r v a tu r e , seen  w ith  

or v /ith o u t  th e  c r a t e r ,  i n d i c a t e s  j u s t  a s  c e r t a i n l y  a s  the  

n ic h e ,  th e  p r e se n c e  o f  an u lc e r " .  Two u n e q u iv o c a l  

methods o f  d i a g n o s i s  have t h e r e fo r e  been a d o p ted .

In a n a ly s in g  my s e r i e s  o f  c a s e s  i t  w i l l  be seen  

t h a t  a l l  th e  u l c e r s  a r e  c h r o n ic .  The d e f i n i t i o n  o f  t h i s  

term i s  t h a t  o f  Moynihan, 'who h o ld s  t h a t  c h ro n ic  u l c e r ,  

w hether o f  stomach or duodenum, i s  a v i s i b l e  and p a lp a b le  

l e s i o n  w hich  h a s  e x i s t e d  fo r  months or y e a r s .  In  a l l  

t w e n t y f iv e  c a s e s ,  u l c e r s  had produced symptoms fo r  a 

c o n s id e r a b le  p e r io d .
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T}ie d u r a t i o n  of  symptoms b e f o r e  a d m i s s i o n  t o  h o s p i t a l

w; be s e en  f rom T a b le  I I .

Y e a r s Males F e m a l e s .

U nde r  1 . 3 2

1 . - 5 9 4

5 -  10 4 1

10-20 0 1

Over  20 0 1

TABLE I I .

I n  T a b le  I I  t h e  s e x  f a c t o r  i s  e n t i r e l y  f a l l a c i o u s  a s  i n

a l l  t h e  f o l l o w i n g ,  t h e  r e a s o n  b e i n g  t h a t  t h e  p r o p o r t i o n

of b e d s  f o r  m a le  an d  f e m a l e  c a s e s  was 2 : 1 .  I t  w i l l  be

s e e n ,  h o w e v e r ,  t h a t  t h e  d i s e a s e  i s  one o f  v e r y  l o n g

d u r a t i o n .  E x t e n s i v e  s t a t i s t i c s  have  l o n g  p o i n t e d  t o  a

g r e a t e r  f r e q u e n c y  i n  women.

I n  a  s e r i e s  o f  f i v e  th o u san d  one h u n d r e d  and  n i n e t y

s i x  a u t o p s i e s ,  H a r s l o e f ( l 5 )  o f  Copenhagen ,  f o u n d  g a s t r i c

u l c e r s  o r  c i c a t r i c e s  i n  4 p e r  c e n t ,  1 . 3  p e r  c e n t  o f  t h e s e

i n  m a l e s  and 3 . 8  p e r  c e n t  i n  f e m a l e s ;  o f  t h e  c i c a t r i c e s  

o n l y  .3 p e r  c e n t  were  i n  men and 5 p e r  c e n t  i n  women.

R e v iew in g  one h u n d re d  and  s i x t y - f o u r  c a s e s  o f  g a s t r i c  

u l c e r ,  Moynihan (5)  found  e i g h t y - t h r e e  i n  men and 

e i g h t y - o n e  i n  women.
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The a g e s  of  t h e  p a t i e n t s  when symptoms commenced 

a r e  shown i n  t h e  f o l l o w i n g  t a b l e  :

Y e a r s M ales F em ales T o t a l

1 0 -2 0 0 1 1

2 0 -3 0 4 2 6

3 0 -4 0 8 2 10

4 0 -5 0 4 2 6

Over  50 1 1 2

TABLE I I I .

The fo r e g o in g  t a b l e  p l a i n l y  shows t h a t  g a s t r i c  

u l c e r a t i o n  i s  a  d i s e a s e  of  a c t i v e  m id d le  l i f e .

F a m i ly  H i s t o r y . W ith  r e g a r d  t o  f a m i l y  h i s t o r y  

o f  p e p t i c  u l c e r ,  i n  o n l y  two c a s e s  of  t h i s  s e r i e s  

was a n y  d e f i n i t e  h i s t o r y  g i v e n  o f  any  r e l a t i v e s  

s u f f e r i n g  f rom  t h e  same c o m p l a i n t .  H u r s t ( l 4 )  

u p h o l d s  t h e  " g a s t r i c  d i a t h e s i s "  and q u o t e s  s e v e r a l  

i n t e r e s t i n g  f a m i l y  h i s t o r i e s  i n  p r o o f  o f  t h e  f a c t  

t h a t  p e p t i c  u l c e r  i s  a  f a m i l i a l  d i s e a s e *
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I  p a s s ’ now t o  th e  i n v e s t i g a t i o n  o f  t h e  v a r i o u s  

r e c o g n i s e d  symptoms o f  u l c e r  o f  t h e  c o r p u s .  iunong 

t h e s e ,  f o r  t h e  sake  o f  c o n v e n i e n c e ,  I i n c l u d e  t h e  

d i s c o v e r y  of  b lo o d  i n  t h e  f a e c e s .  T h i s  l a t t e r ,  n o t  

s t r i c t l y  c l i n i c a l  i n  t h e  t r u e  s e n s e  of the  word,  i s  

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

i n s t a n c e .

From T a b le  IV .  i t  w i l l  bé s e e n  t h a t  t h e  p a i n  

o c c u r r e d  i n  e v e r y  c a s e  w i t h i n  one h o u r  o f  t a k i n g  

f o o d :  i n  n i n e t e e n  (76 p e r  c e n t )  i t  o c c u r r e d  w i t h i n

h a l f - a n - h o u r  - t h e  n o t a b l e  f e a t u r e s  b e i n g  t h e  

p u n c t u a l i t y  o f  o n s e t  and t h e  w e l l  marked rh y th m  oi 

f o o d ,  c o m f o r t , p a i n , c o m f o r t .  The p a i n  was a l m o s t

a lw a y s  d e s c r i b e d  a s  o f  a  s h a r p ,  s t a b b i n g  c h a r a c t e r ,  

l a s t i n g  f o r  a b o u t  one h o u r ,  u n l e s s  r e l i e v e d  by 

m e d i c i n e  o r  v o m i t i n g .  S i x  p a t i e n t s  s t a t e d  t h a t  

t h e  p a i n  was o f  a  d u l l ,  gnawing t y p e .  Not  one 

i n d i v i d u a l  c o m p la in e d  o f  any n o c t u r n a l  d i s c o m f o r t .

I n  e a c h  p a t i e n t  t h e  s i t e  o f  t h e  p a i n  was i n  t h e  

e p i g a s t r i u m ,  b u t  i n  f i v e  i t  was f e l t  betv/een t h e  

s c a p u l a e .  I t  i s  n o t e w o r t h y  t h a t  i n  e a c h  o f  t h e s e
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f i v e  c a s e s  t h e  u l c e r  was s i t u a t e d  h i g h  up upon t h e  

l e s s e r  c u r v a t u r e .

Symptom Number o f  
c a s e s  - 2 5 .

F a m i l y  h i s t o r y  o f  D y s p e p s i a 2

P a i n
W i t h i n  one h o u r  a f t e r  food 6

W i t h i n  h a l f - a n - h o u r  a f t e r  food 19

N o c t u r n a l  h u n g e r  p a i n 0

P a i n  c o n f i n e d  t o  e p i g a s t r i u m 20

P a i n  i n  e p i g a s t r i u m  and b e tw ee n  s c a p u l a e 5

H y p e r a l g e s i a 11

A p p e t i t e
D im in i s h e d  --------— 5
Normal  --------- 16
I n c r e a s e d 4

V o m i t in g
20

P a i n  r e l i e v e d  by v o m i t i n g 20

P a i n  r e l i e v e d  by a l k a l i e s 5

P a i n  r e l i e v e d  by a l k a l i e s  an d  v o m i t i n g 7

H aem atem es is
11

M e la en a
7

L o s s  i n  w e i g h t
3

TABLE IV.
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C a r e fu l  i n v e s t i g a t i o n  in  each p a t i e n t  r e v e a le d  some 

d e g r e e  o f  h y p e r a l g e s i a  o f  s k in  in  o n ly  e l e v e n  c a s e s -  

a lw a y s  a b o u t two in c h e s  to  l e f t  o f  m id - l i n e ,  midway 

betw een  x ip h is t e r n u m  and u m b i l ic u s .

R y le  (1 6 )  b e l i e v e s  th a t  t h e s e  r e f l e x  s ig n s  are  p r e s e n t  

o n ly  in  a s s o c i a t i o n  w ith  o r g a n ic  d i s e a s e ,  th u s  

c o n f ir m in g  th e  i n v e s t i g a t i o n s  of M ackenzie ( 6 ) .

The c o n v e r s e  d o es  n o t  h o ld  good , a s  t h i s  p a r t  o f  th e  

p h y s i c a l  ex a m in a t io n  w as, a s  f a r  a s  p o s s i b l e ,  

u n d er ta k e n  when th e  p a t i e n t  was s u f f e r i n g  from p a in .

V om iting  occurred  in  tw en ty  c a s e s  (80 p er  c e n t )  

and i n  each  o f  t h e s e  was a d e c id e d  r e l i e v i n g  f a c t o r .

I n  se v e n  p a t i e n t s  a l k a l i e s ,  a s  w e l l  a s  v o m it in g ,  had a  

b e n e f i c i a l  e f f e c t  on d i s c o m f o r t .  The f i v e  rem ain ing  

c a s e s  found r e l i e f  to  some e x t e n t  from th e  u se  o f  

a l k a l i e s .

E le v e n  p a t i e n t s  (44 per c e n t )  gave a  d e f i n i t e  

h i s t o r y  o f  h aem atem esis  on one or more o c c a s i o n s .

In  s e v e r a l  o f  t h e s e  th e  alarm  caused by t h i s  

o c c u r r e n c e  was th e  inducem ent to  s e e k  h o s p i t a l  

t r e a tm e n t .

On e x a m in a t io n  o f  the  s t o o l s ,  m elaena was 

d is c o v e r e d  in  sev en  c a s e s  (28  p e r  c e n t ) . In  some
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th e  haem orrhage was o b v io u s  to  the naked e y e .

Only th r e e  p a t i e n t s  s t a t e d  th a t  t h e i r  w e ig h t  had 

been d e c r e a s i n g ,  and th e s e  th r e e  had vom ited  p r a c t i c a l l y

a l l  m ea ls  ta k e n .

W ith regard  to  a p p e t i t e ,  f i v e  p a t i e n t s  com plained  

o f  marked l o s s ,  w h i le  fo u r  s t a t e d  t h a t  t h e i r  d e s i r e  

f o r  fo o d  had in c r e a s e d .  The rem ain ing s i x t e e n  

had n o t  remarked on any d i f f e r e n c e .

I t  must be adm itted  t h a t ,  a p a r t  from th e  

o b j e c t i v e  symptoms o f  haem atem esis  and m e la e n a , th e  

h i s t o r y  g iv e n  by a p a t i e n t  w ith  c h r o n ic  g a s t r i c  u l c e r  

d i f f e r s  in  no r e s p e c t  from th a t  g iv e n  by any p a t i e n t  

w it h  d y s p e p s ia  from ca u se  o th e r  than p e p t ic  u l c e r .

I t  i s  o n ly  when the symptoms c o n t in u e  f o r  a 

c o n s id e r a b le  t im e ,  w ith o u t  s ig n s  o f  ab atem en t,  or 

when one o f  the two more p o s i t i v e  s ig n s  a lr e a d y  

m en tion ed  make t h e i r  a p p earan ce , t h a t  th e  c o n d i t io n  

i s  open to  s u s p ic io n  o f  u l c e r a t i o n .

I  would h e r e  quote Moynihan (5) who, a s  a  

r e s u l t  o f  h i s  la r g e  e x p e r ie n c e  in  t h i s  branch o f  

our p r o f e s s i o n ,  s t a t e s  t h a t  "when, from th e  c l i n i c a l
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h i s t o r y  a l o n e —   w ith  a s e n se  o f  p r id e  in  my

c o u r a g e ,  I  make th e  d ia g n o s i s  o f  g a s t r i c  u l c e r ,  I  

f e e l  v e r y  c o n t e n te d ,  even a l i t t l e  e l a t e d ,  i f  I  

p rove  r i g h t " .

DUODENAL ULCER.

To p a ss  now to  the  a n a l y s i s  o f  the  t h i r t y  duodenal  

c a s e s .  Here laparotom y was performed i n  e l e v e n  

i n s t a n c e s ,  and a u to p sy  in  one .

D i r e c t  r a d i o l o g i c a l  e v id e n c e ,  in  th e  form o f  

d e f i n i t e  i r r e g u l a r i t y  in  the  duodenal cap , i s  as  

c e r t a i n  a s  th e  "notch" in  g a s t r i c  u l c e r ,  a c c o r d in g  

to  M oynihan( 5 ) .  That e v id e n c e ,  a lo n g  w ith  th e  

r e s u l t  o f  f r a c t i o n a l  a n a l y s i s  o f  th e  g a s t r i c  

c o n t e n t s ,  a c c o u n ts  f o r  th e  v e r i f i c a t i o n  o f  the  

r e m a in d e r .

As w i l l  he shown l a t e r ,  th e  r e s u l t s  o f  f r a c t i o n a l  

a n a l y s i s  a re  e n t i r e l y  dependable  i n  t h i s  d i s e a s e .

D u râ t i o n -  
i n  y e a r s

M ales F em ales .

1 - 5 17 0

5 -1 0 13 0

10 -2 0 0 0

Over 20 0 0

TABLE V.
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W ith o u t ,  in  e v e r y  c a s e ,  b e in g  t o t a l l y  i n c a p a c i t a t i n g ,  

d u o d en a l u l c e r  must be a c c o u n ta b le  f o r  a g r e a t  d e a l  

o f  s u f f e r i n g . From Table V . i t  w i l l  be se e n  t h a t  

symptoms a r e  p r e s e n t  f o r  many y e a r s  b e fo r e  the  p a t i e n t  

i s  d r iv e n  to  s e e k  i n s t i t u t i o n a l  t r e a tm e n t .

Age Number.

1 0 . - 2 0 5

20 -3 0 11

30 -4 0 9

40 -5 0 2

Over 50 3

TABLE V I.

On comparing T a b le s  I I I  and V I. i t  w i l l  be 

o b serv ed  t h a t  th e  age in c id e n c e  i s  p r a c t i c a l l y  

th e  same in  u l c e r a t i o n  o f  b o th  corpus and 

duodenum. The d i s e a s e  ap p ears  to  have i t s  

c h i e f  in c id e n c e  on the  age o f  g r e a t e s t  a c t i v i t y  

and v i r i l i t y ,  duodenal u l c e r  o c c u r r in g ,  f o r  the  

m ost p a r t ,  a decade e a r l i e r  than g a s t r i c  u l c e r .  

I t  i s  r a th e r  rem arkable t h a t ,  a l lo w in g  f o r  

f a l l a c y  in  s e x  i n c i d e n c e ,o u t  o f  t h i r t y  c a s e s  o f  

d u od en a l u l c e r ,  n o t  one should  be fe m a le .
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Symptom Number 
o f  c a s e s .

F a m ily  h i s t o r y  o f  d y sp e p s ia 2

P a in
O c c u r r in g ,

L e ss  th an  one hour a f t e r  food 0

Betw een on e- and one and a h a l f  
h o u rs  a f t e r  food 13

Between one and a  h a l f -  and two 
h ou rs  a f t e r  food 13

Over two hours a f t e r  food 4

N o c tu r n a l  hunger p a in 25

P e r i o d i c i t y  o f  p a in 25

P a in  r e l i e v e d  by food 30

P a in  r e l i e v e d  by v o m it in g 14

V o m itin g  . 14

P a in  r e l i e v e d  by a l k a l i e s 16

H aem atem esis 9

A p p e t i t e
D im in ish ed 0
Normal 15
In c r e a se d 15

M elaena 14

L o ss  in  w e ig h t 2

H y p e r a lg e s ia 13

TA-KCB V I I .



2 5 .

P a s s in g  now to  th e  a n a ly s i s  o f  th e  v a r io u s  w e l l  

r e c o g n is e d  symptoms o f  d u od en al u l c e r ,  my f in d in g s  

w i l l  he found sum m arised in  T able V II .

As in  th e  s e r i e s  o f  g a s t r i c  u lc e r  c a s e s ,  so  in  

t h i s  in s t a n c e ,  th e  number g iv in g  a d e f i n i t e  fa m ily  

h i s t o r y  o f  d y sp e p s ia  i s  lo w , o n ly  two ( 6 .6  p er c e n t ) .  

A p p a r e n t ly , th e n , from  my f in d in g s ,  fa m ily  h i s t o r y  

p la y s  a sm a ll p a r t  in d eed  in  th e  in v e s t ig a t io n  in to  

c l i n i c a l  h i s t o r y  o f p e p t ic  u l c e r .

Prom th e  en q u ir y  in t o  th e  p a in  p r e s e n t  in  d u od en al 

u l c e r ,  much more i s  to  be g a in ed  than  from  a l l  o th er  

sym ptom s. In  ev ery  c a s e ,  th e  p a in  was d e sc r ib e d  

a s  b e in g  " d u ll and h eavy  " -  n o t sh a rp .

E ven  in  t h i s ,  one can se e  a p o in t  o f  d i f f e r e n t i a t i o n  

from  g a s t r i c  u l c e r ,  where th e  p a in  i s  more s e v e r e .

The d isc o m fo r t  in  ev ery  c a se  la s t e d  f o r  about two 

h o u r s , u n le s s  means were adopted  to  r e l i e v e  i t .

In  no c a se  was p a in  f e l t  o th er  than  in  th e  e p ig a s tr iu m ,  

and in  t h ir t e e n  p a t i e n t s ,  on c a r e f u l  e x a m in a tio n , an  

a rea  o f te n d e r n e ss  was fo u n d , ab ou t two in c h e s  to  th e  

r ig h t  and two in c h e s  below  th e  s i t e  o f  te n d e r n e ss  

in  u l c e r s  o f  th e  c o r p u s .
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The tim e  r e la t io n s h ip  o f  p a in  to  th e  ta k in g  o f  food  

i s  h ig h ly  c h a r a c t e r i s t i c .  I t  i s  n o tew orth y  th a t  m ost 

p a t ie n t s  com p la in ed  o f  p a in  coming on " b efo re  fo o d ,  

when th e y  f e l t  h u n gry" , in  c o n t r a - d i s t in c t io n  to  th e  

c o m p la in t o f  p a in  a f t e r  fo o d , in  g a s t r i c  u lc e r  c a s e s .

In  t h ir t e e n  c a s e s  (43  p er  c e n t)  d isc o m fo r t  was f e l t  

a b ou t one and a h a l f  h ou rs a f t e r  m ea ls: in  t h ir t e e n  

c a s e s  a l s o  i t  was f e l t  about two h ou rs a f t e r  a m ea l.

The rem ain in g  fo u r  p a t ie n t s  com plained  o f th e  p a in  

s t a r t i n g  about two and a h a l f  h ou rs a f t e r  fo o d , or 

s h o r t ly  b e fo r e  th e  m eal f o l lo w in g .  The w e l l  marked 

m argin  in  t im e , betw een  th e  o ccu rren ce  o f  p a in  in  

g a s t r i c  and du od en al u l c e r s ,  i s ,  in  my o p in io n , th e  

c h i e f  d i s t i n c t i o n  in  th e  sym ptom atology. In  each  

c a s e  th e  p a t ie n t  was m ost em phatic about th e  r e l i e f

a f fo r d e d  by a m ea l.

In  t w e n ty - f iv e  c a s e s  (83  p er  c e n t)  n o c tu r n a l  

hunger p a in  was s tr o n g ly  m arked. I t  i s  n o tew o rth y  th a t  

a lm o st  a l l  th e  t w e n ty - f iv e  p a t ie n t s  com plained  

v o lu n t a r i ly  o f t h i s  symptom -  th e  f a c t  o f  i t s  p r e se n c e  

had n o t  to  be e l i c i t e d  by th e  ex a m in er . I  

b e l i e v e  t h i s  to  be a  m ost im p ortan t c h a r a c t e r i s t i c  

o f  th e  p a in , th e  r e s u l t  o f  th e  g r e a t  im p r e ss io n  made



on th e  p a t i e n t ’ s mind by b e in g  awakened from  s le e p  

th ro u g h  a  p a in  Tshich can be a l l e v i a t e d  in  so s im p le  

a  f a s h io n .  In  ea ch  c a s e  th e  in g e s t io n  o f  food

removed th e  symptom.

The p e r i o d i c i t y  o f  o ccu rren ce  o f  th e  d isc o m fo r t  

in  d u o d en a l u lc e r  i s  a w e l l  r e c o g n is e d  c h a r a c t e r i s t i c .  

For w eeks an in d iv id u a l  w ith  t h i s  co m p la in t may le a d  

a p e r f e c t l y  norm al d i g e s t i v e  l i f e  -  th e  p e r io d  o f  

t r a n q u i l i t y  b e in g  b rok en , w ith o u t any ap p aren t  

a g g r a v a t in g  f a c t o r ,  by sudden r e tu r n  o f  d is c o m fo r t .

T h is  occu rred  in  fo u r te e n  (46 p er c e n t )  o f  my s e r i e s .

I t  can n ot th e r e fo r e  be r e c o g n is e d  a s  a  c o n s ta n t  

f e a t u r e .

In  fo u r te e n  c a s e s  a l s o ,  v o m itin g  was a- f e a t u r e .

T h is  p e r c e n ta g e  (4 6 ) i s  much low er th an  t h a t  in  g a s t r i c  

u l c e r a t i o n .  In each  o f  th e s e  c a s e s  i t  was a  f a c t o r  in  

r e l i e v i n g  p a in .  No d e f i n i t e  r e la t io n - s h ip  betw een  

tim e o f  ta k in g  food  and tim e o f  v o m itin g  cou ld  be 

found -  th e  v o m itin g  b e in g  so in c o n s t a n t .  In  n in e  

o f  th e  fo u r te e n  c a s e s  h aem atem esis had occu rred  on

one or more o c c a s io n s .

B lood  was found to  be p r e s e n t  in  th e  f a e c e s  o f

fo u r te e n  c a s e s  o f  th e  s e r i e s  (46 p er  c e n t ) . T h is
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i s  a  mucli la r g e r  p r o p o r tio n  th an  in  g a s t r i c  u lc e r *

I t  i s  to  be n o ted  th a t  m elaena i s  a lm o st in v a r ia b le  

in  e x c e s s  o f  h aem atem esis in  du od en al c a s e s  -  th e  

r e v e r s e  o f  th e  f in d in g s  in  g a s t r i c  c a s e s .

O nly two p a t ie n t s  com plained o f l o s s  in  w e ig h t  

and t h e s e  two had had co p io u s  and fr eq u e n t v o m it in g .

W ith regard  t o  a p p e t i t e ,  in  no in s ta n c e  was th e  

d e s ir e  f o r  fo o d  d im in is h e d . F i f t e e n  p a t ie n t s  s ta t e d  

t h a t  t h e i r  a p p e t i t e s  w ere norm al, th e  rem ain in g  

f i f t e e n  s t a t in g  th a t  th e y  were a lm o st a lw ays h u n gry . 

M ight n o t t h i s  be th e  f i r s t  d eg ree  o f  p a in , to  w hich

th e y  were s u b je c t?

As in  g a s t r i c  u lc e r a t io n ,  a l s o  in  d u o d en a l, 

h a em a tem esis  and m elaen a , th e  o n ly  o b j e c t iv e  symptoms, 

b ea r  m ost w e ig h t in  d ia g n o s i s .  Even s o ,  th e  c l i n i c a l  

h i s t o r y  o f  d u odenal c a s e s  i s  much more d e f i n i t e ,  in  

f a c t ,  I  would sa y  q u ite  d e f i n i t e .  The tim e

r e la t io n s h ip  o f  p a in  to  fo o d ; th e  n o c tu r n a l hunger  

p a in ;  th e  p e r i o d i c i t y  o f  o ccu rren ce  and th e  r e l i e v i n g  

f a c t o r s  a re  so c o n s ta n t  t h a t ,  even  w ith o u t  th e  two 

o b j e c t iv e  symptoms, one can n ot be in  much doubt a s  

to  th e  d ia g n o s i s ,  a f t e r  c a r e f u l  en q u iry  in t o  th e  

c l i n i c a l  h i s t o r y .
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A g a in  q u o tin g  Moynihan ( 5 ) , I con cu r, "When, w ith  

g r e a t  c o n f id e n c e ,  I make th e  d ia g n o s is  o f  d u od en al 

u lc e r  from  c l i n i c a l  h i s t o r y  a lo n e ,  I  f e e l  wounded 

and amazed i f  I p rove w rong".

OAROINOm VENTRIQULI

Under t h i s  h ea d in g , we have sev en  c a s e s  

to  c o n s id e r .  In each  o f  t h e s e ,  o f  c o u r se ,  

lap arotom y was th e  d e c id in g  f a c t o r  in  th e  co n fir m ­

a t io n  o f  d ia g n o s i s .

The s e x  o f  th e  p a t ie n t s  was m ale , e x c e p t

in  one c a s e .  The y o u n g est p a t ie n t  in  t h i s  s e r i e s  

was t h ir t y - n in e ;  th e  o ld e s t  f i f t y - s e v e n ,  w h ile  th e  

o th e r s  w ere f o r t y - t w o ,  f o r t y - n in e ,  f o r t y - n i n e , f i f t y ,  

f i f t y —t h r e e .  The d u r a t io n  o f  symptoms

p r e v io u s  to  ex a m in a tio n  v a r ie d  from  s i x  to  te n  

m onths, so  th a t  i t  w i l l  he se e n  th a t  th e y  were 

r e l a t i v e l y  e a r ly  c a s e s ,  from  a h o s p i t a l  p o in t  o f  

v ie w .



3 0 .

The age f a c t o r ,  o f  c o u r s e , i s  q u ite  in  

a cco rd a n ce  w ith  th a t  o f  carcinom a in  o th e r  organs  

and w ith  th e  w e l l  known f a c t  th a t  v ery  r a r e ly  d oes  

t h i s  dread  d i s e a s e  occu r in  any p a r t  b e fo r e  l a t e

in  th e  fo u r th  d e c a d e .

No p a t ie n t  in  t h i s  s e r i e s  had any d y sp e p t ic  

symptoms p r e v io u s  to  th o se  w hich b r in g s  them  

under r e v ie w . An in d iv id u a l  who le a d s  a norm al 

d i g e s t i v e  l i f e  u n t i l  he i s  w e l l  in to  m id d le  l i f e  

n a t u r a l ly  shows more con cern  over  h i s  c o n d it io n ,  

i f  i t  p e r s i s t s ,  than had he been in u red  to  p r e v io u s  

s u f f e r in g  in  th a t  r e s p e c t .  I t  i s  w e l l  th a t  t h i s  

i s  s o ,  b eca u se  i t  i s  e s s e n t i a l  th a t  ev er y  c a se  o f  

d y s p e p s ia ,  s t a r t in g  fo r  th e f i r s t  tim e in  m iddle  

l i f e ,  shou ld  be t r e a te d  w ith  g rave  s u s p ic io n .  One 

m ust b ear in  m ind, h ow ever, th e  v ery  d i f f i c u l t  

c a s e s  o v er  w h ich  th e r e  h a s  been so much d is c u s s io n ,  

in  w hich  m a lig n a n t changes e v e n tu a lly  occu r in  a 

p r e v io u s ly  in n o c e n t ,  or su p p o sed ly  in n o c e n t ,g a s t r ic

u l c e r .
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A P suaily  h i s t o r y  o f  d y sp e p s ia  was n e g a t iv e  in  a l l  

s e v e n  c a s e s .  A part from sp o r a d ic  c a s e s  o c c u r r in g ,

I do n o t  th in k  th a t  carcinom a in  any organ  can he

h e ld  to  he f a m i l i a l .

The p a in  in  carcinom a v e n t r i c u l i  i s  n o t so  

pronounced a  f e a tu r e  as in  n on -m a lig n a n t u lc e r a t io n .  

In  one o f  my s e r i e s ,  i t  was a b se n t  a l t o g e t h e r ,  v ih ile  

in  a n o th e r  i t  was q u ite  a m inor symptom. The 

rem a in in g  f i v e  p a t ie n t s  s ta t e d  th a t  p a in , a lth o u g h  

n o t s e v e r e ,  was c o n s ta n t ,  and o f  a d u l l ,  a ch in g  

c h a r a c te r ,  a g g ra v a ted  by th e  ta k in g  o f  fo o d .

In  o n ly  th r e e  c a s e s  was any r e l i e v i n g  c h a r a c te r  

m en tio n ed , t h a t  one b e in g  v o m it in g . T h is ,h o w e v e r , 

d id  n o t  c o m p le te ly  a b a te  th e  p a in .

The s i t e  o f th e  p a in  in  each  c a se  was in  th e  

e p ig a s tr iu m , b u t was n o t a c c u r a te ly  l o c a l i s e d .  In  

one c a se  p a in  was f e l t  a l s o  betw een  th e  s c a p u la e .

T en d ern ess was e l i c i t e d  in  each c a s e  over a 

d i f f u s e  a r e a  o f  th e  e p ig a s tr iu m  and in  o n ly  two 

c a s e s  was a n y th in g  abnorm al found on deep p a lp a t io n  

o v er  th e  upper abdomen. In  one o f  th e s e  two c a s e s  

I  c o u ld  f e e l  a grow th o n ly  w ith  d i f f i c u l t y ,  but th e
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Other was e a s i l y  d em o n stra b le .

V om itin g  was a c o n s ta n t  f e a tu r e  in  each  

p a t i e n t ,  th e  f o u l  o b je c t io n a b le  n a tu re  o f th e  

v o m itu s  b e in g  v o lu n t a r i ly  remarked on. The a c t  

b o re  no r e la t io n s h ip  to  p a in  nor in g e s t io n  o f  

fo o d , b u t was p reced ed  by in te n s e  n a u sea .

H aem atem esis occu rred  on one or more o c c a s io n s  

in  f i v e  c a s e s  and was a lw ays o f th e  n a tu r e  o f  

" c o ffe e -g r o u n d s " .

In  s i x  o f  th e  sev en  c a s e s ,  I d is c o v e r e d  

b lo o d  in  th e  f a e c e s  by th e  u su a l t e s t s .

Each p a t ie n t  com plained o f  becom ing th in n e r  

to  a l e s s e r  or  g r e a te r  e x t e n t ,  t h i s  b e in g  accom­

p a n ied  by a l o s s  o f  b o th  s tr e n g th  and f e e l i n g  

o f  w e l l  b e in g .  I t  i s  to  be n o ted  th a t  in  c a s e s  

o f  p e p t ic  u l c e r ,  t h i s  l a t t e r  i s  o f  ra re  o c c u r r e n c e .  

A long w ith  l o s s  in  w e ig h t , each  p a t ie n t  remarked 

on th e  g r e a t  d im in u tio n  o f  a p p e t i t e  e x p e r ie n c e d .  

There was la c k  o f  r e l i s h  f o r  any ty p e  o f  v ia n d .

I  th in k  i t  w i l l  be conceded t h a t  in  t h i s  

s e r i e s  o f  c a s e s  v ery  l i t t l e  d i f f i c u l t y  was 

e x p e r ie n c e d  in  d ia g n o s in g  th e  c o n d it io n  from  

c l i n i c a l  h i s t o r y  and ex a m in a tio n  a lo n e .  The age o f
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commeziGement; th e  p e r s is t e n c e  o f  symptoms; th e  typ e  

o f  p a in ,  th e  f o u l  v o m it in g , th e  h aem atem esis; th e  

m elaen a  and 3oss o f  w e ig h t and s tr e n g th  a l l  go to  

co m p le te  a  t y p ic a l  p i c t u r e ,
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RADIOLQGIQxUii INVESTIGATION.

In  th e  d ia g n o s is  o f  p e p t ic  u lc e r  and carcinom a  

v e n t r i c u l i ,  in  a d d it io n  to  c l i n i c a l  in v e s t i g a t i o n  

o f  th e  p a t i e n t ,  we have two m ost e f f e c t i v e  a n c i l l a r y  

m ethods; t h e s e  a r e : -

( l )  The ch em ica l a n a ly s i s  o f  th e  g a s t r i c  c o n te n ts  

w ithdraw n a f t e r  a  t e s t  m eal h a s  been  g iv e n .

(S) The r a d io g r a p h ic  ap p earan ce o f  th e  stom ach and 

duodenum a f t e r  th e  a d m in is tr a t io n  o f  an opaque 

m ea l.

I p rop ose  to  d e a l f i r s t  w ith  th e  secon d  o f  th e s e  

m eth o d s.

W ith in  th e  p r e s e n t  c e n tu r y  th e  u se  o f  X -ra y s  in  

d ia g n o s i s  o f  v a r io u s  c o n d it io n s  h a s in c r e a s e d  c o n c u r r e n t­

l y  w ith  th e  g r e a t  s t r i d e s  made in  r a d io g r a p h ic  tech n iq u e  

W ith th e  in tr o d u c t io n  o f  the opaque m eal a  new f i e l d  o f  

i n v e s t i g a t i o n  was opened up and th e r e  w ere r e v e a le d  

o b v io u s  p a th s  o f  u s e fu ln e s s  in  th e  d ia g n o s is  o f  d i s e a s e ,  

th e  r e s u l t  b e in g  th a t  th e  norm al s u b je c t  r e c e iv e d  

to o  l i t t l e  a t t e n t i o n .
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X-Ray ex a m in a tio n  w ith  a  barium  m eal h a s  now become 

a v a lu a b le  p r o c ed u r e .

Some y e a r s  a g o , r a d i o l o g i s t s  w ere more than  p le a s e d  

when p o s i t i v e  e v id e n c e  o f  a l e s i o n  was fo u n d , a s  th e y  

d id  n o t  e x p e c t  to o  much from  th e  m ethod.

I t  i s  now o n ly  in  t e x t -b o o k s  o f  anatom y th a t  one 

f in d s  th e  a d u lt  human stom ach d e s c r ib e d  a s  " r e to r t ­

sh ap ed , tw e lv e  in c h e s  lo n g ,  f i v e  in c h e s  w id e; i t s  

w a l l s  ab ou t one f i f t h  o f  an in ch  a p a r t  and i t s  

c a p a c it y  f o r t y  ounces" a g r o s s  d i s t o r t i o n  o f  f a c t ,  

founded  on th e  anatomy o f  th e  d ea d .

In  th e  e a r ly  d ays o f  a lim e n ta r y  r a d io lo g y ,  i t  

was found hard to  r e c o n c i le  th e  p ic t u r e s  o b ta in ed  

w ith  t h i s  d e s c r ip t io n .  I t  was o b v io u s  th a t  som eth ing  

was a t  f a u l t  and g r a d u a lly  i t  h a s  been  r e c o g n is e d  th a t  

th e  fu n c t io n in g  stom ach d o es n o t corresp on d  in  

ap p earan ce w ith  th e  p ic tu r e  g iv e n  by d e s c r ip t iv e  

a n a to m is ts .  Showing th e  g r e a t  v a r i a b i l i t y  in  shape  

and s i z e  o f  the stom ach , o c c u r r in g  in  th e  same 

p a t i e n t ,  B a rc la y  ( lO ) ,  q u o te s  c a s e s  in  w hich  th e  

ch an ges w ere b rou gh t about d u r in g  ex a m in a tio n  by 

em otion  and th e  e x h ib i t io n  o f  p a la ta b le  or ob n ox iou s  

s u b s ta n c e s .

In  19 0 7 , H u rst and Morton (1 7 ) drew a t t e n t io n  

to  th e  g r e a t  v a r ia t io n s  found in  h e a lth y  s tu d e n ts
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d u r in g  r a d io g r a p h ic  exa m in a tio n  o f  th e  a lim en ta ry  

t r a c t .  A t a l a t e r  d a t e ,  Moody, Van Nuys and Cham berlain  

( 1 8 ) ,  p u b lis h e d  t h e ir  r e s u l t s  o f  in v e s t ig a t io n s  c a r r ie d  

ou t on s i x  hundred h e a lth y  men and women, showing 

rem ark ab le  d i f f e r e n c e s .

The f u n c t io n s  o f  th e  stom ach w hich may be observed  

r a d i o l o g i c a l l y  are  i t s  to n u s , p e r i s t a l s i s ,  motor 

a c t i v i t y  and em ptying r a t e .

To some e x te n t  th e  ton u s o f  th e  stom ach may be 

ju d g ed  from  th e  p o s i t i o n ,  s i z e ,  and shape o f th e  

shadow throw n by th e  opaque m e a l. Hughes B e n n e tt (19)  

d e f in e d  to n u s  a s  " th a t s l i g h t  c o n s ta n t  t e n s io n  w hich  

i s  c h a r a c t e r i s t i c  o f  h e a lth y  m u sc le" .

In  d e a l in g  w ith  th e g r e a t ly  m isu sed  term , 

S h e r r in g to n (2 0 ) sa y s  t h a t  "the n o t io n  o f  t e n s io n  i s  

a t ta c h e d  a s  a com m ittant o f  sh o r te n in g  and su p p oses  

t h a t  w ith  g r e a t e r  sh o r te n in g  th e r e  m ust be in c r e a se d  

t e n s io n ;  b u t i t  h a s  become c le a r  th a t  s k e l e t a l  

m u sc le  in  p o s t u r a l  r e f l e x  c o n tr a c t io n  may a l t e r  th e  

l e n g t h s  o f  i t s  f ib r e s  v e r y  c o n s id e r a b ly  w ith  l i t t l e  

or no change in  th e  t e n s io n  th e  m u sc le  ex e r ts"  .

Tonus in  g a s t r i c  m u scle  ap p ears to  be a co u n ter p a r t  

t o  b a la n c e  th e  a c t io n  o f  g r a v i t y  e x e r te d  by th e  

w e ig h t  o f  th e  c o n te n ts  and th e r e fo r e  to  m a in ta in  th e
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stom ach in  a p p ro x im a te ly  th e  same p o s t u r e .

As a r e s u l t  o f  t h e ir  i n v e s t i g a t i o n s ,  Moody, Van 

Huy8 and C h am b erla in (18) co n clu d ed  th a t  th e  u se  o f  

such  term s a s  g a e t r o p t o s i s  was u n j u s t i f i a b l e  and 

t h a t  th e  p o s i t i o n  o f  th e  stom ach may be so low  or  

so  h ig h  in  h e a lth y  in d iv id u a l s ,  t h a t  th e s e  v a r ia t io n s  

ca n n o t in  th e m se lv e s  be regard ed  a s  e v id e n c e  o f  

d i s e a s e .  In  T ab le V III  we se e  t h e ir  f in d in g s  

sum m arised .

P o s i t i o n  o f  g r e a t e r  cu rv a tu re  
r e  i l i a c  c r e s t s .

P e rc e n ta g e o f  s u b j e c t s
Men Women.

More th an  two in c h e s  above 2 1

More th an  one in ch  above 5 2

L e ss  than  one in c h  above 18 10

L ess  th an  one in ch  b elow 23 19

More than  one in c h  b elow 27 21

More th an  two in c h e s  below 16 22

More than th r e e  in c h e s  below 6 17

More th an  fo u r  in c h e s  below 3 8

TABLE V III

(MOODY. VAN NUY8 AND GHAMEER IA IN ). P o s i t io n  o f  
Stomach in  s i x  hundred men and women Sjm dent^

E m ploying S c h le s in g e r s  (2 1 ) c l a s s i f i c a t i o n ,  th e s e  th r ee  

i n v e s t i g a t o r s  fo u n d , in  t h e ir  m ale s e r i e s ,  o r th o to n u s
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in  79 p er  c e n t ;  tiy p erto n u s in  17 p er  c e n t;  h yp otcn u s  

i n  4 p e r  c e n t .

I t  i s  i n t e r e s t i n g  to  compare th e s e  f ig u r e s  w ith  

th o s e  o b ta in e d  by Bennetfcand R y le  (2 2 ) who found  

norm al s e c r e to r y  c u r v e s  in  80 p er  c e n t :  h y p e r c h lo r h y d r ia  

in  15 p e r  c e n t ;  h y p o c h io rh y d r ia  in  5 p er  c e n t .

Cam pbell and C on yb eare(23) exam ined a group o f  

s tu d e n ts  b o th  by f r a c t i o n a l  t e s t  m eal and r a d io ­

l o g i c a l l y ,  d e m o n str a tin g  a d e f i n i t e  r e la t io n s h ip  

b etw een  h y p er to n u s  and h y p e r a c id ity  on th e  one hand 

and h yp oton u s and h y p o a c id ity  on th e  o th e r .

I t  w i l l  be n o ted  from  T ab le V III  th a t  h y p erto n u s  

i s  more commonly an a t t r i b u t e  o f th e  m ale s e x  and 

h y p o to n u s an a t t r ib u t e  o f  th e  fem a le  s e x .

R a d io lo g i s t s  have rem arked th e  co rresp o n d en ce  

b etw een  ty p e s  o f stom ach and ty p e s  o f  in d iv id u a l .

Carman(2 4 ) g o e s  fu r th e r  and w r it e s  " I  f e e l  th a t  the  

c h i e f  t e s t  by w hich  th e  stom ach i s  to  be adjudged o f  

norm al to n e  i s  i t s  corresp o n d en ce  to  th e  h a b itu s  o f  

th e  in d iv id u a l ,  and n o t  i t s  form , s i z e ,  and p o s i t i o n ,  

a lo n e " .
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The p e r i s t a l t i c  a c t i v i t y  o f  th e  stom ach i s  shown 

c l e a r l y  when a p a t i e n t ,  h a v in g  sw allow ed  an opaque m ea l, 

i s  exam ined under th e  f lu o r e s c e n t  s c r e e n .  I t  ap p ea rs  to  

he c o n fin e d  to  th e  m id g a s tr ic  and p r e - p y lo r ic  p o r t io n s  

and i s  u s u a l ly  g r e a t e r  when th e  p a t ie n t  i s  in  th e  prone  

p o s i t i o n .

R a d io g ra p h ic  m ethods form  a u s e f u l  means to  d eterm in e  

th e  em ptying r a t e  o f th e  stom ach , h u t , in  my o p in io n ,  

t h i s  i s  more a c c u r a t e ly  d eterm in ed  by f r a c t io n a l  t e s t  

m eal m eth o d s.

In  th e  ex a m in a tio n  o f  one hundred h e a lth y  in d iv id u a ls ,  

B r ig g s (2 5 ) found th e  r a t e  o f  em ptying to  be a s  f o l l o w s : -  

Two and a  h a l f  h o u rs -  1 p er  c e n t;  th r e e  h o u rs-6  p er  c e n t;  

th r e e  and a  h a l f  h o u r s -  9 p er  c e n t;  fo u r  h o u r s-  44 p er  

c e n t ;  fo u r  and a  h a l f  h o u r s -  32 p er  c e n t ;  f i v e  h o u r s-  

8 p er  c e n t .

The b eh a v io u r  o f th e  p y lo r ic  s p h in c te r  i s  a p p a r e n t ly  

th e  m ost im p ortan t r e g u la t in g  f a c t o r  in  em ptying r a t e ,  

s in c e  a h y p e r to n ic  stom ach d o es n o t n e c e s s a r i ly  empty 

q u ic k ly ,  nor a  h y p o to n ic  stom ach s lo w ly .

Both d i r e c t  and in d ir e c t  ev id e n c e  o f  p a t h o lo g ic a l  

p r o c e s s e s  in  th e  stom ach i s  a ffo r d e d  by X -r a y s . D ir e c t  

in fo r m a t io n  co m p rises  th e v i s u a l i s a t i o n  o f a d e f i n i t e  

n ic h e  or c r a t e r ,  and d e la y e d  em ptying in  o b s tr u c t iv e
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l e s i o n s .  I n d ir e c t  e v id e n c e  i s  g iv e n  by o b se r v a t io n  a s  to

s i z e , s h a p e ,  p o s i t i o n ,  ton u s and p e r i s t a l t i c

a c t i v i t y .

Hour g l a s s  c o n tr a c t io n s  a re  v e r y  f r e q u e n t ly  s e e n ,  

many o f them  b e in g  pure spasm odic c o n t r a c t io n s  w ith o u t  

an y u n d e r ly in g  l o c a l  o r g a n ic  l e s i o n  to  a c c o u n t fo r  

them . N a t u r a l ly ,  one exam ines th e  s i t e  o f  such  an  

ap p earan ce  v e r y  c a r e f u l l y ,  mere m a n ip u la tio n  f r e q u e n t ly  

c a u s in g  r e la x a t io n  o f  th e  spasm . As w i l l  be shown 

l a t e r ,  many o f  th e  c o n t r a c t io n s  a re  a s s o c ia t e d  w ith

duodenal l e s i o n s .

U s e fu l  in fo r m a tio n  may be o b ta in e d  by o b se r v a tio n  

o f  p e r i s t a l t i c  a c t i v i t y .  The wave may be in te r r u p te d  

a t  some p o in t -  u s u a l ly  an in d u ra ted  u l c e r .  A p e r io d  

o f  com p lete  r e s t  or o f  f u t i l e  w a v es , fo llo w e d  by a  

s e r i e s  o f  p o w erfu l w aves, in d ic a t e s  d e f i n i t e  o b s tr u c t io n  

to  th e  p a ssa g e  o f  fo o d . F ix a t io n  o f  any p a r t  o f  th e  

stom ach i s  o n ly  d em on strab le  by v i s u a l i s e d  p a lp a t io n .

The p r e se n c e  o f  a f i l l i n g  d e f e c t  in  a  su sp e c te d  

c a se  o f  g a s t r i c  u lc e r  i s  a lm o st e q u a l ly  co n firm a to ry  

e v id e n c e  o f i t s  p r e sen ce  a s  a  laparotom y would p r o v id e ,  

e s p e c i a l l y  i f  i t  be accom panied by an op p osin g  and 

p e r s i s t e n t  spasm o f th e  m u sc u la tu r e .
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In  d u o d en a l c a s e s ,  th e  e v id e n c e  i s  n o t  u s u a l ly

so  d e f i n i t e ,  b u t a s  shown in  P la t e  4 can  o c c a s io n a l ly

be q u ite  a s  c e r t a i n .  P r o o f d epends on e s t a b l i s h in g  th e

f a c t  th a t  th e  d u od en a l cap i s  d e f i n i t e l y  deform ed and

t h a t  the d e fo r m ity  i s  p e r s i s t e n t .

From ex p er im en ts  he h a s  made, B a r c la y  (26)

c o n c lu d e s  th a t  a  spasm odic h o u r - g la s s  c o n tr a c t io n  o f

th e  stom ach i s  s tr o n g  e v id e n c e  o f  a  du od en al l e s i o n .

H is  ex p er im en ts  c o n s is t e d  in  e l e c t r i c a l  s t im u la t io n

o f  d i f f e r e n t  p o in t s  in  th e  stom ach w a l l .  On s t im u la t io n

o f  th e  p e r i t o n e a l  s u r fa c e  o f  a d u od en al u l c e r ,  a

d e f i n i t e  in c is u r a  was formed about th e  ju n c t io n  o f  th e
*

m id d le  and lo w er  t h ir d s  o f  th e  stom ach .

V ilv a n d r e (2 7 )  s t a t e s ,  from  p e r s o n a l o b s e r v a t io n s  

m ade, th a t  a v a lu a b le  a id  in  X -ray  d ia g n o s is  o f  g a s t r i c  

u lc e r a t io n  i s  th e  p r e se n c e  o f  f o c a l  te n d e r n e ss  i . e . ,  

te n d e r n e ss  on p r e s su r e  over th e  sp o t  where an u lc e r  i s  

su sp e c te d  b eca u se  o f  an o p a c ity  see n  t h e r e . T h is  s e ^ s  

somewhat opposed to  p r e s e n t  n e u r o lo g ic a l  b e l i e f s .
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In v ery  e a r ly  c a s e s  o f carcinom a v e n t r i c u l i ,  a 

n e g a t iv e  rad iogram  can n ot e x c lu d e  th e  p r e se n c e  o f  th e  

d i s e a s e ,  y e t ,  w ith  p r e s e n t  t e c h n iq u e , th e  s m a l le s t  n ic h e  

sh o u ld  be p o s s ib l e  o f  v i s u a l i s a t i o n .  Oarman (24) m a in ta in s  

t h a t  he can make a  c o r r e c t  X -ray  d ia g n o s is  in  96 p er  

c e n t  o f  c a s e s .  He a l s o  makes th e  o b se r v a t io n  th a t  i f  

th e  c r a te r  o f  an u lc e r  i s  over 2 .5  cms in  d ia m e te r ,  

m a lig n a n cy  i s  a lm o st  c e r t a in .

From th e  f o r e g o in g ,  i t  w i l l  be u n d ersto o d  t h a t  

th e  o n ly  e f f e c t i v e  method o f  r a d io lo g ic a l  e x a m in a tio n  

i s  th a t  under th e  f lu o r e s c e n t  s c r e e n .  Only in  t h i s  way 

can  v i s u a l i s e d  p a lp a t io n  be em ployed , and m ost v a lu a b le  

in fo r m a tio n  o b ta in e d . R a d io g ra p h ic  f i lm s  and p l a t e s  

h o ld  a p la c e  o n ly  in  so f a r  a s  th e y  make a perm anent 

r e c o r d , or i f  th e y  show d e t a i l  more c l e a r l y  th an  can  

be o b ta in e d  under th e  s c r e e n . S e r ia l  r a d io g r a p h y , a s  

p r a c t is e d  in  A m erica , i s  p r o h ib i t iv e  in  c o s t  and g iv e s  

no more v a lu a b le  in fo r m a tio n .
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ANALYSIS OF GASES

FROM RADIOLOGICAL INVESTIGATION.

The m eal u sed  f o r  th e  ex a m in a tio n  o f  my s e r i e s  o f  c a s e s  

i s  th e  one in  common u s e ,  i . e .

Barium  S u lp h a te  20 o u n c e s .

Gum T fa g a ca n th  2 drachm s.

Vani l in  10 g r a in s .

S a c c h a r in  4 g r a in s

W ater to  40 o u n c e s .

GASTRIC ULCER.

In  my t w e n t y - f iv e  c a s e s  o f  g a s t r i c  u lc e r  d i r e c t  

r a d io lo g ic a l  e v id e n c e  was o b ta in e d  in  fo u r te e n  c a s e s  

(56 p er c e n t ) . E xam ples o f  th e  f in d in g s  a r e  sheim  in  

P l a t e s  1 , 2 , 3 , 4 ,  and i t  w i l l  be see n  th a t  th e  d ia g n o se s  

a r e  in d u b it a b le ,  w ith o u t fu r th e r  i n v e s t ig a t io n  b e in g  

n e c e s s a r y .

I n d ir e c t  ev id e n c e  was p ro v id ed  by e ig h t  c a s e s  (30  

p er  c e n t ) . An exam ple o f  what c o n s t i t u t e s  t h i s  i s  g iv e n  

in  the f o l lo w in g  r e p o r t .  (Case G .U .12) "Tone Of Stomach  

p o o r . H yp oton ic  w ith  f e e b le  p e r i s t a l s i s .  Stomach  

d i l a t e d .  D e f i n i t e  p y lo r ic  spasm . U nable to  e x p r e ss  m eal 

th rou gh  to  f i l l  d u odenal ca p . S ix  hour r e s id u e  in  

stom ach . D uodenal cap n o t se e n " .

T h is  r e p o r t  m ight a p p ly  e q u a lly  to  an u lc e r  in  th e  

duodenum or lo w er  down on th e  l e s s e r  cu rv a tu re  and can
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o n ly  be made u se  o f  when c o r r e la te d  w ith  o th e r  f in d in g s .

A norm al p a ssa g e  o f th e  opaque m eal w ith  no 

u n u su a l o b s e r v a t io n s  made, was found in  th r e e  c a se s  

(15  p er c e n t ) . In  one o f  th e s e  c a s e s  lap arotom y was 

su b s e q u e n tly  perform ed  and a sm a ll sh a llo w  u lc e r  found  

on the a n t e r io r  w a l l  o f  th e  stom ach , midway betw een  

l e s s e r  and g r e a t e r  c u r v a tu r e . In th e  o th er  tw o, th e  

h i s t o r i e s  g iv e n  were th o se  o f  lo n g  s ta n d in g  g a s t r i c  

u l c e r .  H aem atem esis had occu rred  in  each  c a se  and 

m elaen a was a l s o  d is c o v e r e d .  A n e g a t iv e  f in d in g  m ust 

th e r e fo r e  be v er y  c a r e f u l ly  c o n s id e r e d  when o th e r  f in d in g s  

p o in t  to  a  l e s i o n  b e in g  p r e s e n t .

W ith d u od en al u l c e r ,  o n ly  f i v e  c a s e s  (17 p er c e n t)  

gave d i r e c t  e v id e n c e , e . g . .  P la t e s  5 , 6 , and 8 .  T h is  i s  a  

much s m a lle r  p e r c e n ta g e  than  th a t  found in  th e  c a s e s  

o f  g a s t r i c  u l c e r .  C o n s id e r in g  th e  g r e a te r  number o f  

d u od en al c a s e s ,  one can but in f e r  th a t  d i r e c t  e v id e n c e ,  

in  th e s e  o a s e s ,  i s  more d i f f i c u l t  to  o b ta in .

In t h ir t e e n  c a s e s  (4 3  p er  c e n t)  how ever, in d ir e c t  

e v id e n c e  was g iv e n  -  a g r e a te r  p e r c e n ta g e  than in  g a s t r i c  

‘c a s e s .  T h is  e v id e n c e  i s  e x e m p lif ie d  by th e

f o l lo w in g  r e p o r t  (Case D . U . I S ) .  "Marked spasm o f  p y lo r u s  

a t  f i r s t  and second  e x a m in a t io n s . U nable to  e x p r e s s  any
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o f m eal in to  f i r s t  p a r t  o f  duodenum. D e la y  in  

E m p ty in g . S ix  hour r e s id u e .  Stom ach d i l a t e d  and 

a t o n ic " .

The c h i e f  ground on w hich  t h i s  in d ir e c t  p r o o f  was 

b a sed  v/as th e  p r e se n c e  o f  p y lo r ic  spasm w ith  d e la y ed  

em p ty in g . S in c e  t h i s  w i l l  o ccu r  w ith  much g r e a t e r  f r e ­

quency in  c a s e s  o f d u od en al u l c e r a t io n ,  th e  d i f f e r e n c e  

in  p e r c e n ta g e  i s  e x p la in e d .

In  e le v e n  c a s e s  (38  p er  c e n t )  I  found co m p le te  

a b sen c e  o f  e v id e n c e  p o in t in g  to  a  l e s i o n .  Of th e s e  

e le v e n  p a t i e n t s ,  sev en  had lap arotom y p erfo rm ed , 

when an  u lc e r  was fo u n d . In  th e  fo u r  rem a in in g  c a s e s ,  

o th e r  f a c t o r s  p o in te d  s tr o n g ly  to  th e  p r e se n c e  o f  a  

l e s i o n ,  v i z ;  th e  r e s u l t  o f  a f r a c t i o n a l  t e s t  m eal; th e  

c l i n i c a l  h i s t o r y ;  m ela en a . As w ith  g a s t r i c  u l c e r a t io n ,  

even  more so  w ith  d u o d e n a l, a  n e g a t iv e  r a d io lo g ic a l  

r e p o r t  by no means e x c lu d e s  th e  p r e se n c e  o f  an u lc e r .

W ith th r e e  o f  th e  c a s e s  o f  c a r c in o m a ,d ir e c t  ev id en ce  

was o b ta in e d , i . e . ,  where th e  abnorm al shad ow ,b ecau se  

o f  i t s  s i z e ,  co u ld  d e f i n i t e l y  be c a l l e d  a grow th . D ir e c t  

e v id e n c e  o f  a b n o rm a lity  was found in  th e  o th e r  fo u r  

c a s e s  , but th e  o p a c ity  q u ite  p o s s ib ly  m ight h a v e  been  

cau sed  by b en ig n  u lc e r  in  so  fa r  a s  th e  r a d io lo g ic a l  

e x a m in a tio n  was co n cern ed .
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P la t e  7 shows a w e l l  marked c a se  where th e  

o u t l in e  o f  th e  stom ach w a ll  i s  g r e a t ly  a l t e r e d .  In  

a v e r y  e a r ly  c a s e ,  where u lc e r a t io n  o f  mucous membrane 

h a s  n o t  y e t  commenced, i t  i s  q u ite  u n d e rsta n d a b le  th a t  

no a b n o r m a lity  can be d e t e c t e d .  B ein g  a  p r o g r e s s iv e  

c o n d it io n ,  h ow ever , an ex a m in a tio n  a t  a l a t e r  d a te  

w ould be bound to  show i r r e g u l a r i t y  o f  th e  stom ach  

w a l l .
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I t  i s  no e x a g g e r a t io n  to  say  t h a t ,  w ith o u t a c c e s s  

to  a  p a t h o lo g ic a l  la b o r a to r y ,  e f f i c i e n t  d ia g n o s is  (and  

t h e r e f o r e  tr e a tm e n t)  o f  g a s t r i c  l e s i o n s ,  i s  im p o s s ib le .  

The p h y s io lo g ic a l  c h e m istry  o f th e  stom ach h as a lw ays  

p r o v id e d  a la r g e  f i e l d  f o r  i n v e s t i g a t i o n .  A r is in g  out 

o f  t h i s  we n a t u r a l ly  have had much r e s e a r c h  in to  i t s  

p a t h o lo g ic a l  c h e m is tr y .

P r e v io u s  to  1 9 1 4 , th e  Ewald T e s t  M eal, in  w hich  

th e  stom ach c o n te n ts  a r e  w ithdraw n, f o r  m easurem ent and 

a n a l y s i s ,  one hour a f t e r  a  b r e a k fa s t  o f t e a  and b read , 

w as th e  u s iia l  m ethod o f  i n v e s t ig a t io n  em ployed . In  

1 9 1 4 , h o w ev er , R eh fu ss  (28) in  A m erica , d e s c r ib e d  th e  

m ethod o f  f r a c t i o n a l  a n a l y s i s ,  and t h i s  h a s  now 

su p p la n ted  th e  Ewald m ethod. R ehfuss*  method d id  n o t  

a t t r a c t  a t t e n t io n  in  t h i s  co u n try  u n t i l  1 9 1 9 , s in c e  when 

i t  h a s  been l a r g e l y  adopted  and made th e  s u b je c t  o f  much 

r e s e a r c h .  L ik e  a l l  new m ethods, i t  h a s  i t s  d e t r a c t o r s ,  

b u t I  b e l i e v e  th a t  anyone h a v in g  d e a l in g s  w ith  both  

m ethods w ould be v e r y  u n w il l in g  to  r e v e r t  to  th e  o ld e r  

o n e .
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The c h ie f  c r i t i c i s m  a p p ea rs  to  he th a t  th e  sp ecim en s  

o b ta in e d  are  n o t tr u e  sam p les o f  th e  stom ach c o n t e n t s ,  

w h ich  a re  n o t  hom ogeneous. There i s  a m easure o f  t r u th  

in  t h i s ,  b ut th e  ch u rn in g  a c t io n  o f  th e  stom ach m ust 

e n su r e  a th orou gh  m ix in g . In fu r th e r  com parison  o f  

th e  two m eth od s, i t  m ust be r e c o g n is e d  t h a t  in  th e  

f r a c t i o n a l  m ethod , where th e  w hole o f  th e  f a s t i n g  stom ach  

c o n te n t  i s  removed b e fo r e  th e  t e s t  m eal i s  g iv e n ,  th e  

r e s u l t a n t  a n a ly s i s  must be f a r  more a c c u r a te  th an  w ith  

th e  Ewald t e c h n iq u e , in  w h ich , a t  th e  end o f  one h ou r, i t  

i s  a  m ix tu re  o f  m ea l, w ith  o ld  and r e c e n t  s e c r e t io n s ,  

w h ich  i s  removed fo r  e x a m in a tio n .

The o b se rv er  has th e r e fo r e  no in fo r m a tio n  a s  to  what 

i t s  f a s t i n g  c o n te n ts  w e r e .

I  h e re  q uote R y le  (8) who g iv e s  an e x c e l l e n t  summary 

o f  th e  v a r io u s  a d v a n ta g e s  o f  th e  f r a c t i o n a l  t e s t  m ea l.

” ( l )  I t  p e r m its  o f  a c c u r a te  m easurem ent o f  th e  f a s t in g  

j u ic e  and a s tu d y  o f  th e  m ucous, b i l e  and c e l l  

c o n te n t ,  t o g e th e r  w ith  e s t im a t io n  o f  th e  f r e e  and 

t o t a l  a c i d i t y .

(2 ) I t  p r o v id e s  in  g ra p h ic  form  an in d ic a t io n  o f  th e  

c h em ica l p r o c e s s e s  a t  each  s ta g e  o f  g a s t r i c  

d i g e s t i o n  and d e t e c t s  l a t e  r i s e s  in  a c i d i t y  and 

such  phenomena a s  co n tin u ed  s e c r e t io n .  By r e c o r d in g  

th e  t im e s  a t  w hich  b i l e  r e g i s t r a t i o n  o c c u r s ,  i t  

g iv e s  an in d ic a t io n  o f  the o ccu rren ce  o f  p y lo r ic
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r e la x a t io n  and d u od en al r e f l u x .

( 3 ) I t  d e te r m in e s  w ith  c o n s id e r a b le  a ccu r a c y  th e  em ptying  

r a te  o f  th e  stom ach , f o r  a stan d ard  m ea l.

(4 ) By com bining c h lo r id e  e s t im a t io n  w ith  th o se  o f  f r e e  

and t o t a l  a c i d i t y ,  i t  f u r n is h e s  in fo r m a tio n  r e l a t i n g

to  th e  f a c t o r s  c a u s in g  n e u t r a l i s a t io n  and so i n d i r e c t l y  

a g a in  to  th e  fu n c t io n s  o f  th e  p y lo r u s .

{ 5 ) In  p a t h o lo g ic a l  c a s e s  th e  p r e se n c e  o f  fo o d  r e s id u e  in  

th e  f a s t i n g  s p e c im e n ,o f  pus or b lo o d  in  t h i s  or 

su b seq u en t sp e c im e n s , th e  odour o f  th e  sam ples and 

o th e r  p h y s ic a l  c h a r a c te r s  may a l s o  be o b serv ed " .

In  order th a t  r e s u l t s  o b ta in ed  in  p a t h o lo g ic a l  c o n d it io n s  

may be a s s e s s e d  a t  t h e ir  tr u e  v a lu e ,  i t  i s  e s s e n t i a l  th a t  

we sh o u ld  know what v a r ia t io n s  in  s e c r e t io n  and m o t i l i t y  

o ccu r  in  th e  norm al in d iv id u a l  when s u b je c te d  to  t h i s  

m ethod o f  i n v e s t i g a t i o n .  B en n e tt  and R y le  (2 2 ) perform ed  

a n a ly s e s  o f  g a s t r i c  c o n t e n t s ,  a f t e r  f r a c t i o n a l  t e s t  m ea l, 

on one hundred h e a lth y  s tu d e n t s ,  w ith  no d y sp e p t ic  

sym ptom s. T h eir  f in d in g s  a re  drawn up in  th e form  o f a 

g ra p h , w h ich  form s a co n v e n ie n t  method o f  r e c o r d in g  th e  

f in d in g s  in  p a t h o lo g ic a l  c a s e s  and i s  tak en  th rou gh ou t  

t h i s  com m unication to  r e p r e s e n t  th e  l i m i t s  o f  norm al 

g a s t r i c  s e c r e t io n .
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I t  h a s  b een  p u t forw ard  a s  an o b j e c t io n  to  th e  f r a c t io n a l  

t e s t  m eal t h a t ,  in  th e  same in d iv id u a l  from  day to  d ay , 

w id e  v a r ia t io n s  in  em ptying r a t e  and a c id  v a lu e s  w i l l  be 

fo u n d . W ith a v ie w  to  s tu d y in g  th e  v a r ia t io n s  in  g a s t r i c  

r e sp o n se  to  th e  same t e s t  m eal r e p e a te d  under th e  same 

c o n d it io n s  on tw en ty  c o n s e c u t iv e  d a y s . B e l l  and MacAdam (29 )  

C arried  out t h i s  t e s t  on a h e a lth y  m ale s u b j e c t .  T h eir  

f in d in g s  r e  em ptying r a t e  and a c id  v a lu e s  a re  rem arkably  

c o n s ta n t ,  e x c e p t  on th e f i r s t  d ay , when a low  a c id  curve  

was o b ta in e d . Prom t h i s  th ey  co n c lu d e  t h a t ,  i f  a p a t i e n t ' s  

symptoms p o in t  to  a h y p e r o h lo r h y d r ia , and a  low  a c id  cu rve  

be o b ta in e d , th e  t e s t  sh ou ld  be r e p e a te d  b e fo r e  th e  p re se n c e

o f  a  h ig h  d e g r ee  o f  a c i d i t y  can be e x c lu d e d .

TBCHBIQ.UE.. The m ethod w hich I em ployed in  my s e r i e s

o f  c a s e s  i s  th a t  in  g e n e r a l u s e .  The p a t ie n t  i s  k ep t

f a s t i n g  f o r  tw e lv e  h ou rs p r e v io u s  to  th e  commencement o f  

th e  t e s t .  The stom ach tu b e ( R y le 's  m o d if ic a t io n  o f  

E in h o r n 's )  i s  th en  p a ssed  and th e  f a s t i n g  c o n te n ts  w ithdraw n. 

Two t a b le s p p o n s f u l  o f  f in e  oatm eal b o i le d  s lo w ly  w ith  

one q u a r t o f  w a ter  to  one p in t  volume and s tr a in e d  

th r o u ^ i m u s lin  form s th e  m e a l, w h ich  th e  p a t ie n t  now 

s w a llo w s , th e  tu b e  rem ain in g  in  th e  stom ach u n t i l  th e



Name o f Patient

F a s t i n g  J u i c e .  

V o lu m e .

C e lls .

I.
I .  F R A C T I O N A L  T E S T - M E A L . D a te .

F asting A- z 

M ucus
|4  2hr. 24 22 zX 3hr. 3 4 3&Ihr, |4  12

O n e  H o u r  J u i c e
Blood

F r e e  H C l.
S ta r ch

100(364.)
A c t iv e  H C l

90  i'327)

60(2191
S 0 (  1821

4 0 ( 1451

3 0 ( - l0 9 )

2 0 ( 0 7 3 )

1 0 (0 3 6 )N
lONa OH 
(%HCL.)

The shaded area rep resen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

■I. represents free HCl. 
represents to tal acidity.

Summary.
SOSeCKETORY  &RAFW.

(ROHM R E I S 5 .

Do w n  B R Q S . ,  l t d ., L o n d o n .



5 1 .

c o m p le tio n  o f  th e  t e s t .  E v ery  h a lf -h o u r  t h e r e a f t e r ,  f o r  

th r e e  or more h o u r s , u n t i l  th e  stom ach i s  em pty, 1 2 .c .c m s  

o f  th e  c o n te n ts  a re  w ithdraw n by means o f  a 20 c .cm s s y r in g e ,  

and are p la c e d  in  numbered t e s t  tu b e s .

IHTERPRETATION. The a v era g e  norm al curve o f  f r e e  

h y d r o c h lo r ic  a c id  and t o t a l  a c i d i t y  r i s e s  g r a d u a lly  to  a 

maximum and t h e r e a f t e r  f a l l s ,  form ing a s in g l e  peak a s  th e  

stom ach  e m p t ie s .  D i f f e r e n t  c a s e s  show th e  apex a t  d i f f e r e n t  

p e r io d s  o f  d i g e s t i o n .  The ap ex  i s  found u s u a l ly  betw een  

40 and 50 and th e s e  cu rv es  a re  known a s  iso s e c r e to r y (O r a p h  l )  

Marked v a r ia t io n s  o f  t h e s e  c u r v e s ,  e i t h e r  h ig h e r  or low er  

in  v a lu e ,  are  r e s p e c t i v e l y  h y p e r s e c r e to r y  and h y p o s e c r e to r y . 

A n oth er v a r ia n t  i s  th e  ty p e  o f  curve w hich n ev er  d e s c e n d s ,  

b u t th e  h ig h e s t  p o in t  o f  w hich o ccu rs  when th e  stom ach h as  

j u s t  em p tied , and i s  c a l l e d  th e  "clim bing"  curve by 

B e n n e tt  and R y le ( 2 2 ) .

A la r g e  amount o f  r e s e a r c h  h as b een  done in  th e  

s tu d y  o f  th e se  cu rv es  in  d i f f e r e n t  p h y s io lo g ic a l  and p a th o ­

l o g i c a l  c o n d i t io n s .  For s c i e n t i f i c  in v e s t ig a t io n  o f  

p a t h o lo g ic a l  p r o c e s s e s ,  h ow ever, i t  i s  f a r  from  b e in g  

a c c u r a t e ,  in  th a t  i t  n e g le c t s  p r o t e in  h y d r o c h lo r ic  a c id ,  

and th e  h y d r o c h lo r ic  a c id  w hich h a s been n e u t r a l is e d  and 

com bined in  form ing in o r g a n ic  c h lo r id e s .



Name o f Patient

F a s t i n g  J u i c e .  

V o lu m e .

C e lls .

G M F H  a
I .  F R A C T I O N A L  T E S T - M E A L . Date.

O n e  H o u r  J u i c e .

F asting 4 Ihr. |4 |2 2 hr. 2 4  2 2  2 4  3 h r .3 t  3 Î
M ucus

Blood
F r e e  H C l.

S tarch
100(364.)

A c t iv e  H C l.
90  (-327)

7 0 C-2 5 5 )

6 0  ("219)

5 0 ( 1 8 2 )

4 0 ( I 4 6 )

3 0 (* I0 9 )

2 0 ( 0 7 3 )

1 0 (0 3 6 )
N
lONa 0  H (%HCL.)

The shaded area represen ts the lim its for' free H .Cl. (dimethyl indicator), of 8o% of normal people.

, represents free HCl.
- rrp rf .a rn ta  to ta l aeiriity .
-Tepreç.cTv'Vs 7o)a.\ÎT\or̂ 3iut c7iloT\4es

Summary. noRni^L CURVE. OF TOTAL CALORiDE.^
inJRCAWiC CWLORfDC m )

D o w n  B R O S . ,  L t d ., L o n d o n .



5 2 .

The t o t a l  c h lo r id e  and f r e e  h y d r o c h lo r ic  a c id  cu rv es  

ca n n o t t r u ly  he reg a rd ed  a s  s e c r e to r y  c u r v e s .  They m ere ly  

r e p r e s e n t  th e  e x c e s s  o f u n n e u tr a l is e d  a c i d .  The c h i e f  

f a c t o r  in  m o d ify in g  th e  cu rv e  o f  a c i d i t y , v i z ,  th e  s e l f ­

r e g u la t io n  o f  g a s t r i c  a c i d i t y ,  m ust he tak en  in t o  a c c o u n t .

B o lto n  I 30) in  an e x c e l l e n t  p a p er , d i s c l o s e s  th e  

d isa d v a n ta g e s  o f  th e  e a r l i e r  m ethod. He h a s d e f i n i t e l y  

p roved  th a t  when th e p e r c e n ta g e  a c i d i t y  o f  th e  d ig e s t in g  

stom ach c o n te n ts  r e a c h e s  a c e r t a in  a v era g e  h e ig h t ,  

r e g u r g i t a t io n  o f  th e  a lk a l in e  d u od en al c o n te n ts  ta k e s  

p la c e ,  and b r in g s  down th e  a c id  curve by n e u t r a l i s a t io n .

A r i s e  in  th e  curve o f f r e e  h y d r o c h lo r ic  a c id  

u n d o u b ted ly  means a d d it io n  o f  h y d r o c h lo r ic  a c id  to  th e  

d ig e s t in g  c o n t e n t s ,  and b r in g s  about a  p a r a l l e l  r i s e  in  

th e  t o t a l  c h lo r id e  c u r v e . The co n v erse  does n o t  h o ld  

g ood . A f a l l  in  th e  a c id  curve in d ic a t e s  th a t  the  

p e r c e n ta g e  o f  H y d ro ch lo r ic  a c id  i s  d e c r e a s in g  by n e u t r a l­

i s a t i o n  -  a s  i s  shown by th e  r i s e  in  th e  curve o f  in o r g a n ic  

c h lo r id e s ,  w h ich  c r o s s e s  th e  cu rve o f h y d r o c h lo r ic  a c id  

(Graph 2 ) .  The in -o r g a n ic  c h lo r id e  curve th e r e fo r e  

r e p r e s e n t s  th e  cu rve o f  n e u t r a l i s a t io n ,  depending upon 

r e la x a t io n  o f  th e  p y lo r ic  s p h in c te r  and b ein g  a  m easure  

o f  th e  p y lo r ic  to n u s . The a c tu a l  h e ig h t  o f  th e  h y d r o c h lo r ic  

a c id  cu rv e  i s  n o t a p o in t  o f  g r e a t  s ig n i f i c a n c e .



5 3 .

A part from  a  c l o s e  s tu d y  o f  th e  grap h s p lo t t e d  from th e  

ch em ica l a n a ly s i s  o f  th e  g a s t r i c  c o n t e n t s ,  much more i s  

to  be l e a r n t .  The r e s t in g  s e c r e t io n  p r o v id e s  n o t  a  l i t t l e  

v a lu a b le  in fo r m a tio n  in  many c a s e s .  As to  th e  q u a n t ity  

w h ich  sh ou ld  be c o n s id e r e d  a normal a v e r a g e , th e r e  i s  y e t  

no c o n sen su s  o f  o p in io n , b ut th e  m a jo r ity  o f  in v e s t ig a t o r s  

fa v o u r s  5 0 . c .cm s a s  th e  maximum. I hope to  show th a t  

f ig u r e s  in  e x c e s s  o f  t h i s  may n o t  in d ic a t e  h y p e r s e c r e t io n ,  

s in c e  th e  c o n te n ts  w ithdraw n may be composed p a r t ly  o f  

sw allow ed  s a l i v a  and d u od en al s e c r e t io n s .  The c h a r a c te r  

o f  th e  r e s t in g  j u i c e  i s  o f  much more v a lu e .  The p re se n c e  

o f  b lo o d , food  d e b r is ,  mucpus or p u s , may go a lo n g  way 

to  c l in c h  a d ia g n o s is  w ith o u t  fu r th e r  in v e s t ig a t io n .

Then a g a in , th e  r a t e  o f em ptying may be v ery  

a c c u r a t e ly  a s c e r ta in e d  by th e  f r a c t io n a l  m ethod, and i s  

v e r y  c l o s e l y  com parable w ith  th e r a te  o f  em ptying a s  

d eterm in ed  r a d i o l o g i c a l l y .

I t  h a s  lo n g  been ta u g h t th a t  .2  i s  th e  norm al 

p e r c e n ta g e  o f  h y d r o c h lo r ic  a c id  in  th e  human g a s t r i c  i

s e c r e t i o n .  T h is  f ig u r e  r e p r e s e n ts  r e a l l y  th e  p e rc e n ta g e  |

o f  h y d r o c h lo r ic  a c id  in  a m ix tu re  o f food  and g a s t r i c  

j u i c e .  The tr u e  f ig u r e  approaches c l o s e ly  to  .4  or .5  |

a s  in  a n im a ls .  I



Name o f Patient

F a s t i n g  J u i c e .  

V o lu m e .

C e lls .

Q ' R f l F H  3

I .  F R A C T I O N A L  T E S T - M E A L . Date.

Fasting 4  2 4  Ihr. \k  IT .lj~ 2hr. 2 3  z i  2% 3hr. 3 ^  3&
M ucus

O n e  H o u r  J u i c e
Blood

F r e e  H C l
S tarch

100(364 .)
A c t iv e  H C l

9 0  (-327)

7 0 (2 5 5 )

6 0 ( 2 1 9 )

5 0 ( 1 8 2 )

4 0 ( 1 4 6 )

3 0 ( 1 0 9 )

2 0 ( 0 7 3 )

1 0 (0 3 6 )
N
lONa.OH 
(%HCL.)

The shaded area represen ts the lim its for free H.Cl. (dimethyl indicator), of 8o% of normal people.

represents free HCl.
------------------ r e p r i f im ls lu ia l mrttltty.

i-̂ oTgaW cTilaTiJes.

Summary. m ^ t i C H L O d H Y D f U P k .

D o w n  B R O S . ,  L t d ., L o n d o n .
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In  h y p e r s e c r e t io n ,  h y p e r a c id ity  may he found; i t  may he 

found a l s o  in  c a s e s  v/here th e r e  i s  e x c e s s i v e l y  r a p id  

e m p ty in g . In  n e i t h e r  o f  th e se  c o n d i t io n s ,  h ow ever , i s  

h y p e r a c id ity  m a in ta in ed  e x c e p t  in  th e  p r e se n c e  o f  p y lo r ic  

h y p e r to n u s , w hich  i s  th e  e s s e n t i a l  ca u se  o f h y p e r a c id ity ^  

in  th a t  i t  p r e v e n ts  th e r e g u r g i t a t io n  o f  th e  n e u t r a l i s in g  

medium. The r e s u l t  i s  th a t  th e  h y d r o c h lo r ic  a c id  cu rve  

f o l lo w s  one o f  th r e e  c o u r se s

(1 ) I t  may co n tin u e  to  c lim h .

(2 ) I t  may ca rry  on a h o r iz o n ta l  c o u r s e .

. ( 5 ) I t  may show s e v e r a l  d ip s ,  co rresp o n d in g  w ith  r i s e s  in

th e  in o r g a n ic  c h lo r id e  c u r v e , in d ic a t in g  in co m p le te  

a tte m p ts  a t  n e u t r a l i s a t i o n .

I h ave p r e v io u s ly  s t a t e d  th a t  an e x c e s s iv e  q u a n t ity  o f  

r e s t i n g  j u ic e  may n o t in d ic a t e  h y p e r s e c r e t io n .  There i s  

a  c o r o l la r y  to  t h i s  v iz :  h y p e r s e c r e t io n  may o n ly  ta k e  p la c e  

d u r in g  d ig e s t io n  and fo r  a s h o r t  tim e t h e r e a f t e r .  I t  w i l l  

t h e r e f o r e  he m issed  u n le s s  th e  tuhe i s  l e f t  in  s i t u  w ith  

a v ie w  to  draw ing o f f  any s e c r e t io n  formed once th e  stom ach  

h a s em p tied  i t s e l f  o f  fo o d  c o n te n t .

There i s  o n ly  one in d ic a t io n  hy w hich  h y p e r s e c r e t io n  

may he s a id  to  e x i s t , and th a t  i s  a ra p id  r i s e  in  th e  t o t a l  

c h lo r id e  cu rve when th e  stom ach i s  f u l l .  L a te r ,  th e  shape



Name o f Patient

F a s t i n g  J u i c e .  

V o lu m e .

C e lls .

G iT /jPrr L

I .  F R A C T I O N A L  T E S T - M E A L . Date.

F asting 4  2

M ucus
ihr, |4  |2 2hr. 24 22 2 4  3hr. 3 4  3z

O n e  H o u r  J u i c e .
Blood

F r e e  H C l
S ta rch

1 0 0 (3 6 4 )
A c t iv e  H C l

90  (-327)

70C-25S)

6 0  C'EI 9)

5 0 ( 1 8 2 )

4 0 ( I 46)

3 0 ( 1 0 9 )

2 0 ( 0 7 3 )

1 0 (0 3 6 )
N
lONa OH 
(% HCU)

The shaded area rep resen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

represents free HCl.

S u m m a ry .

- fcp fc a e n ti  to ta l  a c id ity .
-■|epTes*-r\^-b c W o n  des '
.'̂ epTe<;e-»its \ y>oT̂3l»»c cliloTides.

H1P£RSBCHETm̂  HAFiD ZhFTYinG 
ftO  HVP^aiiCiDiTr ( B o u r o H )

D o w n  B R O S . .  L t o ., L o n d o n .
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o f  th e  cu rve i s  o f  no v a lu e  and th e r e  cannot he a  

" h y p er sec r e to r y "  cu rve  once th e  p y lo r u s  i s  f u n c t io n in g .

Some i n v e s t ig a t o r s  h o ld  th a t  h y p e r s e c r e t io n  i s  a  

r e f l e x  phenomenon -  th e  r e s u l t  o f  p e p t ic  u l c e r .  I f  t h i s  

w ere s o ,  h y p e f s e c r e t io n  would occu r w hether spasm i s  

e x c i t e d  or n o t .  The r e la t io n s h ip  i s  n o t  so  s im p le .

The c h i e f  e f f e c t  o f  an u lc e r  i s  on th e  m otor f u n c t io n s ,  

a s  h a s  been  shown. A l o c a l  spasm in  th e  v i c i n i t y  i s  

th e  r e s u l t .

A d u od en a l u lc e r  w i l l  produce spasm in  th e  p y lo r u s ,  

a s  w i l l  a l s o  a p y lo r ic  u lc e r ;  a g a s t r i c  u lc e r  w i l l  produce  

a r in g  spasm  in  th e  hod y, w ith  o b s tr u c t io n  su p erv en in g  

a t  e i t h e r  p o i n t .  The u lt im a te  r e s u l t  i s  th e r e fo r e  

h y p e r a c id i t y ,  f o l lo w in g  d e f i c i e n t  n e u t r a l i s a t io n ,  w hether  

i t  he in  th e  stom ach c o n t e n ts ,  f o l lo w in g  p y lo r ic  

o b s t r u c t io n ,  or in  th e  c o n te n ts  o f  th e  proxim al, s a c ,  

f o l lo w in g  th e  fo rm a tio n  o f  an h o u r -g la s s  stom ach .



Name o f Patient C f l S F  a u . i l  G H R F H  S .

I .  F R A C T I O N A L  T E S T - M E A L .  D a te .

Fastinq 4LACTIC /VciO -

Blood

F a s t i n g  J u i c e .

V o lu m e .

i s  .
C e lls .
t ^ u d j t / o a £ 90 (-327) 

8 0 ( 2 9 2 )

S-tapch
1 0 0 (3 6 4 )

70  (-255)

6 0 ( 2 1 9 )

5 0 ( 1 8 2 )

4 0 ( I 46)

30(*I09)

2 0 ( 0 7 3 )

Ihr, |4 l2 l4 2hr. 24 2z z\  3hr. 3 4  3&

O n e  H o u r  J u i c e .

F r e e  H C l

A c t iv e  H C l .

IO (-036)
N
lONa OH 
(%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

.rep resen ts free HCl.
-represents to tal acidity. .

Summary.
S E c R E T io t i  H y p P m n i f E .  n e u r m u s f l T i o n  d e l a y  e u  
HYPERhCWm- EVtDE/iCE OFPYLORiC DELAY

D o w n  B R O S . .  L t d ., L o n d o n .
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Case
No.

C h a ra cter  
o f r e s t ­
in g  j u ic e

Empty­
in g
r a t e s
in

Tu
CO]
ta
in,

bes
a-
in -

R e la t io n  o f  
in o r g a n ic  
C h lo r id e  to  
H y d ro ch lo r ic

REM. lRKS .

1 . 2 .

anci mm 
- u t e s . 

3

BIoo4

4a
0vlc

.4 b .

A cid  Curve 

5 . 6 .

1 20 c . cms 
STo b lood  
L eucocytes  
S tr e p to ­

c o c c i

2 :4 5 0 4

C ro sses  a t  
3 -4 5 . Then 
r i s e s

Marked h y p er ­
a c i d i t y  u n t i l  
2 - 4 5 .  At 2 .A .H . 
r e a c h e s  1 0 0 .
I  .C .N i l .R e s t in g  
j u ic e  s u g g e s t iv e

2 10 c . cms 
C lear

2 :1 5 0 1
C ro sses  a t  
1 - 1 5 . th en  
r i s e s

N e u t r a l i s a t io n
e f f e c t i v e

3
15 c .cm s  
B*ev/ pus  
c e l l s  and 
S tr e p to ­
c o c c i

0 5
C ro sse s  a t  
3 - 1 5 . th en  
r i s e s

N e u t r a l i s a t io n  
d e la y ed  u n t i l  
2 -4 5  .Em ptying  
m arkedly d e la y e d  
C lim bing  c u r v e .

4
7 corns. 

B a c i l l i  
No .p u s .

2 :4 5 0 0 C ro sse s
1 -3 0

S e c r e t io n  sub­
n orm al.
N e u t r a l i s â t ! on 
e f f e c t i v e

5 15 c .cm s  
Pus and 
Blood ce lL

1 1 C ro sses
2 -4 5

D ela y ed  N e u tr a l­
i s a t i o n  .B lood  
o e llS a H y p e r se c r e

6
20 c .cm s  
B ile  
S ta in e d  
D eb ris

2 :1 5 0 7 C ro sses
1 -3 0

D e b r is  in  r e s t ­
in g  s e c r e t io n .  
N e u t r a l i s a t io n  
In c o m p le te .

7
15 c .cm s  
N il  im­
p o r ta n t

2 :1 5 8 1 C ro sses  1 .
Rapid n e u t r a l i ­
s a t io n  .B lood  in  

e v er y  specim en

8 10 c .cm s
Pus and 
S tr e p to -

3+30 0 1 C ro sses  2
F e u tr a l is a t io n  
somewhat d e la y ed  
no h y p e r a c id ity .
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( 1)

9 .

( 2 )

1 0 . c .c m s . 
Food d é b r i s .

(3 )

3 :1 5

(4a )

0

(4b ) (5 )

D oes n o t  
c r o s s

( 6 )

H ypers e c r e t ! on 
p ro lo n g ed  in t o  
th ir d  hour  
N e u t r a l i  sa  t i  on 
d e la y e d .

10. 1 0 . c cm s. 
pus .S tr e p ­
t o c o c c i

1 :4 5 6 0 Alw ays
above

V ery a c t iv e  
n e u t r a l ! s a t i  on 
Pus and b lo o d  in  
sa m p le s .

11. 15 c .cm s  
Pew pus  
c e l l s

3 :1 5 0
G ro sses  
a t  3 .

S e c r e t io n  p r o ­
lo n g e d . N e u tr a l­
i s a t i o n  d e la y e d .

1 2 . 2 0 . c .cm s  
C lea r

2 :1 5 0 C r o sse s
1 -1 5

N e u t r a l i s a t io n  rap­
id  and e f f e c t i v e  
Normal c u r v e s .

1 3 . 20 c . cms 
C le a r

3 :1 5 0 C r o sse s
1 -4 5

R e s t in g  j u ic e  
A .H .3 0 .

1 4 . 20 c . cms 
C lea r

2 :1 5 0 C r o sse s
1 -3 0

Normal c u r v e s

1 5 . 7 .  e . cms 
Pus

3: C ro sses
2 - 1 5 .

P ro lo n g ed  h y p er ­
s e c r e t io n  (3 -3 0 )  
H y p e r a c id ity  (70  
a t  1 - 3 0 ) .

1 6 . 25 c .cm s  
C lea r

2 :4 5 0 C ro sses
2 .

Nprmal cu rv es

1 7 . 2 0 . c .cm s  
C lea r

2 :1 5 0 Always
above

H y p e r se c r e t io n  
N e u t r a l i s a t io n  
checked a t  3 h o u rs

1 8 . 10 c .cm s  
Pus .E p ith ­
e liu m .

3 :1 5 8
A lw ays
above

N e u tr a l!  s a t i  on 
n o t  com p lete  u n t i l  
a f t e r  th r e e  h o u r s .

1 9 . 15 c .cm s  
E p ith e ­
liu m .

3:15 0
D oes
n o t
c r o s s

H y p er a c tiv e  
s e c r e t io n .D e la y e d  
n e u t r a l ! s a t i  o n . 
H y p e r a c id ity . (100  
a t  2-30).D uodenal 
ty p e .
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W
20

( 2 )

10 c .c m s .
C lea r

(3 )

1 :1 5

(4a)

0

(4b) (5 )  (6 )

A ch lo rh y d r ia

21 15 c .c m s .  
C lea r

2 :1 5 4 C r o sse s  
a t  2 :1 5

Normal c u rv es

22 15 c . cm s. 
C le a r

2 :3 0 0 D oes n o t  
c r o s s

H y p e r a c id ity .N o  
n e u t r a l i s a t i o n .

2 3 . 20 c . cm s. 
C lea r

2 :1 5 0 C r o sse s
1 - 4 5 .

H y p e r se c r e t io n  
R apid n e u t r a l i s a t io n  
u n t i l  2  h o u r s . 
H y p e r a c id ity .

2 4 . 1 0 . c .  cm s. 
P u s . 
M u cu si.

3 :1 5
Always
above

Normal c u rv es  
Pus and Mucus in  
r e s t in g  j u ic e

2 5 . 1 5 . c ,c m s . 
P us.R ed  
B lood  
c e l l s .

3 :1 5 0
C r o sse s  
a t  1 -4 5 .

Normal cu rv es  
Pus and b lo o d  
c e l l s .

TABLE IX.

SUMMARY OF PINDING3 PROM ANALYSIS OP GASTRIC 

CONTENTS IN GASTRIC ULCER SERIES.

(a . H. -  H y d ro ch lo r ic  A cid ) .



Name of Patient C H S E  G Ü . 3 ,  G R R P  H J.
I. FRACTIONAL TEST-MEAL. Date.

F a s t i n g  J u i c e .  

V o lu m e .
/ ^ C/t/VM/) .

C e lls .
£ j c £ 1^

Bile ~h O n e  H o u r  J u i c e .

B lood
F r e e  H C l .

A c t iv e  H C l.
90  (-327) TC.

7 0 1 2 5 5 )

6 0 ( 2 1 9 ) I . e .

3 Q (-I0 9 )

2 0 ( 0 7 3 )

1 0 (0 3 6 )
N
lONa OH 
(%HCL.)

T he shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

. ^ ^ = ^ ^ ^ r e p r e s e n t s  free HCl.
•represents to tal acidity.
.Teprê ents clilorides 
.■ |e rre .5CTit5 irvoT ^an ic  diloviJ^s .

S u m m a r y .
/ \C T iV E  SEOÏET/Orf. tiEurRAU'S^é\nOh V E L A iE D .

down BROS.. L t d . ,  L o n d o n .
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T ab le IX i s  a summary o f  f in d in g s  from  t e s t  m ea ls  g iv e n  to  

th e  tw e n ty f iv e  c a s e s  w ith  g a s t r i c  u l c e r a t i o n .  The f in d in g s  

a re  n o t  a t  a l l  c o n s ta n t  and th e  ty p e  o f  curve v a r ie s  

g r e a t l y . .

E le v e n  c a s e s  (44  p er  c e n t )  showed d e la y e d  and i n e f f e c t ­

iv e  n e u t r a l i s a t i o n  w ith  some e v id e n c e  o f  p y lo ro sp a sm .

In  th e s e  grap h s th e  c u rv es  conform  to  a  more d e f i n i t e  

ty p e  a s  e x e m p lif ie d  by Graph 7 . (C ase G .U .3 ) . (The p a r t ic u ­

l a r s  o f  t h i s  c a se  w ere a s  f o l l o w s : -  M ale, aged 37 . Two 

s i s t e r s  had " in d ig e s t io n " .  Two y e a r s  h i s t o r y  o f  s e v e r e  

s h o o t in g  p a in  b eh in d  sternum  and b etw een  sc a p u la e  com ing  

on one h a l f  to  one hour a f t e r  m e a ls . No n o c tu r n a l p a in .  

V om itin g  v ery  fr e q u e n t  and ea sed  p a in .  A lk a l ie s  ea sed  

p a in . No hâ ,ém atem esis. No m ela en a . Hyp era  e s  th e  s ia  in  

e p ig a s tr iu m . No p e r i o d i c i t y .  Barium m eal -  p e n e tr a t in g  

u lc e r  l e s s e r  cu r v a tu re  ( p la t e  l ) . Laparotom y -sto m a ch  

a d h eren t to  under s u r fa c e  o f  l i v e r ,  a lo n g  l e s s e r  cu r v a tu r e . 

Much th ic k e n in g  o f  stom ach w a ll  h ig h  up on l e s s e r  

c u r v a tu r e . U lc e r  fo u n d ) .

In  th e s e  e le v e n  c a s e s  th e  cu rv es  were above th e

l i m i t s  o f  norm al.

The g r e a t e s t  q u a n tity  o f  r e s t in g  j u ic e  o b ta in e d  was 

25 c.cm s> and food  d e b r is  was p r e s e n t  in  two sp e c im e n s .

In  e le v e n  c a s e s ,  pus c e l l s  and s t r e p t o c o c c i  were found
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and b lo o d  a l s o  in  two o f  t h e s e .  In  o n ly  one c a se  was th e  

v a lu e  o f  h y d r o c h lo r ic  a c id  h ig h ,  v i z ,  3 0 .

A long w ith  th e  d ig e s t in g  m ea l, b lo o d  was p r e s e n t  in  

th r e e  c a s e s ,  in  o n e , s i x ,  and e ig h t  tu b e s  r e s p e c t i v e l y .

A n a ly se s  o f  e ig h t  m ea ls  p ro v id ed  c u r v e s  e s s e n t i a l l y  

w ith in  norm al l i m i t s .

One c a se  gave a cu rve t y p ic a l  o f  th a t  found in  

d u od en al u l c e r .  I t  i s  w orth y  o f  n o te  t h a t  t h i s  p a t ie n t  

had a w ell-m a rk ed  h o u r - g la s s  stom ach .A t o p e r a t io n  th e  lumen 

w as found to  be so sm a ll th a t  o n ly  w ith  d i f f i c u l t y  co u ld  a  

tube be p a sse d  through  i t .  The su rm ise  i s  th a t  th e  con ­

t r a c tu r e  a c te d  in  l i k e  manner a s  spasm o f  th e  p y lo r ic  

s p h in c te r  and th a t  th e  tu be e n te r e d  o n ly  th e  p rox im al s a c ,  

from  w h ich  th e  c o n te n ts  f o r  a n a ly s i s  were t h e r e fo r e  drawn. 

The h i s t o r y  o f  t h i s  p a r t ic u la r  c a se  i s  a s  f o l lo w s  (C ase  

G .IJ .1 9 ). WOMAN. Age 4 7 . For fo u r  y e a r s  had b urn ing p a in  

in  e p ig a s tr iu m , o c c u r r in g  one hour a f t e r  m e a ls . V om iting  

fr e q u e n t  and p r o f u s e .  H aem atem esis on th r e e  o c c a s io n s .

No M elaen a . No l o s s  in  w e ig h t .  A p p e t ite  n orm al.

Barium  M eal. Hour g l a s s  stom ach w ith  p e n e tr a t in g  u lc e r  

a t  l e s s e r  c u r v a tu r e , in  c a r d ia c  p o r t io n .  A t o p e r a t io n  hour 

g l a s s  stom ach w ith  p e n e tr a t in g  u lc e r  on l e s s e r  c u r v a tu r e . 

Lumen v e r y  s m a ll .  P a r t i a l  g a s tre c to m y  p erfo rm ed . U lc e r  

b e n ig n . P l a t e s  3 and 4 and Graph 5 r e f e r  to  t h i s  c a s e .



Name o f Patient C f l S E  G . a  x o .  Q R R P t r  g .

I. FRACTIONAL TEST-MEAL. Date.

F a s t i n g  J u i c e .

V o lu m e .

/ 0
C e lls .

Fasting A-
kAlTtC ^—
NkfcetfcS

Ihr, |4  |2 11 2hr. zk zk 2 4  3hr. 3 i  3&

O n e  H o u r  J u i c e
Blood

F r e e  H C l
S ta rch

100(364 .)
A c t iv e  H C l.

90  (-327)

8 0 ( 2 9 2 )

70  (-255)

6 0 ( 2 1 9 )

5 0 ( 1 8 2 )

4 0 (1 4 6 )

3 0 ( 'IG 9 )

2 0  ( '0 7 3 )

H I  FR E E  H C )

1 0 (0 3 6 )

m N a OH 
(%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), o f 8o% of normal people.
r̂ pr»»«<‘n»g free HCl.

-represents to tal acidity.
l'a") 5.)

_'^epîesen1'. )v»oTga.n\t c'U'lcT»‘leç.

Summary.
f i E U r t i / t U 5 i \T i0 ti cFF£CTii/£. ACHLORHYVRIA.

down BROS.. L td . ,  L o n d o n .
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A ch lor’ v d r ia  was found in  th e  a n a ly s i s  o f  one c a s e .  

I t  i s  to  be n o ted  th a t  t h i s  was a c a se  w ith  a ra p id  

em ptying r a t e  (one and a h a l f  h o u rs) and w ith  b i l e  

p r e s e n t  in  ev er y  sp ec im en . In  o n ly  one o th e r  c a s e  

was s e c r e t io n  subnorm al. C on cern in g  th e  r a t e  o f  

em p ty in g , s ta r c h  was p r e s e n t  on co m p le tio n  o f  th e  

m eal in  two c a s e s ,  th e  a v era g e  r a t e  b e in g  two and a  

q u a r ter  h o u r s .



6 2 .

C ase
F o .

1 .

C h a ra cter  E 
o f r e s t -  Î 
in g  j u i c e . I

2 .

Imp t y ­
ing 
' a t e .

Tubes 
c o n t a - • 
in in g

d e la t io n  o f  
Inorganic  

C h lo r id e  to  
Sydro ch lo r ic  
k o  i d  Curve

5 .

REMARKS

6 .3 .

3L002>

4 a . ^

e/ts

lb .

1 15 c .cm s  
Pus

0 2 D oes n o t  
C r o ss .A .H . 
C lim b in g .

A c t iv e  s e c r e t io n  and 
p r o lo n g e d .n e u t r a l i ­
s a t io n  v ery  im p er fec t

2 . 10 c .cm s  
E p ith e liu m

0 4 C r o sse s  AH 
C lim bing

A c t iv e  s e c r e t io n .
N e u t r a l i s a t io n
d e la y e d

3 15 c .cm s  
C lea r

2 :1 5 0 4 C ro sse s  and 
r e c r o s s e s  
AH C lim bing

N e u t r a l i s a t io n  
spasm odic .H yp eracid ilj 
I n t e r m it t e n t  p y l o r e - i 
spasm

4 25 c .cm s  
Pus

2 :1 5 0 1 C r o sse s  and 
r e c r o s s e s

A c t iv e  s e c r e t io n  
D elayed  and spasmo­
d ic  n e u t r a l i s a t io n  
I n te r m it t e n t  
p y lorosp asm

5 20 c .c m s .  
C lea r

1 :1 5 0 5 A ch lo rh y ­
d r ia

S e c r e t io n  a c t iv e  but 
d e la y e d .N e u t r a l i s a ­
t io n  im m ediate .Rapid  
e m p ty in g .

6 . 16 c .cm s  
C lea r

2: 0 5. H yp och lor-»
h y d r ia

N e u t r a l i s a t io n  e a r ly  
and com plete

7 20 c .cm s  
C lea r

8 0 C ro sses  anc 
r e c r o s s e s  
C lim bing AE

H y p e r a c id ity . 
s u s ta in e d  p y lo r o ­
spasm .B lood  p r e s e n t .

8 20 c .cm s  
C lea r

2: 0 0 C r o sse s  ab­
ove a t  1-15

Normal

9 20 c .cm s  
C lea r

3 :1 5 0 4 C r o sse s  and 
r e c r o s s e s  
C lim bing Al

H y p e r s e c r e t io n .  
Im p erfec t and  
spasm odic n e u t r a l i ­
s a t io n  .R e st  in g  AH 5C

10 4 .C . cms 
C lea r

2 :4 5 0 2 C ro sse s  a t  
1 :3 0

Normal

11 15 c .cm s  
C lear

2 :1 5 0 8 C ro sse s  a t  
1 -4 5

H y p e r se c r e t io n  
E x c e s s iv e  
N e u t r a l i s a t i o n .



oo

(1) (2 ) (3 ) (4a) (45) (5 ) (6 )

1 2 . 10 c .cm s  
Pus

■ 2 :1 5 ' 0 1 C r o sse s  and 
r e c r o s s e s  
C lim bing AH

H y p e r s e c r e t io n  
I n t e r m it t e n t  spasm  
H y p e r a c id ity .

1 3 , 1 0 . c .om s
C le a r

1 :1 5 0 8 C ro sse s  and 
r e c r o s s e s  
C lim b in g  AH

Form al co u r se  fo r  
2-  ̂ h ou rs th en  
p y lo r 0spasm .

1 4 . 10 c , oms 
c le a r

2 :4 5 0 8 Alw ays
above

H y p e r a c tiv e  
se c r e t io n .S o m e  
h y p e r a c id i t y .

1 5 . 8 c .cm s  
C lea r

0 4 C r o sse s  and 
r e c r o s s e s  
C lim bing AH

H igh r e s t in g  A .H .(5 0 ]  
H e u t r a l i  s a t  i  on 
i r r e g u l a r . I n t e r ­
m it t e n t  spasm . 
H y p e r a c id ity ,

16 20 c .cm s  
Blood

0 0 A lw ays
below

Ho n e u t r a l i s a t io n  
R e s t in g  A .H .80  
P e r s i s t e n t  p y lo r o -  
spasm .

1 7 . 26 c .cm s  
Leucocytei 5

0 3 A lways
b elow

H y p e r a c id ity  
D e f i c i e n t  and 
d e la y e d  n e u t r a l i s a ­
t io n .  C lim bing cu rv es

1 8 . 4 c .cm s  
C lea r

0 0 G ro sses  and 
r e c r o s s e s

H y p e r a c id ity .  
D e f i c i e n t  n e u t r a l i ­
s a t io n .  P y lo r 0spa sm.

1 9 . 10 c .cm s
C lea r

0 ' 8 A lways 
b elo w . 
C lim bing AH

R e s tin g  A .H .65  
H y p e r a c id ity .
F e u t r a l i  s a t i  on 
im p e r f e c t .P e r s i s t e n t  
spasm .

2 0 . 2 0 . c .cm s  
C lea r

' 3 :15 0 5 Always below  
C lim bing AH

H y p e r se c r e t io n
H y p e r a c id ity .
D ela y ed  and im p erfect  
n e u t r a l i  s a t io n .  
P e r s i s t e n t  spasm .

2 1 . 25 c .cm s  
P us

0 5 C r o sse s  and 
r e c r o s s e s  
C lim bing AH

H y p e r a c id ity .D e la y e d  
and im p e r fe c t  
n e u t r a l i  s a t i  o n . 
P y lo ro sp a sm .
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(1 ) (2) (3) (4 a ) (4b) (5 ) (6)

22 15 c .cm s  
C lea r

0 0 A lw ays
below
C lim bing AH

D ela y ed  and im p e r fe c t  
n e u t r a l i  s a t  i  bn .H yper­
a c i d i t y  .R e s t in g  AH 60 
P e r s i s t e n t  spasm

23 15 c .cm s  
C lea r

0 8 Alw ays
below
C lim bing AH

H y p e r se c r e t io n  .H yper­
a c i d i t y  .Im p e r fe c t  and 
d e la y e d  n e u t r a l i s a t io n  
R e s t in g  AH 3 5 .  
P e r s i s t e n t  spasm .

2 4 . 10 c . cms 
C lea r

0 2 C r o sse s  and 
r e c r o s s e s

H y p o se c r e tio n  
I n te r m it t e n t  spasm

25 20 c .cm s  
C lea r

3 :4 5 0 7 C ro sse s  and 
r e c r o s s e s

L a te  h y p e r a c id ity  
L a te  spasm

26 10 c . cms 
C lea r

2 :4 5 0 8 C ro sse s  a t  
1 :1 5

S e c r e t io n  d e la y e d  
Form al cu r v e s

27 5 .C . cms 
E p ith e ­
liu m

3:15 0 7 B elow  u n t i l  
3 -1 5

H y p e r a c id ity  
P ro lo n g ed  spasm

28 20 c .cm s  
C lea r

3 :1 5 0 1 Always
below
C lim bing AH

P ro lo n g ed  h y p e r a c id ity  
n e u t r a l i s a t i o n  much 
d e la y e d .P e r s is t e n t  
spasm.

2 9 . 20 c .cm s  
Pus .S trep
- t O C O G C i

0 0
Always
below

E x c e s s iv e  s e c r e t io n  
H y p e r a c id ity  .D e f ic ie n t  
n e u t r a l i s a t i o n .  
P e r s i s t e n t  spasm .

3 0 . 20 c .cm s  
C lea r

3 :30 0 2 C r o sse s
3 -3 0

H y p e r a c id ity  .Marked 
d e la y  in  n e u t r a l i s a ­
t io n  .R e s t in g  J u ic e  
A .H .7 0 .

TABIÆ X.

SUIMARY OP PIFDIFGS PROM ANALYSIS OP GASTRIC CONTEFTS IF  
DUODEFAL ULCER SERIES.

(A .H . -H y d r o c h lo r ic  A c id . Em ptying r a te  in  h ou rs and  
m in u te s . In  c a s e s  where th e r e  i s  no e n tr y  under I3y 
s ta r c h  was s t i l l  p r e s e n t  on co m p le tio n  o f  t e s t } .



Name of Patient C f i S E D - U  ST Qî^RPH f
I .  F R A C T I O N A L  T E S T - M E A L .  D a te .

F a s t i n g  J u i c e .  

V o lu m e .

C e lls .

Fastinq 4 22 2 4  3hr. 3 4  32

Bile
O n e  H o u r  J u i c e -

Blood
F r e e  H C l

A c t iv e  H C l.
90  (*327)

TTC.

50  («18 2) 

4 0 ( 1 4 6 )

3 0 ( 1 0 9 )

2 0 ( 0 7 3 )
TA.

IO (-036)
N
lONa OH 
(%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

-represen ts free HCl.
-represents to tal acidity.

-TepftsCTiTb H -« o T ^ in ic  t l i l c r i d e s .

Summary.
ESSEriTiALLY hOHhAL FihDINGS.

DOWN BROS.. L td . ,  L o n d o n .
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In  T ab le  X we have a  svunmary o f  t e s t  meal r e s u l t s  in  th e  

t h i r t y  c a s e s  o f  d u od en a l u l c e r a t i o n .  In  t h i s  s e r i e s  the  

f i n d i n g s  a r e  much more c o n s i s t e n t  than i n  the  g a s t r i c  

u l c e r  grou p , and can be d iv id e d  i n t o  fo u r  d i s t i n c t  t y p e s .

TYPE 1 .  Pour c a s e s ,  v i z ,  Numbers 8 , 1 0 , 1 4 ,  and 2 6 ,  

f a l l  in t o  t h i s  t y p e ,  in  w hich th e  c u r v e s  show no d e v i a t i o n  

from norm al. The em ptying r a t e  i s  w i t h in  a v e r a g e  l i m i t s ;  

th e  r e s t i n g  j u i c e  i s  c l e a r ;  and th e  in o r g a n ic  c h lo r id e  

cu rve  c r o s s e s  th e  A .H .cu rv e  e a r l y  and c o n t in u e s  to  c l im b ,  

n e u t r a l i s a t i o n  b e in g  e f f e c t i v e  (Graph 9 ) .

TYPE 2 .  embraces two c a s e s ,  numbers 5 and 6 ,  where  

h y p o c h lo r h y d r ia  i s  p r e s e n t .  I t  w i l l  be n o ted  t h a t  i n  t h e s e  

c a s e s  th e  r a t e  o f  em ptying i s  f a i r l y  r a p id ,  e x e m p lify in g  

th e  "hurry" ty p e  a lr e a d y  spoken o f .  The r a t e  o f  s e c r e t i o n  

i s  a c t i v e  but n e u t r a l i s a t i o n  ta k e s  p la c e  im m e d ia te ly ,  and 

i s  com p le te  . t o-1.r> a ninnvFw- »ii m rftri i  o 1 eg-icftl-- f-i-ndingD in  the  

nn.mn pat, i o n  t. :a n r  m p r la o A n Graph 10 . )

The rem ain ing  two t y p e s ,  com p ris in g  80 p er  c e n t ,  are  

t h o s e  u s u a l l y  a s s o c i a t e d  w ith  duodenal u l c e r .

T̂ fPE 3 .  G ases numbers 1 , 1 6 , 1 7 , 1 9 , 2 0 , 2 2 , 2 3 , 2 7 , 2 8 , and 

2 9 .  Here we have a graph in  which a t  no tim e d o es  th e  

cu rve  o f  in o r g a n ic  c h lo r id e s  r i s e  above th e  curve o f  

h y d r o c h lo r ic  a c i d ,  n e u t r a l i s a t i o n  b e in g  v ery  d e f e c t i v e .



Name o f Patient

Fasting Juice.

Volume.
I ,

Cells.

6  / O .
I. FRACTIONAL TEST-MEAL. Date.

Bile One Hour Juice.
Blood

Free HCl

Active HCl,
TC.

8 0 ( 2 9 2 )

3 0 ( 1 0 9 )

2 0 ( 0 7 3 )

IO(-036)
N
10 Na 0  H (%HCL.)

TA
HC.I .

T he shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

II represents free HCl.
-rep resen ts to tal acidity.
-leprese-iiTs to ta l  c'K loî'ides. 
«lepîese-nT, irvOT̂aTiit chloTldeç .

Summary.
nE(fTR/\LiSnnon COriFLEra . HïaOCHLORUYDRia.

d o w n  BROS.. L t d . ,  L o n d o n -
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The A .H .cu rve  i s  o f  th e  c l im h in g  t y p e .  In  t h i s  typ e  th e  

s h o r t e s t  tim e o f  em ptying i s  th r e e  h o u r s , f o r t y  f i v e  

m i n u t e s . ( i n  th r e e  c a s e s  o n ly ;  th e  rem ainder were n o t  

em ptied  a t  the c o m p le t io n  o f  t e s t .  Both th e  d e la y e d  

em ptying and d e f e c t i v e  n e u t r a l i s a t i o n  g i v e  p r a c t i c a l l y  

c o n c lu s iv e  e v id e n c e  o f  p y l o r i c  spasm. The r e s t i n g  j u i c e  

i n  o n ly  one c a se  i s  h e l p f u l , b l o o d  b e in g  p r e s e n t . (Graph 11)

TCPE 4 .  C ases  numbers 2 , 3 , 4 , 7 , 9 , 1 1 , 1 2 , 1 3 , 1 5 , 1 8 , 2 1 , 2 4 ,  

2 5 ,3 0 .  T h is  type shows e v id e n c e  o f  i n t e r m i t t e n t  p y lo r o ­

spasm. The in o r g a n ic  c h lo r id e  curve r i s e s  above the A.H. 

c u r v e ,  o n ly  to  f a l l  a g a in  a t  one or more p o in t s  in  th e  

g ra p h . Here the  one curve i s  th e  in v e r s e  o f  the o t h e r .  

N e u t r a l i s a t i o n  p r o c e e d s , t h e r e f o r e ,  but i s  checked a t  

v a r io u s  p o i n t s ,  and, c o n s e q u e n t ly ,  d e la y e d .  Seven  

c a s e s  i n  t h i s  type  showed c o n s id e r a b le  d e la y  in  th e  

em ptying r a t e  o f  the  g a s t r i c  c o n t e n t s . (Graph 1 2 ) .

25 c .cm s was th e  maximum amount o f  r e s t i n g  s e c r e t i o n  

from any o f  th e  t h i r t y  c a s e s ,  and in  o n ly  sev en  was th e  

f r e e  h y d r o c h lo r ic  a c id  v a lu e  h ig h e r  than norm al. In s i x  

tu b e s  o f  r e s t i n g  j u i c e ,  pus was found . The p r e se n c e  o f  

b lo o d  was d em onstrated  in  o n ly  two c a s e s .

I t  w i l l  be observed  t h a t  th e  r a t e  o f  emptying v a r i e s  

g r e a t l y ,  ra n g in g  from th e  c a s e s  w ith  "hurry" to  th o se  in  

w hich th e r e  i s  p ro lon ged  and s u s ta in e d  py lorospasm , w ith  

s ta r c h  s t i l l  p r e s e n t  on co m p le t io n  o f  the t e s t .



Name o f Patient
C A S E  i i .

I. FRACTIONAL TEST-MEAL. Date.

Fasting Juice. 

Volume.

Cells.

Bile -pOne Hour Juice. 

Free HCl
Blood

S tar ch
100(364 .)

Active HCl.
rA.

HXl
90 (-327)

8 0 ( 2 9 2 )

3 0 ( - l 0 9 ) |.C.

10 (-036) 
N
l ONaOH
(%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.
rep resen ts free HCl.

-represen ts to tal acidity.
-TepTesetî s tola)-re pTesei-xVs cliloTides

Summary. E X C fS5 / i /£  SPCRETiON. HO SI GNS  O F N  ̂ C/rRALi SAT/ON  
i f i P F R A C i V l T Y -  S i / S T A i N E D  PYLO R O SPASm ,

DOWN BROS., L t d . ,  L o n d o n .
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Câ>S6
S o .

. C h a ra cter  
of r e s t ­
in g  j u i c e

Empty­
in g
r a t e

Tubes
c o n ta ­
in in g

R e l a t i o n  o f  
in o r g a n ic  
C h lo r id e  and 
Hydro cbLoric 
A cid  cu rv es

REMARKS

BLOOD b ’ ile

1 10 c . cms 
Pus

0 7 A c h lo r h y d r ia Ifo i n d i c a t i o n  
o f  o b s t r u c t io n

2 . P u s .S t a r c h . 
B oas-O p p ler  
B a c i l l i . 
M u sc le -f ib res

6 d A c h lo r h y d r ia High t o t a l  
a c i d i t y  due to  
o r g a n ic  a c i d s

3 P u s .S t r e p t o ­
c o c c i

3 :3 0 0 0 A c h lo r h y d r ia Rapid
n e u t r a l i s a t i o n

4 . P u s .B lo o d
B a c i l l i
D e b r is

2: 0 8 A ch lo rh y d r ia n e u t r a l i s a t i o n  
Rap id

5 . P u s .B lo o d .
B a c i l l i
D e b r is

8 0 A c h lo r h y d r ia
A c i d i t y  due 
to  o r g a n ic  
a c i d s

6 . P u s .B o a s -  
Oppler-, 
B a c i l l i . 
D e b r is

7 0 A c h lo r h y d r ia
P r a c t i c a l l y  
no s e c r e t i o n

7 . B lo o d .B o a s -  
Oppler  
B a c i l l i  
D e b r is

8 0 A ch lo rh y d r ia
S e c r e t i o n
A c t iv e

TABLE X I.

SUIiMARY OF BIBDIITGS BROM ANALYSIS OF GASTRIC COlSrTEFTS 

I S  OARCIHOMA VBUTRICULI SERIES.



Name o f Patient

Fasting Juice. 

Volume
/ S

Cells.

C f f S E D U S ,  G R f l V H  i X .

I. FRACTIONAL TEST-MEAL. Date.

Bile ^ One Hour Juice.
TC,

Free HCl
Blood

Active HCl.
9 0  (-327)

6 0 ( 2 9 2 )

T/\.3 0 (* I0 9 )

10 (-036) 
N
lONa OH 
(%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

_ _ _ _ _ r e p r e s e n t s  free HCl.
-rep resen ts to tal acidity.
— cMor. ' ifeç 
_f^Te'se-n^î. i-noî̂ a>»»c

Summary.
Æ C r f l / £  S ^ C N E T t O I i ,  ^ E ( / r M L i 5 A T / 0 / i  Sp/IS/^ODtC  

f f V P e N C t f L O R H Y D P / / ) .  i T T B h T  P Yl^O R O S

Do w n  BROS.. l t d . ,  L o n d o n .
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A Bummary o f  th e  f i n d i n g s  in  th e  a n a l y s i s  o f  

t e s t  m ea ls  from th e  sev e n  c a s e s  o f  carcinom a v e n t r i c u l i  

ap p ears  in  T ab le  X I , A mere g la n c e  a t  t h i s  t a b le  i s  

s u f f i c i e n t  to  show th e  v a lu e  o f  th e  f r a c t i o n a l  t e s t  

m eal i n  th e  d ia g n o s i s  o f  t h i s  d i s e a s e .

A c h lo r h y d r ia  o ccu rs  in  e v e r y  c a se  and in  no o th e r  

c o n d i t io n  i s  i t  so  c o n s t a n t ,  w i th  th e  e x c e p t io n  o f  

A d d iso n ia n  Anaemia. I t  w i l l  be se e n  t h a t  fo o d  d e b r i s ,  

b lo o d ,  b a c t e r i a  and pus a r e  found in  each  t e s t ,  B o a s-  

Oppler B a c i l l i  b e in g  p r e s e n t  in  th r e e  c a s e s .  In  fo u r  

c a s e s ,  th e  p r e se n c e  o f  b lo o d  was d em on strated  in  e v e r y  

t e s t  tu b e .

The t o t a l  a c i d i t y  in  s i x  c a s e s  was w i t h in  normal 

l i m i t s ,  b u t t h i s  was d u e , n o t  to  f r e e  h y d r o c h lo r ic  a c i d ,  

but to  th e  p r e s e n c e  o f  o r g a n ic  a c i d s .

In  o n ly  one c a se  was th e  emptying r a t e  w i t h in  two 

h o u r s ,  th e  remainder b e in g  over th r e e  and a h a l f  h o u r s .

(Graph 1 3 ) .



Name o f Patient G .C .6 : / 3 .
I. FRACTIONAL TEST-MEAL. Date.

F ast " 9 4 2 4  Ihr. \k à  \i zhr.zz zi  z l  s h p . s i s i

Fasting Juice. 

Volume.

Cells.

/Loo,

ChĈ /e,̂ /!»«>!»

f f

One Hour Juice.
+f

Free HCl 

Active HCl.

uMrit- Mit) M ut u b-

Bf ood

S tarch
1 0 0 (3 6 4 )

90  (*327)

7 0 (2 5 5 )

6 0 ( 2 1 9 )

5 0 ( 1 8 2 )

40(146)

30(’I09)

20(073)

NO i F « e E  H O .

10 (0 3 6 )
N
10 Na 0 H (%HCL.)

The shaded area represen ts the lim its for free H .Cl. (dimethyl indicator), of 8o% of normal people.

— -  represents free HCl.
-represents to tal acidity. ^
-Kritscwls toVi^ tlxloTides , 
-̂ cfîeseTvt̂  ^cTIottJcs^

Summary.
LESSENEU SECRETiOft. JiCiD LEYPL L O ^  A N D  J>UB f ù  
0 R C :H ,S iC ^ C iD 5 , f i c U r R A U S f m O t i  iRRRCxULAR, 
A < ^R LO R A YV R iA ^,

d o w n  BROS.. L td . ,  L o n d o n .
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S P E - O I M E N  G A S E S .

CASE G .U .3 .  M a le ,a g e  3 7 .  Had s u f f e r e d  from abdom inal 

p a in  f o r  two y e a r s .  J a u n d ice  two y e a r s  p r e v i o u s l y .  Two 

s i s t e r s  had " i n d i g e s t io n " .  Heavy smoker.

P a in  commenced two y e a r s  p r e v io u s  to  a d m is s io n .  Was 

f e l t  beh ind  lo w er  p a r t  o f  sternum  and betw een  s c a p u la e .  

S ev ere  and "stabb ing"  in  c h a r a c t e r ,  coming on a h a l f  t o  one 

hour a f t e r  m ea ls  and l a s t i n g  about one h o u r .  P e r i o d i c i t y  

p r e s e n t .  Ho n o c tu r n a l  p a in .  P a in  ea sed  by v o m it in g  and by 

a l k a l i e s .  V om iting v e r y  f r e q u e n t .  Ho h a e m a te m e s is .  A p p e t i t e  

go o d . H eartburn marked. Bow els  c o n s t i p a t e d .  Ho m elaen a .

Ho l o s s  in  w e ig h t .  T en d ern ess  in  e p ig a s tr iu m .  Van den Bergh  

t e s t  showed n o th in g  abnorm al. Wasserman t e s t  was n e g a t iv e .

Radiogram showed "Stomach o f  h o u r - g la s s  type w ith  

p e n e t r a t in g  u l c e r  about midway on l e s s e r  c u r v a t u r e " ( P la t e f j ^  

rm,f1 ft-).

F r a c t i o n a l  t e s t  m e a l .  A c t iv e  s e c r e t i o n . n e u t r a l i s a t i o n  

d e la y e d  w ith  con seq u en t r i s e  in  a c id  c u r v e .  P robab ly  p y lo r o ­

spasm. A n a l y s i s  s u g g e s t iv e  o f  u l c e r  in  p y l o r u s . (G r a p h * /^ ) .

Laparotom y. Stomach a d h eren t  to  under su r fa c e  o f  l i v e r  

a lo n g  l e s s e r  c u r v a tu r e .  Large in d u ra ted  u l c e r  h ig h  up on 

l e s s e r  c u r v a tu r e .
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CASE G .Ü .1 6 .  M ale , age 4 5 .  Complained o f  p a in  in  e p ig a s tr iu m  

of  f o u r te e n  m onth’ s d u r a t io n .  P r e v io u s  h i s t o r y  - n i l  

p e r t i n e n t .  Fam ily  h i s t o r y  -  n i l  p e r t i n e n t .

P a in  came on f o u r t e e n  months p r e v io u s  to  a d m is s io n .

Was f e l t  i n  e p ig a s tr iu m  o n ly  and was o f  a c u te  and "stabbing"  

c h a r a c t e r .  D e f i n i t e l y  no food  r e l a t i o n s h i p .  Came on 

g r a d u a l ly  and d isa p p e a r e d  s u d d e n ly .  Ho p e r i o d i c i t y .

H octu rn a l p a in  p r e s e n t .  P a in  was ea sed  by a l k a l i e s  and 

v o m it in g .  V om iting  f r e q u e n t .  Haem atem esis on s e v e r a l  

o c c a s i o n s .  A p p e t i t e  g o o d . H eartburn tr o u b le so m e .  Bow els  

c o n s t i p a t e d .  Ho m ela en a . Ho l o s s  in  w e ig h t .  S l i g h t  

t e n d e r n e s s  l o c a l i s e d  midway betw een  e n s ifo r m  c a r t i l a g e

and u m b i l i c u s .

Van Den Burgh t e s t  -  n i l  abnorm al.

Radiogram- P e n e tr a t in g  u l c e r  on l e s s e r  c u r v a tu r e .  Ho

d e la y  in  em ptying t im e .

Fractional te s t  meal. Secretion active and prompt, 

neutralisation  e ff ic ie n t . The analysis shows normal

gastric function.

Laparotomy. P e n e tr a t in g  u l c e r  on l e s s e r  c u r v a tu r e .

P artia l gastrectomy performed.
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CASE G .U0I 7 . M ale, age  3 6 .  Complained o f  abdom inal p a in  

o f  two y e a r s  d u r a t io n .

P r e v io u s  h i s t o r y -  e n t e r i c  f e v e r  in  1 9 0 2 .  F am ily  

h i s t o r y -  n i l  p e r t in e n t .W a s  h ea v y  d r in k e r  o f  s p i r i t s . P a i n  

s t a r t e d  two y e a r s  p r e v io u s  to a d m is s io n .  Was sharp in  

c h a r a c t e r .  F e l t  in  e p ig a s tr iu m  and betw een  s c a p u la e .

Came on one hour b e fo r e  m e a ls .  P e r i o d i c i t y  p r e s e n t .  

H o c tu r n a l  p a in  a b s e n t .  Eased by food  but n o t  by v o m it in g .  

V o m itin g  f r e q u e n t .  Ho h a em a tem esis .  Bow els c o n s t i p a t e d .

Ho m e la en a .

Radiogram . H oth ing  abnormal n o te d .

F r a c t io n a l  t e s t  m ea l.  H y p e r s e c r e t io n ,p r o lo n g e d  

f o r  th r e e  h o u r s ,  n e u t r a l i s a t i o n  ra p id  and e f f e c t i v e  but  

p o s s i b l y  some p y l o r i c  spasm a f t e r  th r e e  h o u r s .

C ou rse . Had th r e e  weeks on H u r s t ’ s D i e t  and was 

d is c h a r g e d  f r e e  from  p a in .  Was r e -a d m it te d  two months 

l a t e r  w i th  p r o fu s e  h a em a tem esis .  A f t e r  c o u rse  o f  

a p p r o p r ia te  m ed ica l t r e a tm e n t ,  lap arotom y was perform ed  

and an in d u ra ted  s h a l lo w  u l c e r  found low down on l e s s e r  

c u r v a tu r e .
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CASE D .U .4 .  M a le ,a g e  2 8 .  Complained o f  f i v e  y e a r ’ s p a in  

i n  abdomen.

P r e v io u s  h i s t o r y .  Gas p o is o n in g  in  1917 and 1 9 1 8 .

Pneumonia th r e e  y e a r s  b e f o r e  a d m is s io n .  Fam ily  h i s t o r y -  

Mother and b r o th e r  had P h t h i s i s  P u lm o n a l i s .

P a in  commenced f i v e  y e a r s  p r e v io u s  to  a d m is s io n .  Was 

l o c a l i s e d  to  e p ig a s tr iu m  and was d u l l  and h ea v y  in  

c h a r a c t e r .  Came on a lw ays  from one and a h a l f  t o  two h ou rs  

a f t e r  m ea ls  and was r e l i e v e d  by v o m it in g  or ta k in g  o f  fo o d .  

P e r i o d i c i t y  p r e s e n t .  H octu rn a l hunger p a in  p r e s e n t .  V om iting  

o c c a s i o n a l .  Ho h a em a tem esis .  A p p e t i t e  g o o d . B ow els  c o n s t i p a t e d ,  

M elaena p r e s e n t .

T en d ern ess  and some r i g i d i t y  p r e s e n t  over r i g h t  r e c t u s .

Ho abnormal p h y s i c a l  s ig n s  d e t e c t e d  in  c h e s t .

Radiogram. Stomach d i l a t e d  and p t o s i s  p r e s e n t .  Some 

d e fo r m ity  o f  d uodenal c a p .  P e r i s t a l s i s  b r i s k ;  m eal p a sse d  

ou t s lo w ly .  At one and a h a l f  h o u r s ,  g r e a t e r  p o r t io n  o f  

m eal i n  stom ach . Stomach empty i n  fo u r  hours and head o f  

m eal i n  f i r s t  p a r t  o f  t r a n s v e r s e  c o lo n .

F r a c t io n a l  t e s t  m e a l . S e c r e t io n  a c t i v e ,  n e u t r a l i s a t i o n  

d e la y e d ,  r e s u l t i n g  in  some h y p e r a c i d i t y .  D egree  o f  

i n t e r m i t t e n t  p y lo ro sp a sm .

Laparotom y. U lc e r  found on f i r s t  p a r t  o f  duodenum.

P a t i e n t  d e v e lo p ed  p h t h i s i s  p u lm o n a lis  and d i e d .  At p o s t ­

mortem ex a m in a t io n  sm a ll  punched out u l c e r ,  about s i z e  o f  

s ix p e n c e ,  found in  p o s t e r i o r  w a l l  o f  f i r s t  p a rt  duodenum.
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about h a l f - i n c h  from  p y l o r u s .  Base formed by p a n c r e a s .  

Many a d h e s io n s .

CASE D .Ü .16* M a le ,a g e  5 4 .  Complained o f  p a in  in  abdomen, 

o f  about sev e n  y e a r ’ s d u r a t io n .  P r e v io u s  and f a m i ly  

h i s t o r i e s  -  n i l  p e r t i n e n t .

P a in  commenced se v e n  y e a r s  p r e v io u s  t o  a d m is s io n .

Was "gnawing" in  c h a r a c t e r .  Came on r e g u la r ly  two h ou rs  

a f t e r  m eals  and l a s t e d  u n t i l  n e x t  m eal was ta k e n .  

P e r i o d i c i t y  m ark ed .H octu rn a l hunger p a in  p r e s e n t .  P a in  

was ea sed  by food  or v o m it in g .  V om iting and h aem atem esis  

were f r e q u e n t .  A p p e t i te  g o o d . H eartburn marked. Bowels  

c o n s t i p a t e d .  Melaena p r e s e n t .

T en d ern ess  over upper p a r t  o f  r e c t u s .

Barium m e a l .  P y l o r i c  o b s t r u c t i o n .  H a lf  o f  m eal 

r e t a in e d  a t  s i x  hours e x a m in a t io n .

F r a c t i o n a l  T e s t  M eal. E x c e s s iv e  s e c r e t i o n ,  w i t h  no 

s ig n s  o f  n e u t r a l i s a t i o n ,  and con seq uent h y p e r a c i d i t y .  

P ro b a b le  p y l o r i c  spasm. A n a ly s i s  i s  v e r y  s u g g e s t iv e  

o f  d u od en al u l c e r .  (G r a p h l4 ) .

C ou rse . P a t i e n t  d e v e lo p e d  a c u te  hroncho-pneum onia  

w h i le  i n  h o s p i t a l  and d i e d .  At post-m ortem  ex a m in a t io n ,  

we found a p e r f o r a t in g  u l c e r  on f i r s t  p a r t  o f  duodenum, 

n ea r  p y lo r u s ,  surrounded by g r e a t l y  th ic k e n e d  m ucosa.  

A lm ost p e r f o r a t e d .  Duodenal d iv e r t ic u lu m  b elow  th e  u l c e r .  

Two h e a le d  u l c e r s  on p o s t e r i o r  w a l l  o f  stom ach. One a c u te  

u l c e r ,  about h a l f - i n c h  i n  d ia m e te r ,  and showing  

haem orrhage, on g r e a t e r  c u r v a tu r e .
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CASE D .U .1 8 .  l a i e , age  3 8 .  Complained o f  a M o m in a l  p a in  o f  

about t e n  y e a r ’ s d u r a t io n .  E i l  p e r t i n e n t  in  p a s t  or fa m ily  

h i s t o r i e s .

P a in  commenoed about te n  y e a r s  p r e v io u s  to a d m is s io n .  

Was f e l t  in  e p ig a s t r iu m  and was l i k e " a  s e n se  o f  f u l n e s s " .

I t  came on r e g u l a r l y  about two h ours a f t e r  m eals  and 

l a s t e d  u n t i l  n e x t  m eal was ta k e n .  P e r i o d i c i t y  was p r e s e n t *  

a l s o  n o c tu r n a l  hunger p a in .  V om iting  or ta k in g  o f  food  

r e l i e v e d  th e  p a in .  V om iting  occurred  v e r y  o c c a s i o n a l l y  

and haem atem esis  o n ly  o n c e .  A p p e t i t e  g ood . H eartburn  

marked. Bow els r e g u l a r .  Melaena p r e s e n t .  Some te n d e r n e s s  

on p a lp a t io n  over  r i g h t  upper r e c t u s .  Ho l o s s  in  w e ig h t .

Radiogram . Marked spasm o f  p y lo r u s  a t  f i r s t  and second, 

e x a m in a t io n s . Unable to  e x p r e s s  any o f  the m eal i n t o  f i r s t  

p a r t  o f  duodenum. Stomach d i l a t e d  and a t o n i c .

F r a c t io n a l  T e s t  M eal. H y p e r se c r e t io n  and d e la y  in  

n e u t r a l i s a t i o n ,  l e a d in g  to  marked h y p e r a c i d i t y .  E v id en ce  

o f  p y l o r i c  spasm. The a n a l y s i s  i s  c h a r a c t e r i s t i c  o f

d uodenal u l c e r  (Graph 1 5 ) .

C ou rse .  P a t i e n t  was t r a n s f e r r e d  to  a s u r g i c a l  ward, 

where p e r f o r a t i o n  took  p la c e  and emergency laparotom y was 

p erform ed . A sm a ll  l e a k  was d is c o v e r e d  in  duodenum more 

than  one in c h  from p y lo r u s .
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CASE G .C .2 .  Female Age 5 3 .  Complained o f  p a in  in  abdomen 

o f  a b o u t . s i x  m onth’ s d u r a t io n .  P a in  was f e l t  in  e p ig a s t r iu m .  

Was c o n s t a n t l y  p r e s e n t  but w orse  a t  n ig h t  tim e and when fo o d  

was ta k e n .P a in  was d u l l  and "heavy" in  c h a r a c t e r .  Was ea sed  

somewhat by v o m it in g  and b e l c h i n g .  V om iting  was c o p io u s ,  

f o u l ,  and f r e q u e n t .  Haem atem esis o c c u r r e d .  A p p e t i t e  was p o o r .  

F l a t u l e n c e  was marked. Bow els  were v ery  c o n s t i p a t e d .  I fe laena  

was p r e s e n t .  L o ss  in  w e ig h t  was n o t i c e a b l e .  On p a lp a t io n ,  

s l i g h t ,  d i f f u s e  t e n d e r n e s s  in  upper abdomen. Ho grow th f e l t .

Barium m e a l .  A v e r y  much d i l a t e d  stom ach, w ith  p t o s i s  

and marked d e la y  in  em p ty in g .

F r a c t i o n a l  t e s t m e a l ,  "In s p i t e  o f  v ery  h ig h  t o t a l  a c i d ,  

t h e r e  i s  e v id e n c e  o f  a c h lo r h y d r ia ,  th e  a c t u a l  a c i d i t y  b e in g  

due to  o r g a n ic  a c i d s .  L a c t i c  a c id  p r e s e n t  th rou ghou t and in  

l a r g e  q u a n t i t y .  There i s  c l e a r  e v id e n c e  o f  g a s t r i c  s t a s i s  

and p r o b a b ly  p y l o r i c  o b s t r u c t io n .  The a n a l y s i s  i s  s t r o n g ly  

i n d i c a t i v e  o f  g a s t r i c  carcinoma" (Graph 1 6 ) .

C o u rse .  Laparotomy p erform ed . Carcinoma o f  p y l o r i c  end 

o f  stom ach ( v e r i f i e d  m i c r o s c o p i c a l l y ) .  P y l o r i c  o b s t r u c t io n .  

P a r t i a l  g a s tr e c to m y  perform ed . A nastom osis  o f  jejunum  w ith  

upper h a l f  o f  stom ach . Months l a t e t  waà;d o in g  w e l l#
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CASE G.0 . 3 .  M ale, Age 5 0 .  Complained o f  p a in  in  abdomen 

o f  ab ou t  n in e  m onth’ s d u r a t io n .  P a in  commenced n in e  months 

p r e v io u s  to  a d m is s io n ;  was f e l t  in  e p ig a s tr iu m  o n ly  and 

was c o n s t a n t l y  p r e s e n t ,  b e in g  w orse a f t e r  m e a ls .  Was 

"burning" in  c h a r a c t e r .  H othing found to  r e l i e v e  p a in .

Ho v o m it in g  . Ho h a em a tem esis .  A p p e t i t e  v e r y  p o o r .  F o u l  

e r u c t a t i o n .  Bow els  c o n s t i p a t e d ,  M elaena p r e s e n t .  L o ss  in  

w e ig h t  n o t i c e a b l e .

Barium M eal. P a r t i a l  p y l o r i c  o b s t r u c t io n .

F r a c t i o n a l  T e s t  M eal. A n a ly s i s  shov/ed d e la y  in  

s e c r e t i o n  but u l t im a t e  s e c r e t i o n  e f f e c t i v e ,  n e u t r a l i s a t i o n  

p ro v id ed  im m ed ia te ly  so t h a t  th e r e  was a c h lo r h y d r ia .  T h is  

d o e s  n o t  s u g g e s t  p y l o r i c  o b s t r u c t io n  but would be 

co m p a tib le  w i th  carcin om a.

C ou rse . Laparotom y. Carcinoma o f  body commencing 

near  p y l o r u s .
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CASE G.0 . 7 .  M ale, age  4 9 .  Ten m onth’ s v o m it in g  v /ith  

v e r y  s l i g h t  abdom inal d i s c o m f o r t .  Ten months p r e v io u s  

to  a d m is s io n  p a t i e n t  began to  have f r e q u e n t  a t t a c k s  o f  

nausea  and v o m it in g .  P a in  was v e r y  s l i g h t  and f e l t  o n ly  

a f t e r  m e a ls .  V om iting was v ery  f r e q u e n t  and h aem atem esis  

o c c u r r e d .  A p p e t i t e  was p o o r .  F o u l e r u c t a t i o n s  p r e s e n t .  

B ow els r e g u la r .  Ho m ela en a . L oss  in  w e ig h t  marked.

O c c u lt  b lo o d  d em onstrated  in  f a e c e s .  P a t i e n t  t h i n .

Sm all mass f e l t  in  l e f t  s u b c o s t a l  a r e a ,  Hodular and 

h a r d . M oveab le .

Barium M eal, Advanced growth masking m ost o f  stom ach .  

( P l a t e  7 ) .

F r a c t i o n a l  T e s t  M eal. S e c r e t io n  about n o rm a l.  Some 

e x c e s s  o f  n e u t r a l i s a t i o n ,  r e s u l t i n g  i n  low  a c id  v a l u e s .  

The c o n s ta n t  p r e s e n c e  o f  b lo o d  shows th e r e  i s  u l c e r a t i o n  

and th e  a n a l y s i s  would n o t  e x c lu d e  b en ign  nor m align an t  

u l c e r ,  though  th e  l a t t e r  more p r o b a b le .

Course* Laparotomy. P a t i e n t  d e s ir e d  laparotom y  

w hich was performed and an in o p e r a b le  carcinom a was 

found i n  stomach w a l l .
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S U M M A R Y

In a l l ,  s i x t y - t w o  o a s e s  o f  o r g a n ic  g a s t r i c  d i s e a s e  were  

i n v e s t i g a t e d  b y : -

(a) C a r e fu l  in q u ir y  i n t o  c l i n i c a l  h i s t o r y .

(b) R a d i o l o g i c a l  m eth od s .

(c)  F r a c t i o n a l  t e s t  m e a l.

Of t h e s e  s ix t y - t w o  c a s e s ,  t w e n t y - f i v e  had g a s t r i c  u l c e r ;  

t h i r t y  had d u od en al u l c e r ;  seven  had carcin om a.

A . CLIHICAL IHVESTICATIOH.

(1) In th e  p r e se n c e  o f  g a s t r i c  u l c e r a t i o n , c l i n i c a l  

i n v e s t i g a t i o n  proved o f  l i t t l e  h e l p .  The c l i n i c a l  p i c t u r e  

was n o t  w e l l  d e f i n e d .  Even in  th e  most f a v o u r a b le  c a s e s  

(20 p er  c e n t )  one f e l t  d i f f i d e n t  about g i v i n g  a d e f i n i t e  

d i a g n o s i s .

(2 ) When we ta k e  c a s e s  o f  duodenal u l c e r a t io n ,h o w e v e r , 

th e  c l i n i c a l  i n v e s t i g a t i o n  assumes a much h ig h e r  v a lu e .

The h i s t o r i e s  g iv e n  were rem arkably c o n s t a n t ,  an d , by 

a v o id a n c e  o f  l e a d in g  q u e s t io n s ,  were a lm o st  a lw a y s  

s p o n ta n e o u s ly  g iv e n .  In  o n ly  th r e e  c a s e s  (10 p er  cen t)  

was any doubt e n t e r t a in e d  a s  to  th e  d i a g n o s i s .

( 3 ) With regard  to  th e  sev en  c a s e s  o f  g a s t r i c  c a r c in o m a ,in  

o n ly  two would one have been j u s t i f i e d  in  o p e r a t in g  v / ith o u t  

f u r t h e r  i n v e s t i g a t i o n s  b e in g  made, and w ith  r e a s o n a b le
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c e r t a i n t y  o f  f in d in g  a  n eop lasm . The o ld  m axim ,how ever, 

o f  r e g a r d in g  w i th  s u s p i c i o n  any prim ary and i n c i p i e n t  

d y s p e p t ic  symptoms in  a p a t i e n t  over  f o r t y  y e a r s ,  s t i l l  

h o ld s  g o o d . I t  i s  t h e r e f o r e  h i g h l y  c u lp a b le ,  g iv e n  such  

a p a t i e n t ,  i f  no f u r t h e r  s t e p s  a r e  ta k en  to  a r r i v e  a t  a  

d e f i n i t e  d i a g n o s i s .  I t  i s  o n ly  in  th e  advanced and u s u a l l y  

in o p e r a b le  c a s e s  t h a t  a d e f i n i t e  p i c t u r e  i s  p r o v id e d  by  

c l i n i c a l  i n v e s t i g a t i o n  a l o n e .

B. RADIOLOGY.

(1 )  D ir e c t  e v id e n c e  o f  g a s t r i c  u l c e r a t i o n  was g iv e n  by 

f o u r t e e n  c a s e s (56 p er  c e n t ) :  i n d i r e c t  e v id e n c e  by e i g h t  

c a s e s ( 3 2  p er  c e n t ) :  in  o n ly  th r e e  c a s e s  (12 p er  c e n t )  

was a normal p a ssa g e  o f  th e  m eal n o te d .

(2 )  In  duodenal u l c e r a t i o n ,  d i r e c t  ev id e n c e  was o b ta in ed  

i n  o n ly  f i v e  c a s e s  (18 per c e n t ) :  i n d i r e c t  e v id e n c e ,  

how ever,w as g iv e n  in  t h i r t e e n  c a s e s  (43 p e r  c e n t)  w h i le  

i n  tw e lv e  c a s e s  (40 p er  c e n t )  no ev id e n c e  was fo u n d .

(3 )  In th r e e  c a s e s  o f  carcinoma th e  f in d in g s  d e f i n i t e l y  

s u g g e s te d  m align an cy: in  th e  rem ain ing  fo u r  th e r e  was 

d i r e c t  e v id e n c e  o f  a b n o r m a lity ,  but no d e f i n i t e  o p in io n  

co u ld  be e x p r e sse d  a s  to  w hether m align an cy  were p r e s e n t  

or n o t .
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G. mAOTIONAl TEST MEAL

(1 )E le v e n  c a s e s  (44 p er  c e n t )  o f  g a s t r i c  u l c e r a t i o n  

a f fo r d e d  grap h s conform ing to  a more or l e s s  u n ifo r m ly  

abnormal t y p e .  Curves e s s e n t i a l l y  w i t h in  norm al l i m i t s  

were p r o v id e d  by e i g h t  c a s e s  (32  p er  c e n t ) .

The e v id e n c e  o b ta in e d  by t h i s  mode o f  i n v e s t i g a t i o n  i s  

n o t  n e a r ly  so c o n c lu s iv e  a s  t h a t  o b ta in ed  in  c a s e s  o f  

duodenal u l c e r a t i o n .

(2 )  Taking th e  t h i r t y  c a s e s  o f  d u od en al u l c e r a t i o n  i t  

was found t h a t  o n ly  fo u r  c a s e s  (13 p er  c e n t )  had c u rv es  

showing no d e v i a t i o n  from norm al: th e  r e m a in d e r ,(87 p er  

c e n t )  f e l l  in t o  th r e e  d e f i n i t e  and uniform  t y p e s .

Type 1 .  co m p r ise s  two c a s e s  where th e r e  was e v id e n c e  

o f  e x c e s s i v e l y  r a p id  em ptying and e x c e s s i v e  

n e u t r a l i s a t i o n .

Type 2 4 Ten c a s e s  in  w hich  v e r y  l i t t l e  n e u t r a l i s a t i o n  

was e f f e c t e d  and where p e r s i s t e n t  p y lorosp asm  

was p r e s e n t .

Type 3 .  F o u rteen  c a s e s  which showed p ro o f  o f  i n t e r ­

m i t t e n t  p y lo ro sp a sm .

In 80 p er  c e n t  t h e r e f o r e ,  i t  can be s a id  t h a t  spasm o f  

th e  p y l o r i c  s p h in c t e r ,  e i t h e r  p e r s i s t e n t  or i n t e r m i t t e n t ,  

was p r e s e n t  w ith  con seq u en t d e f e c t i v e  n e u t r a l i s a t i o n ,a n d  

t h i s  p e r c e n ta g e  r e p r e s e n t s  th e  duodenal ty p e  o f  grap h .
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(3 )  In each  o f  th e  seven  c a s e s  o f  carc in om a, th e  

f i n d i n g s  o f  th e  f r a c t i o n a l  t e s t  m eal a f fo r d e d  

d e f i n i t e  p r o o f  o f  the p r e s e n c e  o f  t h a t  d i s e a s e .

From th e  f o r e g o in g  r e s u l t s  I now a s s e s s  the  r e s p e c t i v e  

v a lu e s  o f  the  th r e e  d i f f e r e n t  methods o f  i n v e s t i g a t i o n .

In  g a s t r i c  u l c e r a t i o n  I  f in d  t h a t  r a d i o l o g i c a l  

m ethods a f f o r d  th e  m ost c o n c lu s iv e  e v id e n c e  f o r  d i a g n o s i s .  

Where i n d i r e c t  e v id e n c e  i s  o b ta in e d  by t h i s  m ethod,  

f u r t h e r  h e lp  may be o b ta in e d  by c o r r e l a t i n g  th e  f in d i n g s  

w ith  th o s e  o b ta in e d  from th e  o th e r  two m eth od s .

P r id e  o f  p la c e  in  th e  d i a g n o s i s  o f  d u od en a l u l c e r  

must be g iv e n  to  c l i n i c a l  i n v e s t i g a t i o n ,  but v e r y  

c o n s id e r a b le  h e lp  i s  o b ta in e d  from f r a c t i o n a l  a n a l y s i s .

By comparing th e  f i n d i n g s  from t h e s e  two m eth o d s ,o n e  can  

r e a s o n a b ly  hope f o r  a d e f i n i t e  d i a g n o s i s  in  th e  m a jo r i t y  

o f  c a s e s .

With regard  to  th e  d ia g n o s i s  o f  carcinom a v e n t r i c u l i ,  

in  my o p in io n  p r a c t i c a l l y  100 p er  c e n t  o f  c a s e s  a re  capable  

o f  b e in g  p roven  by f r a c t i o n a l  t e s t  m eal a l o n e .

Apart from th e  p e r c e n ta g e  number o f  c a s e s  proven  

by any o f  t h e s e  m ethods o f  i n v e s t i g a t i o n , i t  must be borne  

in  mind t h a t  p o s i t i v e  r a d i o l o g i c a l  e v id e n c e  i s  p a lp a b le ,  

an d , when p r e s e n t ,  ou tw eigh s a l l  o th e r  f i n d i n g s .
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I ta k e  t h i s  o p p o r tu n ity  o f  th a n k in g  th e  v a r io u s  

members o f  th e  s t a f f s  in  th e  m e d ic a l ,  s u r g i c a l ,  

p a t h o l o g i c a l  and r a d i o l o g i c a l  d ep artm en ts  o f  

Swansea G eneral H o s p i t a l  f o r  t h e i r  k ind  a s s i s t a n c e  

and a d v i c e .  To D r s .  A. C larke Begg and D .E v a n s ,  

Honorary P h y s i c i a n s ,  my thanks a re  due f o r  p e r m is s io n  

to  make u se  o f  th e  c a se  h i s t o r i e s .

In  p a r t i c u l a r ,  I  w ish  to  e x p r e s s  my g r a t i t u d e  to  

D r s .  A .F .S la d d e n ,  P a t h o l o g i s t ,  and D r .P .M i l l i g a n ,  

A s s i s t a n t  P a t h o l o g i s t ,  f o r  t h e i r  e v e r  ready  

a d v ic e  and p r a c t i c a l  h e l p ,  w i th o u t  w hich  th e  

f r a c t i o n a l  a n a ly s e s  cou ld  n o t  have  been u n d er ta k e n .
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