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I  If T H 0  D U 0  T I  0  H .

To emphasise the tragic importance of 
gastric carcinoma to the community one need only 
mention that there are about 10,00u deaths annual­
ly from cancer of the stomach in the British Isles 

(HGFFMM-)
alone '■ , and it is commonly supposed that
malignant disease is on the increase. Further, we 
cannot look upon gastric cancer as a disease en­
tirely limited to middle age or to old age. It is 
the experience of many to deal from time to time 
with cases of cancer of the stomach in patients be­
tween the ages of twenty five and forty, which is 
commonly supposed to be too early for the "cancer
age"; and that i-& may even occur much earlier is

( i)
shown by the fact that SULLIVAN of Few-York 
mentions four cases in infants under six weeks, one 
in a child of eighteen months, six below the age 
of ten and thirteen below the age of twenty.

The medical profession, up till now, 
have failed to solve the problem of the etiology 
of /



of malignant disease; and our only remedy is still 
the surgeon fs knife, unless the disease be located 
in certain sites ’.'here radium may be used with

. atage• In the case of cancer of the stomach it 
cannot be too often or too strenuously emphasised 
that is should be dealt with surgically at the 
earliest possible moment.

It is not so long ago that, in the ortho­
dox teaching on the diagnosis of gastric carcinoma, 
p lias is was laid almost eni i on tl , palpable 

r, the coffee-ground vomiting, the cancerous 
cahexia and the enlarged, su^ra-Claris’ I nr 1̂, :. .. 
and if, . ore bj luck than gc , guidance, an early 
cancer was found at operation the abdomen was 
usually rapidly closed, since, except in the hands 
of a very fee: surgeons, gastrectomy wa regarded 
as being outside the 1 ’ ids of justifiable inter­
ference .

A great advance has been made in the last 
few ye rs, and the res It f a '1 operative re­
moval have bee r. cat couraging; mt 3’ rgical
technique /



technique has completely outpaced the results of 
lag stie ' ur ; m to- \ , in the ahs . . .

: pre it ion, tne earlj aiagnc 31s ox gastric 
carcinoma is the real problem on which all atten­
tion should be concentrated.

Part of the difficulty in the early
dií gnosis ox this diseese lies with the pi blic, iC ,
tiiougn many are perxec ol̂  willing l.o ^e overhauled 
once or l . ice & year by their aencisi to prevenc 
auva.w. 1 . ' seasc, do not consider ïii ilar
prec 1. liens necessary in regara tc cancer, and the 
doctor is generally only called in when their
■ 0 _. - . prcno  ..d nd, m  acnse n ence, li.eir
disease in an advanced stage. Hone the less there 
a... be little doubt that we, as a -.rofessicn, are

(a)
as ..:uch to blame as the e-hdty, for as OáLER 
has saia !Tif we hear that a suman of a certain age 
compii ins of a bloody discharge from the uterus, 
the possibility ox malignant disease is at once 
thought of; but how many of us consider 0 like 
grave possibility when a patient of the seme age 
complains oj- stomach symptoms, perhaps with a 
moderately/



moderately sudden onset?”
The re sear ones of the PEIihGXLVhillA 

(S)
QAH3EH GOMMIdSIQH shed a strong light on the

.

reasons for the-nnfortimate oanoer oonaition.
'They gathered statistics concerning 400 oases of
oanoer, and found that in 68/ of the oases over a

£
year on the average had elapsed after the patients
had consulted their family physicians "before they
were referred to a surgeon, as it takes about this 

'time or less for the extension of the disease into 
the enighbouring glands, xrhioh may then "be felt as 
lumps "by the examining doctor, ana a certain diag­
nosis made. This then is the chief reason why 
physicians delay in such cases - to make a certain 
diagnosis - and so the cause of the awful result is 
e, sily seen, for the symptoms and purely "bedside 
signs of early cancer of the stomach must "be doubt- 
ful, if the disease is to "be permanently and 
successfully removed.

How then is the goal of early diagnosis
(4)

to "be reached? QGLHR says "that the practition- 
er should recognise the fact that there are many 
cases/



oases ox cancer of .the stomach in which a posi­
tive diagnosis' cannot he reached for weeks or
moii chs oy any Known means at onr comm and exce p c

(5)
exploration.” ,/ILnIAM MAYO in 1904- insisted

(5)
on the same thing. MHIidLBR says that he has 
taught for many years that "if there is no gain 
in weight in a gastric case after efficient 
medical treatment malignant disease should he sus­
pected and exploration is more than justified.”

(5)
HORDhh recommends "laparotomy in a gastric case, 
irrespective of age, whenever there is failure to 
gain weight or to maintain weight after the end of 
the third week of efficient medical treatment." 
Innumerable other authorities are of the same 
opinion.

¿Tow, while there can he no doubt that 
the exploratory laparotomy is infinitely preferable 
to waiting for the ohvious physical signs of cancer 
to manifest themselves and must occasionally he 
practiced, and that the safety with which the mere 
opening of the abdomen is now attended gives 
sanction to the proceeding, yet one c m  not help 
feeling/



abandoning his birthright in internal diagnosis.
(6)

One agrees with RUdohLL when he says "that the 
exploratory layiarotomy tends indeed to be so widely 
applied and advocated that it threatens to be the 
bane of internal diagnosis. It has its own place 
but when it becomes the screen for ill-informed 
opinion, or ignorance of methods, it would be 
difficult to apply too damnatory criticism to it." 
And it seems to me that not only for the sake of 
the physician’s reputation, but also for the main­
tenance of public confidence in surgery, every 
effort ought to be made to secure increasing 
accuracy in abdominal diagnosis,and the consequent 
cutting down of the exploratory operation to a 
minimum.

It is to -this accuracy in the diagnosis 
of gastric carcinoma that the following thesis is 
directed, for though it is apparent that the bed 
side examination or X-ray examination can rarely 
reveal with certainty the existence of early gastric 
carcinoma, it yet seems to me that it has still 
to/

feeling that the physician is not jistifieu. in



stiil to be ¿¡roved that early cancer of the stoma oh • 
oannot be demonstrated with certainty in the ¿reat 
majority of cases by simple laboratory methods.

I had not long undertaken my duties as 
House Physician at Ohalmers Hospital before I rea­
lise d that, in the course of my work, I should be 
called upon to examine the gastric contents of 
many cases, since, though there ire only a limited
number of ge ral medical beds in the hospital, it
has proved fortunate from my point of view, that 
patients presenting gastric symptoms form such a 
large proportion of general medical cases. None the 
less in my six months tenure of office, it would 
have proved impossible for me to have investigated 
more than a few cases of gastric carcinoma and cases 
sho ing achlorhydria, had not several house 
physicians at the Royal Infirmary been good enough 
to allow me to investigate all such cases or sus­
pected cases in their wards. Through the kindness 
of I!r. howden and his house surgeon Dr. Amnan the 
surgical side of this hospital Las also been made 
available/



8 .

available to me, and one or two dootors have been 
good e DUgh to allow me tc investigate, with a 
v , v to Liagi dsìs , a few of thè ir private cases.

In olosing I am ¿reati, indebted to my 
ohief Dr. Hewat for thè interest which he has shown 
in my work, nc thè .1 cilities whioh he has given 
me for oarrying it out in thè hospital.
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H I S T O R I C A L .  

RESUMÉ o f  LITERATURE.

The p h y s io lo g y  o f  th e  human stom ach  h a s  

a c q u ir e d  so  v a s t  a  l i t e r a t u r e  s i n c e  BEAUMONT'S day  

t h a t  i t  i s  m a n i f e s t l y  im p o s s ib le  even  t o  a c q u a in t  

o n e s e l f  w it h  a l l  i t s  h i s t o r y ,  much l e s s  t o  a s s i m i l ­

a t e  and t o  a n a ly s e  th e  c o u n t le s s  o b s e r v a t io n s  and  

e x p e r im e n ts  upon w h ich  ou r k n ow led ge h a s  b een  b a s e d .  

The m orb id  p r o c e s s e s  o f  d i g e s t i o n  h ave a l s o  an e x te n ­

s i v e  l i t e r a t u r e  o f  t h e i r  own. In  t h i s  s e c t i o n  I  h a v e , 

t h e r e f o r e ,  en d eavou red  t o  c o n f in e  m y s e l f  to  t h e  l i t e ­

r a t u r e  w h ich  h a s  a  p r a c t i c a l  b e a r in g  on g a s t r i c  s e ­

c r e t i o n ,  and th e  e x a m in a tio n  o f  th e  g a s t r i c  c o n t e n t s .

In  r e c e n t  y e a r s  a  g r e a t  d e a l  o f  w ork lias  

b een  d i r e c t e d  to w a rd s t h i s  s u b je c t  and a g r e a t  m ass  

o f  d a ta  h a s  a c c u m u la te d . B u t , in  s p i t e  o f  th e  a d ­

v a n c e s  w h ich  have b een  m ade, we a r e  s t i l l  w ith o u t  any  

c l e a r  p i c t u r e  o f  many o f  th e  phenomena c o n c e r n e d , and  

much r e c e n t  w ork , haB, in  many c a s e s ,  o n ly  s e r v e d  to  

throw  i n t o  d is r e p u t e  f a c t s ,  w h ich  f o r  many y e a r s  w ere  

h e ld  to  be d e f i n i t e l y  e s t a b l i s h e d .  No one a f t e r  a  

s tu d y  o f  th e  l i t e r a t u r e  can  f a i l  t o  b e  im p r e sse d  w ith  

th e  g r e a t  d iv e r g e n c e  o f  v ie w  w h ich  i s  th e r e  e x p r e s s e d .

T h e /
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( 1 )  A b r i e f  a c c o u n t  o f  th e  h i s t o l o g y  o f  th e
g a s t r i c  g la n d s .

( 2 )  O ld e r  v ie w s  on g a s t r i c  s e c r e t i o n .

( 3 )  The e v o lu t io n  o f  th e  t e s t  m e a l .

( 4 )  M odern v ie w s  on g a s t r i c  s e c r e t i o n .

( 5 )  M eth ods u sed  f o r  th e  d is c o v e r y  and e s t im a ­
t i o n  o f  f r e e  and com bined h y d r o c h lo r ic  
a c i d  i n  th e  stom ach  c o n t e n t s .

( 6 ) V iew s on th e  s i g n i f i c a n c e  o f  a c h lo r h y d r ia .

( 7 ) The C h e m istr y  o f  l a c t i c  a c id  and t h e  t e s t 3
f o r  i t s  p r e s e n c e  i n  t h e  g a s t r i c  c o n t e n t s .

( 8 ) V iew s on g a s t r i c  a n a l y s i s  in  c a rc in o m a  o f
th e  s to m a c h .

THE HISTOLOGY o f  th e  GASTRIC GLANDS.

The following section comprises:-

The m ucous membrane l i n i n g  th e  stom ach  i s  a

r e l a t i v e l y  t h i c k  o n e , th e  t h ic k n e s s  b e in g  l a r g e l y  due

t o  th e  le n g t h  o f  th e  lo n g  tu b u la r  g a s t r i c  g la n d s

(SCHSI’E R ). A t  th e  dome o f  t h e  fu n d u s th e  raucous

membrane i s  th in n e d  o u t and th e  g la n d s  a r e  fe w e r ,
(2)

d u e , i t  i s  s u g g e s te d  b y  LIM t o  th e  f a c t  t h a t  fo o d  

d o e s n o t  l i e  in  c o n t a c t  w ith  t h i s  p a r t  o f  th e  stom ach  

w h ich  i 3 f i l l e d  by  th e  " a i r  b a l l "  se e n  i n  th e  X -r a y  

p h o to g r a p h s .

The s u p e r f i c i a l  e p ith e liu m  c o n s i s t s  o f  

colum nar g o b l e t  c e l l s  w h ich  s e c r e t e  m ucus. I t  i s  

s u g g e s t e d /



11.

s u g g e s te d  "by BEHNET t h a t  i t  i s  p o s s i b l e  t h a t  t h e s e  

c e l l s  may m o d ify  th e  g a s t r i c  j u i c e  b y  a b s o r p t io n  or  

d i f f u s i o n .

The g la n d s  a r e  s im p le  t u b u le s  e x c e p t  in

th e  r e g io n  o f  th e  p y l o r i c  antrum  and c a r d ia c  o r i f i c e ,

w here th e y  a r e  m ore racem ose  in  c h a r a c t e r .

T h ere a r e  th r e e  ty p e s  o f  c e l l 3 fou n d  i n  r e *
(4-)

l a t i o n  t o  th e s e  g la n d s .  HEIDENHAI1T d e s c r ib e d  o n ly  

two t y p e s ,  n a m ely , p a r i e t a l  and c e n t r a l ,  a c c o r d in g  

t o  t h e i r  r e l a t i o n s h i p  t o  t h e  lum en o f  t h e  g la n d .

The p a r i e t a l  ty p e s  a r e  th e  o x y n t ic  c e l l s ,  w h ich  s e ­

c r e t e  a c i d ,  and w h ic h  a r e  fo u n d  everyw h ere  in  th e  

sto m a c h , e x c e p t  in  th e  r e g io n  o f  th e  p y l o r i c  ouentrum. 

w here th e y  a r e  a b s e n t .  The c e n t r a l  ty p e  o f  HAinEH-
(5)

HAIH h a s  b een  f u r t h e r  d i f f e r e n t i a t e d  b y  BENSLEY

i n t o  s u p e r f i c i a l  c e l l s  and deep c e l l s ,  a c c o r d in g  t o

th e  p o s i t i o n s  th e y  occu py in  t h e  g la n d  in  r e l a t i o n

t o  th e  lum en o f  th e  sto m a c h . The s u p e r f i c i a l  c e l l s

a r e  i d e n t i c a l  w ith  th e  c e l l s  fo r m in g  th e  g la n d s  in
(6)

th e  p y l o r i c  p a r t  o f  th e  sto m a ch , and b o th  LIMSfcnsiey UeuUi. Su.qtfia/'CcX ikcW 1UX.I7 Soil lin* /S /t«. Stoift/'/OK <*£ ĴttrouS-
and  ̂BEES1EY have a l l  th e  c h a r a c t e r i s t i c s  o f  zym ogen  

s e c r e t i n g  c e l l s ,  and a r e  r e s p o n s ib le  f o r  th e  p e p s in  

o f  th e  g a s t r i c  j u i c e .

(3)

EARLIER/



EARLIER VIEWS on GASTRIC SECRETION.

F o r  a  lo n g  tim e  i t  was th o u g h t th a t  th e  

s p e c i a l  r e f l e x  w h ich  b r o u g h t a b o u t th e  g a s t r i c  s e c r e ­

t i o n  had f o r  i t s  a f f e r e n t  n e r v e s  th e  l i n g u a l  and  

g lo s s o p h a r y n g e a l .  T h at i s ,  i t  was th o u g h t th a t  th e  

p r e s e n c e  o f  fo o d  in  t h e  m outh s e t  up im p u ls e s  in  

t h e s e  n e r v e s  w h ic h  s e r v e d  a s  a f f e r e n t  n e r v e s  f o r  b o th
(7)

th e  s a l i v a r y  and g a s t r i c  g la n d s .  In  I8 9O PAWLOW 
disproved this theory by h i s  c l a s s i c a l  e x p e r im e n ts  

on d o g s  w it h  o e s o p h a g e a l and g a s t r i c  f i s t u l a e ,  in  

w h ich  he p ro v e d  t o  h i s  own s a t i s f a c t i o n  t h a t  th e  

v a g u s was th e  s e c r e t o r y  n e rv e  t o  th e  stom ach , and  

t h a t  p s y c h ic  e x c i t a t i o n  was s u f f i c i e n t  t o  p ro d u ce  a  

v e r y  la r g e  s e c r e t i o n  o f  g a s t r i c  j u i c e .  It was s e e n ,  

h o w ev er , t h a t  in  norm al f e e d in g  th e  q u e l l i n g  o f  th e  

p an gs o f  h u n g er and a f e e l i n g  o f  s a t i s f a c t i o n  s e t  in  

lo n g  b e fo r e  th e  end o f  th e  d i g e s t i v e  p e r i o d . T h u s, 

d u r in g  a g r e a t  p a r t  o f  th e  tim e when s e c r e t i o n  was 

g o in g  on , th e r e  c o u ld  h ave b een  no p s y c h ic  s t i m u l i  

p a s s in g  down th e  v a g i a t  a l l .  F o rm erly  i t  was 

th o u g h t t h a t  t h i s  c o n tin u e d  s e c r e t i o n  a f t e r  th e  im­

p u ls e s  a lo n g  th e  v a g u s  had s to p p e d , was due t o  fo o d  

in  th e  stom ach  s t im u la t i n g  th e  g a s t r i c  m ucous membrane 

EAWLOW shew ed b y  h i 3 e x p e r im e n ts  on a n im a ls , t h a t  

t h i s /



t h i s ,  in d e e d , was th e  c a s e ,  h u t th a t  i t  d id  n o t ta k e  

p la c e  in  th e  s im p le  way t h a t  th e  o ld e r  o b s e r v e r s  had  

th o u g h t , s in c e  i n d i g e s t i b l e  f o r e i g n  b o d ie s  in  th e  

stom ach  d id  n o t  a p p a r e n t ly  i n f lu e n c e  i t s  s e c r e t o

b e h a v io u r . T h is  was a l s o  d e m o n stra te d  by BEAUMONT 

in  h i s  f i s t u l o u s  c a s e  in  man.

that the actual cause of thi3 secondary secretion was 
a gastric hormone - secretin - caused by the action 
of the first products of digestion on the pyloric 
mucous membrane. This secretin on passing into the 
blood stream, had a specific action upon the gastric 
glands causing them to secrete the secondary gastric 
juice.

o f  th e  p y l o r i c  s p h in c t e r  d u r in g  d i g e s t i o n  h a s been  

th e  s u b je c t  o f  much i n v e s t i g a t i o n  and s p e c u la t i o n .

GANNON , who d id  a  g r e a t  d e a l o f  work on t h i s  

s u b j e c t ,  a rg u ed  th a t  th e  fu n d a m en ta l f a c t o r  r e g u la t ­

in g  s p h in c t e r  a c t i o n  was th e  h y d r o c h lo r ic  a c id  o f  th e  

g a s t r i c  c o n t e n t s .  The g e n e r a l  th e o r y  o f  t h i s  "a c i d  

c o n t r o l  o f  th e  p y lo r u s ” was d ep en d en t on t h e  p r i n c i ­

p le  th a t  a c id  in  th e  stom ach  c a u se d  a r e l a x a t i o n  o f  

th e  s p h in c t e r  when th e  c o n c e n t r a t io n  o f  a c id  was s u f ­

f i c i e n t l y  g r e a t ,  w h i le ,  on t h e  c o n t r a r y , a c id  i n  th e  

duodenum /

(9)
The w ork o f  EDKINS le d  him t o  b e l i e v e

The c a u se  o f  th e  i n t e r m i t t e n t  r e l a x a t i o n

(10)



1 4 .

duodenum c a u se d  a  c o n t r a c t i o n ;  so  t h a t  an a u to m a tic  

" s e e - s a w "  m echanism  c o n tin u e d  t o  o p e r a te  u n t i l  th e  

w h o le  o f  th e  g a s t r i c  c o n te n ts  re a ch e d  th e  i n t e s t i n e .

L a s t l y  i t  was h e ld  b y  PAWLOW and g e n e r a l ly  

b e l i e v e d  t h a t  g a s t r i c  s e c r e t i o n  was an in t e r m it t e n t  

p r o c e s s  r e q u i r i n g  s t i m u la t i o n  by fo o d  or p s y c h ic  f a c ­

t o r s  b e f o r e  s e c r e t i o n  w as n o r m a lly  p ro d u c e d ; and th a t  

no g a s t r i c  s e c r e t i o n  to o k  p la c e  in  th e  f a s t i n g  s t a t e .

The v ie w s  o f  PAWLOW and th e  e a r l i e r  o b s e r ­

v e r s  h a v e  in  r e c e n t  y e a r s  b e e n  c o n s id e r a b ly  m o d ifie d  

p r i n c i p a l l y  due t o  th e  e v o lu t io n  o f  th e  T e s t  M eal by  

means o f  w h ic h  i t  h a s becom e p o s s i b l e  t o  r e p e a t  on 

th e  human s u b j e c t  a  number o f  th e  ex p erim en ts  w h ich  

PAWLOW had t o  p e r fo r m  on a n im a ls .

THE EVOLUTION of the TEST MEAL.
“  (11)

A s e a r l y  a s  1 7 3 0  SPALLANZANI was in v e s ­

t i g a t i n g  g a s t r i c  j u i c e .  He u s u a l ly  o b ta in e d  t h i s  by  

c a u s in g  v o m it i n g ; b u t  i n  some c a s e s  he ca u sed  sp on ges  

or fo o d  i n  p e r f o r a t e d  c a p s u le s  t o  b e  sw allow ed  and  

t h e s e  w ere r e c o v e r e d  f o r  e x a m in a tio n , e i t h e r  b y  p u l­

l i n g  them  up b y  m eans o f  th r e a d s  a t ta c h e d  t o  them o r  

b y f o r c e d  v o m it i n g .

L i t t l e  s c i e n t i f i c  ad van ce was made, how ever,

in  th e  d i r e c t i o n  o f  t e s t  m ea ls  t i l l  1879» when VON
(12)

LEUBE em p loyed  a  tu b e  f o r  s e c u r in g  g a s t r i c  c o n te n ts .  

S tom ach tu b e s  h a d , o f  c o u r s e , b een  u sed  in  a n c ie n t

t i m e s /
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t im e s  f o r  t h e r a p e u t ic  p u r p o s e s , h u t VON LEUBE seem s 

t o  have "been th e  f i r s t  to  u se  th e  tu b e  in  o rd e r  to  

p r o c u r e  sp ecim en s f o r  a n a l y s i s .
(1 3 )

F o llo w in g  LEUBE* S te c h n iq u e  EWALD 

d e v is e d  means o f  e s t a b l i s h i n g  th e  u se  o f  th e  tu b e  in  

a  m ore s ta n d a r d  t e s t ,  em p loyin g  a known c o n s ta n t  

s t im u lu s  and e x a m in in g  th e  r e s p o n s e  a t  a d e f i n i t e  

c o n s t a n t  tim e  a f t e r  th e  s t im u lu s  had b een  em p lo y ed . 

EWALD * 8 m ethod i s  l a r g e l y  em ployed a t  th e  p r e s e n t  

t im e . The e x a m in a tio n  i s  co n d u cted  e a r l y  in  th e  

m o r n in g , th e  p a t i e n t  h a v in g  f a s t e d  f  rom th e  n ig h t  b e ­

f o r e .  The t e s t  m e a l, c o n s i s t i n g  o f  a  p in t  o f  te a  

and a  s m a ll  p ie c e  o f  t o a s t  i s  g iv e n  and an hou r l a t ­

e r  an o r d in a r y  l a r g e  stom ach  tu b e  i s  p a s s e d , and a s  

much a s  p o s s i b l e  i s  syph on ed  from  t h e  sto m a c h . The 

volu m e i s  m easu red  and th e  a n a l y s i s  p ro ceed ed  w it h .

The form  o f  th e  t e s t  b r e a k f a s t  i t s e l f  h a 3 

s in c e  b een  th e  s u b je c t  o f  many c h a n g e s , b u t  EWALD'S 

t e a t  m eal i s  s t i l l  v e r y  f r e q u e n t l y  e m p lo y e d . In d eed  

BOAS' t e s t  b r e a k f a s t  i s  th e  o n ly  o th e r  in  g e n e r a l  

u s e .  T h is  i s  made b y  b o i l i n g  two T a b le s p o o n fu ls  o f  

f i n e  b r e a k f a s t  o a tm ea l in  a  q u a r t o f  w a te r  u n t i l  th e  

t o t a l  b u lk  i s  re d u ce d  t o  one p i n t ;  th e  m ix tu r e  i s  

th e n  s t r a i n e d  th ro u g h  c o a r s e  mu3l i n .  The r e s u l t a n t  

m eal i s  more r e a d i l y  a s p ir a t e d  th an  i s  th e  te a  and  

t o a s t  m e a l , i t s  w h ite  c o lo u r  e n a b le s  th e  d e t e c t i o n  o f  

b i l e /
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bile and "blood to be made easily, and there is less 
possibility of lactic acid being formed from oatmeal 
than from bread; these advantages outweigh the less 
palatable character of the meal.

It is interesting to note that the earlier 
observers were impressed with a desire to be able to 
follow through the "digestive cycle" more completely. 
LEUBE, himself, attempted a form of fractional test 
meal by removing portions of the meal at frequent 
intervals; but the size of the tube employed render­
ed this process so uncomfortable as to make it in­
applicable for general use. EWALD, too, attempted a 
similar procedure, with unpromising results. With 
the advent of a small bore, flexible rubber tube, 
fractional analysis was placed on its present prac­
tical basis.

( 1 4 )
It appears that, as early as 1893* GROSS 

had reported on the use of a soft Uelaton catheter 
for this nurpose; but it was not till 1914 that

(15)HEHFUSS described a method of obtaining a continu­
ed record of the digestive functions of the stomach 
by the use of his modification of EliTHORlT’S duoden­
al tube, through which samples of a test meal were 
withdrawn at intervals, until the stomach was found 
to be empty. Analyses of each of the samples was 
then made, the free hydrochloric acid and total aci­
dity estimated in each case, and the results plotted 
a 3/



This fractional method has many obvious 
advantages over the old one hour method. These may­
be summarised as follows
(i) It permits of accurate measurement of the fast­

ing juice and a study of its mucus, bile and 
cell content, together with estimation of its 
free and total acidity.

(ii) It provides in a graphic form an indication of
the chemical processes at each stage of gastric 
digestion, and by recording the times at which 
bile regurgitation occurs, it gives an indica­
tion of the occurrence of pyloric relaxation 
and duodenal reflux.

(iii) It detects late rises in acidity and such phenof 
mena as continued secretion.

From the point of view of this thesis, this 
third advantage is one of the most important which 
the fractional method has over the one hour method.In 
my series of fractional test meals I have found it 
to be not at all uncommon for free Hcl to be complete­
ly absent from the gastric contents an hour after a  

meal,& yet to be present in small quantities, & very 
occasionally in large quantities,at some later period
of digestion. The same thing was observed at the Hew

(16)
Lodge Clinic where,out of 325 consecutive fractional 
test/

as a curve.



test meals free Hc&. was absent in 34 (10*5/2) cases; 
it was absent from the 1 hour fraction in 30 (9*2/2) 
additional cases, in 22 of which it was also absent 
from the resting juice and from the hour fraction, 
although free acid was present at other times during 
the test meal, 1 5 times in normal amount and once in 
actual excess* In  the additional 9*2$ of cases, the 
old fashioned one hour test meal would have led to a 
diagnosis of achlorhydria, whereas the fractional 
method showed that free acid wa3 present in either 
subnormal, normal or even excessive quantity, but 
that its first appearance was delayed. Thus achlor- 
hydria is much less frequently found by the new method 
than the old method would have led one to suppose* 
(iv). I t  determines with considerable accuracy the 

emptying rate of the stomach for a standard 
meal.

( v). By combining chloride estimations with those 
for free and total acidity, it furnishes in­
formation relative to the factors causing 
neutralization, and so indirectly again to 
the functions of the pylorus.

(vi). In pathological cases the odour of the sam­
ples, the presence of food residue in the 
fasting specimen, of blood or pus in this or 
subsequent specimens, and other physical 
characters may also be observed.
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Of the possible fallacies which have to he 
considered the following are important:-

(1) The action of the tube as a foreign body
in the 3tomach.

18)
As we have already seen both BEAUMONT
(7)and PAY/LOW proved that inert foreign bodies in the 

stomach did not in any way influence its secretory 
behaviour.

(2) The stimulation of excessive salivation
which might possibly tend to dilute and, 
to a less extent, neutralise the free 
acid.

(17)
BENNET & RYLE found that in a very few 

cases the presence of the tube caused such a vigor­
ous reflex salivation that an artificial hypo-acidity 
was actually induced. The number of such cases of 
excessive salivation is, however, so small as to make 
thi3 objection of little importance.

(3) Diminution of the psychic secretion by the
circumstances of the test and the unappe­
tising character of the meal.

The importance of the psychic secretion is 
uncertain. As will be seen later, many modern ob­
servers believe that PAY/LOW laid far too great em­
phasis on the secretion induced in a hungry animal 
by seeing and smelling food.

(4) /
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(4 ) Emotional inhibition or exaggeration of
secretion during the test.

(18)
BENNET & VENABLES greatly modified 

the acid curve with the standard meal, and lengthen- 
ed the emptying-time of healthy individuals by sug­
gesting nausea or anxiety to them while under the 
influence of hypnosis. The emotional stresses of a 
test meal, however, are rarely very significant. In 
my own case I certainly found this objection to be 
of little significance. I have carried out a frac­
tional examination of my own gastric juice on five 
different occasions. On the first occasion I had 
more difficulty in swallowing the tube and more 
emotional upset than I have seen in the vast majority 
of patients. On subsequent occasions, the process 
became gradually easier to me, till on the fifth 
occasion, I svrallowed it as easily as a pill, and 
while the tube was in the stomach continued at rajt 
work with complete comfort; and yet an examination 
of the chart will show no great variation between 
the curves of the various examinations.

(5) Duodenal regurgitation from retching.
Retching after the tube is properly in the

stomach is very rare. I have only observed it in
stvinfy ■ five-

on e case out of the ten cases I have examined by 
the fractional method.

(6)/
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(6) Variations from day to day in the curve
of a given subject»

(19)BELL & MACADAM performed the interest­
ing experiment of examining the same man on no less 
than twenty consecutive days. They found the rate 
of emptying remarkably constant and the general cor* 
formation of the curves similar.

My own curves, taken at varying intervals
of days or weeks, show great similarity. See ChartfrzaA!

(20)
McCRACKEN in a series of consecutive 

tests on seventy-five cases, considered the varia­
tions to be greater than is commonly supposed, but 
yet insufficient to affect seriously the diagnostic 
significance of the results obtained.

One may, therefore, say that the varia­
tions obtained from the same individual on different 
occasions have, as a rule, been slight. Where they 
appear more considerable, the general conformation 
of the curve is maintained and the rate of emptying 
is very constant. Subjects with lo w  curves or 
achlorhydria, on the first occasion Bhow low curves 
or achlorhydria subsequently; subjects with high 
curves show high curves on subsequent occasions.

(7)



(7) Variations in acidity at different levels
of the stomach

(21) (22)
GORHAM and KOPELOFE have criticised

the fractional test meal on the ground that acidi­
ties at different levels in the stomach are suffici­
ently divergent to render the ordinary conclusions 
unreliable.

It need hardly be pointed out, however, 
that an essential part of the technique is to keep
the tube at the same level throughout the test.

(22)
WHITE in hi3 experiments paid special attention 
to the position and movements of the tube tip by 
means of X-ray screening during the course of the 
test. He found that in 95^ o f his cases, the tip of 
the tube "lay like a sinker on the lowest part of 
the greater curvature of the stomach, and did not 
move a half inch in position during the withdrawal of 
samples". The tip, he concludes, is not moved much 
by peristaltic waves, and does not shift to different 
portions of the stomach.

(8) Variations with sex and age.
In regard to sex variations, EOWLBR &

( 2 4 )
ZEHTMIKE examining the resting juice in healthy 
women, obtained results completely similar to those

(25)
obtained in men by POWLER, REBEUSS & HAWKE

(22)
KOPELOPP found the acidities in normal females to 
run/
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run on the average, at a slightly higher level than
those in normal males.

(26)
HAKEBORG holds that there is a tendencjr 

to diminished secretion with advancing years.
On the whole, however, the sex and age va­

riations may he said to he negligible. In summary, 
we may conclude that the practical utility of the 
fractional method is much greater than that of the 
one hour method. It must he cles,rly understood, how­
ever, that fractional analysis is a clinical test and 
can never by any stretch of imagination he regarded 
as an accurate chemical procedure. Its findings 
merely portray In a general way the results of the 
numerous processes influencing the chemistry of the 
gastric contents from moment to moment.

The modifications of EIHHORIPS duodenal 
tube which KEHEUSS devised to adapt it to gastric 
work, consisted in alterations in the tip of the in­
strument. The perforations in the tip of EIITHORIT’S 
tube were large enough to permit of the aspiration 
of the duodenal contents, hut easily became choked 
in withdrawing the contents of the stomach. To over­
come this difficulty, KEHEUSS used a tip with large 
slots in it, the diameter of the slots being equal 
to/
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to the calibre of the tube. He also used a heavier 
metallic tip, as he found that this made it easier 
for the patient to swallow the tube and ensured it 
lying in the lowest part of the stomach.

More recently RYLE has still further al­
tered the tube. He uses a narrow rubber tube with a 
blind end into which is inserted an oval lead weight. 

At a distance of about 2 mm. from the tip it is per­
forated by several holes of about 2 mm. diameter.

The advantages claimed for this tube are 
that it is more easily swallowed and withdrawn; the 
perforations being in the elastic wall of the tube, 
are less easily blocked than they would be in a rigid 
metal tip, and if they do become choked, they are 
easily cleared by air pressure; the end cannot become 
detached; there is no likelihood of strong suction on 
an empty stomach producing trauma of the gastric 

mucosa.
At this stage, it may be well to consider 

the effect of fractional analysis in relation to the 
study of gastric motility. While fractional analy­
sis alone may hold no definite advantage over X-ray 
methods in this sphere, yet there is ample scope for 
a test which provides for the study of gastric moti­

lity and gastric secretion at the same time.
In/
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In this connection it is interesting to re­
cord the results of motility tests performed in a

(2 7)large series of patients seen at the Mayo Clinic 
The m o t i l i t y  was t e s t e d  b o th  b y  X -r a y  e x a m in a tio n

after bismuth given six hours previously, and by gas­
tric analysis about twelve hours after the ingestion 
of raisins or charcoal. In this series of cases it
was found that X-ray examination recorded 70% more

(£8)retentions than were shown by the test meal. RUSSMJL 
on the other hand, finds that a bismuth meal is got 
rid of by the stomach in a much shorter time than an 
ordinary meal of mixed foods, and holds that frac­
tional analysis is the most accurate test of normal 
gastric motility.

For the sake of completeness it is advis­
able to mention two other forms of gastric test.

One test which has been introduced recently
(29)by DODDS , depends upon an entirely different 

principle from any of the methods previously out­
lined. By taking samples of the alveolar air, at 
intervals immediately after a meal, DODDS was able 
to show that the tension of carbon dioxide in the 
alveolar air undergoes certain definite changes in 
response/
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response to the amount of secretion poured out by 
the stomach and the lower portion of the alimentary 
tract. This test has the advantage of causing the 
patient no discomfort or inconvenience, and in path­
ological conditions DODDS finds that his results 
by this method are as characteristic as those ob­
tained by means of gastric analysis. This test has 
not, as yet, been generally used, and it is thus im­
possible to estimate its general value.

The other test may also be put in the same 
category, nor does it seem to lend itself to general 
application. It depends in principle upon the es­

timation of the acidity of gastric contents by means
of the H-ion concentration determined by the gas

(30)chain method. McLEHDON devised an electrode 
which could be introduced directly into the stomach, 
and in this way determined the H-ion concentration 
of the gastric contents in situ.

MODERN/
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MODERN VIEWS on GASTRIC SECRETION.
131) (32)CARLSON and KUNDE have shown that

gastric secretion is a continuous process and that 
the stomach never stops secreting even after pro­
longed fasting. This statement is contrary to the 
view of PAWLOW, who, as we have seen, considered 
gastric secretion to he an intermittent process de­
pending on stimuli of various kinds.

That this juice secreted in the apparently 
unstimulated stomach is true gastric juice, has heen

(33)proved hy BRESKIN and BYK03TP , hut as contrast­
ed with the copious, strongly acid and highly proteo­
lytic juice which follows stimulation, it is scanty, 
viscid and contains a variable amount of free He?-,
hut always some total acid and ferment.

(34)
CARLSON considers that PAWLOW placed too 

great emphasis on the secretion induced in the hun-
(25)gry animal hy seeing and smelling food. HANEBORG 

also doubts the importance of psychic secretion in
(17)man. EENNET & VENABLES failed to demonstrate 

it in a series of healthy students. None the less 
it cannot he taken as certain that PAWLOW'S observa­
tions on this subject have heen disproved.

A good deal of work on the gastric hormone
(35)secretin, has recently heen carried out hy LIM 

and/
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(36) (37)and his colleagues, , also by KATSCH & KA1K
(38)and by IVY & OBERHELMAN , the general result of 

all these researches appears to substantiate quite 
definitely EDKINS claim, that the pylorus does pro­
duce a product which is an important factor in the 
production of gastric juice. On the other hand, 
secretin, according to these observers, is not pro­
duced entirely by the pylorus, but may be produced, 
though to a much less extent, by the cardiac mucosa 
and duodenum.

It lias been definitely established by
(39)BOLDYREFF that the regurgitation of alkaline juic­

es from the intestine into the stomach, is part of 
the process of normal digestion, a process which the 
earlier observers had considered to be pathological.

The theory of the "acid control of the py­
lorus" put forward by CANNON, though simple and fas­
cinating, has been found to be untenable. It has 
been shown that food can leave the stomach without 
any difficulty under conditions quite definitely 
excluding the presence of acid. For instance, in
„ , gastrica, the sphincter appears to act quiteacnyiia (4-0)
satisfactorily, and SPENCER, MEYER, REHFUSS & HAWK, 
have found the pylorus opening in the presence of 
strongly alkaline gastric contents. There has, how­
ever, been no satisfactory explanation put forward 
as/
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as to why the pylorus opens and shuts to take the 
place of CAHHOH’S theory. This question still re­
mains a mystery, but on the whole, the most important 
factor appears to be the consistency of the food in 
the stomach.

There is now no doubt that the formation 
of a free acid from the alksJine blood and lymph, 
which proved a puzzling problem to the older observ­
ers, comes from the chlorides of the blood and lymph,
and of the chemical theories advanced as to how this

( 4 1 )
is done, MAIY’S is the most satisfactory. He 

considers that the acid originates by the interaction 
of sodium chloride and sodium dihydrogen phosphate, 
as is shown in the following equation:- 

Ha H2 Po4 + Ha Cl = Ha2 HPo4 + HC1.
The sodium dihydrogen phosphate in the above equatio n 
is probably derived from the interaction of the diso­
dium hydrogen phosphate and carbonic acid of the 
blood, thus:-

Ha2 HPO4 + Co2 + H2o = HaEC03 + Ha H P0^.
Other theories have ‘tried to explain the 

formation of such a strong scid as hydrochloric by 
the law of "mass action". We know that by the action: 
of large quantities of carbonic acid on salts of the 
mineral acids, the latter may be liberated in small 
quantities. We Icnow further, that small quantities

of/



of acid ions may be continually formed in the orga­
nism by ionisation. But in every case we can only 
make use of these explanations, if we assume that t h e  

small quantities of acid are carried avray as soon as 
they are formed, and thus give room for the formation 
of fresh acid. Even then it is impossible to explain 
the whole process.A specific actio® of the cells is 
no doubt exerted, for these reactions can hardly be 
considered to occur in the blood generally, but ra­
ther in the oxyntic cells, which possess the neces­
sary selective powers in reference to the constitu­
ents of the blood, and the hydrochloric acid, as soon 
as it is formed, passes into the secretion of the 
gland in consequence of its high power of diffusion.

With regard to the percentage composition 
of the gastric juice, most observers are in substan­
tial agreement.

( 4 1 )
The figures of HALLIBURTON are quoted 

in the following Table.

Water/
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Water 99*44^
Organic Substances (Chiefly pepsin)0»32^
HC1 0-20^
Ca C l n 0-006#
Ha Cl 0*14#
KC1 0*05#
Ca3(P04 )2 )
MG3(P04 )2 ! 0-01#
P2P04 )

METHODS/
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METHODS USED f o r  th e  DISCOVERY and ESTIMATION 

o f  FREE and COMBINED HC1.

F r e e  h y d r o c h lo r ic  a c id  i s  u s u a l l y  re g a rd e d  

a s  t h a t  p a r t  o f  th e  h y d r o c h lo r ic  a c id  w h ich  i s  n o t  

com bined w it h  p r o t e i n  o r  an y o th e r  p o t e n t i a l  b a s e ,  

and w h ic h  i s  i o n i s e d  t o  t h e  sam e e x t e n t  a s  i t  w ould  

b e i n  s im p le  aq u eou s s o l u t i o n .

A rou gh  m ethod o f  t e s t i n g  f o r  i t s  p r e s e n c e  

i n  g a s t r i c  c o n t e n t s  i s  t o  d ip  i n t o  i t  a  p ie c e  o f  

congo r e d  p a p e r , w h ic h  tu r n s  b lu e  in  t h e  p r e s e n c e  o f  

f r e e  h y d r o c h lo r ic  a c i d .  Congo red  p a p e r  i s  p r e p a r ­

ed b y  s o a k in g  some f i l t e r  p a p er  in  an aq u eou s s o lu ­

t i o n  o f  o-l% con go r e d  d y e . The t e s t  i s  a d m itte d  b y  

a l l  t o  b e  a rou gh  o n e , a s  v e r y  s m a ll  q u a n t i t i e s  o f

f r e e  a c id  a r e  n o t  w e l l  d e m o n stra te d  b y  i t ,  and
( 4 2 )

MACLEAH h o ld s  t h a t  l a c t i c  a c i d  i f  p r e s e n t  in

l a r g e  am ount, may g i v e  a  somewhat s i m i l a r  c o lo u r  to

t h a t  g iv e n  b y  f r e e  h y d r o c h lo r ic  a c i d .

The e a r l i e s t  i n d i c a t o r  f o r  t h e  p r e s e n c e  o f

f r e e  h y d r o c h lo r ic  a c id  was th a t  o f  GUNZBERG. I t  i s

made up o f  -

P h lo r o g lu c in  2 gm.
V a n i l le n  1 gm.
A b s o lu t e  A lc o h o l  30  c c *

Two d ro p s o f  t h i s  r e a g e n t  a r e  p la c e d  i n  a  p o r c e la in

d i s h ,  and e v a p o r a te d  t o  d r y n e s s  w ith o u t  s c o r c h in g .

T w o /



Two drops of filtered gastric contents are then added 
and evaporated to dryness as before. If free hydro­
chloric acid be present a bright pink colour appears. 
It is generally admitted that this is a certain test 
for the presence of free hydrochloric acid, for no 
other acids give this reaction. The test is also a 
delicate one. As the test involves evaporation, how­
ever, it is only convenient for the purpose of quali­
tative and not quantitative analysis, which latter 
requires titration. GUEZBERG'S method of titrating 
with soda or diluting with water until a reaction 
with a mixture of phloroglucin and vanillin is not 
obtained gives very reliable results, but the method 
is excessively tedious and difficult to apply.

The usual method of determining free acidi­
ty is to add TOPPER'S reagent (dimethylaminoazoben- 
zine) to a measured sample and to titrate with stan­
dard soda until the pink tint disappears.

(4-3)
COLE & ADIE , however, do not find in 

TOPPER'S indicator a sufficiently accurate indica­
tion of free hydrochloric acid. They observe that 
its range of indication allows anomalous results to 
be given, for, though it at first indicates the neu­
tralisation of free hydrochloric acid only, yet when 
the major part of the free HC1 has been neutralised, 
it indicates some neutralisation of the protein salts
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of HC1 as well. They also say that it is unwarrant­
able to suppose that it does not react with organic
acids. They recommend the use of the Thymol Blue

(44)
indicator of CLARK & LUBS , as giving more 
accurate range of indication. This, however* is very 
much more tedious to use than TOPPER'S reagent, for 
it requires colour changes to he matched with those 
produced by standard acids.

(45)RYFFEL disagrees with COLE & ADIE, and
considers TOPPER'S indicator as being sufficiently
accurate for all practical purposes, and that organic
acids in the stomach never attain an acidity great
enough to affect it.(46)

MATHEWS supports this contention and
finds that any organic acid occurring in the stomach
would require to be present in a concentration of

at least *5$ before it would affect this indicator.
(4?)Lastly MACLEAH , while employing 

TOPPER'S reagent in the estimation of free HC1., en­
tirely disagrees with RYFFEL, in supposing that di­
methyl does not react to lactic acid in moderately 
strong concentration, just in the same way as it does 
with free HC1. :.

All observers are in agreement in using the 
phenophslein indicator in estimating the combined HC1. 

In/



In quoting these divergent opinions, I have 
purposely refrained at this stage from expressing 
any opinion upon them, since a part of a later sec­
tion in this thesis has been devoted to an investiga­
tion of the various tests employed for the discovery 
of free hydrochloric acid in the gastric contents, 

and conclusions are there arrived at as to their 
individual efficacy.

THE/



THE SIGNIFICANCE o f  ACHLORHYERIA.

A n a c i d i t y ,  o r  a b s e n c e  o f  f r e e  HC1. in  th e
(4-7)

sto m a ch  c o n t e n t s  i s  due a c c o r d in g  t o  BOLTON t o  :

( i )  E x c e s s iv e  n e u t r a l i s a t i o n  o f  th e  g a s t r i c
j u i c e ,  w h ich  may b e  i n  norm al of* d im in is h ­
ed q u a n t i t y  c o n se q u e n t upon abnorm al p o ­
te n c y  o f  th e  p y lo r u s  o r  th e  p r e s e n c e  o f  
g a s t r i c  je ju n o s t o m y .

( i i )  To n e u t r a l i s a t i o n  b y  th e  a l k a l i n e  or  a lb u ­
m inou s e x u d a te s  from  th e  s u r fa e e  o f  a  
m a lig n a n t  g ro w th .

( i i i )  To n e u t r a l i s a t i o n  and i n h i b i t i o n  o f  a c id
s e c r e t i o n  b y  an  e x c e s s iv e  o u tp u t o f  m ucus, 
a s  in  c h r o n ic  g a s t r i t i s .

( i v )  To c o m p le te  a b s e n c e  o f  t h e  g a s t r i c  j u i c e  
a s  i n  a c h y l i a  g a s t r i c a . (48)

T h is  l a t t e r  w h ic h  was f i r s t  d e s c r ib e d  b y  EINHORN 

h a s  b y  som e, b e e n  presum ed t o  depend upon a tr o p h y  o f
(49)

th e  g a s t r i c  g l a n d s .  FABER r e g a r d s  i t  a s  a  r e s u l t

o f  p a t h o l o g i c a l  ch a n g es  c o n se q u e n t upon p a s t  g a s -
(50) (5D

t r i t i s .  BURST , a s  a l s o  d id  MARTI0S » r e g a r d s

i t  a s  an in b o rn  e r r o r ,  and c o n s id e r s  t h a t  g a s t r i t i s  

i s  m ore o f t e n  s e c o n d a ry  t o  a c h y l i a  th an  a c h y l i a  to  

g a s t r i t i s .  The d is c o v e r y  o f  a c h y l i a  in  a  s m a ll p e r ­

c e n ta g e  o f  h e a l t h y  men and in  h e a lt h y  members o f  some

f a m i l i e s  w ith  a h i s t o r y  o f  A d d is o n ’ s  a n a e m ia , su p p o rts
(52)

HURST’ S v ie w . Zlf/EIG o b se r v e d  e ig h t  v e r i f i e d  

c a s e s  o f  d e v e lo p m e n t o f  c a n c e r  in  m id d le -a g e d  p a tie n te  

whom /
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whom he had been treating for ten to fifteen years
(53)for gastric achylia. BRINTON , showed that scar­

let fever is capable of producing a very severe de­
squamative gastritis, which may be the cause of sub­
sequent achylia, and one of the four healthy men with

(17)achylia in HEMET & RYLE'S series, was found
to have had scarlet fever in childhood«

The term achylia should, strictly speaking, 
be limited to an entire absence of gastric juice and 
cases of this are rare in the extreme, being probab­

ly due to a congenital abnormality. An examination 
of the literature, shows that the vast majority of 
cases of achylia have been put into this category, 
without sufficient justification. Not only is the 
evidence that gastric secretion is entirely absent in 
these cases incomplete; but there is, especially in 
more recent accounts, strong evidence that a secretion

(54)of some sort is present. Thus CROHN , in a series 
of fractional test meals on subjects with so called 
achylia, shows that acid administered to such subjects 
is rapidly neutralised by dilution with watery gastric 
secretion and by mucus poured out by the gastric 
glands.

(55)According to RYLE , there are no absol­
utely constant distinguishing features in the ordin­
ary/
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ordinary test meal curves between a secondary achlor- 
hydria and a primary achylia. In primary achylia 
there is a very narrow interval and a close parallel—  

ism between the curve of total acidity and the base 
line. (Vide Charts.) A wide interval between the 
curve of total acidity and the base line and a lack 
of parallelism are more likely to occur in secondary 
aclil orhydr ia.

(47)
BOLTOM , stresses the importance of a 

complete chloride analysis in the condition of sub­
acidity, for he points out that ordinary acid esti­
mation is inaccurate as it takes no account of the 
neutralised HC1 in the form of inorganic chloride.
He points out that when the ordinary gruel meal is 
taken the percentage of total chlorides present (that 
is, free HC1 and protein HC1 + inorganic chlorides) 
represents as nearly as possible the percentage of 
total HC1. secreted, and the curve of the total 
chlorides is, therefore, the real secretory curve as 
nearly as can be obtained. By means of such total 
chloride estimations, he claims that achlorhydria due 
to excessive neutralisation of the gastric juice may 
be distinguished from simple diminution in the amount 
of gastric juice secreted and from achylia gastrica.

Excessive neutralisation of the gastric
juice/
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juice, is demonstrated by the large increase in the 
amount of inorganic chloride present as compared with 
the diminution in the amount of protein HC1, free HC1 
being absent. A characteristic feature of the curves 
is that the inorganic chloride curve is higher than 
the acid curve during the whole of digestion, and it 
is uncommon for these two curves to cross as is usu­
ally the case. V/hen the gastric juice is being se­
creted in normal quantity but is being excessively 
neutralised, the total chloride curve rises from 60 
to 90. This rise occurs in the normal fashion and is 
accompanied by a corresponding rise in the inorganic 
chloride curve.

Simple diminution in the amount of gastric 
juice secreted is demonstrated by the total chloride 
curve standing at 60 or below, while the stomach con­
tains food; otherwise the curves are like the normal 
but lower.

In achylia gástrica the total chlorides are 
low in percentage - under 30 “ the curve practically 
drawing a straight line. (Vide Charts.)

(56)ANDERSEN , found that cases of achlor- 
hydria due to excessive neutralisation or to simple 
diminution of gastric secretion might be made to show 
free acid in the test meal analysis after hypodermic 
injection of histamine di-hydrocliloride which stimu­
lated/
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stimulated the gastric secretion, and MATHESON and
(57)AMMON , using histamine acid phosphate came to 

much the same conclusion.
(1 7 )BENNET & RYLE , in a series of 100 

healthy students examined by the fractional method, 
found that 4 cases showed complete absence of free 
acid throughout the test, on each of the several oc­
casions on which they were examined, and, therefore, 
concluded that acblorhydria cannot, in itself, be 

regarded as a pathological finding.
(58)CAMPBELL , criticised these observations 

and suggests that the incidence of achlorhydria in 
healthy people is not nearly so high as A-%* In the 
large series of normal subjects examined by himself 
in collaboration with BAIRD & HERN, there were 3 
cases of achlorhydria, but only one of these was 
shown to have a constant aohlorhydria, and subsequent 
physical studies raised doubts as to the fairness of 
classifying him as healthy.

(59)REHPUSS, BERGEIM & HAWKE , found achl 
orhydria in few, if any, of the normal subjects they 
examined.

In only one case out of the 58 normal stu-
(6 0)

dents examined by BENNET , was free acid always 
absent. (6 1)

KEEPER & BLOOMPIELD , in 1J?0Q analy­
ses/
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analyses found anacidity present in 390 (26^)cases 
forty-: five minutes to one hour after the ingestion 
of s.n EWALD Test Meal, - the much higher figure being 
no doubt due to the employment of the less delicate 
one hour technique, instead of the fractional method. 
Mcne the less they found that when the histamine test 
was applied the incidence of anacidity was reduced, 
so as practically to be limited to persons with defi­
nite dises.se such as cancer, gastritis and pernicious 
anaemia.

It would seem then, that though cases of 
achlorhydria and achylia may occasionally be encoun­
tered among apparently normal subjects, yet the phe­
nomenon is very rare; but this is by no means so in
persons suffering from disease.

(62)
BROY/h , quotes the following conditions 

in which achlorhydria has been observed
Pernicious anaemia; chronic gastritis; gout; 
Arthritis deformans; tuberculosis; typhoid infec­
tions; intestinal parasitic infections; chronic 
nephritis; chronic myocarditis; pellagra; spine; 
cancer of the stomach and other organs; dis­
eases of the thyroid; linitis plastica; gastric 
atony; chronic cholecystitis; after severe psy­
chic disturbances and during the menstrual 
period./
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BARBER & RYLE , showed that acne
rosacea was yet another disease with which achlor-
hydria is frequently associated; and HURST and 

(64)
BELL , found it constantly present in sub-acute 
combined degeneration of the cord.

All authorities are in agreement, however, 
that the three diseases in which anacidity most 
commonly occurs are, -

Pernicious anaemia,
Gastritis, and 
Carcinoma of the stomach.

(63)

LACTIC/
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L A C T I C  A C I D .

A-Hydroxypropionic acid is commonly known 
aa lactic acid, so called because it is the chief 
acid formed when milk turns sour by fermentation.
When milk is exposed to the air it is certain after 
a time to receive from the air a small quantity of 
an organism containing the enzyme lactose, which 
acts upon the milk sugar, or lactose and converts it 
into lactic acid. The chemical equation represent­
ing the action of the enzyme is:~

C12 H22 °11 + H2° “ 4 C3H6°3
(Lactose) Lactic Acid.

The enzyme i3 capable of turning other sugars be­
sides lactose into lactic acid.

A variety of lactic acid is found in muscle 
and may be prepared from meat extract. It is named 
sarcolactic acid and possesses the same constitutio­
nal formula as the lactic acid derived from the car­
bohydrates. This acid and its mode of production 
must here be referred to in some detail owing to the 
theories advanced later on in this thesis.

Sarcolactic acid, like fermentation lactic 
acid, is a-hydroxypropionic acid. In all its chemi­
cal actions it behaves exactly like fermentation lac­
tic acid, but differs from it in its effect upon 
polarised/
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polarised light. W e ? therefore, have two different 
acids with only one formula; for although lactic acid 
and sarcolactic acid are absolutely similar in their 
chemical properties, yet th e y  differ in their physi­

cal properties in such a way that they cannot be re-
65garded as identical substances. (WALKER )

(66)
In 1795 VON HUMBOLDT first showed 

that frog’s muscle when excised keeps its irritabi­
lity longer in oxygen than in air or in hydrogen, 
especially when the temperature i3 fairly high. In

(67)
1904 FLETCHER came to the following conclusions 
as the results of his experiments on the effects of 
oxygen on muscular metabolism: that an abundant sup­
ply of oxygen markedly delays the loss of irritabili­
ty in a surviving muscle; that it is able to abolish 
the visible phenomenon of natural rigor mortis; that 
the delay of rigor raorti3 and fatigue effected by tire 
presence of available oxygen marks the completeness 
with which the dissociative processes of resting and 
active muscle in the presence of oxygen result in 
the formation of carbon dioxide; and that the has­
tening of fatigue and rigor when oxygen is withheld, 
is due to the accumulation of the products of meta­
bolic activity of the muscle, which are the potential 
precursors of carbon dioxide and which have a toxic 
effect on the muscle.

It/



It has long been known that an acid reac­
tion of muscle is a constant mark of the fatigued 
condition and a constant condition of the state of 
rigor mortis. Now if a muscle i3 extracted with
alcohol 3arcolactic acid may be obtained, but

(68)
FLETCHER & HOPKINS , have pointed out that most 
of the methods previously used for the extraction of 
lactic acid from muscle caused the formation of lac­
tic acid in this tissue. To obviate this difficulty 
they adopted the practice of freezing the muscles 
before cutting them out of the body and then dropping 
them into alcohol cooled to 0° centigrade. While 
immersed in this, they were finely divided with scis­
sors and then pounded up in an ice cold mortar. In 
this way the tissue was destroyed at a temperature 
which did not allow the changes responsible for the 
production of lactic acid. Any lactic acid which 
there was in the muscle originally, was separated in 
the form of zinc sarcolate by boiling its partially 
purified solution with zinc carbonate.

A study of the lactic acid content of muscle
(68)

by FLETCHER & HOPKINS using the precautions de­
scribed above, has shown that fresh muscle contains 
only minimal amounts of lactic acid; but if the muscle 
be left in the body after death, a steady accumulation 

of/
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of acid takes place, being most rapid in the first 
few hours, but continuing until the mugcle passes 
into rigor, when the amount does not increase, but 
rather exhibits an almost constant quantity of about 
0*4$. They also found that the accumulation of lac­

tic acid, when the circulation has been cut off, 
gradually brings about the coagulation of the pro­
teins of the muscle, which bring about the condition 
known a 3 rigor; and that varying quantities of lac­
tic acid were produced during fatigue, the quantity 
varying according to the degree of fatigue induced.

Now we have already seen that in an atmos­
phere of oxygen the onset of rigor or fatigue may be 
almost indefinitely postponed, or at least very 
greatly belated, and that in these circumstances 
carbon dioxide is produced when the muscle is stimu­
lated, whereas in an atmosphere of air or hydrogen 
very little carbon dioxide is produced, but lactic 
acid appears instead. It seems, therefore, that 
muscle produces on stimulation either carbon dioxide 
or lactic acid according to the amount of oxygen 
which i3 at its disposal for consumption, and it be­
comes of interest to find out whether we should re­
gard the formation of lactic acid and carbon dioxide 
aB alternative processes, or whether lactic acid is 
first formed and is then removed under the action of 

oxygen/



47.

oxygen, undergoing partial or complete oxidation to 
carbon dioxide in the process. The evidence is dis­
tinctly in favour of the second hypothesis, and 
FLETCHER & HOPKINS regard lactic acid as a precursor 
of carbon dioxide, and that the muscle possesses in 
itself a chemical mechanism for the removal of lactic 
acid, since, if a fatigued muscle be exposed to pure 
oxygen all the lactic acid in it will be found to be 
gone after a few hours.

The normal occurrence of lactic acid in the 
stomach during digestion was formerly regarded as an 
established fact and generally ascribed to the action 
of lactic acid producing organisms which had been 
swallowed and which could exercise their activity so 
long as hydrochloric acid did not appear in the free 
state.

(69)
KARTIUS & LUTTKE found "that the accu­

rately determined curve of acidity referable to hy­
drochloric acid coincided in all respects, even at 
the beginning of the process of digestion; with the 
curve referable to the total acidity", so that lactic
acid as a physiological constituent could not have

( 7 0 )
been present. The researches of BOAS , moreover, 
prove beyond a doubt that in physiological conditions 
no appreciable amounts of lactic acid are formed dur­
ing the process of digestion, provided no lactic acid 

is/



is introduced into the stomach in the form of food.
Under pathological conditions notable

^mounts (0*1 - 0*4$) are met with when stagnation of
71the gastric contents occurs. (VON N00RD3N ).

Most authorities believe that this only occurs in
$6?)

the absente of free hydrochloric acid, but SIMON 
does not agree with this.

When this fermentation lactic acid is pro­
duced in large quantities, the well known long Boa3- 
Oppler Bacilli are supposed to predominate among the
organisms in the stomach. Careful investigation,

(72) (73)
however, by MILLER and DAUBER has shown that
the formation of fermentation lactic acid in the sto­

mach is by no means the prerogative of any particular 
organism, but can be caused by a whole host of diffe­
rent sorts.

The commonest method of testing for lactic 
acid in the gastric contents is by means of tfej’FEL- 

MANN’S reagent (a purple solution obtained by mixing 
carbolic acid and ferric chloride solutions), which 
is turned a canary yellow colour by lactic acid.

Hydrochloric acid will render the reagent colourless.
(74)

BEAUMONT & DODDS and many other autho­
rities consider the test practically worthless, since 
in a large majority of cases - particularly if EWALD’S 
test raeal is employed - a characteristic reaction is 
not/



not seen, notwithstanding the presence of lactic acid, 
but a pale yellow, brownish or even grey colour is ob­
tained instead, often leaving one in doubt whether 
lactic acid is present or not. The value of the test 
is al30 greatly diminished by the fact that glucose, 
acid phosphates, butyric acid and alcohol give the 
same reaction.

In order to avoid the fallacies of the
(4-2)

diTELMANN test test MACLEAN has recently devised 
a simple modification of the test, which he considers 
gives accurate results:

Two drops of 5$ aqueous solution of ferric chlo­
ride are added to the filtered gastric contents, fol­
lowed by five or six drops of a saturated aqueous so­
lution of mercuric chloride, when, if lactic acid is 
present a distinctly yellow colour appears. As far 
as I can gather no one, besides MACLEAN, has publish­
ed any results showing the efficacy or the reverse of 
this test.

VIEWS/
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VIEWS on GASTRIC ANALYSIS in CARCINOMA of
THE STOMACH.

In 1879 the absence of free hydrochloric 
acid in gastric carcinoma was first noted, and since 
that time a very large amount of work has been done 
on the analysis of the gastric contents in patients 
suffering from this disease. Up till the last ten 
years or so, it was held that carcinoma of the sto­
mach was almost invariably associated with complete 
achlorhydria, and many of the older physicians still 
believe that the presence of the slightest trace of 
free hydrochloric acid in the gastric contents is 
incompatible with the diagnosis of carcinoma.

It is interesting to review the theories 
which have been advanced to explain this absence of 
hydrochloric acid in this disease.

One theory which was very popular some years 
ago, depended upon the assumption that in carcinoma 
in general all the acidic processes in the body were 
suppressed and there was a tendency to alkalosis.
This condition was manifested by absence of free hy­
drochloric acid in the stomach and a condition of al­
kalosis in the blood. It was even maintained that 
absence of free hydrochloric acid occurred in carci­
noma situated outside the stomach, and thus cases of 
carcinoma of the breast, rectum etc., were described

in/
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in which no free hydrochloric acid occurred in the 
stomach. Very careful and extensive investigations 
have 3ince gone far to prove this theory untenable, 
since achlorhydria is no more common in patients 
with malignant disease outside the 3tomach, than it 
is in patients suffering from non?malignant debili­
tating conditions.

A secon d  t h e o r y  w hich  h as  a p p e a le d  t o  many 

p h y s i c i a n s  o f  a  p h y s i o l o g i c a l  tu r n  o f  m ind, depend­

ed upon th e  v ie w  t h a t  th e  s e c r e t i o n  o f  h y d r o c h lo r i c  

a c i d  was n o r m a l ly  b r o u g h t  f o r t h  by  th e  g a s t r i c  h o r ­

mone s e c r e t e d  by th e  p y l o r u s .  I t  w i l l  be  remembered  

t h a t  EDKIH’ S t h e o r y  was t h a t  when th e  b o l u s  o f  

fo o d  to u c h e d  th e  p y l o r u s  i t  cau sed  th e  c e l l s  o f  th e  

m usoca in  t h i s  r e g i o n  t o  s e c r e t e  i n t o  t h e  b lo o d  s e ­

rum a hormone c a l l e d  g a s t r i n ,  and t h i s  c i r c u l a t e d  

i n t o  th e  p e r i p h e r a l  s y s t e m ic  b lo o d  and f i n a l l y  found  

i t s  way b a c k  i n t o  th e  sto m a c h , when i t  s t im u la t e d  

th e  organ  to  s e c r e t e  a g a s t r i c  j u i c e .  In  o th e r  w ords  

t h i s  m echanism  was th e  c o u n t e r p a r t  o f  t h e  p a n c r e a t i c  

s t i m u l a t i o n  by means o f  s e c r e t i n .  How, s i n c e  c a r c i ­

noma u s u a l l y  o c c u r s  i n  t h e  r e g i o n  o f  th e  p y l o r u s ,  i t  

was th o u g h t  t h a t  th e  grow th  was o u t s i d e  th e  c e l l s  

c a p a b le  o f  p r o d u c in g  g a s t r i n ,  and t h e r e f o r e ,  th e  s e ­

c r e t o r y  m echanism  w ould  b e  i n t e r f e r e d  w i t h .  A g a in ,  

e x t e n s i v e  p h y s i o l o g i c a l  r e s e a r c h e s  h ave c a u se d  con ­

s i d e r a b l e /



considerable doubt to be case upon the validity of 
this conception.

A third theory postulates an alkaline se­
cretion from the cancer which neutralises the acidi­
ty of the gastric juice. This theory finds some sup­
port in the increase in mineral chlorides often asso - 
ciated with gastric carcinoma.

Lastly a more or less nechanical explana­
tion of the achlorhydria has been put forward. Post­
mortem examination in cases of carcinoma of the sto­
mach reveals that the walls of the stomach are coated 
with a thick slime, and it lias been suggested that 
this covering of the gastric mucosa prevents the test 
meal from getting into close contact with the wall of 
the stomach and thereby interferes with the secretion 
of the juice.

Since the cause of achlorhydria in gastric 
carcinoma has not been definitely established, it is 
perhaps not surprising that much of the current medi­

cal teaching on the subject in the most popular te^t 
books of medicine is vague in the extreme. There is 
a lack of agreement between the various writers, and 
a hesitancy on the part of most of them, that cannot 
but make the critical reader doubt whether gastric 
analysis is a real value in this disease.

(75)HURST . writing in Price’s Text Book of



"The absence of free HC1 (in cancer of the sto-
"inach) is of less value, as achylia may also occur
"with chronic ulcers on the lesser curvature".

(76)
POULTOH in Taylor’s Practice of Medicine

says:-
"In carcinoma of the stomach there is a great 

"diminution in the active hydrochloric acid, and in 
"the amount of free hydrochloric acid, andr-in-the

"curs in some normal people, as well as in a group 
"known as achylia rosacea".

(77)The last edition of Osier’s Textbook
states:-

"It may be said that free hydrochloric acid is 
"absent from a large proportion of all cases of can- 
"cer of the stomach. Of 94 oases in which the con- 
"tents were examined, in 84 free hydrochloric acid 
"was absent. . . . .  Hydrochloric acid may be ab- 
"sent in chronic gastritis and in atrophy of the 
"gastric mucosa. The presence of lactic acid is a 
"valuable sign".

These three statements are fairly repres­
entative of the teaching accessible to the average 
medical/
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medical student; they cannot be said to foster a 
belief that there is any great utility in gastric 
analysis,.and the main impressions they convey are, 
first, that in most, but not all cases of gastric 
cancer there is no free hydrochloric acid in the gas­
tric contents; and, secondly, that the test meal exa­
mination in carcinoma is similar to that seen in cas­
es of chronic gastritis, pernicious anaemia, and ach- 
ylia gastrica. Wo great emphasis is laid upon the 
presence or absence of lactic acid in the gastric 
contents - and there is certainly no suggestion that 
it may be possible to diagnose the majority of cases 
of gastric carcinoma by test meal findings alone.

Other authorities in gastric analysis, are 
no more unanimous in their conclusions.

(78)
In the records of the Mayo Olinic . it 

is stated that the absence of free hydrochloric acid 
occurs in less than one half of the cases of carci­
noma of the stomach; normal or even hyper-acid values 
may be expected in one quarter.

(79)WHEELER , states that:- 
"The presence of lactic acid and the absence of 

«free hydrochloric acid may be regarded as a straw in 
«the evidence to show which way the wind is blowing, 
«but such a finding is of little or no aid towards 
«early recognition". He believes that lactic acid
is/
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is only met with when actual pyloric stenosis occurs 
with stagnation and fermentation, and that free hydro­
chloric acid is generally found in the early stages 
of the disease.

(50)HAYEM & LION found achlorhydria present
in 80$ of cases of cancer of the stomach by this one(sro)
hour test meal, but HARTMANN , by the fractional

method found it present only in $ 0 %  of cases.
(80)

BENNET , however, believes that it is ex­
ceedingly rare for cases of gastric carcinoma to pre­
sent themselves without the diagnosis being definite - 
ly established as soon as gastric analysis is perform­
ed. He states that even when a patient with gastric 
carcinoma has complete achlorhydria, the gastric an­
alysis is rarely identical with that given by a pa­
tient with pernicious anaemia, chronic gastritis, or 
benign achylia. On the other hand, he finds that free 
hydrochloric acid is excreted in the stomach of the 
majority of patients with gastric carcinoma, and that 
it is not possible to effect a diagnosis on purely 
chemical grounds, or by discovery of some specific 
chemical substances secreted or produced by the tumour 
in the stomach. He bases hi3 diagnosis on the evi­
dence of stagnation, foul odour and the presence of 
blood.

(81)
HUNTER’S findings substantially agree

with/



with those of BENNET.
( 4 2 )

ing with BENNET that carcinoma of the stomach can, 
in the vast majority of cases, he diagnosed with cer­
tainty by gastric analysis alone, entirely disagrees 
with him in regard to the question of achlorhydria 
in such cases; for in a large series of cases MACLEAN 
demonstrates achlorhydria to be present in fully 8 $ %  

of cases, and in all such cases of achlorhydria lactic 
acid was found to be present. Eurther, he is convinc­
ed that this lactic a,cid is not necessarily the mere 
product of fermentation in the stomach, but is, in 

many cases, produced in some other unexplained way.
The views of these various authorities are 

thus sufficiently divergent to justify some further 
investigation of the subject.

MACLEAN , on the other hand, while agree­

outline/
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OUTLINE and. SCORE of the THESIS.

The observations embodied in this thesis 
constitute an endeavour to elucidate several points 
in the technique of gastric analysis and in the re­
sults arrived at by this method, particular atten­
tion being paid to the question of the efficacy of 
gastric analysis as an aid to the early diagnosis 
of carcinoma of the stomach.

With this object in view, I have examined 
the gastric contents of 75 patients in Chalmers Hos­
pital by means of the fractional method, of -5 
patients in the Royal Infirmary, by means of the one 
hour method, and of 3 private patients by exami­
nation of the resting juice.

I am aware that it would have been desir­
able to have studied all my cases by means of an 
identical technique. This, however, proved imprac­
ticable; for had I relied entirely on the cases at 
my disposal in Chalmers Hospital, where I was at 
liberty to employ the particular technique I desired 
amd the one which I consider the most valuable, I 
should not have had sufficient cases for my purpose.
In the Royal Infirmary I was only permitted to exa­

mine cases by courtesy, and I was naturally not at 
liberty to dictate what technique should be there 
employed./



employed. The few eases in private practice which I 
have included in the series were all examined by me 
with a view to confirming or excluding a diagnosis 
of gastric carcinoma, and as a complete fractional 
examination was not possible, in the particular cir­
cumstances in which I found myself, I relied upon 
the examination of the resting juice, which, next to 
a complete fractional examination, I regard as being 
the most valuable method of gastric analysis in the 
diagnosis of this disease.

The series of cases examined by me in 
Chalmers Hospital by the fractional method, which 
constitutes the major portion of this work, were, in 
the main, cases of apparent gastric disorder admitted 
to the hospital irrespective of diagnosis. Many of 
these cases turned out on more exhaustive examination 
not to be primarily cases of organic or functional 
gastric disease, but cases of disease in other parts 
of the alimentary tract, such as the gall bladder or 
the appendix, showing secondary gastric symptoms. A 
few of the samples examined were obtained from pa­
tients suffering from such diseases as pernicious 
anaemia, rheumatoid arthritis, and the gastric crises 
of tabes, in which an examination of the gastric con­
tents may be an aid in diagnosis or treatment.

Chalmers Hospital is divided into two sec­
tions/



58

sections - a private part and a public part. Patients 
admitted to the private wards pay about half a guinea 
a day, which fee includes all treatment, except X-ray 
examination. Those admitted to the public wards pay 
nothing, and are, therefore, on the same basis as 
patients in any other voluntary hospital. The male 
and female beds are present in almost equal propor­
tions.

The cases, therefore, at my disposal varied 
somewhat from the usual run of hospital patients, 

so that there has been a rather wider field at my 
command, in which to carry out investigations than 
is usually the case.

All the analyses undertaken in the Hospital 
and the few which I have carried out in private prac­
tice, have been undertaken in the Hospital dispensary 
which is equipped with the usual simple apparatus e m ­
ployed in routine diagnosis. There was no elaborate 
apparatus, such as may be found in modern laborato­
ries for clinical research.

All the tests have been performed in the 
same light, the same end point has always been taken 
in colour reactions, and an identical technique has 
been employed throughout, so that any error which I 
have made in reading colour clxanges should have been 
perpetuated in each case, and the results should thus 
be/



I d s  strictly comparable one with another.
A series of cases examined by the one hour 

method in the Royal Infirmary were all patients either 
suspected of gastric carcinoma on purely clinical 
grounds, or patients who, for other reasons showed ab­
sence of free hydrochloric acid in the gastric juice. 
The analyses were conducted in the various siderooms 
of the wards which supplied me with cases, and the 
ward apparatus used, so that I cannot claim for these 
examinations the same identical conditions under which 
the tests were carried out in Chalmers Hospital. With 
the exception, however, of the decinorraal soda solu­
tion used for titrating, I always carried with me my 
own reagents for carrying out the various tests 
employed.

In testing for free acid, I have used three 
tests on each occasion, namely: the Congo Red Test; 
the Dimethyl test; and the Gunzberg test. In the fol­
lowing pages, I have given tables to show the relative 
value of these tests, and have drawn conclusions 
therefrom.

TOPPER'S reagent has been used in estimat­
ing the free acid present, and the phenopthalein in­
dicator in estimating the conbiraed acid.

No inferences can be drawn as to the preva­
lence of achlorhydria in general diseases of the sto­
mach from the cases examined, for thi3 would give an 
erroneously/
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erroneously high impression as to the commonness of 
achlorhydria in general gastric diseases, since 
patients suffering from pernicious anaemia, chronic 
gastritis, carcinoma of the stomach and other dis­
eases likely to cause achlorhydria, appear in my 
series of cases in a greater proportion than they 
would do had fractional test meals teen invariably 
performed irrespective of diagnosis.

Lactic acid has teen tested for in each case, 
and tables are given to show the type of disease in 
which it occurs in the gastric contents.

In testing for lactic acid both UZFELMAHE’S 
TEST, and the test advocated by MACLEAN were em­
ployed on each occasion, and tables are given to show 
the relative value of these tests and conclusions 
drawn therefrom.

Some investigation has been made into the 
mode of production of ls.ctic acid in the stomach, 
and from this a new theory is advanced as to the 
mode of production of lactic acid in some cases of 
gastric carcinoma.

In each case the contents of the stomach
have/
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have been examined for charcoal, starch, bile,blood 
and the Oppler Boas bacillus, and the presence or 
absence of foul odour noted, fables are given show­
ing the results arrived, at.

I have examined carefully 17 cases of 
carcinoma of the stomach, and enquired into the pos­
sibility of diagnosing its presence or absence in a 
suspected case by gastric analysis, and of differen­
tiating the test meal findings in this disease from 
findings in other diseases which give somewhat simi­
lar results on gastric analysis.

.finally, I have given the case histories 
with charts showing the test meal findings in all 
the cases which have come under my notice of patients 
suffering from gastric carcinoma, and of certain 
cases where examination of the gastric contents 
was found to be of use in excluding cancer of the 
stomach.
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TECHNIQUE EMPLOYED and RESULTS OBTAINED.

6 2 .

TECHNIQUE EMPLOYED.

(i) The Series of cases examined by the fractional 
method.

The general procedure carried out in the 
series of cases examined by the fractional method 
will be considered in detail under the following 

headings:-
(a) The preparations made for the test.
(b) The passage of the tube, and the withdraw­

al of samples.
(c) The method of examining the samples.

(a) PREPARATIONS MADE POR THE TEST

( A^ On the day before the test the patient re­
ceived no drugs and his diet was a light one contain­
ing no meat, since his stools were tested for occult 
blood at the same time as the gastric contents were 
examined. On this day also, it was always my custom 
to explain to the patient the nature and purpose of 
the test, and to attempt to allay his anxiety. It 
was seldom that any patient was much perturbed at 

the prospect.
At 11.P.M. on the night before the test 

the patient was given a cup of milk containing two
teaspoonfuls of charcoal and a charcoal biscuit.

(1)

all/
BENNET’S custom was followed, of asking
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all patients not to brush their teeth on the morning 
of the test, lest blood be introduced into the sto - 
reach contents in this way.

(b) THE PASSAGE of the TUBE and the 
withdrawal of SAMPLES.

(B) The passage of the tube was commenced at 
6.3O A.M. - no food or drink having been taken pre­
viously.

The tube used was a Ho . 8 Erench rubber tube
(2)

the bulbous end being that devised by RYLE , which 
was described in the previous section. It is marked 
by transverse lines at 40 cm. and 57 GEa* distance 
from the tip to indicate approximately the cardiac 
orifice and the pylorus respectively. The tube was 
boiled and kept lying in the water till required for 
use, when the end was lubricated with glycerine.

The patient sat upright in bed, and was 
told to take the weighted end of the tube into his 
mouth, together with two or three inches of tubing 
so that there was plenty of 'slack* in the mouth.
He was told to retain this in his mouth until it 

was thoroughly moistened with saliva, and then to 
work the bulbous tip towards the back of the tongue

hi,by passing his lips firmly round the tubing. The 
suggestion was then made that he should swallow the 
bulb as though it was a pill, and should he succeed 
in/



in’getting it over’, he Tías to swallow forcibly, two 
or three tiroes in rapid succession, so as to force 
the bulb past the constriction corresponding to the

(3)cricoid cartilage, which is, according to gYXE , 
the point at which the obstruction to the passage 
of the tube is most apt to occur. When he had got 
it passed this point, he was told to pause and take 

a few breaths to assure himself that he could breathe 
perfectly easily, and then to continue swallowing 
the tube quietly and taking his own time, till the 
mark indicating the pylorus was just reached, when 
the passage of the tube was stopped. If the patient 
felt any inclination to retch, while swallowing the 
tube, he was told to stop and take long breaths.

A few patients succeeded in swallowing the 
tube at the first attempt, but the majority had to 
make two or three efforts, before they could get 

the bulb past the constriction at the cricoid. In 
only two of the cases examined by this method,
was any great distress with severe coughing and 
retching caused, and in these the attempt to pass 
the tube was desisted from. These were the only 
two failures I have ever had in passing the tube, 
and an attempt to pass it has never been persisted 
in after four or five efforts have proved unavail­
ing. In a few cases I found that by demonstrating 
on/
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on myself before the patient, how easy it was to 
swallow the tube, the patient, who had beforehand 
been convinced that the proceeding was impossible, 
gained such confidence as to swallow it readily.

When the tube had been swallowed as far
as the pyloric mark, suction was commenced by means
of a record syringe. Suction was applied with the
patient sitting up, lying on his back, lying on the

right side, then on the left side and finally lying
on his face. ITo change in position was made till
suction in the particular position only produced a
little froth, and while in each position the tube

was slightly lowered and raised so as to search the
stomach thoroughly for contents. After this proce -
dure, the patient was asked to maintain the tube so
that the pyloric mark on it was just at the level of
hi3 lips, and thereafter, throughout the test, to
spit out any saliva which accumulated in his mouth
rather than swallow it, so as to prevent an artificial
hypo-acidity due to excessive salivation, which oc-

(4)
curred in a few of EENNET & RYLE'S , cases.

Of the aspirated contents, the first 15-20 
cc. were plaeed in a test tube marked "o" and the 
remainder was placed in a bottle similarly marked.

The patient then sat up and with the tube 
still in situ, ate his'test meal'. This consisted 
of/
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of thin gruel, made hy "boiling two tablespoonfuls 
of oatmeal in two pints of water, until the total 
"bulk was reduced to a pint, which was then strained 
through muslin. The result, though somewhat unpala­
table, had the advantage of giving a colourless spe­
cimen on aspirating it from the stomach, so that when 
examined later, titration end points and other col­
our reactions could "be determined with great accur­
acy.

After taking the meal, the patient was ask­
ed to lie down again and to remain lying for the 
rest of the test, reading or talking, so as to mini­
mise as much as possible any psychical disturbance. 
The tube was clamped by a pair of small artery for­
ceps, to prevent any leakage of gastric contents 
between the aspiration of the samples.

Samples were then withdrawn from the sto­
mach, at intervals of a quarter of an hour, reckoned 
from the time the patient began to take the meal, 
care being taken to see that the pyloric mark was at 
the level of the lips before each sample was aspirat­
ed. The syringe was washed out thoroughly after each 
aspiration. Samples were withdra\TO in this way for 
two hours, so that eight samples each consisting of 
from 15 to 20 c-c. were obtained.

The advisability of continuing the withdraw­
al of samples for a longer period, or until the sto­

mach/
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stomach was completely emptied, was carefully consi­
dered, and rejected. The inconvenience caused to 
the nursing staff made the procedure undesirable, 
and secondly, on examining the reports on 83 cases, 

on which fractional test meals had been performed by
(5)FABER, HOLST & NORGAARD , iri which samples had 

been withdrawn for three hour3, I was unable to find 
a single instance in which any more information had 
been obtained by the addition of an hour to the pa - 
tient's discomfort.

The samples were placed in test tubes num­
bered '1', '2', f3’, and so on, according to the or­
der in which they were obtained, and after sample 
Ho.8 had been removed, the stomach was emptied com­
pletely by a similar procedure to that a-lready de­
scribed, when the resting juice was removed prior to 
the swallowing of the test meal. The contents obtain­
ed in this way, were placed in a bottle marked *8’, 
and the tube was then withdrawn by a rapid movement,

(C) THE METHOD of EXAMINING the STOMACH
CONTENTS.

(C). The samples for examination were con­
tained in nine test tubes, marked from 'o' to !8 ’, 
and in two bottles marked ’O ’ and ’8*.

It was my custom to proceed as follows 
The patient's name and the date of the test

were/



were entered on a sheet of paper, which contained 
nine columns, one for each of the test tubes-

The odour of the specimens and their naked 
eye appearances were noted, each one "being examined 
for the presence of tile, blood, pus and charcoal- 
The specimen of resting juice was also examined mi­

croscopically for blood, pus and the Oppler Boas 
bacillus, and for evidences of stagnation.

Each tube sample was then tested qualita­
tively for the presence of free hydrochloric acid. 
Three tests for this were employed and the reaction 
to each test noted.

The three tests were:-
1- THE COITGO RED TEST. A piece of Congo Red

Paper was dipped into the specimen; if the 
paper became blue, a positive result was 
noted.

2. THE DIMETHYL TEST. A drop of Töpfer's
reagent was added to a small quantity of 
the specimen. If a red colour then appear- 
ed, the reaction was noted as positive.

3« THE GUITZBBRG TEST.Two drops of Gunzberg's
reagent - a small quantity of which I made 
up freshly each week - were added to five 
drops of the filtered gastric contents, in 
a porcelain basin. After mixing thoroughly 
the dish was very gently heated over a flame 
care/
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care "being taken that no charring occurred. 
A red colouration, or even a faint orange 
red appearing round the edges of the resi­
due was taken to indicate the presence of 
free hydrochloric acid.
Each tuhe sample was then tested qualita­

tively for the presence of lactic acid. Two tests 
were employed, namely
1. t)EEELMAFlTS TEST. About 5 c.c. of tiffelmann1 s

reagent (Carbolic acid 1-20 lOcc. Distilled 
water 20cc.) were placed in a test tube, and a 
few drops of the filtered specimen were added 
to it. A change in colour of the solution from
blue to yellow was taken to be a positive reac-

(6)
tion. (HUT CHI SOU & RAI1TY ).

2. MACLEAH’S TEST. Two test tubes were taken. To
one ■£-■£■ inch of the filtered gastric specimen 
was added, to the other an equal amount of tap 
water, and to each two drops of a 5/ solution 
of ferric chloride. The tube with the gastric 
contents would then show a definite reddish co­
louration. To each tube five or six drops of a 
saturated solution of mercuric chloride were now 
added. If the reddish colour entirely disap­
peared a negative reaction was noted, but if 
the reddish appearance gave place to a distinct­

ly/



distinctly yellow colour, the reaction was taken 
to he positive. Comparison with the control 
tube enabled one to determine the difference be­
tween them and to estimate the deoth of the

(7)colour produced. (MAChEAlT )

Besidks testing for blood by the naked eye 
appearances of the specimen and by the microscopical 
examination of the resting juice, the resting juice 
was also tested for it by chemical mea,ns.

Some of the solid was scraped off the paper 
used for filtering the contents in the tests for lac­
tic acid. This was suspended in about one inch of 
water in a test tube, boiled and cooled under the 
tap. About -2 inch of glacial acetic acid was added 

with shaking, then one inch of ether and the whole 
thoroughly shaken up. If the ethereal layer did not 
separate water was added without shaking. In each of 
two test tubes ^ cc. of alcoholic solution of guiacum 
was placed, and 2 cc. of 1% peroxide of hydrogen. To 
one tube the clear ether extract was added with a 
pipette, while the other was used as a. control. A 
blue colour appearing in the contents of the tube
to which the ether extract had been added, was taken

(8)
as a positive reaction. (BEAUMOITT & DODDS )

Tr/hen, in a tube sample, the presence of 
free hydrochloric acid had been determined, this and 
the/



the total acidity were tested for quantitatively by
titration against decinormal 3odium hydroxide, using
dimethylamino-adzebm^ol (TOPPERS reagent) and
phenophthalein solutions as indicators respectively.
Amounts of 5 00 * °- the unfiltered contents were
used on each occasion. One of my predecessors in
the hospital had found a 5 cc« glass phial of an
ethyl chloride anaesthesia apparatus useful as a

t9),measure for this amount (McCRACKEU ). I made use 
of this phial also, since by using it there was a 
minimum of unnecessary contact between the sides of 
the measure and the gastric contents, such as occurs 
on using a larger or taller measure for thi3 purpose.

After the measured contents had been pour­
ed into a small titration flask, the phial was filled 
with 5 cc. of water, the top closed with the finger, 
and the whole shaken thoroughly. This water was then 
added to the sample in the titration flask.

The acidity values were recorded in cubic 
centimetres of decinorraai soda per 100 cc. of stomach 
contents, and the figures were translated into a 
graph by being plotted against a time basis.

The amounts of gastric content in bottle 
’O’ and in tube ’O’ were added together, measured 
in cubic centimeters and recorded as the amount of 

’Seating juice’ present; while bottle ’8 ’ and tube *8’ 
were similarly treated and recorded as ’Residue’.

Eiraallv/



Finally a few drops of iodine solution were 
added to the remainder of the contents in each tube 
to show the presence or absence of starch.

(ii) In series examined by the one hour method.
The preparations made for the test in this 

series of cases, the passage of the stomach tube and 
the withdrawal of the gastric contents, which were 
performed at the Royal Infirmary, were not supervis­
ed personally by me.

The test meal consisting of a pint of weak 
tea with no 3ugar and only a few drops of milk, and 
a small piece (-§- oz.) of toast was given early in the 
morning, the patient having fasted the night before, 
and one hour later an ordinary large size stomach 
tube was passed, and as much of the gastric contents 
as possible aspirated.

The volume of the contents obtained was 
measured and the analysis of the single specimen pro­
ceeded with in the same way as indicated above, with 
the exception that as no charcoal had been given pre­
viously it was not looked for.

(iii) In series examined by analysis of the Resting 
Juice only.

In thi3 series of cases the sample was pro­
cured by an identical technique to that employed for 
procuring/
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procuring the resting juice in the patients examined 
by the fractional method« The time of taking the 
sample varied in each case* but it was usually from 
nine to ten in the morning - the patient having had 
no food since the previous evening.

The technique employed in the analysis of 
the specimen was identical to that outlined above in 
the analysis of the resting juice of patients examin­
ed by the fractional method, except that no charcoal 
having been taken by this group of patients previous* 
ly, it was not looked for.

RESULTS/



RESULTS OBTAINED•

In the following pages details will be 
found of the analysis of the gastric contents of nine­
ty three different patients. Seventy five of these 
analyses have been performed by the fractional method, 
fifteen by the one hour method and three by examina­
tion of the resting juice.

These ninety three cases include:-
(1) Forty eight cases showing the presence of free 

hydrochloric acid at some stage in the test, as 
demonstrated by the GUNZBERG reaction, in which 
gastric carcinoma, as far as could be ascertain­
ed, was not present. (43 by the fractional 
method, 4 by the one hour method and 1 by the 
examination of the resting juice).

(2) Seventeen cases of gastric carcinoma. (9 by the 
fractional method, 7 by the one hour method and 
1 by the examination of the resting juioe).

(3) Twenty eight oases showing absence of free 
hydrochloric acid throughout the test, in which 
gastric carcinoma, as far as could be ascertain­
ed, was not present. (23 by the fractional 
method/
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method* 4 by the one hour method and one hy examina­
tion of the resting juice).

It must he again pointed out that no 
significance can he attached to the percentage of 
cases shcY/ing achlorhydria in the ninety three cases 
examined. Such an inference would give an erroneous­
ly high impression of the occurrence of achlorhydria 
in general diseases, since the type of case likely to 
show achlorhydria has heen particularly collected for 
the purposes of this research.

The first tahle shov/s some of the results 
arrived at in the first series of cases and represents 
an investigation into the delicacy of the various 
tests for the presence of free hydrochloric acid, and 
into the efficacy of UFFELMAM18 test for lactic acid.

The first column in the Table gives the 
number of the case, and the letter following the 
number shows the type of test employed:

F b Fractional Method.
E s EiVALD'S one hour method.

R.J.= Examination of resting juice only.
The second column gives the diagnosis of

the/
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The third column gives the reactionsof the 
various tubes to GURZBBRG'S reagent. A positive or a 
negative sign indicates the presence or absence of 
free hydrochloric acid as demonstrated by the reaction 
and the numbers following the sign indicate the sam­
ples in which the positive or negative reaction 
occurred. Thus ” ~ in 1,2,” indicates that no free 
hydrochloric acid was found in the quarter and half 
hour specimens, but that it was present in all the 
other samples which are not mentioned.

The fourth and fifth columns show the re™ 
actions of the various tubes to the Dimethyl and 
Congo Red tests. Where the reactions differ from 
these given by the GURZBBRG test, the difference has 
been called attention to by printing the number of the 
tube in which the reaction occurred in red. When the 
reactions have been identical throughout to these 
given by the GURZBERG test, the results have not been 
written over again, and instead the word "ditto” is 
inserted.

The last column shows the reaction of the
various/

• [

the case.
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various samples to UBEELMAM'S test. When a nega­
tive sign appears all the tubes from ”0" to ,f8" may 
be taken to have given a negative reaction for lactic 
acid. Where a positive sign occurs, the number of 
the tube in which the positive reaction has taken 
place is given. A mark of interrogation shows that 
the reaction has been doubtful. M A O L E M ’3 test for 
lactic acid was negative, in this series, at every 
stage of the test in every case.

It will be seen from the table given above 
that the dimethyl indicator failed to register the 
presence of free hydrochloric acid in eight samples, 
in which the GUliZBERG test had shown a clearly posi­
tive reaction. That is, after a drop of the dimethyl 
reagent had been shaken up with the sample the whole
remained a bright yellow colour with no trace of red

(7 )
or pink in it. According to MAOLEAN , GUEZBERG’S 
test gives a distinctly positive reaction with such 
a low concentration as 0.003$ of hydrochloric acid.
It is apparent, therefore, that the dimethyl indica­
tor is not quite so delicate a test, and that very 
small/
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small quantities of free hydrochloric acid are not 
demonstrated by it.

In regard to the Congo red test it will he 
seen that in all the eight samples, in which the 
dimethyl indicator failed to give a positive reaction, 
the congo red test also failed. In addition, seven 
other specimens, which gave a positive reaction with 
both the GUiJZBERG and with the dimethyl test, failed 
to change the colour of the red paper in any way.
Since it was possible to estimate the quantity of 
free hydrochloric acid in these seven extra specimens 
by titration against the dimethyl indicator, it was 
found that congo red paper fails to give a positive 
reaction when the free hydrochloric acid is in a con­
centration of less than 0.015$

It seems, then, that if the GUEZBERG test is 
omitted a diagnosis of achlorhydria may be given, 
when, in reality, small quantities of free hydro­
chloric acid are actually present.

In all the specimens which were tested 
MAQLEAN'S test indicated the absence of lactic acid. 
It/
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It will be seen, however, that UgffTQLMANN 1 a test gave 
a clearly positive reaction in fourteen specimens, 
and a doubtful (?) reaction in twelve more samples.
It will be noted that free acid was absent, from all 
the samples in which a positive reaction occurred, 
since the reagent is decolourised by free hydrochloric 
acid. In none of the specimens in which a positive 
reaction was obtained was there any reason to 3uspect 
the presence of lactic acid, there being no evidence 
of stasis in the stomach with consequent fermenta­
tion, nor of gastritis or malignant disease - all 
conditions thought to favour the production of lactic 
acid. This consideration and the negative nature of 
the MACLEAN test throughout the series leads one to 
believe that lactic acid was not really present in any 
of these samples, but rather one of the many other 
substances which give a positive reaction with 
UFFELMAM*S reagent, such as phosphates or sugars.
One cannot therefore regard a positive UEEBLMAIJN re­
action as being a reliable indication of the presence 
of lactic acid; and, indeed, any colour reaction 
which/
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which so frequently leaves the observer in doubt as 
to its positive or negative nature, must be one of 
little or no practical utility.

TABLE II gives the results of the gastric 
analysis of the second series of cases, all the 
samples of which were obtained from patients suffer­
ing from carcinoma of the stomach.

A similar method of tabulation has been 
used, to that employed in TABLE I, but additional 
columns have been added showing the presence or ab­
sence of blood, charcoal, foul odour, and the OPPLBR 
BOAS bacillus.

A positive sign is placed if blood was 
found in any sample throughout the t©3t.

The test, in the case of the patients ex­
amined by the OPPLEA BOAS bacillus was not looked 
for in every sample throughout the fractional method, 
but only in tube ”0" containing the resting juice.
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From "the Table given it will firstly be 
seen that achlorhydria, as demonstrated by the GU3JZ- 
BERG reaction was present in sixteen out of the se­
venteen cases examined. In Case 10, however, though 
the GU1TZBERG test revealed no trace of the presence 
of free hydrochloric acid, yet both the dimethyl 

and congo red tests gave clearly positive reactions. 
We are thus faced with the apparent fallacy, that 
the test which the previous series of cases revealed 
to be the most delicate, is in this case seemingly 

less delicate than either of the other two.
CASE 10, as will he seen on referring to 

the ease records given later, was a clear case of ad- 
vanced gastric carcinoma - a diagnosis confirmed by 
laparotomy. The gastric contents had been examined 
at the Royal Infirmary and pronounced to contain a 
large quantity of free hydrochloric acid. This had 
been tested for by Congo Red paper and estimated 
quantitatively by titration, using the dimethyl in­
dicator. GUITZBERG'S test had been omitted.

I obtained a sample from the same one hour 
specimen which had been previously tested, and re­
peated the analysis. Again the Congo Red and Dime­
thyl tests were strongly positive, but the GIJFZBERG 
test/



test was definitely negative. The specimen obtained 
was abundant and intensely foul. The OPPLER BOAS 
bacillus was present in large numbers, there were 
numerous blood cells, and both MACLEAN'S and UPPEL- 
MANN'S test showed lactic acid to be present in great 
quantities. On estimating the total acid, it was 
found to be very high - (79 c.c. NaoH per 100 c.c, 
of gastric contents).

There seems no doubt, therefore, that the 
proper interpretation of the result is that "the 
large quantity of free hydrochloric acid", which was 
previously announced to be present, was not hydro­
chloric acid at all, but lactic acid; and that the 
high total acid reading was due, not to hydrochloric 
acid, but to organic acids.

If this supposition be correct, it follows 
that the dimethyl indicator must react with lactic 
acid, when this is present in strong concentration, 
just as it does with hydrochloric acid, and in this 
way, free hydrochloric acid may erroneously be sup­
posed to be present, if GUNZBERG'S test is omitted,

(10)
Such a statement entirely disagrees with RYEEEL ,
who holds that organic acids in the stomach never
attain an acidity great enough to affect TOPPER'S

(11)reagent, and with MATHEWS , who states that any 
organic/

8 2 .
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organic acid occurring in the stomach, would require 
to be present in a concentration of at least 0~5/» 

before it would, affect this indicator,' a concentra­
tion which, of course, they never attain. On the
other hand, it substantiates the contention of COLE

(12) (7)& ADIE and of MACLEAN , who maintain that a
positive reaction is sometimes given by TOPPER1S re­
agent when lactic acid is present in the stomach in 
fairly strong concentration.

The same thing is true, to an even greater 
extent, of the Congo Red test, since it was equally 
at fault in Case 10, and again showed a positive re­
action in the sixth sample- of Case 2, though GU1TZ- 
BERG-S test - and in this case also - the Dimethyl 
test showed no free hydrochloric acid to be present 
in this specimen. In this case also, it will be seen 
that large quantities of lactic acid were present, 
and I have no doubt that it y/as this lactic acid not 
free hydrochloric acid which turned the red paper 

blue.
Seventeen cases, in sixteen of which achlor- 

hydria was present, is not, of course, a sufficient 
number on which to come to any dogmatic conclusions 
as to the prevalence of achlorhydria in gastric car­
cinoma/
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carcinoma. It is, however, suggestive; and it is 
permissible to speculate,once the fallacy of the di­
methyl and congo red tests for free hydrochloric acid
has "been pointed out, whether this very fallacy has

(13)led many modern observers, such as BRUNET ,and 
(14)

HUITTER , to state that large quantities of free 
hydrochloric acid in the gastric contents are a very 
common finding in carcinoma of the stomach.

If GUITZBERG1S test is omitted, a quantita­
tive estimation for free hydrochloric acid may be 
done in the usual way, and on addition of the dimeth­
yl indicator a red colour is obtained. Under the 
impression that this red colour is due to free hydro- 
chloric acid, an impression strengthened by the fact 
that a piece of congo red paper may have been turned 
blue by the sample, more and more alkali is added.
The end point is indefinite and a large amount of 
alkali may be required to produce it. This is calcu­
lated as free hydrochloric acid, whereas, in reality, 
none may have been present and the reaction entirely 
due to a large quantity of lactic acid.

All this goes to prove that GUITZBERG’S test 
is the only reliable one for the detection of free 
hydrochloric acid in the gastric contents. It is, 
however, essential that the reagent should be fresh;
since, if it is kept in a bottle for longer than a 

month/-
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month - as must frequently he the case in ward side- 
rooms - it does not give satisfactory results. This,
I have proved repeatedly, hy testing a sample of gas­
tric contents with the fresh reagent, and then with 
supplies which had been kept in bottles for varying 
periods.

In tube *6* in case 3? free hydrochloric 
acid was present in a concentration of just under 
0-015$. As in previous cases quoted, the Congo Red 
test failed to indicate its presence, though the acid 
was present in a large enough proportion to be estima­
ted by titration, with TOPFER’S reagent as indicator.

The most striking feature in this series 
of case3, is the absence of free hydrochloric acid and 
the presence of lactic acid. Lactic acid was present 
throughout the test in every case which showed achlor- 
hydria - that is, in sixteen out of the seventeen 
cases. UFFELMAITN’S test and MACLEAN'S test were in 
agreement throughout. It seems then, taking this and 
the previous series of cases into account, that though 
UFFELMAITN1S test will always give a positive reaction 
when lactic i3 actually present, yet it will frequently 
give a positive reaction when lactic acid is, as far 
as can reasonably be ascertained,absent. It will 
be seen later, in the third series 
of cases, that this contention
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13 again borne out, since a positive reaction is once 
more given by UEEELMANN'S test in many cases where 
there is no livelihood of lactic acid being present 
in the gastric contents, and where MACLEAN'S test is 
invariably negative. MACLEAN'S reaction is, there­

fore, the more reliable of the two, and, as far as I 
can judge, an exceedingly simple, and trustworthy 
test.

Many modern observers have held that the 
absence of free hydrochloric acid and the presence of 
lactic acid are features only of advanced cases of 
gastric carcinoma, and that early cases do not give 
such results. Unfortunately I can only claim two 
cases out of the seventeen - (cases 1 and 7)> which 
were admitted to hospital sufficiently early for the 
growth to be removed, and in case 7» pyloric stenosis 

had already occurred with consequent fermentation, and 
foulness of the gastrie contents. It is not surpris­
ing, therefore, that aclilorhydria combined with the 
presence of lactic acid, should have been found in 
case 7; tn*t case I-furnishes an example of a similar 
finding in a very early case indeed. The condition 
was diagnosed almost entirely by the test meal find­

ings ̂ since it will be seen, on referring to the case 
history, that the patient was admitted to hospital, not 
c omplaining/
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complaining of stomach symptoms at all, but of scia­
tica. At the operation a nodule, confirmed by histo­
logical examination to be malignant, was found, which 
was not bigger than a sixpenny piece. There was no 
apparent involvement of glands and the growth was eas­
ily removed. There was no stagnation of the stomach 
contents, and the surgeon who operated, stated that
it was the earliest case of gastric carcinoma that

f \ il5)he had ever seen. (MERCER) , Yet no free hydro­
chloric acid was found and lactic acid was clearly
present.

Again, case 3» which was the only one to 
show free hydrochloric acid to he present, was one of 
the most advanced cases in the series, the patient 
dying a month after the analysis of the gastric con­
tents had heen performed.

It is, therefore, fallacious to imagine tha 
the early stage of carcinoma of the stomach is asso­
ciated with free acid in the gastric contents, and 
that it is only in the later stages that achlorhydria 
and the presence of lactic acid occur.

The general Text Book teaching concerning 
lactic acid in the stomach contents is to the effect 
that it is invariably caused by fermentation, due to 

stagnation of retained contents. There is no doubt 
that this is a frequent means of production of lactic

acid/
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acicl, but that it is not invariably produced in this 
wa.y can he seen from the fact that in cases 1, 8, 9, 
11, 14, 15 and 17, there was no marked pyloric sténo» 
sis with consequent stagnation of the gastric contents 
and yet lactic acid was present in each case. Indeed, 
in cases 9 an& 14, the stomachs, as demonstrated by 
X-ray screening, were ’leather bottle’ in type, empty­
ing very rapidly, and in cases 8 and 1 5, the cancer 
was situated at the cardiac end of the stomach.

further, in case 2, where a marked degree 
of pyloric stenosis existed, causing stagnating and 
foul gastric contents containing a large quantity of 
lactic acid, I caused the stomach to be washed out 
until the return from it was perfectly clean - giving 
a negative reaction to MACLEAN’S test for lactic acid. 
Half an hour after this procedure, I caused a RYUS’S 
tube to be passed, and aspirated a small quantity of 

gastric juice, which was again tested for lactic acid 
by MACLEAN’S test. This time the test gave a clear­
ly positive reaction.

It is apparent, therefore, that lactic acid 
must frequently be produced in the stomach in some 
other way than by mere fermentation of stagnating con­
tents. A theory as to this alternative mode of pro­
duction is advanced later, substantiated by certain 
observations in the third series of cases.

It will be seen that blood was found at some
stage/



8 9 .

stage in the analysis in twelve cases out of the 
seventeen, charcoal in six cases out of the nine in 
which it had been previously taken by the patient, 
and the OPPLER BOAZ Bacillus in only five cases out 
of the seventeen. Hone of these findings were, there­
fore, so constant as the presence of lactic acid and 
the absence of free hydrochloric acid, which was ob­
served in sixteen out of the seventeen cases.

(13)BE1THET , who holds that it is exceeding- 
ly rare for cases of gastric carcinoma to present 
themselves without the diagnosis being definitely es­
tablished once gastric analysis is performed, and who 
bases hi3 diagnosis on the evidence of stagnation, 
foul odour, and the presence of blood, yet denies 
that it is possible to effect a diagnosis on purely 
chemical grounds, or by the discovery of some speci­
fic chemical substance in the stomach, would surely 
have been at fault in at les,st 4 of the cases in thi s 
series, namely Cases 1, 11, 14 and 15» since, apart 
from the absence of free hydrochloric acid and the 
presence of lactic acid, there was no evidence of 
stagnation, no evidence of blood or of any other sign 
of gastric carcinoma in any of the four stomach con­
tents.

In case 3, the only one v/hich showed free 
hydrochloric acid to be present, no lactic acid was 
found. The free hydrochloric acid was not present in 
great/
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great quantity, never requiring more than 22 c.c. 
of decin-Qrmal soda per 100 c.c. of stomach contents 
to neutralise it at any stage of the test, and the 
total acid never more than 40 c.c. In this case 
blood and charcoal were present in the contents, 
which were very foul, so that there was little diffi­
culty in effecting a diagnosis from the test meal 
findings.

With the exception of cases 3» 4, and 9» 
the diagnosis of gastric carcinoma was, in every 
case, confirmed by laparotomy or post mortem exami­
nation. . Cases 3» 4, and 9» included in the
series, as the physical examination, X-ray findings, 
and subsequent history of the patients, seemed to put 
the diagnosis beyond all reasonable doubt.

The case histories and charts showing the 
gastric analysis in detail of all the patients in 
this series are given later.

TABLE III, gives the results of the ana­
lysis of the gastric contents in the third series 
of cases, comprising twenty-eight cases showing ab­
sence of free hydrochloric acid throughout the test, 
as demonstrated by the GU1TZBERG, and' the dimethyl 
and congo red tests, in which, as far as could be 
ascertained, carcinoma of the stomach was not pre­
sent. Since all the three tests for free hydrochlo­
ric/



hydrochloric acid were in agreement throughout this 
series, in giving a negative reaction. Those columns 
giving constantly negative signs, are not inserted 
in the table. In other respects the system of 
tabulation is the same as in TABLE II.

TABLE/
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It will be seen from the above table that 
while UEEELMAN1T'S test and MACLEAN1S test are 
in agreement in giving positive reactions for lactic 
acid in cases 1 and 2, yet, in all the other cases, 
while MACLEAN'S test is consistently negative, 
UEEELMANN'S test is fairly frequently clearly, and 
sometimes strongly,positive; and in one or two more 
cases, it gives doubtful reactions. With the excep-' 
tion of cases 1 and 2, there was no reason to suppose 
lactic acid to be present in any of the cases in 
which a positive reaction was obtained with UEEEL- 
MANN’S test. This is consistent with the results 
obtained in the first two series of cases and sub­
stantiates the view previously expressed, that while 
the test is a good indicator of lactic acid when it 
is present, yet it gives a positive reaction so fre­
quently with other substances besides lactic acid, 
as to entirely invalidate the test.

It is interesting to note that whereas lac­
tic acid, as demonstrated by MACLEAN'S test, was 
present in all the cases of gastric carcinoma which 
showed achlorhydria, yet with the exception of the 
first two cases in this series, it was not present 
in a single other case in TABLE I., or TABLE III.

Cases 1 and 2, in which lactic acid appear - 
ed, were both early cases of carcinoma of the oeso­
phagus/



oesophagus. I have tried to obtain the stomach, con­
tents for analysis from several other patients suf­
fering from this disease, but in none of them has 
the growth been at an early enough stage to make the 
passage of the tube possible. In both cases 1 and 2 
the swallowing of solids could still be accomplished 
fairly easily, when the analysis was made, so that it 
was exceedingly unlikely that any fermentation of 
stagnating foodstuffs was taking place in the oeso­
phagus above the growth, nor was there any obstruc­
tion at the pyloric end of the stomach. None the 
less, a faint but clearly positive reaction to 
MACLEAN'S test was observed;on examining the stomach 
contents in each case, and this was confirmed by 
UITELMANN'S reaction.

This observation, combined with those al­
ready mentioned, has confirmed me in the belief that 
lactic acid found in the stomach contents is not in­

variably fermentation lactic acid, but lactic acid 
which has been produced in some way by a malignant 
growth.

The work of PLETCHER and HOPKINS, on 
muscular metabolism, has already been referred to in 
some detail in an earlier section of this thesis.
They showed that muscle produces on stimulation 
either/



either carbon dioxide or lactic acid, according to 
the amount of oxygen which is at its disposal for 
consumption, or that lactic acid is first formed and 
then removed under the action of oxygen undergoing 
partial or complete oxidation to carbon dioxide in 
the process. This full reaction, however, does not 
take place in an atmosphere deficient in oxygen .
New we know that the blood supply to the tissues of 
a malignant growth is always deficient, causing a 
necrosis in the centre of the growth; and since the 
blood supply is deficient, it must necessarily, fol­
low that the supply of oxygen is also greatly dimi­
nished. It, therefore, seems possible and probable 
that in carcinoma of the stomach or oesophagus, 
imperfect oxidation occurs in the smooth muscle in­
volved by the growth, so that lactic acid, a precur­
sor of carbon dioxide or a product of incomplete com­
bustion, is produced instead of carbon dioxide, and 
finds its way into the stomach contents; just as in 
diabetes, when fats are only being incompletely meta­
bolised, keton|e bodies make their appearance/** /<& hlcrob- 

This theory, that lactic acid found in the 
stomach contents need not invariably be fermenta­

tion lactic acid, but may sometimes be sarcotlactic 
acid, would account for the presence of this acid in 
the/



the early stages of gastric carcinoma, when pyloric 
stenosis has not occurred and in carcinoma of the 
cardiac end of the stomach and in the oesophagus.

It is commonly held that small traces of 
lactic acid are frequently found in the stomach in 
cases of gastritis, and that achlorhydria is also 
present. The only three well authenticated cases of 
gastritis, which I have been able to observe, cases 
13, 14 and 15* while showing achlorhydria in each 
case, showed not a trace of lactic acid on being test­
ed by either MACLEAN'S or UEEELMANN'S test, though 
in two of the cases the samples were foul smelling.

The blood found in considerable quantity in 
case 11, where the specimen was obtained from a pati­
ent suffering from Banti's disease was due to a slight 
haematemesis at the end of the test; and the same ex­
planation is true for case 16, where, owing to the 
cirrhosis of the liver, there were dilated veins at 
the lower end of the oesophagus.

(16)
Lastly, the statement by RYLE , that in 

primary achylia and pernicious anaemia, there is a 
very narrow interval and close parallelism between 
the curve of total acidity and the base line, whereas 
a wide interval and lack of parallelism is more likely 
to occur in the secondary achlorhydria, such as may be 
caused/
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caused by a. malignant growth in the stomach, is well 
illustrated in the three cases of pernicious anaemia 
(cases 3, 4, 5)? which I have examined by the frac­
tional method, and in the one well authenticated case 
of primary achylia gastrica, which I have been able 
to observe. (Vide Charts). Comparison of the 
Graphs obtained from these four cases, with those 
obtained from the patients suffering from gastric 
carcinoma, shows very striking differences in the 
shape of the graphs obtained from the malignant and 
non-malignant cases.
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CASE HISTORIES and CHARTS of the GASTRIC 
ANALYSIS in 17 CASES of GASTRIC CARCINOMA.

In the following pages the case histories 
and charts showing the details of the gastric analy­
sis in the series of patients suffering from gastric 
carcinoma, are given. "Where it has "been possible to 
obtain the X-ray plate of the case, this is also in­
serted. The order in which the cases are given, cor­
responds to the order of their appearance in TABLE
II.

The most striking feature, which has "been 
"brought out "by the case histories, is the suddenness 
of the onset of symptoms in the majority of the cases. 
No case gave a history of symptoms for longer than 
one year, and in the vast majority the symptoms had 
started within five months prior to their admission 
to hospital. Without exception, all seventeen pati­
ents were quite definite that previous to the onset 
of their present illness, they had had no stomach 
trouble whatsoever, and had practically never had to 
bother about their digestions in any way.

When one remembers that many text books and 
authorities, on the assumption that cancer frequently 
follows upon a chronic gastric ulcer, state that the 

majority of cases of gastric carcinoma arise in pa­

tients/



patients who have had a long history of chronic dys­
pepsia, this observation in the history of these 
seventeen cases is somewhat striking.

With regard to the charts showing the de­
tails of the gastric analysis, certain abbreviations 
have been used.

¥  = Mucus.
B « Bile 
S = Starch 
B 1 . Blood 
C = Charcoal 
L = Lactic Acid.

The figures given at the beginning and the 
end of the curve of total acidity represent in cubic 
centimetres the volume of the resting juice and 
residue respectively.



1 0 0 a .

Cc TCit* o a T
4 Ihr. |4

A /u
i12 1 ' 1 3  J_

14 2hr. 24 2z 24 3hr. 34

70{-2S5) 

60(219) 

S0(-182) 
40(- 146) 

301 109) 

20(073) 

I0('036)NiÖNaOH(% HCl.)

7?j * y- _

8 -

31 - _, _ _ _, _

s  /- y- y- y- y- y~ y- y~

c -

y- y- y- 7̂ y~ -y

io<.<
3ö <•.c.

\
/ '/

\'

- =  a c i d i t y ■ -free H C l .  t  N i
D O W N  BR O S. ,  L T D . ,  L O N D O N . G a s t r i c  A n a i v s i s .





COMPLAINT. Sciatica.
HISTORY. The patient had suffered from 

occasional severe attacks of sciatica for years, and 
this was the reason of his admission to hospital.

Enquiry, during the taking of his case, 
revealed, however, that for a year before admission 
he had suffered from flatulence and eructation. Por 
a month before admission, also, he had been losing 
weight, though his appetite had remained quite good.

ON EXAMINATION. The patient looked anaemic 
and thin. Nothing else abnormal could be made out on 
physical examination, except some slight tenderness 
on deep palpation in the region of the pylorus, and 
some slight splashing in the stomach two hours after 
a meal.

A test meal showed the absence of free 
hydrochloric acid end the presence of lactic acid.

The benzidene reaction w'as negative.
X-Ray examination showed a somewhat atonic 

stomach with an indefinite pylorus.
TREATMENT. The Test Meal findings were so 

suspicious/
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suspicious that operation was advised. The patient 
was very loathe to agree, since his sciatica was the 
only thing which troubled him to any extent. Eventual­
ly, however, he agreed, and the abdomen was opened.
A small nodule was found on the lesser curvature of 
the stomach, which histological examination later 
proved to be unquestionably malignant. The growth 
was not larger than a threepenny bit and there was no 
involvement of glands.

Pylorectomy and posterior gastro-enteros- 
tomy were performed.

PROGRESS. The patient made an uninterrupted 
recovery from the operation.

He reported for examination four months 
later in excellent health. A sample of his fasting 
juice was then taken and showed free acid to be pre­
sent and no lactic acid.

Enquiry five and a half months after the 
operation showed him still to be in good health.
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COMPLAINT. Discomfort and pain in the 
stomach with vomiting.

HISTORY. Patient was in excellent health 
till 2 months "before admission. He then - for the 
first time in his life - began to be troubled with 
indigestion. He had a sense of heaviness and dis­
tension after meals and began to loose weight rapidly.

Six weeks before admission he began to have 
a dull constant pain in the region of the stomach, and 
a fortnight later he started to vomit at night.

During the month before admission his symp­
toms got rapidly worse. Vomiting of dark foul 
material became very frequent so that he could take 
little or no solid food, pain was constantly present, 
and emaciation advanced with astonishing rapidity.

OH EXAMINATION. The patient showed the 
tyoical appearance of cancerous cachexia.

The distended stomach could be seen standing 
out against the emaciated abdominal wall with waves of 
peristalsis passing over it. A great deal of splash­
ing could be elicited. A large mass could be felt in 
the/
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the pyloric region, which was tender to palpate, and 
the liver was enlarged, nodular and tender. There 
was no enlargement of the supraclavicular glands.

Benzidene reaction was + ve.
The urine contained a trace of acetone.
The test meal gave the results shown

opposite.
An X-Ray taken immediately after a bismuth 

meal showed all the bismuth in the cardia and body of 
the stomach, but none in the pyloric antrum.

TREATMENT. The stomach was washed out twice 
a day. On one occasion, after it had been washed out
till a perfectly clear return was obtained which show­
ed no lactic acid, a Ryle’s tube was passed half an 
hour later and a small quantity of juice aspirated. 
This showed a definite quantity of lactic acid to be 
present.

Eight days after admission the abdomen was 
opened. A large malignant growth was found involving 
the pyloric antrum and completely blocking it. The 
pylorus itself was free. The posterior surface of the 
stomach was infiltrated and adherent to the transverse 
meso-colon. Some of the lymphatics on the anterior 
wal 1/



wall were also infiltrated with the growth. The 
liver was studded with secondary growths. A healthy 
area was chosen on the anterior surface of the sto­
mach and an anterior gastro enterostomy was performed..

PROGRESS. The patient was relieved to a 
great extent by the operation, as vomiting entirely 
ceased and he was able to take fluids. Hi3 strength, 
however, did not rally and he died six days later.



10.5a.

fri s *3 jC . 'S/****, tí*.
\_

Ihr. l4

AVf - S’.

4- 12 4 I12 3
14

l  i. 3  1
2 hr. 24  22  2 4  3Hr. 3 4

\



»



QASE IXXa Miss Xi• AGS 68»
COMPLAINT• Vomiting and discomfort in the

stomach.
Loss of appetite.
Loss of weight.

HI8T0RY. Three months before admission 
the patient, who "had never before known that she 
had a stomach" -being always healthy and strong, be­
gan to lose her appetite and to lose weight. The 
loss of appetite increased to a positive loathing of 
food, and she began to have a feeling of discomfort 
in the stomach, though no actual pain.

A fortnight before admission she start 
ed to vomit occasionally after food, and the loss of 
weight progressed more rapidly than ever.

OS EXAMINATION. The patient was very 
emaciated, bp.t quite cheerful. The abdomen was very 
thin and a mass could be easily felt along the great 
er curvature of the stomach. There was no marked 
tenderness and the stomach was not enlarged.

There was no enlargement of the supra-
qlavicular/
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clavicular glands or of the liver.
The benziaene reaction was positive.
X Ray examination showed the stomach 

to be quite empty five hours after a bismuth meal. 
Immediately after the meal a very definite massive 
carcinoma of the body of the stomach and of the 
pyloric antrum could be seen.

TREATMENT, Removal of the growth was con­
sidered out of the question, and, as there was no 
indication for a gastro-enterostomy, operation was 
not advised. The patient was given a very light 
fluid diet and small doses of opium.

PROGRESS. The patient died at home a 
month later.
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CASE I V .  M rs .  0 .  AGS 64.

COMPLAINT. Loss of appetite. Vomiting.
Weakness.

HISTORY. Patient was in good health till 
six months before admission, when she began to suffer 
from loss of appetite and indigestion. The loss of 
appteite increased in the next few months to a posi­
tive loathing of food, and for a few weeks previous 
to admission the taking of any solid food caused 
severe vomiting. Loss of weight and weakness advanc­
ed rapidly. There was no pain.

OR EXAMINATION. The patient was greatly 
emaciated,and quite prostrated. Anaemia was marked.

A large tumour could be felt in the 
left hypochondrium stretching to the right as far as 
the pylorus.

The liver could not be palpated and 
there was no ascites, but there were some enlarged 
hard supra-clavicular glands.

Benzidene reaction +ve.
X-Ray examination revealed a massive

carcinoma/



carcinoma of the body of the stomach, stretching as 
far as the pyloric antrum. Unfortunately this 
plate could not be procured.

PROGRESS. The patient was so obviously on 
the point of death that no operative interference 
was thought of. She was taken home by her relatives 
where she died in a few days.
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COMPLAINT. Loss of appetite, flatulence 
and discomfort in the stomach. Weakness.

HISTORY. Six weeks before admission, the 
patient, who had previously had no stomach symptoms 
began to feel weak and easily tired. His appetite 
became bad and he was troubled with flatulence and 
discomfort in the stomach after meals. He also be­
came constipated and started to lose weight. He 
had no pain and no vomiting, and had been going about 
his work till the day of admission.

ON EXAMINATION. Patient looked thin and
anaemic.

A hard lump could be felt in the region 
of the pylorus, and there was splashing all over the 
stomach three hours after a meal. There were signs 
of slight ascites, but the liver was not palpable, 
and there was no enlargement of the supra clavicular 
glands.

The Benzidene reaction was + ve.
X-Ray examination five hours after a

bismuth/

CASE V. Mr. P. AGE 66. BUSINESS MAN.



bismuth meal showed a third of the meal still in the 
stomach. Immediately after the meal a hypotonic 
stomach with a poor cap was seen.

TREATMENT. Five days after admission the 
abdomen was opened. An ulcerating carcinomatous 
growth at the pyloric end of the stomach was found, 
v/ith extensive involvement of the glands along the 
lesser curvature. There was no obvious liver in­
volvement, but there was a small amount of free 
fluid in the abdomen.

A posterior gastro-enterostomy was per­
formed.

PROGRESS. The patient made an excellent re­
covery from the operation and was discharged home 
temporarily relieved of all his symptoms.
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COMPLAINT. Vomiting, weakness and con­
stipation.

HISTORY. The patient had had no stomach 
trouble till a year before admission when she began 
to complain of indigestion, with occasional nausea 
and vomiting after meals.

Nor the few months previous to ad­
mission the vomiting had become more frequent, and 
she had experienced occasional pain in the stomach 
after meals. There had been a recent rapid loss in 
weight, and she had become obstinately constipated.

ON EXAMINATION. The patient was emaciated 
and markedly anaemic. A lump could be felt in the 
region of the pylorus, which was slightly tender, 
but there were no other physical signs.

X-Ray examination revealed consider­
able pyloric obstruction, about half the meal being 
still in the stomach five hours after the bismuth had 
been taken.

The Benzidene reaction was -ve.
t r e a t m e n t/

GASE VI. Miss A. AGE 40.
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TREATMENT* Ten days after admission the 
abdomen was opened and an inoperable carcinomatous 
growth was found in the region of the pylorus»

Posterior gastro-enterostomy was per­
formed .

PROGRESS. The patient made an uneventful 
recovery from the operation, and was discharged with 
considerable, though temporary relief from her 
symptoms.
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COMPLAINT. Pain in the stomach, vomiting, 
loss of weight.

HISTORY. The patient was in good health, 
and had had no previous stomach symptoms till four 
months Before admission, when he Began to feel dis­
comfort in the stomach after food with nausea and 
eventually vomiting. The discomfort in the stomach 
rapidly developed into a dull constant gnawing pain. 
He lost weight rapidly, and had no desire for food.

OH EXAMINATION. The patient was thin and
anaemic.

A definite lump could Be felt in the 
region of the pylorus and splashing could Be elicited 
three hours after a meal. Nothing else could Be 
made out.

The Benzidene reaction was - ve.
X"Ray examination after a Bismuth meal 

showed a third of the Bismuth in the stomach five 
hours after the meal had Been taken.

TREATMENT. Rive days after admission the
aBdomen/

GA3E VII. Mr. W. AGE 56. BELL HANGER.
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abdomen was opened and a large indurated mass was 
found involving the pylorus, and pyloric antrum. No 
glands were involved, and the liver seemed unaffected.

Pylorectomy and posterior gastro­
enterostomy was performed.

The pathological report showed that 
the tissue removed was definitely malignant.

PROGRESS. The patient made an excellent 
recovery. Enquiry nine months after the operation, 
showed him still to he in good health.
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OASE VIII. Mr. W. AGE 48. FARMER•
COMPLAINT. Difficulty in swallowing. 
HISTORY. Nor six months before admission 

to hospital the patient had experienced gradually in­
creasing difficulty in swallowing solid foods. Lat­
terly even fluids had caused him difficulty. This 
symptom was associated with a constant pain in the 
neighbourhood of the xiphisternum. There was no 
aotual vomiting, but he put up a good deal of phlegm.

ON EXAMINATION* Nothing pathological 
could be made out, bar the fact that the patient had 
obviously lost weight.

X"Ray examination showed a ”hcld up” 
of the bismuth just before entering the stomach. The 
stomach itself was small, but otherwise apparently 
normal.

Benzidene reaction ~ve.
The results of the test meal examina­

tion - which are given opposite - were quite consis­
tent with carcinoma of the stomach, but as carcinoma 
of the oesophagus had been found in two other cases 
to/



H  K>c

to give similar findings, a provisional diagnosis of 
carcinoma of the oesophagus was given.

TREATMENT. The abdomen was opened, and 
the stomach as it presented in the wound looked per­
fectly healthy. On more detailed examination, how­
ever, a large ulcerating growth was found involving 
the cardiac portion and the cardiac orifice. Nothing 
could he done and the abdomen was closed.

PROGRESS. At the time of writing the 
patient is still in hospital.
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CASE IX. Mr. E. AGE 68. GARDENER•
COMPLAINT* (i) Shortness of breath.

(•ii) Difficulty on micturition, 
(iii) Indigestion.

HISTORY. The shortness of breath and diffi­
culty on micturition were the patient's main com­
plaints, and his dyspeptic symptoms were only elicit­
ed on taking his history. This latter trouble had 
only lasted for two months, whereas his other two 
complaints had been getting gradually worse during 
the two years preceding admission to hospital.

The indigestion consisted of flatulence, 
anorexia, and discomfort in the stomach after food.
On two occasions he had vomited a slight amount of 
"coffee ground" material. He had been losing weight 
rapidly since the dyspeptic symptoms appeared and he 
was obstinately constipated.

OH EXAMINATION. The patient was cyanotic. 
There was oedema of the feet. The body was emaciated.

He had marked auricular fibrillation.
The prostate was enlarged and the bladder distended.

A mass could be felt along the greater
curvature/



curvature of the stomach, and some of the supra­
clavicular glands were enlarged and hard. The liver 
did not seem to he enlarged and there was no ascites.

The Benzidene reaction was ve.
X-Ray examination five hours after a 

bismuth meal showed the stomach to be quite empty with 
the bismuth far advanced into the transverse colon. 
Immediately after the meal a "stear horn" type of 
stomach was seen, with a patent pylorus so that it 
emptied very rapidly. The radiologist reported the 
stomach to be malignant, of the "leather bottle" 
variety.

PROGRESS. The patient refused operative 
treatment, and as he was not in a good enough general 
condition to stand it well, this was not pressed. 
Treatment was directed to the heart and bladder con­
ditions, and when these had improved he was discharg­
ed. His stomach symptoms had, however, become more 
pronounced during his month in hospital and had not 
responded to treatment. He had also lost weight 
steadily.

I have not been able to trace this 
patient since discharge. I realise that the diag­
nosis of gastric carcinoma is in this case open to 
doubt.
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~  COMPLAIHT. Lo s 3 of appetite. Vomiting.
HISTORY. Six months before admission to 

hospital the patient, who had never before had any 
gastric disturbance, began to lose his appetite and 
to feel nauseated after food. This was associated 
with wind and rumblings in the stomach. These symp­
toms speedily got worse, and he lost weight rapidly.

Three months before admission he started 
to vomit occasionally, then he would vomit foul 
material nearly every night, and latterly he vomited 
two or three times a day.

OH EXAMINATION. The patient was emaciated 
and cachectic looking. The stomach was eiilarged and 
there was marked splashing over it. Ho tumour could 
be made out on palpation. Heither the liver nor the 
supra-clavicular glands were enlarged.

X-Ray showed evidence of marked pyloric
stenosis.

The Benzidene reaction was +ve.
The test meal examination, the results

of/

CASE X. Mr. 0. AGE 69. SHEPHERD•



1 B C >

of which are given opposite, reported that the 
stomach contents contained a large quantity of free 
hydrochloric acid, hut on more detailed examination 
this was found not to he the case, and what had 
heen previously taken to he free hydrochloric acid 
was, in reality, lactic acid.

TREATMENT. The ahdomen was opened and an 
inoperable carcinoma of the pylorus was found.

Posterior gastro-enterostomy was per­
formed.

PROGRESS. The patient made a good recovery 
from the operation, and was discharged with his 
symptoms temporarily alleviated.
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COMPLAINT. Indigestion and pain in the 
stomach. Loss of weight.

HISTORY. Nor five months before admission 
the patient, who had had a previously healthy stomach 
history, had complained of discomfort and pain in 
the stomach after food. He had also lost weight 
rapidly.

Latterly the pain which was of a dull 
gnawing description had become continuous, he had 
vomited occasionally, and had lost all desire for 
food.

ON EXAMINATION. The patient was obviously 
in the last stages of cancerous cachexia.

A lump could be felt in the stomach, the 
liver was enlarged and tender, and there was some 
free fluid in the abdominal cavity.

The Benzidene reaction was 'ive.
X-Ray examination showed a massive car­

cinoma of the body of the stomach. The pyloric 
region was unaffected.

TREATMENT/

CASE XI. Mr. M. AGE 50. LABOURER.
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TREATMENT. Morphia in increasing doses. 
PROGRESS. The patient died shortly after 

admission to hospital. Post mortem examination con­
firmed the diagnosis of gastric carcinoma.

-
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COMPLAINT. Distaste for food, vomiting, 
loss of weight.

HISTORY. Three months before admission 
to hospital the patient began to complain for the 
first time of loss of appetite. Her digestion had 
up till then been always excellent. This loss of 
s p petite quickly increased into an extreme dislike 
of food in any form, and latterly she had frequent 
attacks of vomiting - the vomited matter being very 
foul. All this time the patient lost weight rapidly.

OH EXAMINATION. The patient was con- 
siderably emaciated, and very anaemic.

The stomach was enlarged and peristal­
tic waves could be seen passing across it. Ho 
tumour could be made out, but the upper half of both 
recti, expecially the right one, was held very rigid 
so that palpation in the region of the pylorus was 
difficult.

Nothing else could be made out on 
physical examination.

The/

3A3E XII. Mrs. R. AGE 48.
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The Benzidene reaction was ^e.
X-Ray examination revealed pyloric 

stenosis, and suggested pyloric carcinoma.
TREATMENT. The abdomen was opened and an in­

operable carcinoma was found involving the pylorus 
and pyloric antrum.

Posterior gastro-enterostomy was per­
formed.

PROGRESS. Patient made a good recovery from 
the operation and was discharged with her symptoms 
temporarily alleviated.
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COMPLAINT. Pain in the stomach, vomiting, 
loss of weight.

HISTORY. Six months before admission to 
hospital the patient began, for the first time to 
suffer from dyspeptic symptoms after food. At first 
he merely experienced a feeling of great distension 
as though he had had a very large meal,after eating 
very little. This gradually gave place to nausea, 
and latterly he invariably vomited after taking 
a? lid food. He lost weight rapidly, and during the 
three weeks before admission he experienced pain in 
the stomach.

ON EXAMINATION. The patient was very 
emaciated and anaemic. A large tender lump could be 
felt in the region of the pylorus, and the liver was 
slightly enlarged.

The benzidene reaction was +-ve.
X-Ray examination suggested carcinoma 

of the pylorus.
TREATMENT. The abdomen was opened, and a

large/

SA3E XIII. Mr. L. AGE 51. LABOURER.



large carcinomatous mass was found involving the 
pyloric region of the stomach. The glands and 
liver were extensively involved.

Posterior gastro-enterostomy was per­
formed.

PROGRESS. The patient did not rally 
after the operation and died shortly afterwards.
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COMPLAINT. Indigestion, loss of weight, 
pain in the stomach.

HISTORY. Eive months Before admission to 
ho-spital the patient lost appetite, and Began to Be 
troubled with flatulence and eructation after meals, 
and of a disagreeable taste in his mouth. Previous 
to this his digestion had always Been good.

The discomfort after meals Became rapidly 
worse, and two months Before admission he Began to 
complain of pain in the stomach which soon Became 
constant.

He Became very constipated, and during 
the month Before admission he lost weight with great 
rapidity, and Became so weak that he could only walk 
a few steps. He vomited a small amount of coffee 
ground material on two or three occasions.

Oil EX AM I NAT TOW. The patient was oBviously 
in the last stages of malignant disease. He was ex­
ceedingly emaciated and quite prostrated.

The liver was greatly enlarged and tender
and/

GA3E XIV. Mr. B. AGE 47. MINER•
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and there was some ascites. The supraclavicular 
glands were not enlarged, and no mass could he felt 
in the stomach, though he complained of great tender­
ness on palpation over it. The recti were held very 
rigid.

Benzidene reaction -ve.
TREATMENT. Morphia in increasing doses.
PROGRESS. The patient died a fortnight 

after admission. The post mortem examination re­
vealed quite a small malignant growth in the hoay of 
the stomach, on the lesser curvature. The liver, 
however, was crammed full of secondary deposits.
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COMPLAINT. Loss of weight, pain in the 
lower part of the ohest.

HISTORY. For two months previous to ad­
mission to hospital the patient had Been losing 
weight. Luring this time he suffered from slight in­
digestion after food and felt weak and run down.

A month before admission he began to ex­
perience pain of a dull gnawing nature in the region 
of the xiphisternum, and this pain was at its worst 
immediately after swallowing food.

OH EXAMINATION. The patient was rather 
white looking, but otherwise looked a fairly healthy 
man, and was still stout, though he stated that .he 
had lost weight.

Nothing pathologioal oould be made out on 
physical examination, except some tenderness on exert' 
ing pressure to the left of the xiphisternum.

Benzidene reaction -ve.
X-ray examination revealed nothing ab- ■

normal.
TREATMENT./

OASE XV. Mr. 3. AGE 53. LABQUEER.
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TREATMENT. The results of the test meal 
examination and the history made operation advisable. 
The abdomen was, therefore, opened and an inoperable 
carcinoma at the cardiac end of the stomach was found. 
The abdomen was closed.

PROGRESS. The patient recovered from the 
operation and was discharged home.
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0A3E XVI. Mr. R. AGE 60. RAILWAYMAN.
. __ qOHIPIiAINI. Indigestion. Vomiting.

HISTORY. Two months before admission to 
hospital the patient lost his appetite and "began to 
complain of nausea and eructation after food. The 
nausea rapidly got worse, the patient losing all 
taste for food, and vomiting of dark material took 
place frequently, but particularly at night. He com­
plained of no pain, except a feeling of great weight 
in the upper part of the abdomen. He was very con­
stipated and had lost weight. He had never had any 
previous stomach trouble.

Oil EXAMINATION. The patient had obviously 
lost weight and was anaemic. A large mass could be 
felt in the stomach. Neither the liver nor the 
supraclavicular glands were enlarged.

Benzidene reaction positive.
X-ray examination revealed pyloric 

stenosis and was diagnostic of a massive carcinoma of 
the stomach.

TREATMENT. The abdomen was opened, and
t h e /
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the whole stomach was found to be one mass of malig­
nant growth, in spite of the very short history. 
Curiously enough there did not seem to be any in­
volvement of the liver. There was not a sufficiently 
large healthy area on the stomach to do a gastro 
enterostomy and the abdomen was closed.

PROGRESS. The patient died in a few days.
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TREATMENT. The abdomen was opened and 
an inoperable oaroinoma of the body of the stomach 
was found. The abdomen was closed.

PROGRESS. The patient recovered from 
the operation, but has since died.
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The charts of the gastric analysis and the 
X-rays of the two cases suffering from carcinoma of 
the oesophagus are now given. (Oases 1 and 2.
TABLE III.)

The X-ray photographs were taken at a late 
stage in the disease in "both cases, when the X-ray 
appearances had become marked, whereas the gastric 
analyses had been conducted at an early stage, v/hen 
the swallowing of solids was still possible.

Oase 1 showed a carcinoma of the lower end 
of the oesophagus, some two inches above the cardiac 
orifice, whereas Oase 2 - in which the resting Juice 
only was tested - showed the constriction to be about 
the level of the sterno clavicular Junction.

Both cases died following a gastrostomy.
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In the following pages are given the ease 
histories and the charts giving the results of the 
gastrio analysis of seven oases showing achlorhyaria. 
These seven cases correspond to cases 16, £0, £4, £5, 
£7, and £8 in TABLE III respectively, and include 
one case of carcinoma of the pancreas, one of 
cholecystitis and five, which, for want of a Better 
name have Been termed cases of functional achlor- 
hydria.

They have Been chosen to illustrate the 
value of MACLEAN’S test as a means of excluding the 
possibility of gastric carcinoma. In all seven cases 
the case history and physical examination were, to 
varying extents, suggestive of cancer of the stomach, 
all of them showed absence of free acid in the gastric 
contents, But in none of them was IdAOLEM'S test 
for lactic acid found to Be positive.

The subsequent histories of all the patients 
proved them not to Be suffering from malignant dis­
ease of the stomach.



137a.

Tan*reas*
4 - 12  4 Ihr. l4

i12 3
14 2 hr. Û  21 24 3hr*. 34



137.

COMPLAINT. Pain and discomfort in the upper 
part of the abdomen. Laok of appetite. Weakness.

HISTORY. For six months before admission 
the patient had suffered from indigestion and laok of 
appetite. This had been associated latterly with pain 
in the upper part of the abdomen, not associated with 
taking food. She had lost much weight, was obstinate­
ly constipated and had become extremely weak.

Oil EXAMINATION. The patient was emaciated 
and prostrated.

There was a feeling of resistance, 
suggestive of a tumour in the neighbourhood of the 
pylorus; and tenderness was complained of on palpa­
tion in this region. Nothing else could be made out, 
but the history and general appearances were very 
suggestive of carcinoma of the stomach.

Benzidene reaction negative.
X-ray examination showed nothing patho­

logical in the stomach.
The results of the test meal were not 

suggestive of gastric carcinoma, for lactic acid was 
absent/

GASE I .  M rs .  S. AGE 6 6 .
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absent though achlorhydria was present.
TREATMENT. Owing to the fact that it was 

thought a lump could be made out operation was under­
taken.

The stomach, gall bladder and liver were 
found to be healthy, but an advanced carcinoma of the 
pancreas was found.

PROGRESS. The patient died sometime later, 
developing jaundice a few days before death for the 
first time.



Ax'1-5 /v. *3 CaJÜL SCuô Z .
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CQMPLAlliT. Indigestion, loss of appetite,
nansea.

HISTORY. For seven months the patient, 
whose digestion had "been excellent previously, had 
complained of loss of appetite, flatulence and 
nausea after meals. On one occasion she had vomited 
what she called dark brown material. She had never 
had any actual pain, but was conscious of a great 
feeling of weight and distension in the stomach. She 
stated that she used to be a fat woman but in the last 
few months had lost weight rapidly. She had no other 
symptoms.

OH EXAMIilAT10U• The patient was still 
quite well nourished, but had evidently lost some 
weight, and was white and ill looking.

The upper part of both recti were held 
very rigid. Tenderness was complained of on palpa­
tion over the stomach, and some splashing could be 
elicited nearly three hours after taking a meal.

Benzidene reaction negative.
X-ray/

GASE I I .  M rs .  N .  AGE 53.
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X-ray examination showed some stasis in 
the stomach, and the appearances round the pylorus 
were exceedingly suggestive of a pyloric carcinoma.

Test meal examination did not confirm 
this view, in that no lactic acid was demonstrated "by 
MACLEAN’S test, even though the contents showed no 
free acid. UFiFELMANN 13 test, however, was positive, 
and there was some charcoal in the resting juice.

TREATMENT. The whole picture was so sugges­
tive of gastric carcinoma, apart from the negative 
nature of HAQLEAli'S test and the lack of blood in 
the stools, that operation was undertaken.

On opening the abdomen the stomach was 
found to be large and atonic, but otherwise healthy.
A large single stone was found in the gall bladder. 
This was removed and the gall bladder drained.

PROGRESS. The patient made a good recovery 
from the operation and was discharged, having obtain­
ed complete relief from all her symptoms.
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COMPLAINT. No appetite, flatulence, bad 
taste in the mouth.

HISTORY. For about a year before ad­
mission to hospital the patientyvho had previously been 
very healthy had not been taking his food well.

Five months before admission he started
to complain of a bad taste in the mouth, and a good
deal of flatulence and feeling of weight in the
stomach after meals. He had latterly lost some 
weight. There was no vomiting or actual pain.

ON EXAMINATION. The patient was thin and
pale looking.

Beyond some rigidity of the upper part
of the recti nothing could be made out on physical
examination.

Benzidene reaction negative.
X-ray examination shows slight delay in

emptying.
As will be seen, the test meal examina­

tion was quite consistent with a diagnosis of gastric 
carcinoma/

CASE III. M r.  M. AGE. 3 7 .
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carcinoma, had lactic acid been present as well as 
achlorhydria. Lactic acid, however, 7/as absent, and 
operation was therefore not advised.

TREATMENT. Large doses of Acid Hydrochlor,
dil.

PROGRESS. Patient did very well, and in­
creased rapidly in weight. His symptoms entirely 
disappeared. On leaving hospital, however, he dis­
continued his medicine, and his symptoms recurred.
He consulted another medical man, who advised 
operation. On the abdomen being opened the stomach 
was found to be somewhat atonic, but otherwise per­
fectly healthy. The appendix was removed and re­
ported to be slightly inflamed.
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COMPLAINT. Indigestion, pain in the
stomach.

HISTORY. For a year before admission to 
hospital the patient had had indefinite dyspeptic 
symptoms, flatulence after food, loss of appetite, 
and weakness.

For the month previous to admission she 
had also been troubled with a good deal of pain in 
the stomach about an hour after meals. She had lost 
some weight.

ON EXAMINATION. The patient was fairly 
well nourished and healthy looking.

Nothing pathological could be made out 
on physical examination.

Benzidene reaction negative.
X-ray examination showed nothing abnor­

mal in the stomach.
The test meal results were not sugges­

tive of gastric carcinoma.
TREATMENT. Dietetic. Acid tonic in large

doses/

CASE I V .  Miss M. AGE 50.



144

PROGRESS. Great improvement while in 
hospital. All her symptoms had disappeared by the 
time she was discharged.

Enquiry some months later revealed her 
to be in good health.

doses.
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COMPLAINT. Discomfort in the stomach after
meals.

HISTORY. The patient had always been a 
strong and healthy man till six months before ad­
mission to hospital. He then began to complain of 
flatulence, feeling of weight in the stomach after 
meals, and lethargy. He had no other symptoms, ex­
cept constipation and only consulted a doctor to 
please his wife.

Oil EXAMINATION. The patient looked well 
nourished, and nothing pathological could be made out 
on physical examination.

X-ray showed a normal stomach.
Benzidene reaction negative.
The test meal, apart from the achlor- 

hydria, v/as not suggestive of gastric carcinoma.
TREATMENT. Stimulating tonic containing 

dilute hydrochloric acid, pepsin, nux vomica and 
gentian.

PROGRESS. Left hospital feeling very well.
Reported some months later in robust

health.

GA3E V .  M r .  W. AGE 43,
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COMPLAINT. Indigestion, pain in the
stomach.

HISTORY. The patient had never had any 
stomach trouble till six months before admission. He 
then began to complain of constant pain in the stom­
ach, which had no particular reference to the taking 
of food. This was accompanied by flatulence, nausea, 
loss of appetite, and very marked constipation. There 
had been no vomiting. He had lost some weight.

OH EXAMINATION. The patient looked thin
but wiry.

There was rigidity over the upper part 
of both recti, but nothing else could be made out on 
physical examination.

Benzidene reaction negative.
X-ray showed a normal J shaped stomach, 

with no delay in emptying. .
Apart from the achlorhydria the test 

meal results were not suggestive of carcinoma of the 
stomach, lactic acid being absent.

TREATMENT./

QASE V I .  M r . R .  AGE 57.
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TREATMENT• Dietetic. Acid hydroch.lor.-dil. 
in large doses.

PROGRESS. Appetite improved greatly while 
in hospital, and the pain, flatulence and constipa­
tion disappeared.

On enquiry some months after discharge 
the patient, who was persevering with his acid tonic, 
was in good health.
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COMPLAINT. Indigestion, lack of appetite.
HISTORY. Eor five months before admission 

to hospital the patient, following some domestio 
difficulties, had lost all appetite ana was nauseated 
at the sight of food. This was his principal symptom, 
but he had also lost weight with great rapidity, and 
had become very weak and run down. He stated that he 
had vomited repeatedly, and was certain that something 
was wrong with his stomach.

ON EXAMINATION. The patient was greatly 
emaciated and very strained and nervous looking.

The upper part of both recti were held 
rigid, and he complained of pain on palpation over 
the stomach.

Benzidene reaction negative.
X-ray examination was negative.
Test meal examination, though showing 

achlorhydria in the one hour specimen was not other­
wise suggestive of gastric carcinoma.

TREATMENT. The patient was treated as a
nervous /

CJASE V I I .  M r .  G. AGE 4 7 .  LABOURER.
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nervous dyspeptic, with suggestion and tonic treat­
ment. He improved greatly while under hospital 
discipline and put on weight rapidly. He suddenly de­
cided to go out, and it has since "been impossible to 
trace him. The marked increase in weight, however, 
under treatment rules out the possibility of carcinoma.



15Q.

S Ü M M A R  Y.

Ill TRODUGT IOlî.

Emphasis has been laid on the importance 
of gastrio carcinoma to the nation and the world, 
its increase, its supposed earlier age incidence and 
the failure of the medical profession to solve the 
problem of its etiology or to deal with it by other 
than surgical means. It has been pointed out that, 
in the absence of prevention, the early diagnosis of 
the condition is the, real problem on which attention 
should be concentrated, since it is the exception 
for a case to be brought for operation till the dis­
ease is so advanced as to make surgical interference 
of no avail. The obvious disadvantages of the ex­
ploratory laparotomy, in every suspicious case, have 
been dwelt upon, and the advantages of some simple 
laboratory test which would definitely establish a 
diagnosis stressed.

r e s u m e/



RESUME of LITERATURE etc

A brief account of the histology of the 
gastric glands has been given.

The earlier views on gastric secretion 
have fcfee»» been outlined, including an account of 
PAWLOW'S observations on the secretion induced by 
poychic excitation and the nerve supply of the stom­
ach, of EDKIil'S work on the gastric hormone, and of 
CANHOH'S theory of the acid control of the pylorus.

The evolution of the test meal has been 
followed in some detail, and the advantages of the 
fractional method of gastric analysis over the older 
one hour method pointed out. The possible fallacies 
of the fractional method have been dealt with, and in 
this connection the results of certain experiments 
on myself are given to show that the psychic distur­
bances induced by the test had little affect upon the 
acid secretion.

The more recent views on gastric secretion 
have been indicated, and it has been shown how the 
theories of PAWLQW and the older observers have had 
to/
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to be modified in the light of recently acquired 
knowledge.

The methods used for the discovery and
estimation of free hydrochloric acid have "been des-

ikzcribed, and the rival views as to^efficacy of the 
various reagents used in these tests contrasted.

The views of various authorities on achlor- 
hydria and its incidence and significance in health 
and disease have been given.

The chemistry of fermentation lactic acid 
and of sarcolactic acid has been outlined, and the 
method of the production of the former in the stomach 
contents and of the latter in muscle discussed. Two 
tests for the presence of lactic acid in the gastric 
contents are described end the views of various 
authorities as to their respective efficacy given.

Several theories as to the cause of the 
achlorhydria so often observed in gastric carcinoma 
have been stated and many authorities are quoted to 
show the conflict of opinion which exists as to the 
frequency of its presence in this condition. It has 
been shown that while some observers doubt the utili­
ty/
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utility of gastrio analysis as an aid to an early 
diagnosis of oancer of the stomach, others hold it to 
he invaluable; but of these latter, few are in agree­
ment as to the particular results of the analysis 
upon which a diagnosis should be based.

OUTLINE and SOOPE of THESIS.

A brief outline of the scope of the origin­
al research has been given, and the type of patient 
upon whom the investigations have been conducted has 
been described.

It has been pointed out that with a view to 
elucidating several points in the technique of gastric 
analysis and of testing its value as a factor in the 
early diagnosis of gastric carcinoma, analysis of the 
stomach contents had been conducted in ninety three 
cases of general disease, including seventeen oases 
of gastric carcinoma. The great majority of these 
cases were examined by the fractional method, a few 
by examination of the one hour specimen only and two 
or/



or three by examination of the resting juice only. 

TECHNIQUE EMPLOYED, and RESULTS OBTAINED.

The varying techniques employed in pro­
curing the specimen of gastric contents for examina­
tion and the method of conducting the analysis has 
been described in some detail.

The relative delicacy of the congo red, 
dimethyl and GUNZBERG tests for the presence of 
free hydrochloric acid has been investigated. It has 
been found that the GUNZBERG reaction is the only 
reliable one, since it registers the presence of ex­
ceedingly small traces of free hydrochloric acid, 
which are not indicated by the dimethyl and congo red 
tests. It has also been found that whereas lactic 
acid has no affect upon the GUNZBERG reaction, it 
will, when present in a large quantity in the specimen, 
give wi th the congo red and dimethyl tests a similar 
reaction to that given by free hydrochloric acid.

It has been pointed out that this latter 
inaccuracy/



155

inaccuracy in the congo red and dimethyl tests for 
free acid may account for the fact, sc frequently 
stated by modern observers, that free hydrochloric 
acid is present in the stomach contents of the majori­
ty of patients suffering from gastric carcinoma.

It has been demonstrated that UFEELMAN1I1S 
test for lactic acid is valueless, since it gives a 
positive reaction with many other substances which 
may be found in the stomach besides lactic acid; but 
that MACLEAN*S test for lactic acid is simple and 
trustworthy.

The results of the test meal examination in 
seventeen cases of gastric carcinoma have been 
tabulated. These results suggest that gastric analy­
sis is a valuable aid in the diagnosis of gastric car­
cinoma, since, in all the seventeen cases a diagnosis 
could have been made from the results of the test 
meal examination alone. In sixteen out of the seven­
teen cases free acid was found to be absent and lactic 
acid present. This was the most constant finding in 
the series. Blood, charcoal and foul odour were 
commonly/
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commonly present, though net constantly so, in the 
gastric contents. The OPPLER B0A3 bacillus was 
seldom found.

It has been demonstrated that achlorhydria 
and the presence of lactic acid are not necessarily 
an indication of the stage of advancement of malig­
nant disease of the stomach, as such results may be 
observed in both the early and late stages of the 
condition. Similarly the discovery of free hydro­
chloric acid in the stomach contents of a patient 
suffering from gastric carcinoma is no criterion of 
an early stage of the disease, as is sometimes stated, 
since free hydrochloric acid may be present when the 
cancer is far advanced.

It has been shown that lactic acid, when 
found in the stomach, is not invariably the result of 
the fermentation of stagnating contents, but may, on 
occasion/be present when no stasis in the stomach has 
occurred,Probably due to the production of a sarco- 
lactic acid by the tissues involved by the malignant 
growth.

Lactic acid was found in none of the other
seventy/
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seventy six oases, in which malignant disease of the 
stomach was absent, except in two cases of carcinoma 
of the oesophagus, where the tissues involved by the 
growth had probably produced a sarcolactic acid 
which had been passed into the stomach. The appear­
ance of lactic acid in the stomach is thus a point of 
first rate diagnostic significance.

The case histories of all seventeen cases 
of gastric carcinoma have been given together with 
charts showing the results of the gastric analysis 
in each case. It has been observed that none of the 
cases gave a previous history of stomach trouble which 
suggests that the development of cancer from an. old 
standing gastric ulcer is not as common as many 
suppose.

Graphs of the curves of the total acidity 
are given in three cases of pernicious anaemia and 
one case of primary achylia gastrica to demonstrate
the difference in the shape of the curves obtained in

Ĵcrynthese cases and those obtained from cases of second­
ary achlorhydria due to gastric carcinoma.

The/
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The oharts showing the results of the 
gastric analysis and the X-ray photographs of the two 
cases of carcinoma of the oesophagus, in which lactic 
acid was found in the gastric contents, have been in­
serted.

Finally the case histories and the results 
of the test meal examination are given in seven cases 
showing aohlorhydria, in which gastric carcinoma was 
proved to be absent, to show the diagnostic value of 
a negative test for lactic acid in such cases.
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C Q H C L ïï S I û I 3.

As the result of my investigations the 
following oonolusions have been arrived at. It must 
he realised, however, that, as it has only been 
possible to study a limited number of oases, certain 
of these conclusions must not be taken as dogmatic 
assertions, but rather as expressions of opinion based 
upon a limited number of results.

1. Gastric carcinoma may be diagnosed or ex­
cluded in the vast majority of cases, by 
examination of the stomach contents alone.

E. The results of the gastric analysis on
which importance should be placed, in the 
diagnosis of this disease, are the presence 
of: (a) Achlorhydria.

( b ) Lactic acid.
(c) Blood.
(d) Evidences of stagna­

tion.

3 . /



Absence of free acid and the presence of 
lactic acid are found in the great majority 
of patients suffering from gastric carci­
noma, and such a dual finding, with the ex­
ception of carcinoma of the oesophagus, 
probably occurs in no other condition.

The absence of lactic acid in stomach 
contents which show no free acid, or the 
discovery of large quantities of free 
hydrochloric acid make the presence of gas­
tric carcinoma exceedingly improbable.

The absence of free acid and the presence 
of lactic acid is not necessarily evidence 
of an advanced condition of the carcinoma, 
nor is the presence of free acid necessari­
ly evidence of an early stage in the growth.

Lactic acid found in the stomach is not 
invariably caused by the fermentation of 
stagnating gastric contents, but may be 
sareolaetic/
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sarcolactic aoid produced by the tissues in­
volved by the growth. It may therefore 
occur in the stomach contents when no py­
loric stenosis is present.

7. Graphs of the total acidity curve in
gastric carcinoma can usually be distinguish­
ed from those found in pernicious anaemia
and primary achylia gastrica from the shape
of the curve.

8. The congo red and dimethyl tests for 
free hydrochloric acid in the gastric con­
tents are not trustworthy, since:

(a) They do not indicate free hydro­
chloric acid when it is present 
in very small quantities.

(b) They react to large quantities
of lactic acid in the same way
as they react to free hydro­
chloric acid.

9. GUNZBERG'S test, when the reagent is 
freshly prepared, is an entirely reliable 
one/



one for the presence of free hydrochloric 
acid.

10.

11.

UFFELMANIJ * S test for lactic acid is 
valueless, as it gives a positive reaction 
with many other substances, which may be 
found in the stomach contents, besides 
lactic acid.

MAGLEA1T13 test for lactic acid is simple 
and trustworthy.


