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INTRODUCTION.

Cowley i n  1788 was t h e  f i r s t  p e r s o n  t o  a s s o c i a t e  th e  p a n c re a s  

w i th  su g a r  m e tab o lism  when he  d e s c r ib e d  a c a s e  o f  d i a b e t e s  i n  

which p a n c r e a t i c  c a l c u l i  w ere  found . The b e l i e f  th e n  g r a d u a l ly  

a ro s e  t h a t  t h e  p a n c r e a s  m ig h t  be co n ce rn ed  i n  t h e  c a u s a t io n  o f  

d i a b e t e s .  The p a th o lo g y  o f  t h e  p a n c re a s  was f i r s t  d e s c r ib e d  by 

L angerhans  who m en tioned  th e  i s l a n d s  now named a f t e r  him. F u r t h e r

d e t a i l s  o f  t h e  i n t i m a t e  knowledge o f  th e  i s l a n d s  w ere added by 

L anguesse  (1893) who d e s c r ib e d  t h e  f i n d i n g  o f  g r a n u le s  i n  t h e  

i s l e t  c e l l s  and a l s o  th e  c a p i l l a r y  ne tw o rk . In  v iew  o f  h i s  f i n d 

in g s  he s u g g e s te d  th e  p o s s i b i l i t y  o f  an i n t e r n a l  s e c r e t i o n .

I n  1894 Hansemann found p a n c r e a t i c  f i b r o s i s  and a t r o p h y  in  

40 c a s e s  o f  d i a b e t e s .  Diamare (1899) co n firm ed  t h e  f i n d i n g s  o f  

L ang uesse . Lane was t h e  f i r s t  to  d e m o n s tra te  t h a t  t h e r e  were 

two d i f f e r e n t  ty p e s  o f  c e l l s  i n  t h e  i s l a n d s  and B e n s ley  im proved 

t h e  s t a i n i n g  te c h n iq u e  and d e s c r ib e d  a t h i r d  k in d  o f  c e l l  w hich  

was n o n - g r a n u la r .  Bloom (1931) d e s c r ib e d  t h r e e  k in d s  o f  g r a n u l a r  

c e l l s  i n  man.

From th e  p h y s i o l o g i c a l  p o in t  o f v iew  t h e  f i r s t  im p o r ta n t  

p a p e r  fo l lo w in g  t h a t  o f  Cowley was t h a t  o f  C laude B e rn a rd  in  

1849. I n  t h i s  he d i s c u s s e s  h y p e rg ly e ae m ia  and g l y c o s u r i a .
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Arnozan and V a i l l a r d  (1884) showed t h a t  no d i a b e t e s  en sued  a f t e r  

l i g a t i o n  o f  th e  p a n c r e a t i c  d u c t .  The p ro o f  o f  Cowley’ s t h e o r y  

was f u r n i s h e d  in  1890 by von Me.ring and Minkowski who showed t h a t  

a b l a t i o n  o f  th e  p a n c r e a s  i n  dogs , r a b b i t s  and p ig e o n s  p ro d u ced  

d i a b e t e s .  S h a f e r  (1895) p o in te d  o u t  t h a t  a b l a t i o n  of t h e  p an 

c re a s  cau sed  d e a th  o f  t h e  a n im a l ,  w h i le  a t o t a l  p a n c r e a t i c  f i s t u l a  

d id  n o t .  Ssobolew  and S ch u lz  (1900) l i g a t e d  th e  p a n c r e a t i c  d u o ts  

and found t h a t  i n  t h o s e  an im als  t h a t  s u rv iv e d  t h e r e  was a t r o p h y  o f  

t h e  o rg an  a s  a whole b u t  th e  i s l a n d s  rem ain ed  p r e s e r v e d  and th e  

a n im a ls  w ere  n o t  d i a b e t i c .  Homans and A l la n  (1913-1915) in  

e x p e r im e n ta l  d i a b e t e s  showed changes i n  th e  p a n c re a s  c o n f in e d  to  

th e  b e ta  c e l l s .

I n  1922 B a n tin g  and B e s t  found  an a n t i d i a b e t i c  p r i n c i p l e  i n  

d e g e n e ra te d  p a n c r e a t i c  t i s s u e  in  w hich  th e  i s l e t  t i s s u e  was p r e 

dom inant. The d is c o v e r y  o f  t h i s  su b s ta n c e  which was named 

i n s u l i n  and t h e i r  o b s e r v a t io n s  t o g e t h e r  w i th  th o s e  o f  M acleod and 

Noble and Cam pbell and F l e t c h e r  t h a t  o v e rd o se s  o f  hypoderm ic 

i n s u l i n  p roduced  hypog lycaem ia  w i th  an a s s o c i a t e d  sym ptom atology 

gave r i s e  t o  f u r t h e r  i n v e s t i g a t i o n s  on hy pog lycaem ia .

C laude B ern ard  i n  1849 d e m o n s tra te d  hypog lycaem ia  i n  e x p e r i 

m e n ta l  a n im a ls .  Von M ering (1884) and Minkowski (1892) produced  

hypoglycaem ia  i n  e x p e r im e n ta l  a n im a ls  by th e  u se  o f  p h l o r i z i n .  

B i e r r y  and M a l lo i z e l  (1908) found  t h a t  th e  rem ova l o f  t h e
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s u p r a r e n a l  g la n d s  o f  dogs p ro du ced  hypog lycaem ia . P o rg e s  (1910) 

was th e  f i r s t  t o  o b se rv e  hypog lycaem ia  i n  man, r e p o r t i n g  t h r e e  

c a s e s  o f  A d d iso n ’ s d i s e a s e  w i th  low b lo o d  s u g a r s .  F ran k  and 

I s a a c  (1911) found  t h a t  damage to  t h e  l i v e r  by p h o sp h o ru s  

p roduced  hy pog lycaem ia . Cushing  (1912) p u b l i s h e d  a c a se  o f  

p i t u i t a r y  tum our w ith  a low b lo o d  s u g a r .  F i s c h l e r  (1916) f i r s t  

d e s c r ib e d  hypoglycaem ic  shock under t h e  t i t l e  o f  g l y c o p r i v a t i v e  

i n t o x i c a t i o n .  T h is  a p p ea re d  i n  dogs w i th  Eck f i s t u l a  r e n d e re d  

d i a b e t i c  by p h l o r i z i n .  J o s l i n  (1922) p u b l i s h e d  t h r e e  o a se s  o f  

d i a b e t e s  where hypoglycaem ia  had  o c c u r re d  on low d i e t s .

One y e a r  a f t e r  t h e  d i s c o v e r y  o f  i n s u l i n  S e a le  H a r r i s  su g g e s te d  

t h a t  t h e r e  m ight be a  c l i n i c a l  e n t i t y  of h y p e r in s u l in i s m  a s  

opposed t o  h y p o in s u l in is m .  In  1924 he r e p o r t e d  t h r e e  c a s e s .

PHYSIOLOGY.

When food  i s  in g e s te d  th e  c a rb o h y d ra te  p o r t i o n  i s  c o n v e r te d  

i n to  th e  m o n o sa cc h ar id es  g a l a c t o s e ,  g lu c o s e  and f r u c t o s e .  They 

a r e  r a p i d l y  ab so rb ed  from t h e  sm a l l  i n t e s t i n e .  G a la c to s e  and 

f r u c t o s e  a re  c o n v e r te d  in  t h e  l i v e r  i n to  g lu c o s e .  Some o f  th e  

a b so rb ed  g lu c o s e  i s  s t o r e d  in  th e  l i v e r  a s  l i v e r  g ly c o g e n , some 

i s  o x id i s e d ,  and some i s  c o n v e r te d  i n to  m usc le  g ly co g e n .
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I n  o r d e r  t o  m a in ta in  a  s t a b l e  b lo o d  su g a r  l e v e l  v a r i o u s  

e n d r o c r in e  g la n d s  come i n t o  p l a y .  I n  t h e  ev en t  o f t h e r e  b e in g  a 

hypog lycaem ic  s t a t e  in  t h e  b loo d  t h e r e  i s  sy m p a th e tic  s t i m u l a t i o n  

and t h e r e  i s  a  d i s c h a r g e  of a d r e n a l i n  from  th e  s u p r a r e n a l  g la n d  

w hich  b rea k s  down g ly co g en  i n  th e  l i v e r  i n to  g lu c o s e ,  c o n v e r t s  

m uscle  g lycog en  i n t o  l a c t i c  a c id ,  and r e t a r d s  a b s o r p t io n  o f  su g a r  

by th e  p e r i p h e r a l  t i s s u e s .  The p i t u i t a r y  i s  s a i d  t o  r a i s e  th e  

b lo od  su g a r  by s t i m u l a t i n g  th e  fo rm a t io n  of g lu c o s e  in  t h e  l i v e r  

(H oussay ). I t  i s  a l s o  s a i d  t o  have  an a n t i - i n s u l i n  f a c t o r  

(Young).

I f ,  on t h e  o th e r  hand, t h e r e  i s  hyperglycaemia i n s u l i n  i s  

m o b i l i s e d  and a c t s  by d e p o s i t i n g  t h e  p o r t a l  b lo o d  su g a r  i n  th e  

l i v e r  a s  l i v e r  g ly co g en  by in c r e a s in g  c a rb o h y d ra te  com bustion, and  

by  d e p o s i t i o n  o f  m uscle  g ly co g e n . I f  i n s u l i n  i s  i n j e c t e d  i n t o  

- norm al an im a ls  t h e r e  i s  f r e q u e n t l y  a d e c r e a s e  in  l i v e r  g ly co g en  

due t o  th e  e x c e ss  i n s u l i n  h a v in g  a g r e a t e r  e f f e c t  on th e  p e r i 

p h e r a l  t i s s u e s  which o x id i s e  and s t o r e  g lycogen  f a s t e r  and th u s  

te n d  to  d e c re a s e  t i s s u e  g lu c o s e  c o n c e n t r a t i o n .  D i f f u s i o n  in w ard s  

i s  f a s t e r ,  b lo o d  suga r  f a l l s  an d , i f  hypoglycaem ia  o c c u r s ,  

a d r e n a l i n  i s  m o b i l i s e d .  Only l i v e r  g lycogen  can d i r e c t l y  s u p p o r t  

b lo o d  su g a r  c o n c e n t r a t i o n .

As f a r  a s  th e  t h y r o id  i s  con ce rn ed  th y r o x in  h a s  no im m ediate  

e f f e c t  on b lo o d  su g a r  b u t  i f  l a r g e  d o ses  a r e  g iv e n  f o r  some t im e  

l i v e r  g lycog en  i s  e a s i l y  m o b i l i s e d  l e a d in g  to  some h y p e rg ly c ae m ia
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and g l y c o s u r i a ,  b u t  i f  t h e  t h y r o x in  i s  c o n t in u e d  f u r t h e r  t h e r e  i s  

a  l o s s  o f  l i v e r  and  m u sc le  g lycog en  and hypog ly caem ia  may be p r o 

duced*

The c a u se s  o f  hypog lycaem ia  may th e n  be c l a s s i f i e d  a s  fo llo w s;

(1) E x cess  o f  i n s u l i n

a .  T h e ra p e u t ic  i n j e c t i o n s  
b* P a n c r e a t i c  i s l e t  tu m o u rs ,  h y p e r p l a s i a  o r  

h y p e r fu n c t io n  
c . F u n c t io n a l  h y p e r in s u l in ism *

(2 ) D im in u tio n  in  i n s u l i n - r e s i s t a n t  f a c t o r s

a .  A d re n a l  d i s e a s e  (A d d iso n ’ s d i s e a s e )  
b* P i t u i t a r y  d i s e a s e  (simmonds d i s e a s e ;  p i t u i t a r y  

t u m o u r s . ) 
o* T hyro id  d i s e a s e  (myxoedema).

(3) D im in u tio n  o f  g lycogen  r e s e r v e s

a* S t a r v a t i o n  
b* L iv e r  d i s e a s e  
c* R enal d i a b e t e s  
d* L a c t a t i o n
e* Muscle w a s t in g  o r  e x c e s s iv e  m u sc u la r  e x e r c i s e .

(4) D is tu rb a n c e  of C.N*S* c o n t r o l  o f  b lo o d  su g a r

ISLET CELL TUMOURS.

The f i r s t  c a se  o f  adenoma o f  t h e  p a n c re a s  d e s c r ib e d  was by 

N i c h o l l s  i n  1903* The tum our was found  a t  au topsy*  T h e r e a f t e r  

tum ours were d e s c r ib e d  by H erxheim er (1 9 0 5 ) ,  Morse (1 9 0 8 ) ,  C e c i l  

(1 9 1 1 ) ,  and Warren (1 9 2 6 ) ,  who rev iew ed  t h e  l i t e r a t u r e  and  found  

tw e n ty  c a s e s .
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The f i r s t  o p e r a t io n  f o r  i s l e t  c e l l  tum our was d e s c r ib e d  by- 

W ild e r ,  A l l a n ,  Power and R o b e r tso n  in  1927. T h is  was a carc inom a 

o f  t h e  i s l e t  c e l l s  w i t h  m e ta s t a s e s  i n  t h e  l i v e r  and th e  p a t i e n t  

d i e d  soon a f t e r  th e  o p e ra t io n .  The c a se  was however o f  g r e a t  

i n t e r e s t  a s  th e  m e t a s t a s e s  i n  t h e  l i v e r  c o n ta in e d  i n s u l i n .  The 

f i r s t  s u c c e s s f u l  rem oval o f an adenoma o f  th e  p a n c re a s  was p e r 

form ed by Roscoe Graham in  1929. T h is  c ase  was fo l lo w e d  up and 

a t e n  y e a r  i n t e r v a l  w i th o u t  symptoms r e p o r t e d  i n  1939.

T here  have now been  over 100 c a s e s  of p roven  adenom ata o f  

i s l e t  c e l l s  p u b l i s h e d  in  the l i t e r a t u r e ,  b u t  o f  t h e s e  o n ly  4 have 

been from  t h i s  c o u n t ry  (B a rn a rd ,  C a i rn s  and T anner ,  F r a s e r ,

M aclay and Mann, Rudd and W alton) and i n  o n ly  2 h a s  t h e r e  been  an 

o p e r a t io n  w ith  s u c c e s s f u l  r e s u l t .  The fo l lo w in g  two c a s e s  a p p e a r  

t o  have been  c u re d  by o p e r a t i o n ,  th o u g h ,  o f  c o u r s e ,  t h e  fo l lo w  

up i s  v e ry  s h o r t .

Case 1 . M.H* 19 y e a r s .  T in  Worker.

A dm itted  t o  h o s p i t a l  on 26 .2*41  co m p la in in g  o f  f a i n t i n g  

a t t a c k s .

P r i o r  to  A ugust 1940 she was p e r f e c t l y  w e l l ,  e x c e p t  f o r  th e  

f a c t  t h a t  she  had n e v e r  m e n s t ru a te d .  Her m en ta l c o n d i t i o n  was 

q u i t e  n o rm a l,  and she used  t o  l i k e  r e a d in g  and go ing  t o  t h e  p i c 

t u r e s .  Her m o ther s a y s  t h a t  she  was a  l i v e l y  and j o l l y  g i r l ,  and



t h a t  she en jo yed  a jo k e .  L a s t  A ugust, how ever, w h i le  s t a n d in g  a t  

t h e  s t r e e t  door one e v en in g  abou t 8 p . m . , she su d d e n ly  became 

u n c o n s c io u s ,  a l th o u g h  she  d id  n o t  f a l l  down. sh e  was n o t  g idd y  

and had no b l u r r i n g  o f  v i s i o n .  She was h e lp e d  in d o o r s  and s a t  

on a c h a i r  f o r  ab o u t 15 m in u te s .  She was n o t  i n c o n t i n e n t  and d id  

n o t  b i t e  h e r  to n g u e .  For a  few  m in u te s  a f t e r w a r d s  she f e l t  a b i t  

l i g h t - h e a d e d ,  b u t  was a b le  to  c a r r y  on a s  though  n o th in g  had 

happened.

A f t e r  t h a t  she  had no f u r t h e r  a t t a c k s  f o r  a b o u t  two m onths. 

She th e n  began  t o  be f r e q u e n t l y  a f f e c t e d ,  th e  a t t a o k s  u s u a l l y  

o c c u r r in g  a s  she was h a v in g  h e r  m eal a t  home in  th e  even ing  ab ou t 

6 p.m . She was a lw ays a b le  to  f i n i s h  h e r  s e n te n c e ,  a l th o u g h  she 

cou ld  n o t  c a r r y  on e a t i n g .  Her a u n t ,  w i th  whom she was l i v i n g ,  

would t a k e  h e r  k n i f e  and f o r k  from h e r  hand and s i t  h e r  back i n  

h e r  c h a i r ,  o r  a s s i s t  h e r  t o  an arm c h a i r  where she would s i t  u n t i l  

she r e c o v e re d .  She would be u n co n sc io u s  f o r  one , t h r e e ,  o r  even 

f i v e  h o u rs .  When she came round  she was a b le  to  c a r r y  on a t  

once. The a t t a c k s  became more f r e q u e n t  and she had a s  many a s  

f i v e  in  a week.

S ix  weeks b e fo re  a d m iss io n  she began t o  be a f f e c t e d  w h ile  

a t  w ork , and was u s u a l l y  a t t a c k e d  betw een 1 2 .3 0  and 1 p.m . She 

would j u s t  s to p  w ork ing  and would be a s s i s t e d  to  t h e  a i r  r a i d  

s h e l t e r ;  a f t e r  a  few  m in u te s  she was a b le  t o  go back t o  h e r  work.
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D u rin g  t h i s  t im e  h e r  m e n ta l  c o n d i t i o n  t]mderwent a change . She 

became d u l l  and u n e m o t io n a l ,  and i n  th e  words o f  h e r  m o th e r ,  

ttshe d id n ’ t  seem to  c a r e  ab o u t  a n y th in g  any m ore".

D uring  t h i s  t im e  h e r  d i e t  was a s  f o l lo w s

7 .3 0  a .m , cup o f  t e a  w i th  t e a s p o o n f u l s  o f  s u g a r .

9 .0 0  a.m. s l i c e  of b re a d  and b u t t e r .

1 .0 0  p.m. lu n ch  e . g .  sandw iches , egg and c h ip s ,  e t c .

5 .3 0  p.m . s u p p e r ,  t h e  p r i n c i p a l  m eal o f  th e  day.

On F e b ru a ry  2nd she went t o  a h o s p i t a l  o u t  p a t i e n t  d e p a r tm e n t  

was d ia g n o se d  a s  a  c a se  o f  p e t i t  mal and from  t h e r e  a d m it te d  to  

Chase Farm H o s p i t a l .

On a d m iss io n  e x a m in a t io n  showed h e r  t o  be r a t h e r  plump w i th  

a g r e a s y  s k i n .  Her c .v .  s . ,  c h e s t  and  c .n .  s .  r e v e a l e d  n o th in g  

abnorm al. Her e x t e r n a l  g e n i t a l i a  w ere  norm al b u t  she  had  a  sm a l l  

i n f a n t i l e  a n t i f l e x e d  u t e r u s .

I n  h o s p i t a l  sh e  had no a t t a c k s  u n t i l  4 .3 .4 1 .  At 12 noon on

t h a t  day  sh e  was n o te d  to  be r a t h e r  drow sy; she th e n  l a y  on h e r

s id e  w i th  h e r  arms c ro s s e d  and h e r  l e g s  drawn up. The thumbs 

p e r i o d i c a l l y  tw i tc h e d .  Her e y es  w ere  c lo s e d ,  and she d id  n o t  

r e s i s t  h a v in g  them opened, and h e r  p u p i l s  were w e l l  d i l a t e d .

The to n e  o f  h e r  l e g s  was i n c r e a s e d ,  and th e y  p e r i o d i c a l l y  moved 

a c r o s s  t h e  bed. A f t e r  a b o u t  t e n  m in u te s ,  she r e s i s t e d  a l l  

a t t e m p t s  to  open h e r  e y e s ,  and became r a t h e r  v i o l e n t  i f  t h e r e  was
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any  a t t e m p t  made to  move h e r ,  sa y in g  t h a t  she  would t e l l  h e r  mother. 

The p l a n t a r  r e s p o n s e s  were s t i l l  f l e x o r .  She was n o t  i n c o n t i n e n t

and d i d  n o t  b i t e  h e r  tongue or foam a t  th e  mouth. At I E . 45 p.m. 

she r e c o v e r e d ,  rem em bering n o th in g  ab o u t th e  a t t a c k .  A b lo od  

su g a r  e s t im a t i o n  showed a r e a d in g  o f  43 mg#. (At t h i s  t im e  she 

was on a norm al h o s p i t a l  d i e t  w i th  b r e a k f a s t  ( s a u s a g e ,  eg g , bacon , 

e t c . )  a t  8 a .m . ,  lu n ch  (m eat, p o t a t o ,  v e g e t a b l e ,  p udd ing ) a t  

IE noon, t e a  and b re a d  and b u t t e r  a t  3 o f c lo c k  and some m ilk  and 

b i s c u i t s  a t  abou t 7 p .m .) .

D u ring  a l l  t h i s  t im e  a p a r t  from  th e  a t t a c k  she was a p a t h e t i c  

and p ro fo u n d ly  u n e m o tio n a l ,  seeming to  t a k e  l i t t l e  i n t e r e s t  i n  h e r  

s u r ro u n d in g s .  I t  was n o t i c e d  t h a t  she  was more drowsy a b o u t  mid

day and h e r  b lo o d  su g a r  ta k e n  a t  m id -day  on th e  1 0 th  March was 

0 .0 4 0 # .

On 1 2 .3 .4 1  b lo od  su g a rs  were done th ro u g h o u t  t h e  day, th e  

p a t i e n t  b e in g  on an o r d in a r y  d i e t .

8 a.m. .................................................  0 .0 5 4 #
10 a.m. .................................................  0.067%
IE  noon . .  . .     0.038%

8 p.m. . .  . .  . .  •• •• 0 .100 #
4 p.m . .......................................................0 .1 1 0 #
6 p.m. . .  * ......................................... 0 .061 #
8 p.m . .................................................  0 .0 5 6 #

10 p.m. .................................................  0 .03 9#
12 m id n i g h t . . . .     0 .0 4 8 #

2 a.m. •• •• •* •• •• 0 .05 3#
4  ...................................................................0 .0 4 1 #
6 a.m. . .  . .  • .  •• •• 0 .0 5 0 #
8 a .m .............................................................  0 .04 5#
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At t h i s  t im e  she was f r e e  from  m ajor  a t t a c k s ,  b u t  on March 1 7 th  

a t  2*30 a*m. she s t a r t e d  w a i l i n g ,  a t  f i r s t  s o f t l y  and th e n  lo u d e r .  

I t  was im p o s s ib le  t o  ro u s e  h e r .  She l a y  w i th  h e r  m u sc le s  com

p l e t e l y  r e l a x e d ,  v e ry  h o t ,  and p e r s p i r i n g  p r o f u s e l y ;  t h e  w a i l i n g  

c o n t in u e d  u n t i l  3 .5 0  a .m . ,  when i t  g r a d u a l l y  d ie d  away, and a t  

4 a.m. she asked  f o r  a bedpan i n  a  v e r y  b l u r r e d  v o ic e .  She used  

t h i s  and i n  10 m in u te s  was s l e e p in g  n o rm a l ly .  The n e x t  day she 

a p p ea re d  r a t h e r  s t r a n g e ,  s i t t i n g  i n  bed s t a r i n g  i n  f r o n t  o f h e r  

w i th o u t  a p p a r e n t l y  t a k in g  any i n t e r e s t  i n  h e r  s u r ro u n d in g s .  At 

1 2 .1 5  p.m . sh e  t r i e d  t o  g e t  h e r  foo d  from h e r  p l a t e ,  b u t  f a i l e d ,  

h e r  r i g h t  hand sh a k in g  and h e r  f o rk  go ing  round and round  h e r  

p l a t e .  A f t e r  a b o u t  15 m in u te s  she was a b le  to  f e e d  h e r s e l f  and  

a p p ea red  q u i t e  normal f o r  th e  r e s t  o f  th e  day . On 2 0 .3 .4 1  f a s t i n g  

b lo o d  s u g a r s  w ere  done

10 a .m ........................................................  0 .0 5 0 $
12 n o o n .................................................  0 .0 2 0 $

2 p.m ......................................................... 0 .0 5 0 $
4 p .m ......................................................... 0*050$
6 p.m. • • • •   0 .0 67$
3 p.m. . .  . .  . .  • • . .  0 .066 $

10 p.m. . .  . .  . .  . .  . .  0 .0 6 2 $
12 m id n ig h t   ......................................... 0 .07 1$

2 a.m. • .  • •    0*066$
4 a.m ........................................................  0 .0 62$
6 a.m. . .  * .................................  0 .0 8 3 $
8 a.m . . .  «. *. *. . .  0 .0 9 1 $

10 a.m. . .     0 .0 6 6 $

She had no f u r t h e r  m ajor a t t a c k s .
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On March 23rd  th e  f o l lo w in g  e s t im a t i o n  was p e rfo rm ed

10 a.m . Blood su g a r  0 .0 7 1 $
11 a.m . Blood s u g a r  0 .0 7 1 $
11 .3 0  a .m . 1 /100  a d r e n a l i n  g iv en
12 noon Blood su g a r  0 .0 6 6 $

On March 2 9 th  th e  b lood  su g a r  on an o r d in a r y  d i e t  was e s t im a te d  

a t  12 noon and was 0 .0 6 2 $ .

The f a s t i n g  b lood  su g a r  c u rv e  was r e p e a t e d  on A p r i l  4 th .

8 a .m . ..........................  0 .0 8 9 $
10 a .m . ..........................  0 .03 7$
12 noon .........................   0 .05 0$

2 p.m . ..........................  0 .068 $
4 p.m. ................................0 .091 $
6 p.m . ................................0 .0 91$
8 p.m. ................................0 .10 2$

10 p.m . ..........................  0 .068$
3 a.m . .........................   0 .086 $
8 a. m. .......................... 0 .0 86$

10 a.m.   0 .0 8 2 $  * At t h i s  p o i n t  she
showed marked 
hypoglycaem ic  
symptoms.

She c o n t in u e d  t o  show th e  same d a i l y  v a r i a t i o n  i n  mood, b e in g  most 

a f f e c t e d  ab ou t noon and 6 p .m . ,  b u t  had no f u r t h e r  m ajor a t t a c k s  

th ro u g h o u t  h e r  s t a y  in  h o s p i t a l .

On th e  1 5 th  A p r i l  a  g lu c o s e  t o l e r a n c e  t e s t  was perfo rm ed

10 a.m . F a s t i n g  l e v e l  0 .074 $
100 grams g lu c o s e  g iv e n

10 .3 0  a. m.   0 .1 3 3 $
11 a .  m. *» . .  .* •• 0 .154 $
11 .3 0  a.m. . .  . .  ••  •• 0 .15 4$
12 noon . .  . •  •• •• 0 .1 3 3 $
12 .30  p.m. . .  •• . .  *. 0 .133 $

1 .0 0  p.m. •• . .  . .  •• 0 .1 1 1 $
1 .3 0  p.m. •• •• •• 0 .1 1 1 $
2 .00  p.m. ...................................... 0 .0 8 7 $
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She was th e n  p u t  on a  2100 c a l o r i e  d i e t  and  k e p t  on t h i s  f o r  one 

week and d a i l y  b lood  s u g a r s  w ere  done.

8 a .m . 0 .0 8 7 $  0 .05 9$  -  0 .0 6 9 $  0 .0 5 3 $  0 .0 8 0 $
10 a .m . 0 .0 5 7 $  0 .0 5 8 $  0 .0 4 0 $  0 .0 6 7 $  0 .0 5 6 $  0 .0 3 7 $  0 .0 5 3 $
12 noon 0 .0 3 5 $  0 .0 3 0 $  0 .0 2 7 $  * 0 .0 53$  0 .0 3 7 $  0 .0 3 1 $

2 p.m. 0 .0 8 3 $  0 .0 6 7 $  0 .1 0 0 $  0 .0 8 0 $  0 .0 9 5 $  0 .0 7 1 $
4 p.m. 0 .0 7 7 $  0 .0 7 1 $  0 .064$  0 .0 7 7 $  0 .1 0 5 $  0 .0 5 9 $
6 p.m. 0 .0 8 3 $  0 .0 4 0 $  0 .0 7 1 $  0 .0 9 1 $  0 .0 7 7 $  0 .0 7 7 $

12 m id
n i g h t  0 .0 8 3 $  0 .068$  0 .0 8 3 $  0 .0 9 0 $

*At t h i s  p o i n t  she was v e ry  drowsy and was u n ab le  t o  
keep awake. A f te rw a rd s  she d id  n o t  remember h av in g  th e  
specim en ta k e n  or h a v in g  had h e r  l u n c h ,  h a v in g  a vague 
id e a  t h a t  she  had been a t  home w i th  h e r  a u n t .

The 12 m id-day  b lood  su g a r  was r e p e a t e d  on s e v e r a l  o c c a s io n s ,

on May 6 th ,  7 th ,  8 th  and 1 0 th  r e s p e c t i v e l y ,  0 .0 5 2 $ ,  0 .0 4 3 $ ,

0 .0 4 2 $ ,  0 .0 45$ .

On May 1 5 th  a f u r t h e r  g lu c o s e  t o l e r a n c e  t e s t  was p e rfo rm ed . 

The dose  o f  g lu c o s e  was 1*75 grams p e r  k i l o  body w e ig h t  (107 grams).

8 a .m . F a s t i n g  l e v e l  0 .0 9 5 $  -  g lu c o s e  g iv e n
9 a.m. Blood Sugar 0 .18 2$  (C h a r t  1)

10 a.m. " " 0 .18 2$
11 a.m. " " 0 .1 4 3 $
12 noon n rt 0 .125 $

1 p.m. " " 0 .0 7 1 $
2 p.m. " " 0 .05 0$

I t  was now d e c id ed  t o  p e rfo rm  a lap a ro to m y  and on 2 0 .5 .4 1  

she was o p e ra te d  upon by Mr. Gallow ay.

A 4W i n c i s i o n  was made from  t h e  m id - l in e  to  th e  u m b il ic u s .  

I n f a n t i l e  su b cu tan eo u s  f a t  1-g-" t h i c k  was c u t  th ro u g h  b e fo r e  th e
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p e r i to n e u m  was opened. Manual e x p lo r a t i o n  r e v e a l e d  a h y p o p l a s t i c  

u t e r u s  a b o u t  th e  s i z e  o f  t h e  in d e x  f i g u r e .  The k id n e y s  and l i v e r  

were n o rm a l ,  th e  caecum l a r g e  w i th  a  h e a l t h y  a p p en d ix .  T here  was 

no e n la rg em en t o f  th e  g la n d s  in  th e  p o r t a  h e p a t i s .

The s p le e n  was n o rm a l ,  b u t  a h a rd  nob was f e l t  j u s t  i n  f r o n t  

o f  th e  h ilu m . F u r t h e r  e x p lo r a t i o n  showed t h i s  t o  be a tumour 

l y i n g  i n  th e  t a i l  of th e  p a n c re a s .  A no ther  s i m i l a r  mass was 

f e l t  an in c h  n e a r e r  t o  th e  head  o f  th e  p a n c r e a s ,  and a sm a l l  

c y s t ,  t h e  s i z e  of a sm a ll  p e a ,  was removed from t h e  mid p o i n t  o f  

t h e  low er b o rd e r  o f th e  p a n c re a s  by f i n g e r  d i s s e c t i o n .

The tum our, i n  d ia m e te r  was removed, t o g e t h e r  w i th  th e  

l a s t  in c h  o f  t h e  t a i l  and th e  second lump, which tu r n e d  out to  be 

a  haematoma 1 x l i n. The ooz ing  a r e a  was packed  by 3n gauze 

b an dage , t h e  end o f  w hich  was b ro u g h t  o u t  th ro u g h  a h a l f  in ch  

i n c i s i o n  j u s t  l a t e r a l  t o  th e  s t r i a  s e m i lu n a r i s  and 2" above t h e  

u m b i l ic u s .  The p e r i to n e u m  was c lo s e d  w i th  c o n t in u o u s  c a t  g u t  

s u t u r e ,  th e  r e c t u s  s h e a th  ( l i n e a  a lb a )  s i m i l a r l y  s u t u r e d ,  and th e  

s k in  edges app rox im ated  w i th  i n t e r r u p t e d  s .w .g .  and M iche l c l i p s .

The p a th o lo g y  of th e  tumour was r e p o r t e d  upon by Dr. J .G .  

G r e e n f i e ld  as  f o l l o w s : -

ttA sm a ll  c y s t i c  tum our was p r e s e n t  n e a r  th e  t a i l  of th e  

p a n c re a s  and two f i r m e r  rounded  m a s se s ,  f a i r l y  smooth on th e  c u t  

s u r f a c e  were p r e s e n t  in  th e  body, b o th  coming t o  t h e  s u r f a c e  bu t 

n o t  p r o tu d in g  above i t .  These m easured ab o u t 1 2 .5  x 10 mms. and
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12 x 7 mms. i n  c r o s s  s e c t i o n .  H i s t o l o g i c a l l y  th e  c y s t i c  tumour 

c o n ta in s  m asses  of sm a ll  c u b ic a l  o r s p h e r o id a l  e p i t h e l i a l  c e l l s  

i n s i d e  a f i r m  c a p s u le  o f  c o l l a g e n .  The c e l l s  a r e  m assed i r r e g u 

l a r l y  t o g e t h e r  in  t r a b e c u l a e  which have c l e a r  c u t  a lm o s t  s t r a i g h t  

o u t e r  m a rg in s  and which a r e  r i c h l y  p e n e t r a t e d  by f i n e  t h i n  w a l le d  

b lood  v e s s e l s .  The e p i t h e l i a l  c e l l s  a r e  to  some e x te n t  a r r a n g e d  

on th e  w a l l s  of th e s e  b loo d  v e s s e l s  a s  on a basem ent membrane, 

b u t  t h e  a rran gem en t i s  v e ry  i r r e g u l a r .  They have s m a l l ,  a lm o s t  

c i r c u l a r ,  n u c l e i  w i th  abundan t d o t s  of ch ro m a tin  and a f a i r l y  

l a r g e ,  f i n e l y  g r a n u l a r ,  n e u t r o p h i l  c e l l  body. Very o c c a s io n a l  

m i to s e s  a r e  se en  i n  t h i s  tum our which c o n ta in s  p r a c t i c a l l y  no 

c o l la g e n  e x ce p t  t h e  w a l l  o f  th e  b lo o d  v e s s e l s .

I n  th e  o t h e r  tum ours t h e  c e l l s  a r e  s i m i l a r ,  b u t  r a t h e r  

l a r g e r .  They a r e  a r r a n g e d  i n  f a i r l y  t h i n  t r a b e c u l a e ,  r a r e l y  

more th a n  t h r e e  or f o u r  c e l l s  t h i c k ,  between t h i c k  s e p t a  o f  

v a s c u l a r i s e d  c o l l a g e n .  In  many p l a c e s  t h e s e  g iv e  th e  tumour a 

p a p i l l i f o r m  s t r u c t u r e .  S e v e ra l  i s o l a t e d  b in u c l e a t e d  c e l l s  o f  

c o n s id e r a b ly  l a r g e r  s i z e  a r e  se e n  among th e  t r a b e c u l a e .  These 

t e n d  t o  s t a i n  r a t h e r  more w i th  h a e m a to x y l in  and w i th  a n i l i n e  b lue  

th a n  th e  m a j o r i t y  o f  t h e  c e l l s . n

[ P l a t e  1 . ]

The b loo d  su g a r  was done on May 2 0 th  a t  5 .3 0  p.m . and found  

t o  be 0 .2 3 6 $ . On May 2 1 s t  a t  1 0 .30  a .m . t h e  b lood  su g a r  was

0 . 220$.
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On June  2 4 th  a f a s t i n g  b lo o d  su g a r  e s t i m a t i o n  was made.

10 a .m .................................... 0 .0 7 7 $
11 a .   .................................... 0.083%
12 noon ..........................  0.087%

1 p.m . •• . .  . .  0.090%
2 p .m .................................... 0.087%
3 p.m. . .  . .  0.077%
4 p .m .................................... 0.067%
5 p .m .................................... 0.089%
6 p.m. .......................... 0.100%

On Ju ne  2 8 th  a g lu c o s e  t o l e r a n c e  t e s t  was done.

11 .5 5  a .m . f a s t i n g  0.100%
107 grams g lu c o s e  

12 .40  p.m. . .  . .  0.154%
1 .5 5  p.m . . .  . .  0.087%
2 .5 5  p.m. . .  . .  0.087%
3 .5 5  p.m . . .  . .  0.100%

When she l e f t  t h e  h o s p i t a l  she f e l t  v e ry  w e ll  and s in c e  th e n

she h a s  l o s t  w e ig h t and h e r  f i g u r e  h a s  become l e s s  plump g e n e r a l l y .  

She i s  much b r i g h t e r .  As y e t ,  how ever, she h a s  n o t  m e n s t ru a te d .

A su g a r  t o l e r a n c e  was done on th e  23rd  November 1941. (Dose 

107 g r a m s . )

F a s t i n g .......................... 0.097%
1 hour . .  • .  . .  0.143%
2 h o u rs  . .  • .  •• 0.143%
3 h o u rs  • .  • .  . .  0 .105%
4 h o u rs  ..........................  0.095%
5 h o u r s .......................... 0.105%
6 h o u rs  ..........................  0.100%

She h a s  been  se en  p e r i o d i c a l l y  s in c e  th e n  and h e r  b loo d  

s l ig a rs  have  alw ays been  no rm al and she f e e l s  v e ry  w e l l .  She was 

l a s t  seen  on 8 th  May, 1942.
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Case 2. E . S . , aged 54. P a rk  A t te n d a n t .

A d m itted  on 3 0 .4 .4 1  i n  a  com atose c o n d i t io n .

H i s to r y  (co m piled  from  s t o r y  s u b s e q u e n t ly  e l i c i t e d  from  

p a t i e n t  and from  th e  s t a te m e n t  o f  h i s  w i f e ) .

Q u ite  w e l l  u n t i l  J a n u a ry  1940 when he  came home from  work one 

a f t e r n o o n  a t  4 .3 0  p .m . ,  and had an ev en in g  m eal a t  5 .3 0  p.m.

(2 e g g s ,  b re a d  and b u t t e r  and t e a ,  T h is  was an u n u s u a l ly  l i g h t  

m ea l f o r  him in  th e  e v en in g  a s  n o rm a l ly  he had a  h o t  d i n n e r ,  b u t  

t h a t  n i g h t  h i s  w ife  was o u t  and he had to  g e t  h i s  own s u p p e r ) .  

A f t e r  h i s  m eal he s a t  down by th e  f i r e  and f e l t  p e r f e c t l y  w e l l  th e  

whole e v en in g  a l th o u g h  t h e  room seemed r a t h e r  h o t .  At abo u t

9 .30  p.m. he remembers p u t t i n g  h i s  f e e t  up on th e  couch bu t th e n  

he remembers no more. When h i s  w i fe  came home a t  abou t 10 .3 0  p.m. 

she t r i e d  w i th o u t  s u c c e s s  to  wake him up , and h a v in g  f a i l e d  c a l l e d  

i n  h i s  d o c to r .  He was p u t  to  bed and s ta y e d  i n  h i s  bed a t  home 

f o r  two d a y s ,  s t i l l  u n c o n sc io u s  b e fo r e  he was t r a n s f e r r e d  t o  a 

c o t t a g e  h o s p i t a l .  About two days a f t e r  a d m iss io n  he r e g a in e d  

c o n s c io u s n e s s  w ondering  why he  had a r r i v e d  t h e r e .  He f e l t  a l l  

r i g h t  when he r e c o v e re d  bu t w i th in  ab o u t one day h i s  l e f t  s h o u ld e r  

and up per  arm became s t i f f  and p a i n f u l  and he was unab le  to  r a i s e  

i t  above a r i g h t  a n g le .

He was d i s c h a rg e d  home a f t e r  two days (owing t o  a s h o r ta g e  

o f  b eds)  s t i l l  w i th  th e  p a i n f u l  s h o u ld e r  b u t  o th e rw is e  f e e l i n g  

f a i r l y  w e l l .  The d o c to r  a t  t h e  h o s p i t a l  t o l d  him he was s h o r t
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o f  s u g a r  i n  h i s  body and becau se  o f  t h i s  a f t e r  r e t u r n i n g  home he 

t r i e d  t o  g e t  e x t r a  su g a r  from  th e  food o f f i c e ,  b u t  w i th o u t  s u c c e s s .  

H is  f a m i ly ,  how ever, endeavoured  to  g iv e  him a s  much o f  t h e i r  

r a t i o n s  a s  p o s s i b l e .  W hile  i n  th e  h o s p i t a l  th e  f o l lo w in g  

e s t im a t i o n s  were m ad e :-  Blood su g a r  0 .042$ . Blood u r e a  0 .0 6 6 $ .

He was d iag n o sed  a s  s t a t u s  e p i l e p t i c u s .

A f t e r  d i s c h a r g e  he was in  bed a t  home f o r  about one week and 

th e n  g r a d u a l ly  g o t  abou t a g a in  a l th o u g h  h i s  l e g s  w ere  r a t h e r  weak 

f o r  some t im e .  When he f e l t  s t r o n g  enough he was s e n t  back  t o  

work a g a in .  He k e p t  w e l l  u n t i l  A p r i l  1 2 th ,  1941.

On t h a t  day he had h i s  u s u a l  l i g h t  b r e a k f a s t  a t  5 .3 0  a .m .

and a t  9 .3 0  a.m. ( j u s t  b e fo r e  h i s  u s u a l  lu n c h  t im e  a t  10 a .m .)

w h ile  he was s ta n d in g  t a l k i n g  he su d d e n ly  became u n c o n sc io u s  and 

f e l l  down. He was u nco n sc io u s  f o r  a b o u t  two m in u te s  a f t e r  w hich  

a f r i e n d  h e lp e d  him u p , and gave him t e a  and two a s p i r i n s  and he 

th e n  f e l t  p e r f e c t l y  w e l l .

On 2 8 .4 .4 1  he went t o  a new job  s t a r t i n g  a s  e a r l y  i n  t h e  

m orning b u t  w i th  the  lunch  h ou r  from 1 p.m. t o  2 p.m . i n s t e a d  o f  

12 noon to  1 p.m. a s  he had  p r e v i o u s l y  been used  t o .

On 3 0 .4 .4 1  a t  some tim e  between 1 and 2 o ’ c lo c k  b e fo r e  he

had had h i s  lu n c h  he su d d en ly  became u n c o n sc io u s .  He does n o t  

remember th e  e v e n ts  l e a d in g  up to  t h i s .  The work t h a t  m orning 

had been q u i t e  l i g h t  -  mowing g r a s s  -  and he had had b re a d  and
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jam a t  10 o ’ c lo c k  a s  he a lw ays  d id .

H is  em ployer f e t c h e d  a t a x i  and  b ro u g h t  him to  Chase Farm

H o s p i t a l  a t  3 .3 0  p.m . I n  th e  r e c e i v i n g  room he was i n  a sem i-

com atose c o n d i t io n ,  b e in g  a b le  to  answ er q u e s t io n s  p e r s i s t e n t l y  

a sk ed ,  b u t  o n ly  i n  a  few words. The coma g r a d u a l l y  deepened  and 

when he was seen  in  th e  ward l a t e r  on he co u ld  make no answ er to  

q u e s t io n s  n o r  obey i n s t r u c t i o n s .

On ex am in a tio n  a t  t h i s  t im e  he was f l u s h e d  in  th e  fa c e  w i th  

some s l i g h t  f r o t h  on h i s  l i p s ,  h i s  ey es  c lo s e d ,  l e g s  c u r l e d  up 

and hands c o v e r in g  h i s  f a c e .  ■ When to u ch ed  or moved he r e s i s t e d  

and ten d e d  to  c u r l  up. P u l s e  was f u l l ,  slow and r e g u l a r  -  

64. T. 98. Resp. 22 and la b o u re d .  B .P . 150 /95 . C .N .S . C o rn e a l  

r e f l e x e s  a b s e n t .  P u p i l s  r e a c t e d  t o  l i g h t  and on accommodation 

and w ere e q u a l  and r e g u l a r .  Fundi no rm al.

Eye movements: The e y es  wandered abou t when l i d s  f i n a l l y

s e p a r a t e d  b u t  movements seemed f u l l  and c o n ju g a te .  T here  was 

c o n s id e r a b le  neck r i g i d i t y  and a s t r o n g l y  p o s i t i v e  b i l a t e r a l  

K e rn ig  s ig n .  Abdominal r e f l e x e s  w ere a b s e n t .  Knee j e r k s  

p r e s e n t  and e q u a l .  Ankle j e r k s  p r e s e n t  and e q u a l .  P l a n t a r s  

b o th  f l e x o r .  O th e r  system s w ere  n o t  examined a t  t h a t  tim e  and 

a s  he was i n c o n t i n e n t  th e  u r in e  was n o t  t e s t e d  t h a t  n i g h t .

Lumbar p u n c tu re  was pe rfo rm ed  and 4 c c s .  o f  c r y s t a l  c l e a r  f l u i d  

a t  p r e s s u r e  of 110 mm- was removed. E x am in a tio n  o f  f l u i d
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r e p o r t e d  a s  f o l l o w s : -  4 c c s 0 c l e a r  c o l o u r l e s s  f l u i d .  C e l l s  

1 p e r  omul* C u l tu r e  no g row th . T o ta l  p r o t e i n  0 .0 6 $ .  G lucose

0 .0 2 8 $ . Pandy v e ry  w eak ly  p o s i t i v e  ( t h e s e  two f a c t s  r e c e iv e d  la te r  

w i th  su b se q u e n t  r e p o r t ) .  A f t e r  a d m iss io n  he was v o m it in g  and 

c o u ld  n o t  be made to  t a k e  any f l u i d s ,  so  an a t t e m p t  was made t o  

f e e d  him by tu b e ,  b u t  he s t i l l  vom ited  back h i s  f e e d s  of m ilk .

1 .5 .4 1 .  H is c o n d i t i o n  rem ained  unchanged th ro u g h  th e  n i g h t  

and t h e  fo l lo w in g  day; f u r t h e r  a t t e m p t s  were made to  f e e d  him and 

he managed t o  keep  a l i t t l e  f l u i d  down. A f u r t h e r  lum bar p u n c tu re  

was done and c l e a r  f l u i d  a t  90 mm. p r e s s u r e  r e p o r t e d  on a s  f o l lo w s :

4 c c s ,  o f  c l e a r  c o l o u r l e s s  f l u i d .  C e l l s  6 p e r  omm. T o ta l  I

p r o t e i n  0 .0 5 $ .  Pandy n e g a t iv e .  G lucose  0 .0 1 3 $ . ,

W hite  c e l l  co un t was norm al and W.R. was n e g a t iv e .  ,

A b lood  su g a r  e s t im a t io n  was made and fo u n d  t o  be 0 .0 3 5 $  !

when th e  r e p o r t  was r e t u r n e d  a t  abou t 6 .3 0  p.m. 25 grams o f  g l u -  !

cose  i n  norm al s a l i n e  (25$ g lu c o s e )  were g iv en  i n t r a v e n o u s l y  w i th  

an im m ediate  r e t u r n  t o  com ple te  c o n s c io u s n e s s  and f e e l i n g  of 

norm al h e a l t h .  The b lood  su g a r  a t  7 p.m . was 0 .1 5 4 $ . He was
4|

g iv en  7 ounces of m ilk  a t  7 p.m. and  a t  9 p.m. and sp e n t  a  q u i e t  s

n i g h t .  j

2 .5 .4 1 .  S h o r t l y  b e f o r e  10 a.m . he was g e t t i n g  drowsy and 

u n re s p o n s iv e  t o  q u e s t io n s  and by 9 .5 0  a.m. was u n c o n sc io u s .

Blood su g a r  a t  t h i s  t im e  was 0 .0 3 5 $  and a t  10 a .m . 25 grams o f
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g lu c o s e  i n  50 c c s .  normal s a l i n e  was g iv e n  i n t r a v e n o u s l y  w i th  

im m edia te  r e c o v e r y  o f  p a t i e n t .  H is  d i e t  was f i x e d  a t  2100 

c a l o r i e s .

3 .5 .4 1 .  At 2 .2 0  a .m . he was se e n  a s  he was th e n  v i o l e n t  and 

n o i s y .  A b lood  s u g a r  was done and fo u n d  to  be 0 .0 3 7 $ .  30 grams 

o f  g lu c o s e  g iv e n  by mouth p roduced  im m ediate  improvement in  h i s  

c o n d i t i o n .  D u r in g  th e  day he was d i f f i c u l t ,  b e in g  a rg u m e n ta t iv e  

a b o u t  h i s  fo o d ,  and r e f u s i n g  to have a n y th in g  t o  do w i th  h i s  w ife  

-  a p p a r e n t l y  b lam in g  h e r  f o r  h i s  p re s e n c e  in  h o s p i t a l .  She s a i d  

he was v e ry  u n l ik e  h i s  no rm al s e l f  -  b e in g  morose w hereas  u s u a l l y  

he was v e ry  good n a tu r e d .

4 .5 .4 1 .  A f t e r  a good n ig h t  he was q u i t e  w e ll  and t a k i n g  h i s  

food w i th o u t  argum ent.

4 .5 .4 1  and 6 .5 .4 1  he was s t i l l  q u i t e  w e l l  w i th  no un tow ard  

symptoms.

7 .5 .4 1 .  A s t r a i g h t  x - r a y  o f  th e  g a l l  b l a d d e r  was ta k e n  

to d a y  -  n o th in g  abnorm al was d e t e c t e d .  He was c o m p la in in g  of a 

q u i t e  s e v e re  headache whenever he s a t  up o r  coughed. As he was 

go ing  t o  have a c h o le cy s to g ra m  on th e  f o l lo w in g  day  he was g iv e n  

h i s  u s u a l  su pper  a t  7 p.m . and n o th in g  a f t e r w a r d s ;  i n  a d d i t i o n  

th e  f a t s  w ere  ex c lu ded  from  h i s  su p p e r  and o n ly  r e p l a c e d  by a 

sm a ll  amount o f  g reen  fo o d .  I p e c o l  was g iv en  a t  8 p.m. At

8 .4 5  p.m. he seemed u n n a t u r a l l y  drowsy and uncom m unicative and 

c o u ld  o n ly  be ro u se d  w i th  d i f f i c u l t y .  Blood su g a r  a t  8 .4 5  p.m.
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was 0 .0 3 5 $ . He was g iv e n  20 grams o f  g lu c o s e  i n  40 c c s .  o f  n o r 

mal s a l i n e  i n t r a v e n o u s ly  and re c o v e re d  im m e d ia te ly  and a f t e r  a 

w h i le  went to  s l e e p  n o rm a l ly .

8 .5 .4 1 .  C ho lecystog ram  done -  g a l l  b l a d d e r  d id  n o t  v i s u a l 

i s e ;  t o  be r e p e a t e d .  Blood su g a r  a t  12 .3 0  p.m. a f t e r  f a s t i n g  

a l l  m orn ing  f o r  x - r a y  0 .0 4 1 $ .

9 .5 .4 1 .  C ho lecystogram  r e p e a t e d  a t  14 and 16 h o u r s .

R e p o r t  ’n e g a t iv e  shadow in  g a l l  b l a d d e r .  No x - r a y  e v id e n c e  o f  

g a l l  s t o n e s .  X -ray s  s u g g e s t  p a th o l o g i c a l  g a l l  b l a d d e r .  

C h o l e c y s t i t i s ’ .

1 0 .5 .4 1 .  P a t i e n t  f e l t  v e ry  w e l l  a l th o u g h  s t i l l  had f r o n t a l  

headache  when he s a t  up.

1 2 .5 .4 1 .  D e x tro se  t o l e r a n c e  t e s t  p e rfo rm ed  (dosage o f  

d e x t r o s e  1 .7 5  grams p e r  k i l o ) .

9 a .m . P a s t i n g  b lood  su g a r
10 a.m . Blood su g a r
11 a.m. " "
12 noon

1 p.m.
2 p.m.
3 p.m.
4 p.m.
5 p.m.

0 .0 7 1 $  (125 grams g lu c o s e
0 .1 5 4 $  g iv en )
0 .1 8 1 $
0 .166 $  C h a r t  I .
0 .1 4 3 $
0 .0 7 4 $
0 .0 6 1 $
0 .040 $
0 .0 5 0 $

A f t e r  t h i s  he  was g iven  a meal and p r o g re s s e d  w i th o u t  

i n c i d e n t  th ro u g h  t h e  n ig h t  and fo l lo w in g  d ay s .

1 4 .5 .4 1 .  P a t i e n t  q u i t e  w e l l  and s u b je c t e d  t o  s e v e r a l  

b lo o d  t e s t s .
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B ro m su lp h a le in  t e s t .  5 m in u te s
30 m in u te s  
60 m in u te s

-50$  
-0  $ 
- 0$

Van den B ergh  R e a c t io n .  D i r e c t  and i n d i r e c t  n e g a t iv e ,

1.
2.
3.
4.

138 c c s .  
204 c c s .  
186 c c s .  

44 c c s .

H ip p u r ic  Acid 
B enzoic  Acid 
P e rc e n ta g e  o f  

norm al

4 .0 4 6  grams f o r  4 h rs ,  
2 .7 2  grams f o r  4 h rs ,

9 0 .7 $

Blood c o u n t . R .B.C. 5 ,5 0 00 ,0 00
Hb. 108$

W.B.C. 7 ,600 D i f f e r e n t i a l  norm al.

1 5 .5 .4 1 .

G a la c to s e  T e s t

Time

8 a.m.
9 a.m.

10 a .m .
11 a.m .
12 noon

1 p.m.
2 p.m .

Blood suga r

0 .0 6 7 $
0. 056$ 
0 .0 4 7 $  
0 .0 3 5 $  
0 .0 5 0 $
0 .066 $
0. 050$

40 grams g a la c t o s e  
g iv e n

U rin e  

No r e d u c t io n

10 a.m. and 11 a.m. specim ens 
combined « 184 c c s .
T o ta l  g a la c t o s e  0 .3 6  grams.

1 6 .5 .4 1 .  U rine  -  no e x c e s s  o f  u r o b i l i n o g e n .  D i a s t a t i c  

in d ex  10. Laparotom y a t  2 .15  p.m . by Mr. G allow ay.

R ig h t param edian  i n c i s i o n .  G a l l  b la d d e r  g r e a t l y  e n la rg e d .  

A dheren t t o  duodenum (a d h e s io n s  f r e e d )  no g a l l  s to n e s .  A 

f l e s h y  tumour was p a lp a te d  in  t h e  head  of t h e  p a n c re a s  a b o u t
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1 cm. i n  d ia m e te r  and ly in g  j u s t  a n t e r i o r  t o  th e  s u p e r i o r  m esen

t e r i c  and s p l e n i c  v e in s  and t o  th e  l e f t  of th e  duodenum. T h is  

tum our was d i s s e c t e d  o u t  and removed. C h o lcey s to s to m y  was p e r 

form ed and b i l e  d ra in e d  by tu b e  p a s s e d  ou t of s t a b  wound t o  th e  

r i g h t  o f  main i n c i s i o n .  Main i n c i s i o n  c lo s e d  w i th o u t  d r a in a g e .  

Blood su g a r  one hour a f t e r  o p e r a t io n  0 .154 $

A p a r t  from  p o s t - o p e r a t i v e  c o l l a p s e  o f  th e  lun g  which r e s 

ponded w e l l  t o  t r e a tm e n t  p o s t - o p e r a t i v e  p r o g r e s s  s a t i s f a c t o r y .  

P a t i e n t  had no f u r t h e r  hypoglycaem ic  a t t a c k s .  He h as  been v e ry  

w e l l  and a l l  b lo o d  s u g a rs  done s in c e  th e  o p e r a t io n  have been 

w i t h in  norm al l i m i t s .  He was l a s t  seen  on 8 .5 .4 2 .

Dr. J .G .  G r e e n f i e ld  r e p o r t e d  on t h e  tum our a s  f o l l o w s : -  

’S e c t io n s  show th e  tumour to  c o n s i s t  o f  an i r r e g u l a r l y  a r r a n g e d  

mass o f  medium s i z e d  c e l l s  w i th  sm a ll  rounded d a r k ly  s t a i n i n g  

n u c l e i .  These  c e l l s  a r e  everyw here i n t e r s p e r s e d  by f i n e  b lood  

v e s s e l s *  There  a re  a few r a t h e r  f i n e  s t r a n d s  o f  c o l la g e n  ru n n in g  

th ro u g h  th e  tumour from  t h e  l a r g e r  v e s s e l s .  The c e l l s  have a  

n e u t r o p h i l  f i n e l y  g r a n u la r  c y to p la sm , and c l o s e l y  re sem b le  t h e  

c e l l s  o f  th e  i s l e t s  o f  L a n g e r h a n s . ’

[ P l a t e  2 . ]
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SYMPTOMATOLOGY.

The b e s t  d e s c r i p t i o n  o f  t h e  sym ptom atology of hypog lycaem ia  

i s  t h a t  o f  1 . W ild e r ,  quo ted  by  G. Wauchope from  whose p a p e r  t h e  

fo l lo w in g  d e s c r i p t i o n  i s  ta k e n .

"The v e g e t a t i v e  n e rv o u s  system  g iv e s  r i s e  t o  symptoms such 

a s  sw e a tin g  or c o ld ,  f l u s h e s ,  p a l l o r ,  d im ness of v i s i o n ,  f l i c k e r 

in g  b e fo r e  th e  e y e s ,  i n c r e a s e  o f  p u l s e  r a t e  and b loo d  p r e s s u r e ;  

som etim es an i n c r e a s e d  f lo w  of s a l i v a ;  o c c a s io n a l  s t r a n g u r y ;  

r a r e l y  p a r a e s t h e s i a .  The c e n t r a l  n e rvo us  sy s tem  i s  w id e ly  

a f f e c t e d ,  and symptoms may be p rodu ced  by d i s t u r b a n c e  a t  v a r i o u s  

l e v e l s .

G en era l  symptoms a re  headache and f a t i g u e .  The b u lb o p o n tin e  

system  g iv e s  r i s e  t o  d i s o r d e r s  o f  sp e ec h  such a s  s tam m ering , 

d i f f i c u l t y  in  fo rm in g  w ords and slow a r t i c u l a t i o n ;  o c u la r  d i s 

tu rb a n c e  such a s  do ub le  v i s i o n ,  nystagm us, i n e q u a l i t y  o f  p u p i l s ;  

r a r e l y  d e a f n e s s .  The c o r t i c o - s p i n a l  group c o m p rise s  p a r a l y s e s ,  

B a b in s k i ’ s s i g n ,  a p h a s ia ,  a g ra p h ia ,  p e r s e v e r a t i o n ,  a p r a x i a ,  m otor 

i r r i t a b i l i t y ,  i n c o - o r d i n a t i o n ,  t r i s m u s ,  tw i t c h i n g s  and c o n v u ls io n s  

which may be t o n i c  o r  c l o n i c ,  l o c a l i s e d  o r  g e n e r a l ,  and  may 

re sem b le  an a t t a c k  o f  e p i l e p s y ;  o c c a s i o n a l l y  d i s t u r b a n c e s  o f  

sm e ll  and t a s t e  o r  p a r a e s t h e s i a  o f  th e  to n g u e ;  r a r e l y  in co n 

t i n e n c e  o f  u r in e  o r  f a e c e s .  To th e  s t r i o - t h a l a m i c  sy s tem  b e lo n g
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t r e m o r ,  c h o re i fo rm  movements, f i b r i l l a r y  t w i t c h i n g s ,  g r im a c in g ,  

g e s t i c u l a t i o n ,  t o r s i o n ,  lo u d  sp e e c h ,  r i g o r  of m u sc le s  a to n i a  and 

k a ta to n ia *

P s y c h ic  d i s t u r b a n c e s  a r e  f r e q u e n t  and may be s l i g h t ,  l i k e  

a n x i e t y ,  d e p r e s s io n ,  n e g a t iv i s m ,  i r r i t a b i l i t y ,  q u e ru lo u s n e s s ;  o r  

b i z a r r e ,  f o r  i n s t a n c e  e x c i t a b i l i t y ,  d e s i r e  t o  s in g ,  sh o u t  o r  

d an ce , m a n ia c a l  b e h av io u r ;  o r  th e y  may r e s u l t  i n  d u l l n e s s  and  

c o n fu s io n  o f  th e  u n d e rs ta n d in g  and l e a d  t o  d i s o r i e n t a t i o n ,  s low 

n e s s  o f  th o u g h t ,  i n c l i n a t i o n  t o  l o i t e r  and dawdle, t o  g iv e  random 

a n sw e rs ,  c o m p u ls io n s ,  im p u ls iv e  a c t i o n s ,  w an derin g , fu g h e s ,  

h o m ic id e , s u i c i d e ,  am nesia , d ro w s in e s s ,  s tu p o r ,  coma."

Symptoms i n  c a s e s  o f  adenoma.

I n  r e v ie w in g  70 proven c a s e s  o f  p a n c r e a t i c  adenoma th e  

commoner symptoms in  o rd e r  o f f r e q u e n c y  w e r e : -  m e n ta l  c o n fu s io n ,  

u n c o n sc io u s n e s s ,  c o n v u ls iv e  s e i z u r e s ,  sw e a t in g ,  t w i t c h i n g  o f  

l e g s  o r  arms o r  b o th ,  w eakness , d i z z i n e s s ,  f a t i g u e ,  h e ad a ch e ,  

d i p l o p i a ,  f a i n t n e s s ,  s tu p o r ,  n a r c o le p s y ,  a t a x i a ,  i r r i t a b i l i t y ,  

h e m ip le g ia ,  t r e m b l in g ,  c y a n o s i s ,  b l u r r i n g  of v i s i o n ,  abdom inal 

p a in ,  d ro w s in e s s ,  i n t o l e r a n c e  f o r  e x e r c i s e ,  s t a r i n g  e x p r e s s io n ,  

p u p i l l a r y  d i l a t a t i o n ,  v o m it in g ,  h u nger,  p a l l o r ,  c o ld n e s s ,  a p h a s i a ,  

c o l l a p s e ,  e m o tio n a l ism , b la d d e r  t r o u b l e ,  a u r a ,  s c o to m a ta ,  movements 

o f  h e a d ,  yawning, p a rk in s o n is m ,  n a u s e a ,  j o i n t  p a in s ,  b r e a t h l e s s 

ness*
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I n  a  l a r g e  number o f c a s e s  (55$) t h e r e  was a  d e f i n i t e  r e l a 

t i o n s h i p  to  fo o d ,  t h a t  i s  to  s a y  t h e  symptoms were e i t h e r  b rough t 

on th ro u g h  la c k  o f  fo o d  or were r e l i e v e d  by t h e  a d m i n i s t r a t i o n  of 

food  o r  g lu c o s e .

I t  i s  n o te w o rth y  t h a t  i n  a l a r g e  number o f  c a s e s  (72$) m en ta l  

symptoms p red o m in a ted .  Such symptoms (K ep le r  and M oersch) a s  

a p a th y ,  i r r i t a b i l i t y ,  r e s t l e s s n e s s ,  f a t i g u e ,  a n x ie ty ,  i n c o r r i g i 

b i l i t y ,  n e g a t iv i s m ,  a u to m a tic  b e h a v io u r ,  somnambulism, c o n fu s io n ,  

e x c i te m e n t ,  d i s o r i e n t a t i o n ,  ’d runken  b e h a v io u r ’ , fugue  s t a t e s ,  

u n c o n s c io u s n e s s ,  d e l i r i u m ,  m an ia ,  s tu p o r ,  o r coma.

Speech may be d i s t o r t e d ;  t h e r e  may be g a r r u l i t y ,  d y s a r t h r i a  

o r  even a p h a s ia .  E m o tio n a l  i n s t a b i l i t y  ra n g e s  f rom  a l l  form s o f  

a n x io u s n e s s  t o  q u e ru lo u s n e s s  and v io le n c e .  The c h a r a c t e r  o f th e  

t h in k i n g  becomes co n fu sed  and s lu g g i s h .  The p a t i e n t  may be 

d e l i r i o u s .  There i s  l o s s  o f  memory f o r  e v e n ts  and t h e  p a t i e n t  

does n o t  remember t h e  a t t a c k .  The m en ta l  symptoms may be 

a s s o c i a t e d  w ith  n e u r o l o g i c a l  d i s o r d e r s  of v a ry in g  t y p e s ,  a s  motor 

r e t a r d a t i o n ,  o r c o n v u ls iv e  a t t a c k s  o f  t o n i c  o r  c lo n ic  ty p e .

I n  r e v ie w in g  the  sym ptomatology of th e  c o n d i t io n  i t  i s  

i n t e r e s t i n g  t o  n o te  t h a t  t h e  av e rag e  t im e  betw een th e  o n s e t  o f  

symptoms and t h e  f i r s t  b lo od  su g a r  i s  t h r e e  y e a r s .  The c o n d i t i o n  

i s  rem ark ab le  i n  t h a t  th e  p a t i e n t  may be v e ry  w e l l  be tw een th e  

a t t a c k s  and  t h i s  f e a t u r e  i s  w e l l  shown in  t h e  second o f  th e  two 

c a s e s  p r e s e n te d .
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The age  in c id e n c e  v a r i e s  from  11 y e a r s  t o  62 y e a r s  w i th  an 

a v e ra g e  of 37 .

T here  i s  an e q u a l  d i s t r i b u t i o n  o f  se x .

The s i m i l a r i t y  be tw een th e  symptoms o f  p a n c r e a t i c  adenoma and 

e p i l e p s y  has  been s t r e s s e d  by v a r io u s  a u th o r s ,  n o t a b l y  N ie ls e n  and 

E g g le s to n ,  and  i t  h a s  been su g g e s te d  t h a t  e v e ry  c a s e  o f  e p i l e p s y  

sh ou ld  have b lood  s u g a r  s t u d i e s .  The f i r s t  o f  th e  two c a s e s  

p r e s e n t e d  f a v o u r s  t h i s  s u g g e s t io n .

As th e  u l t i m a t e  d i a g n o s i s  depends on b lo o d  su g a r  s t u d i e s  th ey  

a r e  n a t u r a l l y  o f  g r e a t  im portan ce .

Blood Sugar I n v e s t i g a t i o n s .

In  o r d e r  to  a p p r e c i a t e  t h e  abnorm al i t  would be b e t t e r  to  

c o n s id e r  th e  norm al f i r s t .

I n  man t h e  norm al b lood  su g a r  l e v e l  v a r i e s  a c c o rd in g  t o  t h e  

tim e  o f  day  and t h e  s t a t e  o f n u t r i t i o n .  V a r i a t i o n s  i n  th e  m ethod 

o f  a n a l y s i s  and th e  so u rc e  o f  b lo o d  make r e p o r t e d  f i g u r e s  no t 

s t r i c t l y  com parab le . For example t i t r a t i o n  m ethods such  as  

Hagedorn and J e n se n  g iv e  low er r e a d in g s  th a n  c o l o r i m e t r i c  such  

a s  B e n e d ic t ’ s and t h a t  o f  F o l i n  and Wu. In  a d d i t i o n  venous 

b lood  r e a d in g s  a re  lo w er  th a n  c a p i l l a r y .  C a v e t te  and  S e l je s k o g  

compared venous and c a p i l l a r y  b lood  su g a rs  d u r in g  g lu c o s e  t o l e r 

ance  t e s t s  i n  21 normal i n d i v i d u a l s ,  who had f a s t e d  f o r  12 t o  

14 h o u rs  and were then  g iv e n  50 grams of g lu c o s e .
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Mean f a s t i n g  J  hou r  1 hour 2 h o u rs  3 h o u rs

C utaneous b lo od  
s u g a r s 0 .0 9 5 0 .1 6 5  0 .1 3 7  0 .0 9 7  0*079

Venous blood 
s u g a r s 0 .0 9 2 0 .1 5 1  0 .1 2 2  0 .0 8 5  0*078

D i f f e r e n c e  
betw een 
c u tan eo u s  
and venous 0 .02 8 0 .0 1 4  0 .0 1 5  0 .0 1 2  0 .0 1 5

Hartmann and Jaudon  q u o te  Somogyi and c o n f irm  from  t h e i r  own 

r e c o r d s  t h a t  t h e  d i f f e r e n c e  betw een * a p p a r e n t * and f t ru e »  v a lu e s  

i n  whole b lo o d  v a r i e s  between 23 and 31 mg$, a v e ra g in g  27, w h i le  

f o r  th e  serum th e  d i f f e r e n c e  i s  much l e s s ,  be tw een 6 and 10 mg, 

a v e ra g in g  8. H o lt  and G reisheim ei; and Cam pbell, Osgood and 

H oskins f i n d  the  d i f f e r e n c e  betw een a p p a re n t  and t r u e  v a lu e s  

v a r i e s  betw een 15 and 20 mgs.

T u n g s ta te  a c id  f i l t r a t e s  g iv e  a p p a re n t  d e x t r o s e  v a lu e s ,  

r e g u l a r l y  i n c lu d in g  re d u c in g  s u b s ta n c e s  in  a d d i t i o n  to  ’t ru e *  

d e x t r o s e .  J o s l i n  (1928) p u b l i s h e d  a t a b l e  of norm al v a lu e s  by 

seven  d i f f e r e n t  m ethods; th e  lo w e s t  (B e r t r a n d )  was 0 .0 7 0 -0 .1 1 0  

and th e  h ig h e s t  0 .0 9 6 -0 .1 2 5  (Lewis and B e n e d ic t ) .  He found t h a t  

r e a d in g s  t a k e n  b e fo re  b r e a k f a s t  i n  norm al i n d i v i d u a l s  were m ost 

f r e q u e n t l y  0 .1 0 0 $ , v a ry in g  from 0 .0 8 0  to  0 .110 $ .

S igw ald  c o n s id e re d  th e  f a s t i n g  l e v e l  to  be a b o u t  0 .1 0 0 $  

and th e  low er l i m i t  o f  th e  norm al 0 .090 $ .
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S ip p e  and B ostock  q u o te  P h i l l i p s  a s  c i t i n g  8 a u t h o r i t i e s  who 

a g re e  t h a t  any  r e a d in g  below  0*090 i s  hypoglycaam io.

M a r t in  and H ellm uth  c o n s id e r  i t  a c c e p te d  from  t h e  numerous 

r e p o r t s  in  th e  l i t e r a t u r e  t h a t  th e  norm al f a s t i n g  b lo o d  su g a r  i s  

g e n e r a l l y  abou t 100 mg$ b u t  t h a t  i t  may v a ry  from  80 to  110 mg.

P o l lo c k  and Boshes c o n s id e r  t h a t  t h e  c o n cen su s  of o p in io n  i s

t h a t  th e  upperm ost l i m i t  o f  norm al i s  120 mg$, b u t  t h a t  t h e r e  i s

no agreem ent ab o u t th e  low er l i m i t ;  Lennox, O’Connor and B e l l i n g e r

have p la c e d  i t  a t  80 mg, N ie ls e n  a t  75 mg, Tyson, O t i s  and Jo y c e  

a t  80 mg. They say  t h a t  marked v a r i a t i o n s  o ccu r  i n  su p p o se d ly  

norm al s u b j e c t s  to  l e v e l s  below 75 mg. Watson q u o te s  G ray ’ s 

f i g u r e s  a s  b e in g  w id e ly  a c c e p te d  and c o n s id e r in g  t h a t  th e  norm al 

f a s t i n g  l e v e l  l i e s  betw een 80 and 120 mg.

Hart and R isa s tu d i e d  21 ,000 f a s t i n g  b lood  su g a rs  w h ich  were 

a l l  t a k e n  9 a.m. on a  f a s t i n g  stom ach and about 16 h o u rs  a f t e r  th e

l a s t  m ea l. The method was F o l i n  and Wu.

2 ,371  (11 $} had a f a s t i n g  l e v e l  be low  80 mg. Of t h e s e

1620 o r  7$ f e l l  betw een 70 and 79. T here  w ere  493 or 2$ betw een

60 and 69 mg and 166 o r  0 .8 $  from  50 to  59 mg. 74 o r  0 .3 5 $  were

from  40-49 mg and 12 o r  0 .0 5 $  betw een 30 and 39. 6 were found

t o  be below 30.

T here  were 19 c a s e s  w ith  c o n d i t io n s  g e n e r a l l y  th o u g h t  t o  j

produce  a  low b lood  s u g a r .
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As a r e s u l t  of t h e s e  f i g u r e s  th e  w r i t e r  c o n s id e r e d  t h a t  

r o u t i n e  f a s t i n g  b lo o d  s u g a r s  below  80 mg were a comnon f i n d i n g .  

T hat i t  was p o s s ib l e  t h a t  n o rm al i n d i v i d u a l s  may have o c c a s i o n a l  

low b lood  su g a r  v a lu e s  w i th  an o th e rw is e  norm al b lood  s u g a r .  He 

con c lu ded  wE i t h e r  sp o n tan eo u s  hypoglycaem ia  i s  n o t  a common 

c o n d i t i o n  o r  r o u t i n e  f a s t i n g  b lood  s u g a r s  a r e  n o t  r e l i a b l e  g u id e s  

t o  i t s  o c c u r re n c e .

From t h e s e  v a r io u s  f i g u r e s  one may conc lude  t h a t  t h e  norm al 

f a s t i n g  b lo o d  su g a r  l e v e l  v a r i e s  from  p a t i e n t  t o  p a t i e n t  b u t  t h a t  

th e  ra n g e  u s u a l l y  l i e s  between 80 and 120 mg w h i le  an o c c a s io n a l  

l e v e l  o f  60 t o  70 mg may o ccu r .

I t  h a s  been  s t r e s s e d  by many a u th o r s ,  p a r t i c u l a r l y  W hipple 

t h a t  t o  d iag n o se  a  p a n c r e a t i c  adenoma one m ust f i n d :

(1) A t ta c k s  o f  n e rv o u s  or p sy c h ic  o r  g a s t r o - i n t e s t i n a l  

d i s o r d e r  coming on d u r in g  th e  f a s t i n g  s t a t e  o r a f t e r  

e x e r t i o n .

(2) A b lo o d  su g a r  r e a d in g  below 50 mg$.

(3) R e l i e f  of symptoms im m ed ia te ly  a f t e r  i n g e s t i o n  o f  

g lu c o se .

Where one can g e t  th e  p a t i e n t  in  an a t t a c k  a s  i n  t h e  two 

c a s e s  r e p o r t e d  and f i n d  a  low b lood  s u g a r  and where as  in  the 

second c a se  th e  r e s p o n s e  t o  g lu c o se  i s  im m ediate  t h e  d i a g n o s i s  

i s  made e a s i e r ,  b u t  i t  i s  n o t  a lw ays p o s s i b l e  to  se e  th e  p a t i e n t s  

a t  t h e s e  t im e s  and Whipple h as  s t r e s s e d  th e  f a c t  t h a t  " i n  th e
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i n t e r v a l s  be tw een  a t t a c k s  t h e r e  a r e  no symptoms e x c e p t  o c c a s i o n a l

p e r s i s t i n g  m e n ta l  r e t a r d a t i o n  or d e t e r i o r a t i o n  and th e  b lo o d  su g a r

i s  o f t e n  n o rm a ln .

I t  i s  n e c e s s a r y  th e n ,  i f  th e  sym ptom atology i s  s u g g e s t i v e ,  

and  one can n o t  g e t  th e  p a t i e n t  in  an a t t a c k ,  t h a t  o t h e r  d i a g n o s t i c  

p roced u res  be ad o p te d .  One o f  t h e  most h e l p f u l  o f  t h e s e  i s  th e  

G lucose  T o le ra n c e  T e s t .

G lucose  T o le ra n c e  T e s t .

Gray (1923) c o n s id e re d  t h a t  th e  norm al b lo o d  su g a r  v a lu e s  

w ere  80-120 mg and a f t e r  th e  i n g e s t i o n  of g lu c o se  i t  sh o u ld  n o t  

r i s e  above 180 mg (a v e ra g e  r i s e  140 mg) and t h a t  a t  t h r e e  h o u rs  

th e  b lo od  su g a r  sh o u ld  be e q u a l  t o  o r  below th e  f a s t i n g  l e v e l .

M osen tha l c o n s id e re d  th e  cu rv e  a s  norm al where th e  r i s e  was 

betw een 120 and 160 mg and which dropped t o  120 mg a t  th e  end of 

th e  second h o u r .  Myers and McKean in  an e x te n s iv e  re v ie w  of th e  

l i t e r a t u r e  c o n s id e re d  t h a t  venous b lo o d  sh ou ld  show a peak below 

170 and f a l l  t o  th e  f a s t i n g  l e v e l  w i th in  two h o u rs  and i n  c a p i l 

l a r y  b lood  sho u ld  show a peak  below  200 and f a l l  below  120 in  

z\ h o u rs .

M a r t in  and H ellm uth  a c c e p t  a s  s ta n d a r d  a r i s e  from  a c o n t r o l  

l e v e l  o f  abou t 100 t o  a  peak o f  140-180 mg and a f a l l  d u r in g  th e  

p e r io d  o f  th e  n e x t  two o r  t h r e e  h o u rs  t o  th e  f a s t i n g  l e v e l .  I n  

t h e  d e sc e n t  ( th e y  say )  i t  f r e q u e n t l y  drops below th e  c o n t r o l  

l e v e l .
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P o l lo c k  and Boshes c o n s id e r  t h a t  th e  co n sen su s  o f  o p in io n  i s  

t h a t  a  norm al c u rv e  i s  one t h a t  s t a r t s  a t  a  f a s t i n g  l e v e l  below 

120 mg, r i s e s  to  a peak n o t  above 160 mg and r e t u r n s  to  t h e  f a s t i n g  

l e v e l  i n  l e s s  th a n  two h o u rs .  Watson i n  a s e r i e s  o f  83 norm al 

young a d u l t s  showed a f a s t i n g  l e v e l  o f  90 mg, a r i s e  in  h a l f  an 

hour t o  134 mg and a f a l l  in  two h o u rs  to  the  f a s t i n g  l e v e l .

I n  e s t im a t i n g  th e  v a lu e  of a g lu c o se  t o l e r a n c e  t e s t  v a r io u s  

f a c t o r s  must be ta k e n  in to  c o n s i d e r a t i o n .

F i r s t  t h e  age: C h i ld re n  and  a d o le s c e n t s  te n d  t o  have a

low er f a s t i n g  l e v e l  and a f l a t t e r  cu rve .

W eigh t:  S h o r t  and Jo h n s to n , i n  a s tu d y  o f  541 c a s e s  who

a p p ea red  h e a l th y  and w ere  from L i f e  I n s u ra n c e  re c o rd s ,  found t h a t  

age a lo n e  had o n ly  a s l i g h t  e f f e c t  on th e  in c id e n c e  o f  im p a ire d  

g lu c o s e  to le r a n c e ,  b u t  t h a t  t h e r e  was an u n m is ta k ab le  c o r r e l a t i o n  

between th e  d e g re e  of o v e rw eig h t and th e  in c id e n c e  of im pa ired  

g lu c o se  t o l e r a n c e  i r r e s p e c t i v e  of age . A co m b in a t io n  of o ld  !

age and overw eigh t a c c e n tu a te d  th e  in c id e n c e  of d im in ish e d  g lu c o s e  

t o l e r a n c e  i . e .  t h e  two f a c t o r s  combined have a more d e c id ed  

in f lu e n c e  th a n  e i t h e r  a lo n e .  They c o n s id e r  i t  p ro b a b le  t h a t  th e  

d u r a t i o n  o f  o v e rw eig h t d e te rm in e s  t h e  in c id e n c e  o f  im p a ired  

t o l e r a n c e .

D ie t :  The p a t i e n t  sh o u ld  be on a s t a n d a r d  d i e t  a s  i t  has  been

shown by numerous o b s e r v e r s  t h a t  a h ig h  c a rb o h y d ra te  d i e t  w i l l
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g iv e  an in c r e a s e d  g lu c o s e  t o l e r a n c e  and v i c e  v e r s a .  (Himsworth, 

C o n n .)

I n f lu e n c e  o f  g a s t r i c  em ptying and i n t e s t i n a l  a b s o r p t io n  -  

H a le  W hite  and Payne p a s se d  a duodenal tu b e  in  a h e a l t h y  young 

a d u l t  on two d i f f e r e n t  o c c a s io n s ,  i n j e c t e d  50 grams o f  g lu c o s e  in  

500 c o s .  o f  w a te r  a t  a un ifo rm  r a t e  o f  5 c c s .  p e r  m in u te  on one 

day and a s  r a p i d l y  a s  p o s s ib l e  w ith o u t  c a u s in g  d is c o m fo r t  on 

a n o th e r .  They to o k  c a p i l l a r y  specim ens on each  o c c a s io n  a t  f i v e  

m in u te  i n t e r v a l s  f o r  two h o u rs  and found t h a t  t h e r e  was h y p e r-  

g ly caem ia  a s  lo n g  a s  su g a r  was b e in g  in t ro d u c e d  i n t o  t h e  duodenum, 

b u t  t h a t  th e  b lood s u g a r  f e l l  r a p i d l y  a f t e r  th e  i n j e c t i o n  was 

f i n i s h e d .  Myers and McKean confirm ed  t h i s  f in d in g  in  a c a se  o f  

p y l o r i c  s t e n o s i s  on which th e y  d id  b lood  s u g a rs  b e fo r e  and a f t e r  

o p e r a t io n .  (C h a rt  3. )

‘From, th e  v a r i o u s  a u t h o r i t i e s  quo ted  a norm al su g a r  t o l e r a n c e  

i s  one t h a t  s t a r t s  from  a f a s t i n g  l e v e l  of from  80 t o  120 and 

r i s e s  i n  th e  c o u rse  o f \  t o  1 h o u r  t o  n o t  above 180 and should  

f a l l  t o  below 120 in  th e  c a se  o f  c a p i l l a r y  b lo o d  and t o  i t s  

f a s t i n g  l e v e l  w i th  venous b lood  by h o u rs .

a s  v a r io u s  a u t h o r i t i e s  have s u g g e s te d  t h a t  6 h o u r  b lo od  

su g a r  t o l e r a n c e  c u rv e s  sh o u ld  be done in  c a s e s  o f  adenoma and 

o n ly  one r e f e r e n c e  cou ld  be found  to  norm al s i x  h o u r  c u rv e s  a 

s e r i e s  o f  34 s i x  ho u r  b lood  su g a r  c u rv e s  were done on p a t i e n t s ,  

a l l  of whom were s u r g i c a l  c a s e s ,  t h e  m a j o r i t y  f r a c t u r e s .  The



34

ty p e  o f  c u rv e  i s  somewhat f l a t t e r  t h a n  norm al b u t  t h i s  i s  i n  k e e p 

in g  w i t h  t h e i r  d i e t  which c o n ta in e d  a r e l a t i v e l y  h ig h  c a rb o h y d ra te  

c o n te n t  (ab o u t 300 g ram s).

F a s t i n g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .0 9 1  0 .1 4 3  0 .127  0 .1 0 0  0 .099  0 .0 9 1  0 .0 90

(C h a r ts  1 and 2 and T able  1)

As t h e s e  p a t i e n t s  were a l l  r e s t i n g  in  bed and a s  f a r  a s  

p o s s i b l e  under b a s a l  c o n d i t i o n s  a  f u r t h e r  c o n t r o l  was done on 10 

m e d ic a l  s t u d e n t s  who f a s t e d  from  6 o ’ c lo c k  th e  p re v io u s  n i g h t  and 

th e n  came up to  t h e  l a b o r a to r y  t o  have t h e i r  b lood  s u g a r s  done a t

10 a .m . on t h e  n e x t  m orn ing . As would be e x p e c te d  t h e i r  c u rv e s

were f l a t t e r  s t i l l ,  b u t  conform ed w i th  th e  u s u a l  ty p e  o f  cu rv e .

F a s t i n g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .0 8 5  0 .1 0 3  0 .0 8 0  0 .0 8 0  0 .080  0 .0 8 3  0 .08 3

(T ab le  2)

A l l  t h e s e  c o n t r o l  c a s e s  were on a war t im e  d i e t  and as  

su g g e s te d  above t h i s  p ro b a b ly  a c c o u n ts  f o r  t h e  f l a t  c u rv e .  I t  

w i l l  be se en  t h a t  in  t h e s e  norm al c a s e s  t h e  s i x  hour c u rv e  v a r i e s  

v e ry  l i t t l e  from the  t h r e e  h o u r .  The e s t im a t io n s  were a l l  done 

by t h e  F o l in  and Wu m ethod, b u t  t h e  f i r s t  s e r i e s  were c a p i l l a r y ,  

w h i le  th e  second were venous.

The v a lu e  o f  th e  g lu c o se  t o l e r a n c e  cu rv e  i n  t h e  d i a g n o s i s  of 

h y p e r in s u l in i s m  has  been s t r e s s e d  by v a r io u s  a u th o r s ,  n o ta b ly  

W eil ,  F e i n e r ,  F r a s e r  Maclay and Mann, West and Kahn, and Meyer,
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Amtman and P e r lm an . These a u th o r s  i n  r e v ie w in g  th e  d e x t r o s e  

t o l e r a n c e  cu rv e  i n  p a n c r e a t i c  adenoma a l l  s t r e s s  th e  p l a t e a u  ty p e  

o f  c u rv e  and M eyer, Amtmarij and P erlm an  show a c h a r t  o f  44 c a s e s  o f  

p rov en  adenoma w i th  t h i s  ty p e  o f  c u rv e .  (C h a rt  5) For t h e  

p u rp o se s  o f  t h i s  p a p e r  38 c a s e s  have been  tafcen o u t  from  t h e  

l i t e r a t u r e  and th e y  conform  w i th  th o s e  o f  Meyer, Amtman and P e r l 

man, b u t  w i th  t h i s  d i f f e r e n c e ,  t h a t ,  where th e  c u rv e s  have been 

p ro lo n g e d  t o  6 h o u rs  o r  more, t h e r e  i s  a t e r m in a l  d rop  t o  th e  f a s t 

in g  l e v e l  o r  below  (C h a r t  2 ) .  T h is  t e r m in a l  drop had  been n o te d  

by p re v io u s  a u th o r s ,  p a r t i c u l a r l y  H a r r i s  and W eil who s a id  t h a t  

g lu c o s e  t o l e r a n c e  t e s t s  may b r i n g  ou t a low su g a r  l e v e l ,  i n  s p i t e  

o f  norm al f a s t i n g  l e v e l ,  e s p e c i a l l y  i f  th e  t e s t  i s  c a r r i e d  on f o r  

s e v e r a l  h o u rs .  They su g g e s te d  t h a t  ex am in a t io n  o f  t h e  b lood  

su g a r  a t  i  hour and th en  h o u r ly  f o r  6 h o u rs  sh o u ld  be a s t a n d a r d  

te c h n iq u e .

The two c a s e s  r e p o r t e d  b o th  show t h i s  p l a t e a u  ty p e  of cu rv e  

w i th  t e r m in a l  d rop  (C h a rt  1 ) .

The r e a s o n  g iv en  f o r  t h i s  ty p e  of cu rv e  i s  t h a t  e i t h e r  t h e  

l i v e r  c o n ta in s  s u f f i c i e n t  o r  e x c e s s  g ly co gen  p r e v e n t in g  f u r t h e r  

d e p o s i t i o n  ( th e  f i r s t  c ase  i n  th e  l i t e r a t u r e  where i s l e t  c e l l  

tumour removed -  t h a t  of W ild e r  & Co. -  had e x c e s s  o f  g ly co g en  in  

t h e  l i v e r  when i t  was examined a t  a u to p sy )  or e l s e  e x c e s s  i n s u l i n  

i n h i b i t s  h e p a t i c  g ly c o g e n e s is ,  th oug h  i n c r e a s i n g  d e p o s i t i o n  o f  

m uscle  and t i s s u e  g lycog en . W ith r e f e r e n c e  t o  t h i s  l a t t e r
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s u g g e s t io n  B rid g e  showed t h a t  when i n s u l i n  i s  added  in  v e ry  l a r g e  

d o se s  t o  a c o n t in u o u s  in t r a v e n o u s  i n f u s i o n  o f  g lu c o s e  th e  b lo o d  

su g a r  r i s e s  s t e a d i l y ,  th e  d e x t r o s e  b e in g  g iv en  a t  a  r a t e  t h a t  would 

s u s t a i n  a more o r  l e s s  c o n s ta n t  b lo od  s u g a r  l e v e l  w i th o u t  th e  

added i n s u l i n .  Accompanying t h i s  was a marked i n t e r f e r e n c e  w i th  

th e  d e p o s i t i o n  of g lycogen  in  th e  l i v e r s  of th e  i n s u l i n  t r e a t e d  

an im als .  L iv e r s  of r a b b i t s  r e c e i v i n g  g lu c o se  f o r  6 h o u rs  w i th o u t  

added i n s u l i n  c o n ta in e d  an a v e rag e  o f  9 .5 $  g lycogen  a t  th e  end o f  

t h e  e x p e r im e n t ,  w h ile  th e  l i v e r s  from  th o s e  r e c e i v i n g  4 u n i t s  o f  

i n s u l i n  p e r  gram of g lu c o s e ,  a t  th e  same r a t e  o f  i n j e c t i o n ,  o n ly  

c o n ta in e d  3 .7 $  g lycogen . Thus an e x ce ss  o f  i n s u l i n  i n h i b i t s  

h e p a t i c  g l y c o g e n e s i s , though  i n c r e a s in g  d e p o s i t i o n  o f  m usc le  

g lycogen .

The r e s p o n s e  t o  in t r a v e n o u s  g lu c o se  i n f u s i o n  h a s  a l s o  been  

u sed  a s  an a id  t o  d i a g n o s i s  in  p a n c r e a t i c  adenoma. Duncan,

Hayward and F l i c k  showed t h a t  t h e r e  was an a b n o rm a lly  g r e a t  

a b i l i t y  to  remove d e x t r o s e  from  th e  b lood  i n  a c a se  o f  adenoma, 

i n  s p i t e  o f  an i n c r e a s in g  r a t e  o f  d e x t r o s e  a d m i n i s t r a t i o n  by 

v e n o c ly s i s  from 28 grams p e r  hour a t  th e  end o f  f i v e  h o u rs  t o  

36 grams a t  seven ho u rs  t o  44 grams a t  n in e  h o u rs  to  52 grams p e r  

h o u r ,  y e t  no i n c r e a s e  in  b lood  su g a r  v a lu e s  was found  u n t i l  a f t e r  

10 h o u rs  o f  c o n tin u o u s  d e x t ro s e  a d m i n i s t r a t i o n .  A f t e r  o p e r a t io n  

t h e r e  was a  norm al b lo od  su g a r  l e v e l  re s p o n se  when d e x t r o s e  i n  

15$ s o l u t i o n  was g iv en  c o n t in u o u s ly  a t  th e  r a t e  o f  28 grams of 

d e x t r o s e  p e r  ho u r .
ijj

l i
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I n  a much e a r l i e r  p a p e r  A l la n  co n c lu d ed  t h a t  assum ing th e  

a v e ra g e  b a s a l  h e a t  p ro d u c t io n  of a man i s  one c a l o r y  p e r  k i l o  p e r  

h o u r ,  i f  more th a n  0 .8 5  grams o f  su g a r  f o r  each  k i l o  body w e ig h t  

w ere  r e q u i r e d  where hypoglycaem ia  was p r e s e n t  th e n  th e  h y p o g ly -  

caem ia  must be due t o  h y p e r in s u l in i s m .

I n s u l i n  T o le ra n c e  T e s t ,

V a r io u s  p a p e r s  on i n s u l i n  t o l e r a n c e  t e s t s  have been w r i t t e n  

s in c e  th e  d i s c o v e r y  o f  i n s u l i n  in  1922 by B an tin g  and B e s t .

B r i e f l y  t h e  p ro c e d u re  of th e  t e s t  i s  to  g iv e  a dose o f  i n s u l i n  

in t r a v e n o u s ly  (from  2-10 u n i t s )  and to  o b se rv e  th e  r e a c t i o n  of th e  

b lo o d  su g a r  and of t h e  p a t i e n t  in  th e  n e x t  two h o u rs .  In  norm al 

s u b j e c t s  t h e r e  i s  a s p e c i f i c  c u rv e ,  th e  b lood  su g a r  u s u a l l y  d ro p 

p in g  to  i t s  lo w e s t  p o in t  in  about 20 m in u te s  and r e t u r n i n g  t o  i t s  

o r i g i n a l  l e v e l  w i th in  th e  p e r io d  o f  two h o u r s .  Many p a p e r s  have 

been  w r i t t e n  on t h i s  s u b j e c t  bu t two may be q u o te d ,  nam ely t h a t  

o f  Bodansky and Simpson and t h a t  of Himsworth. Bodansky and 

Simpson found  t h a t  a f t e r  t h e  in t r a v e n o u s  i n j e c t i o n  o f  2 u n i t s  o f 

i n s u l i n  th e  minimum b lo o d  su g a r  i s  re a c h e d  a t  abou t 18 m in u te s  

a f t e r  th e  i n j e c t i o n .  R ecovery  from  t h e  hypoglycaem ia  b e g in s  

im m ed ia te ly  a f t e r  t h e  minimum su g a r  v a lu e  h as  been  re a c h e d .  They 

found t h a t  i t  was com plete  i n  le a n  s u b j e c t s  w i t h in  75 m in u te s  bu t 

i n  ov e rw eigh t s u b j e c t s  t h e  r a t e  o f  r e c o v e r y  was s lo w e r .  Hims

w o rth  found  t h a t  w i th  an in t r a v e n o u s  dosage o f  5 u n i t s  th e  

d e p re s s io n  on a h ig h  f a t  d i e t  was much l e s s  th an  on a h ig h
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c a rb o h y d ra te  d i e t .  Both c u rv e s  were a t  t h e i r  lo w e s t  a t  from 

20-30 m in u te s  and th e n  s t a r t e d  t o  r i s e  a g a in .

I n  o r d e r  t o  c o n f irm  th e  v a r i o u s  r e p o r t s  a s e r i e s  o f  14 norm al 

p a t i e n t s  were i n v e s t i g a t e d .  10 u n i t s  o f  i n s u l i n  were a d m in i s t e r e d  

in t r a v e n o u s ly .  The cu rv e  c o rre sp o n d e d  w ith  th o s e  p r e v i o u s ly  

r e g a rd e d  a s  norm al.

F 10 ' 20 ' 3 0 ' 50 ' 1.10* 1 .3 0 '  1 .5 0 '

97 74 51 51 59 72 84 87

(T ab le  3 ,  C hart  4)

I n s u l i n  t o l e r a n c e  c u rv e s  i n  sp o n tan eo u s  hypoglycaem ia  have 

been r e p o r t e d  by v a r io u s  a u th o r s .  Jo n e s  (1935) r e p o r t e d  a c a se  

o f  sp o n tan eo u s  hypoglycaem ia  w here  t h e  b lood su g a r  f e l l  s lo w ly  

and had r i s e n  v e ry  l i t t l e  in  two h o u rs .  He does n o t  s t a t e ,  how

e v e r ,  w he th er  t h e  i n s u l i n  was g iv en  s u b c u ta n e o u s ly  o r  i n t r a v e n o u s 

l y .

Hartmann and Jaudon r e p o r t e d  t h r e e  c a s e s  of sp on taneous 

hypoglycaem ia  w h e re ,  a f t e r  f i v e  u n i t s  o f  i n s u l i n  i n t r a v e n o u s ly ,  

t h e  b lood  su g a r  p r o g r e s s i v e l y  f e l l  (C h a rt  4 ) .

F r a s e r  Maclay and Mann r e p o r t e d  a c a s e  of adenoma o f  th e  

p a n c re a s  where f i v e  u n i t s  o f  i n s u l i n  were g iv e n  i n t r a v e n o u s ly  

and  th e  b lo o d  su g a r  showed no te n d e n c y  t o  r i s e  a f t e r  two h o u rs .  

A f t e r  o p e r a t io n  th e  b lood  su g a r  ro s e  a f t e r  30*.



39

G re en lee  L loyd and Bruecken s t a t e d  t h a t  i f  an adenoma o f  th e  

p a n c re a s  were p r e s e n t  t h e r e  was no ten d en cy  f o r  th e  b lood  s u g a r  to  

r e a c h  norm al l i m i t s  a f t e r  two h o u rs .

Meyer Amtman and Perlm an  r e p o r t e d  a c ase  o f  adenoma o f  th e  

p a n c re a s  w here  a f t e r  10 u n i t s  o f  i n s u l i n  th e  b lood  su g a r  was s t i l l  

f a l l i n g  i n  t h r e e  h o u rs .

I t  w i l l  th u s  be seen  t h a t  t h e  i n s u l i n  t o l e r a n c e  t e s t  may be 

o f  some h e lp  in  t h e  d ia g n o s i s  of h y p e r in s u l in i s m  bu t i t  i s  n o t  

s p e c i f i c  f o r  p a n c r e a t i c  adenoma as  q u i t e  a number o f  th e  c a s e s  

where th e  i n s u l i n  t o l e r a n c e  h a s  n o t . r i s e n  have e i t h e r  had no 

o p e r a t io n  or no tumour h a s  been found  a t  o p e r a t io n .

A f u r t h e r  t e s t  to  h e lp  in  t h e  d ia g n o s i s  o f  h y p e r in s u l in i s m  

was su g g e s te d  by L iu ,  Loucks, Chou and Chen who r e p o r t e d  a c a se  

o f  p a n c r e a t i c  adenoma where t h e y  found in c r e a s e d  and f a s t e r  com

b u s t i o n  o f  c a rb o h y d ra te  b e fo r e  o p e r a t io n  a s  shown by e s t im a t io n  

o f  th e  b a s a l  m e ta b o l ic  r a t e  and th e  r e s p i r a t o r y  q u o t i e n t .  T h is  

t e s t  h a s  been used  by Conn who, i n  r e p o r t i n g  c a s e s  o f  h y p o g ly ca e 

m ia due to  h e p a t i c  d y s f u n c t io n ,  found i n  them a norm al o x id a t io n  

o f  d e x t r o s e  and n o t  an  e x c e s s iv e  o x id a t io n  as  i n  h y p e r in s u l in i s m .

HYPERINSULINISM.

S in c e  S e a le  H a r r i s  f i r s t  su g g e s te d  t h a t  a c o n d i t i o n  th e  

o p p o s i te  to  d i a b e t e s  e x i s t e d  t h e r e  have been many c a s e s  d e s c r ib e d  

where th e  symptoms and b lood  su g a r  e s t im a t io n s  su g g e s te d  an 

in c r e a s e  in  th e  amount o f i n s u l i n  p roduced  by th e  p a n c re a s .
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A p a r t  from  t h e  more advanced c o n d i t i o n  o f  i s l e t  c e l l  tumour 

h y p e r p l a s i a  and h y p e r f u n c t io n  o f  th e  i s l e t  c e l l s  have been  d e s 

c r ib e d .

Hartmann and Jaudon  showed t h a t  t h e r e  m ig h t be c o n s id e r a b le  

h y p e r t ro p h y  o f  th e  i s l e t  c e l l s  in  i n f a n t s  born of d i a b e t i c  m o th e rs  

who showed c l i n i c a l  s ig n s  o f  h ypog lycaem ia .

Campbell Graham and R obinson  d e s c r ib e d  a  c a se  w i th  t y p i c a l  

symptoms s u g g e s t iv e  of p a n c r e a t i c  adenoma w here th e  p a n c re a s  d id  

n o t  c o n ta in  an adenoma b u t  where t h e r e  were l a r g e  numbers o f  i s l e t s  

i n  t h e  p a n c re a s  which were made up of v e ry  l a r g e  c e l l s  w i th  d e e p ly  

s t a i n i n g  n u c l e i .  A s i m i l a r  ty p e  o f  c a se  was r e p o r t e d  by P h i l l i p s .

Roscoe Graham i n  a d i s c u s s io n  on a p a p e r  r e a d  by Le Grand 

G uerry  and George McCutchen m en tio n s  a c a se  where no tumour was 

found b u t  in  which th e  p a r t  o f  p a n c re a s  removed c o n ta in e d  8 ,0 0 0  

u n i t s  o f  i n s u l i n  p e r  k i l o .

I t  i s  n o t  p o s s ib l e  t o  d i s t i n g u i s h  th e  more s e v e re  c a s e s  o f  

h y p e r in s u l in i s m  due to  p a n c r e a t i c  h y p e r p l a s i a  o r  h y p e r f u n c t io n  

from  th o s e  o f  tum our, bu t i n  th e  l e s s  s e v e re  c a s e s  i t  h a s  been 

su g g e s te d  t h a t  th e  ty p e  o f  d e x t r o s e  t o l e r a n c e  cu rv e  may be o f  

v a lu e .  Thus i t  i s  su g g e s te d  by Malamud and Grosh t h a t  th e  r e s 

ponse  t o  d e x t r o s e  g iv e s  an i n d i c a t i o n  of th e  s e v e r i t y  o f  th e  

c o n d i t i o n .  I n  th e  m i ld e r  c a se s  th e  t o l e r a n c e  t e s t  cu rv e  i s  o f  

th e  f l a t  ty p e  s u g g e s t in g  an overw ork ing  i n s u l i n - l i v e r  mechanism, 

w h ile  in  th e  se v e re  forms in  which t h e r e  i s  a h ig h  p l a t e a u  curve  

th e  i n s u l i n - l i v e r  mechanism i s  f u n c t i o n in g  i n c o - o r d i n a t e l y .
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T h is  a t t e m p t  to  s e p a r a t e  t h e  v a r i o u s  ty p e s  o f  h y p e r in s u l in i s m  

i n  te rm s o f  s e v e r i t y  seems more l o g i c a l  th a n  t o  t r y  t o  a r b i t r a r i l y  

d iv id e  h y p e r in s u l in i s m  i n t o  p a n c r e a t i c  i s l e t  tum ours and f u n c t i o n a l  

h y p e r in s u l in i s m  a s  h a s  been  done by many a u th o r s .

F ou r  c a s e s  a re  now shown which a p p e a r  t o  g rade  from  m ild  to  

s e v e re  h y p e r in s u l in i s m .  I n  t h r e e  th e  p a n c re a s  was e x p lo re d  b u t  no 

tumour found . They a l l  ap p ea r  to  have b e n e f i t e d  from  r e s e c t i o n ,  

bu t  in  th e  second c a se  th e  symptoms have n o t  c o m p le te ly  d i s a p p e a r e d ,  

and one wonders w h e th e r  a p a n c r e a t i c  adenoma i s  s t i l l  p r e s e n t .

In  th e  f o u r t h  o n ly  t h e  t a i l  was removed and p ro b a b ly  a  s u b t o t a l  

r e s e c t i o n  sh o u ld  have been done.

Case 3 . K . J . , aged 23. H ousew ife.

H i s t o r y ; Was q u i t e  w e ll  u n t i l  C h r is tm as  1938 when she went 

t o  a  p a r t y  a t  h e r  works. She had had n o th in g  to  e a t  b e fo r e  she  

went t h e r e  and drank  s e v e r a l  c o c k t a i l s  on an empty stom ach. L a t e r  

on she f e l l  and knocked h e r  head , d id  n o t  f e e l  th e  blow, d id  n o t  

l o s e  c o n s c io u s n e s s  and went on d anc ing . She went t o  h e r  m o th e r -  

i n - l a w ^  home where she f e l t  s i c k  and vom ited . She was c a l l e d  

a t  9 .3 0  th e  n e x t  morning b u t  d id  n o t  g e t  up. At 11 .3 0  a .m . she 

was found on th e  bedroom f l o o r  hudd led  up , c l a s p i n g  h e r  k n ees  

w i th  h e r  arm s; she  r e s i s t e d  movement, seemed s t i f f ;  h e r  t e e t h  

were c le n ch e d . She was p u t  to bed where she l a y  q u i t e  s t i l l  i n  a  

s tu p o ro u s  c o n d i t i o n .  When spoken t o  she opened h e r  e y e s ,  obeyed
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commands r e l u c t a n t l y .  T here  was no h e a d a c h e ,  v o m it in g  o r  i n c o n 

t i n e n c e .  Though weak she was a b le  to  move h e r  arms and l e g s .  

T here  was no n o t i c e a b l e  t re m o r  and no c o m p la in t  o f  p a in .  She was 

s e n t  t o  h o s p i t a l  where she rem ained  f o r  f o u r  days. On a d m iss io n  

she r e s e n t e d  ex am in a tio n  in  th e  r e c e i v i n g  room but when l e f t  a lo n e  

she l a y  q u i e t  a s  i f  a s l e e p .  She re c o g n is e d  p e o p le  and spoke 

d ro w s i ly .  At t im e s  sh e  t r i e d  t o  c raw l ou t o f  bed and she had 

sc ream in g  a t t a c k s .

When she  awoke on th e  t h i r d  day in  h o s p i t a l  h e r  mouth f e l t  

v e ry  d ry  and t h e r e  was a n a s t y  t a s t e  in  i t .  She was weak b u t  had 

no head ach e . She was d is c h a rg e d  th e  n e x t  day , th e  d i a g n o s i s  

b e in g  h y s t e r i a .

Between December 1938 and September 1940 she a p p e a re d  to  be 

q u i t e  w e l l .  She was m a r r ie d  in  June 1940. W hile o u t  f o r  a 

w alk  on Septem ber 7 th ,  1940, w i th  a r e l a t i o n ,  she s a i d  t h a t  she 

was f e e l i n g  v e ry  t i r e d ,  yawned a l o t ,  seemed dazed  and d e ta c h e d  

from  h e r  s u r ro u n d in g s .  She a p p ea re d  d i s o r i e n t a t e d  a s  t o  t im e  

and p l a c e .  She d id  n o t  r e c o g n is e  h e r  husb an d ’ s name when men

t io n e d  in  c o n v e r s a t io n  t o  h e r .  She was ta k e n  home and t o l d  t o  go 

t o  bed . A few m in u te s  l a t e r  she came ou t i n t o  t h e  ga rd en  s a y in g ,  

’ go ing  t h e r e ’ p o i n t i n g  t o  th e  fen c e  a t  t h e  bo ttom  of t h e  ga rd en . 

She cou ld  n o t  say  where t h e r e  was bu t k e p t  r e p e a t i n g  ’ g o in g  

t h e r e ’ . L a t e r  t h a t  day she was ta k e n  round  t o  h e r  m o th e r ’ s

house . She w alked l i k e  a drunken p e r s o n ,  was v e ry  weak and a g a in
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obeyed commands p r o t e s t i n g l y .  She was p u t  t o  bed and l a y  i n  a 

s tu p o ro u s  c o n d i t i o n :  she co u ld  be a ro u s e d  bu t had to  be l i f t e d

i n t o  a s i t t i n g  p o s i t i o n  and fe d  w i th  a f e e d in g  cup a s  she co u ld  

h a r d l y  h o ld  a te a sp o o n .  A f t e r  p e r s u a s io n  she would e a t  what 

would be g iv e n  to  h e r .  She d id  n o t  v o m it ,  had no n a u se a  o r  h e a d 

ache or co m p la in t  o f  v i s u a l  d e f e c t .  She could  n o t  c o n c e n t r a t e  

and seemed unab le  t o  t h i n k ,  bu t got one word or s e n te n c e  i n t o  h e r  

head and k e p t  r e i t e r a t i n g  i t .  When h e r  sm a ll  c o u s in  was a l lo w ed  

to  see  h e r  she beckoned him tow ards  h e r  bed say in g  * h u l l o  love* 

b u t  d id  n o t  know h i s  name and seemed t o  lo o k  th ro u g h  him w i th  a 

g l a s s y  s t a r e .  There  was no in c o n t in e n c e  o r  com plete  l o s s  o f  con

s c io u s n e s s .  T w en ty -fou r  h o u rs  l a t e r  she seemed norm al a g a in  

e x ce p t  f o r  a f e e l i n g  o f  weakness.

I n  December 1940 she had a s i m i l a r  a t t a c k  which l a s t e d  f o u r  

days i n  th e  c o u rs e  o f  which sh e  was a d m it te d  t o  a n o th e r  h o s p i t a l .  

She made a s i m i l a r  r e c o v e ry  b u t  on d i s c h a rg e  she was t o l d  t h a t  

she was h ig h ly  s t r u n g ,  b u t  t h e r e  was no ev id en ce  o f  o rg an ic  

d i s e a s e .

E a r ly  i n  A p r i l  1940 sh e  had a s i m i l a r  a t t a c k  which was n o t ,  

however, w i tn e s s e d .  Her f i f t h  wa=£*s±: a t t a c k  o c c u r re d  in  May 

1941 and l a s t e d  f o u r  days. She seemed more r a t i o n a l  th an  on 

p re v io u s  o c c a s io n s  b u t  much weaker f o r  a few days a f t e r w a r d s .  

O therw ise  no f r e s h  o b s e r v a t io n s  w ere  made.
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Summary o f  a t t a c k s .

They come a t  any t im e  d u r in g  t h e  day . They s t a r t  w i th  a 

f e e l i n g  of t i r e d n e s s  -  sh e  yawns a l o t ;  t h e r e  i s  a f e e l i n g  o f  

numbness and c o ld n e s s  of th e  e x t r e m i t i e s .  She f e e l s  c o ld  g e n e r 

a l l y  and lo o k s  p a l e .  When pu t  to  bed  she l i e s  i n  a s tu p o ro u s  

c o n d i t i o n ;  she can be a ro u s e d ;  p r o t e s t s  to  commands b u t  w ith  

g e n t l e  p e r s u a s io n  obeys them. There i s  no in c o n t in e n c e ,  no h e a d 

ach e ,  g id d in e s s ,  v i s u a l  d i s tu r b a n c e  o r  n o i s e s  in  t h e  e a r s .  She 

o n ly  vom ited  d u r in g  h e r  l a s t  a t t a c k  when g iv en  an egg b e a te n  up 

in  m ilk .  She has  t o  be f e d  owing to  w eakness ;  she i s  u n ab le  

t o  h o ld  a spoon. She cann o t c o n c e n t r a te ;  has  marked nom inal 

a p h a s ia .  G e n e ra l ly  she l i e s  q u i e t l y  and when ro u se d  speaks  o n ly  

in  s h o r t  s e n te n c e s  w hich a r e  r e i t e r a t e d .  The a t t a c k s  l a s t  from 

1 to  4 days  and a r e  ended by h e r  waking in  th e  morning f e e l i n g  

b e t t e r .  L a t e r ,  when w e l l ,  she o n ly  remembers h e r  weakness 

d u r in g  t h e  a t t a c k ,  b u t  on one o c c a s io n  sh e  remembers w a n t in g  a 

bed co ver  b u t  was unable  t o  e x p re s s  h e r  w ish .

P a s t  H i s t o r y . D uring  th e  p a s t  few y e a r s  h e r  s i s t e r  h a s  

n o t i c e d  t h a t  h e r  p e r s o n a l i t y  h a s  changed. Whereas she used  t o  be 

an i n t e l l i g e n t  and b r i g h t  i n d i v i d u a l  in  th e  p a s t  few y e a r s  she 

has  l o s t  i n t e r e s t  i n  t h i n g s  and h as  become d i f f i c u l t  and 

q u e ru lo u s .

F am ily  H i s to r y . One s i s t e r  had pulm onary t u b e r c u l o s i s  

s u c c e s s f u l l y  t r e a t e d  by a r t i f i c i a l  pneum othorax.
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M e n s tru a l  H i s t o r y . P e r io d s  have n e v e r  been r e g u l a r  and a t  

t im e s  th e y  a r e  a s  much a s  two to  t h r e e  months a p a r t .

She was a d m i t te d  to  Chase Farm H o s p i t a l  on 3 4 th  May, 1941. 

P h y s i c a l  ex am in a tio n  showed h e r  to  be s l i g h t l y  b u i l t  and t h i n .  

Her b lood  p r e s s u r e  was 90/60 . A part  from t h i s  n o th in g  abnorm al 

was n o te d .

I n v e s t i g a t i o n s  in  h o s p i t a l . On 2 6 th  May, 1941, a su g a r  

t o l e r a n c e  t e s t  was done, 50 grams of g lu c o s e  b e in g  g iv e n .

Lumbar p u n c tu re  on 2 6 .5 .4 1  showed norm al f l u i d .

Blood coun t on t h e  same day  showed 5 ,6 0 0 ,0 0 0  r e d  c e l l s  and 

Hb. 110$. W hite  c e l l  co un t norm al.

On June  4 t h ,  1941, a f u r t h e r  g lu c o se  t o l e r a n c e  t e s t  was done. 

T h is  t im e  th e  dose o f  g lu c o s e  was 72 grams (1 .7 5  gram p e r  k i l o  

body w e ig h t ) .

F a s t i n g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs  

0 .1 1 9  0 .154  0 .1 0 5  0 .077  0 .069  0 .0 8 0  0 .0 8 0

Two days l a t e r  su g a r  e s t im a t io n s  w ere  c a r r i e d  o u t  on th e  

p a t i e n t  th ro u g h o u t  th e  24 h o u rs .  The r e s u l t s  were a s  f o l l o w s : -

F a s t in g
0 .0 9 5

1 hour 
0 .08 7

2 h o u rs  
0 .09 5

8 a.m. 0 .083
10 a.m. 0 .077
12 noon 0 .105

2 p.m. 0 .100
4 p.m. 0 .1 25
6 p.m. 0 .090

8 p.m. 0 .087
10 p.m. 0 .090
12 m id n ig h t  0 .083  

2 a.m. 0 .071
4 a.m. 0 .074
6 a.m. 0 .0 7 1

An x - r a y  o f  th e  s k u l l  showed no a b n o rm a l i ty
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The p a t i e n t  was s e n t  home on 8 th  J u n e ,  1941, t o  be r e c a l l e d  

l a t e r .  She was r e a d m i t t e d  on 1 8 th  A ugust, 1941, and  t h e  fo l lo w 

in g  i n v e s t i g a t i o n s  w ere  m ade :-

3 7 .8 .4 1 . Blood c o u n t .  Red c e l l s .  5 ,4 0 0 ,0 0 0 .  Hb. 110$. 

W hite coun t no rm al.

3 8 .8 .4 1 . C ho lecystog ram  showed no e v id en ce  o f  d e f e c t  o f  

l i v e r  f u n c t io n .

3 9 .8 .4 1 . F u r t h e r  g lu c o s e  t o l e r a n c e  t e s t .  Dose o f  g lu c o s e  

73 grams.

F a s t i n g  1 hour 3 h o u rs  3 h ou rs  4 h ou rs  5 h o u rs  6 h o u rs

0 .0 7 7  0 .1 05  0 .09 5  0 .087  0 .067  0 .0 83  0 .0 8 3

5 0 .8 .4 1 . An i n s u l i n  t o l e r a n c e  t e s t  was done, 10 u n i t s  of 

i n s u l i n  b e in g  a d m in is te r e d  su b c u ta n e o u s ly .

F a s t i n g  J  hour 1 hour 1^ h o u rs  3 h o u rs  3^ h o u rs

0 .0 6 7  0 .064  0 .05 6  0 .059  0 .0 4 7  0 .053

6 . 9 .4 1 . G lucose  t o l e r a n c e  t e s t .  Dose of g lu c o se  73 grams.

F a s t i n g  1 hour 3 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .0 6 3  0 .054  0 .045  0 .050  0 .057  0 .057  0 .077

The p a t i e n t  was a d v is e d  t o  have an o p e r a t io n .  Throughout 

h e r  t im e  in  h o s p i t a l  she had been a v e ry  d i f f i c u l t  and te m p e ra 

m en ta l  p a t i e n t .  She d e c l in e d  o p e r a t io n  and too k  h e r  own d i s 

ch arge  on 7 th  S ep tem ber, 1941.

On d i s c h a rg e  she was a d v ise d  t h a t  i f  she had any f u r t h e r  

a t t a c k s  she shou ld  have a b lood  su g a r  e s t im a t io n  made. As she 

was l i v i n g  on th e  so u th  c o a s t  h e r  d o c to r  was a d v is e d  t o  t h i s  

e f f e c t .
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A f t e r  h e r  d i s c h a r g e  from  h o s p i t a l  she  was w e l l  f o r  6 weeks b u t 

t h e n ,  one m orn ing , she  o v e r s l e p t  u n t i l  12 noon and f e l t  r a t h e r  

drowsy and dazed  f o r  t h e  r e s t  o f  th e  day. A f t e r  t h i s  she was

q u i t e  w e l l  u n t i l  one week b e fo r e  a d m iss io n  when one S a tu rd a y  

a f te r n o o n  she f e l t  t h a t  h e r  aims w ere weak and heavy and a l th o u g h  

she cou ld  use  h e r  hands she was v e ry  c lum sy. She had v e ry  l i t t l e

remembrance of th e  n e x t  two d a y s ,  waking a s  u s u a l  on th e  fo l lo w in g  

Tuesday f e e l i n g  w e l l ,  bu t vom ited  a l l  t h a t  day. On th e  Wednesday 

on awaking she f e l t  p e r f e c t l y  w e l l .

A ccord ing  t o  h e r  husband th e  a t t a c k  had been s i m i l a r  to  th e  

p re v io u s  ones ex cep t  t h a t  she had  been e x tre m e ly  a rg u m e n ta t iv e  

and v e ry  d i f f i c u l t  t o  manage. U n f o r tu n a te ly  no b lo od  su g a r  was 

ta k e n  d u r in g  t h i s  a t t a c k .  She h e r s e l f  had o n ly  v e r y  s l i g h t  

r e c o l l e c t i o n  of t h e s e  f a c t s .

On h e r  own r e q u e s t  she  was r e a d m i t t e d  on 1 2 th  December 1941.

On f u r t h e r  i n v e s t i g a t i o n  t h e  fo l lo w in g  r e s u l t s  were o b t a i n e d : -

1 5 .1 2 .4 1 . G lucose t o l e r a n c e  t e s t .  Dose of g lu c o s e

70 grams.

F a s t in g  1 h o u r  2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  7 h o u rs  

0 .095  0 .1 2 4  0 .11 5  0 .087  0 .054  0 .070  0 .0 7 4

1 5 .1 2 .4 1 . I n s u l i n  t o l e r a n c e  t e s t .  10 u n i t s  i n s u l i n

in t r a v e n o  u s l y .

F a s t in g  10* 20* 30* 50* 1 h r . 10* 1 h r . 30* 1 h r . 50*

0 .1 1 1  0 .0 8 0  0 .0 4 1  0 .0 3 5  0 .0 3 8  0 .047  0 .0 4 1  0 .0 4 7
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1 7 * 12 ,41 . Two h o u r ly  b lood  s u g a r s  were done, t h e  p a t i e n t  

f a s t i n g  th ro u g h o u t .

10 a.m. 0 .0 9 0 10 p.m. 0 .10 0
12 noon 0 .090 12 m .n. 0 .080

2 p.m. 0 .0 9 5
4 p.m. 0 .090 4 a.m. 0 .100
6 p.m. 0 .0 8 3 6 a. m. 0 .100
8 p.m. 0 .0 8 0 8 a.m. 0 .10 0

2 0 ,1 2 .4 1 . G lucose t o l e r a n c e  t e s t .  Dose 72 grams g lu c o s e .

F a s t i n g  1 h ou r  2 h o u rs  3 h o u rs  4 h o u rs  5 ho u rs  6 h o u rs  

0 .1 2 5  0*182 -  0*095 0*090 0*083 0 .087

O p e ra t io n  was d e c id e d  upon and on 2 3 .1 2 .4 1  Mr. Gallow ay 

o p e ra te d .

No tum our was found a t  t h e  o p e r a t io n  bu t th e  whole o f  th e  

body and t a i l  o f  t h e  p a n c re a s  w ere removed. In  o r d e r  t o  

f a c i l i t a t e  t h i s  a sp lenec tom y  was p e rfo rm ed  a t  th e  same t im e .

P o s t - o p e r a t i v e  p r o g r e s s  was u n e v e n t fu l .

F o u r  days a f t e r  th e  o p e ra t io n  t h e  p a t i e n t s  m en ta l  o u t lo o k  

was v a s t l y  changed and by 12 days a f t e r  t h e  o p e r a t io n  she was 

b r i g h t ,  c o - o p e r a t i v e ,  happy and lo o k in g  fo rw ard  t o  l i f e .

7 .1 .4 2 . G lucose  t o l e r a n c e  t e s t .  Dose of g lu c o s e  72 grams.

F a s t i n g  1 hour 2 ho u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs  

0 .0 9 0  0*133 0 .1 2 5  0 .0 9 0  0 .100  0*100 0 .1 1 1

She was d is c h a rg e d  on 8 .1 .4 2 .

S in c e  h e r  d i s c h a r g e  she  h a s  f e l t  v e ry  much b e t t e r .  She say s  

t h a t  she  has  had one s l i g h t  a t t a c k  which was b ro u g h t  on a s  t h e
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r e s u l t  o f  h e r  m is s in g  a  meal and  s t a n d in g  i n  a  queue f o r  a  cinem a. 

The a t t a c k  was q u ic k ly  a b o r t e d  by h e r  t a k i n g  some fo o d .

Case 4 . P . H . , aged 85. H ousew ife .

Four y e a r s  b e fo re  a d m is s io n ,  one month a f t e r  t h e  b e g in n in g  o f  

h e r  f i r s t  p reg n a n cy , she  deve lop ed  a t t a c k s  of b r e a t h l e s s n e s s  on 

e x e r t i o n ,  p a l p i t a t i o n s ,  t r e m b l in g  and b l u r r i n g  of v i s i o n .  These 

a t t a c k s  l a s t e d  about f i v e  t o  te n  m in u te s  a t  a tim e and a t  th e  end 

o f  them she f e l t  weak and e x h au s te d  f o r  abou t an h o u r .  At th e  

same t im e  she began to  have n au sea  and was sometimes s i c k  s e v e r a l  

t im e s  a day. She f e l t  t i r e d ,  weak and unwell and a l th o u g h  a t  

t im e s  she f e l t  hungry  she n e v e r  a t e  v e ry  much. A l l  t h e  above 

symptoms were worse i n  t h e  m orn ings .

B r e a t h l e s s n e s s  and p a l p i t a t i o n s .

A f t e r  a f a i r l y  s h o r t  p r e l im in a r y  p e r io d  o f  f e e l i n g  v e ry  c o ld  

and t i r e d ,  and som etim es an accompanying m is ty ,  r a t h e r  da rken ed  

v i s i o n  w ith  a f e e l i n g  o f  e v e ry th in g  b e in g  f a r  away, she  would f o r  

f i v e  t o  t e n  m in u te s  become v e ry  b r e a t h l e s s  (even a t  r e s t )  and 

would f e e l  h e r  h e a r t  pumping v e ry  q u ic k ly  and f o r c i b l y  and would 

f e e l  r a t h e r  t re m b ly  and weak a t  t h e  k n e e s .  YiThen t h i s  su b s id e d  

she would s t i l l  f e e l  c o ld  and t i r e d  f o r  some t im e  a f t e r w a r d s .

The whole a t t a c k  l a s t e d  a b o u t  h a l f  an hour and when i t  was 

f i n i s h e d  she  would o f t e n  go i n t o  a deep s le e p  waking up abou t
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h a l f  an hour l a t e r .  These a t t a c k s  would o n ly  come on when sh e  

was up and abou t and were o f t e n  p r e c i p i t a t e d  by e x e r t i o n .  They 

were n o t  a p p a r e n t l y  r e l a t e d  to  m ea ls .

G id d in e s s .

W hile i n  th e  s t r e e t  o r  in  t h e  house  and  f e e l i n g  q u i t e  w e l l  

she would su d d e n ly  f i n d  t h i n g s  go ing  round  and ro u n d , e v e r y th in g  

would m o m e n ta r i ly  go b la c k  and she would stum ble b u t  n e v e r  f a l l .  

T h is  would p a s s  o f f  a s  q u i c k ly  a g a in  and she would go on f e e l i n g  

w e l l  a g a in .  The whole a t t a c k  would l a s t  h a l f  a m inu te  a t  th e  

m ost.

F a i n t i n g  A t t a c k s .

A f t e r  f e e l i n g  v e r y  weak and s i c k  f o r  a w h ile  she would th e n  

see  c o lo u re d  l i g h t s  in  s t r a i g h t ,  a p p a r e n t l y  p a r a l l e l ,  l i n e s ,  th e n  

she would see  a b la c k n e s s  and would s in k  down u n c o n sc io u s .  She 

t h i n k s  t h a t  th e s e  a t t a c k s  l a s t e d  from  f i v e  t o  t e n  m in u te s  a t  th e  

end o f  which tim e she would wake up f e e l i n g  weak and shaky.

A f t e r  two months of t h e s e  symptoms she  was f o r c e d  to  go t o  

bed and rem ained  t h e r e  u n t i l  two months a f t e r  h e r  confinem ent when 

she was a llow ed  up o c c a s i o n a l l y .  She was i n  e v e ry  way b e t t e r  

in  bed , a l th o u g h  h e r  c o n d i t io n  f l u c t u a t e d  g r e a t l y  from  day t o  

day; some days she would f e e l  f a i r l y  w e l l  and would e a t  a l l  day 

w i th o u t  b e in g  s i c k .  During h e r  s t a y  in  bed most o f  h e r  a t t a c k s  

o c c u r re d  a f t e r  some e x e r t i o n  or o th e r .

She had an easy  confinem en t and f e l t  w e l l  soon a f t e r .  Her 

a t t a c k s  d e c re a se d  b u t  she was s t i l l  b r e a t h l e s s  on e x e r t i o n .
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She was k e p t  i n  bed f o r  e ig h t  weeks b ecau se  o f  a s e v e re  p o s t 

pa rtum  haem orrhage and th e n  she was a llo w ed  up and soon a f t e r w a r d s  

she went to  work.

At th e  same tim e a s  she went back t o  work she had some f i n a n 

c i a l  d i f f i c u l t i e s  and a f t e r  t h r e e  months she  had a ’ne rvo us  b r e a k 

down’ . T h is  c o n s i s t e d  o f  n ig h tm a re s ,  i n a b i l i t y  t o  s le e p  a t  

n i g h t ,  and th e  developm ent of a stammer and f a c i a l  t i c  and she 

o f t e n  was v e ry  d e p re s s e d  and say s  t h a t  she had  s u i c i d a l  th o u g h ts .  

When u p se t  she went i n t o  h y s t e r i c a l  tem p ers .  She a g a in  f e l t  i l l  

and was b r e a t h l e s s  on e x e r t i o n .  Her d o c to r  s e n t  h e r  t o  a " n e rv e  

s p e c i a l i s t "  who gave h e r  a t o n i c .  At t h e  same tim e as  th e  t o n i c  

was g iv en  h e r  f i n a n c i a l  t r o u b l e s  im proved, she  changed h e r  

o c c u p a t io n  f o r  a more c o n g e n ia l  one and she f e l t  much b e t t e r .

She rem ained  f a i r l y  w e l l  f o r  th e  n e x t  two y e a r s  b u t  had 

a t t a c k s  o f  b r e a t h l e s s n e s s  and p a l p i t a t i o n s  o c c a s i o n a l l y  a s  b e f o r e .  

The a t t a c k s  o c c u r re d  m o s t ly  in  th e  even in gs  and were n o t  s e v e re .  

They would occu r  a b o u t  two o r  t h r e e  t im e s  a week f o r  a  month o r  

two and th e n  would e a se  o f f  f o r  some m onths. She found t h a t  she  

t i r e d  e a s i l y  and had to  have a l o t  o f  t im e  o f f  work. She o f t e n  

f e l t  f a i n t  and d iz z y  in  th e  m orn ings . She had ’ hungry  f e e l i n g s ’ 

and wanted t o  e a t  a l i t t l e  o f t e n .

S ix  months b e fo re  a d m iss io n  th e  a t t a c k s  became more f r e q u e n t  

and more s e v e re .
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The b r e a t h l e s s n e s s  and  p a l p i t a t i o n s  became more s e v e re .

Alm ost e v e ry  ev en in g  sh e  had a t t a c k s  o f  j e r k i n g  of th e  head and 

neck  accom panied by tw i t c h i n g  and t r e m b l in g  a l l  o v e r  t h e  body which 

was q u i t e  u n c o n t r o l l a b l e .  She n e v e r  f e l t  n e rv o u s  when th e s e  

a t t a c k s  w ere  t a k in g  p l a c e .  They l a s t e d  from f i v e  t o  te n  m in u te s .

I n  o th e r  a t t a c k s  she  had a v e ry  s e v e re  headache which was 

th r o b b in g  i n  c h a r a c t e r  and f e l t  a s  though  som eth ing  was p r e s s in g  

on to p  o f  h e r  head . S t a r t i n g  a s  an o r d in a r y  headache  b e fo r e  th e  

a t t a c k  i t  ap p ea re d  f i r s t  over th e  r i g h t  tem ple  ( c o n s ta n t ly )  and 

sp re a d  backwards to  in c lu d e  b o th  s i d e s  of th e  head thou gh  a lw ays 

r i g h t  more th an  l e f t .  The headache would p a ss  o f f  a s  soon a s  

th e  b r e a t h l e s s n e s s  and p a l p i t a t i o n s  s to p p e d ,  m erg ing  a g a in  i n t o  

an o r d in a r y  headache .

At o th e r  t im e s  she had  e p i g a s t r i c  p a in  which sp re a d  upwards 

and ap p ea re d  t o  p r e s s  on h e r  c h e s t  and make b r e a t h in g  d i f f i c u l t  

and i n  a s s o c i a t i o n  w i th  t h i s  t h e r e  was a t i g h t  f e e l i n g  in  th e  

t h r o a t .  These symptoms would o n ly  l a s t  f o r  th e  d u r a t io n  of th e  

a t t a c k s ,  t h a t  i s  t o  sa y ,  abou t f i v e  to  te n  m in u te s .  She h a s  a 

cramp l i k e  p a in  in  th e  t h i g h s  d u r in g  th e  b r e a t h l e s s n e s s  which 

p ro c e e d s  a s  t h e  a t t a c k  p r o g r e s s e s  to  a f e e l i n g  o f  numbness w hich  

c re e p s  up from  th e  t o e s  t o  th e  t o p s  o f  th e  t h i g h s ,  round h e r  

mouth and from h e r  f i n g e r s  up h e r  arm. T h is  numbness i s  some

t im e s  accom panied by p in s  and n e e d le s  and l a s t s  a v a r i a b l e  t im e  

from  f i v e  m in u te s  to  h a l f  an hour. When th e  a t t a c k  i s  over she
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e x p e r ie n c e s  p a in  ’ a s  t h e  b lo o d  r u s h e s  back th ro u g h  h e r  l im b s ’ , 

u n le s s  she goes t o  s l e e p .  The t w i t c h i n g  and sh a k in g  of th e  a t t a c k  

i s  accom panied by n a u se a  b u t  she  i s  n o t  s i c k  u n t i l  a f t e r  th e  

a t t a c k .  She o f t e n  goes i n to  a deep s l e e p  a f t e r w a r d s  and once she 

saw b la c k  and  became u n c o n sc io u s ,  and n o t  ro u s a b le  f o r  a b o u t  te n  

m in u te s .

F o r  a b o u t  h a l f  to  one h o u r  b e fo re  an a t t a c k  she o f t e n  f e e l s  

hungry  and j u s t  b e fo re  an a t t a c k  she f e e l s  t i r e d  and co ld  and weak 

a t  th e  k n e e s .

Backache became a p p a re n t  s i x  m onths b e fo r e  ad m iss io n  and has  

g r a d u a l ly  become w orse . I t  was g r e a t l y  eased  by ly in g  i n  bed b u t 

has  become more a p p a re n t  l a t e l y ,  even w h ile  l y in g  i n  bed.

L a t e l y  in  between a t t a c k s  she h a s  jumped and r a i s e d  b o th

hands and h e ld  them t r e m b l in g  when t h e  bed i s  je r k e d  o r  a n y th in g

s u r p r i s e s  h e r ,  b u t  she says t h a t  she does n o t  f e e l  in  t h e  l e a s t  

f r i g h t e n e d .

I n  th e  week b e fo r e  h e r  f i r s t  ad m iss io n  t o  h o s p i t a l  sh e  o f te n  

saw double  and p a r t i c u l a r l y  i n  th e  m orn ings : t h i s  d i p l o p i a  was

n o t  r e l a t e d  to  h e r  a t t a c k s  b u t  was much more l a s t i n g  and would

become more a p p a ren t  i f  she s tu d i e d  som ething  c a r e f u l l y .  I n  

t h i s  week a l s o  she had an ache in  h e r  t h r o a t  which became w orse 

when sh e  e n te r e d  h o s p i t a l  and she was t o l d  t h a t  she had an 

e n la rg e d  t h y r o i d .  The s w e l l in g  went down i n  t h r e e  or f o u r  day s .
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She was a d m it te d  t o  h o s p i t a l  and t h e r e  she was found  t o  have 

hypog ly caem ia , h a v in g  b lo o d  s u g a r s  a s  low a s  0*033# in  h e r  a t t a c k s .  

I t  was d e c id e d ,  however, n o t  to  o p e ra te  on h e r  and on h e r  d i s 

ch arge  from  t h i s  h o s p i t a l  she  was r e f e r r e d  t o  Chase Farm H o s p i t a l ,  

where she was a d m it te d  on S 4 .1 0 .4 1 .

On a d m iss io n  when f i r s t  seen  by th e  r e c e i v i n g  room o f f i c e r  

th e  p a t i e n t  was h a v in g  an a t t a c k  which c o n s i s t e d  o f  g e n e r a l i s e d  

tw i t c h i n g  o f  th e  whole body. She was q u i t e  c o h e re n t  and e x p la in e d  

t h a t  she  had j u s t  had an a t t a c k  a t  th e  n e a rb y  r a i lw a y  s t a t i o n  and 

had been g iven  a dose of g lu c o s e  by a m ed ica l  s tu d e n t  who happened 

t o  be on th e  p la t fo r m .  The g lu c o s e  was h e r s  as  she had been 

a d v is e d  to  c a r r y  some w i th  h e r .  A b lood  su g a r  e s t im a t io n  was 

im m ed ia te ly  made and was 0 .17 0# .

When seen  in  t h e  ward she lo o k ed  p a le  and i l l .  Appeared 

n e rv o u s .  Was o f  sm a ll  s t a t u r e  and r a t h e r  plump. A l l  exam ina

t i o n s  were n e g a t iv e .  B .P. 120 /80 . At th e  end o f  th e  exam ina

t i o n  th e  bed was a c c i d e n t l y  knocked and she im m ed ia te ly  c r i e d  o u t ,  

h e r  p u p i l s  d i l a t e d  g iv in g  h e r  a s t a r i n g  e x p re s s io n ,  sh e  had a 

t a c h y c a r d ia  over 120 and h e r  neck p u l s a t e d .  The a t t a c k  was soon 

o v e r .  D uring  h e r  f i r s t  few d ays  i n  h o s p i t a l  she had s e v e r a l  o f  

t h e s e  a t t a c k s ,  some w i th o u t  s t im u lu s ,  o t h e r s  when th e  f o o t  of t h e  

bed was p u r p o s e ly  knocked.

D e s c r ip t i o n  of one o f  th e s e  a t t a c k s  i s  a s  f o l l o w s : -  she  

ap p ea red  to  be c lu t c h i n g  a t  h e r  b r e a s t ,  b u t  w he th er  t h i s  was due 

to  p a in  o r  to  m u scu la r  t w i t c h i n g  was n o t  e v id e n t .  P e r i o d i c a l l y
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she rubbed  h e r  r i g h t  t h i g h  w ith  h e r  hand. She l a y  w i th  h e r  head  

tu r n e d  to  t h e  l e f t  and b e in g  c o n s t a n t l y  j e r k e d  fo rw a rd s .  T here  

a p p ea re d  t o  be p u l s a t i o n  in  th e  n e ck ,  b u t  t h i s  was n o t  synchronous 

w i th  t h e  p u l s e ,  e i t h e r  a t  th e  w r i s t  o r  by a u s c u l t a t i o n  and seemed 

more p ro b a b ly  due t o  rh y th m ic  c o n t r a c t i o n s  o f  th e  s t e r n o -m a s to id .  

D uring  a l l  t h i s  tim e she had h y p e rp n o ea .  The p u ls e  was i n c r e a s e d  

(ab ou t 120). The a t t a c k  commenced w i th  h e r  s a y in g  t h a t  she had a 

f e e l i n g  t h a t  an a t t a c k  was coming on. About fo u r  m in u te s  l a t e r  

she began t o  b r e a th e  r a p i d l y  and q u i e t l y .  A f te r  a m in u te  o f  t h i s  

t h e  r i g h t  arm began to  shake fo l lo w e d  a lm o s t  a t  once by th e  l e f t .  

Then th e  head began t o  shake. She th en  th rew  back h e r  p i l lo w s

and l a y  f l a t .  Her arms were drawn up and h e r  hands l a y  on h e r

c h e s t .  The sh a k in g  was s u f f i c i e n t l y  v i o l e n t  to  shake t h e  bed 

and l a s t e d  about e ig h t  m in u te s .  Then i t  c ea sed  f a i r l y  r a p i d l y  

and she l a y  back b r e a t h in g  e a s i l y .  O c c a s io n a l ly  sh e  had a l i t t l e  

spasm o f s h iv e r in g .  She com plained o f  n a u sea  and vom ited  up a 

l i t t l e  f l u i d .

S p e c ia l  I n v e s t i g a t i o n s .

2 7 .1 0 .4 1 . Blood c o u n t .  Red b lood  c e l l s  5 ,3 0 0 ,0 0 0 .

Hb. 98fc. W hite count 10 ,000 .

2 8 .1 0 .4 1 . Serum ca lc iu m  1 1 .2  mg$. Plasm a phosphorus  

( i n o r g a n ic )  2 .8  mg$. P lasm a p r o t e i n s  6 .7 fo,
2 8 .1 0 .4 1 . No e x c e ss  o f  u r o b i l in o g e n  i n  th e  u r in e .

1 2 .1 1 .4 1 . C ho lecystogram ; good v i s u a l i s a t i o n  of th e  g a l l 

b la d d e r .
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The b lo o d  su g a r  was e s t im a te d  f o u r  h o u r ly  d u r in g  th e  day and 

f o u r  h o u r ly  d u r in g  t h e  n i g h t  f o r  f i v e  d a y s ,  th e  second h a l f  o f  the  

p e r io d  th e  b lood  s u g a rs  b e in g  ta k e n  a t  th e  i n t e r v e n i n g  h o u rs .

2 8 .1 0 .4 1  Blood su g a r  a t :

8 a.m.
10 a.m.
11 a.m.
12 noon 

2 p.m. 
4 p.m. 
6 p.m.
9 p.m.

0 . 082# 
0 .0 98#  
0 .0 95#  
0 .083 #  
0 .069#  
0 .0 90#  
0 .087#  
0 . 100#

# a f t e r  an a t t a c k

3 0 .1 0 .4 1  Blood su g a rs  a t :

12 m id
n ig h t  

4 a.m.
8 a .m . 

10 a.m. 
12 noon 

p.m. 
p.m. 
p.m. 
p.m. 

12 mid
n ig h t

2
4
6
9

0 . 1S55{

0.10055 
0 .0 8 7 $  
0.13355 
0 .100$ 
0 .105 $  
0 .083$  
0 .085 $

0 .061 $

2 9 .1 0 .4 1  Blood su g a r  a t :

12 m id n ig h t
4 a. m.
8 a.m.

10 a.m.
12 noon

2 p.m.
4 p.m.
6 p.m.
9 p.m.

# m ild  a t t a c k  
## s e v e re  a t t a c k

0 . 111#
0 .08 0#
0 .076 #
0 .0 8 3 #
0 .1 0 5 #  
0 .090 #  
0 .0 9 5 #  * 
0 .0 9 3 #  
0 .1 5 4 #  **

3 1 .1 0 .4 1  Blood s u g a r s  a t :

4 a.m. 0 .0 9 0 #
8 a.m. 0 .0 6 2 #
1 p.m. 0 .1 2 5 #
3 p.m. 0 .0 9 0 #
5 p.m. 0 .1 0 8 #
7 p.m. 0 .1 14#

10 p.m. 0 .108 #

1 .1 1 .4 1  Blood su g a rs  a t :

5 a.m. 0 .0 9 5 #  
9 a .m . 0 .1 02#

11 a.m. 0 .1 2 5 #
1 p.m. 0 .11 4#
3 p.m. 0 .1 1 1 #  * * m ild  a t t a c k
5 p.m. 0 .1 1 1 #
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G lucose  t o l e r a n c e  t e s t s . (1*75 grams g lu c o se  p e r  k i l o  body w eigh t)

D a te  F a s t -  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 hours 6 hours 
in g

2 6 .1 0 .4 1  0 .0 7 7  0 .166  0 .1 8 2  0 .1 2 5  0 .105  0 .1 1 1  0 .0 8 0

1 0 .1 1 .4 1  0 .1 05  0 .1 4 3  0 .1 4 3  0 .1 2 1  0 .1 0 5  0 .1 1 0  0 .0 8 1

I n s u l i n  t o l e r a n c e  t e s t .

5 .1 1 .4 1  F a s t in g  0 .1 0 0 #
10 u n i t s  i n s u l i n  i n t r a v e n o u s ly  
10 m in u te s  0 .1 0 0 #
20 m in u te s  0 .0 81#
30 m in u te s  0 .07 9#
50 m in u te s  0 .077#
1 h r .  10» 0 .074 #
1 h r .  30* 0 .064 #
1 h r .  50* 0 .0 6 9 #

A f t e r  20 m in u te s  she had an a t t a c k  e x a c t l y  l i k e  th e  one 

d e s c r ib e d  i n  d e t a i l  p r e v io u s ly .  T h is  was n o t  s e v e re  and p a s se d  

o f f  i n  20 m in u te s .  One hour a f t e r  th e  i n j e c t i o n  she sw eated  p r o 

f u s e l y  and  th e n  became drowsy.

At t h i s  p e r io d  th e  p a t i e n t  had  been f e e l i n g  much b e t t e r  and 

d e c id e d  to  go home f o r  t h e  week end. Her husband when he b ro u g h t 

h e r  back s a id  t h a t  t h e  day a f t e r  she  got home she  i n s i s t e d  on 

c le a n in g  up th e  k i t c h e n ,  f e l t  v e ry  t i r e d  and had  an a t t a c k  i n  

w hich she com plained  o f  headache  and d i z z i n e s s  and had t o  l i e  

down. He s a i d  t h e  a t t a c k  was s i m i l a r  to  th e  e a r l i e r  ones .

When she r e t u r n e d  a 24 hour f a s t i n g  b lood  su g a r  t e s t  was

done.
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1 7 .1 1 .4 1  Blood s u g a r  a t :

2 p.m. 
4 p.m. 
6 p.m. 
8 p.m. 

10 p.m. 
12 m.n.

0 .1 0 5 $  
0 .0 8 0 $  
0 .0 77$  
0 .0 7 7 $  
0 .0 40$  
0 .1 0 5 $

1 8 .1 1 .4 1  Blood su g a r  a t :

4 a.m. 0 .090 $
6 a.m . 0 .08 7$
8 a. m. 0 .0 6 9 $

10 a.m. 0 .0 7 1 $  «
12 noon 0 .0 62$  «*

** Im m e d ia te ly  a f t e r  th e  l a s t  specim en was t a k e n  t h e  a c c i  
d e n t a l  k n o ck in g  o ve r  of a c h a i r  p rovoked an a t t a c k .

* F u l l y  d ev e lo p ed  a t t a c k .

9 .1 1 .4 1 . A tro p in e  t o l e r a n c e  t e s t .  

F a s t i n g
1 /100  g r .  a t r o p in e  h y p o .  
A f t e r  15 m in u te s

Tt 30 tt

tt 45 tt

tt 1 hour
tt 1 hour 15*
tt 1 hour 30*
n 1 hour 45*
n 2 h o u rs

0 .085$

0 .083 $
0 .083 $
0 .079 $
0 .077 $
0 .079 $
0 .078 $
0 .077 $
0 .083 $

P a t i e n t  was o p e ra te d  upon on 1 2 .1 1 .4 1  by Mr. Gallow ay.

No p a n c r e a t i c  tumour was found bu t  th e  p a n c re a s  from  ^4" 

beyond th e  head  of th e  p a n c re a s  was removed. I n  th e  p r o c e s s  of 

rem oval th e  s p l e n ic  v e s s e l s  were t o r n  and i t  was n e c e s s a r y  to  

l i g a t e  th e  s p l e n ic  a r t e r y  and v e in .

For t h e  n e x t  month a f t e r  th e  o p e r a t io n  she had some t r o u b l e  

i n  t h e  shape o f  t a c h y c a r d i a ,  f e v e r  and a t t a c k s  of v o m it in g  w hich  

was c o n s id e re d  t o  be due to  n e c r o s i s  o f  th e  s p le e n .

By th e  12 th  December she was f e e l i n g  much b e t t e r  and  by th e  

1 6 th  had g r e a t l y  improved. The p y re x ia  had f i n a l l y  s e t t l e d  and
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she was g e n e r a l l y  much more c o - o p e r a t i v e  and l e s s  e x c i t a b l e  and 

w o r r ie d .  She had had o n ly  one a t t a c k  s in c e  h e r  o p e r a t io n  (on 

2 4 th  November) and t h a t  was b rou gh t about by an a c c i d e n t a l  k i c k i n g  

of th e  bed.

On th e  2 1 s t  December sh e  was d i s c h a r g e d  home, t h e  wound h a v in g  

h e a le d  and w i th  few symptoms.

R e c e n t ly  she has  d e v e lo p ed  a p a n c r e a t i c  f i s t u l a ,  which i s  

however s l i g h t .  When l a s t  seen  (1 0 .4 .4 2 )  she was v e ry  much 

b e t t e r ;  d id  n o t  have  h e r  p re v io u s  f r i g h t e n e d  lo o k  and had no 

t r e m o r .  She w as, how ever, f a t t e r  and s a id  t h a t  she g o t t i r e d  

v e ry  e a s i l y .

P r o f e s s o r  T u rn b u l l  r e p o r t e d  on t h e  p o r t i o n  of p a n c re a s  

removed and could  f i n d  no a b n o rm a l i ty .

Case 5 . H .B . , aged 26. Army P r i v a t e .

H i s t o r y .

Two y e a r s  b e fo re  ad m iss io n  w h ile  a t  w ork , m ix ing  cement by 

sp ad e , he had a f a i n t i n g  a t t a c k  in  which he f e l t  h o t  and p e r s p i r e d  

and th e n  had a s i c k  g iddy  f e e l i n g ,  w i th  p a in  in  th e  s to m ach , l o s t  

c o n s c io u s n e s s  ard f e l l  down. He d oes  n o t  remember f a l l i n g .

He was u n co nsc iou s  f o r  a s h o r t  t im e  -  a few m in u te s  o n ly .  He 

w ent on w ork ing , a l th o u g h  he had a h ead ach e . He was q u i t e  w e l l  

t h e  n e x t  day. Four m onths b e fo re  ad m iss io n  he had a s i m i l a r  

a t t a c k  w h ile  on g u a rd . He h a s  o c c a s io n a l  a t t a c k s  o f  g id d in e s s
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i n  which t h e  head seems t o  be f swimming’ b u t  t h e r e  i s  no d e f i n i t e  

d i r e c t i o n  o f  g i d d in e s s .

F iv e  days b e fo r e  a d m iss io n  ( 6 .8 .4 1 )  w h i le  g o in g  down th e  

s t a i r s  a t  Old S t r e e t  s t a t i o n  he s l i p p e d  and f e l l  and l o s t  con

s c io u s n e s s ,  ( s u b s e q u e n t ly  he s a i d  t h a t  he d id  n o t  r e c o l l e c t  s l i p 

p in g ) .  There  was s l i g h t  i n j u r y  to  th e  r i g h t  a n k le ,  r i g h t  

s h o u ld e r  and back of n e ck ,  bu t  no e v id en ce  o f  i n j u r y  t o  th e  head . 

He d id  n o t  r e c o v e r  c o n s c io u s n e s s  u n t i l  he was b e in g  c a r r i e d  up 

th e  ward in  h o s p i t a l .  The p e r io d  o f  u n c o n sc io u s n e ss  would seem 

to  be abou t 10 t o  15 m in u te s .  On r e c o v e r in g  c o n s c io u s n e s s  th e  

eyes f e l t  heavy and he had a s l i g h t  headache i n  th e  o c c i p i t a l  

and te m p o ra l  r e g io n s .

On ad m iss io n  to  h o s p i t a l  he was a g i t a t e d ,  h i s  p u p i l s  were 

d i l a t e d ,  t h e r e  was p a in  and s w e l l in g  o f  th e  r i g h t  a n k le .

He was k e p t  in  bed and l a t e r  r e f e r r e d  to  Chase Farm H o s p i t a l  

where he was a d m i t te d  on 1 1 .8 .4 1 .

P h y s i c a l  e x am in a tio n  on a d m is s io n .

A part  from e v id en ce  o f  b r u i s i n g  no a b n o rm a li ty  was d e te c te d .  

As th e  h i s t o r y  was su g g e s te d  o f  h y p o g ly caem ia , a d e x t ro s e  t o l e r 

ance cu rv e  was done on 2 4 .8 .4 1 .  (Dose 1 .7 5  grams p e r  k i l o . )

F a s t i n g  1 hour 2 h o u rs  3 h o u rs  4 ho u rs  5 h o u rs  6 h o u rs  

0 .100  0 .182  0 .1 18  0 .0 77  0 .074  0 .0 7 7  0 .080



61

On th e  2 7 th  A ugust t h e  p a t i e n t ,  w h i le  r e s t i n g  i n  bed on a 

norm al d i e t ,  com plained  o f  f e e l i n g  d iz z y  and of a funny  f e e l i n g  

a s  o f  t i n g l i n g  i n  th e  arms and f a c e ,  A b lood  su g a r  ta k e n  a t  t h i s  

t im e  was 0 ,067  mg$. On th e  2 8 th  August an i n s u l i n  t o l e r a n c e  t e s t  

was done, (5 u n i t s  i n s u l i n  s u b c u t a n e o u s l y . )

7 .55  a.m. f a s t i n g  Blood su g a r
8 .2 5  a.m. " "
8 .5 5  a.m. « n
9.27  a.m. n «
9 .53  a.m . " "

1 0 . 1 7  a.m. tr n

On th e  1 s t  Septem ber a f u r t h e r  d e x tro s e  t o l e r a n c e  t e s t  was 

done. (Dose 1 ,7 5  grams p e r  k i l o . )

F a s t i n g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .074  0 .111  0 .07 7  0 .0 6 2  0 .0 6 7  0 .0 6 1  0 .0 69

S p e c ia l  I n v e s t i g a t i o n s .

Lumbar p u n c tu re s  were perfo rm ed  on 7 .8 .4 1  and 1 8 .8 .4 1 .

On b o th  o c c a s io n s  th e y  w ere norm al.-

2 7 .8 .4 1 . Blood c o u n t.  Red c e l l  coun t 5 ,1 0 0 ,0 0 0 . Hb. 98$. 

W hite c e l l  coun t 8 ,8 0 0 .

2 9 .8 .4 1 . Serum p r o t e i n  6 ,0 $ .

2 8 .8 .4 1 . C ho lecystogram . G a l l  b la d d e r  f i l l s  w e l l  w i th  dye. 

As the  p a t i e n t  had been r e s t i n g  in  bed d u r in g  h i s  p re v io u s

b loo d  su g a r  t e s t s  f o r  some t im e  b e fo re  t h e  t e s t  was p erfo rm ed  

th e  e f f e c t  o f  be ing  up and a b o u t  was t r i e d  on 1 2 .9 .4 1  and a g a in  

on 1 8 .9 .4 1  and 6 .1 0 .4 1 .

0 .100
0 .09 0
0 .08 3
0 .080
0.089
0.064
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D ate F a s t i n g 1 hour 2 ho u rs 3 h o u rs 4 h o u rs 5 h o u rs 6 ho u rs

12 /9 0 .06 7 0 .0 7 1 0 .067 _ 0 .0 7 1 0 .074
18 /9 0 .090 0 .1 3 3 0 .083 0 .0 90 0 .087 0 .0 87 0 .0 8 3
6 /1 0 0 .100 0 .0 9 5 0 .087 0 .0 8 7 0 .064 0 .080 0 .099

On 1 7 .1 0 . 41 an in t r a v e n o u s i n s u l i n to l e r a n c e t e s t  was done

(10 u n i t s  i n t r a v e n o u s ) .

F a s t i n g  10* 20* 30* 50* l h r , 1 0 *  1 hr.30* l h r . 5 0 »

0 .090  0 .0 4 5  0 .029  0 .030  0 .0 37  0 .0 4 5  0 .0 5 3  0 .0 6 1

I t  was n o te d  t h a t  he was d e v e lo p in g  a marked a n x ie ty  s t a t e  

and so he was r e f e r r e d  t o  M i l l  H i l l  H o s p i t a l .  Dr. W.S. M aclay 

k in d ly  s e n t  me a r e p o r t  on h i s  p r o g r e s s  t h e r e  and t h e  c o n c lu s io n s  

come t o  from  th e  p s y c h o lo g ic a l  p o in t  o f  v iew  a re  i n t e r e s t i n g .

There  was c o n s id e r a b le  d i s p u t e  a s  t o  w he ther  he was m e n ta l ly  

d e f e c t i v e  o r  n o t ,  b u t  h i s  R o rschach  t e s t  and s p e c i a l  perfo rm ance  

t e s t s  showed t h a t  he  c o u ld  a c h ie v e  a  m en ta l  age o f  13 and h i s

I .Q .  was r a t e d  a t  n o t  l e s s  th an  90. He had some c u r io u s  movements 

o f  h i s  arms and l e g s  w hich were th o u g h t  to  be due p o s s ib l y  to  

s u b c o r t i c a l  damage. The d ia g n o s is  come t o  t h e r e  was a n x ie ty  i n  

a p a t i e n t  w i th  f o c a l  em o tio n a l  d e f e c t  p o s s i b l y  a s s o c i a t e d  w i th  

c e r e b r a l  damage c au s in g  m otor phenomena.

Case 6 . A .E . , aged 31. P r i v a t e  s o l d i e r .

H i s t o r y .

S in c e  th e  age o f  17 y e a r s ,  t h a t  i s  f o r  th e  p a s t  14 y e a r s ,  he 

h a s  s u f f e r e d  from s e v e re  h ead ach es . These come on a b o u t  once a
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month, a r e  s e v e re  f o r  a day and l a s t  abo u t t h r e e  weeks. B e fo re  

t h e  o n s e t  o f  th e  h ead a ch e s  he s e e s  " b la c k  s p o t s  and  b r i g h t  s p o ts  

w i th  d a rk  r i n g s  round  them  and b r i g h t  l i g h t s  l i k e  a r o c k e t  b u r s t 

in g  in  th e  sky" . These s p o ts  and l i g h t s  a p p ea r  i n  f r o n t  o f  him. 

They g e t  w orse  a s  t h e  a t t a c k  p r o g r e s s e s .  The headache  u s u a l l y  

s t a r t s  w i th  an a ch in g  f e e l i n g  o v e r  th e  l e f t  ey e , th en  a c r o s s  both  

e y e s ,  and th e n  th e  headache  t r a v e l s  o ve r  th e  v e r t e x  and round  th e  

te m p le s  and when a t  i t s  w o rs t  i s  l i k e  " n e e d le s  b e in g  d r iv e n  

th ro u g h  th e  head to  th e  back o f  th e  n eck " . At th e  same t im e  as  

t h e  headache i s  a t  i t s  peak t h e r e  i s  p a in  in  th e  sm a ll  o f  th e  back . 

These headaches  u s u a l l y  come on f i r s t  t h i n g  in  th e  m orning  b u t 

l a t e l y  have o c c u r re d  i n  t h e  a f t e r n o o n .  He i s  n e v e r  f r e e  from  

h ead aches  f o r  more th a n  two to  t h r e e  weeks a t  a t im e .  Sometimes 

he f e e l s  g id dy  w i th  th e  o n s e t  o f  th e  headache . D uring  t h e  s e v e re  

a t t a c k s  h i s  eyes  g e t  b l u r r e d  and he g e t s  d i p lo p i a .  The head ach es  

have been so bad a t  t im e s  t h a t  he h as  had to  be away from  h i s  

work f o r  a week, and h a s  had to  s t a y  in  a da rk  room.

Ten months b e fo re  ad m iss io n  to  h o s p i t a l  he j o in e d  th e  army.

He managed f a i r l y  w e ll  u n t i l  March 1940 when he was s e n t  on an 

i n s t r u c t i o n  c o u rse .  W h ils t  on t h i s  c o u rs e ,  d u r in g  which he had 

t o  r e a d  and s tu d y  a l o t ,  h i s  head ach es  became much w orse and he 

began t o  w orry  abo u t h im s e l f .  He has  s i n c e  been v e ry  d e p re s s e d .

Vfhen home on le a v e  t h r e e  months b e fo r e  ad m iss io n  he f e l t  

" a l l  in "  and had to  l i e  i n  bed. He q u a r r e l l e d  w i th  h i s  f a t h e r
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over t h i s .  I n  A p r i l  1941 he was s t a t i o n e d  i n  C ornw all  and a t  t h i s  

t im e  he dev e lo p ed  d i f f i c u l t y  i n  s l e e p in g .  H is  h eadaches  c o n t in u e d  

and h i s  a p p e t i t e  became poor. He vom ited  once o r  tw ic e  i n  th e  

m orning  and was a d m it te d  to  h o s p i t a l  in  C o rn w a ll ,  b e in g  d i s c h a rg e d  

from  t h e r e  a f t e r  two weeks. He was recommended two weeks le a v e

and when he r e p o r t e d  back t o  h i s  u n i t ,  h i s  M.0. th o u g h t  he look ed

i l l  and r e f e r r e d  him to  Chase Farm H o s p i t a l .

P a s t  H i s t o r y . He s a y s ,  and h i s  f a t h e r  b e a r s  t h i s  o u t ,  t h a t

he has  been d e p re s s e d  s in c e  h i s  f iancA e was k i l l e d  i n  a m otor 

a c c id e n t  e ig h t  y e a r s  ago.

F am ily  H i s t o r y . N e g a t iv e .

P h y s i c a l  E x am in a tio n . N e g a t iv e  a s  f a r  a s  p h y s ic a l  s ig n s  were 

con ce rn ed . Appeared v e ry  s o r r y  f o r  h im s e l f  and had a t t a c k s  o f  

s e v e re  headache . L iked  to  l i e  in  bed w i th  h i s  f a c e  to  t h e  w a l l .  

R esen ted  b e in g  d i s t u r b e d .  I n  v iew  o f  h i s  h i s t o r y  a d e x t r o s e  

t o l e r a n c e  cu rve  was done on 2 7 .7 .4 1 .

F a s t i n g  1 hour 2 h o u rs  3 hours  4 h o u rs  5 h o u rs  6 h o u rs

0 .07 4  0 .133  0 .0 4 1  0 .050  0 .054  0 .0 9 5  0 .087

At th e  tim e when th e  b lood su g a r  was a t  i t s  lo w e s t  he

d ev e lop ed  s e v e re  headache and saw s p o ts  b e fo re  h i s  eyes " t e r r i f i c

b r i g h t n e s s  i n  f r o n t  of th e  eyes l i k e  s e a r c h l i g h t s  b l in d in g " .

The symptoms were somewhat s i m i l a r  to  h i s  o rd in a ry  a t t a c k s  w hich  

he had d e s c r ib e d  but c o n c e n t r a te d  o ve r  a s h o r t e r  p e r io d .  He was
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now p u t  on a  2 ,100  c a l o r i e  d i e t  p e r  day and a t  th e  end o f  a week 

a f u r t h e r  b lood  su g a r  c u rv e  was done.

D ate  F a s t in g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 hours 6 hours

7 .8 .4 1  0 .0 9 5  0 .1 3 3  0 .118  0 .1 2 5  0 .1 1 1  0 .095  0 .0 8 7

He s t i l l  f e l t  v e ry  d e p re s s e d  and  i r r i t a b l e .

I t  was now d e c id e d  to  t r y  th e  e f f e c t  of a v e ry  h ig h  c a rb o 

h y d ra te  d i e t .  A c c o rd in g ly  he was g iven  300 grains o f  d e x t r o s e  in  

th e  form o f  two h o u r ly  f e e d s  made up a s  a d r in k  w i th  a l i t t l e  

o range  e sse n ce  i n  a d d i t i o n  to  h i s  2 ,100  c a l o r i e  d i e t .  At th e  end 

o f  a week on t h i s  reg im e he f e l t  v e ry  much b e t t e r  and a p p ea red  

much b r i g h t e r .  A f u r t h e r  b lood  su g a r  done on t h e  18 th  August was 

as  fo l lo w s

F a s t in g  1 hour 2 h o u rs  3 h o u rs  4 h o u rs  5 h o u rs  6 ho u rs  

0 .074  0 .154  0 .118  0 .1 1 1  0 .100  0 .100  0 .100

I n  v iew  o f  th e  s e v e r e  sym ptom atology, th e  low d e x t r o s e  t o l e r 

ance  on a d m iss io n ,  th e  s e v e re  r e a c t i o n  d u r in g  th e  d e x t r o s e  t o l e r 

a n c e ,  and th e  marked improvement on a h ig h  c a rb o h y d ra te  d i e t  w i th  

e a s i l y  a s s i m i l a b l e  d e x t ro s e  and th e  l a s t  d e x t ro s e  t o l e r a n c e  in  

which a f t e r  s ix  h o u rs  th e  b lood  su g a r  had n o t  r e t u r n e d  t o  th e  

f a s t i n g  l e v e l  i t  was d e c id e d  t o  pe rfo rm  a lap a ro to m y .

An o p e ra t io n  was perfo rm ed  on 1 8 .8 .4 1  by Mr. G-alloway.

No tumour of th e  p a n c re a s  was d is c o v e re d  b u t  a p a r t i a l  p a n 

c re a te c to m y  w as perfo rm ed , two in c h e s  o f  th e  p a n c r e a t i c  t a i l  

b e in g  r e s e c t e d .
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The p o s t - o p e r a t i v e  p r o g r e s s  was i n t e r r u p t e d  by a  p o s t - o p e r a t i v e  

c o l l a p s e  o f  lu n g ,  b u t  t h i s  responded  w e l l  t o  t r e a tm e n t .  There  

a p p ea re d  to  be c o n s id e r a b le  improvement su b seq u en t  to  t h e  o p e r a t io n  

and he was d is c h a rg e d  back t o  h i s  u n i t  f e e l i n g  v e ry  w e l l .  U n fo r 

t u n a t e l y  th e  f i n d i n g s  i n  h o s p i t a l  do n o t  a p p ea r  t o  have been com

m un ica ted  to  h i s  army m ed ica l  o f f i c e r ,  o r  e l s e  t h e i r  t r u e  s i g n i f i 

cance was n o t  a p p r e c i a t e d .  He was s e n t  t o  an i n f a n t r y  t r a i n i n g  

camp, p resum ab ly  t o  g e t  to n e d  up a g a in  and was p u t  th ro u g h  v i o l e n t  

PcT. N a t u r a l ly  he found  t h i s  too  much f o r  him and a g a in  d e v e lo p ed  

symptoms, though  n o t  a s  s e v e re  a s  p r e v io u s ly .  He was seen  l a t e r  

by M ajor Rudd who d id  a f u r t h e r  d e x t ro s e  t o l e r a n c e  t e s t  which 

showed a s u g g e s t iv e  d e g re e  of i n c r e a s e d  su g a r  t o l e r a n c e  th e  v a lu e s  

o f  b lood  su g a r  a f t e r  50 grams o f  g lu c o se  t a k e n  e v e ry  h a l f  hour 

b e in g  110 mg#. Major Rudd f u r t h e r  found t h a t  he had some e x t r a  

p y ram id a l  s ig n s  s u g g e s t iv e  o f  c e r e b r a l  damage. (M ajor Rudd in  

a p e r s o n a l  com m unication to  me m en tions  t h a t  h i s  symptoms were 

somewhat s i m i l a r  t o  a c a se  o f  p a n c r e a t i c  adenoma which he r e p o r t e d  

w i th  S i r  James W alton in  O ctober 1 9 4 1 .)  I

The s e c t i o n  of p a n c re a s  removed was examined by Dr. G reen

f i e l d  who r e p o r t e d  t h a t  " t h e  s e c t i o n s  show in  a l l  a r e a s  p a n c r e a t i c  

t i s s u e  w i th  an u n u s u a l ly  l a r g e  number o f  i s l e t s ,  many o f  which a re  

e lo n g a te d ,  a s  though  made up o f  two o r  more s e p a r a t e  i s l e t s .
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These m easure  up t o  300 mu x 125 mu. The t i s s u e  i s  o th e rw is e  

no rm al” . The s i z e  o f  th e  i s l e t  shown in  P l a t e  3 i s  375 m ic ro n s .  

McCallum g iv e s  s i z e  o f  norm al i s l e t s  a s  157 x 146 m ic ro n s .

( P l a t e  3)

Cases 5 and 6 a p p e a r  to  be c a s e s  o f  m ild  h y p e r in s u l in i s m  and 

in  c a se  6 t h e  q u e s t io n  o f  i s l e t  h y p e r p l a s i a  a r i s e s .

BRAIN CHANGES IN HYPOGLYCAEMIA DUE TO HYPERINSULINISM.

Malamud and Grosh i n  re v ie w in g  th e  b r a in  changes in  f a t a l  

c a s e s  o f i s l e t  c e l l  tumour f i n d  t h a t  th e y  c o n s i s t  o f  " c e r e b r a l  

oedema and c o n g e s t io n  (T halhe im er and Murphy) p e r i v a s c u l a r  round  

c e l l  i n f i l t r a t i o n  in  t h e  m eninges and b r a i n  (McClenahan and 

N o r r i s ) ,  a t ro p h y  of th e  c o r t e x  and f a t t y  d e g e n e ra t io n  o f  th e  

g a n g l io n  c e l l s  (T e rb ru g g en ) ,  m odera te  d i f f u s e  l o s s  o f th e  g a n g l io n  

c e l l s  from  th e  c o r t e x  (Wolf) and s c a t t e r e d  haem orrhages (Layne 

and B a k e r) .

C e re b ra l  changes have been r e p o r t e d  in  s e v e r a l  c a s e s  who 

d ied  o f ’i n s u l i n  sh o c k ’ . M a c ro s c o p ic a l ly  W ohlw ill  d e s c r ib e d  a 

d ry  f r i a b l e  b r a in ;  o t h e r  a u th o r s  (Bowen and Beck, B o d e ch te l  and 

de M o ss ie r  and Mozer) n o te d  c e r e b r a l  oedema. The h i s t o l o g i c a l  

changes v a r i e d  from  m odera te  t o  s e v e re  d i f f u s e  d e g e n e ra t io n  o f



68

th e  g a n g l io n  c e l l s  i n  t h e  c o r t e x  and b a s a l  g a n g l i a .  B o d eo h te l  

em phasised  th e  f o c a l  o c c u r re n c e  of th e  changes and  th e  p r e v a le n c e  

o f  S p ie lm ey er* s  t homogenious c e l l  d i s e a s e * in  h i s  c a se .  O th e rs  

(W ohlw ill and T e rp la n )  d e s c r ib e d  N i s s l* s  s e v e re  change in  th e  

n e u ro n s  and s w e l l in g  phenomena o f  th e  g l i a  and a x i s  c y l i n d e r s " .

I n  d e s c r i b i n g  a c a se  Malamud and G-rosh found t h a t  th e  changes 

i n  th e  n eu ro n s  of th e  c o r t e x  were p re d o m in a n t ly  * N is s l» s  a c u te  

s w e l l in g * .  The c e l l s  and t h e i r  d e n d r i t e s  w ere sw o lle n ,  t h e r e  

was c h ro m a to ly s is  o f  th e  t i g r o i d  su b s ta n c e  and t h e  cy to p lasm  was 

p a le  and homogeneous. The n u c le i  were sw o lle n .  The a x i s  

c y l i n d e r s  were red u c ed  in  numbers and were o f te n  frag m en ted  and 

sw o lle n .  D i s t i n c t  changes were found  in  th e  c a u d a te  n u c le u s  

and i n  th e  putamen and th a la m u s ,  e s p e c i a l l y  i n  th e  l e f t  p u l v i n a r ,  

i n  which t h e r e  was g r e a t  r e d u c t io n  in  t h e  number o f  n eu ro n es  and 

th e  m ic r o g l i a  and m a c ro g l ia  had p r o l i f e r a t e d .  Only d i f f u s e  

s w e l l in g  was n o te d  in  th e  hypo tha lam us, c e re b e l lu m  and b r a i n  stem .

M oersch and Kernahan s tu d i e d  t h e  b r a i n s  of two p a t i e n t s  who 

d ie d  i n  a t t a c k s  o f  hypoglycaem ia. They found  d e g e n e ra t io n  of 

n e rv e  c e l l s  i n  bo th  c a s e s ,  b u t  in  a d d i t i o n  p e t e c h i a l  haem orrhages 

i n  th e  pons. The p a th o g e n e s is  o f  th e  b r a i n  changes in  h y p o g ly 

caemia i s  s t i l l  a m a t t e r  fo r  d i s p u te .

F r a s e r ,  Ivlaclay and Mann found t h a t  t h e r e  was c o n s id e r a b le  

d i s p a r i t y  between t h e  l e v e l  o f  b lood  su g a r  and th e  s e v e r i t y  o f



69

hypoglycaem ic  symptoms and t h e y  s u g g e s te d  " t h a t  i n s u l i n  i n t o x i c a 

t i o n  may supervene  when t h e  b lo o d  su g a r  l e v e l  f a l l s  below th e  

c r i t i c a l  l e v e l  of 70 mg$ and t h a t  th e  symptoms a r e  dependan t on 

t h i s  i n t o x i c a t i o n  -  an e f f e c t  o th e r  th a n  i t s  a c t i o n  in  lo w e r in g  t h e  

t i s s u e  su g a r  c o n c e n t r a t i o n " .  They found t h a t  t h e r e  was a c o n s id 

e r a b l e  d i f f e r e n c e  i n  th e  symptoms a f t e r  th e  i n j e c t i o n  of i n s u l i n  

in  a p a t i e n t  b e fo r e  and a f t e r  t h e  rem oval of a p a n c r e a t i c  adenoma. 

They su g g e s te d  t h a t  t h e r e  was an e x c e ss  o f  i n s u l i n  in  th e  p a t i e n t 1s 

t i s s u e s  b e fo r e  o p e r a t io n  and t h a t  i n s u l i n  becomes t o x i c  i n  th e  

p re s e n c e  o f  low t i s s u e  g lu c o s e  c o n c e n t r a t io n .

Malamud and G-rosh c o n s id e re d  t h a t  th e  d i f f u s e  c e r e b r a l  degen

e r a t i o n  found in  f a t a l  c a s e s  was due to  th e  d i r e c t  t o x i c  e f f e c t  

o f  i n s u l i n .

Anoxaemia h a s  been  c i t e d  a s  th e  c a u s a t iv e  f a c t o r  i n  the  b r a i n  

<?hanges« Olm stead and Logan compared th e  r e s u l t s  o f  h y p e r 

in s u l in i s m  t o  th o s e  o f  a sp h y x ia ,  b u t  l a t e r  found t h a t  t h e r e  was 

o n ly  a s l i g h t  f a l l  i n  th e  a r t e r i a l  b lo o d  Oxygen s a t u r a t i o n  a f t e r  

i n s u l i n  and concluded  t h a t  th e  c o n v u ls iv e  s e i z u r e s  c o u ld  n o t  be 

a c c o u n te d  f o r  by such a m ild  anoxaemia.

D is tu rb e d  w a te r  m l a n c e .

D rabk in  and Ravdin found  t h a t  in  p r e v i o u s ly  d e h y d ra ted  

a n im a ls  i n s u l i n  in  c o n v u ls iv e  d o ses  f a i l e d  t o  cau se  c o n v u ls io n s ,  

o r  t o  r a i s e  th e  C .S .F . p r e s s u r e .  On t h e  o th e r  hand , however, 

th e y  found t h a t  in  p r e v i o u s ly  h y d ra te d  a n im a ls  c o n v u ls io n s
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r e g u l a r l y  o c c u r re d  and t h e r e  was a r i s e  i n  C#S*F. p r e s s u r e .  They 

conc lu ded  t h a t  i n s u l i n  c o n v u ls io n s  o c cu r  o n ly  when th e  sequence  o f  

hy pog lycaem ia , anhydraem ia  and a r i s e  in  C .S .F . p r e s s u r e  t a k e s  

p la c e  and th e y  th o u g h t  t h a t  th e  anhydraem ia  was th e  m ost im p o r ta n t  

f a c t o r .

Y annet s tu d ie d  th e  e f f e c t  o f  p ro lo n g ed  i n s u l i n  hypoglycaem ia  

on th e  d i s t r i b u t i o n  o f  w a te r  i n  th e  b r a in  and found t h a t ,  in  c a t s ,  

o f  th e  a n im a ls  t h a t  s u rv iv e d  t h e  i n j e c t i o n  o f  a l a r g e  dose o f  

i n s u l i n ,  ab o u t h a l f  showed no invo lvem en t o f t h e  n e rv o u s  system  

h i s t o l o g i c a l l y .  C h e m ica l ly ,  however, he found a change i n  

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

c e l l u l a r  p o ta s s iu m . The rem ain in g  an im a ls  t h a t  s u rv iv e d  showed 

w id e sp rea d  c e r e b r a l  damage. There was a marked l o s s  o f  c e l l u l a r  

w a te r  l e a d in g  to  s h r in k in g  of t h e  c e l l  and to  an i n c r e a s e  i n  

e x t r a c e l l u l a r  f l u i d .  A p r o p o r t i o n a t e l y  g r e a t e r  l o s s  of c e l l u l a r  

p o ta s s iu m  was d e m o n s tra te d ,  r e s u l t i n g  i n  a d e c re a s e  in  th e  con

c e n t r a t i o n  of i n t r a c e l l u l a r  p o tass iu m .

P ro b a b ly  th e  most im p o r ta n t  f a c t o r ,  however, i s  t h a t  t h e  

n e rv e  c e l l  depends p r i m a r i l y  on g lu c o se  f o r  i t s  n u t r i t i o n  and 

w i th o u t  g lu c o se  th e  c e l l  i s  s t a r v e d .

I t  i s  im p o r ta n t  to  remember t h a t ,  as  shown by th e  e x c e l l e n t  

r e s u l t s  o b ta in e d  in  many of th e  c a s e s  o f  p a n c r e a t i c  adenoma 

removed by o p e r a t io n ,  th e  changes i n  t h e  ne rv o u s  system  a re
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r e v e r s a b l e  f o r  a t im e ,  b u t  i f  t h e  c o n d i t i o n  i s  a l lo w e d  to  go on 

f o r  to o  lo n g ,  th e n  perm anent damage may be done. T h is  was w e l l  

shown i n  a r e c e n t  c a se  i n  which th e  p a t i e n t ,  a d i a b e t i c ,  had gone 

w i th o u t  i n s u l i n  f o r  p e r io d s  and a t  o t h e r s  ta k e n  what he h im s e l f  

th o u g h t  was t h e  r i g h t  dose  w i th o u t  b o th e r in g  t o  obey h i s  d o c t o r ’ s 

i n s t r u c t i o n s .  E v e n tu a l ly  he was a d m i t te d  to  h o s p i t a l  in  coma. 

The h o s p i t a l  was an emergency one and t h e r e  were no im m ediate  

f a c i l i t i e s  f o r  do ing  b lood  su g a rs .  The house p h y s ic ia n  presumed 

t h a t  i t  was a c a se  o f  d i a b e t i c  coma and gave in s u l in ,  and on th e  

p a t i e n t  n o t  r e s p o n d in g ,  gave more. When a b loo d  su g a r  was even

t u a l l y  done i t  was to o  low to  r e a d .  The p a t i e n t  was in  deep 

coma f o r  a week and th en  from a c o n d i t i o n  o f  d e c e r e b r a t e  r i g i d i t y  

improved t o  th e  m en ta l  s t a t u s  o f  a  c h i ld  a few m onths o ld .  He 

e v e n t u a l l y  re a c h e d  t h e  m e n ta l  age of a c h i l d  o f  abou t seven b u t  

he h a s  rem ained t h e r e .  I t  a p p e a rs  p ro b a b le  t h a t  one o r  two 

a t t a c k s  of s e v e re  hypoglycaem ia  have o n ly  a t r a n s i e n t  e f f e c t  on 

th e  nervous system  and t h a t  i t  r e q u i r e s  r e p e a t e d  blows o ve r  some 

p e r io d  of tim e to  do perm anent damage. T h is  i s  su g g e s te d  i n  

Case 1 ,  where i n  s p i t e  o f t h r e e  p a n c r e a t i c  adenomas and a b lood  

su g a r  a t  t im e s  a s  low as 20 mg$ th e  p a t i e n t  o n ly  had s h o r t  

p e r io d s  o f  u n c o n sc io u sn e ss  and made a good r e c o v e ry  a f t e r  o p e ra 

t i o n .



HYPOGLYCAEMIA DUE TO HEPATIC DISTURBANCE.

I t  h a s  been known f o r  some tim e  t h a t  s e v e re  l i v e r  damage may 

l e a d  to  hy p o g ly caem ia , th e  c a u s a t iv e  c o n d i t i o n s  r a n g in g  from  

e x t i r p a t i o n  o f  th e  l i v e r  a s  in  Mann’ s c l a s s i c a l  e x p e r im e n ts  to  

chem ica l  p o is o n s  such as  h y d r a z in e ,  p h o sp h o ru s ,  ch lo ro fo rm , 

neoarsphenam ine  and carbon  t e t r a c h l o r i d e .  R e c e n t ly  ( J u l y  1941) 

Brow and Harvey have r e p o r t e d  s e v e r a l  c a s e s  o f  sp o n tan eo u s  hypo

g ly caem ia  due t o  d r in k in g  d e n a tu re d  a l c o h o l .

I t  was n o t  u n t i l  r e c e n t l y ,  however, t h a t  i t  was a p p r e c i a t e d  

t h a t  hypog lycaem ia  may be produced  by c o n d i t i o n s  such  a s  se v e re  

g a l l  b la d d e r  d i s e a s e  and t h a t  such  hypoglycaem ia  may be  cu red  when 

th e  i n f e c t e d  g a l l  b l a d d e r  i s  d e a l t  w i th  a l lo w in g  th e  a s s o c i a t e d  

h e p a t i t i s  t o  s u b s id e .  Conn h a s  p u b l i s h e d  s e v e r a l  c a se s  of t h i s  

kind* He found t h a t  su ch  p a t i e n t s  had an i n t o l e r a n c e  f o r  f a s t i n g  

w i th  th e  p r o d u c t io n  of hypoglycaem ia. He a l s o  found t h a t  t h e i r  

b lood  su g a r  m e tabo lism  as  shown by su g a r  t o l e r a n c e  c u rv e s  was o f  

g r e a t  i n t e r e s t .

The l i v e r  h a s  t h r e e  s e p a r a t e  f u n c t i o n s  r e l a t e d  t o  g lu c o se  

m etabo lism . T here  a r e  th e  f u n c t i o n s  o f  g l y c o g e n e s i s , g ly c o -  

g e n o ly s i s  and th e  p ro d u c t io n  of g lu c o se  and th e  d e p o s i t i o n  o f  

g lycogen  from  n o n -c a rb o h y d ra te  p r e c u r s o r s  such as g ly c o g e n ic  

am in o -a c id s  and the  g l y c e r o l  f r a c t i o n  o f  f a t s .
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I n  th e  m i ld e r  d e g re e s  of l i v e r  damage th e  g ly c o g e n ic  f u n c t i o n  

o f  th e  l i v e r  i s  im p a ire d .  (T h is  h a s  been w e l l  shown by R afsk y  

who s tu d i e d  t h e  b lood  su g a r  l e v e l s  in  p a t i e n t s  w i th  and w i th o u t  

b i l i a r y  t r a c t  d i s e a s e .  He found t h a t  a hy p e rg ly caem ic  re s p o n se  

was p r e s e n t  in  61 .5 $  o f  th e  52 p a t i e n t s  who had g a l l  s to n e  d i s e a s e  

and o n ly  22 .0$  o f  th e  50 p a t i e n t s  i n  th e  c o n t r o l  g roup . S u r g i c a l  

i n t e r v e n t i o n  r e s u l t e d  in  an improvement of th e  c a rb o h y d ra te  

t o l e r a n c e . ) Conn c o n s id e re d  t h a t  t h i s  im pairm ent of t h e  g ly c o 

g e n ic  f u n c t io n  was one of r a t e  r a t h e r  th a n  one of t o t a l  d i s a b i l i t y  

s in c e  t h e  b lood  su g a r  r e t u r n s  t o  t h e  f a s t i n g  l e v e l  fo u r  t o  f i v e  

h o u rs  a f t e r  t h e  i n g e s t i o n  o f  g lu c o s e .  Conn e x c lu d e s  th e  q u e s t io n  

o f  d i a b e t e s  in  t h e s e  c a s e s  by showing t h a t  t h e r e  i s  norm al o x id a 

t i o n  of d e x t r o s e  d u r in g  th e  hyperg lycaem ic  p e r io d .  R ecovery  o f  

th e  g ly c o g e n ic  f u n c t i o n  t a k e s  p l a c e  w ith  th e  d is a p p e a ra n c e  of th e  

a c t i v e  i n f e c t i o n .  When th e  g ly c o g e n o ly t ic  f u n c t i o n  of th e  l i v e r  

i s  im p a ire d ,  th e n  p e r io d s  o f  hypoglycaem ia  occu r .  These p h a se s  

may be d i f f e r e n t i a t e d  from ones due to  h y p e r in s u l in i s m  by a g a in  

d o in g  r e s p i r a t o r y  s t u d i e s  and showing norm al o x id a t io n  in  th e  

fo rm er .

nI t  seems th e n  t h a t  hyperg ly eaem ia  and g l y c o s u r i a  s im u la t in g  

d i a b e te s  m e l l i t u s  may be a m a n i f e s t a t i o n  of one phase  o f  h e p a t i c  

d y s fu n c t io n  and t h a t  p e r i o d i c  spo n taneous hypoglycaem ia  may be 

th e  m a n i f e s t a t i o n  of f u r t h e r  h e p a t i c  i n j u r y  i n  th e  same p a t i e n t  

a t  d i f f e r e n t  t im e s  i n  t h e  co u rse  o f h e p a t i t i s "  (Conn). Conn
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f u r t h e r  r e f e r s  t o  th e  p r e v io u s  work o f  H a r r i s  on *d y s i n s u l i n i s m f 

and th in k s  t h a t  some of h i s  c a s e s  who had a p re v io u s  h i s t o r y  o f  

g l y c o s u r i a  and l a t e r  had  a l t e r n a t i n g  p e r i o d s  of hypog lycaem ia  and 

h y p e rg ly caem ia  were due to  l i v e r  damage. He a g a in  s t r e s s e s  th e  

im p o rtan ce  o f  r e s p i r a t o r y  s t u d i e s  a s  a d i f f e r e n t i a l  p o in t .

A c a se  i s  now r e p o r t e d  which may w e l l  be a c a se  o f  h y p o g ly 

caemia due to  h e p a t i c  damage. O p e ra t io n  had been a d v is e d  a s  t h e  

g a l l  b l a d d e r  d id  n o t  ap p ea r  norm al b u t  i t  was r e f u s e d  and a s  no 

f a c i l i t i e s  were a v a i l a b l e  f o r  do ing  r e s p i r a t o r y  s t u d i e s  i t  m ust f o r  

t h e  moment rem ain  p r o b le m a t i c a l  a s  t o  w h e ther  th e  l i v e r  o r  p a n c re a s  

w ere a t  f a u l t .

I n  f a v o u r  o f  th e  h e p a t i c  o r i g i n  i s  th e  f a c t  t h a t  on th e  f i r s t  

t h r e e  o c c a s io n s  when t h e  b lood  s u g a r s  were done th e y  were h y p o g ly -  

caem ic , w h i le  th e  l a t e r  e s t im a t io n s  were m i ld ly  d i a b e t i c .

Case 7 . E . L . , aged 52. M erchant.

A dm itted  to  Chase Farm H o s p i t a l  on Septem ber 3 rd ,  1941, w i th  

th e  c o m p la in t  of l a s s i t u d e ,  headache and i n c r e a s i n g l y  s e v e re  

p e r io d s  o f  headache and d i z z in e s s .

S ix  y e a r s  b e fo re  ad m iss io n  he e x p e r ie n c e d  v i o l e n t  tem p o ra l  

head ach es  a s  i f  someone were banging  h i s  head  w i th  a  hamme r  and 

when t h e s e  o c cu rred  he was a lm o s t  u n ab le  to  c o n c e n t r a te  and used 

t o  make m is ta k e s  f r e q u e n t ly  in  h i s  work and i n  answ ering  q u e s t io n s .
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These head ach es  w ere more f r e q u e n t  i n  th e  m orn ings , b u t  more s e v e re  

when he l a y  down a t  n i g h t .  He a t t e n d e d  a n e u r o l o g i s t  f o r  t h e s e  

h e ad ach es  and was g iven  m edic ine  w i th  s a t i s f a c t o r y  r e s u l t  u n t i l  

one y e a r  ago when t h e  h ead ach es  r e -o c c u r r e d ,  b u t  w ere l o c a l i s e d  to  

t h e  r i g h t  s id e  o f  th e  head  above th e  e a r .  They came on in  th e  

a f t e r n o o n  and would sometimes p e r s i s t  u n t i l  he went to  bed , l e a v 

in g  him w i th  a heavy f e e l i n g  on t h a t  s id e  of th e  head  u n t i l  th e  

n e x t  m orning.

These h ead aches  were i n f r e q u e n t  u n t i l  9 months ago , when th e y  

in c r e a s e d  i n  f r e q u e n c y ,  and i n  a d d i t i o n ,  he dev e lo ped  d i z z i n e s s  

on s to o p in g  and i n c r e a s in g  l e t h a r g y  a s  th e  day went on.

S ix  months ago, f o r  th e  f i r s t  t im e ,  he f e l l  a s l e e p  a t  h i s  

work in  th e  a f te r n o o n .  The headaches  had meanwhile been i n c r e a s 

in g  i n  s e v e r i t y ,  o f te n  c u lm in a t in g  i n  h i s  b e in g  s i c k ,  a f t e r  which 

he f e l t  b e t t e r .

I n  May 1941 he n o t i c e d  t h a t  he was t i r e d  and l i s t l e s s  on 

s e v e r a l  m ornings when he a r r i v e d  a t  h i s  work. By 10 .15  a.m. he 

f e l t  a s  i f  he wanted to  go to  bed. He u s u a l l y  had a good b re a k -  j 

f a s t  a t  7 .45  a .m . On th e  s i x t h  m orning t h a t  t h e s e  a t t a c k s  o f  

l e t h a r g y  o c c u rre d  he went t o  se e  h i s  d o c to r  who found  su g a r  in  h i s  

u r in e  and r e f e r r e d  him to  th e  London H o s p i t a l .  Here g l y c o s u r i a  

was a g a in  found and on May 3 0 th  1941 a g lu c o se  t o l e r a n c e  t e s t  was 

done. A f u r t h e r  g lu co se  t o l e r a n c e  was done on 1 5 th  A ugust, 1941, 

and a s  a r e s u l t  of th e s e  t e s t s  he was r e f e r r e d  to . Chase Farm
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H o s p i t a l  f o r  f u r t h e r  i n v e s t i g a t i o n .

D ate  F a s t i n g  1 hour 2 h o u rs

3 0 .5 .4 1  0 .0 8 3  0 .0 9 5  0 .0 8 0  amount o f  d e x t r o s e  g iv en  50 grains
1 5 .8 .4 1  0 .0 7 7  0 .0 8 0  0 .0 71  w n n n « «

P a s t  H i s t o r y . Found in  1932 t o  have a doub le  r i g h t  u r e t e r .

P h y s i c a l  E xam ina tion  -  n e g a t iv e  a p a r t  from  smooth p a lp a b le  

l i v e r ,  one f i n g e r 1s b r e a d th  below  th e  r i g h t  c o s t a l  m argin .

The m orning a f t e r  a d m iss io n  a d e x t r o s e  t o l e r a n c e  t e s t  was p e r 

form ed, th e  dose o f  d e x t r o s e  b e in g  125 grams (1 .7 5  grams p e r  k i l o  

body w e ig h t ) .  He was f a s t e d  f o r  15 h o u rs  b e fo re  t h e  t e s t .

F a s t i n g  1 hour 2 h o u rs  3 ho u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .074  0 .059  0 .064  0 .050  0 .064  0 .0 6 2  0 .059

Three h o u rs  a f t e r  th e  t e s t  was begun th e  p a t i e n t  had an a t t a c k  

i n  which b o th  of h i s  arms went in to  c lo n ic  spasm, bo th  s i d e s  o f  

h i s  f a c e  w ere drawn up, and bo th  h i s  ey es  tu r n e d  up. He a p p ea red  

t o  be u n c o n sc io u s .  T h is  phase  l a s t e d  ab ou t two m in u te s  and a t  

th e  end of t h i s  tim e he vom ited  p r o f u s e ly .  The a t t a c k  was seen  

by th e  H.P. who had j u s t  a r r i v e d  to  t a k e  o f f  b lood  f o r  th e  n e x t

b lood  su g a r  t e s t .  A f u r t h e r  t e s t  was done on t h e  9 th  Septem ber

under b a s a l  c o n d i t io n s  of r e s t .

F a s t i n g  1 hour 2 h ou rs  3 h o u rs  4 h o u rs  5 h o u rs  6 h o u rs

0 .125  0 .200  0 .1 25  0 .09 5  0 .095  -  0 .100

A ch o lecy s to g ram  was done on t h e  1 0 th  Septem ber, th e  

r a d i o l o g i s t  r e p o r t i n g  t h a t  t h e r e  was no v i s u a l i s a t i o n  of th e  g a l l
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b la d d e r  up to  18 h o u rs .  T h is  t e s t  was r e p e a t e d  th e  n e x t  day  w i th  

th e  same r e s u l t .

1 2 .9 .4 1 . Red c e l l  coun t 5 ,4 0 0 ,0 0 0 .  W hite c e l l  cou n t 8 ,6 0 0 .  

Hb. 100$.

I n  v iew  of th e  hypoglycaem ic a t t a c k  and t h e  p o s s i b l e  h e p a t i c  

e n la rg em en t  w i th  an abnorm al ch o le cy s to g ra m  i t  was d e c id e d  to  p e r 

form a lap a ro to m y  w i th  a view  to  e x p lo r in g  th e  p a n c re a s  and g a l l  

b l a d d e r .  The p a t i e n t  r e q u e s te d  p e rm is s io n  to  go home to  s e t t l e  

h i s  a f f a i r s  and t h i s  r e q u e s t  was g r a n te d .

W hile a t  home he went to  see  a d i a b e t i c  s p e c i a l i s t .  On th e  

m orning o f  t h i s  ap p o in tm en t ab ou t 12 noon he f e l t  v e ry  weak, th e n  

f a i n t ,  and l a t e r  had a sudden c ra v in g  f o r  food. He had to  ask  

someone to  do h i s  work f o r  him w h ile  he went down to  a snack  b a r  

and had a c h ic k e n  sandw ich. Im m ed ia te ly  a f t e r  e a t i n g  t h i s  he 

f e l t  much b e t t e r .  I n  th e  a f t e r n o o n  he saw th e  s p e c i a l i s t  who 

r e p o r t e d  t h a t  he ap pea red  somewhat n e rvou s  and e x c i t a b l e .

I t  was a r ra n g e d  t h a t  he r e t u r n  t o  h o s p i t a l  f o r  f u r t h e r  

i n v e s t i g a t i o n s  and so he was r e a d m i t t e d  on 2 .1 0 .4 1 .

D e x tro se  T o le ra n c e  T e s ts

D ate  F a s t -  J  1 2 3 4 5 6
ing  hour hour h o u rs  h o u rs  h o u rs  h o u rs  h o u rs

3 .1 0 .4 1  0 .1 0 2  0 .12 5  0 .129  0 .143  0 .1 0 3  0 .1 00  0 .0 6 7  0 .08 0
1 4 .1 0 .4 1  0 .100  -  0 .154  0 .166  0 .1 4 3  0 .074  0 .0 8 3  0 .0 8 0
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L ae v u lo se  T o le ra n c e  T e s t s .

D a te  F a s t i n g  i  h o u r  1 hour l j  h o u rs  2 h o u rs

4*10 .41
1 5 .1 0 .4 1

0 .105
0 .08 7

0 .1 3 3
0 .09 5 0 .1 3 3

0 .1 2 5
0 .1 3 3

0 .11 8
0 .1 3 9

I n s u l i n  T o le ra n c e  T e s t .

D ate  2 .1 0 .4 1 .
F a s t in g

10 u n i t s  i n s u l i n  i n t r a v e n o u s ly
10' . .
2 0 ' . .
30» . .
50 ' . .
1 hour 1 0 ' 
1 hour 3 0 ' 
1 hour 50 '

A d re n a l in  T e s t .

1 0 .1 0 .4 1 .  F a s t i n g  Blood Sugar
15 inns, a d r e n a l i n  su b c u ta n e o u s ly

•  •  

•  •

15 '
30»
1 hour 
1 hou r  1 5 ' 
1 ho u r  3 0 '
1 hour 4 5 '
2 h o u rs

6 .1 0 .4 1 .

4 .1 0 .4 1 .

4 .1 0 .4 1 .

4 .1 0 .4 1 .

0 .1 0 0

0 .1 0 0
0 .0 8 3
0 .0 54
0 .0 5 3
0 .0 7 1
0 .074
0 .0 9 0

0 .1 3 3  mgfo
0 .1 3 9  mg$ 
0 .1 2 5  mg$ 
0 .1 3 3  mg$ 
0 .13 8  mg$ 
0 .143  mg$ 
0 .1 38  mg$ 
0 .129 mg$

H ip p u r ic  a c id  t e s t  116$ o f  norm al.

U r in a ry  u r o b i l in o g e n .  No a b n o m a l  p ig n e n t  found . 

Complete b lo o d  co u n t.  Normal.

X -ray  of s k u l l  norm al. S e l l a  t u r s i c a  n o rm al.

D uring  t h i s  s t a y  in  h o s p i t a l  th e  p a t i e n t  had no a t t a c k s  bu t 

had some s l i g h t  h e ad ach e , more obv ious  d u r in g  one o f  h i s  d e x t ro s e  

t o l e r a n c e  t e s t s .  He was d is c h a rg e d  home h av ing  r e f u s e d  o p e ra 

t i o n .
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A f u r t h e r  c a s e  i s  r e p o r t e d  where th e  sym ptom atology was some

what s u g g e s t iv e  of hypog lycaem ia  and where t h e  su g a r  t o l e r a n c e  

t e s t s  were o f  a m ild  p l a t e a u  ty p e  w i th  on one o c c a s io n  a  t e r m in a l  

f a l l ,  t o  hypoglycaem ic le v e ls #  I n v e s t i g a t i o n  showed t h a t  she had 

some im pairm ent o f  h e p a t ic  f u n c t i o n  and  had d im in u t io n  in  h e r  

serum p r o t e i n s .

Case 8 . L .D . , aged 29. M a rr ie d .  T y p is t .

C o m p la in t . S w e l l in g  of th e  l e g s ,  e s p e c i a l l y  on s t a n d in g .

H i s t o r y . For th e  p a s t  two y e a r s  o r  more h e r  l e g s  have 

sw o lle n  up when she s tands  abou t o r  keeps on h e r  f e e t ;  a c c o r d in g ly  ; 

th e y  a r e  w orse  a t  th e  end of th e  day and go r i g h t  down d u r in g  th e  

n i g h t .  She th in k s  t h a t  th e  c o n d i t i o n  has  g o t  g r a d u a l ly  worse 

s in c e  th e n  u n t i l  now, a f t e r  a norm al day, h e r  a n k le s  a r e  o u t  

a b o u t  h a l f  an  in c h  a l l  round  h e r  sh o es ;  she h a s  to  change h e r  

sh o es  t o  p r e v e n t  h e r  f e e t  g e t t i n g  s o r e  from  th e  p r e s s u r e .  She 

s i t s  down a l l  day a s  she  i s  a t y p i s t .

The l e g s  ache  and th e  f e e t  f e e l  t i g h t  and may become so re  

from  th e  p r e s s u r e  b u t  a re  n o t  p a i n f u l .  The s w e l l in g  r e a c h e s  

r i g h t  up to  h e r  knee , b u t  r e s t  i n  bed a lw ays d i s p e r s e s  i t .  She 

i s  a  l i t t l e  b r e a t h l e s s  on e x e r t io n  and h a s  a lw ays been s o ,  b u t  

can  w alk  up h i l l s  e t c .

The l e g s ,  even when th e y  s u b s id e  a t  n i g h t ,  n e v e r  su b s id e  

c o m p le te ly  -  two y e a r s  ago h e r  a n k le s  were q u i t e  norm al and now
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th e y  a r e  v e ry  f a t  even a f t e r  s e v e r a l  days r e s t  in  bed.

S in c e  th e  o n se t  o f  oedema two y e a r s  ago she  h a s  d e v e lo p ed  

a t t a c k s  which occu r ev e ry  month o r  so . They occu r m o s t ly  i n  the 

m o rn in g s ,  b u t  sometimes in  th e  a f t e r n o o n .  They s t a r t  w i th  t h e  

sudden o n s e t  o f  p a in  o v er  one e y e , u s u a l l y  th e  l e f t .  The p a in  

sp re a d s  ove r  th e  same s id e  o f  th e  fo re h e a d .  A f t e r  h a l f  an h our 

t h e  p a in  s h i f t s  t o  th e  o t h e r  s id e  and th en  sp re a d s  to  m ost o f  t h e  

h ead , k e e p in g  v e ry  s e v e re  o v e r  b o th  ey es ;  she f e e l s  as i f  i t  were 

♦ s h u t t in g  h e r  eyes  up*. A h a l f  to  ^4 hour from t h e  o n s e t  a numb 

f e e l i n g  s t a r t s  i n  both  f i n g e r s  and hands ( e q u a l ly ) .  The numbness 

sp re a d s  t o  th e  f a c e  and to n g u e ,  th e n  t o  th e  l e g s ,  t a k i n g  a q u a r t e r  

t o  h a l f  an h ou r  to  do so .  A lthough  sh e  can f e e l  a l i t t l e  she 

does n o t  t h in k  she would be a b le  t o  t a s t e  a n y th in g .  She would 

have t o  t h in k  v e ry  h a rd  when sh e  chewed o r  sw allowed a n y th in g ,  and 

would have to  look  a t  an o b je c t  and t h in k  a b o u t  i t  b e fo re  she  

co u ld  p ic k  i t  up. Her s i g h t  becomes p r o g r e s s i v e l y  b l u r r e d  from  

b e fo r e  th e  o n se t  of t h e  numbness and becomes v e ry  bad . A l l  t h i s  

e v e n t u a l l y  f o r c e s  h e r  to  go to  bed and w i t h i n  f i v e  m in u te s  she i s  

a s l e e p ;  she does n o t  f e e l  s le e p y  b e fo re h an d . I t  i s  a v e ry  heavy 

s l e e p  and may l a s t  i f  n o t  c a l l e d ,  up to  t h r e e  days . On one 

o c c a s io n  she went to  bed on th e  Wednesday, woke up on th e  S a tu rd a y  

m orning  and went t o  th e  o f f i c e  t h in k i n g  i t  was T hursday  m orning.
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When she  wakes she f e e l s  t i r e d  and exhausted* She g e t s  up

and  has  som eth ing  to  e a t ,  goes f o r  a w a lk ,  and i s  then  a b le  t o  go 

to  bed and g e t  an o r d in a r y  n i g h t s  r e s t .

Fam ily  H i s t o r y . N e g a t iv e .

P a s t  H i s t o r y . N i l  o f  n o te .

P h y s i c a l  E x am in a tio n . N u t r i t i o n  good. W eight 8-  ̂ s to n e .  

P i t t i n g  oedema o f  a n k le s  and s h in s  on b o th  s i d e s .

D e x tro se  T o le ra n c e  T e s t s .  (Dose 1 .7 5  grams p e r  k i l o . )

D ate F a s t -  1 hour 
in g

2 h o u rs 3 ho u rs 4 h o u rs  5 h o u rs 6 hours

9 .9 .4 1
8 .1 0 .4 1  
23 JO. 41

0 .087  0 .166  
0 .0 9 5  0 .125  
0 .10 5  0 .158

0 .154
0 .1 2 5
0.166

0 .1 3 3
0 .125
0 .13 8

0 .10 0
0 .0 9 5  0 .095  
0 .129  0 .074

0 .090
0 .1 1 1
0 .0 7 1

I n s u l i n T o le ra n c e  T e s t . (10 u n i t s  i n t r a v e n o u s l y . )

D ate F a s t i n g  10* 20» 30* 40 f 1 h r .  1 h r 20* 2 h r  s.

2 .1 1 .4 1 0 .0 8 3  0 .080 0 .05 5 0.039  0 .047 0 .050  0 .059 0 .0 6 6

L aev u lose  T o le ra n c e  T es t i •

4 .10*41 . 10 a.m. F a s t i n g  Blood Sugar . .  . .  0 .0 9 0
45 grams l a e v u lo s e  g iv e n

10.30  a.m. Blood S u g a r ........................................... 0 .105
11 .00  a.m. " " ............................................ 0 .1 1 1
11 .30  a.m. " " ............................................ 0 .1 2 5
12 noon n n .« • « •• •• 0 .1 0 5

H ip p u r lc  Acid T e s t .

1 6 .9 .4 1 .  66$ of norm al.

3 .1 0 .4 1 .  76$ of norm al.
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B ro m su lp h a le in  T e s t .

1 7 .9 .4 1 .  A f t e r  30 m in u te s  -  t r a c e .

1 7 .9 .4 1  U r in a r y  u r o b i l in o g e n  t e s t  -  no ex ce ss  o f

u r o b i l i n o g e n .

1 6 .9 .4 1 .  Blood u re a  * 0 .0 2 1 #

1 5 .9 .4 1 .  T o ta l  b lo o d  c o u n t  norm al.

Serum P r o t e i n s .

5 .1 0 .4 2 .  6. 2 mg#.

1 9 .1 0 .4 2 .  7 .0  mg#.

Kidney F u n c t io n  T e s t s .

Normal.

W hile she was i n  h o s p i t a l  she  was v e ry  d i f f i c u l t  ab o u t h e r  

fo o d ,  seeming to  have no d e s i r e  f o r  a n y th in g  b u t  b re a d  and b u t t e r  

and g ree n  v e g e ta b le s .  She was p u t  on t h e  o r d in a r y  ward d i e t  b u t  

j u s t  d id n ’ t  e a t  i t .

Because o f  th e  r e l a t i v e l y  s h o r t  h i s t o r y  of oedema and th e  

h i s t o r y  s u g g e s t iv e  o f  hypoglycaem ia w i th  in  a d d i t i o n  th e  p l a t e a u  

ty p e  of b lood  su g a r  cu rv e  i t  was th o u g h t  t h a t  she m igh t p o s s ib l y  

have an adenoma of t h e  p a n c re a s  p r e s s i n g  on th e  i n f e r i o r  vena  

cava c a u s in g  p a r t i a l  venous o b s t r u c t i o n .  (K ep le r  and W a l te r s  

r e p o r t e d  a ca se  c h a r a c t e r i s e d  by a t t a c k s  o f  m en ta l  c o n fu s io n ,  

s l e e p i n e s s  and  numbness o f  th e  e x t r e m i t i e s  and t i r e d n e s s ,  w i th  

c o n v u ls iv e  s e i z u r e s  i n  which an adenoma was found d i r e c t l y  ove r  

th e  i n f e r i o r  vena  cava  and th e  a o r t a . )
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She was o p e ra te d  upon b u t  a t  o p e r a t io n  no tum our was found . 

The g a l l  b l a d d e r  a p p ea re d  n o rm al.  I t  d id  n o t  a p p e a r  j u s t i f i a b l e  

t o  do a p a r t i a l  p a n c re a te c to m y  and t h e  abdomen was c lo s e d .

I n  v iew  o f  h e r  d i s l i k e  of p r o t e i n  and th e  low serum p r o t e i n s  

a f t e r  o p e r a t io n  she was p u t  on a h igh  p r o t e i n  d i e t  and a f t e r  a two 

week i n t e r v a l  h e r  serum p r o t e i n s  were a g a in  done and found t o  be 

r a i s e d .  She was a d i s t i n c t l y  u n c o -o p e r a t iv e  i n d i v i d u a l ,  t h i s  

h av in g  been a f e a t u r e  o f  a l l  t h e  hypoglycaem ic c a s e s  r e p o r t e d  h e re .

T ak ing  a l l  th e  f i n d in g s  i n  c o n ju n c t io n  -  b lood  su g a r  t e s t s ,  

l i v e r  t e s t s  showing m ild  im pairm ent o f  l i v e r  f u n c t i o n  and serum 

p r o t e i n s  -  i t  i s  p o s s ib le  t h a t  t h i s  p a t i e n t  has  m ild  h e p a t i c  i n 

s u f f i c i e n c y  p a r t i a l l y  a t  any r a t e  caused  by i n s u f f i c i e n c y  o f  d i e t .

She d is c h a rg e d  h e r s e l f  b e fo re  f u r t h e r  i n v e s t i g a t i o n s  on a 

more b a la n c e d  d i e t  cou ld  be made.

HYPOGLYCAEMIA OF PITUITARY ORIGIN.

C ushing  in  1912 r e p o r t e d  a case  o f  chromophobe adenoma o f  t h e  

p i t u i t a r y  in  which t h e  b lood  su g a r  was 0 .03 9$ . J .  W ild er  i n  

1930 r e p o r t e d  two c a s e s  o f sp o n tan eo u s  hypoglycaem ia  w i th  c l i n i c a l  

and r a d i o l o g i c a l  ev idence  of a p i t u i t a r y  tum our, F o le y  (1938) 

made m e ta b o l ic  s t u d i e s  in  26 s u c c e s s iv e  c a s e s  o f  chromophobe 

tumour of t h e  p i t u i t a r y  and con c lu ded  t h a t  e x te n s iv e  d e s t r u c t i o n



84

o f  t h e  a n t e r i o r  lo b e  of th e  p i t u i t a r y  i s  n e c e s s a r y  b e fo r e  t h e r e  i s  

d i s t u r b a n c e  o f  b lo o d - s u g a r  r e g u l a t i o n .

K e p le r  (1939) found e x p e r im e n ta l ly  by t r a u m a t i c  l e s i o n  of th e  

hypo thalam us t h a t  th e  p o s s i b i l i t y  o f  hyp o tha lam ic  l e s i o n s  e l i m i n a t 

in g  a n o rm a l ly  t o n i c  d escen d in g  i n n e r v a t i o n  co u ld  be e l im in a te d  a s  

he showed t h a t  hypoglycaem ia  was o n ly  o c c a s i o n a l l y  p r e c i p i t a t e d  

by what ap p ea re d  t o  be i d e n t i c a l  l e s i o n s  and t h a t  i n  no i n s t a n c e  

was i t  p r e c i p i t a t e d  by l e s i o n s  s e v e r in g  t h e  d o rso c a u d a l  h y p o th a la 

mic c o n n e c t io n s .

Young has r e c o v e re d  a d ia b e to g e n ic  s u b s ta n c e  from  th e  a n t e r i o r  

lo b e  o f  th e  p i t u i t a r y ,  t h u s  c o r r o b o r a t i n g  F o le y ’ s s ta te m e n ts .

A c ase  i s  r e p o r t e d  o f  chromophobe adenoma of th e  p i t u i t a r y  

w i th  a b lood  su g a r  showing hypog lycaem ia .

Case 9 . A . S . , aged 30.

A dm itted  t o  Chase Farm H o s p i t a l  on 2 0 .8 .4 1 .  The co m p la in t  

was of p e r i o d i c  g id d y  a t t a c k s ,  f r o n t a l  h eadaches  and f a i l i n g  

v i s i o n .  He f e l t  q u i t e  w e l l  up t i l l  two y e a r s  ago , b u t  alw ays had 

poor v i s i o n .

I n  J u l y  1939 he s t a r t e d  t o  g e t  f r o n t a l  h ead ach es  a s s o c i a t e d  

w i th  g iddy  a t t a c k s .  The g id d in e s s  would come on a t  any t im e  

d u r in g  th e  day and would l a s t  f o r  abou t f i v e  m in u te s  -  o b j e c t i v e  

a n t i - c l o c k w i s e  r o t a t i o n ;  t h e r e  would be n o i s e  o f  m ach ine ry  in  t h e  

head i n  b o th  e a r s ,  b u t  no f e e l i n g  o f  f a i n t n e s s ,  n a u sea  o r  f a l l i n g .
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The h e ad a ch e s  which fo l lo w e d  th e  a t t a c k s  would l a s t  from an h o u r  

t o  a day and were alw ays f r o n t a l .  A s p i r in  would g iv e  r e l i e f .  

F requency  o f  a t t a c k s  -  a b o u t  two p e r  month -  c o n t in u in g  up t i l l  

t h e  day o f  a d m iss io n .  The headach es  o f  l a t e  have been more 

s e v e r e  and accom panied by a f e e l i n g  of n au sea , b u t  t h e  g id d y  a t t a c k s  

have rem ained  about t h e  same, th e  l a s t  b e in g  two weeks b e fo re  

a d m iss io n .  I n  November 1940 he was c o n s c r ip te d  f o r  th e  army.

A p a r t  from t h e  p e r i o d i c  a t t a c k s  he f e l t  q u i t e  w e l l  u n t i l  A p r i l  

1941 when he r e p o r t e d  to  th e  M.0. com plain ing  o f  headache and p a in s  

in  th e  stom ach. The p a in s  were n o t r e l a t e d  to  m e a ls ,  a t  t im e s  

t h e y  would wake him up a t  n ig h t .  A t e s t  meal was done and on 

t r e a tm e n t  f o r  u l c e r  th e  c o n d i t io n  seemed to  c l e a r  up. However 

on acc o u n t  of t h i s  he was d is c h a rg e d  from th e  army in  May 1941.

From May t o  J u l y  1941 he c o n tin u e d  h i s  c i v i l  o c c u p a t io n  s t i l l  

h a v in g  p e r i o d i c  a t t a c k s  o f  g id d in e s s .  On two o c c a s io n s  he f a i n t e d  

and was u nco n sc io u s  f o r  about f i v e  m in u te s ,  (knows no d e t a i l s  o f  

what happened when he was u n c o n sc io u s  o r  t h e  e x a c t  t im e ) ,  once 

w h i le  a t  work and once w h ile  in  a b a r b e r ’ s c h a i r .  A ’w a rn in g ’ 

b e fo r e  t h e  f a i n t  l a s t e d  about one m inu te  and c o n s i s t e d  of a 

’ q u e e r ’ f e e l i n g ,  f e l t  v e ry  h o t .  Did n o t  b i t e  tongue  o r  p a s s

u r i n e  d u r in g  t h e  a t t a c k s .

F o r  two to  t h r e e  y e a r s  he h a s  n o t i c e d  t h a t  o b j e c t s  were n o t  

t o  be seen  where he ex p ec ted  them t o  be and t h r e e  months ago he
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o b ta in e d  h i s  f i r s t  p a i r  o f  g l a s s e s  b ecau se  o f  t h i s  d i f f i c u l t y  in  

r e a d in g .  He a t t e n d e d  an  eye h o s p i t a l  i n  th e  b e g in n in g  o f  May 

f o r  new g l a s s e s  bu t by th e  t im e  th e y  had been made f o r  him th e y  

were o f  no use  b ecau se  of h i s  now r a p i d l y  f a i l i n g  v i s i o n .  E a r ly  

in  J u l y  h i s  c h i l d  n o t i c e d  t h a t  h i s  l e f t  eye was ’w o b b lin g * , (c e n tra l  

n y s ta g m u s ) .

E a r ly  in  J u l y  he  v i s i t e d  h i s  p a n e l  d o c to r  co m pla in ing  o f  

h ead ach es  and f a i n t i n g .  He went to  th e  M i l l e r  G en era l  H o s p i ta l  

a s  an o u t - p a t i e n t  and x - r a y s  were taken  which, he s a id ,  r e v e a le d  

a tum our. He was r e f e r r e d  to  Mr. N o r th f i e ld  f o r  f u r t h e r  i n v e s 

t i g a t i o n .

P h y s i c a l  E x am in a tio n . A v e ry  p a le  young man w i th  dark  r i n g s  

u n der  h i s  eyes . P a rc h m e n t- l ik e  s k in ,  v e ry  d ry .  S c a lp  h a i r ,  

t h i c k ,  d ry ,  e r e c t  and d a rk .  No a x i l l a r y  h a i r  o r  h a i r  on arms and 

l e g s .  Very s c a n ty  pu b ic  h a i r  and absence  o f  b e a rd  and m oustache. 

No abnorm al lumps in  head, no b r u i t ,  no o c c i p i t a l  t e n d e r n e s s ,  no 

n u c h a l  r i g i d i t y .  C.N.S. -  b i l a t e r a l  anosm ia. No p a p il lo e d e m a ;  

r i g h t  s l i g h t  p rim ary  o p t ic  a t ro p h y  w i th  deep cup and w e l l  marked 

lam in a  c r i b r o s a .  L e f t  -  same b u t  more marked. D iv e rg e n t  

s t r a b is m u s  on lo o k in g  to  th e  f r o n t .  Rapid a n t i - c lo c k w is e  

o s c i l l a t i n g  movement of th e  e y e b a l l  i n  a l l  d i r e c t i o n s  -  most 

marked lo o k in g  45 d e g re es  t o  th e  r i g h t  and in  th e  l e f t  eye more 

th a n  r i g h t .  No weakness o f  o c u la r  m u sc les  -  ex cep t  r i g h t  eye 

t e n d s  to  d e v ia te  r a p i d l y .  P u p i l s  medium s i z e d ,  e q u a l ,  poor
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r e a c t i o n  to  l i g h t  -  b e t t e r  from  n a s a l  s id e  -  co n v erg es  w e l l .  No 

exoph tha lm os. C o rn ea l  r e f l e x e s  b r i s k  and e q u a l .  W ell marked 

lo w er  r i g h t  f a c i a l  w eakness.

Upper l im b s . R ig h t  handed. S l i g h t  w eakness o f  r i g h t  u p per  

l im b , g e n e r a l l y  d i s t r i b u t e d .  H y p o to n ia ,  r i g h t  more th a n  l e f t .  

J e r k s  in c r e a s e d ,  r i g h t  more th a n  l e f t .  No trem o r  o r  i n c o 

o r d i n a t i o n .  No l o s s  t o  p in  p r i c k  o r  t o  c o t to n  wool. Abdominal 

r e f l e x e s  a l l  p r e s e n t  and e q u a l .

Lower Limbs. No d e f i n i t e  w eakness. R ig h t  knee and a n k le  

j e r k s  b r i s k e r  th an  l e f t .  No se n so ry  l o s s .  J o i n t  sense  good.

P l a n t a r s  f l e x o r .  W eight 11 s to n e  2 pounds. H e igh t f i v e  f o o t

s i x .

Lumbar P u n c tu r e . P r e s s u r e  130 mm. On j u g u l a r  com press ion  

r a p i d  r i s e  and f a l l .  C .S .F . 3 c c s .  p a le  y e llo w  f l u i d .

1 lym phocyte . 275 r e d  c e l l s .  200 mgms. p r o t e i n .  Pandy 

p o s i t i v e .  W.R. d o u b t f u l .

6 .8 .4 1 . Sugar t o l e r a n c e  t e s t .

10 a.m. f a s t i n g  b lo od  su g a r  0 .090$
50 grams g lu c o se  g iv en

1 0 .4 5  a.m .................................  0 .077$
12 noon . • . • . .  0 .053$

5 .9 .4 1 . P a s t i n g  b lo o d  su g a r  0 .067$ .

9 .9 . 4 1 . V e n tr ic u lo g ra m . Large tumour i n  r e g io n  o f  

p i t u i t a r y  d i s p l a c i n g  v e n t r i c l e  upwards and backw ards.



88

E x p lo r a t io n  v i a  l e f t  f r o n t a l  f l a p  under l o c a l  p e rc a in e ,  (60 

ccs* Ifo s o l u t i o n ) .  Tumour, l a r g e r  th a n  a w a ln u t ,  l o c a t e d  p u sh in g  

fo rw a rd  t h e  o p t i c  n e rv e ,  n e e d le d ;  no f l u i d  w ithd raw n , t h e r e f o r e  

p ro b a b ly  n o t  a c y s t ;  tumour n o t  removed b ecause  o f  i t s  v a s c u l a r i t y  

and s i z e  -  su b tem p o ra l  decom press ion  l e f t  on r e p l a c i n g  bone f l a p .

1 8 .9 * 4 1 . P a t i e n t  d i e d .

A u to psy . Chromophobe adenoma of p i t u i t a r y .

TREATMENT OF HYPERINSULINISM.

I n  th e  m i l d e r  form s of h y p e r in s u l in i s m  a l l  t h a t  i s  r e q u i r e d  

i s  r e g u l a t i o n  of d i e t .  W aters  a d v is e d  a h ig h  f a t  d i e t  such as 

o a rb o h y d ra te  100 gram s, p r o t e i n  60 grams, f a t  850 gram s, th e  d i e t  

b e in g  s p l i t  up in to  6 m eals a day. Such m ild  c a s e s  a r e  g r e a t l y  

improved by such  a d i e t  b u t  n o t  c o m p le te ly  c u re d .  Some p a t i e n t s  

do n o t  respond  to  such  a d i e t  p r i m a r i l y  because  i t  i s  d i s t a s t e f u l  

to  them, bu t w h a tev e r  th e  cause  of la c k  o f  r e s p o n se  t h e r e  a r e  a 

c e r t a i n  number o f  c a s e s  who f a i l  on t h i s  t r e a tm e n t .

Conn and Newburgh su g g e s te d  t h a t  a h ig h  p r o t e i n  d i e t  shou ld  

be t r i e d  on th e  grounds t h a t  t h e r e  was a slow c o n v e rs io n  of 

g lu c o s e  from  p r o t e i n  and t h a t  t h e  l i b e r a t i o n  was so slow t h a t  i t  

d id  no t s t i m u l a t e  t h e  p a n c re a s  t o  p roduce  more i n s u l i n  in  c o n t r a s t  

t o  r e p e a te d  doses  o f  c a rb o h y d ra te  or g lu c o s e .
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Joh n  s u g g e s te d  t h a t  p a t i e n t s  w i th  ♦ f u n c t io n a l  h y p e r i n s u l i n i s m 1 

sh o u ld  be g iv en  a h ig h  f a t  d i e t  w i th  20 u n i t s  o f i n s u l i n  h a l f  an 

ho u r  a f t e r  each  m ea l,  th e  r a t i o n a l e  o f  t h i s  t r e a tm e n t  b e in g  t h a t  

i n s u l i n  g iv e n  in  t h i s  way would g r a d u a l ly  dampen down th e  a c t i v i t y  

o f  t h e  p a n c re a s .  He su g g e s te d  t h a t  t h i s  form o f  t r e a tm e n t  shou ld  

be c a r r i e d  on f o r  t h r e e  months and a t  th e  end of t h i s  tim e i t  

shou ld  be p o s s i b l e  t o  d i f f e r e n t i a t e  th e  ♦ f u n c t i o n a l  from the  

o r g a n ic ,  th e  f u n c t i o n a l  h av in g  responded  to  t r e a tm e n t  w h ile  th e  

o rg a n ic  sh o u ld  have shown no re sp o n se .

W hipple r e c e n t l y  r e p o r t e d  82 c a s e s ,  i n c lu d in g  19 o f  h i s  own, 

where an i s l e t  c e l l  tumour was removed a t  o p e r a t io n .  Of t h e s e  

65 had an i s l e t  c e l l  adenoma, 2 an a t y p i c a l  tumour and 15 a 

carc inom a. The o p e r a t iv e  m o r t a l i t y  was 16$. Of th e  69 p a t i e n t s  

who s u rv iv e d  th e  o p e r a t io n  62 were cu red  o f  t h e i r  hypoglycaem ic  

a t t a c k s  and of t h e s e  36 had been fo l lo w ed  f o r  o v e r  one y e a r .

These i s l e t  c e l l  tum ours a re  n o t ,  how ever, e asy  t o  f i n d  and 

Whipple m en tio n s  14 tum ours o f  t h e  p a n c re a s  where no tumour was 

found a t  t h e  f i r s t  o p e r a t io n ,  b u t  found a t  th e  second o p e r a t io n  i n  

n in e  c a s e s  and a t  a u to p sy  in  t h e  o th e r  f i v e .  Z is k in d ,  B a i le y  

and Mauer m en tio n  a case  where two o p e r a t io n s  were pe rfo rm ed  

w i th o u t  f i n d i n g  a tum our, b u t  a t  a u to p sy  a tumour was found.

Z is k in d  a l s o  m en tio ns  a c ase  where a p a t i e n t  was o p e ra te d  upon and 

no tumour found . A f u r t h e r  o p e ra t io n  was done two y e a r s  l a t e r
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and 2 /3  o f  th e  p a n c re a s  r e s e a t e d .  I n  th e  r e s e c t e d  p o r t i o n  two 

adenom ata w ere  found .

The m ost common s i t e  o f  th e  p a n c r e a t i c  adenoma i s  in  th e  t a i l  

o f  t h e  p a n c r e a s ,  b u t  i t  may be s i t u a t e d  anywhere and of th e  o v e r 

lo o k ed  tum ours m en tioned  by Whipple 7 were in  t h e  head , 5 in  t h e  

t a i l  and 2 in  th e  body o f  th e  p a n c re a s .  They may be m u l t i p le  a s  

i n  c a se  1 where t h r e e  tum ours were removed. T y p ic a l ly  th e y  a r e  

s m a l l ,  u s u a l ly  b e in g  about 1 .5  cm. i n  d ia m e te r .  They a r e  c h a ra c 

t e r i s t i c a l l y  e n c a p s u la te d  and a r e  r e d d i s h  in  c o lo u r ,  c o n t r a s t i n g  

w i th  th e  y e l lo w is h  s u r ro u n d in g  p a n c r e a t i c  t i s s u e .  F r e q u e n t ly  

th e  e n c a p s u la t io n  i s  n o t  com ple te  and on m ic ro sc o p ic  f i n d in g s  

d i f f e r e n t i a t i o n  between ben ignancy  and m alignancy  h a s  been sug 

g e s te d  on th e  b a s i s  o f  m ic ro sc o p ic  i n v a s io n ,  v a r i a t i o n  i n  mor

pho logy  o f  t h e  c e l l s  and tumour c e l l s  in  th e  v e s s e l s .  A l l  o f  

t h e s e  tum ours show c e l l s  re s e m b l in g  norm al i s l a n d s  bu t w ith  

s p e c i a l  s t a i n i n g  in  a l a r g e  number o f  c a se s  i t  can be shown t h a t  

b e ta  c e l l s  p re p o n d e ra te .

B e n s le y ,  however, who i s  th e  most r e l i a b l e  a u t h o r i t y  on th e  

p a n c re a s  has r e c e n t l y  p r o t e s t e d  a t  t h e s e  tum ours b e in g  c a l l e d  b e ta  

c e l l  tum ours a s  he s a y s  t h a t  in  a l l  t h e  c a s e s  o f  i s l e t  c e l l  tumour 

t h a t  he has examined t h e  c e l l s  have been a c t u a l l y  n e o p l a s t i c  c e l l s .

From th e  f i g u r e s  g iven  i t  i s  obv ious t h a t  t h e  o p e ra t io n  i s  

n o t  an  easy  one and th e  g r e a t e s t  c a re  m ust be ta k e n  in  o r d e r  n o t  

t o  m is s  a tumour.
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O p e ra t io n  T ec h n iq u e .

S p in a l  a n a e s t h e s i a  i s  fa v o u re d  by t h e  m a j o r i t y  o f  su rg e o n s .

The ty p e  o f  i n c i s i o n  i s  s t i l l  d i s p u te d  b u t  Whipple fav o u rs  th e  

t r a n s v e r s e  b e l i e v i n g  t h a t  a s p l i t  l e f t  r e c t u s  f a i l s  in  th e  m a j o r i t y  

o f  c a s e s  t o  g iv e  a d eq u a te  ex p o su re .

I n  a p e r s o n a l  comm unication S i r  James W alton a l s o  fa v o u rs  

t h i s  ty p e  o f  app roach  s t a t i n g  t h a t  h i s  e x p e r ie n c e  has been t h a t  a 

t r a n s v e r s e  m i d - e p i g a s t r i c  i n c i s i o n  i s  v e ry  h e l p f u l  and g iv e s  

ex p o su re  of th e  whole l e n g t h  of th e  p a n c re a s  which i s  h e l p f u l  

a g a i n s t  i n j u r y  to  th e  s p l e n i c  v e in .

I t  i s  a g reed  t h a t  t h e  i n i t i a l  a p p ro a ch  i s  b e s t  made th ro u g h  

th e  g a s t r o c o l i c  omentum, th e  stomach b e in g  e le v a te d  w i th  r e t r a c 

t o r s  and th e  co lon  d i s p la c e d  downwards. The body and t a i l  a r e  

now w e l l  exposed and th e  p a n c re a s  i s  th e n  f r e e d  from  p o s t e r i o r  

a t ta c h m e n t  by g e n t l e  d i s s e c t i o n  and the  g lan d  i s  p a lp a te d  between 

th e  index  and m iddle  f i n g e r s  p o s t e r i o r l y  and w i th  t h e  thumb 

a n t e r i o r l y .  When one p a l p a t e s  w i th  o n e Ts f i n g e r s  a lo n g  th e  g la n d ,  

i f  an adenoma i s  p r e s e n t  one can n o t i c e  a d i f f e r e n c e  in  t e x t u r e  

u s u a l ly  f e e l i n g  an in d u r a te d  a r e a .  To examine th e  head of th e  

g lan d  p r o p e r ly  th e  duodenum sh o u ld  be m o b il i s e d  by f r e e i n g  i t  from 

i t s  p o s t e r i o r  a t ta c h m e n ts  and th e n  i t  shou ld  be r e f l e c t e d  down

w ards and m e d ia l ly ,  t h u s  g iv in g  a c c e s s  to  t h e  e n t i r e  head . The 

whole g lan d  shou ld  be examined v e ry  c a r e f u l l y  and a l s o  th e  adnexa ,
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as  shown i n  th e  c a s e  o f  Rudd and W alton w here th e  adenoma was 

found  i n  t h e  g a s t r o - s p l e n i c  omentum.

Even w i th  th e  g r e a t e s t  o f  c a re  a s  has been shown tum ours can 

be m is se d .  D avid  found  28 c a s e s  in  th e  l i t e r a t u r e  where a p a r t i a l  

o r  s u b t o t a l  p a n c rea tec to m y  was c a r r i e d  o u t  because  o f  h y p o g ly 

caem ia and where a tumour was found in  th e  r e s e c t e d  p o r t i o n  or a t  a 

su b seq u e n t  o p e ra t io n .

T here  have , however, been a number o f  c a s e s  where a r e s e c t i o n  

h a s  been c a r r i e d  ou t and no tumour found. David found  18 c a se s  

in  which p a r t i a l  p a n c rea tec to m y  had been c a r r i e d  o u t ,  i n  15 th e  

p a n c re a s  b e in g  h i s t o l o g i c a l l y  norm al and i n  t h e  o th e r  t h r e e  

h y p e r p l a s i a  o f  i s l e t  c e l l s .  Four o f th e  p a t i e n t s  d ie d  (22$ 

m o r t a l i t y )  and of th e  14 s u r v iv o r s  on ly  t h r e e  were f r e e  from 

a t t a c k s ,  t h r e e  were m o d e ra te ly  improved and in  8 p a t i e n t s  t h e  

a t t a c k s  c o n tin u ed .

At t h i s  j u n c t u r e  one shou ld  s t a t e  t h a t  i t  i s  n o t  p o s s ib l e  a t  

th e  p r e s e n t  t im e  t o  d i s t i n g u i s h  between a c a se  o f  s e v e re  h y p e r - 

i n s u l in i s m  due t o  p a n c r e a t i c  adenoma and one due to  h y p e r p l a s i a  

o r  h y p e r fu n c t io n .  V ario us  a u th o r s  have t r i e d  to  do so ,  s u g g e s t 

in g  t h a t  i n  t h e  s o - c a l l e d  f u n c t i o n a l  c a s e s  th e  re s p o n se  to  f a s t i n g  

i s  d i f f e r e n t ,  t h e  b lood  su g a r  r i s i n g  i n s t e a d  o f  f a l l i n g  a s  in  

adenoma. These s u g g e s t io n s  a re  n o t  borne  out in  th e  c a s e s  shown 

h e re  as  on t h e  one hand , in  case  1, where t h e r e  were t h r e e  

adenomas, th e  b lo o d  su g a r  r o s e  on f a s t i n g ,  and on t h e  o t h e r  hand
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in  c a se  4 th e  b lo o d  su g a r  f e l l  on f a s t i n g ,  though  no adenoma was 

found .

I t  th u s  seems l o g i c a l  to  t r e a t  t h e  s e v e re  c a s e s  by o p e r a t io n  

even though  no tumour i s  found#

The above c a se s  shown by David do n o t  a p p ea r  s a t i s f a c t o r y ,  

b u t  t h i s  was p ro b a b ly  due to  th e  amount o f  t i s s u e  removed -  where 

r e c o rd e d  i t  was from  4-41  grams. David c o n t r a s t s  t h e s e  c a s e s  w ith  

a n o th e r  17 where no tumour was found and  where a s u b t o t a l  r e s e c 

t i o n  o f  th e  p a n c re a s  was p e rfo rm ed , 35 t o  60 grams of p a n c re a s  

b e in g  removed. In  14 of th e s e  p a t i e n t s  t h e r e  was a norm al p an 

c r e a s ,  i n  two t h e r e  was i s l e t  c e l l  h y p e rp la s i a  and in  one pan 

c r e a t i t i s .  11 were r e l i e v e d  of t h e i r  symptoms and t h e r e  was o n ly  

one o p e r a t iv e  d e a th .  As a f u r t h e r  c o n t r a s t  David r e c o r d s  a n o th e r  

15 c a s e s  where 40 t o  60 grams of p a n c re a s  were removed. Ten of 

t h e s e  c a s e s  were c u re d .

I n  c o n s id e r in g  t h e  m o r t a l i t y  r a t e  o f th e  23 p a t i e n t s  who had 

a r e s e c t i o n  o f  over 30 grams of p a n c re a s  D avid  found i t  t o  be 

4 .3 $ .  Comparing t h i s  m o r t a l i t y  r a t e  w i th  t h a t  f o r  p a n c r e a t i c  

adenoma where i t  was 16$ David co n c lu d es  t h a t  the  o p e r a t io n  o f  

s u b t o t a l  r e s e c t i o n  i s  f a i r l y  s a f e .  T his i s  borne out in  th e  

c a s e s  shown, where the  t h r e e  c a s e s  i n  w hich p a r t i a l  r e s e c t i o n  was 

done were l i t t l e  d i s tu r b e d  by th e  o p e ra t io n  i t s e l f .  I t  i s  

p o s s ib le ,  i f  one c o n s id e r s  c a se s  4 and 6 , t h a t  too  l i t t l e  p a n c re a s  

was removed.
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DISCUSSION.

Review of E n g l i s h  L i t e r a t u r e .

The f i r s t  p e rso n  to  c o n s id e r  hypoglycaem ia  a s  a  c l i n i c a l  

e n t i t y  in  t h i s  c o u n try  was Cammidge who i n  1924 p u b l is h e d  a case  

w i th  a  f a s t i n g  b lood  su g a r  of 45 mg$ w ith  hypoglycaem ic symptoms 

w hich  he c o n s id e re d  to  be due to  h e p a t i c  d y s f u n c t io n .  T hat 

h e p a t i c  d y s fu n c t io n  c o u ld  cause  c l i n i c a l  hypoglycaem ia was shown 

by Moore, O’F a r r e l l ,  M o r ia r ty  and Cremin in  1934 when th e y  pub

l i s h e d  a c a se  o f  hypoglycaem ia  which had gone t o  a u to p s y  and in  

which t h e  l i v e r  showed su b a c u te  parenchym atous h e p a t i t i s ,  (The 

po s t-m o rtem  f in d in g s  w ere confirm ed  by J.W. McNee).

W.C. B arn ard  i n  1932 p u b l i s h e d  th e  f i r s t  c a se  of p a n c r e a t i c  

adenoma t o  be ob se rv ed  c l i n i c a l l y  in  t h i s  c o u n try  and he was 

fo l lo w e d  in  1933 by C a irn s  and T anner who p u b l i s h e d  a f u r t h e r  

c a s e ,  b u t  i t  was n o t  u n t i l  1938 t h a t  F r a s e r ,  M aclay and Mann 

r e p o r t e d  th e  f i r s t  c a se  of adenoma i n  t h i s  c o u n try  t o  be cu red  by 

o p e r a t io n  w i th  rem oval of th e  tum our. S in ce  th en  o n ly  one f u r t h e r  

c a se  has  been r e p o r t e d  -  t h a t  o f  Rudd and W alton.

I n  1931 Moore, O’F a r r e l l ,  M a lley  and M o r ia r ty  p u b l i s h e d  a 

case  of a c u te  spon tan eo us  hypoglycaem ia  which th e y  c o n s id e re d  was 

due t o  f a u l t y  amylaceous d i g e s t i o n .  In  F e b ru a ry  1934 th e y  

p u b l is h e d  a u to p sy  r e p o r t  on t h i s  p a t i e n t  showing t h a t  th e
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p a n c re a s  was n o rm al.  I n  1932 Rams bo ttom  and Eastwood p u b l i s h e d  

a f u r t h e r  c a se  o f  spo n taneous hypog lycaem ia  where a lap a ro to m y  

was p e rfo rm ed  and a g a l l  b la d d e r  f u l l  o f  s to n e s  was found , bu t no 

p a n c r e a t i c  l e s i o n .  S ix  weeks a f t e r  t h e  o p e ra t io n  th e  p a t i e n t  

was no b e t t e r .  A f u r t h e r  case  was p u b l i s h e d  in  1933 by G r i f f i t h s  

and de Wesselow and a l s o  a d i s c u s s i o n  on i t  by Cammidge. No 

d e f i n i t e  c o n c lu s io n  was come to  bu t Cammidge fa v o u re d  a h e p a t i c  

o r i g i n  s t r e s s i n g  th e  f a c t  t h a t  ( in  h i s  o p in io n )  p a n c r e a t i c  l e s i o n s  

i n  hypoglycaem ia  a r e  seco n d a ry  t o  l i v e r  d y s fu n c t io n .

I n  1933 Wauchope p u b l i s h e d  an e x te n s iv e  rev ie w  o f  t h e  

l i t e r a t u r e  on hypoglycaem ia.

I n  1935 Jo n e s  c a l l e d  a t t e n t i o n  t o  th e  r e l a t i o n s h i p  betw een 

p s y c h o lo g ic a l  s t a t e s  and hypoglycaem ia and p u b l is h e d  t h r e e  c a s e s .  

T h is  same y e a r  B erry  r e p o r t e d  a case  o f  h y p e r in s u l in i s m  on which 

he had o p e ra te d  w ith  s u c c e s s f u l  r e s u l t ,  do ing  a p a r t i a l  p a n c re a 

tec to m y .

I n  1938 P r i c e  and R a p ie r  r e p o r t e d  a f u r t h e r  c a se  o f  spon

ta n e o u s  hypoglycaem ia and s in c e  then, a p a r t  from th e  p a p e r s  a l r e a d y  

m en tion ed , l i t t l e  h a s  been w r i t t e n .

I t  w i l l  be seen  t h a t  compared w ith  t h e  American and c o n t in e n 

t a l  l i t e r a t u r e  l i t t l e  has  been s a id  about th e  c o n d i t io n  o f  h y p e r 

i n s u l in i s m  in  t h i s  c o u n try  and th e  q u e s t io n  n a t u r a l l y  a r i s e s  a s  

t o  w h e th e r  th e  c o n d i t i o n  i s  r a r e  h e re  o r  w h e th e r  th e  c a s e s  have 

been  m issed .
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I n  th e  c o u rse  o f  e ig h t  months no l e s s  th a n  n in e  c a s e s  have 

been se en  by me i n  w hich  th e  d ia g n o s i s  o f  sp o n tan eo u s  hy p o g ly 

caemia h as  been confirm ed  by b lood  su g a r  s t u d i e s  and t h i s  s u g g e s t s  

t h a t  t h e s e  c a se s  a re  b e in g  m isse d  r a t h e r  th a n  t h a t  th e y  a re  r a r e .

The most s a t i s f a c t o r y  ty p e  o f  h y p e r in s u l in i s m  t o  t r e a t  i s  th e  

ca se  of p a n c r e a t i c  adenoma and th e  v a r io u s  methods o f  d ia g n o s in g  

t h i s  c o n d i t io n  have been d i s c u s s e d  i n  d e t a i l .  One im p o r ta n t  

o b s e r v a t io n  which was made i n  Case 1 sho u ld  be n o ted  and t h a t  i s  

th e  ex trem e i r r e g u l a r i t y  of th e  b lo o d  su g a rs  w hile  on an o r d in a r y  

d i e t .  These f i n d in g s  a re  v e ry  s u g g e s t iv e  o f  an i r r e g u l a r  l i b e r a 

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

s o - c a l l e d  ♦ f u n c t io n a l  hyper i n s  ulinism*.

I t  i s  p o in te d  o u t  t h a t  i t  may be im p o s s ib le  i n  some in s t a n c e s  

t o  d i f f e r e n t i a t e  th e  c ase  o f  adenoma from  t h a t  o f  h y p e r in s u l in i s m  

and t h a t  i n  t h e  s e v e re  c a s e s  o p e r a t io n  shou ld  be u n d e rta k en . I f  

no tum our can be fo u n d , th en  th e  o p e r a t io n  of ch o ic e  i s  s u b t o t a l  

p a n c re a te c to m y  which in  good hands p ro d u ces  a s u c c e s s f u l  r e s u l t .

I n  th e  c a s e s  of h y p e r in s u l in i s m  r e p o r t e d  where an o p e r a t io n  

was p e rfo rm ed , and no tumour found a p a r t i a l  p a n c re a te c to m y  was 

done w i th  improvement i n  a l l  c a se s  a f t e r  t h e  o p e ra t io n .  In  

Case 4 ,  however, th e  improvement i s  o n ly  p a r t i a l  and in  Case 6 

th e  u l t i m a t e  r e s u l t  h a s  n o t  been as  good as  was e x p e c te d .  I n  

Case 4 e i t h e r  an  adenoma was m issed  or i n s u f f i c i e n t  p a n c re a s  was 

removed. In  Case 6 where h y p e r p l a s i a  o f th e  i s l e t s  was p r e s e n t
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on ly  th e  t a i l  was removed and p o s s i b l y  th e  o p e r a t io n  was n o t  

s u f f i c i e n t l y  d r a s t i c .  Case 3 a p p e a rs  t o  have b e n e f i t e d  c o n s i d e r 

a b ly  b u t  i t  i s  to o  soon t o  come to  any c o n c lu s io n s .

A c r i t i c i s m  of th e s e  c a s e s  o f  h y p e r in s u l in i s m  which may be 

made i s  t h a t  th e y  were n o t  g iv en  a s u f f i c i e n t l y  lo n g  p e r io d  o f  

m ed ica l  t r e a tm e n t  e i t h e r  on t h e  l i n e s  o f  W ate rs ,  Conn or John .

The r e a s o n  f o r  t h i s  was f i r s t  t h a t  th e  p a t i e n t s  were u n w i l l in g  to  

subm it t o  d i e t i n g  f o r  any l e n g t h  of t im e ,  and, se c o n d ly ,  t h a t  i t  

would have been v e ry  d i f f i c u l t  to  c a r r y  ou t th e  r e q u i r e d  d i e t e t i c  

regim e on a cc o u n t  o f  th e  d i f f i c u l t i e s  o f war tim e  d i e t i n g .

F u r t h e r  th e y  were somewhat s e v e re  c a s e s  and i t  was f e l t  t h a t  th e y  

p ro b a b ly  would have had to  have an o p e ra t io n  l a t e r  on.

The s u g g e s t io n  of Malamud and Grosh t h a t  th e  type  o f  su g a r  

t o l e r a n c e  t e s t  g iv e s  some i n d i c a t i o n  of th e  s e v e r i t y  o f  th e  u p s e t  

o f  p a n c r e a t i c  c o n t r o l  a p p e a rs  t o  be a good one and seems t o  be 

bo rne  ou t in  th e  c a s e s  r e p o r t e d .

I n  d i s c u s s i n g  th e  symptomatology o f  p a n c r e a t i c  adenoma i t  i s  

p o in te d  o u t  t h a t  th e  c o n d i t i o n  i s  n o t  u s u a l l y  d iag n o sed  f o r  a 

p e r io d  up t o  t h r e e  y e a r s  a f t e r  th e  i n i t i a l  symptoms and t h e r e  may 

be an i n t e r v a l  of up to  two y e a r s  betw een a t t a c k s  and t h e r e f o r e  

p a r t i c u l a r  a t t e n t i o n  sh ou ld  be made to  th e  type  o f  i n i t i a l  symp

toms which a r e  f r e q u e n t l y  p s y c h o lo g ic a l  o r  e l s e  vasom oto r. The 

s u b s i d i a r y  t e s t s  a re  d e s c r ib e d  in  d e t a i l  a s  one i s  n o t  a lw ays 

lu c k y  enough a s  i n  Cases 1 and 2 t o  g e t  th e  p a t i e n t s  i n  an a t t a c k .



The g lu c o s e  t o l e r a n c e  t e s t  has  been d i s c u s s e d  a t  some l e n g t h  

b ecau se  i t  may be of g r e a t  v a lu e  and so  may be the  i n s u l i n  t o l e r 

ance  a s  b o th  Cases 3 and 4 had abnorm al i n s u l i n  t o l e r a n c e s  and 

n e i t h e r  were ob se rv ed  in  a d e f i n i t e  hypoglycaem ic a t t a c k .

Case 4 i s  of p a r t i c u l a r  i n t e r e s t  a s  she showed s ig n s  o f  an o v e r-  

a c t i v e  a d r e n a l i n  mechanism and i t  ap p ea re d  a s  though she had 

become so accustom ed to  r e a c t  t o  th e  need  f o r  l i b e r a t i o n  o f  g ly c o 

gen t h a t  th e  s l i g h t e s t  d i s tu r b a n c e  p roduced  a sy m p a th e tic  re s p o n se  

w h e th e r  she was in  an  a t t a c k  o r  n o t .

Many a u th o r s  have l a i d  s t r e s s  on t h e  re sp o n se  t o  f a s t i n g  a s  

a d i f f e r e n t i a l  p o i n t  between t h e  o rg a n ic  and t h e  f u n c t i o n a l  ty p e  

o f  c a s e .  T h is  i s  n o t  borne  ou t in  ou r  c a se s  a s  th e  b lood  su g a r  

r o s e  in  f a s t i n g  i n  one o f  th e  c a s e s  of adenoma (Case 1) and f e l l  

in  one o f  th e  c a s e s  where no tumour was found (Case 4 ) .  I t  h a s  

been  su g g e s te d  t h a t  some o f  th e  c a s e s  of o rg an ic  h y p e r in s u l in i s m  

need  t o  be f a s t e d  f o r  48 ho urs  t o  p roduce  symptoms and i t  was in  

o r d e r  t o  o b v ia te  t h i s  te d io u s  f a s t  t h a t  th e  i n s u l i n  t o l e r a n c e  t e s t

was in t ro d u c e d .

One i n t e r e s t i n g  p o in t  a r i s e s  in  rev iew in g  th e  h i s t o r i e s  of 

th e  c a se s  o f  h y p e r in s u l in i s m  o rg an ic  and ’ fu n c t io n a l*  and t h a t  i s  

th e  f re q u e n c y  w i th  which m ig ra in o u s  symptoms a re  t o  be found.

In  Case V m ig ra in e  was one of th e  o u t s t a n d in g  symptoms. The 

q u e s t io n  a r i s e s  a s  to  w he ther  m ig ra in e  i s  a s s o c i a t e d  w i th  a low 

b lood  su g a r  and w h e th er  i t s  symptomatology i s  r e l a t e d  t o
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c a rb o h y d ra te  m e tab o lism . I t  i s  i n t e r e s t i n g  to  n o te  t h a t  G ray 

and B u r tn e s s  found t h a t  38 p a t i e n t s  had headache when t h e i r  b lood  

su g a r  l e v e l  was betw een  60 and 90 mgms. and t h a t  22 of th e s e  

p a t i e n t s  s u f f e r e d  from  m ig ra in e . They f u r t h e r  found t h a t  com p le te  

r e l i e f  o f  th e  headache fo llo w e d  f r e q u e n t  fe e d in g s  o f  c a rb o h y d ra te  

c o n ta in in g  foods and t h a t  in d u ced  hypoglycaem ia rep ro d u ced  th e  

c h a r a c t e r i s t i c  h eadache .

The g iv in g  o f  g lu co se  to  c a s e s  of m ig ra in e  in  c h i ld r e n  h as  

been  used e m p i r ic a l ly  f o r  some tim e w ith  good r e s u l t s .

I t  would be i n t e r e s t i n g  to  o b se rv e  th e  r e s u l t  of a s e r i e s  

o f c a s e s  t r e a t e d  w ith  i n s u l in  a s  su g g e s te d  by Jo h n , p a r t i c u l a r l y  

s in c e  G ray and B u r tn e s s  found t h a t  h i s  m ig ra in o u s  p a t i e n t s  had a 

f l a t  ty p e  o f g lu c o se  to le r a n c e  s u g g e s t in g  t h a t  t h e i r  i n s u l in  l i v e r  

m echanism  was over a c t iv e .

The r e l a t i o n s h i p  of th e  l i v e r  to  hypog lycaem ia  i s  d is c u s s e d  

and two c a se s  a re  r e p o r te d  in  th e , f  &£ w hich  th e r e  a p p e a rs  to  

be some ev id en ce  t h a t  th e  l i v e r  i s  a t  f a u l t .  W ith r e f e r e n c e  to  

th e  d i f f e r e n t i a t i o n  betw een h e p a t ic  and p a n c r e a t ic  hypoglycaem ia 

th e  e s t im a t io n  o f oxygen consum ption  i s  d is c u s s e d  t h i s  b e in g  

e x c e s s iv e  in  c a s e s  o f p a n c r e a t ic  o r ig in .  U n fo r tu n a te ly  f a c i l i t i e s  

w ere n o t  a v a i la b le  to  do r e s p i r a t o r y  s tu d i e s ,  th e  h o s p i t a l  b e in g  

a tem p o rary  one.

As ev id en ce  o f p i t u i t a r y  in f lu e n c e  on b lo o d  su g a r m etab o lism  

th e  su g a r  e s t im a t io n s  in  a c a se  o f in o p e ra b le  tumour o f th e  

p i t u i t a r y  a re  g iv en .
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TABLE 1 .

C o n tro l S ix  Hour Blood S ugar T o le ra n c e  C urves. 
Method F o l in  and Wu.

Dose o f  G lucose  1 .7 5  Grams p e r  k i l o  body w e ig h t.

P a  F a s t  1 2 3 4 5 6
t i e n t in g hour h o u rs h o u rs h o u rs h o u rs h o u rs

1 0 .1 1 1 0 .116 0 .1 5 4 0 .087 0 .1 1 8 0 .1 3 3 0 .125
2 0 .100 0 .166 0 .1 0 5 0 .090 0 .0 9 0 0 .087 0 .0 8 0
3 0 .118 0 .143 0 .1 0 2 0 .055 0 .083 0 .109 0 .108
4 0 .074 0 .1 3 3 0 .087 0 .100 0 .095 0 .083 0 .080
5 0 .0 8 3 0 .154 0 .083 - 0 .0 9 5 0 .095 0 .090
6 0 .087 0 .1 2 5 0 .064 0 .067 0 .085 0 .0 7 1 0 .069
7 0 .0 9 0 0 .200 0 .1 8 2 0 .154 0 .143 0 .095 0 .087
8 0 .0 9 0 0 .1 8 2 0 .1 8 2 0 .143 0 .143 0 .083 0 .087
9 0 .1 2 5 0 .133 0 .154 0 .1 2 5 0 .090 0 .1 1 1 0 .1 1 1

10 0 .0 9 0 0 .1 2 5 0 .143 0 .118 0 .090 0 .083 0 .1 3 3
11 0 .090 0 .1 0 5 0 .118 0 .100 0 .0 9 5 0 .100 0 .083
12 0 .0 8 7 0 .095 0 .125 0 .1 1 8 0 .090 0 .090 0 .0 9 0
13 0 .1 1 1 0 .240 0 .166 0 .143 0 .118 0 .1 2 5 0 .1 1 8
14 0 .0 8 5 0 .1 1 8 0 .1 0 5 0 .1 1 1 0 .0 9 5 0 .1 0 1 0 .069
15 0 .059 0 .100 0 .125 0 .1 0 5 0 .0 6 2 0 .059 0 .0 6 2
16 0 .090 0 .184 0 .1 2 5 0 .118 0 .1 1 1 - • 0 .090
17 0 .100 0 .1 3 3 0 .118 0 .100 0 .090 0 .095 0 .0 9 0
18 0 .083 0.166- 0 .118 0 .098 0 .100 0 .077 0 .077
19 0 .083 0 .143 0 .1 1 1 0 .100 0 .108 0 .0 8 3 0 .0 8 3
20 0 .080 0 .148 0 .118 0 .108 0 .0 7 1 0 .074 0 .0 8 0
21 0 .077 0 .1 1 1 0 .143 0 .1 3 3 0 .1 3 3 - 0 .074
22 0 .087 0 .118 0 .1 3 3 0 .118 0 .1 1 1 - 0 .0 8 3
23 0 .100 0 .1 3 3 0 .111 0 .100 0 .077 0 .077 0 .0 8 3
24 0 .0 9 5 0 .133 0 .111 0 .090 0 .083 0 .100 0 .1 0 0
25 0 .087 0 .143 0 .1 3 3 0 .118 0 .118 0 .1 0 8 0 .1 0 0
26 0 .080 0 .1 3 3 0 .111 0 .087 0 .0 8 3 0 .080 -
27 0 .090 0 .166 0 .143 0 .1 3 3 0 .118 0 .0 9 5 0 .0 9 0
28 0 .0 9 5 0 .182 0 .154 0 .1 4 3 0 .133 0 .100 0 .1 0 0
29 0 .090 0 .182 0 .166 0 .1 3 3 0 .1 0 0 0 .100 0 .0 9 5
30 0 .0 9 5 0 .166 0 .133 0 .105 0 .100 0 .095 0 .0 9 5
31 0 .109 0 .166 0 .095 0 .105 0 .0 9 5 0 .100 0 .1 0 5
32 0 .090 0 .105 0 .154 0 .083 0 .087 0 .0 8 3 0 .0 9 5
33 0 .074 0 .111 0 .118 0 .1 0 5 0 .105 0 .064 0 .077
34 0 .095 0 .114 0 .100 0 .1 1 1 0 .0 6 2 0 .0 6 1 0 .0 7 1

Average 0 .0 9 1 0 .143 0 .127 0 .110 0 .099 0 .0 9 1 0 .090
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TABLE 2.

STUDENTS.

C o n tro l  B lood S ugar T o le ra n c e  T e s ts  (6 h o u r ) . 
_______________Method F o l in  and Wu.____________

Dose 1 .7 5  Grains p e r  k i l o  body w e ig h t.

F a s t  1 2
in g hour h o u rs

c . 0 .0 8 3 0 .1 1 8 0 .0 8 3

s . 0 .0 8 7 0 .1 2 5 0 .077

F. 0 .0 8 7 0 .1 1 1 0 .090

P . 0 .0 8 3 0 .083 0 .083

T. 0 .0 9 0 0 .0 9 0 0 .090

L. 0 .0 9 5 0 .1 1 1 0 .090

E. 0 .074 0 .100 0 .074

E. 0 .0 8 0 0 .0 9 0 0 .069

L. 0 .074 0 .087 0 .067

S. 0 .1 0 0 0 .1 1 1 0 .100

A ver
age 0 .0 8 5 0 .103 0 .080

3
ho u rs

4
h o u rs

5
h o u rs

6
h o u rs

0 .083 0 .071 0 .077 0 .080

0 .0 8 0 0 .083 0 .100 0 .090

0 .077 0 .087 0 .083 0 .0 9 0

0 .0 7 7 0 .083 0 .0 8 3 0 .087

0 .069 0.080 0 .087 0 .080

0 .083 0 .090 0 .0 8 7 0 .080

0 .0 6 7 0 .074 0 .077 0 .0 7 7

0 .0 8 0 0 .077 0 .077 0 .080

0 .074 0 .080 0 .0 8 0 0 .080

0 .105 0 .0 6 2 0 .0 8 0 0 .0 8 3

0 .080 0 .080 0 .083 0 .0 8 3
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TABLE 3.

In tra v e n o u s  I n s u l i n  T o le ran c e  T e s t.

14 norm al c o n t r o l s .  Dosage 10 u n i t s  
i n s u l in  in t r a v e n o u s ly .

F a s t 
in g

10* 20* 30* 50* 1 h r.10* 1 hr. 30* 1 hr.E

w. 0 .0 9 5 0 .047 0 .034 0 .034 0 .045 0 .064 0 .077 0 .083
F. 0 .0 8 7 0 .0 6 2 0 .043 0 .039 0 .054 0 .059 0 .059 0 .067
B. 0 .0 9 5 0 .069 0 .0 5 0 0 .049 0 .054 0 .064 0 .0 6 7 0 .077
C. 0 .1 0 0 0 .100 0 .069 0 .055 0. 055 0 .083 0 .0 8 3 0 .067
D. 0 .0 9 5 0 .073 0 .0 3 7 0 .035 0 .059 0 .064 0 .077 0 .079
G. 0 .083 0 .053 0 .0 4 5 0 .041 0 .057 0 .0 6 2 0 .071 0 .080
W. 0 .0 9 5 0 .087 0 .069 0 .060 0 .074 0 .080 0 .087 0 .090
B. 0 .1 0 5 0 .070 0 .047 0 .048 0. 059 0 .0 7 1 0 .1 1 1 0 .105
R. 0 .0 9 0 0 .069 0 .064 0 .068 0 .070 0 .083 0 .0 9 5 0 .1 0 3
C. 0 .100 0 .077 0 .0 3 2 0 .034 0 .050 0 .053 0 .056 0 .059
D. 0 .090 0 .0 7 0 0 .043 0 .049 0 .069 0 .074 0 .0 8 8 0 .083
R. 0 .087 0 .059 0 .044 0 .046 0 .0 4 0 0 .074 0 .0 8 7 0 .100
P. 0 .1 4 7 0 .135 0 .0 7 1 0 .090 0 .100 0 .100 0 .118 0 .125
R. 0 .0 9 0 0 .059 0 .0 4 8 0 .041 0. 053 0 .077 0 .100 0 .105

Aver
age 0 .0 9 7  0 .074  0 .0 5 1  0 .0 5 1  0 .0 5 9  0 .0 7 2 0 .0 8 4 0 .087
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PLATE I .  M.H.

ABOVE.

A ctual photograph o f m assive adenoma o f p an creas .
Symptoms: Marked h y p e rin su lin ism . Tumour ex c ise d .
R e s u l t : D isappearance o f symptoms.

BELOW.

M icrophotograph showing th e  adenoma w ith  c e i l s  ty p ic a l  o f i s l e t s  o f Langerbans. 

S e c tio n s  and Photographs by D octor J .G.  G re e n fie ld .



PLATE I I .  E .S .

M icrophotograph o f  s e c tio n  o f  adenoma removed from head o f pancreas 
showing ty p ic a l  mass o f c e l l s  o f e x a c tly  th e  same type and c h a ra c te r  as 
th e  c e l l s  o f  normal i s l e t s  o f  Langerhans. ,
S i te  o f  tumour -  head o f p an c reas .
Symptoms. -  marked h y p e rin su lin ism .
Removed by o p e ra tio n .
Recovery -  com plete.

S e c tio n s  and Fhotographs by D octor J .G.  G re e n fie ld .



PLATE I I I .  A.E.

A nother case of marked h y p e rin su lin ism  
w ith o u t p a lp ab le  adenoma where p a r t i a l  
pancreatectom y was c a r r ie d  ou t w ith  
p r a c t i c a l ly  com plete d isappearance  o f 
symptoms.

ABOVE.
M icrophotograph shows a t  1. nuge 
hypertrophy  o f an i s l e t  o f Langerhans, o f 
which th e re  were many, a t  2. and 
elsew here normax i s l e t s  o f L angerhans.

TO LEFT.

Same a s  above.

S ec tio n s  and photographs by D octor 
J .G.  G reen fie ld .
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