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A. INTBOIXJQTIOH

Prom e a r l i e s t  t im e s  t u b e r c u l o s i s  i n  i t s  v a r i o u s  fo rm s 

has been  r e g a r d e d  a s  one of t h e  g r e a t e s t  s c o u r g e s  a f f e c t ­

in g  m an k in d . The h i s t o r y  of m e d ic in e  i s  r i c h  i n  r e f e r ­

e n c e s  to  th e  r a v a g e s  of t h e  d i s e a s e  and s i n c e  t h e  i n c e p t i o n  

o f  P u b l i c  H e a l t h  m e a su re s  i t  h a s  ra n k e d  a s  one o f  th e  

g r e a t e s t  p ro b le m s  t o  be f a c e d .

A lth o u g h  t h e  abdom ina l v a r i e t y  o f  th e  d i s e a s e  o c c u p ie s  

a  p o s i t i o n  o f  m inor im p o r ta n c e  i n  co m p a r iso n  w i t h  th e  

pu lm onary  fo rm 4 i t  p r e s e n t s  an  i n t e r e s t i n g  p ro b lem  w i th  

a s p e c t s  p e c u l i a r l y  i t s  own.

The o r i g i n  o f  th e  d i s e a s e  b e in g  r e l a t e d  t o  t h e  a l i ­

m e n ta ry  t r a c t ,  i t  f o l lo w s  t h a t  i n  t h e  m a j o r i t y  o f  c a s e s  

th e  r o u t e  of i n f e c t i o n  i s  t h e  o r a l  one , fo o d  b e in g  th e  

v e h i c l e  o f  i n f e c t i o n .  When i t  i s  t a k e n  i n t o  a c c o u n t  t h a t  

th e  c o n d i t i o n  b e lo n g s  e s s e n t i a l l y  t o  c h i ld h o o d  and th e  

e a r l y  y e a r s  of l i f e  th e  q u e s t i o n  of m i l k ’s a s s o c i a t i o n  

w i th  th e  d i s e a s e  i s  o b v io u s ly  of th e  g r e a t e s t  im p o r ta n c e .

Many w o rk e rs  have shown t h a t  t h e  con tag ium  vivum i n  abdom­

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

c e n ta g e  of c a s e s .  The E n g l i s h  Royal Commission on

T u b e r c u lo s is  i n  1911 r e p o r t e d  on 29 c a s e s  of a b d o m in a l
♦

t u b e r c u l o s i s  ( m e s e n te r i c  g la n d s )  f i n d i n g  14 t o  be of b o v in e

t y p e ,  13 of human and t h e  r e m a in in g  two m ixed . I n  1910

th e  J o u r n a l  of M ed ica l  R e se a rc h  r e c o r d e d  a s e r i e s  o f  c a se s

of which 46 p e r  c e n t  be tw een  th e  a g e s  of f i v e  and f i f t e e n
(1)

y e a r s  w ere  o f  th e  b o v in e  t y p e .  In  B la c k lo c k ’ s  s e r i e s

of 66 c a s e s  w i th  p r im a ry  abd om in a l t u b e r c u l o s i s ,  54 o r

a p p ro x im a te ly  82 p e r  c e n t  were found  t o  be o f  th e  b o v in e
(2 )

t y p e .  A ccord ing  t o  Savage 40 p e r  c e n t  of cows i n  t h i s



c o u n t r y  a r e  i n f e c t e d  w i th  t h e - t u b e r c l e  b a c i l l u s  and a t  

l e a s t  one p e r  c e n t  o f  cows i n f e c t i v e  a t  any  one t im e .

The M e d ica l  R e se a rc h  C o u n c i l ,  S p e c ia l  R e p o r t  S e r i e s  Ho.

showed t h a t  i n  G lasgow, t u b e r c u l o u s  i n f e c t i o n  i n  

raw m i lk  sa m p le s  was found  t o  be 13*4 p e r  c e n t ;  i n  m i lk  

p a s t e u r i s e d  by th e  f l a d h  m ethod 2 .5  p e r  c e n t ;  and by  th e  

h o ld e r  m ethod 1 .1  p e r  c e n t .  P u l l y  70 p e r  c e n t  o f th e  

m i lk  s u p p ly  of Glasgow u n d e rg o e s  t h i s  l a s t  p r o c e s s  and of 

th e  r e m a in in g  30 p e r  c e n t  h a l f  i s  u n t r e a t e d  and h a l f  

t r e a t e d  by th e  f l a s h  m ethod .

These m e a su re s  a lo n e  m u st a c c o u n t  f o r  a  c o n s i d e r a b l e  

d e c r e a s e  i n  th e  i n c i d e n c e  of ab d o m in a l t u b e r c u l o s i s  b u t  

s i d e  by s i d e  w i th  them m u st be r a n k e d  o t h e r  m e a su re s  no 

l e s s  i m p o r t a n t .  I n c lu d e d  i n  t h i s  c a t e g o r y  a r e  th e  gen­

e r a l  im prov em en ts  i n  th e  s t a n d a r d  o f  l i v i n g ,  p a r t i c u l a r l y  

i n  h o u s in g  c o n d i t i o n s  w hich  have been  a m arked f e a t u r e  o f  

th e  p o s t - w a r  e r a  o f  P u b l i c  H e a l th  A d m i n i s t r a t i o n .  In  v iew  

of th e  p r o g r e s s  made i n  t h e  p a s t  and w i th  a n t i c i p a t i o n  o f  

f u r t h e r  advance  i n  th e  f u t u r e  i t  i s  n o t  to o  much t o  hope 

t h a t  th e  c o n t in u e d  e f f o r t s  of our P u b l i c  H e a l th  S e r v i c e s  

may i n  t im e  s o l v e  c o m p le te ly  th e  p rob lem  o f a b d o m in a l  

t u b e r c u l o s i s .

In  th e  f o l lo w in g  s tu d y  of abd om inal t u b e r c u l o s i s  an  

a t t e m p t  has been made, f i r s t  t o  i n t e r p r e t  t h e  t r u e  s i g n i ­

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

a n a l y t i c a l  r e v ie w  of one hundred  s e l e c t e d  o a s e s ,  and 

s e c o n d ly  t o  su rv e y  th e  f i e l d  o f th e  s u b j e c t  from  th e  p o i n t  

o f  v iew  o f  P u b l i c  H e a l th  A d m i n i s t r a t i o n .

I  w ish  to  e x p re s s  my i n d e b te d n e s s  t o  Dr. J .A .  W ilson , 

P h y s i c i a n  S u p e r in te n d e n t ,  J f fea rn sk irk  H o s p i t a l ,  Glasgow,
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who a f f o r d e d  me every  f a c i l i t y  f o r  t h e  c o m p le t io n  o f  t h i s  

work and was e v e r  r e a d y  w i t h  h e l p f u l  c r i t i c i s m  and e n c o u r ­

agement*
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B. HISTORICAL SURVEY OP, ABDOMINAL TUBERCULOSIS.

( 1) E a r ly  A ccou n ts  of th e  D i s e a s e *

In  S c o t la n d  a l l  fo rm s of t u b e r c u l o s i s  became com­

p u l s o r i l y  n o t i f i a b l e  u n d e r  t h e  T u b e r c u lo s i s  B e g u la t i o n s  

o f 1914* Thus was opened a new s o u r c e  of r e l i a b l e  d a ta  

c o n c e rn in g  th e  v a r i o u s  m a n i f e s t a t i o n s  of th e  d i s e a s e  w hich 

had been  l a c k i n g  s i n c e  t u b e r c u l o s i s  .was f i r s t  r e c o g n i s e d  

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

g r e s s e d  t u b e r c u l o s i s  came more and more to  t h e  f o r e f r o n t  

a s  a  p u b l i c  h e a l t h  p rob lem  o f  t h e  f i r s t  m a g n i tu d e .  Owing 

t o  th e  i n f l u x  o f  i n d i v i d u a l s  to  th e  r a p i d l y  g ro w in g  i n ­

d u s t r i a l  c e n t r e s  i t  was b ro u g h t  home t o  t h e s e  co m m u n itie s  

th e  e x t e n t  o f  th e  d i s e a s e ,  th e  s p r e a d  of which was b e in g  

a g g ra v a te d  by th e  d e g re e  of o v e rc ro w d in g  and v i t i a t e d  

c o n d i t i o n s  w h ich  su r ro u n d e d  th e  a f f e c t e d  i n d i v i d u a l s *  

A d m i n i s t r a t i v e  m e a su re s  of c o n t r o l  were l a u n c h e d ,  th e  

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

m onary form of th e  d i s e a s e .  In  England and W ales th e  

p u lm onary  form  o n ly  was made n o t i f i a b l e  u n t i l  t h e  Begu­

l a t i o n s  of 1912 were p a s s e d  to  i n c l u d e  a l l  t y p e s  o f th e  

d i s e a s e *

The r e a s o n s  f o r  th e  m inor r S l e  o c c u p ie d  by abdomin­

a l  t u b e r c u l o s i s  w ere t h r e e f o l d ,  f i r s t l y  t h i s  form  o f th e  
*

d i s e a s e  was n o t  so  p r e v a l e n t  a s  t h e  pu lm onary  o r  s u r g i c a l  

t y p e s ,  s e c o n d ly  a d e f i n i t e  d i a g n o s i s  was more d i f f i c u l t  

t o  a s c e r t a i n  and t h i r d l y  t h e  abdom inal v a r i e t y  was n e i t h e r  

c r i p p l i n g  n o r  was i t  an open s o u rc e  of i n f e c t i o n  a s  were 

t h e  o t h e r  fo rm s .

P r i o r  to  n o t i f i c a t i o n  tfee r e c o r d s  o f  ab d o m in a l  t u b e r -



c u l o s i s  a r e  s c a n t y  and t h e  a v a i l a b l e  l i t e r a t u r e  n o t  

f r u i t f u l .  The c o n d i t i o n  was u n d o u b te d ly  known t o  th e  

e a r l y  p h y s i c i a n s .  The f i r s t  r e f e r e n c e  w i th  any  p o s s i b l e  

b e a r in g  on th e  s u b j e c t  i s  fou nd  i n  th e  w r i t i n g s  of H ippo­

c r a t e s  on " s c r o f u l a 11. The word i s  d e r iv e d  from  th e  

Greek " s c ro p h a "  a p i g ,  and s i x  hu ndred  y e a r s  l a t e r  L eo- 

kn i d e s  (1 5 3 5 )  r e f e r r e d  t o  th e  g l a n d u l a r  n a t u r e  o f  th e  

s w e l l i n g ,  p a r t i c u l a r l y  i n  a s s o c i a t i o n  w i th  th e  n e c k .  Galen 

a l s o  a p p l i e d  th e  te rm  to  ly m p h a t ic  g la n d s  and n o t e d  t h a t  

th e y  d e v e lo p e d  a s c i r r h o u s  h a r d n e s s  and were n o t  p ro n e  

t o  s u p p u r a t e .

At t h i s  e a r l y  d a te  i t  i s  o b v io u s  t h a t  t h e  te rm  was 

n o t  a p p l i e d  to  any  s p e c i f i c  c o n d i t i o n  b u t  p r o b a b ly  i n ­

c lu d e d  a l l  form s of g l a n d u l a r  t u b e r c u l o s i s  a lo n g  w i t h  

c e r t a i n  s y p h i l i t i c  c o n d i t i o n s  and o t h e r  in f la m m a to ry  s t a t e s  

a f f e c t i n g  b o th  th e  s o f t  t i s s u e s  and th e  o s s e o u s  s k e le to n *

I t  a p p a r e n t l y  c o r re s p o n d e d  i n  m eaning  to  th e  te rm  " s t ru m a "  

of th e  l a t i n  w r i t e r s .

D uring  th e  s i x t e e n t h  and s e v e n t e e n t h  c e n t u r i e s  

s c r o f u l a  began t o  be d i s t i n g u i s h e d  from  o t h e r  g l a n d u l a r  

tum ours and i t  a p p e a re d  to  be a p o p u la r  d i a g n o s i s  f o r  a 

c o n s i d e r a b l e  number of a i l m e n t s  i n  c h i l d r e n  u n t i l  th e  

s tu d y  of p a t h o l o g i c a l  anatom y shed  a d i f f e r e n t  l i g h t  on 

th e  s u b j e c t .  I t  was th e n  p ro v ed  t h a t  the  name c o v e re d  

c h ro n ic  in f la m m a to ry  ch an g es  i n  v a r i o u s  t i s s u e s .  F o l lo w -  

in g  on t h i s  i n c r e a s e d  knowledge of m orb id  anatom y d u r in g  

th e  e i g h t e e n t h  c e n tu ry  we f i n d  a new term  coming i n t o  u se  

-  nam ely  t a b e s  m e s e n te r i c a  -  th e  L a t i n  word t a b e s  m ean ing  

a "w a s t in g  away", b e in g  a p p l i e d  i n  th e  same way a s  th e  

Greek word p h t h i s i s  was i n  pu lm onary  t u b e r c u l o s i s .



S i r  Thomas Watson w r i t i n g J L n  th e  e a r l y  p a r t  o f  l a s t  

c e n tu r y  c o n n e c te d  th e  two te rm s  a s  f o l l o w s .  "One form  

o f s c r o f u l o u s  d i s e a s e  common among c h i l d r e n  i s  w ha t i s  

c a l l e d  ' t a b e s  m e s e n t e r i c a ' •  P h t h i s i s  i s  a p p l i e d  t o  t h e  

same d i s e a s e  i n  th e  c h e s t  t o  w hich  t a b e s  i s  a p p l i e d  i n  

th e  b e l l y .  11 He th e n  went on to  s a y ,  "T h is  ( t a b e s  m esen­

t e r i e s )  i s  n o t  o n ly  a common b u t  a v e r y  f a t a l  d i s e a s e  i n  

c h i l d r e n  and young p e r s o n s .  The g l a n d s  o f  t h e  m e s e n te r y  

e n l a r g e  and become c h a rg e d  w i th  t u b e r c u l a r  m a t t e r ,  b u t  

th e y  v e r y  r a r e l y  su p p u ra te *  T h e ir  e n la rg e m e n t  i s  commonly 

c o n n e c te d  w i th  t u b e r c u l a r  d i s e a s e  and  u l c e r a t i o n  o f  th e  

mucous f o l l i c l e s  of th e  i n t e s t i n e  and th e  l i t t l e  p a t i e n t s  

d ie  b e c a u s e  th e  l a c t e a l s  a r e  no  l o n g e r  a b le  to  t a k e  up 

from  t h e  fo o d  a s u f f i c i e n t  s u p p ly  o f  n u t r i m e n t :  th e y  d ie

s t a r v e d .  But some few do r e c o v e r  from  t a b e s  m e s e n t e r i c a * "

Under t h e  d e s i g n a t i o n s  " a t r o p h i a "  and " p h t h i s i s  mes­

e n t e r i c a "  th e  n a t u r e  of th e  d i s e a s e  was r e c o g n i s e d  more 

o r  l e s s  i n  many o f  th e  s y s t e m a t i c  works w hich  a p p e a re d  

to w a rd s  th e  end o f  th e  e i g h t e e n t h  c e n t u r y  and t h e  i d e a  o f  

th e  s t a r v a t i o n  of th e  p a t i e n t  owing t o  o b s t r u c t i o n  o f  th e

l a c t e a l s  was s u p p o r te d  a t  t h a t  t im e .
(4 )

A cco rd ing  to  G a ird n e r  i t  would a p p e a r  t h a t  B a g l iv i  

a b o u t  1750 was th e  f i r s t  i n v e s t i g a t o r  to  employ t h e  te rm  

t a b e s  m e s e n te r ic a , .  However no  s p e c i f i c  d i s e a s e  was r e ­

f e r r e d  t o  a s  he a l s o  d i s c u s s e d  " m e s e n te r ic  f e v e r s "  w hich  

may have in c lu d e d  ty p h o id  f e v e r  and o t h e r  a l l i e d  c o n d i t i o n s .  

In  h i s  a r t i c l e  on t a b e s  m e s e n t e r i c a  w r i t t e n  i n  1835 , W.B*

Jo y  r e f u t e d  t h i s  t h e o r y  t h a t  s t a r v a t i o n  fo l lo w e d  mechan­

i c a l  o b s t r u c t i o n  of th e  c h y l e ,  s t a t i n g  t h a t  su c h  a d e g re e  

o f  o b s t r u c t i o n  was u n u s u a l .  -Here we have t h e  f i r s t



s u g g e s t i o n  t h a t  t h e  t o x i c  phenomena f a r  o u tw e ig h  th e  

m e c h a n ic a l  i n  c l i n i c a l  im p o r t a n c e .

The te rm  t a b e s  m e s e n t e r i c ^  was a p p a r e n t l y  n o t  a 

p o p u la r  one i n  I t a l y ,  F r a n c e ,  Germany o r  o t h e r  E uropean  

c o u n t r i e s  a t  t h a t  t im e .  I n  F ra n ce  d u r in g  t h e  e i g h t e e n t h  

c e n tu r y  we f i n d  r e c o r d s  of a  c h r o n ic  a b d o m in a l  d i s e a s e  

o c c u r r i n g  i n  c h i l d r e n  w hich  w ent u n d e r  t h e  p o p u l a r  name 

of " c a r r e a u " .  T h is  d i s e a s e  was f u l l y  d e s c r i b e d  by th e  

F re n ch  p a t h o l o g i s t  J e a n  Baumes i n  1787* He a c c e p te d  i t  

a s  a fu n d a m e n ta l  f a c t  t h a t  t h e  d i s e a s e  o r i g i n a t e d  i n  th e  

m e s e n te r y .  "Young c h i l d r e n "  he s a i d ,  " a re  v e r y  s u b j e c t  

to  e m a c ia t io n  su c c e e d e d  by a t r o p h y ,  a t  t h e  same t im e  th e y  

ta k e  on a c a c h e t i c  h a b i t  and th e  abdomen becomes i n f i l ­

t r a t e d  and d e n s e ,  a f t e r w a r d s  i n d u r a t e d  and a lm o s t  a lw ay s  

p a i n l e s s l y .  T h is  d i s e a s e  h as  been a s  b a d ly  named a s  i t  

has  been  i l l  d e s c r i b e d .  I t  i s  c e r t a i n  i t  h a s  i t s  s e a t  

i n  th e  m e s e n te ry  and t a k i n g  i n t o  c o n s i d e r a t i o n  th e  tu m i-  

f i c a t i o n  and r e s i s t a n c e  of t h e  abdomen, some have g iv e n  

t o  t h i s  th e  v u l g a r  and m e t a p h o r i c a l  name of c a r r e a u :  o t h e r s  

lo o k in g  o n ly  to  th e  p r i n c i p a l  e f f e c t  of th e  o b s t r u c t i o n  

i n  th e  c o u r s e  o f th e  c h y le  a c r o s s  t h e  m e s e n te ry  have 

named i t  a t r o p h y  of i n f a n t s . "

B ic h a t ,  t h e  F ren ch  p a t h o l o g i s t ,  i n  1805 i n  h i s  d i s ­

c o u rs e  on th e  d i s e a s e  d e s c r i b e d  th e  c l i n i c a l  a p p e a ra n c e  

such  a s  i t  m ig h t be m et w i th  t o d a y .  "The c a r r e a u  i s  

th e  engorgem ent o f  th e  g la n d s  of th e  abdomen. I t  comes 

on commonly i n  i n f a n t s  from  th e  secon d  to  t h e  e i g h t h  y e a r .  

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

f r e q u e n t  h a b i t u a l  d i a r r h o e a ,  th e  b e l l y  i s  d i s t e n d e d ,  t h e r e  

a r e  f r e q u e n t  v o m it in g s  -  t h e r e  i s  d e l i c a c y  o f  t h e  s k i n ,



f l a c c i d i t y ,  p u f f i n e s s ,  h e ig h t e n e d  c o l o u r  o f  t h e  mucous 

membrane, s m a l l  p u l s e ,  f r e q u e n t  d i f f i c u l t y  i n  b r e a t h i n g ,  

l a c t e s s e n t  u r i n e  • d e b i l i t y ,  f e e b l e n e s s  i n  m ovement, 

l i t t l e  d ev e lo p m e n t  o f  th e  i n t e l l e c t u a l  f a c u l t i e s .  The 

t e n s i o n  of t h e  abdomen i s  due to  t h e  s w e l l i n g  o f  t h e  

g la n d s  and t o  g a s e o u s  m a t t e r .  When th e  g a s e s  do n o t  

e x i s t  i t  i s  p o s s i b l e  t o  f e e l  t h e  sw o lle n  g la n d s  b u t  t h i s  

in  th e  m ost r a r e  c a s e .  Sometimes t h e r e  i s  v o r a c i o u s  

a p p e t i t e ,  a t  o t h e r  t im e s  a n o r e x i a ,  abdom inal p a i n ,  c o m p li­

c a t i o n  w i th  worms. The g e n e r a l  symptoms a re  t h e  d i s t u r b ­

ed r e s p i r a t i o n s ,  w hich  a r i s e  no  d o u b t  from  t h e  c o n s e c u t iv e  

e n la rg e m e n t  of t h e  t h o r a c i c  g l a n d s ;  th e  m arasm us w hich  

some a u t h o r s  have  g iv e n  a s  a  c h a r a c t e r i s t i c  s i g n .  At 

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

b e l l y  i s  enorm ous, p a in  i s  e x c e s s i v e  and s h i f t s  i n  p o s i t i o n  

a c c o r d in g  a s  t h e  m e s e n te ry  i s  d i s p l a c e d  by th e  movements 

o f t h e  p a t i e n t ,  d i a r r h o e a  i s  h a b i t u a l .  Towards th e  c lo s e  

a s c i t e s  or i n f i l t r a t i o n  o f  t h e  lo w e r  l im b s  s u p e r v e n e s .

There i s  no  d i s e a s e  w hich r e d u c e s  th e  i n f a n t  to  a  more 

f r i g h t f u l  s t a t e  of m ara sm u s ."

This c l i n i c a l  d e s c r i p t i o n  o f  t h e  d i s e a s e ,  w r i t t e n  

130 y e a r s  ago , has  b e en  q u o ted  i n  d e t a i l  t o  show how 

c l o s e l y  i t  c o r r e s p o n d e d  w i th  th e  p r e s e n t  day c o n c e p t io n  

o f  advanced  t u b e r c u lo u s  p e r i t o n i t i s .  Here we have a l s o  

r e f e r e n c e  made t o  two im p o r ta n t  c o m p l i c a t i o n s ,  f i r s t l y  

th e  in v o lv e m e n t  of th e  m e d i a s t i n a l  g la n d s  and s e c o n d ly  

th e  t e r m i n a l  a p p e a ra n c e  of a s c i t e s >c o n d i t i o n  n o t  p r e v i o u s l y  

m e n t io n e d .  S t r e s s  i s  a l s o  l a i d  on th e  f r e q u e n c y  w i th  

which g a se o u s  d i s t e n s i o n  of t h e  abdomen o b s c u re s  th e  en­

l a r g e d  m e s e n te r i c  g l a n d s .  -



The q u e s t i o n  o f  a n  i n f e c t i v e  v i r u s  was f i r s t  r a i s e d  

by Borden i n  1818 , t h e  c a u s e  i n  h i s  o p in io n  b e in g  "une 

s o r t e  de miasme s c r o f u l e u x " .  This view  was s u p p o r t e d  

by c o n te m p o ra ry  w r i t e r s  a t  t h e  t im e ,  th e  m i lk  o f  s c r o f u l o u s  

n u r s e s  and th e  m i lk  and f l e s h  of t u b e r c u l o u s  cows b e in g  

s u g g e s t e d  a s  a p o s s i b l e  s o u r c e  of th e  " s c r o f u l o u s  v i r u s " .

However some c o n s i d e r a b l e  t im e  was t o  e l a p s e  b e f o r e
(5 )

t h i s  view  was g e n e r a l l y  a c c e p t e d .  H i r s c h  w r i t i n g  i n  

1885 c r i t i c i s e d  t h i s  t h e o r y  and r e f e r r e d  to  " th e  s p e c u l a t i v e  

a t t e m p t s  t o  p ro v e  th e  p a r a s i t i c  n a t u r e  of t h e  h y p o t h e t i c a l  

v i r u s ,  w hich  l a t t e r  may a p p e a r  t o  have fo und  s u p p o r t  i n  

th e  d i s c o v e r y  by Koch of th e  s o - c a l l e d  b a c i l l u s  of t u b e r c l e i 1

F u r t h e r  c r i t i c i s m  was l e v e l l e d  a t  Baumes, a c o n te m p o ra ry  

o f  B o rd e u , a s  f o l l o w s ,  "Baumes sa y s  t h a t  s c r o f u l o u s  n u r s e s  

may g iv e  t h e s e  d i s e a s e s  t o  t h e i r  s u c k l i n g s ,  b u t  he i s  i n  

our d e b t  f o r  a p ro o f  t h a t  t h e y  have e v e r  done s o .  The 

a s s e r t i o n  t h a t  t h e  m i lk  of t u b e r c u lo u s  cows in d u c e s  s c r o ­

f u l a  r e s t s  upon mere h y p o t h e s i s ;  n o t  a s i n g l e  w e l l -  

a u t h e n t i c a t e d  c a s e  of t h a t  k in d  has  o c c u r r e d ,  w h e re a s  i t  

c an  be shown t h a t  t h e  w hole  p o p u l a t i o n  of v i l l a g e s  has  

e a t e n  th e  m eat o f t u b e r c u l o u s  c a t t l e  f o r  y e a r s  t o g e t h e r  

(and  d o u b t l e s s  d runk  th e  m i lk  of t u b e r c u lo u s  cows) w i th o u t  

any i n c r e a s e  i n  th e  amount o f  s c r o f u l a  h av in g  been  rem arked  

among them . "

The epoch-m aking  d i s c o v e r y  of th e  t u b e r c l e  b a c i l l u s  

by Koch i n  1882 and h i s  method o f  an im a l i n o c u l a t i o n  th rew  

an e n t i r e l y  new l i g h t  on t h e  s u b j e c t ,  p ro v in g  t h a t  many 

c a s e s  of s c r o f u l a  were t u b e r c u lo u s  i n  n a t u r e .  The r e ­

s u l t s  o f  t h i s  d e t a i l e d  work c o n s t i t u t e  th e  o u t s t a n d i n g  

f e a t u r e  i n  th e  h i s t o r y  of a l l  form s of t u b e r c u l o s i s .  Dur-



in g  th e  i n t e r v e n i n g  f i f t y  y e a r s  s i n c e  th e n  th e  amount 

of e x p e r im e n ta l  r e s e a r c h  c a r r i e d  o u t  has  b e en  b o th  v a r i e d  

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

num erous o c c a s io n s  t h e  o r i g i n a l  f i n d i n g s  of Koch have 

u n d e rg o n e  no e s s e n t i a l  m o d i f i c a t i o n .

From t h i s  p o i n t  onwards th e  n a t u r e  of t h e  d i s e a s e  

becomes much more c i r c u m s c r i b e d ,  r e c o r d e d  d a t a  become 

more r e l i a b l e  and owing t o  th e  i n c r e a s i n g  f i e l d  f o r  bac­

t e r i o l o g i c a l  and p a t h o l o g i c a l  i n v e s t i g a t i o n  a d e f i n i t e  

d i v i s i o n  has  b e e n  l a i d  down be tw een  ab d o m in a l t u b e r c u l o s i s  

and th e  b r o a d e r  te rm  s c r o f u l o s i s  w hich  em braced a w ide 

v a r i e t y  of c o n d i t i o n s  i n  p a e d i a t r i c s .

I t  was n o t  u n t i l  th e  a d v e n t  of n o t i f i c a t i o n  t h a t  th e  

d e c l i n i n g  i n c id e n c e  of abdom inal t u b e r c u l o s i s  became f u l l y  

e v i d e n t .  B e fo re  coming i n t o  f o r c e  t h i s  p i e c e  o f  l e g i s ­

l a t i o n  m et w i t h  c o n s i d e r a b le  o p p o s i t i o n  and when f i r s t

p ro p o se d  a t  t h e  P a r i s i a n  C o ngress  o f  1888 was t u r n e d  down
( 6 )

a s  of no  p r a c t i c a l  v a l u e .  B u s s e l l  w r i t i n g  i n  1905 con­

s i d e r e d  t h e  i d e a  " c h i e f l y  n o te w o r th y  a s  a  w a rn in g  of th e  

d i r e c t i o n  i n  w hich  s c i e n c e ,  w i th o u t  p r a c t i c a l  d i s c r i m i n ­

a t i o n ,  i s  m o v in g ." However t h e  p a s s a g e  of t im e  m o d if i e d  

t h i s  a d v e r s e  o p in io n  and when f i n a l l y  n o t i f i c a t i o n  came 

i n t o  f o r c e  i n  1914 a new e r a  of r e l i a b l e  d a ta  was opened 

up .

( 2) D eath  B ate  f o r  Abdominal T u b e r c u lo s i s  i n  Glasgow.

The d e c l i n i n g  in c id e n c e  i n  th e  p r e v a l e n c e  of abdom­

i n a l  t u b e r c u l o s i s  p r e s e n t s  an  i n t e r e s t i n g  s t u d y  i n  epidem ­

i o lo g y  r e q u i r i n g  d e t a i l e d  e x a m in a t io n  to  r e v e a l  th e  t r u e  

s i g n i f i c a n c e  of th e  v a r i o u s  f a c t o r s  a t  w ork . The m a t e r i a l  

u t i l i s e d  i n  t h i s  i n v e s t i g a t i o n  i s  th e  d e a th  r a t e  p e r



LMONARY TUBERCULOSIS

MONARY



1 0 0 .0 0 0  f o r  abdo m ina l t u b e r c u l o s i s  r e c o r d e d  i n  Glasgow 

from  1915 o n w ard s . Graph IA i l l u s t r a t e s  th e  d e a t h  r a t e  

f o r  a b d o m in a l  t u b e r c u l o s i s  p e r  1 0 0 ,0 0 0  f o r  a l l  a g e s  from  

th e  y e a r  19 1 4 . I t  w i l l  be o b se rv e d  from  t h i s  g r a p h  t h a t  

w i t h  s l i g h t  v a r i a t i o n s  th e  i n c i d e n c e  of th e  d i s e a s e  shows 

a d e f i n i t e  d e c l i n e  from  21 p e r  1 0 0 ,0 0 0  i n  1914 t o  3 p e r

10 0 .00 0  i n  1934 . When a c o m p a r iso n  i s  made be tw een  t h i s  

c u rv e  and Graph IB w hich  r e p r e s e n t s  t h e  d e a t h  r a t e  p e r

1 00 .00 0  f o r  a l l  n o n -p u lm o n a ry  fo rm s o f  th e  d i s e a s e  f o r  a 

s i m i l a r  p e r i o d ,  a f a i r  d e g r e e  of p a r a l l e l i s m  w i l l  be s e e n ,  

th e  two p e a k s  i n  th e  l a t t e r  c u rv e  f o r  1923 and 1930 b e in g  

due to  an i n c r e a s e  i n  th e  num ber o f d e a th s  from  t u b e r c u ­

lo u s  m e n i n g i t i s .

However i t  would be i n c o r r e c t  t o  assume t h a t  i n  

Graph IA we have a c o m p le te  p i c t o r i a l  r e p r e s e n t a t i o n  of 

th e  c h a n g in g  in c i d e n c e  of th e  d i s e a s e  d u r in g  th e  l a s t  two 

d e c a d e s .  In  o r d e r  to  o b t a i n  t h i s  i t  i s  e s s e n t i a l  t o  

c o n s i d e r  i n  d e t a i l  n o t  o n ly  th e  many d i f f e r e n t  f a c t o r s  a t  

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

of t h e s e  f a c t o r s  on th e  d i f f e r e n t  age g ro u p s .  T ab le  I  

shows th e  d e a t h  r a t e  p e r  1 0 0 ,0 0 0  f o r  th e  d i f f e r e n t  age 

g ro u p s  from  1915» t o  1934. These f i g u r e s  a r e  g r a p h i c a l l y  

r e p r e s e n t e d  by th e  f o u r  c u rv e s  of Graph I I ,  t h e  i n t e r v a l s  

of t im e  b e in g  l a i d  o f f  on th e  a b s c i s s a  i n  q u in q u e n n ia l  

p e r i o d s .  How i t  w i l l  be se e n  t h a t  e ach  one o f  t h o s e  

q u in q u e n n ia l  p e r i o d s  r e p r e s e n t s  a d i f f e r e n t  p h a se  i n  th e  

s o c i a l  and i n d u s t r i a l  l i f e  of th e  c i t y ,  phases i n  which 

v a ry in g  and a t  t im e s  a n t a g o n i s t i c  f a c t o r s  were a t  work 

i n f l u e n c i n g  th e  economic and d o m es tic  s u r r o u n d in g  o f  

c e r t a i n  c l a s s e s .  During th e  y e a r s  1915-1919 th e  e f f e c t
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TABLE I

ABDOMINAL TUBERCULOSIS 
Death Rate per 1 0 0 ,0 0 0 :  1 91 5 -193 4 .

- l y r l - 5 y r 5 -1 0 y r 1 0 - 1 5yr A l l  Ages

1915 109 74 27 19 17
1916 132 91 30 23 20

1917 115 63 23 24 17
1918 106 67 22 21 17

1919 70 63 26 14 14

1920 66 30 26 12 12

1921 54 40 12 15 10
1922 42 51 14 15 11

1923 46 62 13 8 12

1924 23 51 8 17 10

1925 26 43 14 15 10
1926 23 21 12 8 7
1927 22 24 6 6 6
1928 33 19 11 5 6
1929 14 24 11 6 6

1930 8 17 9 4 5
1931 10 10 7 13 6
1932 10 13 3 5 5
1933 5 16 4 6 4
1934 19 4 3 5 3

o f  t h e  war i s  o u t s t a n d i n g ,  t h e  abnorm al c o n d i t i o n s  of 

w hich  w i l l  be d i s c u s s e d  l a t e r .  Erom 1920 to  1924 th e  

community b e n e f i t e d  from  th e  p e r i o d  of p o s t  war p r o s p e r i t y  

b u t  a l s o  s u f f e r e d  from th e  f i r s t  e f f e c t s  o f  th e  i n c r e a s ­

in g  h o u s in g  s h o r t a g e  w hich were f u r t h e r  a g g ra v a te d  by 

th e  r e t u r n  of men who had been  i n  army s e r v ic e *  The 

n e x t  q u in q u e n n ia l  p e r io d  1925-1929 saw th e  l a u n c h in g  of 

s t r e n u o u s  cam paigns a g a i n s t  th e  e v i l s  o f  o v e r - c ro w d in g ,



b u t  a l s o  d u r i n g  t h i s  p e r i o d  econom ic d i s t r e s s  becam e 

a c c e n t u a t e d ,  m aking i t s  p r e s e n c e  m ost f e l t  among th e  

poor*  In  th e  f i n a l  f i v e  y e a r s  1 9 2 9 -193 4 , we have  an  

e r a  o f  i n c r e a s i n g  s t a b i l i t y ,  b o th  s o c i a l  and econom ic 

accom pan ied  by th e  b e n e f i t s  d e r i v e d  f ro m  th e  v a r i o u s  

m u n ic ip a l  schem es o f  e n v i r o n m e n ta l  im pro vem en t.

R e f e r r i n g  a g a i n  to  Graph I I  th e  o u t s t a n d i n g  f e a t u r e  

i s  th e  m arked  d ro p  i n  th e  i n c i d e n c e  of th e  d i s e a s e  i n  

th e  y o u n g e s t  age g ro u p ,  from  105 i n  th e  1915-1919  p e r i o d  

t o  45 i n  1920-24* D uring  th e  fo rm e r  p e r i o d  p o i n t s  to  

be c o n s id e r e d  i n c l u d e  th e  e f f e c t s  of a  lo w e r  b i r t h  r a t e  

combined w i th  th e  b e n e f i t s  a c c r u i n g  from  th e  war t im e  

p r o s p e r i t y ,  on th e  o t h e r  hand owing t o  t h e  r a t i o n i n g  of 

fo o d  c e r t a i n  com m odities  were d i f f i c u l t  t o  o b t a i n .  What 

would a p p e a r  to  be of more im p o r ta n c e  i s  t h e  f a c t  t h a t  

a t  t h i s  t im e  th e  o u td o o r  c l i n i c s  were s h o r t - s t a f f e d  and 

ove rc row ded , r e n d e r i n g  a c c u r a c y  o f  d i a g n o s i s  more d i f f i ­

c u l t .  Thus many c a s e s  of i n f a n t i l e  d i a r r h o e a  may have 

been  n o t i f i e d  a s  abdom inal t u b e r c u l o s i s  b r i n g i n g  a b o u t  

an i n f l a t e d  i n c i d e n c e  of th e  d i s e a s e .  For t h e  s u c c e e d in g  

q u in q u e n n ia l  p e r i o d s  th e  d e c l i n e  i s  m a in ta in e d  b u t  i s  

l e s s  p ro m in e n t ,  ru n n in g  a s i m i l a r  c o u rs e  to  th e  1 - 5  age 

g ro u p .

F u r t h e r  r e f e r e n c e  to  t h i s  g ra p h  shows t h a t  i n  th e  

two o l d e r  age  g ro u p s  nam ely  5-10 y r .  and 1 0 -15  y r .  p a r a l ­

l e l i s m  i s  more e v id e n t  b u t  th e  d e c l i n e  i s  s l i g h t l y  g r e a t e r  

i n  th e  5-10 age g ro u p ,  from  24 i n  1915-1919 i t  f a l l s  t o  

4 i n  1930-1934 , th e  10-15  age  g roup  f a l l i n g  from  19 t o  6 

i n  th e  c o r r e s p o n d in g  p e r i o d ,  th e  t o t a l  f a l l  b e in g  l e s s  

th a n  i n  th e  younger age  g r o u p s .

Graph I I I  r e v e a l s  t h e - r e l a t i v e  f r e q u e n c y  o f  e a c h
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age g ro u p  f o r  t h e  f o u r  q u in q u e n n ia l  p e r i o d s .  The d i f f e r ­

e n t  a g e  g ro u p s  a r e  p l o t t e d  on th e  a b s c i s s a  o r  X a x i s  w h i le  

th e  d e a t h  r a t e  f o r  each  p e r i o d  i s  r e c o r d e d  on th e  Y a x i s .

In  th e  c u rv e  f o r  t h e  1915-1919  p e r i o d  th e  m ost p ro m in e n t  

f e a t u r e  i s  th e  h ig h  l e v e l ,  105 o c c u p ie d  by th e  0 -1  age  

g ro u p  and t o  a l e s s e r  d e g re e  th e  l e v e l  of 70 by th e  1 -5  

age g r o u p .  In  th e  o th e r  t h r e e  q u in q u e n n ia l  p e r i o d s  th e  

d e c l i n e  i s  m ost marked i n  th e  0 -1  age  g rou p  g i v in g  a 

r e l a t i v e  i n c r e a s e  i n  t h e  1 -5  age  g ro u p  f o r  e a c h  p e r i o d .

Wbat i s  th e  s i g n i f i c a n c e  of t h e  d r a m a t ic  d ro p  i n  

th e  0 -1  age g ro u p ?  Does t h i s  i n d i c a t e  a p u re  s a v in g  

i n  l i f e  or i s  i t  c o r r e c t  t o  i n f e r  t h a t  t h e  o n s e t  of th e  

d i s e a s e  i s  m e re ly  d e la y e d ,  m aking  a l a t e r  a p p e a ra n c e  i n  

th e  o l d e r  g ro u p ?  In  a t t e m p t in g  t o  i n t e r p r e t  t h i s  v a r i a ­

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

coming i n t o  p la y  i n  th e  two age  g r o u p s .  In  th e  0 -1  age  

% group  th e  i n d i v i d u a l s  a r e  i n  th e  s t a g e  of i n f a n c y ,  b e in g  

k e p t  i n  c l o s e  a s s o c i a t i o n  w i th  t h e i r  m o th e r s ;  i t  i s  i n  

t h i s  s t a g e  t h a t  t h e  b e n e f i t s  a c c r u i n g  from  th e  p a s t e u r i s ­

a t i o n  o f  m i lk  and th e  i n c r e a s i n g  d e g re e  o f  c o n t r o l  of 

pu lm onary  t u b e r c u l o s i s  i n  m o th e r s  would be m ost n o t i c e a b l e .  

I t  i s  a l s o  i n  th e  f i r s t  y e a r  o f  l i f e  t h a t  i n f a n t i l e  d i a r r ­

hoea i s  m ost p r e v a l e n t .  I n c r e a s e d  f a c i l i t i e s  f o r  o b s e r ­

v a t i o n  a s  would be p ro v id e d  by w e l f a r e  c l i n i c s  would te n d  

t o  d im in is h  e r r o r s  in  d i a g n o s i s  i n  c o n n e c t io n  w i th  th e  

two a i lm e n t s  th u s  d e c r e a s i n g  th e  number o f  c a s e s  n o t i f i e d  

a s  abdom inal t u b e r c u l o s i s .

On a t t a i n i n g  th e  1 -5  age  g ro u p  t h e r e  i s  a  c o n s i d e r ­

a b le  a l t e r a t i o n  i n  th e  e n v iro n m e n ta l  c o n d i t i o n s  s u r ro u n d ­

in g  th e  c h i l d .  Prom t h i s  p o i n t  onwards t h e  i n d i v i d u a l  

c h i l d  becomes l e s s  of a  p a r f i s i t e  r e l y i n g  e n t i r e l y  on
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m a t e r n a l  s u c c o u r  and  c an  be„ c o n s i d e r e d  more a s  an i n d e ­

p e n d e n t  u n i t  and a s  su c h  comes to  a g r e a t e r  e x t e n t  u n d e r  

th e  i n f l u e n c e  o f  i t s  im m ed ia te  s u r r o u n d i n g s .  In  o t h e r  

w ords i t  i s  a t  t h i s  p e r i o d  o f  th e  c h i l d ' s  l i f e  t h a t  th e  

e v i l s  o f o v e rc ro w d in g  become m a n i f e s t ,  i n c l u d i n g  th e  

i n f l u e n c e s  of c o n t a c t  w i t h  a c t i v e  c a s e s  of p u lm onary  

t u b e r c u l o s i s .

Thus i t  w i l l  be se en  t h a t  t h e s e  v a r i e d  and i n t e r e s t ­

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

c a n n o t  be a t t r i t u b e d  t o  any one c a u se  b u t  a r e  th e  r e s u l t  

of th e  v a r i o u s  f a c t o r s  m e n t io n e d .

In  Graph IV th e  d e a th  r a t e  i s  r e c o r d e d  f o r  e a c h  age 

g roup  i n  i n d i v i d u a l  y e a r s  g i v i n g  i n  more d e t a i l  t h e  d a ta  

of Graph I I .  I t  w i l l  be  o b se rv e d  t h a t  t h e r e  i s  a g e n e r a l  

i n c r e a s e  d u r i n g  th e  war y e a r s ,  e x p l a i n a b l e  by  e r r o r s  i n  

d i a g n o s i s  o c c u r r i n g  i n  overw orked  c l i n i c s .  The c u rv e  

of th e  1 -5  age  g roup  f o l lo w s  t h e  c u rv e  of th e  0 -1  age  

g roup  u n t i l  1917 when t h e r e  i s  a m arked d iv e r g e n c e  w i th  

t h e  a p p e a ra n c e  o f  a  peak  i n  t h e  fo rm e r  c u rv e  r e a c h i n g  i t s  

maximum i n  1925* I t  i s  o f some s i g n i f i c a n c e  t h a t  d u r in g  

th e  war and i n  th e  im m ed ia te  p o s t - w a r  y e a r s  t h e  h ig h  

wages t h e n  p a id  te n d e d  t o  keep  a t  work men who were 

r e a l l y  u n f i t  on a c c o u n t  of pu lm onary  t u b e r c u l o s i s  and 

n o r m a l ly  would be h av in g  i n s t i t u t i o n a l  t r e a t m e n t .  The 

i n f l u e n c e  of su ch  a s s o c i a t i o n  would make i t s  p r e s e n c e  

f e l t  by an i n c r e a s e d  i n c id e n c e  i n  t h i s  th e  m ost s u s c e p ­

t i b l e  age g ro u p .  The d e c l i n e  i n  th e  o th e r  ag e  g ro u p s  

i s  w e l l  m a in ta in e d  w i th  an a b se n c e  o f  any m arked i r r e g u ­

l a r i t y .



C o n c lu s io n s .  ^

I t  w i l l  be seen  from  t h i s  h i s t o r i c a l  s u r v e y  t h a t  

a b d o m in a l t u b e r c u l o s i s  has  been  known to  man s i n c e  t h e  

e a r l i e s t  m e d ic a l  w r i t i n g s .  A lth o u g h  a t  f i r s t  i l l -  

d e f i n e d  and o b sc u re d  by o t h e r  c o n d i t i o n s  w i th  a s u p e r ­

f i c i a l  c l i n i c a l  r e s e m b la n c e ,  s c i e n t i f i c  r e s e a r c h  b a se d  

on an  i n c r e a s e d  know ledge of b o th  p a th o lo g y  and b a c t e r i ­

o lo gy  has r e v e a l e d  th e  c o n d i t i o n  a s  a d e f i n i t e  e n t i t y .

A f a c t  o f more im p o r ta n c e  i s  t h a t  t h i s  i n c r e a s e d  know­

le d g e  o f  th e  d i s e a s e  h a s  been accom pan ied  by a  d im in u t io n  

i n  i t s  i n c i d e n c e .  I t  would a l s o  a p p e a r  t h a t  n o t  o n ly  

h a s  i t  d e c l i n e d  n u m e r i c a l l y  b u t  t h e  d i s e a s e  i n  i t s  

p r e s e n t  ty p e  i s  of a more b e n ig n  form  th a n  t h a t  d e s c r i b e d  

by e a r l i e r  w r i t e r s .  These g r a t i f y i n g  c h an g e s  i n  th e  

n a t u r e  o f  t h e  d i s e a s e  m ust s t a n d  a s  a t r i b u t e  t o  th e  

e v e r - im p r o v in g  s t a n d a r d s  o f  l i v i n g  and t o  th e  s u c c e s s f u l  

e f f o r t s  o f  p r e v e n t i v e  m e d ic in e .

**************



0 .  THE SCOPE OF THE INQUIRY.

The s o u r c e  of m a t e r i a l  f o r  t h i s  i n v e s t i g a t i o n  h as  

b een  d e r i v e d  from  one h u nd red  c o n s e c u t iv e  c a s e s  n o t i f i e d  

a s  "abdo m ina l t u b e r c u l o s i s M i n  t h e  Glasgow a r e a  d u r in g  

1933 and 1 934 . These c a s e s  were r e s t r i c t e d  t o  c h i l d r e n  

u n d e r  t h e  age  o f  15 y e a r s  and w ere  a l l  c o n s id e r e d  s u i t ­

a b le  f o r  i n s t i t u t i o n a l  t r e a t m e n t  and a s  su c h  w ere  a d m i t te d  

to  M e a rn s k irk  H o s p i t a l .

The te rm  ab d o m in a l t u b e r c u l o s i s  has  been  em ployed a s  

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

abdom inal ly m p h a t ic  g l a n d s ,  th e  p e r i to n e u m  and th e  i n t e s ­

t i n a l  t  r a c t .  G e n i to - u r i n a r y  t u b e r c u l o s i s  has  n o t  been  

in c lu d e d  i n  t h i s  s e r i e s .  The l e s i o n  i n  each  c a s e  was 

p r i m a r i l y  an abdom inal one a s  f a r  a s  c o u ld  be a s c e r t a i n e d  

by c a s e  h i s t o r y  and c l i n i c a l  f i n d i n g s .  T h is  e x c lu d e d  

i n t e s t i n a l  l e s i o n s  s e c o n d a ry  t o  pu lm onary  f o c i .  In  a 

few c a s e s  f.a) s u b s i d i a r y  t u b e r c u lo u s  l e s i o n s  were a l s o  n o t ­

i f i e d ,  su c h  a s  c e r v i c a l  g l a n d u l a r  in v o lv e m e n t .  In  some 

e a s e s  th e  c o n d i t i o n s  were n o t i f i e d  a s  a d o u b t f u l  t u b e r ­

c u lo u s  l e s i o n  and were a d m i t t e d  t o  h o s p i t a l  f o r  f u r t h e r  

o b s e r v a t io n  a s  w e l l  a s  t r e a t m e n t .  Thus i t  was found  

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

n o s i s  i n  many c a s e s ,  th e  o b j e c t  b e in g  t o  u t i l i s e  th e  

r e s o u r c e s  a v a i l a b l e  i n  a m odern h o s p i t a l  t o  make a d e f i n ­

i t e  d i a g n o s i s  betw een t h e  t u b e r c u lo u s  and n o n - t u b e r c u lo u s  

c a s e s ,  to  make a p r a c t i c a l  c l a s s i f i c a t i o n  of t h e s e  t u b e r ­

c u lo u s  c a s e s  and  where p o s s i b l e  t o  d e te r m i n e  t h e  ty p e  o f  

b a c i l l u s  fo u n d . InLSEllthe c a s e s  coming from  t u b e r c u l o s i s  

d i s p e n s a r i e s ,  th e  p r o v i s i o n a l  d ia g n o s i s  o f a b d o m in a l 

t u b e r c u l o s i s  had been  made c h i e f l y  on c l i n i c a l  f i n d i n g s



and on a h i s t o r y  of symptoms w hich  i n d i c a t e d  t h e  p r o ­

b a b i l i t y  of t h e  c o n d i t i o n .  However i f  we c o n s i d e r  i n  

d e t a i l  t h e  t y p i c a l  h i s t o r y  of su c h  a c a s e  i t  w i l l  be 

n o t i c e d  t h a t  t h e r e  i s  a  l a c k  of s p e c i f i c  i n f o r m a t i o n  

t h a t  would l e a d  t o  a c e r t a i n  d i a g n o s i s .  The c h i l d  may 

p r e s e n t  a p i c t u r e  o f i l l - h e a l t h ,  w i t h  vag u e  abdom in a l 

t e n d e r n e s s  accom p an ied  by a s t o r y  of l o s s  of w e ig h t ,  

d i a r r h o e a ,  n i g h t  s w e a ts  and p e r i o d s  o f  f e b r i l i t y .  I s  

t h i s  a  t u b e r c u lo u s  c a s e ?  I s  i t  n e c e s s a r y  f o r  t h e  c h i l d  

t o  be d e t a i n e d  i n  h o s p i t a l  f o r  p ro lo n g e d  t r e a t m e n t  a s  a 

c a s e  o f t u b e r c u l o s i s ?  Such symptoms m ig h t  be due to  a 

m i ld  o r  e a r l y  t u b e r c u lo u s  p e r i t o n i t i s  o r  m e s e n t e r i c  ad en ­

i t i s ,  on th e  o t h e r  hand th e  a c t u a l  c a u se  m ig h t  be m al­

n u t r i t i o n  or r i c k e t s ,  a c o m b in a t io n  o f  b o th  e i t h e r  a lo n e  

or a s s o c i a t e d  w i t h  a tu b e r c u lo u s  l e s i o n .

To i l l u s t r a t e  t h e  q u e s t i o n  f u r t h e r  a co m p a r iso n  

m ight be draw n betw een  th e  d i a g n o s i s  o f ab d o m in a l  t u b e r ­

c u l o s i s  and o t h e r  t u b e r c u lo u s  l e s i o n s .  In  pu lm on ary  

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

i c a l  s i g n s  d e f i n i t e ,  e x a m in a t io n  of th e  sputum  i n  many 

c a s e s  g i v e s  c o n c l u s i v e  r e s u l t s  w h i le  t h e  d e t a i l s  s u p p l i e d  

by r a d i o l o g i c a l  e x a m in a t io n  a r e  of t h e  u tm o s t  v a l u e .  In  

t u b e r c u lo u s  i n f e c t i o n  of b o n e s  and j o i n t s  t h e  p h y s i c a l  

s ig n s  i n c l u d i n g  s h o r t e n in g  of l im b s  and o t h e r  d e f o r m i t i e s  

a t e  i n  many c a s e s  t y p i c a l ,  a l s o  pus can  o f t e n  be o b ta in e d  

from form ed a b s c e s s e s  and a d i a g n o s i s  made on b a c t e r i ­

o l o g i c a l  f i n d i n g s .  Even i n  c e r v i c a l  a d e n i t i s  th e  a c c e s s ­

i b i l i t y  of s u p e r f i c i a l  g la n d s  l e n d s  i t s e l f  to  an e a s i l y  

made p a t h o l o g i c a l  e x a m in a t io n .  How i t  w i l l  be s e e n  t h a t  

i n  abdom inal t u b e r c u l o s i s  t h e s e  f a c t o r s  a r e  n o n - e x i s t e n t  

or s i m i l a r  o n ly  to  a  v e ry  s l i g h t  e x t e n t .  K eeping  t h e s e



p o i n t s  i n  m ind f u r t h e r  i n v e s t i g a t i o n s  were c a r r i e d  o u t  

and a s  w e l l  a s  t h e  c l i n i c a l  d a t a  t h e  v a lu e  of r a d i o l o g i c a l ,  

b a c t e r i o l o g i c a l  and im m u n o lo g ic a l  f i n d i n g s  a s  a i d s  to  

d i a g n o s i s  w ere  c a r e f u l l y  c o n s id e re d *

From t h e  d i a g n o s i s  th e  n e x t  s t e p  l a y  i n  th e  c o n s i d e r ­

a t i o n  of th e  c o u r s e  of t h e  d i s e a s e ,  th e  d u r a t i o n  of a c t i ­

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

t r e a t m e n t  and t h e  d e v e lo p m en t of c o m p l i c a t i o n s .  F i n a l l y  

th e  c o r r e l a t i o n  of t h e  d i s e a s e  w i th  e n v i ro n m e n ta l  con­

d i t i o n s  was f u l l y  i n v e s t i g a t e d  i n c l u d i n g  n u t r i t i o n ,  hous­

in g  and c o n t a c t  w i th  o t h e r  fo rm s  of t u b e r c u l o s i s .

As w e l l  a s  t h e  c o n s i d e r a t i o n  of i n d i v i d u a l  c a s e s  

or i n d i v i d u a l  g ro u p s  of c a s e s  t h e r e  a r o s e  t h e  q u e s t i o n  

of th e  a d m i n i s t r a t i v e  m e a su re s  n e c e s s a r y  to  c o n t r o l  th e  

prob lem  o f  abdom inal t u b e r c u l o s i s  a s  a w ho le . Are t h e  

p r e s e n t  r e s o u r c e s  a d e q u a te ?  I s  t h e  p r e s e n t  d e c l i n e  i n  

th e  i n c i d e n c e  of abdom inal t u b e r c u l o s i s  s a t i s f a c t o r y ?

Or sh o u ld  th e  num bers be fe w e r  when one c o n s i d e r s  t h e  

g r e a t  i n c r e a s e  i n  s o c i a l  w e l f a r e  w i t h i n  r e c e n t  y e a r s ?

The q u e s t io n  of h o s p i t a l  accom m odation m ust a l s o  

be c o n s i d e r e d .  I s  t r e a tm e n t  i n  a f u l l y  e q u ip p e d  modern 

h o s p i t a l  e s s e n t i a l  f o r  a l l  c a s e s ?  To what e x t e n t  can  

th e y  be c o n t r o l l e d  and  t r e a t e d  th ro u g h  t u b e r c u l o s i s  

d i s p e n s a r i e s  o n ly ,  and t o  w hat e x t e n t  m ig h t t h e y  be 

t r e a t e d  by r e s i d e n c e  i n  a c o n v a le s c e n t  or c o u n t r y  home?

In  t h e s e  c i r c u m s ta n c e s  of c o u r s e  th e  c o s t  p e r  head  would 

show a c o n s i d e r a b l e  r e d u c t i o n  when compared w i t h  

h o s p i t a l  t r e a t m e n t .

The sco pe  of th e  i n q u i r y  i s  th u s  seen  t o  be a 

g e n e r a l  one and c o n s i d e r s  t h e  p ro b lem  of abdom inal t u b e r ­

c u l o s i s  from  a co m p reh en s iv e  a n g le .

**************



D, the INVESTIGATION OF ONE HUNDRED SELECTED CASES. ,

(1 )  dumber -  Sex and Age D i s t r i b u t i o n *

The t o t a l  number of c a s e s  i n v e s t i g a t e d  was one 

h u n d re d .  In  o r d e r  to  c l a r i f y  f u t u r e  r e f e r e n c e s  i t  would 

a p p e a r  t o  be a p p r o p r i a t e  t o  s t a t e  h e re  t h a t  i n  t h e  t o t a l  

of one hu n d red  c a s e s ,  s e v e n ty - tw o  were fo u nd  t o  be d e f ­

i n i t e l y  t u b e r c u l o u s ,  f i f t e e n  d e f i n i t e l y  n o n - t u b e r c u lo u s  

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

lo u s  l e s i o n  c o u ld  n o t  be e s t a b l i s h e d  w i th  c e r t a i n t y  and 

th e y  were a c c o r d i n g l y  c l a s s i f i e d  a s  of d o u b t f u l  t u b e r c u ­

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

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

s e c t i o n  on d i a g n o s i s .

As m ig h t  be e x p e c te d  t h e  two s e x es  showed a f a i r l y  

e q u a l  d i s t r i b u t i o n  i n  t h e  hu n d red  c a s e s  i n v e s t i g a t e d ,  

t h e r e  b e in g  n o  o b v io u s  r e a s o n  why one s e x  i n  c h i ld h o o d  

sh o u ld  be more s u s c e p t i b l e  th a n  th e  o t h e r .  T ab le  I I  

shows th e  age and s e x  d i s t r i b u t i o n  of th e  s t a t e d  c a s e s .

I t  w i l l  be seen  t h a t  f o u r  age  g ro u p s  a r e  em ployed , nam ely  

0 -1  y r . ,  1 -5  y r s . ,  5-10 y r s . ,  and 10-15  y * s . ;  t h e s e  g ro u p s  

w i l l  be a d h e re d  t o  t h r o u g h o u t / t h e  w ork.

TABLE I I .

AGE AND SEX DISTRIBUTION IN 100 OASES.

f l y r l - 5 y r s 5 -1 0 y rs 1 0 -1 5 y rs T o ta l

Male 4 19 19 17 59

Female 4 8 18 11 41

The g r e a t e s t  f r e q u e n c y  o c c u r s  i n  t h e  age  g ro u p  

5-10 y r s .  I t  m ust  be remembered however t h a t  i n  many



c a s e s  th e  s o u rc e  of i n f o r m a t i o n  m ust be c o n s i d e r e d  un­

r e l i a b l e  -  t h e  o n s e t  may have been  g r a d u a l  and p r o t r a c t ­

e d ,  t h e  c h i l d  n e v e r  h a v in g  been r o b u s t ,  w i th  t h e  r e s u l t  

t h a t  th e  p a r e n t s  were d o u b t f u l  a s  t o  th e  e x a c t  ag e  of

s i c k e n i n g .  The f i g u r e s  r e c o r d e d  h e re  a r e  m ore o r  l e s s
(7 )

i n  k e e p in g  w i t h  o t h e r  a u t h o r i t i e s .  C arson  s t a t e d  t h a t

i n  m e s e n t e r i c  g la n d  t u b e r c u l o s i s ,  tfw hich  g i v e s  t h e  e a r l i e s t

i n c i d e n c e ” 65 p e r  c e n t  o c c u r r e d  be tw een  th e  a g e s  o f  5

and 15 y e a r s .  The a v e r a g e  age  f o r  52 c a s e s  was 13*9

y e a r s ,  b e in g  f a i r l y  e v e n ly  d iv id e d  betw een  t h e  s e x e s .
(8 )

Andrew r e c o r d e d  213 c a s e s  o f  t u b e r c u l a r  p e r i t o n i t i s  71

p e r  c e n t  o f  w hich  o c c u r r e d  u n d e r  t h e  age o f  tw e n ty  y e a r s ,

th e  l a r g e s t  g ro u p  4 3 .6  p e r  c e n t  o c c u r r i n g  be tw een  10 and

20 y e a r s ,  53 p e r  c e n t  b e in g  m a le s  and 47 p e r  c e n t  f e m a le s ;
(9 )

th e  m o r t a l i t y  r a t e  was 1 0 .3  p e r  c e n t .  C a s s id y  found  

t h a t  of 267 c a s e s  t r e a t e d  i n  S t .  Thomas* H o s p i t a l ,  75 p e r  

c e n t  were u n d e r  20 y e a r s  o f  age  and th o s e  u n d e r  10 y e a r s  

num bered 33 p e r  c e n t .  M ales p re d o m in a te d  i n  t h e  p r o p o r ­

t i o n  of 54 t o  45 p e r  c e n t ,  th e  m o r t a l i t y  r a t e  b e in g  9«7 

p e r  c e n t .

F u r t h e r  i n f o r m a t i o n  r e g a r d i n g  a g e  and s e x  d i s t r i ­

b u t io n  was o b ta in e d  from  a s e r i e s  of 491 a b d o m in a l  c a s e s ,  

t h i s  b e in g  t h e  t o t a l  number u n d e r  15 y e a r s  o f  age  a l i v e  

i n  th e  Glasgow a r e a  i n  May 1926. Here a l s o  m ale  c h i l d r e n  

were i n  th e  m a j o r i t y ,  57*3 p e r  c e n t  t o  4 2 .7  p e r  c e n t :  

r e g a r d in g  th e  age o f  o n s e t  t h e  g r e a t e s t  number o c c u r r e d  

i n  th e  1 -5  age g ro u p ,  4 5 .7  p e r  c e n t .  The 5-10  age  g ro u p  

was n e x t  w i th  3 0 .3  p e r  c e n t ,  w h i le  th e  0 -1  and 10 -15  age  

g ro u p s  c o n ta in e d  many l e s s ,  1 1 .2  p e r  c e n t  and  1 2 .8  p e r  cen t 

r e s p e c t i v e l y .



( 2) E n v iro n m e n ta l  C o n d i t i o n s .

In  c o n n e c t io n  with, e n v i r o n m e n ta l  c o n d i t i o n s  one 

s t r i k i n g  f e a t u r e  i s  t h a t  of th e  hundred  c a s e s  i n v e s t i ­

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

o f t h e  community w hich  h a s  th e  p o o r e s t  s t a n d a r d  o f  l i v ­

in g  and w hich  i s  f i n a n c i a l l y  on a s c a l e  a b l e  t o  s u p p ly  

l i t t l e  i n  e x c e s s  o f th e  b a r e  n e c e s s i t i e s .  I n  o t h e r  

w ords , t h e  m a j o r i t y  b e lo n g e d  t o  t h e  c l a s s  known a s  slum  

d w e l l e r s .  I n v e s t i g a t i o n  of t h e  h o u s in g  c o n d i t i o n s  

showed t h a t  60 p e r  c e n t  o c c u p ie d  ho u ses  o f  o n ly  two 

a p p a r tm e n t s ,  w h i le  th e  h a b i t a t i o n  o f  16 p e r  c e n t  con­

s i s t e d  of a s i n g l e  room. 14 p e r  c e n t  d w e l t  i n  h o u se s  of 

t h r e e  a p p a r tm e n t s ,  4 p e r  c e n t  i n  fo u r - ro o m e d  h o u s e s ,  

w h i le  one c a s e  was r e p o r t e d  from  a r e s i d e n t i a l  i n s t i t u t i o n .  

On th e  b a s i s  of t h e  c u r r e n t  s t a n d a r d  w hich  d e s i g n a t e s  a 

house a s  overcrow ded  when i t  c o n ta in s  more t h a n  two p e r ­

son s  p e r  room, a c h i l d  u n d e r  10 y e a r s  c o u n t in g  . 5 ,  60

p e r  c e n t  o f t h e  h o u se s  f e l l  below t h i s  s t a n d a r d  and of 

th e  re m a in in g  40 p e r  c e n t  th e  m a j o r i t y  were l i t t l e  above 

i t .

J U r th e r  i n v e s t i g a t i o n  of t h e  h o u s in g  c o n d i t i o n s  

showed t h a t  th e  i n f l u e n c e  o f  o v e rc ro w d in g  a p p e a re d  t o  

v a ry  i n  t h e  d i f f e r e n t  age  g r o u p s .  The 0 -1  age  g rou p  o r  

th e  s t a t e  o f  i n f a n c y ,  a s  has  been  a l r e a d y  s t a t e d  i s  th e  

age l e a s t  s u s c e p t i b l e  t o  th e  e f f e c t s  of bad h o u s in g  con­

d i t i o n s .  In  t h i s  series 50 p e r  c e n t  of t h i s  age  g ro u p  

f e l l  below th e  r e q u i s i t e  s t a n d a r d ,  w h i le  i n  th e  rem a in ­

in g  age  g ro u p s  1 -5  y r s . ,  5 -10 y r s . ,  and 1 0 -1 5  y r s . ,  t h e  

f i g u r e s  showing a d e f i c i e n c y  were 54 .2  p e r  c e n t ,  60 p e r  

c e n t  and  7 2 .2  p e r  c e n t  r e s p e c t i v e l y ,  t h a t  i s ,  a s t e a d y  

i n c r e a s e  was n o te d  i n  e a c h  s u c c e s s iv e  ag e  g ro u p .  The



number o f  o a s e s  b e i n g  l i m i t e d  t o  one hun d red  f u r t h e r  

i n f o r m a t i o n  r e g a r d i n g  h o u s in g  c o n d i t i o n s  was o b t a i n e d  

from  t h e  491 c a s e s  t o  w hich  r e f e r e n c e  h as  a l r e a d y  been  

made. The same s t a n d a r d s  were  a d o p te d  and a marked 

s i m i l a r i t y  was fo u n d  i n  t h e  two s e r i e s .  Here  a g a i n  t h e  

y o u n g e s t  age g ro u p  was l e a s t  a f f e c t e d  w i t h  7 4 . 1  p e r  c e n t  

below s t a n d a r d ,  w h i l e  t h e  o l d e s t  age g ro u p  showed 9 0 . 5  

p e r  c e n t  below t h i s  l e v e l .  The o t h e r  two g r o u p s  o c c u p ie d  

a c l o s e l y  a p p ro x im a te d  i n t e r m e d i a t e  p o s i t i o n .  A l tho u gh  

t h e  r e l a t i v e  p o s i t i o n s  of  t h e  d i f f e r e n t  age g ro u p s  have 

rem a in e d  t h e  same i n  th e  two s e r i e s  of c a s e s ,  t h e  a c t u a l  

number of  h o u se s  f a l l i n g  be low t h e  s t a n d a r d  i s  much l e s s  

i n  t h e  more r e c e n t  s e r i e s  of one hundred  c a s e s ,  i n d i c a t i v e  

of t h e  improvement  i n  h o u s in g  c o n d i t i o n s  s i n c e  1926 .  I t  

would a p p e a r  t h e r e f o r e  t h a t  t h e  i n d i v i d u a l  aged  1 0 -1 5  y r s .  

i s  more s u s c e p t i b l e  t o  t h e  e f f e c t s  of bad h o u s in g  con­

d i t i o n s  t h a n  t h e  newly  b o m  c h i l d .

In  th e  c o n s i d e r a t i o n  of  t h e  i m p o r t a n t  q u e s t i o n  of 

n u t r i t i o n a l  f a c t o r s  a s  c o n t r i b u t o r y  c a u s e s  i n  abdom inal  

t u b e r c u l o s i s  numerous d i f f i c u l t i e s  p r e s e n t e d  t h e m s e l v e s .  

The d i e t  of a c h i l d  may v a r y  a g r e a t  d e a l  w i t h  advan ce  

i n  y e a r s ,  and a p a r t  f rom th e  f e e d i n g  i n  e a r l y  i n f a n c y ,  

no u n i f o r m  s t a n d a r d  c an  be d e t a i l e d .  The i n f o r m a t i o n  

o b t a i n e d  from p a r e n t s  i n  many c a s e s  i s  i n a c c u r a t e  and 

o f t e n  c o n t r a d i c t o r y .  However,  p r o v i s i o n a l  c l a s s i f i c a t i o n  

was o b t a i n e d  by ju d g in g  th e  economic s t a t u s  and f i n a n ­

c i a l  r e s o u r c e s  of e ach  h o u s e h o ld .  On t h i s  b a s i s  t h r e e  

s t a n d a r d s  were l a i d  down, f i r s t l y  t h o s e  i n  which t o  a l l  

a p p e a r a n c e s  d i e t  was a d e q u a te  and a c c o r d i n g  t o  p a r e n t a l  

i n f o r m a t i o n  no h a r d s h i p  was f e l t ;  t h e s e  were c l a s s i f i e d  

a s  "good” . At t h e  o t h e r  e x t r e m e ,  c l a s s i f i e d  a s  "bad*1,



were t h e  o b v i o u s l y  i l l - n o u r i s h e d  and i l l - c a r e d - f o r ,  

c h i l d r e n  from l a r g e  f a m i l i e s  i n  many c a s e s  f i n a n c i a l l y  

d e p e n d e n t  on unemployment and p a r i s h  r e l i e f .  Between 

t h e s e  two e x t r e m e s  a t h i r d  g ro u p  was d e s i g n a t e d  a s  Mf a i r " 

i n  which  th e  e co n o m ic a l  s u r r o u n d i n g s  were  a d e q u a t e  b u t  

n o t  e x c e s s i v e .  A c c e p t in g  t h e s e s  t a n d a r d s  i t  was fo u n d  

t h a t  11 came u n d e r  t h e  c a t e g o r y  o f  "good" ,  w h i l e  56 were 

r e c o r d e d  a s  "b ad " ,  t h e  r e m a in i n d  33 b e l o n g i n g  t o  t h e  

i n t e r m e d i a t e  g ro u p .  When t h e s e  c a s e s  were  a g a i n  a l l o ­

c a t e d  t o  t h e  d i f f e r e n t  age  g r o u p s ,  a s  m ig h t  be e x p e c t e d  

th e  d i v i s i o n  was somewhat s i m i l a r  t o  t h a t  coming u n d e r  

th e  h e ad in g  of  h o u s in g  c o n d i t i o n s ,  t h a t  i s ,  t h e  age 

g ro up  10 -15  showed th e  l a r g e s t  number u n d e r  t h e  h e ad in g  

"bad"  -  6 4 .3  p e r  c e n t  of  t h e  g r o u p ,  w h i l e  o n ly  7 . 1  p e r  

c e n t  c o u ld  be c l a s s i f i e d  a s  "good" .  In  t h e  combined 

g r o u p s  0 - 5  y e a r s  t h e  c o r r e s p o n d i n g  f i g u r e s  a r e  54*3 p e r  

c e n t  and 8 . 6  p e r  c e n t .  Table  I I I  shows t h e  f i g u r e s  and 

p e r c e n t a g e s  f o r  e a c h  g ro u p .

TABLE I I I .

ECONOMIC POSITIONS OP 100 CASES.

Good P a i r Bad

0 - 5 y r s
5 - 1 0 y r s

1 0 - 1 5 y r s

3 ( 8 . 6 $ )
6 ( 1 6 .2 $ )  
2 (7*1$)

13 (37 .150  
12 ( 3 2 .4 $ )  

8 ( 2 8 .6 $ )

19 (5 4 .3 ? 0  
19 (5 1 .4 5 0  
18 ( 6 4 . 3 $ )

i n o t h e r  i m p o r t a n t  q u e s t i o n  which p r e s e n t s  i t s e l f  i n  

r e l a t i o n  t o  n u t r i t i o n  a s  a f a c t o r  i n  abdom inal  t u b e r c u ­

l o s i s  i s  th e  s i g n i f i c a n c e  of p a s t e u r i s e d  and n o n - p a s t e u r -  

i s e d  m i l k  a s  p a r t  of t h e  d i e t .  Here a g a i n  r e l i a b l e  i n ­

f o r m a t i o n  was o b t a i n e d  w i t h  d i f f i c u l t y  b u t  a s  f a r  a s  

p o s s i b l e  the  m i lk  d i e t  of  t h e  c h i l d  was p l a c e d  i n  one



of f o u r  g r o u p s ,  ( 1 )  m o t h e r ’s -milk,  ( 2 )  raw d a i r y  m i l k ,

(3 )  h e a t  t r e a t e d  m i l k ,  and (4 )  a r t i f i c i a l  or  p r o p r i e t o r y  

m i lk s*  In  s e v e n t y  c a s e s  of a l l  a g e s  d e f i n i t e  i n f o r m a t i o n  

was o b t a i n e d  r e l a t i n g  to  th e  v a r i e t y  of  m i l k  u se d  d u r i n g  

th e  i n f a n c y  of  e a c h  c a s e .  Of t h i s  t o t a l  36 o r  48 p e r  

c e n t  were b r e a s t  f e d ,  22 or 29*3 p e r  c e n t  had raw d a i r y  

m i l k  a s  p a r t  of t h e i r  d i e t ,  14 or 1 8 .7  p e r  c e n t  had h e a t  

t r e a t e d  m i l k ,  w h i l e  t h e  r e m a in i n g  3 o r  4 p e r  c e n t  were 

n o u r i s h e d  w i t h  a r t i f i c i a l  m i l k .  The f u l l  s i g n i f i c a n c e  

o f  t h e s e  f i g u r e s  i s  b r o u g h t  ou t  by r e f e r r i n g  e a c h  ty p e  

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

t r a t e d  by Table  IV.

TABLE IV 

MILK DIET OP 100 GASES

Age
Group

No. of 
Gases

M other  f s 
M ilk

Haw D a i ry  
M ilk

H ea t
T r e a t e d

M ilk

A r t i f i ­
c i a l
M ilk

0 - l y r s 6 m m  mm 5 ( 8 3 .3 $ ) 1 ( 1 6 . 7 $ ) . — —

l - 5 y r s 21 8 ( 3 8 . 1 $ ) 6 ( 2 8 .5 $ ) 7 ( 5 5 . 5 $ ) -  -

5-10y r s 25 1 4 ( 5 6 . 0 $ ) 5 ( 1 2 .0 $ ) 6 ( 2 4 .0 $ ) 2 ( 8 . 0 $ )
1 0 - 1 5 y r s 23 1 4 ( 6 0 . 8 $ ) 8 ( 3 4 .8 $ ) —  — 1 ( 4 . 5 $ )

T o ta l 75 3 6 ( 4 8 .0 $ ) 2 2 ( 2 9 .5 $ ) 1 4 ( 1 8 . 7 $ ) 5 ( 4 . 0 $ )

The s t r i k i n g  f e a t u r e  i s  t h e  h ig h  p e r c e n t a g e  (83  p e r  

c e n t )  of c a s e s  u n d e r  one y e a r  f e d  on raw d a i r y  m i l k ,  t h i s  

b e ing  f a r  i n  e x c e s s  of any  o t h e r  g r o u p .  The number i n  

t h i s  group  h av ing  had h e a t  t r e a t e d  m i l k  i s  c o r r e s p o n d i n g l y  

s m a l l  ( 1 6 .7  p e r  c e n t ) ,  th e  l o w e s t  of t h e  r e c o r d e d  f i g u r e s .  

The p e r c e n t a g e  of c a s e s  f e d  on m a t e r n a l  m i l k  shows an 

i n c r e a s e  i n  each  s u c c e s s i v e  age g ro u p .

In  a s s o c i a t i o n  w i t h  e n v i r o n m e n ta l  c o n d i t i o n s



t h e r e  m ust  he c o n s i d e r e d  t h e  i m p o r t a n t  q u e s t i o n  o f  t h e  

f a m i l y  h i s t o r y  r e l a t i n g  t o  t u b e r c u l o s i s  and th e  h i s t o r y  

of c o n t a c t  w i t h  any  p r e v i o u s  c a s e  e i t h e r  pu lm onary  o r  

non—p u lm o n a ry . In  t h e  hundred  c a s e s  i n v e s t i g a t e d  26 

gave a h i s t o r y  of c o n t a c t  w i t h  n o t i f i e d  c a s e s  of  t u b e r ­

c u l o s i s  ; of t h e s e  n o t i f i e d  c a s e s  17 had pu lm onary  l e s i o n s  

and 9 n o n -p u lm o n a ry ,  i n c l u d i n g  a b d o m in a l ,  m e n in g e a l  and 

bone and j o i n t  f o c i .  When th e  o r i g i n a l  hundred  c a s e s  

were  d i v i d e d  i n t o  th e  d e f i n i t e l y  t u b e r c u l o u s  and t h e  

d e f i n i t e l y  n o n - t u b e r c u l o u s  i t  was fo u n d  t h a t  of t h e  15 

c a s e s  p ro v e d  t o  be n o n - t u b e r c u l o u s , o n l y  one c a s e  ( 6 . 6  

p e r  c e n t )  had been  p r e v i o u s l y  i n  c o n t a c t  w i t h  an  i n d i v i d u a l  

s u f f e r i n g  from t u b e r c u l o s i s .  Of t h e  72 c a s e s  c l a s s i f i e d  

a s  d e f i n i t e l y  t u b e r c u l o u s ,  18 (25  p e r  c e n t )  gave  a h i s t o r y  

of c o n t a c t  w i t h  o t h e r  t u b e r c u l o u s  p a t i e n t s ,  13 ( 1 8 . 1  p e r  

c e n t )  were pu lm onary  l e s i o n s  and 5 ( 6 . 9  p e r  c e n t )  n o n -  

pu lm onary .  Of t h e  13 pu lmonary  c o n t a c t s  2 (15*4 p e r  c e n t )  

were  age 0 - 5  y e a r s  and 8 ( 6 1 . 5  p e r  c e n t )  aged  5-10 y e a r s  

and 3 (23*1 p e r  c e n t )  be tw een  10 and 15 y e a r s .  That i s  

of  t h e  d e f i n i t e  c a s e s  of  abdominal  t u b e r c u l o s i s  i n  con­

t a c t  w i t h  a c t i v e  c a s e s  of p h t h i s i s  15*4 p e r  c e n t  were 

u n de r  t h e  age of f i v e  y e a r s ,  and 6 4 .6  p e r  c e n t  were b e ­

tween th e  a g e s  of 5 and 15 y e a r s .  I t  i s  i n t e r e s t i n g  t o  

n o t e  t h a t  i n  one c a s e  o n ly  was th e  m o th e r  r e c o r d e d  a s  

s u f f e r i n g  from pulmonary  t u b e r c u l o s i s  and h e re  t h e  age 

o f  o n s e t  i n  th e  case  of t h e  c h i l d  was below one y e a r .

T h i r t y - t h r e e  of t h e  hundred  c a s e s  gave  i n f o r m a t i o n  

of a p o s i t i v e  f a m i l y  h i s t o r y ,  23 of  p u lm onary  l e s i o n s  

and 10 of no n -p u lm o n a ry  l e s i o n s .  In  11 c a s e s  t h e  h i s t o r y  

was p o s i t i v e  on th e  p a t e r n a l  s i d e ,  i n  6 on t h e  m a t e r n a l  

s i d e ,  i n  3 b o t h  p a t e r n a l  and m a t e r n a l ,  w h i l e  13 r e f e r r e d



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

f a m i l y  h i s t o r y  was n e a r l y  d o u b le  t h a t  found  i n  t h e  n o n -  

t u b e r c u l o u s  c a s e s .

(3 )  Mode of Onset  of D i s e a s e .

I n  t h e  i n v e s t i g a t i o n  of  t h i s  q u e s t i d n  t h e  p rob lem  

of i n a c c u r a t e  and u n r e l i a b l e  i n f o r m a t i o n  o b t a i n e d  from 

p a r e n t s  a g a i n  p r e s e n t e d  i t s e l f .  However by c a r e f u l  

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

e s t  were  e l i c i t e d ,  s t r e s s  b e in g  l a i d  on t h e  a c u t e n e s s  of  

o n s e t ,  t h e  r e l a t i o n  of  t h e  d i s e a s e  t o  t h e  p r e v i o u s  h e a l t h  

o f  t h e  c h i l d  and t h e  p rom inence  and o r d e r  of a p p e a ra n c e  

of t h e  e a r l y  symptoms.

Of t h e  hundred  c a s e s  26 gave a h i s t o r y  of sud d en  

o n s e t  and i n  74 t h e  d i s e a s e  made i t s  a p p e a r a n c e  i n  a 

g r a d u a l  m anner .  Loss  of w e ig h t  was t h e  m os t  c o n s t a n t  

f e a t u r e  r e p o r t e d  by p a r e n t s ,  t h i s  b e in g  p r e s e n t  i n  no  

few er  t h a n  87 p e r  c e n t  of t h e  c a s e s .  Abdominal p a i n  was 

p r e s e n t  i n  71 p e r  c e n t ,  d i a r r h o e a  i n  55 p e r  c e n t ,  abdom­

i n a l  d i s t e n s i o n  i n  52 p e r  c e n t  and v o m i t i n g  i n  45 p e r  

c e n t .  N ig h t  s w e a t i n g  and cough were r e p o r t e d  i n  50 p e r  

c e n t  and 40 p e r  c e n t  of t h e  c a s e s  r e s p e c t i v e l y .

Abdominal p a i n  was t h e  f i r s t  i n d i c a t i o n  of t h e  i l l ­

n e s s  n o t e d  by  t h e  p a r e n t s  i n  t h e  m a j o r i t y  of c a s e s ,  48 

of the  t o t a l  of  one h u n d re d :  d i a r r h o e a  was t h e  f i r s t

symptom i n  20, l o s s  of w e ig h t  i n  17 ,  abdom inal  d i s t e n s i o n  

i n  10 and v o m i t in g  i n  5* The abdom inal  p a i n  n o t e d  was 

v a r i a b l e  i n  c h a r a c t e r ,  was m a in ly  of  a c o l i c y  ty p e  s i t ­

u a te d  i n  the  lo w er  abdomen and of  a r e c u r r e n t  n a t u r e .

The q u e s t i o n  of  t h e  p r e v i o u s  h e a l t h  o f  t h e  c h i l d  a s



a f a c t o r  of  i m p o r t a n c e  c o u ld  n o t  r e c e i v e  a d e f i n i t e  

an sw er .  The s i g n i f i c a n c e  of  t h i s  was b a sed  on t h e  g e n e r ­

a l  i m p r e s s i o n  of  t h e  p a r e n t s .  In  40 p e r  c e n t  of t h e  c a s e s  

t h e  p r e v i o u s  h e a l t h  o f  t h e  c h i l d r e n  had been  c o n s i d e r e d  

g oo d ,  31 p e r  c e n t  poor  and 29 p e r  c e n t  f a i r .  R e g a rd in g  

t h e  i m p o r t a n c e  of p r e v i o u s  i n f e c t i o u s  d i s e a s e s  no o u t s t a n d ­

in g  r e s u l t  f o l l o w e d  i n v e s t i g a t i o n ;  t h e  i n c i d e n c e  of i n f e c ­

t i o n  of c o u r s e  was l o w e s t  i n  t h e  y o u n g e s t  age  g ro u p  of 

c a s e s .  M eas le s  was t h e  m ost  f r e q u e n t  c o n d i t i o n  r e c o r d e d  

i n  e a c h  a g e  g ro u p  f o l l o w e d  by whooping cough and pneumonia .

The s i g n i f i c a n c e  of  p r e v i o u s  d i s e a s e s  a f f e c t i n g  th e  

r e s p i r a t o r y  sy s te m  w i l l  be r e f e r r e d  t o  l a t e r  i n  c o n n e c t i o n  

w i t h  t h e  pu lm onary  c o m p l i c a t i o n s  of abdom ina l  t u b e r c u l o s i s .

(4 )  Course o f  D i s e a s e .

In  c o n s i d e r i n g  t h e  s e q u e l  o f  e v e n t s  i n  a b d o m in a l  

t u b e r c u l o s i s  r e f e r e n c e  m us t  f i r s t  be made t o  t h e  p a t h o l ­

o g i c a l  chang es  which u n d e r l i e  t h e  c l i n i c a l  phenomena.  In  

p r im a ry  abdom inal  l e s i o n s  t h e  a l i m e n t a r y  t r a c t  fo rm s  t h e  

p o r t a l  of e n t r y .  In  t h e  p o s t -m o r te m  room i t  i s  n o t  un­

common to  f i n d  t h e  m e s e n t e r i c  g l a n d s  t o  be th e  s e a t  of a 

t u b e r c u l o u s  l e s i o n  w i t h o u t  any e v i d e n c e  of t u b e r c u l o s i s  

i n  any o t h e r  o rg an  or t i s s u e .  C a lm e t t e  has  shown t h a t  

t h e  t u b e r c l e  b a c i l l u s  can p e n e t r a t e  t h e  i n t e s t i n a l  mucosa 

w i th o u t  l e a v i n g  any t r a c e  of i t s  p a s s a g e ,  t h e  e n t r y  b e in g  

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

g l a n d s .  Having r e a c h e d  t h i s  p h y s i o l o g i c a l  b a r r i e r  be­

tween i n g e s t e d  p o t e n t i a l  i n f e c t i o n  and t h e  s y s t e m i c  sy s te m ,  

f u r t h e r  p r o g r e s s  depends  on b o th  t h e  v i r u l e n c e  of t h e  

in v a d i n g  o rgan ism  and t h e  d e g re e  of  r e s i s t a n c e  s e t  up 

by t h e  h o s t ,  t h e  e s s e n t i a l  e le m e n t s  of  t h e  l a t t e r  b e in g



e i t h e r  a c q u i r e d  or  h e r e d i t a r y .  I n  many c a s e s  t h e  con­

d i t i o n  may re m a in  l i m i t e d  t o  a l o c a l i s e d  m e s e n t e r i c  

a d e n i t i s ,  t h e  p r o c e s s  of c a s e a t i o n  b e in g  f o l l o w e d  by 

c a l c i f i c a t i o n .  F u r t h e r  s p r e a d  of t h e  d i s e a s e  may be by 

one of two r o u t e s ,  e i t h e r  by t h e  b lo o d  s t r e a m  or  by t h e  

l y m p h a t i c  c h a n n e l s .  When d i s s e m i n a t e d  by  th e  b loo d  

s t r e a m  th e  b a c i l l i  may be d e p o s i t e d  i n  o t h e r  o rg a n s  of  

the  body,  p o s s i b l y  g i v i n g  r i s e  t o  p u lm o n a ry ,  m e n in g e a l  

or p e r i t o n e a l  f o c i ,  t h e  ex t rem e  b e in g  r e p r e s e n t e d  by 

the  t y p i c a l  m i l i a r y  t u b e r c u l o s i s .  Through t h e  lymph 

c h a n n e l s  th e  o rg a n i s m s  p a s s  d i r e c t l y  f rom one g ro up  o f  

g l a n d s  t o  a n o t h e r ,  t h e  d i s s e m i n a t i o n  of  t h e  d i s e a s e  b e in g  

n e i t h e r  so r a p i d  n o r  so e x t e n s i v e  a s  by t h e  b lo o d  s t r e a m .  

As t h e  d i s e a s B  p r o g r e s s e s  one of t h e  m os t  i m p o r t a n t  

s t r u c t u r e s  l i a b l e  t o  be i n v o l v e d  i s  t h e  p e r i t o n e u m ,  a 

f i e l d  which  would a p p e a r  t o  be p a r t i c u l a r l y  s u i t e d  t o  

t h e  p r o p a g a t i o n  of  th e  t u b e r c l e  b a c i l l u s .  The s p r e a d  

i s  u s u a l l y  accom panied  by c l i n i c a l  phenomena o f  t h e  g r e a t ­

e s t  s i g n i f i c a n c e ,  b u t  th e  e x a c t  o r i g i n  of t u b e r c u l o u s  

p e r i t o n i t i s  must  s t i l l  be c o n s i d e r e d  d o u b t f u l .  The con­

d i t i o n  may have a p r im a r y  o r i g i n  d e r i v e d  d i r e c t l y  from 

the  i n t e s t i n e  w i t h o u t  a p p a r e n t  i n v o lv e m e n t  o f  t h e  mesen­

t e r i c  g l a n d s  o r  i t  may be b lood  bo rne  from some d i s t a n t  

f o c u s , .  The p o s s i b i l i t y  of  a c a s e o u s  m e s e n t e r i c  g l a n d  

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

a lways be remembered.

The r e a c t i o n  of t h e  p e r i t o n e u m  t o  i n v a s i o n  may v a r y  

w i d e ly ;  one ex t rem e  i s  r e p r e s e n t e d  by an a c u t e  g e n e r a l ­

i s e d  t u b e r c u l o u s  p e r i t o n i t i s ,  sudden  i n  o n s e t  and i n  

most  c a s e s  end in g  f a t a l l y .  More f r e q u e n t l y  t h e  c o n d i t i o n  

i s  i n s i d i o u s ,  th e  i n f l a m m a to r y  c h an ges  b e in g  c h r o n i c  i n



n a t u r e  and acco m p an ied  by numerous a d h e s i o n s  w i t h  a 

p o t e n t i a l  d a n g e r  of  i n t e s t i n a l  o b s t r u c t i o n .  Occupying  

qji i n t e r m e d i a t e  p o s i t i o n  between t h e s e  two e x t r e m e s  a r e  

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

which  may f a l l  u n d e r  two h e a d i n g s ,  f i r s t l y  t h o s e  c a s e s  

i n  which a s c i t e s  i s  p r e s e n t ,  t h e  p e r i t o n e a l  l e s i o n  h e re  

b e in g  a m i l i a r y  one .  Under t h e  secon d  h e a d in g  i s  a 

c l i n i c a l  p i c t u r e  i n  which c a s e a t i o n  w i t h  r e s u l t a n t  m a t t ­

i n g  and a d h e s i o n s  fo rm  a p ro m in e n t  p a r t .  Carson  s u g g e s t s  

t h a t  t h e  c a s e o u s  v a r i e t y  has  an e n t i r e l y  d i f f e r e n t  a e t i ­

o logy  from b o t h  t h e  a s c i t i c  and t h e  a d h e s i v e  v a r i e t i e s  and 

i s  a  l a t e r  s t a g e  of m e s e n t e r i c  g l a n d  t u b e r c u l o s i s  a r i s i n g  

from e x t r a v a s a t i o n  of c a se o u s  m a t e r i a l  f rom  g l a n d u l a r  

m a s se s .

I t  w i l l  t h u s  be se en  t h a t  t h e  p a t h o l o g i c a l  c h ang es  

may v a r y  w i d e l y  i n  b o th  c h a r a c t e r  and e x t e n t ,  t h e  accom­

p a n y in g  c l i n i c a l  f e a t u r e s  b e in g  d i v e r s e  b u t  i n  k e e p in g  

w i t h  t h e  m orb id  a n a t o m i c a l  c h a n g e s .  The l e g i o n  may be 

l i m i t e d  t o  a s im p le  g l a n d u l a r  in v o lv e m e n t  o r  t a b e s  mesen­

t e r i e s ,  t h e s e  g l a n d s  i n  f a v o u r a b l e  c a s e s  u n d e rg o in g  c a l ­

c i f i c a t i o n  w i th  l i t t l e  or  no c o n s t i t u t i o n a l  u p s e t ,  t h e  

c o n d i t i o n ,  b e in g  c o m p a t i b l e  w i t h  a p p a r e n t  good h e a l t h .  As 

a l r e a d y  s t a t e d  t h i s  l o c a l i s a t i o n  and s u b s i d e n c e  of  t h e  

d i s e a s e  d epends  on th e  v i r u l e n c e  of t h e  i n f e c t i o n  and on 

th e  r e s i s t e n c e  of t h e  i n d i v i d u a l .  I t  i s  i n  c o n n e c t i o n  

w i t h  t h e  l a t t e r  t h a t  t h e  im p o r ta n c e  of  e n v i r o n m e n t a l  

f e a t u r e s  comes u n d e r  c o n s i d e r a t i o n .  I t  i s  q u i t e  con­

c e i v a b l e  t h a t  a w e l l - n o u r i s h e d  c h i l d  l i v i n g  i n  h e a l t h y  

s u r r o u n d i n g s  m igh t  show l i t t l e  or  no r e a c t i o n  t o  a d e g re e  

of t o x i c  i n v a s i o n  which would m a rk e d ly  a f f e c t  a c h i l d  

exposed  t o  t h e  i l l  e f f e c t s  o f - d e f i c i e n t  n u t r i t i o n  and 

e v i l  h o u s in g .



When t h e  d i s e a s e  e x t e n d s  beyond t h e  l i m i t s  of t h e  

m e s e n t e r i c  g l a n d s  a wide v a r i e t y  of  c l i n i c a l  s e q u e l a e  

may r e s u l t .  D i s s e m i n a t i o n  t h r o u g h  t h e  b lo o d  s t r e a m  may 

g iv e  r i s e  t o  w i d e s p r e a d  f o c i  i n  v a r i o u s  o r g a n s ,  t h e s e  

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

t o  e x t e n s i v e  a c t i v e  l e s i o n s  i n  p u lm o n a ry ,  c e r e b r a l  o r  

o t h e r  t i s s u e s .  The f o l l o w i n g  two c a s e s  i l l u s t r a t e  t h e s e  

e x t r e m e s .

CASE I ,  W.A., m a l e ,  aged  8 y e a r s .  Had a sudden  o n s e t  

o f  i l l n e s s  6 i  months p r i o r  to  a d m i s s i o n ,  t h e  o n s e t  s imu­

l a t i n g  an a c u t e  s u r g i c a l  emergency .  Abdominal l a p a r o to m y  

r e v e a l e d  t u b e r c u l o u s  m e s e n t e r i c  g l a n d s  w i t h  in v o lv e m e n t  

of  th e  p e r i t o n e u m .  The abdominal  wound c o n t i n u e d  t o  

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

t e r m i n a t i o n  r e s u l t i n g .  N e cro p sy  showed c o n s i d e r a b l e  

m a t t i n g  of t h e  p e r i t o n e u m ,  numerous t u b e r c l e s  b e in g  s t u d ­

ded ove r  t h e  s u r f a c e .  On s e c t i o n i n g  t h e  lu n g  m u l t i p l e  

s m a l l  t u b e r c l e s  were  fo u n d  s c a t t e r e d  t h r o u g h o u t  t h e  p u l ­

monary t i s s u e .  Small  t u b e r c u lo m a ta  were  a l s o  found i n  

th e  b r a i n ,  b e in g  l o c a t e d  i n  b o t h  c e r e b r a l  a n d  c e r e b e l l a r  

t i s s u e .

CASE I I ,  O .G . , m a le ,  aged 13 y e a r s .  The s u b s i d i a r y  

l e s i o n s  were of m inor  c l i n i c a l  i m p o r t a n c e .  The a b d o m in a l  

l e s i o n  was l i m i t e d  t o  a t u b e r c u l o u s  i n f e c t i o n  of  t h e  

m e s e n t e r i c  g l a n d s .  A f t e r  t h r e e  months i n  h o s p i t a l  

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

on th e  l e f t  fo rea rm * Complete  c u r e  f o l l o w e d  a s p i r a t i o n  

bu t  a g u in e a p ig  i n o c u l a t e d  w i t h  th e  pus  p roved  t o  be 

t u b e r c u l o u s •

As w e l l  a s  t h i s  g e n e r a l i s e d  s p r e a d  t h e r e  may be 

e x t e n s i v e  l o c a l  i n v a s i o n  o f—t h e  p e r i t o n e u m  which may be
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e i t h e r  a c u t e  or c h r o n i c  i n  n a t u r e .  I n  t h e  c h r o n i c  t y p e  

o f  l e s i o n  w i th  t h e  t y p i c a l  doughy abdomen, u s u a l l y  d i s ­

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

n o t  a c u t e l y  i l l ,  t h e  symptoms t a k i n g  t h e  form o f  g e n e r a l  

m a l a i s e  accom panied  by s l i g h t  i r r e g u l a r i t i e s  i n  t e m p e r a ­

t u r e .

CASE I I I ,  J .M ’K . , m a le ,  aged 14 y e a r s .  The o n s e t  h e re  

o c c u r r e d  a b o u t  one y e a r  p r i o r  t o  a d m i s s i o n .  Loss  of 

a p p e t i t e  combined w i t h  l o s s  of w e ig h t  and an  i n c r e a s i n g  

d i s t e n s i o n  of t h e  abdomen were t h e  s a l i e n t  f e a t u r e s .  This  

c h i l d  u l t i m a t e l y  made a good r e c o v e r y  b u t  t h e  p r o g r e s s  of 

the  c a s e  was c o m p l i c a t e d  by th e  a p p e a r a n c e  of  a pu lmonary  

l e s i o n ,  th e  s i g n i f i c a n c e  of  which w i l l  be c o n s i d e r e d  l a t e r .  

L u r ing  t h e  e a r l y  p e r i o d  of  r e s i d e n c e  t h e r e  was o n ly  a 

s l i g h t  v a r i a t i o n  i n  t e m p e r a t u r e  and  p u l s e  which  i s  i l l u s ­

t r a t e d  i n  C h a r t  I .

The c a s e s  o f  a c u t e  abdominal  t u b e r c u l o s i s  a r e  n o t  so 

common, t h e  c l i n i c a l  h i s t o r y  i s  u s u a l l y  a s h o r t  one and 

th e  o n s e t  c o m p a r a t i v e l y  sud d en .  The p a t i e n t  shows a l l  

the  m a n i f e s t a t i o n s  of  s e v e r e  t o x a e m ia  w i t h  sw in g in g  tem­

p e r a t u r e  an d  r a p i d  p u l s e  r a t e ;  m ost  of  t h e s e  c a s e s  end 

f a t a l l y .

CASE IV, H .K . ,  m a l e ,  aged 9 y e a r s .  The symptoms com­

menced one month b e f o r e  a d m i s s io n  t o  h o s p i t a l .  Abdominal 

p a i n  was s e v e r e  and accompanied  by d i a r r h o e a .  E x a m in a t io n  

r e v e a l e d  a  c o n s i d e r a b l e  d e g re e  o f  r i g i d i t y  o f  t h e  abdom­

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

s t r u c t u r e s .  The s i g n s  of  tox aem ia  were m arked ,  t h e  

t e m p e r a t u r e  v a r y i n g  be tw een  9 7°P  and 101°F .  Death  o c c u r r e d  

a f t e r  a  s t a y  i n  h o s p i t a l  of  f i v e  w eeks .  P o s t  mortem exam­

i n a t i o n  showed an e x t e n s i v e  t u b e r c u l o u s  p e r i t o n i t i s  w i t h
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c o n s id .e ra .b l6  r e c e n t  a d h e s i o n s  p r e s e n t s  t h e  m e s e n t e r i c  

g l a n d s  were  a l s o  e x t e n s i v e l y  i n v o l v e d .

Between t h e  a c u t e  and c h r o n i c  s t a g e s  j u s t  m en t io n ed  

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

occupy an- i n t e r m e d i a t e  p o s i t i o n  and m ig h t  be d e s i g n a t e d  

s u b - a c u t e .  In  many of  t h e s e  c a s e s  f r e e  f l u i d  i n  th e  

p e r i t o n e a l  c a v i t y  i s  t h e  o u t s t a n d i n g  f e a t u r e .  Here 

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

to x ae m ia  may n o t  be marked and t h e  v a r i a t i o n s  of  t e m p e ra ­

t u r e  i n c o n s i d e r a b l e .

CASE V, E. D . , f e m a l e ,  aged  7 y e a r s .  Gave a h i s t o r y  

of g r a d u a l  o n s e t ;  t h e  c h i l d  was s e en  to  be l i s t l e s s  and 

com pla ined  o f  a f e e l i n g  of w e ig h t  i n  t h e  abdomen which 

was n o t i c e d  t o  be d i s t e n d e d .  There was a l s o  a  t e n d e n c y  

t o  b r e a t h l e s s n e s s  and o c c a s i o n a l  a t t a c k s  of d i a r r h o e a .

A f t e r  a d m i s s io n  t o  h o s p i t a l  s e v e r a l  p i n t s  of a s c i t i c  

f l u i d  were removed f rom  th e  p e r i t o n e a l  c a v i t y ,  th e  t u b e r c l e  

b a c i l l u s  b e in g  r e a d i l y  c u l t u r e d  from t h e  f l u i d .  This  

c h i l d  made a good r e c o v e r y  b u t  d u r i n g  t h e  e a r l y  p e r i o d  

o f  t r e a t m e n t  t h e  t e m p e r a t u r e  showed wide  v a r i a t i o n s  a s  

shown on C h a r t  I J .  Th is  e l e v a t i o n  of  t e m p e r a t u r e  soon  

s u b s id e d  f o l l o w i n g  i n s t i t u t i o n a l  t r e a t m e n t .

Another  v a r i e t y  of  t h e  s u b - a c u t e  c o n d i t i o n  i s  r e ­

p r e s e n t e d  by t h o s e  c a s e s  i n  which c a s e a t i o n  w i t h  m a t t i n g  

and i n f i l t r a t i o n  of t h e  m e s e n t e r y  a r e  t h e  o u t s t a n d i n g  

f e a t u r e s ,  t h e  e v id e n c e  of  t o x a e m ia  b e in g  more e v i d e n t  

tb a n  i n  t h e  a s c i t i c  v a r i e t y .

CASE VI, S . P . , m a le ,  aged  10 y e a r s .  S ickened  t h r e e  

months p r i o r  to  a d m i s s i o n ,  abdominal  d i s t e n s i o n  and p a i n  

b e in g  accompanied  by a l t e r n a t i n g  c o n s t i p a t i o n  and d i a r r ­

hoea .  The c h i l d  was v e r y  i l l  on a d m i s s io n  and d i e d
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t h r e e  weeks l a t e r .  p o s t  mortem e x a m i n a t i o n  showed t h e  

v i s c e r a l  p e r i t o n e u m  t o  he c o v e r e d  w i t h  a f  i b r o u s ^ /e x u d a te ,  

t h e  m e s e n t e r i c  lymph g l a n d s  were e n l a r g e d ,  c a s e o u s ,  and 

f u s e d  t o g e t h e r .  C h a r t  I I I  shows t h e  p u l s e  and te m p e ra ­

t u r e  v a r i a t i o n s  b e f o r e  d e a t h .

I t  would a p p e a r  t h a t  no d e f i n i t e  l i n e  can be drawn 

between t h i s  l a s t  v a r i e t y  and t h e  c a s e s  o f  a c u t e  t u b e r ­

c u lo u s  p e r i t o n i t i s .

One o t h e r  c o n d i t i o n  r e m a in s  t o  be m e n t io n e d ,  t h a t  

i s  t h e  p r e s e n c e  of i n t e s t i n a l  u l c e r a t i o n .  T h is  c o n d i t ­

i o n  would a p p e a r  t o  be found o n ly  i n  advanced  c a s e s  and 

m ig h t  be c o n s i d e r e d  a t e r m i n a l  phenomenon. P o s t  mortem 

e x a m in a t io n  showed i t  t o  occur  m ost  f r e q u e n t l y  i n  t h o s e  

c a s e s  w i t h  w e l l  marked pu lm onary  l e s i o n s .

In  c l a s s i f y i n g  t h e  v a r i o u s  form s of  t h e  d i s e a s e  i t  

i s  i m p o r t a n t  t o  remember t h a t  t h e  more u r g e n t  and g ra v e  

m a n i f e s t a t i o n s  may a p p e a r  su d d e n ly  i n  c a s e s  w h ich  a r e  

a p p a r e n t l y  p r o g r e s s i n g  s a t i s f a c t o r i l y  to w a rd s  a s t a g e  

o f  i n a c t i v i t y .

This  p o i n t  i s  i l l u s t r a t e d  by  th e  f o l l o w i n g  c a s e .

/  CASE V I I ,  M.M* V . , fem a le  , aged 8 y e a r s .  This  c h i l d  

was a d m i t t e d  t o  h o s p i t a l  w i t h  a h i s t o r y  o f  abdominal  p a i n  

and l o s s  of w e ig h t  c o v e r in g  a  p e r i o d  of one month.  Glan­

d u l a r  m asses  were p a l p a b l e  i n  the  abdomen, t h e  c a s e  be­

in g  c l a s s i f i e d  a s  one of t a b e s  m e s e n t e r i e s .  Dur ing  f i v e  

months i n  h o s p i t a l  t h e  c h i l d  made good p r o g r e s s ,  t h e  

improvement i n  g e n e r a l  h e a l t h  b e in g  accom panied  by an 

i n c r e a s e  i n  w e i g h t .  The t e m p e r a t u r e ,  a t  f i r s t  v a r y i n g  

be tween  97 .8%  and 99 s e t t l e d  t o  no rm al  l i m i t s  a s  shown 

i n  C har t  IV, and a l l  symptoms c l e a r e d  up ,  t h e  c h i l d  b e in g  

d i s m i s s e d  "with  no e v id e n c e  of. a c t i v e  t u b e r c u l o s i s " .  F o l ­

lo w in g  d i s m i s s a l  she was k e p t  u n d e r  o b s e r v a t i o n  a t  t h e
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o u td o o r  d i s p e n s a r y  and rem ained  f r e e  f rom  symptoms f o r  

a p e r i o d  of t w e lv e  m on th s ,  when c o m p la in t  was made o f  

a c u t e  p a i n  i n  th e  r i g h t  s i d e  o f  th e  abdomen. E x am in a t io n  

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

c o n s i d e r a b l e  t e n d e r n e s s .  l a p a r o to m y  showed t h a t  t h e  

p e r i t o n e u m  was " s tu d d e d  w i th  t u b e r c u l o u s  d e p o s i t ,  c h i e f l y  

c a l c a r e o u s .  The bowel was m a t t e d  t o g e t h e r  w i t h  t h i n  

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

which was s tu d d e d  w i t h  a c t i v e  m a s s e s .  The a p p e n d ix  was 

embedded i n  a f l u c t u a n t  mass and was rem oved.  The lo w er  

end of  t h e  i le u m  was a n as ta m o sed  t o  t h e  t r a n s v e r s e  c o lo n .

D i a g n o s i s :  q u i e s c e n t  and a c t i v e  t u b e r c u l o s i s  p r e s e n t .

The c h i l d  made a good r e c o v e r y .

This  c a s e  d e m o n s t r a t e s  how an a c u t e  e x c e r b a t i o n

may occu r  i n  a c a s e  a p p a r e n t l y  q u i e s c e n t .

When t h e  c o u r s e  of t h e  d i s e a s e  i s  c o n s i d e r e d  i n  th e

s e r i e s  of c a s e s  u n d e r  r e v i e w  th e  p r o g n o s i s  w i l l  be seen  

t o  be a  f a v o u r a b l e  one i n  th e  g r e a t  m a j o r i t y  o f  i n d i v i d ­

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

m e n t .  The t e n  d e a t h s  r e c o r d e d  o c c u r r e d  i n  p a t i e n t s  w i th  

advanced  l e s i o n s  on a d m is s io n  and i n  no c a s e  d id  an e a r l y  

l e s i o n  go on t o  a f a t a l  t e r m i n a t i o n ,  w h i l e  i n  a few e x t e n ­

s i v e  l e s i o n s  t h e r e  was a g r a d u a l  c u r e .

The s i g n i f i c a n c e  of  s e c o n d a r y  t u b e r c u l o u s  l e s i o n s  

o u t w i t h  t h e  abdom inal  c a v i t y  w i l l  be c o n s i d e r e d  u n d e r  

the  head ing  C o m p l i c a t i o n s * .

(5 )  C l a s s i f i c a t i o n  i n  Abdominal T u b e r c u l o s i s .

Abdominal t u b e r c u l o s i s  i s  a  t e rm  which i s  e s s e n t i a l l y  

b ro ad  i n  i t s  meaning  and d o es  n o t  convey t h e  same i n f o r ­

m a t io n  a s  t h e  t e r m s  a p p l i e d  t o  t h e  o t h e r  v a r i e t i e s  of



t u b e r c u l o s i s .  I t  w i l l  be obv ious  from t h e  f o r e g o i n g  

d i s c u s s i o n  t h a t  t h e  d i s e a s e  can  be c l a s s i f i e d  on e i t h e r  

a c l i n i c a l  o r  a  p a t h o l o g i c a l  b a s i s  o r  a c o m b in a t io n  o f  

b o t h .  The scope  of  r a d i o l o g y  i n  t h e  c l a s s i f i c a t i o n  of  

pu lm onary  t u b e r c u l o s i s  i s  of  c o n s i d e r a b l e  v a l u e  b u t  i t  

haa  no  c o u n t e r p a r t  i n  t h e  abdom inal  v a r i e t y  of  t h e  d i s ­

e a s e .  In  t h i s  work r a d io g r a m s  of  t h e  abdomen were ob­

t a i n e d  i n  many c a s e s ,  b u t  were fo u n d  t o  be of l i t t l e  

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

m a s s iv e  g l a n d u l a r  l e s i o n s  e i t h e r  c a s e o u s  or  p a r t l y  c a l ­

c i f i e d  which  were fo un d  on p o s t  mortem e x a m i n a t i o n .

R e f e r e n c e  t o  t h e  work o f  o t h e r s  b e a r s  o u t  th e  f a c t

t h a t  c l i n i c a l  and p a t h o l o g i c a l  f i n d i n g s  fo rm  t h e  s t a n d a r d

b a s i s  of  c l a s s i f i c a t i o n .  Carson d e s c r i b e d  t h r e e  form s

of  t u b e r c u l o u s  p e r i t o n i t i s  a s  f o l l o w s ,  (1 )  t h e  a s c i t i c ,

(2)  th e  a d h e s i v e ,  (3 )  t h e  c a s e o u s  and a s  a l r e a d y  m en t io n ed

drew an a e t i o l o g i c a l  d i s t i n c t i o n  be tw een  t h e  c a s e o u s

and t h e  a s c i t i c  v a r i e t y ,  c o n c l u d in g  t h a t  t h e  a d h e s i v e

t y p e  was a f u r t h e r  s t a g e  i n  t h e  a s c i t i c  fo rm ,  t h a t  i s

a s t a g e  o f  r e p a i r ,  t h e  f l u i d  h av in g  been  a b s o r b e d  w i t h
( 10)

r e s u l t a n t  a d h e s i o n s  f o rm in g .  Cope d i v i d e d  th e  whole  

f i e l d  of abdom inal  t u b e r c u l o s i s  u n d e r  t h r e e  h e a d i n g s ,  

g l a n d u l a r ,  i n t e s t i n a l  and p e r i t o n e a l .  He s t r e s s e d  t h e  

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

which m igh t  be e i t h e r  l o c a l i s e d  or  g e n e r a l i s e d ,  accom­

p a n ie d  by f l u i d  o r  by i n f i l t r a t i n g  m asse s  o f  omentum

and c ase o u s  g l a n d s ,  or a c o m b in a t io n  of t h e s e  p r e s e n t
( 1 1 )i n  t h e  one c a s e .  M a r s h a l l  a l s o  d e s c r i b e d  t h r e e  fo rm s  

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

and  t h e  c a s e o u s .  Morley r e c o g n i z e d  two main c l i n i c a l



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

p l a s t i c  t y p e ,  t h e  l a t t e r  b e in g  a s s o c i a t e d  w i t h  a l a r g e  

doughy abdomen i n  which  t y m p a n i t i s  was more e v i d e n t  

t h a n  a s c i t i c  f l u i d .

I t  w i l l  be s e e n  t h a t  t h e r e  i s  a  marked s i m i l a r i t y  

i n  t h e  f o r e g o i n g  m ethods  of  c l a s s i f i c a t i o n s ,  t h e  b a s i s  

i n  e ac h  b e i n g  more p a t h o l o g i c a l  t h a n  c l i n i c a l ,  f o r  

example i n  t h e  g ro u p  d e s i g n a t e d  a s  " p l a s t i c  p e r i t o n i t i s "  

no  d i s t i n c t i o n  has  been  drawn be tw een  t h e  c h r o n i c  l o c a l ­

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

t u b e r c u l o u s  p e r i t o n i t i s .

In  t h e  c l a s s i f i c a t i o n  which f o l l o w s  one has  en­

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

which e x i s t s  be tween  t h e  c l i n i c a l  and p a t h o l o g i c a l  f i n d ­

i n g s .

C l a s s i f i c a t i o n  of  Abdominal T u b e r c u l o s i s .      ■ 1- T--------- — --------

A. G la n d u la r  In v o lv em en t  -  Tabes m e s e n t e r i c a .

B. P e r i t o n e a l  In v o lv em en t  -  1 .  Acute T u b e rc u lo u s  P e r i ­
t o n i t i s .

2 .  S u b - a c u te  T u b ercu lo u s  
P e r i t o n i t i s .

( a )  A s c i t i c
(b )  P l a s t i c

3* C hron ic  T u bercu lo us  P e r i ­
t o n i t i s .

These t e rm s  employed a r e  more or l e s s  s e l f - e x p l a n a ­

t o r y ,  u n d e r  A o r  g l a n d u l a r  in v o lv e m e n t  a r e  i n c l u d e d  a l l  

t h o s e  c a s e s  w h e r e in  t h e  d i s e a s e  i s  l i m i t e d  t o  t h e  mesen­

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

s l i g h t .  u n d e r  B o r  p e r i t o n e a l  i n v o lv e m e n t  t h r e e  v a r ­

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

t h e  l e s i o n  i s  r a p i d  i n  o n s e t  and wide i n  d i s t r i b u t i o n ,  

t h e  o u t s t a n d i n g  f e a t u r e  of  t h e  c a se  b e in g  t h e  ex trem e



t o x a e m ia .  The secon d  or  s u b - a c u t e  v a r i e t y  i n c l u d e s  

two t y p e s ,  t h e  a s c i t i c  and th e  p l a s t i c ,  which a l t h o u g h  

d i f f e r i n g  m a t e r i a l l y  i n  t h e i r  m a n i f e s t a t i o n s ,  have 

t h i s  i n  common, t h a t  t h e  d i s e a s e  i s  n o t  so a c u t e  a s  

t h e  l a s t - m e n t i o n e d  v a r i e t y  y e t  c o n s i d e r a b l e  l o c a l  a c t ­

i v i t y  may be p r e s e n t ,  w i th  a m o d e r a te  amount of  to x a e m ia .  

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

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

which f l u i d  and a c t i v e  c a s e a t i o n  a r e  n o t  a p p a r e n t  and 

t h e  t e n d e n c y  t o  a d h e s i o n  f o r m a t i o n  i s  p r e s e n t .

I t  m ust  be remembered t h a t  t h i s  c l a s s i f i c a t i o n  i s  

n o t  a b s o l u t e  and a d e f i n i t e  l i n e  c a n n o t  be drawn be tw een  

t h e  g r o u p s ,  a s  any  one form may e i t h e r  r a p i d l y  or  s l o w l y  

change t o  one of  t h e  o t h e r  v a r i e t i e s .  A s im p le  g l a n d u ­

l a r  l e s i o n  may s u d d e n l y  assume t h e  c h a r a c t e r s  o f  an 

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

h e a l i n g  l e s i o n  may f l a r e  up and become c l i n i c a l l y  a c t i v e  

w h i le  an a c u t e  c a s e  may g r a d u a l l y  s u b s i d e  i n t o  t h e  

c h r o n i c  s t a g e .

(6 )  C o m p l i c a t i o n s  i n  Abdominal T u b e r c u l o s i s .

Under t h i s  h e a d in g  i t  i s  p r o p o s e d  t o  d i s c u s s  o t h e r  

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

abdomen, o c c u r r i n g  i n  t h e  c a s e s  n o t i f i e d  a s  p r im a r y  

abdominal  t u b e r c u l o s i s .  The l e s i o n s  may have a p p e a re d  

e i t h e r  e a r l y  o r  l a t e  i n  r e l a t i o n  t o  t h e  o r i g i n a l  d i s ­

e a s e .  In  c o n s i d e r a t i o n  of  t h e  f o rm e r  c i r c u m s t a n c e s  i t  

must  be remembered t h a t  b o th  t h e  abdom inal  and t h e  e x t r a ­

abdom inal  f o c u s  may have a r i s e n  c o n c u r r e n t l y  from one 

so u rc e  i n  which c a s e  t h e  one l e s i o n  i s  n o t  t r u l y  a com­

p l i c a t i o n  of t h e  o t h e r .  However i n  o r d e r  t o  e f f e c t  a



p r a c t i c a l  c l a s s i f i c a t i o n ,  c o m p l i c a t i o n s  w i l l  be t a k e n  

to  i n c l u d e  a l l  l e s i o n s  making t h e i r  a p p e a r a n c e  a f t e r  

the  c l i n i c a l  s i g n s  o r  symptoms of  a b d o m i n a l i u b e r c u l o s i s  

were  m a n i f e s t .  I n v e s t i g a t i o n  shows t h a t  t h e s e  l e s i o n s  

were d i v e r s e  i n  b o t h  c h a r a c t e r  and d i s t r i b u t i o n ,  n e c e s ­

s i t a t i n g  some p r e l i m i n a r y  c l a s s i f i c a t i o n .  The l e s i o n s  

t h e r e f o r e  were d i v i d e d  i n t o  two m ain  g r o u p s ,  pu lm onary  

and n o n - p u lm o n a r y , t h e  f o rm e r  i n c l u d i n g  i n t r a - p u l m o n a r y , 

p l e u r a l  and h i lum  form s of  t h e  d i s e a s e .  The n o n -p u lm o n-  

a ry  g r o u p ,  b e in g  w id e r  i n  i t s  s c o p e ,  i n c l u d e d  a g r e a t e r  

v a r i e t y  of l e s i o n s  a f f e c t i n g  b o t h  bone and s o f t  t i s s u e .  

Hon-pulmonary  c o m p l i c a t i o n s  i n  t h e  c a s e s  u n d e r  r e v i e w  

were found  i n  o n ly  sev en  c a s e s ,  t h e  t o t a l  v e in g  made up 

a s  f o l l o w s ,  c e r v i c a l  a d e n i t i s ,  2;  s u p e r f i c i a l  t u b e r c u ­

l i d e s ,  2; d a c t y l i t i s ,  1 ;  t u b e r c u l a r  c y s t i t i s ,  I j  and 

one c a s e  w i th  t u b e r c u l o m a t a  p r e s e n t  i n  t h e  c e r e b r a l  

t i s s u e ,  t h i s  b e in g  p a r t  of  a m i l i a r y  i n f e c t i o n .  Of t h e s e  

s e v en  c a s e s  f o u r  b e lo n g e d  to  t h e  g ro u p  c l a s s i f i e d  as  

t a b e s  m e s e n t e r i c a ,  i n c l u d i n g  b o t h  c a s e s  of  a d e n i t i s ,  one 

w i t h  t u b e r c u l i d e s  and one c a s e  o f  c y s t i t i s .  In  t h e  

group of  c a s e s  o f  c h r o n i c  p e r i t o n i t i s  two had n o n -  

pu lm onary  c o m p l i c a t i o n s ,  one of  s u p e r f i c i a l  t u b e r c u l i d e s  

and one of  d a c t y l i t i s .  The r e m a in in g  c a s e  of t h e  s e v e n  

be lo n g e d  t o  t h e  g ro u p  of s u b - a c u t e  p e r i t o n i t i s ,  t h e  

c o m p l i c a t i n g  l e s i o n  b e in g  m i l i a r y  t u b e r c u l o m a t a  i n  th e  

b r a i n .  The o r i g i n  of t h e s e  n on -p u lm o n a ry  f o c i  would 

a p p e a r  t o  be due t o  an i m p l a n t i n g  of t h e  b a c i l l i  from 

th e  b lood  s t r e a m  and i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  th e  

m os t  b e n ig n  c o m p l i c a t i o n s  a r e  found  i n  t h e  c l i n i c a l l y  

l e s s  a c u t e  fo rm s  of  t h e  d i s e a s e ,  nam ely  t a b e s  mesen— 

t e r i c a  and t h e  c h r o n i c  form of  p e r i t o n i t i s .  These n o n -



pu lm onary  l e s i o n s ,  w i t h  th e  e x c e p t i o n  of t h e  m i l i a r y  

one ,  had l i t t l e  e f f e c t  on t h e  c o u r s e  of  t h e  d i s e a s e ,  

b e in g  p u r e l y  s u b s i d i a r y  i n  c l i n i c a l  s i g n i f i c a n c e  i n  

c o m p ar ison  w i t h  t h e  abdom inal  l e s i o n ;  ex t rem e  toxaem ia

was n o t  e v i d e n t  i n  t h e s e  case s*

i n  e n t i r e l y  d i f f e r e n t  p i c t u r e  i s  p r e s e n t e d  when 

an i n v e s t i g a t i o n  i s  made i n t o  t h e  p u lm o na ry  c o m p l i c a t i o n s  

found  i n  abdominal  t u b e r c u l o s i s .  As a l r e a d y  m en t io n ed  

t h i s  t e r m  embraces  a l l  i n t r a - t h o r a c i c  fo rm s  o f  t h e  d i s ­

e a s e  and f rom  a c l i n i c a l  a s p e c t  a t  t h e  t im e  o f  examin­

a t i o n  were d i v i d e d  i n t o  a c t i v e  and i n a c t i v e  l e s i o n s .  The 

d i a g n o s i s  of  t h e s e  i n t r a - t h o r a c i c  c o n d i t i o n s  and t h e  

e s t i m a t i o n  of  t h e  amount o f  a c t i v i t y  were  made c h i e f l y  

on c l i n i c a l  and r a d i o l o g i c a l  f i n d i n g s .  In  some c a s e s  

c o n f i r m a t i o n  of t h e s e  f i n d i n g s  was o b t a i n e d  a t  p o s t  

mortem e x a m i n a t i o n .

R e f e r r i n g  t o  t h e  r e l a t i o n s h i p  between abdominal  

and pu lmonary  t u b e r c u l o s i s ,  Carson w r i t e s  a s  f o l l o w s ,

" th e  a s s o c i a t i o n  w i t h  pulmonary  t u b e r c l e  has  v a r i e d  v e r y  

much. I t  i s  q u i t e  u n u s u a l  t o  f i n d  t h e  a s s o c i a t i o n  i n  

m e s e n t e r i c  g l a n d  t u b e r c u l o s i s ,  n o r  i s  i t  u s u a l  i n  t u b e r ­

cu lo us  p e r i t o n i t i s ,  b u t  i n  t u b e r c u l o u s  e n t e r i t i s  t h e  

two c o n d i t i o n s  o f t e n  o c cu r  t o g e t h e r . "  m  c o n s i d e r i n g  t h e  

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

i t  would a p p e a r  t h a t  i n  p r a c t i c a l l y  a l l  of  them th e  

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

b e in g  cau sed  by b a c i l l i  i n t r o d u c e d  t h r o u g h  t h e  medium of  

swal lowed sputum and a s s o c i a t e d  w i t h  advanced  pu lm onary  

l e s i o n s .  The abdominal  l e s i o n  b e in g  s e c o n d a r y ,  t h i s  

v a r i e t y  f a l l s  o u t w i th  t h e  scope  o f  t h e  p r e s e n t  i n v e s t i ­

g a t i o n .



Where t h e  t h o r a c i c  c o n t e n t s  become i n v o l v e d ,  con­

s e q u e n t  upon a p r im a r y  abdo m in a l  f o c u s  i t  i s  e s s e n t i a l  

t o  d i s c u s s  t h e  ways by which t h e  d i s e a s e  can  t h u s  ex­

t e n d  i t s  b o u n d a r i e s .  On an a n a t o m i c a l  b a s i s  two main  

c h a n n e l s  of  i n v a s i o n  a r e  a v a i l a b l e ,  f i r s t l y  by means of  

the  b lo o d  s t r e a m ,  t h e  b a c i l l i  b e in g  d i s s e m i n a t e d  i n t o  

the  f l u i d  medium and d e p o s i t e d  i n  t h e  pu lm onary  t i s s u e .  

The second r o u t e  o f  i n v a s i o n  i s  by means o f  a d i r e c t  

s p r e a d  from t h e  abdomen th r o u g h  t h e  lymph c h a n n e l s ,  a 

t e m p o r a r y  a r r e s t  b e in g  e f f e c t e d  by t h e  t r a c h e o - b r o n c h i a l  

lymph g l a n d s ,  and p r o v i d e d  c o n d i t i o n s  a r e  s u i t a b l e ,  a 

d i r e c t  i n v a s i o n  of t h e  l u n g  r e s u l t s .  F o l lo w in g  a b s o r p ­

t i o n  from t h e  i n t e s t i n a l  t r a e t  t h e  i n v a d i n g  o rg an ism s  

f i r s t  r e a c h  t h e  m e s e n t e r i c  g l a n d s ,  o v e r  one hundred  i n  

number ,  which  r e c e i v e  th e  l y m p h a t i c  f lo w  from je jun u m ,  

i l e u m ,  caecum and verm ifo rm  a p p e n d ix ;  t h e  e f f e r e n t s  f rom 

t h e s e  lymph g l a n d s  d r a i n  i n t o  t h e  p r e - a o r t i c  g ro u p  of  

g l a n d s ,  th e  m a j o r i t y  t h e n  c o n t i n u i n g  i n t o  t h e  c y s t e r n a  

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

g l a n d s  and from t h e r e  communicate  w i t h  t h e  t h o r a c i c  

c a v i t y ,  t h r o u g h  t h e  c r u r a  of t h e  d iap h ra g m .  I n  t h e  

t h o r a x  th e  lymph g l a n d s  of im p o r t a n c e  a r e  t h e  p o s t e r i o r  

m e d i a s t i n a l  and t h e  t r a c h e o - b r o n c h i a l  g ro u p .  This  

l a t t e r  g ro u p  c o n s i s t s  of  l a r g e  i n d i v i d u a l  g l a n d s ,  some 

of which a r e  s i t u a t e d  i n  th e  h i lum  o f  e a c h  lu n g  and 

a l s o  i n  t h e  l u n g  s u b s t a n c e .  Thus t h e r e  i s  d i r e c t  con­

t i n u i t y  between t h e  abdomen and t h e  t h o r a x ;  i f  t h e  

s p r e a d  of th e  d i s e a s e  i s  l i m i t e d  t o  t h e  m e d i a s t i n a l  

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

of t h i s  p r o c e s s  i s  f o l lo w e d  by c a l c i f i c a t i o n  as  i n  

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



i n  r a d io g r a m s  of t h e  c h e s t .  By i n t e r p r e t a t i o n s  o f  

t h e s e  X -ray  f i l m s  t h e  c a s e s  o f  h i lu m  t u b e r c u l o s i s  were 

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

a p p a r e n t l y  i n a c t i v e .  Where two or more t y p e s  of p u l ­

m onary  l e s i o n s  were p r e s e n t  t h e  c a s e  has  been  i n c l u d e d  

u n d e r  one h e a d in g  o n l y ,  t h a t  of  t h e  more e x t e n s i v e  

l e s i o n ;  f o r  example  a l l  c a s e s  c l a s s i f i e d  a s  h i lum  d i s e a s e  

have t h e  d i s e a s e  r e s t r i c t e d  t o  t h e  m e d i a s t i n a l  g l a n d s  

and c a s e s  w i t h  d e f i n i t e  pulmonary  d i s e a s e  a s  w e l l  a s  

g l a n d u l a r  in v o lv e m e n t  a r e  c l a s s i f i e d  o n ly  u n d e r  t h e  

h ead in g  of pu lm onary  l e s i o n s .

Adopt ing  t h i s  method o f  s u b - d i v i n g  t h e  pu lm onary  

l e s i o n s  i t  was fo u n d  t h a t  t h i r t e e n  of  t h e  hundred  c a s e s  

had a c t i v e  i n t r a - p u l m o n a r y  d i s e a s e ,  t e n  had l e s i o n s  p l e u r a l  

i n  n a t u r e ,  w h i l e  s i x t e e n  showed h i lum  t u b e r c u l o s i s ,  i n  

t h i r t e e n  of  which  t h e  d i s e a s e  was a p p a r e n t l y  i n a c t i v e .

Table Y shows t h e  d i s t r i b u t i o n  of t h e s e  l e s i o n s  w i t h  

r e f e r e n c e  t o  t h e  v a r i o u s  c l i n i c a l  v a r i e t i e s  o f  abdom inal  

t u b e r c u l o s i s .

TABLE V.

PULMONARY COMPLICATIONS IN ABDOMINAL TUBERCULOSIS.

H<D&
S
§

Active
Pulmon­

a r y
Disease

P le u r ­
i s y

Act ive
Hilum
Disease

Inactive ; 
Hilum 

D ise ase
E T o ta l

Tabes
m e s e n t e r i c a 31 3(9*) 2(6*) 0 10(30*) 1 5 (4 5* )

Acute Tuber­
c u lo u s  P e r i ­
t o n i t i s

3 2(67*) 0 1(33*) 0 3 (100*)

Chronic  t u b ­
e r c u l o u s  Per­
i t o n i t i s

26 5(19*) 4(15*) 2(8*) K 4 * ) 1 2 (4 6 * )

Subacute
P e r i to n i t i s
( A s c i t i c )
Subacute  
P e r i to n i t i s  
( P l a s t i c )

6

6

1(1 6* )

2 (33*)  
13. .

2(33*)

2(33*)

0

0

1(1 6* )

1 (17*)
13

4 (66*)

5 (83*)
....



I t  w i l l  be s e e n  t h a t  i n t r a - t h o r a c i c  c o m p l i c a t i o n s  

a r e  m os t  p r e v a l e n t  i n  t h e  s m a l l  g ro up  of  c a s e s  of  a c u t e  

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

a c t i v e  i n t r a - p u l m o n a r y  d i s e a s e  and t h e  r e m a in in g  one 

a c t i v e  g l a n d u l a r  d i s e a s e  i n  t h e  m e d ia s t i n u m .  These 

f i n d i n g s  made on c l i n i c a l  and r a d i o l o g i c a l  r e p o r t s  were 

a l l  s u b s t a n t i a t e d  by p o s t -m o r te m  e x a m in a t io n .

The c a s e s  w i t h  s u b - a c u t e  p e r i t o n i t i s  showed t h e  

n e x t  g r e a t e s t  number o f  i n t r a - t h o r a c i c  l e s i o n s ,  b e in g  

fo un d  i n  f i v e  (83  p e r  c e n t )  of t h e  c a s e s  o f  p l a s t i c  l e s i o n s  

and i n  f o u r  (66  p e r  c e n t )  o f  t h e  a s c i t i c  g ro u p .  These 

l e s i o n s  i n c l u d e d  p u lm onary ,  p l e u r a l  and h i lum  v a r i e t i e s  

i n  a b o u t  e q u a l  num bers .  The c a s e s  o f  t a b e s  m e s e n t e r i e s  

and c h r o n i c  p e r i t o n i t i s  have a p p r o x i m a t e l y  t h e  same p e r ­

c e n t a g e  of  t h o r a c i c  c o m p l i c a t i o n s ,  tw e lv e  ou t  of t w e n ty -  

s i x  (46 p e r  c e n t )  f o r  t h e  l a t t e r ,  and f i f t e e n  o u t  o f  

t h i r t y - t h r e e  (45  p e r  c e n t )  f o r  t h e  f o r m e r :  b u t  t h e r e  i s  

a  marked d i v e r g e n c e  i n  t h e  form assumed.  In  c h r o n i c  

p e r i t o n i t i s  t h e  l e s i o n s  were m a in ly  pu lm onary  o r  p l e u r a l ,  

n i n e  ou t  of a t o t a l  o f  tw e lv e  t a k i n g  t h i s  fo rm . i n  t h e  

c a s e s  o f  t a b e s  m e s e n t e r i e s  t e n  ou t  of  t h e  f i f t e e n  w i t h  

t h o r a c i c  d i s e a s e  had t h e  c o n d i t i o n  l i m i t e d  t o  t h e  m e d ia s ­

t i n a l  g l a n d s  w i t h  t h e  r e m a in d e r  e q u a l l y  d i s t r i b u t e d  be­

tween t h e  p l e u r a l  and pulmonary  l e s i o n s *

E xam in a t io n  i n  d e t a i l  of eadh  g roup  of  c o m p l i c a t i o n s  

r e v e a l s  a wide d i v e r s i t y  i n  l o c a t i o n  a n d  e x t e n t .  In  t h e  

c a s e s  w i t h  a c t i v e  pulmonary d i s e a s e  t h e  c l i n i c a l  f i n d i n g s  

a r e  v e r y  d e f i n i t e .  An a c c u r a t e  d i a g n o s i s  was made by 

c l i n i c a l  and r a d i o l o g i c a l  i n v e s t i g a t i o n  an d  i n  s i x  of  t h e  

t o t a l  of  t h i r t e e n  t h e s e  f i n d i n g s  w§re v e r i f i e d  by p o s t  

mortem e x a m in a t io n .  The m a j o r i t y  of  t h e s e  c a s e s  showed



t h e  d i s e a s e  t o  be o r i g i n a t i n g - i n  t h e  r o o t  g l a n d s  and 

s p r e a d i n g  i n t o  t h e  pu lm onary  t i s s u e .  In  o n ly  one c a s e  

was th e  l e s i o n  i n  t h e  lu n g  l o c a t e d  i n  t h e  a p i c a l  r e g i o n ,  

th e  t y p i c a l  a d u l t  p h t h i s i s ;  i n  two th e  l e s i o n  was m i l i a r y  

i n  d i s t r i b u t i o n  and i n  one d e f i n i t e l y  b ro n ch o -p n e u m o n ic .  

These t h r e e  l a s t  c a s e s  t e r m i n a t e d  f a t a l l y ,  t h e  d i s s e m i n ­

a t i o n  of t h e  b a c i l l i  a p p a r e n t l y  h a v in g  been  b r o u g h t  a b o u t  

by th e  b lo o d  s t r e a m .

In  t h o s e  c a s e s  where  t h e  d i s e a s e  i n  t h e  pu lm o n a ry  

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

t u r n e d  ou t  to  be more f a v o u r a b l e ,  a s  o n ly  two d e a t h s  

o c c u r r e d  i n  t h e  t o t a l  of  n i n e  c a s e s ,  a l t h o u g h  one was 

i r r e g u l a r l y  d i s m i s s e d  i n  an advanced  s t a t e  o f  to x a e m ia .

The d i a g n o s i s  o f  p l e u r a l  l e s i o n s  was made c h i e f l y  by 

X-ray  e x a m i n a t i o n .  The c o n d i t i o n  was found  t o  be m ost  

p r e v a l e n t  i n  t h e  s u b - a c u t e  forms of  t h e  d i s e a s e ,  tw o -  

t h i r d s  of t h e  t o t a l  b e in g  l o c a t e d  i n  t h i s  g ro u p ,  and : 

e q u a l l y  d i s t r i b u t e d  be tw een  t h e  p l a s t i c  and t h e  a s c i t i c  

v a r i e t y .  P l e u r a l  e f f u s i o n  was a p r o m in e n t  f e a t u r e  i n  - 

s e v e n  c a s e s ,  i n  some o f  which  i t  accompanied  i n t r a - p u I m o n -  

a r y  d i s e a s e .  E f f u s i o n  a l s o  was m o s t  p r e v a l e n t  i n  t h e  

s u b - a c u t e  g ro u p .

The d i a g n o s i s  of  h i lum  d i s e a s e  p r e s e n t e d  much g r e a t e r  

d i f f i c u l t i e s ;  p h y s i c a l  e x a m in a t io n ,  a l t h o u g h  h e l p f u l ,  

was by no  means c o n c l u s i v e  and i n  m ost  c a s e s  t h e  d i a g n o s i s  

was e s t a b l i s h e d  on r a d i o l o g i c a l  f i n d i n g s ,  t h e  l i m i t a t i o n s  

o f  t h e  i n t e r p r e t a t i o n s  b e in g  k e p t  i n  mind .  The a p p e a r ­

ance  o f  o p a c i t i e s  i n  th e  r e g i o n  of  t h e  h i lum  was n o t  t a k e n  

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

a d j a c e n t  lymph g l a n d s .  A h i s t o r y  of p r e v i o u s  a t t a c k s  

o f  pneumonia o r  m e a s l e s  combined w i t h  t h e  e f f e c t s  o f  a -....



smoke l a d e n  a tm o s p h e re  werer-always t a k e n  i n t o  a c c o u n t  a s  

a p o s s i b l e  e x p l a n a t i o n  of  t h e  c o n d i t i o n .  In  many c a s e s ,  

however,  t h e  a p p e a r a n c e  was q u i t e  t y p i c a l ,  some showing 

e v id e n c e  o f  c a l c i f i c a t i o n  and  o t h e r s  e a r l y  in v o lv e m e n t  o f  

the  pu lm on a ry  t i s s u e .  In  some t h e  d i a g n o s i s  was con­

f i r m e d  by s u b s e q u e n t  X-ray  e x a m in a t io n  showing an i n c r e a s e  

i n  t h e  e x t e n t  o f  t h e  l e s i o n .  The d i s t i n c t i o n  b e tw e e n  

a c t i v e  and i n a c t i v e  h i l a r  d i s e a s e  c o u ld  n o t  be l a i d  down 

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

ances  a lo n g  w i t h  t h e  c l i n i c a l  p i c t u r e  formed a f o u n d a t i o n  

f o r  t h e  f i n a l  o p i n i o n .

On t h i s  b a s i s  m os t  of  t h e  r o o t  l e s i o n s  were  found  t o  

be i n a c t i v e ,  o n ly  t h r e e  i n  s i x t e e n  c a s e s  showing d e f i n i t e  

a c t i v i t y .  The g r e a t e s t  number of t h e s e  l e s i o n s  o c c u r r i n g  

i n  one c l i n i c a l  g roup  was fou n d  i n  t h e  c a s e s  o f  t a b e s  _  

m e s e n t e r i c a ,  namely  t e n  or  30 p e r  c e n t  o f  t h e  t o t a l ,  t h e  

r e m a in d e r  b e in g  d i v i d e d  e q u a l l y  among t h e  o t h e r  g r o u p s .  .

The d i f f e r e n t  v a r i e t i e s  of i n t r a - t h o r a c i c  l e s i o n s  .a re  

i l l u s t r a t e d  by t h e  accompanying r e p r o d u c t i o n s ,  t h e  p r i n t s  

h a v in g  b e e n  t a k e n  from  X -ray  f i l m s  c o n s i d e r e d  m os t  t y p i c a l  

of  t h e  s e r i e s .  P l a t e s  I I  t o  VI have been  s e l e c t e d  a s ; 

t y p i c a l  of  h i lum  t u b e r c u l o s i s .

P l a t e  I I  shows d e f i n i t e  r o o t  e n la r g e m e n t  on t h e  r i g h t  

s i d e  i n  a g i r l  o f  f o u r t e e n  y e a r s  who gave  a  h i s t o r y  of  

one y e a r ’s i l l n e s s  b e f o r e  a d m i s s io n ,  and was d i a g n o s e d  a s ^  

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

n o t  i n d i c a t i n g  c a l c i f i c a t i o n .  These f i n d i n g s  were con­

f i r m e d  by p o s t  mortem e x a m in a t io n ,  no i n t r a - p u l m o n a r y  d i s ­

e a s e  b e in g  p r e s e n t .  P l a t e s  I I I  and IV a r e  from c a s e s  o f  

t a b e s  m e s e n t e r i c a  where t h e  r o o t  g l a n d s  a r e  p r o m in e n t ,  and 

e s p e c i a l l y  i n  t h e  l a t t e r  c a l c i f i c a t i o n  i s  more marked t h a n



i n  H a t e  I I .  The c l i n i c a l  p r o g r e s s  i n  t h e s e  two c a s e s  

was s a t i s f a c t o r y  and a s  m ig h t  be e x p e c t e d  t h e  pu lm onary  

c o n d i t i o n  was n o t  p r o g r e s s i v e .  P l a t e s  V and VI show 

th e  pu lm onary  c h an g e s  i n  a c a s e  o f  c h r o n i c  p e r i t o n i t i s .

In  t h e  f i r s t  t h e r e  i s  d e f i n i t e  g l a n d u l a r  i n v o lv e m e n t ,  e s ­

p e c i a l l y  i n  t h e  r e g i o n  of t h e  r i g h t  h i lu m ,  t h e  l e s i o n  

a p p e a r i n g  a c t i v e  a s  t h e r e  i s  no  e v i d e n c e  o f  c a l c i f i c a t i o n .  

The secon d  p l a t e  shows t h e  c o n d i t i o n  s i x  months l a t e r ;  

the  o p a c i t y  i n  t h e  r o o t  i s  d e n s e r  b u t  t h e r e  i s  a l s o  a w e l l  

marked p l e u r a l  l e s i o n  a t  t h e  b a s e .  The t e r m i n a t i o n  h e r e  

was a l s o  f a v o u r a b l e  b u t  p r o g r e s s  was s lo w ,  th e  p u l s e  and 

t e m p e r a t u r e  showing a marked v a r i a t i o n .

P l a t e s  VII  t o  XI have b een  s e l e c t e d  t o  show l e s i o n s  

a f f e c t i n g  t h e  p l e u r a .  P l a t e s  VII  and V I I I  d e m o n s t r a t e  

the  changes  i n  a  c a s e  o f  s u b - a c u t e  p e r i t o n i t i s  w i t h  a s c i t e s  

the  p e r i t o n e a l  e f f u s i o n  b e in g  c o n s i d e r a b l e ,  from which  t h e  

t u b e r c l e  b a c i l l u s  was r e a d i l y  c u l t u r e d .  In  P l a t e  VII  

t h e r e  i s  a d e f i n i t e  e n la rg m e n t  o f  t h e  r o o t  g l a n d s  on t h e  

r i g h t  s i d e  w h i l e  P l a t e  V I I I ,  t a k e n  s i x  months l a t e r ,  shows 

a c o n s i d e r a b l e  c h an g e ,  t h e r e  b e in g  an e x t e n s i v e  p l e u r a l  

l e s i o n  w i th  a l o c a l i s e d  c o l l e c t i o n  of  f l u i d  i n  t h e  u p p e r  

zo n e .  P l a t e s  IX and X a l s o  show p l e u r a l  changes  i n  a 

c a s e  c l i n i c a l l y  v e r y  s i m i l a r  t o  t h e  l a s t .  Here a l s o  t h e  . 

t u b e r c l e  b a c i l l u s  was c u l t u r e d  from t h e  a s c i t i c  f l u i d .

P l a t e  IX shows a d e f i n i t e  b a s a l  p l e u r i s y  i n  t h e  r i g h t  s i d e  

which has c l e a r e d  c o n s i d e r a b l y  i n  P l a t e  X t a k e n  t e n  months 

l a t e r .  The r o o t  o p a c i t y  i s  s t i l l  v i s i b l e . „  The l a s t

two c a s e s  m en t io n ed  b o t h  made an u n e v e n t f u l  r e c o v e r y .

In  P l a t e  XI can be s e en  p l e u r a l  i n v o lv e m e n t  i n  a 

c a s e  of  s u b - a c u t e  p l a s t i c  p e r i t o n i t i s ;  t h e  l e s i o n  i s  a l s o  

on t h e  r i g h t  s i d e  and re sp o n d ed  w e l l  t o  t r e a t m e n t .



P l a t e s  X II  t o  XVI e x e m p l i f y  d e f i n i t e  i n t r a - p u l m o n a r y  

l e s i o n s  o c c u r r i n g  s e c o n d a r i l y  t o  a p r i m a r y  abdom ina l  ; 

f o c u s .  As a l r e a d y  s t a t e d  t h e s e  c a s e s  show a wide v a r ­

i e t y  of pu lm onary  l e s i o n s ,  b u t  a l l  have one f e a t u r e  i n  

common, t h a t  i s  th e  p r e s e n c e  o f  t h e  pu lm onary  c o n d i t i o n  

was a s s o c i a t e d  w i t h  a v e ry  g ra v e  c l i n i c a l  p i c t u r e .  Of 

th e  f i v e  c a s e s  r e c o r d e d  h e re  t h r e e  d i e d  i n  h o s p i t a l ,  one 

was removed by p a r e n t a l  w ish  i n  an  advanced  s t a t e  o f  

t o x a e m ia ,  w h i l e  o i i ly  one made a good r e c o v e r y ,  and t h i s  

a f t e r  a p r o l o n g e d  i l l n e s s  d u r i n g  which  a f a v o u r a b l e  r e s u l t  

seemed u n l i k e l y .

P l a t e  X II  shows an  a c t i v e  pu lm onary  l e s i o n  s p r e a d i n g  

out  from t h e  r o o t  i n t o  t h e  u p p e r  t h i r d  o f  t h e  r i g h t  l u n g  

i n  a c a s e  of s u b - a c u t e  p e r i t o n i t i s  w i t h  a s c i t f c s .  T h is  

c h i l d  was removed home i n  an e x t r e m e l y  i l l  c o n d i t i o n .  

A no th e r  a c t i v e  pu lmonary  l e s i o n  i s  s e e n  on P l a t e  X I I I ,  a 

p a r t i a l  pneum othorax  b e in g  p r e s e n t .  This  i s  t h e  o n ly  

c a s e  w i t h  a c t i v e  i n t r a - p u l m o n a r y  d i s e a s e  which made a 

s a t i s f a c t o r y  r e c o v e r y .

In  P l a t e  XIV e x t e n s i v e  t u b e r c u l o u s  d i s e a s e  i n  b o th  

l u n g s  may be s e e n ,  more e x t e n s i v e  i n  t h e  r i g h t  s i d e .  This  

was c o n f i r m e d  by p o s t  mortem e x a m in a t io n  which p ro ved  

t h e  l e s i o n  to  be broncho-pneum onic  i n  d i s t r i b u t i o n .  Ex­

t e n s i v e  c a s e o u s  a d e n i t i s  of t h e  m e d i a s t i n a l  g l a n d s  was a : 

marked f e a t u r e .  These l e s i o n s  were a s s o c i a t e d  w i t h  

e x t e n s i v e  in v o lv e m e n t  of t h e  m e s e n t e r i c  g l a n d s  and c o n -  : 

s i d e r a b l e  i n t e s t i n a l  u l c e r a t i o n .  P l a t e  XV i s  a  good 

example  of a r a p i d l y  a d v a n c in g  pu lmonary  l e s i o n  c o m p l i c a t ­

in g  an e x t e n s i v e  a c u t e  t u b e r c u l o u s  p e r i t o n i t i s .  The 

pu lm onary  l e s i o n  i s  s e en  t o  t a k e  t h e  form of  a w id e s p r e a d  

broncho-pneum onic  p h t h i s i s  i i u b o t h  l u n g s .  The d u r a t i o n



of  i l l n e s s  i n  t h i s  c a s e  was s h o r t ,  a f a t a l  r e s u l t  f o l l o w ­

i n g  r a p i d l y .  The r a d i o l o g i c a l  f i n d i n g s  were c o n f i r m e d  

by p o s t  mortem e x a m in a t io n .

P l a t e  XVI, t a k e n  i n  a n o t h e r  f a t a l  c a s e  o f  s u b - a c u t e  

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

c o n d i t i o n  i n  t h e  pu lm onary  t i s s u e .  A w i d e s p r e a d  m i l i a r y  

l e s i o n  i s  se en  i n  b o th  l u n g s  which  was accompanied  by a 

c l i n i c a l  p i c t u r e  of  e x t r e m e  to x a e m i a .  P o s t  mortem examin­

a t i o n  showed t h a t  a m i l i a r y  s p r e a d  was a l s o  p r e s e n t  i n  

th e  s p l e e n  and b o th  k i d n e y s .

B e fo re  c o n c l u d i n g  t h i s  s e c t i o n  on pu lm onary  c o m p l i ­

c a t i o n s  i t  i s  n e c e s s a r y  t o  c o n s i d e r  t h e  i m p o r t a n c e  of  t h e  

r e l a t i o n s h i p  be tw een  t h e s e  c o m p l i c a t i o n s  and p r e v i o u s  

c o n d i t i o n s  a f f e c t i n g  th e  r e s p i r a t o r y  sy s te m .  Under t h i s  

head ing  t h r e e  d i s e a s e s  were c o n s i d e r e d ,  namely  m e a s l e s ,  

whooping cough and pneumonia .  Table  VI shows t h e  i n c i ­

dence  of t h e s e  d i s e a s e s  i n  t h e  d i f f e r e n t  c l i n i c a l  t y p e s  

of  abdom ina l  t u b e r c u l o s i s .

TABLE VI.

RELATIONSHIP BETWEEN PULMONARY COMPLICATIONS AND 
PREVIOUS INFECTIOUS DISEASES.

M eas les Who o p in g  
Cough Pneumonia .  ”

All  Cases'  (100)
Cases m i t t  A c t iv e  
Pulmonary Lesions (12]
Cases with. Hilum 
A d e n i t i s  (12)

•  58$ 

60$

75$

40$

53$

50$

26$

25$

33$

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

n o t  an i m p o r t a n t  f a c t o r  p r e d i s p o s i n g  to  pulmonary i n v o l v e ­

m en t ,  a s  t h e i r  f r e q u e n c y  i s  l i t t l e  above t h a t  found  i n  

c a s e s  w i t h o u t  pulmonary c o m p l i c a t i o n s .



The i n c i d e n c e  of m e a s l e s  shows a s l i g h t  i n c r e a s e  i n  

c a s e s  w i t h  a c t i v e  pu lmonary  d i s e a s e  and i s  more marked i n  

t h e  g ro u p  w i t h  h i lu m  a d e n i t i s .  The i n c i d e n c e  o f  p r e v i o u s  

e x i s t e n c e  of  whooping cough and pneumonia  i s  a l s o  i n c r e a s ­

ed  i n  t h i s  g r o u p .  I t  would a p p e a r  t h a t  a h i lum  a d e n i t i s  

r e s u l t i n g  from one of  t h e s e  c o n d i t i o n s  m ig h t  p r e d i s p o s e  

t o  a t u b e r c u l o u s  i n v a s i o n  of  t h e  g l a n d s .

C o n c l u s i o n s .

Owing t o  t h e  d i f f e r e n t  methods of  d i s s e m i n a t i o n ,  t h e  

l e s i o n s  c o m p l i c a t i n g  abdo m ina l  t u b e r c u l o s i s  can  assume a 

wide  v a r i e t y  of l o c a t i o n s ,  p r a c t i c a l l y  e v e r y  t i s s u e  and 

e v e r y  o rg an  b e in g  a p o t e n t i a l  f i e l d  f o r  t h e  p r o p a g a t i o n  

of  t h e  t u b e r c l e  b a c i l l u s ,  s p r e a d  by t h e  medium o f  t h e  

b lo od  s t r e a m  or  o t h e r w i s e .

These c o m p l i c a t i o n s  may make t h e i r  a p p e a ra n c e  v e r y  

e a r l y  i n  t h e  d i s e a s e  and m ig h t  r e s e m b le  c o n c u r r e n t  l e s i o n s .

Foci  a p p e a r i n g  i n  th e  lu n g s  i n c l u d i n g  p l e u r a  and 

m e d i a s t i n a l  g l a n d s ,  a r e  more f r e q u e n t  t h a n  anywhere e l s e ,  

hence a rou g h  c l a s s i f i c a t i o n  may be made o f  pu lm onary  and 

n on-pu lm onary  c o m p l i c a t i o n s .  #.

Of t h e s e  two t h e  pulmonary form i s  by f a r  t h e  more 

i m p o r t a n t ,  n o t  o n ly  from th e  p o i n t  of f r e q u e n c y  b u t  a l s o  

i n  th e  g r a v i t y  of  t h e  c l i n i c a l  p i c t u r e  p r e s e n t e d .

The n o n -p u lm o n a ry  c o m p l i c a t i o n s  may a f f e c t  e i t h e r  

t h e  s o f t  t i s s u e s  or t h e  osseou s  s k e l e t o n  and th e  severity 
of  t h e  l e s i o n  p r e s e n t e d  may v a ry  from a s u p e r f i c i a l  t u b e r ­

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

k i d n e y  and o t h e r  o r g a n s .  However i n  m os t  c a s e s  t h e s e  

c o m p l i c a t i o n s  a r e  of  m inor  s i g n i f i c a n c e .

In  d i a g n o s i n g  pulmonary  c o m p l i c a t i o n s  r a d i o g r a p h y  

i s  o f  t h e  g r e a t e s t  v a lu e  and i n  t h o s e  c a s e s  where t h e



d i s e a s e  i s  l i m i t e d  t o  t h e ^ j n e d i a s t i n a l  g l a n d s :  b u t  t h e

a c t i v i t y  m a y b e  e s t i m a t e d  by f i l m s  r e p e a t e d  a t  r e g u l a r  

i n t e r v a l s .

To a c e r t a i n  e x t e n t  t h e r e  would a p p e a r  t o  be a c o r ­

r e l a t i o n  be tw een  t h e  c h a r a c t e r  o f  t h e  pu lmonary  l e s i o n  

and th e  o r i g i n a l  f o c u s  i n  th e  abdomen. For  example ,  

i n  s im p le  c a s e s  o f  t a b e s  m e s e n t e r i c a  t h e  i n t r a - t h o r a c i c  

l e s i o n s  were l i m i t e d  m ost  f r e q u e n t l y  t o  t h e  m e d i a s t i n a l  

g l a n d s  w hereas  when a s c i t e s  was t h e  p r o m in e n t  f e a t u r e  

p l e u r i s y  w i t h  e f f u s i o n  was more commonly found  a s  

c o m p l i c a t i n g  c o n d i t i o n .  S i m i l a r l y  t h e  m os t  a c u t e  p u l ­

monary l e s i o n s  o c c u r r e d  i n  c a s e s  w i t h  c o r r e s p o n d i n g l y  : 

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

When th e  t u b e r c u l o u s  f o c u s  i s  l i m i t e d  t o  t h e  m e d ia s ­

t i n a l  g l a n d s  on one s i d e  o n ly ,  t h e  r i g h t  i s  a f f e c t e d  more 

f r e q u e n t l y  t h a n  t h e  l e f t ,  i n  t h i s  s e r i e s  t h e  r e l a t i o n  

b e i n g  s e v e n t e e n  of t h e  fo rm e r  t o  two of  t h e  l a t t e r .  When 

th e  c o n d i t i o n  i s  b i l a t e r a l  t h e  d i s e a s e  i s  u s u a l l y  more 

p ronounced  i n  t h e  r i g h t  th a n  i n  t h e  l e f t  s i d e .

(7 )  The T u b e r c u l i n  T e s t s  i n  Abdominal T u b e r c u l o s i s .

In  c o n s i d e r i n g  the  v a r i o u s  m ethods  of  i n v e s t i g a t i n g  

t h e  r e a c t i o n  of i n d i v i d u a l s  to  t u b e r c u l i n  t h e  c h o ic e  l a y  

be tween t h e  c u ta n e o u s  r e a c t i o n  of von P i r q u e t  and th e  

i n t r a - c u t a n e o u s  method o f  Mantoux. O th e r  m e th o d s ,  a t  one 

t im e  p o p u l a r ,  have m o s t ly  gone out  of  f a v o u r .  The sub­

c u ta n e o u s  t e s t  h a s  now f a l l e n  i n t o  d i s u s e  and was c o n s i d ­

e r e d  u n s u i t a b l e  by th e  M ed ica l  R e s e a r c h  C ounc i l  T u b e r c u l i n  

Committee ( 1 9 2 5 -1 9 2 8 ) .  S i m i l a r l y  t h e  c o n j u n c t i v a l  t e s t  

has  been r e n d e r e d  o b s o l e t e  on th e  g ro un d s  o f  b e in g  u n r e ­

l i a b l e  and p a i n f u l  on a p p l i c a t i o n .  The p e r c u t a n e o u s



t e s t  of Moro d e p e n d in g  on a r e a c t i o n  f o l l o w i n g  t h e

i n u n c t i o n  of a m i x t u r e  of o ld  t u b e r c u l i n  and a nh yd ro u s

l a n o l i n ,  has  a l s o  l a r g e l y  f a l l e n  o u t  of  f a v o u r ;  even  th e
(15)

r e c e n t  m o d i f i c a t i o n  of t h e  t e s t  a s  s u g g e s t e d  by L o v e t t  

has  n o t  been  h a i l e d  a s  a s u c c e s s .

The c u t a n e o u s  and i n t r a - c u t a n e o u s  m ethods  now h o ld  

t h e  f i e l d  o f  p r e s e n t - d a y  mass i n v e s t i g a t i o n .  The e x t e n ­

s i v e  works c a r r i e d  o u t  by numerous a u t h o r i t i e s  i n  t h e  

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

the  l a t t e r  method b o th  f o r  a c c u r a c y  of  t e c h n i q u e  and 

r e l i a b i l i t y  of r e s u l t s .  The a d v a n t a g e s  o f  an i n t r a d e r m a l  

i n j e c t i o n  ove r  t h a t  of s c a r i f i c a t i o n  when c a r r i e d  o u t  i n  

c h i l d r e n  can  be r e a d i l y  a p p r e c i a t e d .  The i n t r a - c u t a n e o u s  

method was f i r s t  u s e d  i n  man by Mantoux i n  1910 and when 

compared w i t h  t h e  c u t a n e o u s  method of von P r i q u e t  he fo un d  

a d i s c r e p a n c y  of 21 p e r  c e n t  i n  f a v o u r  of h i s  t e s t .

O th e r  v a r y i n g  p e r c e n t a g e s  i n  f a v o u r  of  t h e  t e s t  o f  

Mantoux have been  r e c o r d e d  by v a r i o u s  i n v e s t i g a t o r s .  Mohti  

i n  1912 w ork ing  w i t h  58 c l i n i c a l l y  t u b e r c u l o u s  c h i l d r e n  

and 516 p a t i e n t s  c l i n i c a l l y  n o n - t u b e r c u l o u s  o r  d o u b t f u l ,  

found an e q u a l i t y  i n  th e  f i r s t  g roup  b u t  a  d i s c r e p a n c y  

of  9 p e r  c e n t  i n  f a v o u r  o f  t h e  i n t r a - c u t a n e o u s  t e s t  i h  

t h e  second  g ro u p .

Lav idsohn  i n  1920 and N ehr ing  i n  1922 i n  t h e i r  com- 

p a r i s o n s  found p e r c e n t a g e s  o f  15 and 10 r e s p e c t i v e l y  i n

f a v o u r  o f  t h e  i n t r a - c u t a n e o u s  r o u t e .
(14)

Smith i n  1929 c a r r i e d  ou t  c o m p ar ison s  i n  ove r  3000 

c a s e s ,  p r a c t i c a l l y  a l l  be ing  c h i l d r e n  u n d e r  13 y e a r s  o f  

a g e .  Over t h e  whole s e r i e s  t h e r e  was a v a r i a n c e  o f  9
(15 )

p e r  c e n t  i n  f a v o u r  of  t h e  i n t r a - c u t a n e o u s  m ethod .  H a r t  

a r r i v e d  a t  t h e  c o n c l u s i o n  t h a t " t h e  i n t r a - c u t a n e o u s  or



Mantoux t e s t  u s e d  i n  d o s e s  o f - 0 . 1  c .  of  1 :1 00 0  d i l u t i o n  

i s  a t  l e a s t  a s  s e n s i t i v e  a s ,  and i n  b i g g e r  d o s e s  more 

s e n s i t i v e  t h a n  t h e  von P i r q u e t  o r  c u t a n e o u s  t e s t  when 

t h e  maximum c o n c e n t r a t i o n  of t u b e r c u l i n  i s  u sed  f o r  

t h e  l a t t e r  m ethod .  The i n t r a c u t a n e o u s  t e s t  i s  t h u s  one 

th o u sa n d  or more t im e s  a s  s e n s i t i v e ,  i f  c o n c e n t r a t i o n  be 

compared w i t h  c o n c e n t r a t i o n .

M a t e r i a l  and Techn ique  employed i n  t h e  Mantoux T e s t .

Human Old T u b e r c u l i n  a s  s u p p l i e d  by Burrough Wellcome 

and Go. was made i n  d i l u t i o n s  of  1 : 1 0 0 ,0 0 0 ;  1 : 1 0 , 0 0 0 ;

1 :1000  and 1 :1 0 0 .  The d i l u t a n t  employed was 0 . 5  p e r  

c e n t  p h e n o - s a l i n e , 0 . 1e.e.of t u b e r c u l i n  was d i l u t e d  i n  10c.c. 

o f  p h e n o - s a l i n e  g i v i n g  a s t r e n g t h  of  1 : 100 , M g h e r  d i l u ­

t i o n s  b e in g  d e r i v e d  from t h i s  o r i g i n a l .  The maximum p e r i o d  

of  t im e  d u r i n g  which any q u a n t i t y  was r e t a i n e d  was l i m i t ­

ed to  f o u r t e e n  d a y s ,  f r e s h  m a t e r i a l  b e i n g  p r e p a r e d  a f t e r  

t h i s  t i m e .  Any s i g n  of  o p a l e s c e n c e  o r  d e p o s i t  was s u f ­

f i c i e n t  r e a s o n  f o r  r e j e c t i n g  t h e  b a t c h .  This  m a t e r i a l  

was s t o r e d  i n  a i r - t i g h t  g l a s s  c o n t a i n e r s  w i t h  a c l o s e -  

f i t t i n g  r u b b e r  c ap .

The s y r i n g e  employed was an a l l - g l a s s  t u b e r c u l i n  

s y r i n g e  of c a p a c i t y  l c c  d i v i d e d  i n t o  t e n  m a jo r  d i v i s i o n s  

of 0 . 1  cc and tw e n ty  minor  d i v i s i o n s  of  0 . 0 5  c c .  F i n e ,  

s h o r t  b e v e l l e d  i n t r a - d e r m a l  n e e d l e s  were employed f o r  

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

was t h e  f l e x o r  s u r f a c e  of  t h e  fo re a rm  which had p r e v i o u s l y  

been c l e a n e d  w i t h  m e t h y l a t e d  s p i r i t .  The s u c c e s s  o f  t h e  

i n j e c t i o n  was ju d g ed  by the  a p p e a ra n c e  o f  a w h i t e  c i r c u m ­

s c r i b e d  b l e b  i n  t h e  s k i n .  In  d o u b t f u l  c a s e s  o r  where 

u se  was made of  weak d i l u t i o n s ,  a c o n t r o l  t e s t  was em­

p lo y e d  i n  t h e  o t h e r  arm, the  c o n t r o l  m a t e r i a l  b e i n g  0 .5



p e r  c e n t  p h e n o - s a l i n e .  T he-_ reac t ion  was examined a t  

t h e  end of 48 and 72 h o u r s .  The d e g r e e  of  r e s p o n s e  was 

e s t i m a t e d  by a c c u r a t e l y  m e a s u r in g  t h e  d i a m e t e r  of  t h e  

a r e a  of e ry th e m a ,  t h e  maximum of  t h e  two c o n s e c u t i v e  

r e a d i n g s  b e in g  t a k e n .  The t o t a l  a r e a  o f  e r y t h e m a  was 

c o n s i d e r e d  more r e l i a b l e  t h a n  t h e  a r e a  of  c e n t r a l  oedema 

which was fo u n d  t o  be v a r i a b l e .

The r e s p o n s e  t o  d i l u t i o n s  of  1 : 1 0 0 ,0 0 0  was found  

t o  be i n c o n c l u s i v e .  In  a g rou p  o f  41 c a s e s  c o n s i d e r e d  

t o  be d e f i n i t e l y  t u b e r c u l o u s  24 (63*4  p e r  c e n t )  gave a 

p o s i t i v e  r e a c t i o n  and 15 ( 36.6  p e r  c e n t )  a n e g a t i v e  

r e a c t i o n .  In  a c o r r e s p o n d i n g  g roup  o f  12 c a s e s  d e f i n ­

i t e l y  n o n - t u b e r c u l o u s  7 ( 58.3  p e r  c e n t )  were n e g a t i v e  :and 

f i v e  ( 4 1 .7  p e r  c e n t )  d o u b t f u l .  In  many a c c e p t e d  a s  

p o s i t i v e  t h e  r e a c t i o n  was vague and i n d e f i n i t e .

On t e s t i n g  t h e  41 d e f i n i t e l y  t u b e r c u lo u s -  c a s e s  w i t h  

th e  n e x t  s t r e n g t h  of  t u b e r c u l i n  nam ely  1 : 10 , 000 , 30 ( 7 2 . 2  

p e r  c e n t )  gave a p o s i t i v e  and 10 ( 22.8  p e r  c e n t )  a n e g a t i v e  

r e a c t i o n ,  t h e  r e m a in in g  one n o t  h a v in g  been t e s t e d .  Re­

t e s t i n g  a g a i n  i m m e d ia te ly  a f t e r w a r d s  w i t h  d i l u t i o n s  of  

1 : 1000 , a t o t a l  of 38 ( 9 2 . 5  p e r  c e n t )  gave a p o s i t i v e  ; 

r e s u l t  and 3 ( 7*5 p e r  c e n t )  n e g a t i v e .

The s i g n i f i c a n c e  of t h e s e  t h r e e  n e g a t i v e  r e s u l t s  . 

w i l l  be c o n s i d e r e d  l a t e r .  Thus i t  was se en  t h a t  f rom a 

p r a c t i c a l  p o i n t  o f  view th e  v a lu e  of  d i l u t i o n s  of  1 : 100,000  

was a s t r i c t l y  l i m i t e d  one and f o r  t h a t  r e a s o n  f u r t h e r  

i n v e s t i g a t i o n  was c o n c e n t r a t e d  on d i l u t i o n s  of  1 : 10,000  

and 1 : 1000 , p a r t i c u l a r l y  t h e  l a t t e r  s t r e n g t h .

As r e g a r d s  t h e  r e a c t i o n s  o f  t h e  d i f f e r e n t  c l i n i c a l  

t y p e s  to  d i l u t i o n s  of  1 : 100 , 000 , no  d i s t i n c t i o n  c o u ld  be 

drawn between t h o s e  showing g l a n d u l a r  in v o lv e m e n t  and



t h o s e  i n  whom t h e  p e r i t o n e u m  was a f f e c t e d .  Of t h e  f o r m e r  

12 were p o s i t i v e  and 6 n e g a t i v e  w h i l e  o f  t h e  l a t t e r  g ro u p  

11 were p o s i t i v e  and 5 n e g a t i v e .

An i n t e r e s t i n g  o b s e r v a t i o n  was made r e g a r d i n g  c a s e s  

showing d e f i n i t e  s i g n s  of a s c i t e s ,  t h a t  i n  t h r e e  o f  t h i s  

v a r i e t y  t e s t e d  a l l  gave a n e g a t i v e  r e a c t i o n  t o  t h e  d i l u ­

t i o n  of  1 : 100 , 000 .

3he Value of  a P o s i t i v e  R e a c t i o n .

In  th e  c o n s i d e r a t i o n  of  t h e  v a l u e  o f  a p o s i t i v e  

r e a c t i o n  t o  t h e  i n t r a - c u t a n e o u s  i n j e c t i o n  of t u b e r c u l i n  

th e  p ro b lem  m ust  be c o n s i d e r e d  f rom t h r e e  a s p e c t s ,  f i r s t l y  

t h e  q u e s t i o n  of  d i a g n o s i s ,  s e c o n d ly  t h e  p r o g n o s i s  of  t h e  

c a s e ,  and f i n a l l y  t h e  e s t i m a t i o n  of t h e  a c t i v i t y  of  t h e  

l e s i o n .  H a r t  i n  h i s  c o n c l u s i o n s  s t a t e d  t h a t  a p o s i t i v e  

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

had t a k e n  p l a c e ,  w h a te v e r  t h e  age  of  t h e  i n d i v i d u a l  and 

a l s o  i t  had i t s  c h i e f  c l i n i c a l  v a l u e  i n  i n f a n c y  where t h e  

phenomenon was more l i k e l y  t o  be a s s o c i a t e d  w i t h  a c t i v e  

t u b e r c u l o s i s .  The younger  t h e  age t h e  worse  t h e  p r o g ­

n o s i s  .

This  l a s t  s t a t e m e n t  i s  borne  o u t  by com par ing  t h e  

maximum r e s u l t  o b t a i n e d  i n  t h r e e  g r o u p s  o f  18 d e f i n i t e l y  

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

a g e d  0 - 5  y e a r s ,  5-10 y e a r s  and 10 -15  y e a r s  r e s p e c t i v e l y *  

Ihe 10-15 age g roup  showed t h e  h i g h e s t  r e a d i n g s  w i t h  an 

a v e ra g e  o f  6.6  c m s . ;  t h e  5-10 age g ro u p  came n e x t  w i t h  

an  a v e r a g e  of 5-2 c m s . ,  and th e  0-5  age  g roup  l o w e s t  

w i th  an a v e ra g e  of  cms. Comparisons were n e x t  made 

i n  t h e  d i f f e r e n t  age g ro u p s  of  a p p a r e n t l y  n o n - t u b e r c u l o u s  

c h i l d r e n .  This g ro u p  of c o n t r o l s  was composed m o s t ly  

of o r t h o p a e d ic  c a s e s ,  p r a c t i c r a l l y  a l l  s u f f e r i n g  from



p o s t  i n f a n t i l e  p a r a l y s i s ,  t h e - e x c e p t i o n s  b e in g  one c a s e  

of  t o r t i c o l l i s ,  one c a s e  o f  s p i n a  b i f i d a ,  and one of  genu, 

va lgum . The s t r e n g t h  of  t u b e r c u l i n  u s e d  was 1 :1 0 0 0 .  Of 

t h e  g ro u p  aged 0-5  y e a r s ,  f o u r  i n  num ber ,  a l l  gave a 

n e g a t i v e  r e a c t i o n ;  of f o u r  i n  t h e  5-10 y e a r s  g r o u p ,  one 

was p o s i t i v e ;  w h i l e  a t o t a l  of  s e v e n  o u t  of  e l e v e n  i n  

t h e  10-15  age g ro u p  were p o s i t i v e .

I t  may be s t a t e d  t h e t e f o r e  t h a t  t h e  v a l u e  of  a 

p o s i t i v e  r e a c t i o n  to  t u b e r c u l i n  d e c r e a s e s  a s  t h e  age of  

t h e  c h i l d  a d v a n c e s ,  t h a t  i s  b r o a d l y  s p e a k i n g  i n  t h e  group- 

below t h e  age of f i v e  y e a r s  a p o s i t i v e  r e s u l t  i s  o f  t h e  

g r e a t e s t  s i g n i f i c a n c e ;  be tween f i v e  and t e n  y e a r s ,  o f  

d o u b t f u l  v a l u e ;  and ove r  t e n  y e a r s  of l i t t l e  i m p o r t a n c e .

H y p e r s e n s i t i v e n e s s  t o  T u b e r c u l i n  a s  a Guide i n  P r o g n o s i s .
(16)

l o b b a n  making u se  of  t h e  changes  of  a l l e r g y  p r o ­

duced by r e p e a t e d  t u b e r c u l i n  t e s t s  c la im e d  t o  be a b l e  

to  e s t i m a t e  t h e  g r a v i t y  o f  any p a r t i c u l a r  c a s e  and a l s o  

t h e  u l t i m a t e  p r o g n o s i s .  An i n c r e a s i n g  r e a c t i o n  s u g g e s t ­

ed a f a v o u r a b l e  d e g re e  of  imm unity ,  w h i l e  a d e c r e a s i n g ,  

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

a r e s u l t a n t  poor  p r o g n o s i s .  H a r t  however th ro w s  d o u b t  

on t h i s  c o n c l u s i o n  and p o i n t e d  ou t  t h a t  he found  an i n ­

c r e a s e d  r e s p o n s e  on r e t e s t i n g  c l i n i c a l l y  n o n - t u b e r c u l o u s  

i n d i v i d u a l s .  He s u g g e s t e d  t h a t  t h i s  d i s c r e p a n c y  m ig h t  

be due t o  v a r i a t i o n s  i n  th e  t im e  i n t e r v a l  be tw een  t e s t s .

Adopt ing  t h e  q u a n t i t a t i v e  method o f  m e a su r in g  r e ­

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

w i t h  s i m i l a r  d i l u t i o n s  of t u b e r c u l i n  and any i n c r e a s e  o r  

d e c r e a s e  i n  r e s p o n s e  was r e c o r d e d  i n  c e n t i m e t r e s .

The o b s e r v a t i o n s  were c a r r i e d  out  i n  56 c a s e s ,

28 m a le s  and 28 f e m a le s ;  43 of  t h e s e  were c l i n i c a l l y



56.

t u b e r c u l o u s  and 15 c l i n i c a l l y - n o n - t u b e r c u l o u s . In  t h e  

g ro up  of 45 t u b e r c u l o u s  c a s e s ,  51 showed an i n c r e a s e d  

r e s p o n s e  on r e t e s t i n g ,  9 a d e c r e a s e  and  5 no c h a n g e .  Of 

t h e  15 n o n - t u b e r c u l o u s  c a s e s  5 gave an i n c r e a s e d  r e a c t i o n ,  

and one a d e c r e a s e ,  t h e  r e m a in in g  7 b e in g  u n c h an g e d ,  6 

of them g i v i n g  a r e p e a t e d  n e g a t i v e  r e s u l t .  In  b o th  

g ro u p s  t h e  c a s e s  showing an i n c r e a s e d  r e a c t i o n  p r e p o n d e r ­

a t e d  over  t h o s e  w i t h  a d e c r e a s e .  As w i l l  be m e n t io n e d  

l a t e r ,  a p e r s i s t e n t  n e g a t i v e  r e s u l t  was fo u n d  i n  t h o s e  

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

i t i s .  E x a m in a t io n  of t h e  o t h e r  r e s u l t s  showed t h a t  no 

d e f i n i t e  c o n c l u s i o n s  c o u ld  be d ra w n .  I n  t h e  m a j o r i t y  

o f  t h e s e  c a s e s  on a c l i n i c a l  b a s i s  t h e  p r o g n o s i s  was 

good, t h i s  b e i n g  ju d g ed  by an a b s e n c e  of symptoms and an 

i n c r e a s e  i n  w e i g h t .  C o r r e s p o n d ! ^  l y  a h ig h  p e r c e n t a g e  of  

t h e s e  gave an i n c r e a s i n g  r e s p o n s e  t o  t u b e r c u l i n ,  t h u s  

f a v o u r i n g  th e  p r o g n o s t i c  v a lu e  of  t h e  p r o c e d u r e .  However, 

numerous e x c e p t i o n s  were f o u n d ,  c a s e s  t h a t  were c l i n i c a l l y  

making p r o g r e s s  were fo u n d  t o  g iv e  a d i m i n i s h i n g  r e a c t i o n  

and o t h e r s  t h a t  were g o in g  s t e a d i l y  d o w n h i l l  w i t h  i n o r e a e -  

ing tox ae m ia  and l o s s  of w e ig h t  were found  t o  g iv e  an 

i n c r e a s e d  r e s p o n s e .

Response t o  T u b e r c u l i n  a s  an I n d i c a t i o n  of A c t i v i t y .

Luker i n  1920 supported t h e  t h e o r y  f i r s t  p u t  f o r ­

ward by Roemer and J o s e p h  i n  1909 t h a t  by means of  t h e  

i n t r a - c u t a n e o u s  t e s t  a d i s t i n c t i o n  c o u ld  be made be tw een  

a c t i v e  and i n a c t i v e  t u b e r c u l o s i s .  Opie and M 'Phedran  

c o n c lu d e d  t h a t  t h e  weaker t h e  s o l u t i o n  of  t u b e r c u l i n  to  

which a c h i l d  would re spo n d  or t h e  more s e v e r e  t h e  r e ­

a c t i o n ,  th e  g r e a t e r  was t h e  chance  of t h e  c o n d i t i o n  be­

i n g  an a c t i v e  one o f  g r a v e  s i g n i f i c a n c e .  On t h e  o t h e r



hand Monti  was u n a b le  t o  make any  c o r r e l a t i o n  be tween 

a c t i v i t y  and' q u a n t i t a t i v e  r e s p o n s e s  t o  t u b e r c u l i n .

E s t i m a t i o n s  of  a c t i v i t y  were a t t e m p t e d  i n  t h e  g roup  

of  c a s e s  l a s t  q u o t e d .  As a l r e a d y  m e n t io n e d  some of  

t h e  m ost  a c u t e l y  i l l  c a s e s  w i t h  u n d o u b te d  a c t i v i t y  f a i l e d  

t o  g i v e  any r e s p o n s e  t o  i n t r a c u t a n e o u s  t u b e r c u l i n ,  w h i l e  

c a s e s  t h a t  d i d  r e s p o n d  showed no p a r a l l e l i s m  w i t h  a c t i v i t y .  

These f i n d i n g s  a r e  i l l u s t r a t e d  by r e f e r r i n g  t o  two i n d i v ­

i d u a l  c a s e s .  J . H . ,  f e m a le ,  aged  14 y e a r s ,  d i a g n o s e d  a s  

t a b e s  m e s e n t e r i c a ,  showed t h e  g r e a t e s t  r e a c t i o n  t o  IjlOOO 

t u b e r c u l i n  of any c a se  t e s t e d ,  t h e  a r e a  of  e ry them a b e in g  

a b o u t  10 cm. i n  d i a m e t e r j  c l i n i c a l l y  t h i s  c h i l d  showed 

no s i g n s  of a c t i v i t y ,  p r o g r e s s  b e in g  u n e v e n t f u l  and accom­

p a n i e d  by a s a t i s f a c t o r y  i n c r e a s e  i n  w e i g h t .  On th e  o t h e r  

hand ,  M.M., f e m a le ,  aged 8 y e a r s ,  a l s o  d i a g n o s e d  a s  t a b e s  

m e s e n t e r i c a ,  gave  o n ly  a s l i g h t  r e s p o n s e  t o  t h e  same 

s t r e n g t h  o f  t u b e r c u l i n ,  t h e  a r e a  o f  e r y th e m a  b e in g  1 cm. 

i n  d i a m e t e r .  This  c h i l d  made good p r o g r e s s  i n  h o s p i t a l  

dnd was d i s m i s s e d  w i t h  no  e v id e n c e  of  a c t i v i t y .  However, 

one y e a r  l a t e r  she  d e v e lo p e d  e v id e n c e  of a c u t e  p e r i t o n i t i s ,  

l a p a ro to m y  r e v e a l i n g  an e x t e n s i v e  a c t i v e  t u b e r c u l o u s  i n - ,  

v a s i o n  of t h e  p e r i t o n e u m .  Thus i t  may be seen  t h a t  t h e  

i n t e n s i t y  of r e a c t i o n  i n  t h e  Mantoux t e s t  c a n n o t  be 

a c c e p t e d  a s  a  r e l i a b l e  i n d i c a t i o n  of  t h e  e x t e n t  of a c t ­

i v i t y  o f  t h e  t u b e r c u l o u s  f o c u s .

The Value of a N e g a t i v e  Response t o  T u b e r c u l i n .

A l though  i t  can be assumed t h a t  a p o s i t i v e  r e a c t i o n  

t o  t u b e r c u l i n  i n d i c a t e s  t h a t  t h e  r e a c t i n g  i n d i v i d u a l  has  

a t  some t im e  d e v e lo p e d  an a c t i v e  f o c u s  o f  t u b e r c u l o s i s ,



e i t h e r  e x t e n s i v e  o r  o th e r w i s e , -  i t  does  n o t  however 

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

i l i t y  of s u c h  an e v e n t  hav in g  t a k e n  p l a c e .  Y e t ,  d u r i n g  

h i s  e a r l y  work on t h e  t u b e r c u l i n  t e s t ,  Mantoux s t r e s s e d  

the  v a lu e  of t h e  n e g a t i v e  r e a c t i o n  as  f o l l o w s  : MA

n e g a t i v e  t e s t ,  e x c e p t  i n  m e a s l e s ,  m e n i n g i t i s ,  m i l i a r y  

t u b e r c u l o s i s  and adv anced  c a s e s  w i t h  marked to x a e m ia ,  i s  

a n  a rgum ent  of t h e  f i r s t  o r d e r  i n  e x c l u d i n g  t u b e r c u l o s i s .  

C o n t r a r y  t o  m ost  c l i n i c a l  m e th o d s ,  t h e  v a l u e  of  t h e  i n t r a -  

c u ta n e o u s  t e s t  l i e s  i n  n e g a t i v e  r e s u l t s .  "

In  th e  g e n e r a l  e s t i m a t i o n  of n e g a t i v e  r e s p o n s e s  t o  

t h e  t u b e r c u l i n  t e s t ,  t h e  f a c t o r  t o  be c o n s i d e r e d  i s  t h e  

s t r e n g t h  of  t h e  d i l u t i o n  u s e d .  As a l r e a d y  p o i n t e d  o u t ,  

n e g a t i v e  r e s p o n s e s  to  s t r e n g t h s  o f  1 : 100,000  and 1 : 10,000  

a r e  of l i t t l e  s i g n i f i c a n c e ,  e r r o r s  o f  56.6  p e r  c e n t  and 

22.8  p e r  c e n t  w e r e  found r e s p e c t i v e l y  i n  each c a s e  i n  p a t ­

i e n t s  d e f i n i t e l y  s u f f e r i n g  from t u b e r c u l o s i s .  The m a j o r ­

i t y  of  w o rk e r s  i n  t h i s  f i e l d  have employed a d i l u t i o n : o f  

1:1000 a s  a s t a n d a r d  one. Engel i n  1911 s u g g e s t e d  t h a t  

d i l u t i o n s  of 1 : 10,000  and 1:1000 were t o o  weak and a d v i s e d  

t h a t  d o u b t f u l  c a s e s  sh o u ld  be r e t e s t e d  w i t h  c o n c e n t r a t i o n s  

of 1 : 100 , 1:10 or even u n d i l u t e d  t u b e r c u l i n ,  and c o n s i d ­

e re d  t h i s  p r o c e d u r e  of  most  v a lu e  i n  p a t i e n t s  w i t h  c a c h e x ia ,  

m i l i a r y  t u b e r c u l o s i s ,  m e n i n g i t i s  and a c u t e  i n f e c t i o n s .

In  t h e  hundred  c a s e s  u n d e r  r e v i e w ,  19 t h a t  were 

n e g a t i v e  t o  c o n c e n t r a t i o n s  o f  1:1000 were r e t e s t e d  w i t h  

1:100 s t r e n g t h  b u t  th e  r e s p o n s e s  were i n d e f i n i t e .  ' 5 

gave what were c o n s i d e r e d  p o s i t i v e  r e s u l t s ; t h r e e  o f  

t h e s e  were advanced  c a s e s  o f  t u b e r c u l o u s  p e r i t o n i t i s  and  

the  o t h e r  two w ere  c l i n i c a l l y  d o u b t f u l .



The p o s i t i v e  r e s u l t s  were l i a b l e  t o  be c o n fu s e d  w i t h  

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

t i c  s e n s i t i z a t i o n *

H a r t  i n  h i s  1929 London I n v e s t i g a t i o n  of  1050 

c l i n i c a l l y  t u b e r c u l o u s  i n d i v i d u a l s  found  a 12 p e r  c e n t  

f a i l u r e  t o  r e a c t  t o  1 :1 0 , 000 ; 5*7 p e r  c e n t  t o  1 : 1000;

2.75  p e r  c e n t  t o  1 : 100 ; 2 .5  p e r  c e n t  to  1 : 10 , and a

minimum e r r o r  o f  2 .2  p e r  c e n t  w i th  u n d i l u t e d  t u b e r c u l i n .

He a d m i t s  however t h a t  t h e  p e r c e n t a g e  e r r o r  w a s  h i g h e r  

(6  w i t h  1:1000 and 5 .5  w i th  u n d i l u t e d  t u b e r c u l i n )  i n  

c h i l d r e n  u n d e r  t h e  a g e  of f i v e  y e a r s .  Most of t h e  c a s e s  

t e s t e d  were p u lm o n a ry ,  b u t  he found  c a s e s  s u f f e r i n g  from 

p l e u r a l  and p e r i t o n e a l  t u b e r c u l o s i s  gave  t h e  g r e a t e s t  

p e r c e n t a g e  o f  e r r o r s  w i t h  s t r o n g  c o n c e n t r a t i o n s .

I t  would a p p e a r  t h e r e f o r e  from t h e  c a s e s  i n v e s t i g a t e d  

t h a t  n e g a t i v e  r e s u l t s  w i t h  s t a n d a r d  d i l u t i o n s  a r e  d e r i v e d  

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

i c a l l y  and o t h e r w i s e  n o n - t u b e r c u l o u s  and s e c o n d l y  t h o s e  

w i t h  ad vanced  l e s i o n s  i n  th e  t e r m i n a l  s t a g e s  and accom­

p a n ie d  w i t h  marked to x a e m ia .  I t  i s  c h i e f l y  t h e  l a t t e r  

g roup  t h a t  g i v e s  p o s i t i v e  r e a c t i o n s  w i t h  lo w e r  r  d i l u t i o n s ,  

which i s  o f  l i t t l e  v a lu e  from a d i a g n o s t i c  p o i n t  o f  view 

a s  t h e  c o n d i t i o n  i s  m a n i f e s t  on c l i n i c a l  f i n d i n g s  a lo n e *

Some i n t e r e s t i n g  p o i n t s  a r e  n o t i c e a b l e  when th e  

d e g r e e  of r e a c t i o n  t o  t u b e r c u l i n  i s  c o n s i d e r e d  w i t h  

r e f e r e n c e  t o  e a c h  c l i n i c a l  g ro u p .  The c o n c l u s i o n s  have 

been  d ra w n  from t h e  maximum r e s u l t s  r e c o r d e d  w i t h  t h e  

s t a n d a r d  1 :1000  d i l u t i o n  of t u b e r c u l i n .  On an a v e r a g e  

t h e  g r e a t e s t  d e g re e  of  r e a c t i o n  was o b t a i n e d  i n  t h e  

g roup  t a b e s  m e s e n t e r i c a ,  t h a t  Is  p a t i e n t s  w i t h  o n ly  a



g l a n d u l a r  in v o lv e m e n t  fourid on c l i n i c a l  e x a m i n a t i o n .

When m e a s u r e d ,  t h e  r e s u l t s  v a r i e d  from .9  cms. t o  12*4oms ,  

t h e  a v e r a g e  b e in g  5*2 cms. Those c l a s s i f i e d  a s  c h r o n i c  

t u b e r c u l o u s  p e r i t o n i t i s  came n e x t  w i t h  r e a d i n g s  v a r y i n g  

be tw een  .9 cms. and 7 c m s . ,  t h e  a v e r a g e  b e in g  4.3  cms.

The s u b - a c u t e  c a s e s  were i n  th e  n e x t  h i g h e s t  g ro u p  w i t h  

f i g u r e s  v a r y i n g  f ro m  0 t o  6.5  cms. and 0 t o  6.3  cms. 

f o r  t h e  p l a s t i c  and a s c i t i c  v a r i e t i e s  r e s p e c t i v e l y ,  t h e  

a v e r a g e  b e in g  4*6 cms. and 2.6  cms. r e s p e c t i v e l y .  Those 

showing a c u t e  t u b e r c u l o u s  p e r i t o n i t i s  gave t h e  l o w e s t  

r e a d i n g s ,  0 t o  1.8  c m s . ,  t h e  a v e r a g e  b e in g  1 .2  cms.

The q u a n t i t y  of r e a c t i o n  a p p e a r s  t o  be i n  d i r e c t  

p r o p o r t i o n  to  t h e  d e g re e  of  im m uni ty .  Thus i n  th e  c a s e s  

where t h e  i n f e c t i o n  was l i m i t e d  to  t h e  m e s e n t e r i c  g l a n d s  

t h e  g r e a t e s t  r e a c t i o n s  a r e  s e e n .  The o t h e r  e x t re m e  i s  

found where t h e  c o n d i t i o n  i s  c l i n i c a l l y  w id e s p r e a d  and 

a c u t e ,  w i th  a c o r r e s p o n d i n g l y  l i m i t e d  d e g re e  o f  r e s i s t a n c e  

i n  t h e  p a t i e n t .

* * * * * * * * * * * * * * * * *



E. THE DIAGNOSIS OF ABDOMINAL TUBERCULOSIS.

I t  has  been  r e p e a t e d  and s t r e s s e d  i n  e a c h  s u c c e e d i n g  

s e c t i o n  of  t h i s  work t h a t  i n  abd o m in a l  t u b e r c u l o s i s  e x a c t ­

n e s s  of d i a g n o s i s  i n  many c a s e s  p r e s e n t s  a p rob lem  w i t h  

many d i f f i c u l t i e s .  The r e s u l t s  of i n v a s i o n  of  t h e  

t u b e r c l e  b a c i l l u s  may v a r y  from  an i n d e t e c t a b l e  l e s i o n  

q u i t e  c o m p a t i b l e  w i t h  a p p a r e n t l y  good h e a l t h  t o  a c l i n i c a l  

p i c t u r e  p r e s e n t i n g  t h e e x t r e m e s  of  t o x a e m i a ,  c a c h e x i a  

and e m a c i a t i o n ,  a t  t h i s  s t a g e  a c o n d i t i o n  which has  o n ly  

one p o s s i b l e  ending*

(1 )  D ia g n o s i s  on C l i n i c a l  f i n d i n g s .

B e fo re  c o n s i d e r i n g  th e  s i g n i f i c a n c e  o f  c l i n i c a l  exam­

i n a t i o n  i n  i n d i v i d u a l  c a s e s  i t  i s  e s s e n t i a l  t h a t  an a c c u r ­

a t e  h i s t o r y  o f  t h e  c a s e  sh o u ld  be o b t a i n e d .  This  sh o u ld  

i n c l u d e  n o t  o n ly  a d e t a i l e d  a c c o u n t  o f  t h e  symptoms of  

o n s e t  b u t  a l s o  a l l  a v a i l a b l e  i n f o r m a t i o n  c o n c e r n in g  any 

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

m e n ta l  s u r r o u n d i n g s  i n c l u d i n g  h o u s in g  c o n d i t i o n s ,  n u t r i ­

t i o n  and c o n t a c t  w i t h  a c t i v e  c a s e s  o f  pulmonary  t u b e r c u ­

l o s i s .  These f a c t o r s ,  a l t h o u g h  i n d i v i d u a l l y  n o t  of  g r e a t  

s i g n i f i c a n c e ,  c a n  be of  c o n s i d e r a b l e  v a l u e  when t a k e n  i n  

c o n j u n c t i o n  w i t h  c l i n i c a l  f i n d i n g s .  I t  has  a l r e a d y  been  

b r o u g h t  ou t  i n  t h e  s e c t i o n  d e a l i n g  w i t h  mode of o n s e t  

t h a t  t h e  symptoms u s h e r i n g  i n  t h e  c o n d i t i o n  may v a r y  w i d e ly  

w i t h i n  c e r t a i n  l i m i t s .  The h i s t o r y  s u p p l i e d  by p a r e n t s  

may be d i v i d e d  i n t o  two s e c t i o n s ,  f i r s t l y  f a c t s  r e l a t i n g  

t o  th e  g e n e r a l  c o n d i t i o n  of t h e  c h i l d  and s e c o n d l y  f a c t s  

r e l a t i n g  t o  t h e  l o c a l  c o n d i t i o n .  I n  t h e  fo rm er  a h i s t o r y  

of g r a d u a l  f a i l i n g  h e a l t h  accompanied  by l o s s  of  w e i g h t



and l a s s i t u d e  i s  v e r y  c h a r a c t e r i s t i c .  Although t h i s  

l o s s  of w eight m ight be exp ected  in  any slow  t o x i c  con­

d i t i o n  i t  i s  f e a s i b l e  to  assume t h a t  i t  i s  d i r e c t l y  con­

n e c te d  w ith  n u t r i t i o n a l  d is tu r b a n c e  r e s u l t a n t  on im pair­

ment of th e  m e s e n te r ic  lymph g la n d s  a n d 'th e  n e ig h b o u r in g  

l a c t e a l s ,  g iv in g  r i s e  to  d e lay  and d im in u tion  of f a t

a b s o r p t io n .  This r e s u l t s  i n  the  in c r e a s e  in  the amount
( 18 )

o f  f a t  found i n  the f a e c e s .  Morton c la im s  th a t  t h i s  

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

o f  tu b er cu lo u s  m e se n te r ic  a d e n i t i s .

Other g e n e r a l  symptoms such  as l o s s  of a p p e t i t e  and 

e x c e s s i v e  n ig h t  sw eatin g  were n o t  c o n s id er ed  of any impor­

ta n c e ,  the  l a t t e r  c o n d i t io n  in  many c a s e s  b e in g  r e p o r te d  

in  th e  h i s t o r y  o f  i l l n e s s  but was p r a c t i c a l l y  n e v e r  n o ted  

a f t e r  a d m iss ion  to  h o s p i t a l .

The second group of symptoms, th a t  i s  th o se  r e l a t i n g  

to  the  l o c a l  c o n d i t io n ,  must rank as  more important* and; as  

to  the  v a lu e  of th e s e  symptoms th e r e  i s  a wide v a r i e t y  of  

o p in io n . Abdominal p a in  i s  o f t e n  a prominent f e a t u r e  

o f  th e s e  c a s e s ,  i t s  im portance having been s t r e s s e d  by 

some w r i t e r s .  R e ferr in g  to  tu b er cu lo u s  g lan d s  i n  t h e  

m esen tery , Carson w rote, f,the  c o n d i t io n  can be d iagn o sed  

w ith  moderate c e r t a i n t y ,  even though the  g lan d s were not 
p a lp a b le ,  by the h i s t o r y  and the p e c u l ia r  c h a r a c te r  o f  

the p a in .  I am convinced  th a t  th e  p a in  i s  due to  spasm 

o f  th e  c i r c u la r  m uscular c o a t .  K Continuing he s t a t e s *  

"The o n ly  symptom which i s  a t  a l l  common ex cep t f o r  the 
c h a r a c t e r i s t i c  p a in  i s  v o m it in g . This has occurred in  

e x a c t ly  h a l f  the  c a s e s  and i f  i t  occurs i t  always comes 

w ith  p a i n . M C assidy on the same s u b je c t  put forward a



d i f f e r e n t  v iew ,  " p a in  i s  a . v a r i a b l e  symptom and i s  more

common i n  t h e  p l a s t i c  t h a n  t h e  a s c i t i c  t y p e :  i t  i s  n o t
(19)

so common i n  c h i l d r e n . " B r e t g k a ,  d i s c u s s i n g  i n t r a ­

ab d o m in a l  t u b e r c u l o s i s ,  s t a t e d  t h a t  " t u b e r c u l o s i s  o f  

t h e  p e r i t o n e u m  i s  m os t  common i n  c h i l d r e n  and young 

a d u l t s .  In  t h e  e a r l y  s t a g e s  t h e  d i s e a s e  h a s  no c h a r a c ­

t e r i s t i c  symptoms. The i n i t i a l  symptoms a r e  a b d o m in a l  

d i s c o m f o r t ,  l o s s  of a p p e t i t e  and f r e q u e n t  a t t a c k s  of  

c o l i c .  The p r e s e n c e  of  t h e s e  symptoms w i th  a n a e m ia ,  

l o s s  o f  w e ig h t  and t h e  t y p i c a l l y  rounded  abdomen s h o u ld  

a r o u s e  t h e  e x a m in e r* s  s u s p i c i o n . "  This  l a s t  v iew i s  

more or l e s s  s u b s c r i b e d  t o  by t h e  p r e s e n t  w r i t e r ,  t h a t  

i s  no one symptom can  be t a k e n  a s  i n  any  way d i a g n o s t i c ,  

w h e th e r  i t  be d i a r r h o e a ,  p a i n  or  v o m i t i n g ,  b u t  t a k e n  i n  

c o m b in a t io n  w i t h  c l i n i c a l  and o t h e r  f i n d i n g s ,  c a n  be o f  

g r e a t  s i g n i f i c a n c e .  On t u r n i n g  t o  t h e  c l i n i c a l  examin­

a t i o n  of i n d i v i d u a l  oases ,  t h e  f i r s t  p o i n t  t h a t  m us t  come 

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

th e  p r e s e n c e  or  a b se n c e  of  t h e  s o - c a l l e d  t u b e r c u l o u s  d i a ­

t h e s i s .

Thomas White i n  1784 i n  h i s  t r e a t i s e  on s t ru m a  o r  

s c r o f u l a  made what must  be one of  t h e  e a r l i e s t  r e f e r e n c e s  

to  p e r s o n a l  c h a r a c t e r i s t i c s  and n on -p u lm o n a ry  t u b e r c u l o s i s .  

"P e rso n s  of  r e d  or l i g h t - c o l o u r e d  h a i r  a r e  s a i d  t o  be .  

p e c u l i a r l y  s u b j e c t  t o  t h e  d i s e a s e  , b u t  t h a t  t h i s  com­

p l a i n t  i s  n o t  c o n f i n e d  t o  t h e  c o lo u r  of t h e  h a i r  or t h e  

com plex ion  i s  e v i d e n t  from th e  number of  p e o p le  who have 

d a rk  h a i r  and s i m i l a r  com plex ion  b e in g  v e ry  f r e q u e n t l y  

s t r u m o u s . "  A ndra l  i n  1829 i n  h i s  e s s a y  on p a t h o l o g i c a l  

anatomy f o l lo w e d  t h e  same v e i n  t h u s ,  " the  c o l o u r i n g  m a t t e r  

t h u s  d e f i c i e n t  i n  t h e i r  s k i n  i s  l i k e w i s e  so i n  t h e i r  

e y e s ,  which  r e t a i n  th e  b lu e  t i n t  o f  i n f a n c y  and i n  t h e i r



h air  which i s  l i g h t - c o lo u r e d - a n d  sm a ll  in  q u a n t i t y . "
( 2 0 )

S h ru b ra ll  formed th e  o p in io n  t h a t  a lth ou gh  p h t h i s i c a l  

c h i ld r e n  were apt to  be b r u n e t t e s ,  y e t  in  c a s e s  o f j o i n t  

or g la n d u la r  t u b e r c u lo s i s  f a i r  t r a i t s  dom inated.

In  t h e  hundred  c a s e s  r e v ie w e d  i n  t h i s  s e r i e s  t h e r e  

was ±10 a p p a r e n t  c o n n e c t i o n  between t h e  p r e s e n c e  o f  abdom­

i n a l  t u b e r c u l o s i s  and th e  c o l o u r  and q u a n t i t y  o f  h a i r ,  

com plex ion  or o t h e r  c h a r a c t e r i s t i c s  of a p p e a r a n c e .  In  

o r d e r  t o  c l a s s i f y  t h e  a p p e a r a n c e  o f  i n d i v i d u a l s  i t  was 

found  t h a t  t h e y  f e l l  i n t o  f o u r  g r o u p s ,  th e  e x t r e m e s  b e in g  

" d a rk "  and " f a i r " ,  w i t h  two i n t e r m e d i a t e  g ro u p s  "medium 

d a r k "  and "medium f a i r " .  The medium d a r k  g roup  were 

found  t o  p re d o m in a te  w i t h  44 p e r  c e n t ,  th e  f a i r  g roup  be­

i n g  s m a l l e r  w i th  4 p e r  c e n t .  The medium f a i r  and d a r k  

g ro u p s  were i n t e r m e d i a t e  w i t h  35 and 19 p e r  c e n t  r e s p e c ­

t i v e l y .  Compared w i t h  n o rm a l  c h i l d r e n  t h e  p r o p o r t i o n s  

were n o t  d e f i n i t e  enough to  l e a d  t o  any c o n c l u s i o n s .  Not

one c h i l d  i n  th e  s e r i e s  c o u ld  be d e s c r i b e d  as  h a v in g  r e d
( 2 1 )

h a ir .  On the other  hand R ivers found in  c a s e s  of bone 

and j o i n t  t u b e r c u lo s i s  th a t  red and r e d d is h  ha ir  was 

n e a r ly  tw ic e  as freq u en t as in  the ord inary  p o p u la t io n .

In the  p h y s ic a l  exam in ation  of the abdomen two con­

d i t i o n s  on which g r e a t  im portance was la id  were the  p re­

sence  of p a lp a b le  m asses and the p resen ce  of f r e e  f l u i d .  

R eferr in g  to  th e  p resen ce  of the  former Morley s t r e s s e d  

i t s  importance as  f o l lo w s ,  "the d ia g n o s is  o f tu b er cu lo u s  

m esen ter ic  g lan d s i s  by no means d i f f i c u l t ,  f o r  i t  may 

be l a i d  down as a broad g e n e r a l  r u le  t h a t  whenever a 

c h i ld  p r e s e n ts  a f irm  rounded m obile  lump in  the u m b i l ic a l  

or r ig h t  i l i a c  zones of the _a.bdomen, u n a ss o c ia te d  w ith



i n t e s t i n a l  o b s t r u c t io n  th e  ca se  i s  one o f  tu b e r c u lo u s  

a d e n i t i s . "  w r it in g  on the  s i g n i f i c a n c e  of f r e e  f l u i d  

in  the p e r i t o n e a l  c a v i t y ,  M arshall c o n s id ered  t h a t  "the 

occurrence  of a s c i t e s  and p y r e x ia  in  a young p a t ie n t  i s  

a lm ost d ia g n o s t i c  of tu b er cu lo u s  p e r i t o n i t i s ;  we must 

exclu d e  h eart  f a i l u r e ,  i i e p h r i t i s ,  c i r r h o s i s  of the l i v e r ,  

m align ant d i s e a s e  and acu te  s e p t i c  p e r i t o n i t i s . M

Apart from th e s e  two c o n d i t io n s ,  abdominal d i s t e n -  

s i  on was e v id e n t  in  many c a s e s  and f r e q u e n t ly  accompanied  

e a r ly  p e r i t o n i t i s .  In advanced s t a g e s  o f  tu b er cu lo u s  

p e r i t o n i t i s  la r g e  m asses were o f t e n  p a lp a b le ,  th e s e  be­

in g  e i t h e r  g la n d u la r  or more f r e q u e n t ly  due to tu b e r c u lo u s  

i n f i l t r a t i o n  of the m esen tery . L o c a l i s e d  c o l l e c t i o n s  o f  

f l u i d  were o f t e n  found in  th e se  c a s e s  and an o u ts ta n d in g  

f e a tu r e  was th e  absence  of p a in  in  a s s o c i a t i o n  w ith  such  

m assive  p a t h o lo g ic a l  l e s i o n s  in  the  abdominal c a v i t y ,  

enlargem ent o f  th e  s u p e r f i c i a l  v e in s ,  e s p e c i a l l y  in  the  

lower part of the  abdomen, was n o ted  in  many c a s e s ,  i n d i ­

c a t in g  some o b s tr u c t io n  to the venous c h a n n e ls ,  but i t  

cannot be c o n s id e r e d  a s  t y p i c a l  of tu b er cu lo u s  p e r i t o n i t i s ,  

b e in g  found in  o th er  forms of s u r g i c a l  t u b e r c u l o s i s ,  e sp e c ­

i a l l y  when toxaem ia was e v id e n t .  D i g i t a l  exam in ation  of  

the  rectum was c a r r ie d  out as a r o u t in e  procedure but in  

no case  was any abn orm ality  d e t e c t e d .

Temperature and P u lse  Rates in  Abdominal [T ubercu losis .

In pulmonary t u b e r c u lo s i s  i t  i s  g e n e r a l ly  a c ce p ted  

th a t  record s  of tem peratures and p u lse  r a t e s  are of  

the utmost va lu e  and in  the c l i n i c a l  s tu d y  of t h i s  con­

d i t i o n  they rank as one of th e  most im portant f a c t o r s  

in  d ia g n o s is  and e s t im a t io n  of a c t i v i t y  i n  a confirm ed  

c a s e .  . i t  would appear, however, t h a t  t h e i r  s i g n i f i -



cance in  abdominal t u b e r c u lo s i s  i s  a much more l im i t e d  

one. R e fer r in g  to  t h i s  p o in t  Oars on w r i t in g  on tu b e r c u ­

lo u s  g la n d s  i n  the m esen tery  was of th e  o p in io n  th a t  "a 

r i s e  of tem perature i s  u n u su a l,  uncom plicated  tu b er cu lo u s  

glands in  the  m esentery  do n o t  cause  a r i s e  i n  tem perature  

-  in  the absen ce  of s e p s i s ,  p y r e x ia  does n o t  o c c u r ."

Study of th e  c a s e s  rev iew ed here showed th a t  p e r io d s  

of f e b r i l i t y  were common s h o r t ly  a f t e r  ad m iss ion  to  hos­

p i t a l ,  u s u a l l y  a r i s e  o f  one or two d egrees  in  th e  even­

ing w ith  a corresp ond ing  f l u c t u a t i o n  in  the p u ls e  r a t e ,  

but f o l lo w in g  r o u t in e  trea tm en t a rap id  return  to  normal 

l i m i t s  was th e  r u le  a lth o u g h  a c t i v i t y  was undoubtedly  

p r e s e n t .  Only in  the c a se s  w ith  advanced l e s i o n s  accom­

panied by ev id en ce  o f  toxaem ia was the  i r r e g u l a r i t y  in  

tem perature and p u lse  r a te  m ain ta ined  f o r  any le n g t h  of  

t im e.

Thus i t  w i l l  be seen th a t  the q u e s t io n  of d ia g n o s i s  

in  abdominal t u b e r c u lo s i s  on c l i n i c a l  f in d in g s  i s  n o t  a 

s im p le  one. However in  some c a s e s  a r a p id ly  a s c e r ta in e d  

d ia g n o s is  can be reached , th e s e  c a se s  f a l l i n g  in t o  two 

extreme grou p s . On the  one hand, i f  a c h i ld  i s  r ep o r ted  

w ith  a h i s t o r y  of d ia rrh o ea , abdominal pa in  and l o s s  of  

w eight which have proved r e f r a c t o r y  in  the home surround­

in g s  and i f  such symptoms r a p id ly  c le a r  up when the  c h i ld  

i s  brought under c o n t r o l le d  trea tm en t of an i n s t i t u t i o n ;  

i f  p h y s ic a l  exam ination r e v e a ls  no ab n o im ality  then  i t  

can be s a f e l y  c l a s s i f i e d  as showing no ev id en ce  of a c t i v e  

t u b e r c u l o s i s .  The other  c l i n i c a l  extrem e i s  r e p r e se n te d  

by th o se  c a s e s  in  which the s ig n s  o f  a d e f i n i t e  tu b e r c u ­

lo u s  i n f e c t i o n  a re  m a n i f e s t ,— th a t  i s  l o c a l  ev id en ce  of



p e r i t o n i t i s  a s s o c i a t e d  w i t h  s y s t e m i c  chan g es  i n d i c a t i n g  

marked t o x a e m i a .

I t  w i l l  he obv ious  however t h a t  a l a r g e  number of  

c a s e s  m ust  f a l l  be tw een  t h e s e  e x t r e m e s  m e n t io n e d .  The 

h i s t o r y  of  i l l n e s s  may be s i g n i f i c a n t  w h i l e  t h e  c l i n i c a l  

f i n d i n g s  may n o t  be i n  k e e p in g  o r  even  t h e m s e lv e s  c o n t r a ­

d i c t o r y .  Delayed r e c o v e r y  where  t h e  c o n d i t i o n  was 

th o u g h t  to  be a s im p le  t r a n s i e n t  one m ig h t  s e t  up m is ­

g i v i n g s  a s  t o  th e  r e a l  u n d e r l y i n g  cau se  of t h e  c o n d i t i o n .  

I t  i s  i n  t h i s  l a r g e  g roup  of  d o u b t f u l  c a s e s  where  t h e  

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

f u r t h e r  r e s o u r c e s  m ust  be c a l l e d  upon to  a i d  th e  e l i c i t ­

ing  of  a d e f i n i t e  d i a g n o s i s .

(2 )  The Value of  R a d i o l o g i c a l  E x a m in a t io n .

A l l  cases  i n  t h i s  s e r i e s  were X-rayed a s  a r o u t i n e  

p r o c e d u r e .  An a n t e r o - p o s t e r i o r  e x p o su re  was t a k e n  o f  

t h e  c h e s t  and i f  s u s p i c i o u s  a r e a s  were p r e s e n t  i n  t h e  

h i lum  r e g i o n  a second  l a t e r a l  view was t a k e n .  Radiograms 

o f  t h e  abdomen were n o t  employed i n  r o u t i n e  work as  i t  

was soon d i s c o v e r e d  t h a t  t h e y  were of l i t t l e  o r  no v a l u e .  

F i lm s t a k e n  s h o r t l y  b e f o r e  d e a t h  f a i l e d  t o  r e v e a l  t h e  

p r e s e n c e  of  l a r g e  g l a n d u l a r  m asses  e i t h e r  c a se o u s  o r  

p a r t l y  c a l c i f i e d  found a t  p o s t -m o r te m  e x a m i n a t i o n .  The 

g r e a t  m a j o r i t y  of  f i l m s  t a k e n  of  t h e  abdominal  c o n t e n t s  

r e v e a l e d  n o t h i n g  of any v a lu e  and c o n s i d e r a b l e  d o u b t  

would be thrown on i n t e r p r e t a t i o n s  of c a l c i f i e d  m e s e n t e r i c  

g l a n d s .  I t  would a p p e a r  t h e r e f o r e  t h a t  t h e  v a lu e  of  

r a d i o l o g y  i n  abdominal  t u b e r c u l o s i s  i s  l i m i t e d -  t o  th e  

d e t e c t i o n  of pulmonary c o m p l i c a t i o n s ,  and i s  n o t  an im por­

t a n t  f a c t o r  i n  d i a g n o s i s .



(3 )  E r y t h r o c y t e  S e d i m e n t a t i o n  T e s t  a s  a D i a g n o s t i c  J h c t o r

The v a r i a t i o n  of  e r y t h r o c y t e  s e d i m e n t a t i o n  i n  h e a l t h  

and d i s e a s e  i s  a phenomenon which has a t t r a c t e d  t h e  a t t e n ­

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

v e s t i g a t i o n s  have been c a r r i e d  ou t  and t h e  g e n e r a l  con­

s e n s u s  of o p i n i o n  i s  t h a t  th e  t e s t  i s  n o n - s p e c i f i c  and 

of l i m i t e d  c l i n i c a l  v a l u e .

A p p a r e n t l y  Galen was t h e  f i r s t  a u t h o r i t y  t o  draw 

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

s e d i m e n t a t i o n .  Hewson i n  1771 and H u n te r  i n  1794 a l s o  

drew a t t e n t i o n  t o  t h e  column of f l u i d  or  c r u s t a  s a n g u in is ,  

which formed above th e  coagulum, b u t  i t  was n o t  u n t i l
( 2 2 )

r e c e n t  t im e s  f o l l o w i n g  on t h e  work c a r r i e d  out  by Fahraeus 

t h a t  t h e  f u l l  v a lu e  of t h e  t e s t  has  been c o n s i d e r e d ,  t h e  

r e s u l t a n t  l i t e r a t u r e  on t h e  q u e s t i o n  b e in g  c o n s i d e r a b l e .  

F a h rae u s  showed t h a t  th e  r a t e  of s e d i m e n t a t i o n  was l a r g e l y  

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

to  t h e  f i b r i n o g e n  c o n t e n t  of t h e  p la sm a ,  b e in g  more r a p i d  

when t h i s  p r o t e i n  c o n s t i t u e n t  was i n c r e a s e d .  He a t  f i r s t

used  t h e  t e s t  i n  p re g n a n c y  and showed t h a t  n o r m a l l y  t h e r e  

i s  an  i n c r e a s e d  r a t e  i n  t h i s  s t a t e .  The n o n - s p e c i f i c

e le m e n t  i n  t h e  t e s t  has been  s t r e s s e d  r e p e a t e d l y .  W e s te r -
(23)

g r e n  d e m o n s t r a t e d  t h a t  i t  was a n o n - s p e c i f i c  r e s p o n s e  to  

any in f l a m m a to r y  c o n d i t i o n  and was depend en t  on c e l l u l a r  

a c t i v i t y  and t i s s u e  d e s t r u c t i o n .  Accord ing  t o  F a h ra e u s  

an i n c r e a s e d  r a t e  c o u ld  be e x p e c t e d  i n  any of t h e  i n f e c ­

t i o u s  f e v e r s  and i n  such d i v e r s e  c o n d i t i o n s  as  d i a b e t e s  

m e l l i t u s  and m a l i g n a n t  d i s e a s e .

I t  would a p p e a r  from th e  f o r e g o i n g  c o n c l u s i o n s  t h a t  

one c o u ld  n o t  a d o p t  t h i s  tes4; a s  a f a c t o r  i n  d i a g n o s i s  

w i t h  any d e g r e e  of  op t im ism , b u t  i t  m us t  be remembered



th a t  b lood  se d im e n ta t io n  i s  s t i l l  employed in  r o u t in e  

sanatorium  work i n  c o n n e c tio n  w ith  pulmonary l e s i o n s  

and s t i l l  has i t s  e n t h u s i a s t i c  su p p o rte rs  who c o n s id e r  

i t  of no l i t t l e  v a lu e  in  both d ia g n o s is  and p ro gn os is#

The v iew  e x p r essed  i n  the works o f  Beaumont and
(24 )

Dodds may be quoted as a r a t i o n a l  one on the s u b j e c t .  

R eference  i s  made t o  W estergren!s sta tem en t t h a t  normal 

se d im e n ta t io n  i s  never  g iv en  in  a c t i v e  t u b e r c u l o s i s .  The 

t e x t  then  g o es  on to sa y ,  " if  the con verse  (a r a p id  read­

ing in d ic a t in g  a c t iv e  t u b e r c u l o s i s )  be shown to  be tru e  

th e  t e s t  w i l l  o b v io u s ly  be of g r e a t  v a lu e  i n  the i n v e s t s *  

g a t io n  of t h a t  la r g e  number of c a s e s  i n  which the  p a t i e n t  

i s  run down and d o u b tfu l  s ig n s  are  found a t  one apex o f  

the lu n g , the sputum c o n ta in s  no tu b e r c u le  b a c i l l i ,  the  

tem perature  i s  w i th in  normal l i m i t s ,  the X-rays show 

in c r e a s e d  r o o t  shadows w ith  d im in ish ed  t r a n s lu c e n c y  o f  

one a p ex , aiid the complement f i x a t i o n  t e s t  i s  e i t h e r  pos­

i t i v e  or n e g a t iv e .  Westergren s u g g e s t s  th a t  w ith  a 

normal s t a b i l i t y  r e a c t io n  on a c t i v e  p h t h i s i s  can probab ly  

be ex c lu d ed . fl

I t  was the p o s s i b l e  va lu e  of th e  se d im e n ta t io n  t e s t  

in  the d ia g n o s i s  of d o u b tfu l c a s e s  o f  pulmonary tub ercu­

l o s i s  which su g g es ted  to  the w r i t e r  th a t  th e  same t e s t  

m ight p r o f i t a b ly  be a p p lie d  to  the  r e l a t i v e l y  e q u a l ly  

la r g e  number o f  d ou b tfu l c a se s  o f  abdominal t u b e r c u l o s i s .  

There i s  no la ck  of analogy between the fo r e g o in g  d e s­

c r i p t i o n  of a s u s p ic io u s  pulmonary i n f e c t i o n  and one 

where symptoms e q u a l ly  nebulous but n o t  w ithout r e a l  

s i g n i f i c a n c e  are r e la t e d  to  the  abdomen.

The i n v e s t i g a t i o n  was c a r r ie d  out i n  c o n s id e r a b le  

d e t a i l ,  an attem pt being made t o  c o l l e c t  in fo rm a tio n  th a t



would be of  v a l u e  i n  b o th  d i a g n o s i s  and p r o g n o s i s .  The 

t e s t s  were r e p e a t e d  i n  i n d i v i d u a l  c a s e s  a t  r e g u l a r  i n t e r ­

v a l s  and i n  o r d e r  t o  e s t i m a t e  t h e  c o m p a r a t iv e  v a l u e  of 

th e  r e s u l t s  a s e r i e s  of c o n t r o l  t e s t s  was c a r r i e d  ou t  

i n  o t h e r  fo rm s of t h e  d i s e a s e  b o th  pu lm onary  and n o n -  

pu lm onary  a s  w e l l  a s  i n  a n o n - t u b e r c u l o u s  g r o u p .

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

when a known q u a n t i t y  o f  b lood  i s  mixed w i t h  a known 

q u a n t i t y  of  s t a n d a r d  a n t i - c o a g u l a n t ,  su c h  as  sodium 

c i t r a t e ,  and a l lo w e d  t o  s e t t l e  i n  a s u i t a b l y  g r a d e d  tu b e  

or  c o n t a i n e r ,  a v a r i a t i o n  i n  t h e  r a t e  o f  s e t t l i n g  i s  

found  i n  d i f f e r e n t  i n d i v i d u a l s  due t o  such  f a c t o r s  a s  a g e ,  

s e x  and th e  p r e s e n c e  of  p a t h o l o g i c a l  c o n d i t i o n s .  The 

methods of i n t e r p r e t a t i o n  can t h u s  be d i v i d e d  i n t o  two 

g r o u p s ,  f i r s t l y  t h o s e  i n  which .time i s  t h e  s t a n d a r d  f a c t o r ,  

t h e  d e g re e  o f  s e d i m e n t a t i o n  b e i n g  i n d i c a t e d  by t h e  l e n g t h  

of t h e  column of c l e a r  plasma m easu red  a t  r e g u l a r  i n t e r ­

v a l s  o f  t i m e .  The second g roup  c o m p r i se s  t h e s e  m ethods  

i n  which t h e  l e n g t h  of  th e  column of p lasma form s t h e  

s t a n d a r d ,  t h e  e x a c t  t im e  i n  m in u t e s  b e in g  r e c o r d e d  f o r  

t h e  d e s c e n d i n g  column of r e d  c e l l s  t o  r e a c h  t h e  d i f f e r e n t  

l e v e l s  c u t  on t h e  t u b e .

The o r i g i n a l  method of F a h rae u s  depended on r e a d i n g s  . 

t a k e n  a t  r e g u l a r  i n t e r v a l s  of  t im e ,  t h e  blood h a v in g  

been  r u n  d i r e c t l y  i n t o  2 c c .  of  2 p e r  c e n t  sodium c i t r a t e  

i n  a tu b e  17 cm. i n  l e n g t h ,  w i th  a bo re  o f  9 mm., t h e  

b lood  f i l l i n g  t h e  tu b e  t o  a mark d e n o t in g  a c o n t e n t  of  

10 c c .  A f t e r  m ix in g ,  th e  tu b e  s to o d  v e r t i c a l l y  and t h e  

r e a d i n g s  were t a k e n  a t  t h e  end o f  one h o u r .  The method 

of  L inz ime ' i r .  r e l i e d  on th e  t im e s  t a k e n  f o r  t h e  s e d i m e n t -  

i n g  r e d  c e l l s  t o  r e a c h  t h r e e  l e v e l s  of  6, 12 , a n d  18 mm.



c u t  on a t u b e  6.5  cm. i n  l e n g t h  and o f  1 c c .  c a p a c i t y .

The method o f  W e s te rg re n  w hich  i s  th e  m o s t  f r e q u e n t  

method o f  c h o i c e  b o t h  i n  t h i s  c o u n t r y  and America ,  i s  a 

m o d i f i c a t i o n  of t h e  o r i g i n a l  method of  F a h r a e u s .  Here 

th e  r e c e p t a b l e  employed was a u n i f o r m  g l a s s  t u b e  300 mm. 

i n  l e n g t h  d i v i d e d  i n t o  100 d i v i s i o n s  e ach  o f  2 mm. e x te n d ­

in g  t o  t h e  lo w e r  end.  W e s te rg re n  s u g g e s t e d  t h a t  t h e  

b o re  of  t h e  t u b e  s h o u ld  l i e  w i t h i n  t h e  l i m i t s  of 2 .4  and

2 . 7  mm., p r e f e r a b l y  a b o u t  2 .5  mm. The a n t i - c o a g u l a n t  

used  was a 3*8 p e r  c e n t  s o l u t i o n  of sodium c i t r a t e ,  t h e  

p r o p o r t i o n  of b lood  t o  c i t r a t e  b e in g  4 s i .  The b lood  was

drawn from th e  c u b i t a l  v e i n  by means of a r e c o r d  s y r i n g e

of 1 .2  c c .  c a p a c i t y  and was t r a n s f e r r e d  to  a 2 c c .  t e s t  

tu b e  b e f o r e  b e i n g  drawn i n t o  t h e  s e d i m e n t a t i o n  t u b e .  

W es te rg re n  to o k  r e a d i n g s  a t  1 ,  2 and 24 h o u r s .

W e s t e r g r e n !s method was t h e  one a d o p te d  i n  t h i s

i n v e s t i g a t i o n ,  t h e  r e a s o n s  b e in g  t h a t  f i r s t l y  more a c c u r ­

a c y  c o u ld  be o b t a i n e d  by t a k i n g  a r e a d i n g  a t  a  c e r t a i n  

d e f i n i t e  t im e  t h a n  by r e c o r d i n g  t h e  e l a p s e  o f  t im e  n e c e s ­

s a r y  f o r  a d e f i n i t e  l e v e l  on t h e  t u b e  to  be r e a c h e d .  

S e c o n d ly ,  t h e  r e q u i s i t e  q u a n t i t y  o f  b l o o d ,  a b o u t  1 . 5  c c . ,  

c o u ld  be e a s i l y  o b t a i n e d  by a c u p u n c t u r e .

Technique Bnployed.

The a p p a r a t u s  employed and t h e  t e c h n i q u e  u sed  were 

based  as  c l o s e l y  a s  p o s s i b l e  on t h a t  of  W e s te rg re n ,  t h e  

e s s e n t i a l  d e t a i l s  of which have a l r e a d y  been d e s c r i b e d .

The number of  t u b e s  i n  u se  was s i x ,  e a c h  b e in g  300 mm. 

i n  l e n g t h  w i th  a u n i fo rm  bore  of  2 . 5  mm. The t u b e s  were  

g r a d u a t e d  i n  a hundred  d i v i s i o n s  o f  2 mm. e a c h ,  t h e  hun­

d r e d t h  d i v i s i o n  c o i n c i d i n g  -with t h e  low er  end of  t h e  t u b e .



3.8  p e r  c e n t  sodium c i t r a t e  was th e  a n t i - c o a g u l a n t  u s e d .  

The p r o p o r t i o n  of b lood t o  a n t i - c o a g u l a n t  was t h e  same a s  

employed by W e s te r g re n ,  namely  4 s i .  This p r o p o r t i o n  was 

o b t a i n e d  by employing  a r e c o r d  s y r i n g e  of c a p a c i t y  e x a c t l y  

1 .5  c c .  .3  c c .  3*8 pe* c e n t  sodium c i t r a t e  was drawn 

i n t o  th e  s y r i n g e ,  th e  n e e d l e  changed  and t h e  s y r i n g e  

c o m p l e t e l y  f i l l e d  w i t h  b lo o d  from the  c u b i t a l  v e i n .  The 

c o n t e n t s  were  im m e d ia te ly  t r a n s f e r r e d  t o  a s m a l l  t e s t  

t u b e  and t h o r o u g h l y  m ixed .  W e s te rg re n  was of  t h e  o p i n io n  

t h a t  t h e  b loo d  c o u ld  be k e p t  i n  t h e  t e s t  t u b e  from f o u r  

t o  s i x  h o u r s  w i t h o u t  i n t e r f e r i n g  w i t h  t h e  s e d i m e n t a t i o n  

r a t e .  In  t h i s  s e r i e s  however t h e  b lo o d  was i m m e d ia te ly  

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

drawn up t o  e x a c t l y  th e  z e r o  mark on t h e  s c a l e ;  t h e  t u b e s  

were t h e n  t r a n s f e r r e d  to th e  wooden s t a n d  where an e x a c t  

v e r t i c a l  p o s i t i o n  was o b t a i n e d  and t h e  lo w er  ends  s e a l e d  

w i t h  wax. R ead ings  of th e  l e v e l  of  r e d  c e l l s  were t a k e n  

a t  i n t e r v a l s  of 1 ,  2,  6 and 24 h o u r s .  As t h e  s e d i m e n ta ­

t i o n  r a t e  v a r i e s  a c c o r d i n g  t o  t e m p e r a t u r e ,  u n i f o r m i t y  of  

t h i s  f a c t o r  was o b t a in e d  by c a r r y i n g  ou t  a l l  t e s t s  i n  a 

l a b o r a t o r y  w i t h  a  r e g u l a t e d  t e m p e r a t u r e .  Between con­

s e c u t i v e  t e s t s  t h e  t u b e s  were t h o r o u g h l y  c l e a n e d ,  f i r s t  

by a s t r e a m  of w a te r  u n de r  p r e s s u r e ,  n e x t  w i th  m e t h y l a t e d  

s p i r i t  and f i n a l l y  w i th  e t h e r .

I t  has  been  m en t ion ed  i n  c r i t i c i s m  of t h i s  method 

t h a t  t h e  c a l i b r e  of t h e  tu b e  i s  r e l a t i v e l y  l a r g e  and 

t h e r e f o r e  v a r i a t i o n s  i n  s i z e  m ig h t  be found  i n  t h e  one 

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

co m par iso ns  were made. However i n  th e  s e t  of t u b e s  

u se d  i n  t h i s  work th e  p r e s e n c e  of  such  i n a c c u r a c i e s  was



Stand and Tubes used in  E rythrocyte  
Sedim entation  T ests

- PLATE I .



e l i m i n a t e d  by compar ing  one Jfcu.be w i t h  a n o t h e r  u s i n g  

sp ec im en s  of b lood  d e r i v e d  f rom t h e  same p a t i e n t  a t  t h e  

same t i m e .  The e r r o r  o f  v a r i a t i o n  was fo un d  t o  be 

n e g l i g i b l e .

The s i t e  o f  a c u p u n c tu r e  s e l e c t e d  was th e  m ost  

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

s k i n  h a v in g  been  c l e a n e d  w i t h  m e t h y l a t e d  s p i r i t .  As 

t h e  t e s t s  were a l l  c a r r i e d  o u t  i n  c h i l d r e n  u n d e r  s i x ­

t e e n  y e a r s  of  a g e ,  i n  some c a s e s  d i f f i c u l t y  was encoun­

t e r e d  i n  o b t a i n i n g  b lo o d .  I t  ha s  been  s t a t e d  t h a t  the.  

p r e s s u r e  of a t o u r n i q u e t  o r  o t h e r  o b s t r u c t i o n  to  t h e  

venous r e t u r n  sh o u ld  n o t  be employed a s  t h e  i n c r e a s e d  

C02 t e n s i o n  of th e  b lood  i n c r e a s e s  t h e  r a t e  of  sed im en­

t a t i o n .  In  t h i s  s e r i e s  su c h  c o n s t r i c t i o n  was p ro d u c e d  

i n  a l l  c a s e s  by means of a r u b b e r  t o u r n i q u e t  a p p l i e d  t o  

t h e  u p p e r  arm. Without  t h i s  a s s i s t a n c e  t h e  o b t a i n i n g  

of  b loo d  i n  some of t h e  youn ge r  c h i l d r e n  would have been 

r e n d e r e d  v e r y  d i f f i c u l t  or  i m p o s s i b l e .  However i n  o r d e r  

t o  t e s t  t h e  e f f e c t  o f  c o n g e s t i o n  on t h e  s e d i m e n t a t i o n   ̂

r a t e  a g rou p  of p a t i e n t s  was s e l e c t e d  whose v e i n s  were 

n a t u r a l l y  p ro m in e n t  and two spec im ens  of  b lood  were 

t a k e n  from each  a t  t h e  same t i m e ,  one from one arm w i t h  

no c o m p re s s io n  above  th e  a c u p u n c tu r e  and one from th e  

o t h e r  arm where t h e  C02 t e n s i o n  had been r a i s e d  t o  a 

maximum by t h e  a p p l i c a t i o n  of a r u b b e r  t o u r n i q u e t  t o

t h e  u p p e r  arm. Table T i l l  shows t h a t  th e  v a r i a t i o n  i n  -f 

t h e  two s e t s  of  r e a d i n g s  i s  n e g l i g i b l e .  The f i g u r e s  

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

t e s t e d ,  t h e  r a t e  o f  s e d i m e n t a t i o n  b e in g  r e c o r d e d  i n  

c e n t i m e t r e s .  _



TABLE V II I

COMPARISON OP READINGS TAKEN WITH AND WITHOUT
TOURNIQUET.

Hours 1 2 3 6 24

No t o u r n i q u e t 11 28 43 70 97
With t o u r n i q u e t 12 30 46 70 97

Readings  i n  cms.

C l i n i c a l  M a t e r i a l  U t i l i s e d .

The b lood  s e d i m e n t a t i o n  t e s t  was c a r r i e d  o u t  i n  66 

i n d i v i d u a l  oases of  abdominal  t u b e r c u l o s i s ,  c o n s e c u t i v e  

r e a d i n g s  b e in g  t a k e n  a t  i n t e r v a l s  of  f o u r  weeks i n  a s  

many c a s e s  a s  p o s s i b l e .  In  a l l  170 r e a d i n g s  were t a k e n .  

In  o r d e r  t o  e s t i m a t e  t h e  r e l a t i v e  v a l u e  of  t h e  t e s t ,  

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

c a s e s ,  t h r e e  t u b e r c u l o u s  and one n o n - t u b e r c u l o u s . The

f i r s t  g ro u p  was composed o f  28 c a s e s  w i t h  pu lm onary  

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

d i s e a s e  and o t h e r s  w i th  c l i n i c a l  and r a d i o l o g i c a l  e v id e n c e  

o f  h i lum  a d e n i t i s  o n ly .  The second group  a l s o  c o n s i s t e d  

o f  28 c a s e s  b u t  h e re  t h e  d i s e a s e  t o o k  t h e  form o f  d e f i n ­

i t e  bone f o c i ;  a c e r t a i n  p e r c e n t a g e  of  t h e s e  were c l i n ­

i c a l l y  i n a c t i v e  w h i le  o t h e r s  showed d e f i n i t e  a c t i v i t y .

The t h i r d  g rou p  of 19 c a s e s  a l l  s u f f e r e d  from t u b e r c u l o u s  

a d e n i t i s ,  t h e  s e a t  of  t h e  d i s e a s e  i n  each  c a s e  b e in g  t h e  

c e r v i c a l  g l a n d s .  The f o u r t h  o r  n o n - t u b e r c u l o u s  g roup  

was made up of  o r t h o p a e d i c  c a s e s ,  p r a c t i c a l l y  a l l  showing • 

d e f o r m i t i e s  which had f o l l o w e d  a s  s e q u e l a e  of a n t e r i o r  

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

t h e  c h i l d  was g o od :  t h e y  were a f e b r i l e  and had no

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



The g ro u p  c o n t a i n e d  26 i n d i v i d u a l s .  I n  t h e s e  c o n t r o l  

g r o u p s  c o n s e c u t i v e  r e a d i n g s  were  n o t  t a k e n .

The number i n  e ac h  g r o u p  i s  g iv e n  i n  Table  IX.

TABLE IX.

CONTROL CASES USED IN BLOOD SEDIMENTATION TESTS

PULMONARY GROUP: 28

I n t r a p u l m o n a r y  d i s e a s e 14
P l e u r i s y 7
H i l u s  d i s e a s e 7

NON-PULMONARY GROUP:

Bone and J o i n t  t u b e r c u l o s i s 28
G la n d u la r  t u b e r c u l o s i s 19

NON-TUBERCULAR GROUP:
O r th o p a e d ic  c a s e s 26

The t o t a l  number of  r e a d i n g s  t a k e n  i n  t h e  whole  s e r i e s  

was 260.

I n t e r p r e t a t i o n  of R e s u l t s  i n  Blood S e d i m e n t a t io n  T e s t s .

W e s te rg re n  i n  h i s  o r i g i n a l  method r e c o r d e d  r e a d i n g #

a t  i n t e r v a l s  o f  1 , 2 and 24 h o u r s  and f o r  p u r p o s e s  of

com par ison  a c c e p t e d  r e a d i n g s  between 2 and 8 mm. w i t h i n
(25)

t h e  f i r s t  hour  a s  n o rm a l .  K r im phoff  u s i n g  t h e  same

t e c h n i q u e ,  a c c e p t e d  a s  n o r n a l  r a t e s  5-5  mm. i n  t h e  f i r s t

hour and 7^9 mm. i n  th e  second hour f o r  h e a l t h y  men and

5-8  mm and 8-15  mm f o r  t h e  same p e r i o d s  i n  h e a l t h y  women.

The r a t e  f o r  h e a l t h y  c h i l d r e n  d id  n o t  exceed  20 mm.
( 2 6 )

Banyai r e c o r d e d  h i s  r e s u l t s  g r a p h i c a l l y  w i th  t im e  

i n d i c a t e d  on t h e  h o r i z o n t a l  and t h e  p e r c e n t a g e  r e a d i n g  of  

t h e  r e d  c e l l s  on t h e  v e r t i c a l .  Comparisons were made 

by summing t h e  r e a d i n g s  i n  e a c h  of a s e r i e s  o f  s o - c a l l e d



n o rm a l  c a s e s  and d i v i d i n g  to  r e d u c e  t h e  f i g u r e  to  100# 

This  was r e p e a t e d  w i t h  c a s e s  u n d e r  i n v e s t i g a t i o n ,  t h e  

r e s u l t a n t  f i g u r e  b e in g  e x p r e s s e d  a s  a p e r c e n t a g e .

A u s e f u l  f  ormula has been  q u o ted  by Beaumont and

Dodds from which i s  o b t a i n e d  t h e  a v e r a g e  h o u r l y  se d im e n -
S, + J>z~

t a t i o n  f o r  th e  f i r s t  two h o u r s .  I t  i s : -  ---- ■■■*— -

where Sj and Sg e q u a l  th e  column of c l e a r  f l u i d  i n  mm. 

a t  t h e  end of one hour and two h o u rs  r e s p e c t i v e l y .  A 

column of c l e a r  f l u i d  m e a s u r in g  3 mm. was c o n s i d e r e d  

n o r m a l ,  4 t o  6 mm. a s  d o u b t f u l ,  7 t o  12 mm. p r o b a b l y  

p a t h o l o g i c a l  and over  12 mm. c e r t a i n l y  p a t h o l o g i c a l *

The c h i e f  d i f f i c u l t y  i n  c o m p a r a t iv e  work l i e s  i n  

t h e  f i n d i n g  of  a s e r i e s  of r e a d i n g s  which  can  be a c c e p t e d  

a s  d e f i n i t e l y  n o r m a l .  In  a d o p t i n g  no rm al  r e a d i n g s  u sed  

by o t h e r  i n v e s t i g a t o r s  t h e r e  i s  a lw ays  t h e  f a l l a c y  of 

s l i g h t  d i f f e r e n c e s  i n  t e c h n iq u e  which may be p r e s e n t ,  

a l t h o u g h  th e  g e n e r a l  p r i n c i p l e s  a r e  made t o  f o l l o w  a s  

c l o s e l y  a s  p o s s i b l e .  As t h e  c h i e f  aim of t h i s  work was 

to  e s t i m a t e  t h e  r e l a t i v e  v a lu e  of th e  s e d i m e n t a t i o n  t e s t  

i n  abdom inal  t u b e r c u l o s i s ,  m a in  s t r e s s  was l a i d  on 

c o m p a r i s o n s  between the  r e a d i n g s  found  i n  t h i s  g ro u p  and 

i n  t h e  o t h e r  forms of  t u b e r c u l o s i s ,  b o th  pu lm onary  and 

n o n -p u lm o n a ry ,  where t h e  d i a g n o s i s  and t h e  e x t e n t  o f  

th e  l e s i o n s  had been e s t a b l i s h e d  by o t h e r  m e th o d s .  The 

g ro up  o f  o r t h o p a e d i c  c a s e s  were t a k e n  as  b e in g  a n e a r  

a p p ro a c h  t o  th e  n o r m a l .

The s i g n i f i c a n c e  of t h e  r e a d i n g s  was i n t e r p r e t e d  

by making u se  of the  above fo r m u la  s u g g e s t e d  by Beaumont 

and Dodds, w i t h  any o t h e r  i n f o r m a t i o n  t h a t  m ig h t  be 

d e r i v e d  from th e  f i n a l  r e a d i n g  a f t e r  2 4 h o u r s .



Blood S e d i m e n t a t i o n  i n  V ar ious  C l i n i c a l  Groups 
of Abdominal  T u b e r c u l o s i s *

As m ig h t  be e x p e c t e d ,  some o f  t h e  l o w e s t  r e a d i n g s  

r e c o r d e d  were  fo un d  i n  th e  g ro u p  of  c a s e s  n o t i f i e d  a s  

abdom inal  t u b e r c u l o s i s  which f i n a l l y  p roved  t o  be d e f i n ­

i t e l y  n o n - t u b e r c u l o u s . The l o w e s t  r e a d i n g  r e c o r d e d  i n  

the  s e r i e s  of one hundred  b e lo n g e d  t o  t h i s  g r o u p ,  t h e  

a v e r a g e  r e a d i n g  f o r  t h e  f i r s t  two h o u rs  b e in g  1 mm. w i t h  

a t o t a l  of 46 mm. f o r  24 h o u r s .  In  t h i s  g rou p  o f  10 

c a s e s  6 gave an a v e ra g e  f o r  t h e  f i r s t  two h o u rs  o f  5 mm 

o r  u n d e r  and none exceeded  87 mm. f o r  24 h o u r s .  However 

some r e l a t i v e l y  h ig h  r e a d i n g s  were found  i n  t h i s  g r o u p ,  

t h e  two h i g h e s t  b e in g  20 gun. and 15 mm. f o r  t h e  f i r s t  

two h o u r s  and 113 and 99 mm. r e s p e c t i v e l y  f o r  24 h o u r s .  

A l th o u g h  t h e  c a s e s  were c o n s i d e r e d  d e f i n i t e l y  n o n - t u b e r ­

c u lo u s  t h e  h igh  s e d i m e n t a t i o n  r e a d i n g s  were e x p l a i n e d  

by t h e  p r e s e n c e  of o t h e r  p a t h o l o g i c a l  c o n d i t i o n s ,  marked 

b r o n c h i t i s  i n  t h e  f i r s t  c a s e  and a c u t e  r i c k e t s  i n  t h e  

seco n d .

E x p r e s s i n g  r e s u l t s  i n  t h e  same m anner ,  t h e  a v e r a g e  

r e a d i n g s  f o r  t h e  whole  of  t h i s  g ro u p  were th e  l o w e s t  o f  

any g r o u p ,  nam ely  8 .1  mm. f o r ' t h e  f i r s t  two h o u r s  and 

86 mm. f o r  24 h o u r s .

The r e s u l t s  o b t a i n e d  from th e  s m a l l  g roup  c l a s s i f i e d  

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

r e a d i n g s  i n  i n d i v i d u a l  c a s e s  showing a wide v a r i a t i o n ,  

the  e x t re m e s  b e in g  2 mm and 23*5 mm f o r  th e  f i r s t  two 

hours  and 57 and 102 r e s p e c t i v e l y  f o r  24 h o u r s .  Here a g a i n  

t h e  p r e s e n c e  of o t h e r  p a t h o l o g i c a l  c o n d i t i o n s  was t h e  

d e t e r m i n i n g  f a c t o r  i n  th e  h ig h  r e a d i n g s ,  t h e  c a s e  w i t h  th e  

h i g h e s t  r e a d i n g  i n  t h i s  g roup  b e in g  c o m p l i c a te d  w i t h  a n o n -



t u b e r c u l o u s  a s c i t e s .

I n  c o n s i d e r i n g  t h e  r e m a in d e r  of  t h e  hund red  c a s e s ,  

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

the  r e s u l t s  w i l l  be c o n s i d e r e d  i n  r e l a t i o n  to  th e  c l i n ­

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

Table  X g i v e s  t h e  a v e r a g e  r e a d i n g  f o r  e a c h  g r o u p ,  

t h e  f i r s t  f i g u r e  b e in g  th e  a v e r a g e  f o r  th e  f i r s t  two 

hou rs  and t h e  seco n d  f i g u r e  the  t o t a l  s e d i m e n t a t i o n  f o r  

24 h o u r s .
TABLE X.

AVERAGE READING IN DIFFERENT CLINICAL GROUPS

Time
Tabes

M e s e n t e r i c a
Subacute Pe r i to n i t i s C hron ic

P e r i t o n i t i sA s c i t i c P l a s t i c

A v . l s t  2 h r s  
24 h r s .

9 mm 
87 mm

14 mm 
106 mm

21 mm 
105 mm

15 mm. 
102 run.

R ead ings  f o r  t h e  s m a l l  number of c a s e s  c o m p r i s in g  t h e  

g ro u p  d e s i g n a t e d  a s  a c u t e  t u b e r c u l o u s  p e r i t o n i t i s  have 

n o t  been  r e c o r d e d .

A d i r e c t  com par ison  may be d raw n  b e tw e e n  t h e  r a t e  o f  

s e d i m e n t a t i o n  and th e  amount o f  c e l l u l a r  a c t i v i t y  a s s o c ­

i a t e d  w i t h  th e  l e s i o n .  The a v e r a g e  i s  l o w e s t  f o r  t h o s e  

w i t h  t h e  in v o lv e m e n t  l i m i t e d  t o  th e  m e s e n t e r i c  g l a n d s  

w h i l e  t h e  h i g h e s t  r e a d i n g s  a r e  fo u n d  i n  t h o s e  c a s e s  o f

s u b - a c u t e  p l a s t i c  p e r i t o n i t i s  where i n  p r a c t i c a l l l y  a l l  

t h e  abdom inal  l e s i o n s  were  e x t e n s i v e  and t h e  toxaem ia  

m arked .  I t  w i l l  be n o te d  t h a t  t h e  s u b - a c u t e  g r o u p ,  where 

a s c i t e s  was th e  p redo m inan t  f e a t u r e ,  b e a r s  a c l o s e  p ro x ­

i m i t y  t o  t h e  g ro u p  w i t h  c h r o n i c  t u b e r c u l o u s  p e r i t o n i t i s ,  

b o th  b e in g  i n t e r m e d i a t e  be tween t h e  t a b e s  m e s e n t e r i c a  

g ro u p  and t h e  a c u t e  p l a s t i c - g ro u p ,  (



> The s i g n i f i c a n c e  of  i n d i v i d u a l  c a s e s  i n  th e  l a s t  

of  t h e  v a r i o u s  g roups  w i l l  now be c o n s i d e r e d .

In  th e  t a b e s  m e s e n t e r i c a  g roup  the  h i g h e s t  r e a d i n g s  

17 mm and 99 mm were r e c o r d e d  i n  M.K., f e m a l e ,  aged 10 

y e a r s ,  w i th  a c o m p a r a t i v e l y  s h o r t  h i s t o r y  of i l l n e s s  of 

t h r e e  months* d u r a t i o n ,  th e  main J o i n t s  of which were 

abdom ina l  p a i n  and l o s s  of w e ig h t .  The Mantoux r e a c t i o n  

was p o s i t i v e  t o  a l l  d i l u t i o n s  u s e d .  C l i n i c a l l y  and 

r a d i o l o g i c a l l y  t h e r e  was no in v o lv e m en t  o f  t h e  l u n g s ,  

e n l a r g e d  g l a n d s  were p a l p a b l e  i n  b o th  i l i a c  f o s s a e .  P ro ­

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

toms c l e a r e d  up and th e  c h i l d  i n c r e a s e d  i n  w e i g h t .  There 

was no marked i r r e g u l a r i t y  i n  t e m p e r a t u r e  b u t  a s l i g h t  

e v e n in g  r i s e  to  a maximum of  99°F.  was n o t e d  a f t e r  admis­

s i o n  w i th  a p u l s e  r $ t e  v a r y i n g  between 95 and 110.  Con-’ 

c u r r e n t l y  w i th  th e  c l i n i c a l  improvement c o n s e c u t i v e  r e a d ­

in g s  of th e  b lood  s e d i m e n t a t i o n  r a t e  showed a s t e a d y  

d e c l i n e .

p i g . I . A  shows the  d e c l i n e  i n  th e  s e d i m e n t a t i o n  r a t e  

ove r  a p e r i o d  of tw e lv e  weeks,  t h e  r e c o r d e d  f i g u r e s  be ing



t h e  a v e r a g e  f o r  th e  f i r s t  two h o u r s .

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

i n d i c a t e  a c t i v e  d i s e a s e  l o c a l i s e d  t o  th e  m e s e n t e r i c  

g l a n d s  u n d e rg o in g  c u re  w i t h  l i t t l e  or no c o n s t i t u t i o n a l  

d i s t u r b a n c e .  The b lood  s e d i m e n t a t i o n  r a t e s  a r e  i n  keep­

i n g  w i t h  t h i s  p i c t u r e .

A no the r  c o m p a r a t i v e l y  h igh  r e a d i n g  was o b t a i n e d  

i n  J . H . , f e m a le ,  aged 14 y e a r s ,  w i th  a much l o n g e r  h i s t o r y  

o f  i l l n e s s .  Glands were a l s o  p a l p a b l e  i n  t h e  abdomen 

b u t  i n  t h i s  c a s e  t h e  c l i n i c a l  p i c t u r e  was c o m p l i c a t e d  by

th e  p r e s e n c e  of a n o t h e r  fo c u s  i n  t h e  c e r v i c a l  g l a n d s .  The

b loo d  s e d i m e n t a t i o n  r e a d i n g s  over  a s i m i l a r  p e r i o d ,  P i g . I B ,  

shows no r e g u l a r  v a r i a t i o n .  At th e  o t h e r  e x t r e m e ,  t h a t  i s  

i n  c a s e s  w i th  a u n i f o r m l y  low s e d i m e n t a t i o n  r a t e ,  t h e  r e ­

s u l t s  i n d i c a t e  l e s i o n s  which have a t t a i n e d  a d e g re e  of 

i n a c t i v i t y .  This  i s  i l l u s t r a t e d  i n  th e  c a s e  o f  J . P . , f e ­

m a le ,  aged  9 y e a r s ,  w i t h  a h i s t o r y  of d e f i n i t e  symptoms 

commencing o n ly  t h r e e  months p r i o r  to  a d m i s s io n  b u t  th e  

g e n e r a l  h e a l t h  of t h e  c h i l d  had a lways b een  p o o r .  A few 

g l a n d s  were p a l p a b l e  i n  t h e  abdomen and r a d i o l o g i c a l  

e x a m in a t io n  of th e  c h e s t  r e v e a l e d  i n a c t i v e  t u b e r c u l o u s  

g l a n d s  i n  bo th  r o o t s .

The low a v e ra g e  o f  3*5 mm. f o r  t h e  f i r s t  two hours  

was i n  k e e p in g  w i th  a s h o r t  s t a y  i n  h o s p i t a l  d u r i n g  which 

t h e  c h i l d  was a f e b r i l e ,  f r e e  from symptoms and i n c r e a s e d  

i n  w e ig h t .

A l though e x c e p t i o n s  a r e  found i t  may be s t a t e d  a s  

a g e n e r a l  p r i n c i p l e  t h a t  th e  r a t e  of s e d i m e n t a t i o n  of  

th e  red  c o r p u s c l e s  i s  a f a i r  i n d i c a t i o n  of  l o c a l  a c t i v i t y  

p r o v i d e d  t h a t  o t h e r  p a t h o l o g i c a l  l e s i o n s  a r e  a b s e n t .  The 

q u e s t i o n  of s e d i m e n t a t i o n  r a t e s  i n  c a s e s  where  o t h e r



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

abdom ina l  f o c u s  w i l l  b e  c o n s i d e r e d  u n d e r  a n o t h e r  h e a d in g .

T urn in g  now t o  i n d i v i d u a l  c a s e s  i n  t h e  l a r g e  g roup  

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

s e d i m e n t a t i o n  r a t e  f o r  t h e  whole group i s  fo u n d  t o  be 

h i g h e r  t h a n  i n  t h e  group w i t h  g l a n d u l a r  l e s i o n s  o n l y .

T h is  i s  q u i t e  i n  k e ep in g  w i t h  th e  c l i n i c a l  a s p e c t  of  t h e  

c o n d i t i o n ,  th e  i n c r e a s e d  toxaem ia  and c o n s t i t u t i o n a l  d i s ­

t u r b a n c e  f o l l o w i n g  n a t u r a l l y  when t h e  d i s e a s e  e x t e n d s  

i t s  b o r d e r s  t o  i n c l u d e  t h e  p e r i t o n e u m .  Of t h e  t h r e e  

c a s e s  i n  t h i s  group  w i th  th e  m os t  r a p i d  s e d i m e n t a t i o n  r a t e , 

two d i e d  and t h e  o t h e r  was removed by h e r  p a r e n t s  i n  an 

e x t r e m e l y  i l l  c o n d i t i o n .

P i g . I I  shows t h e  c o n s e c u t i v e  a v e r a g e  two h o u r l y  r a t e s  

f o r  S . D . , fem a le  aged 15 y e a r s ,  w i th  a h i s t o r y  of  i l l n e s s  

c o v e r i n g  a p e r i o d  of  7 y e a r s .  During a s t a y  of  a bou t  one 

y e a r  i n  h o s p i t a l  t h e  c h i l d  went s t e a d i l y  d o w n h i l l  w i t h
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l o s s  of w e i g h t ,  d i a r r h o e a  and v o m i t in g  i n  t h e  t e r m i n a l  

s t a g e s  w i t h  a h e c t i c  sw ing ing  t e m p e r a t u r e .  P o s t  mortem



e x a m i n a t i o n  showed e n l a r g e d  m e s e n t e r i c  g l a n d s  w i t h  a 

g e n e r a l i s e d  p e r i t o n i t i s ,  numerous s m a l l  t u b e r c l e s  be in g  

p r e s e n t  on t h e  v i s c e r a l  p e r i t o n e u m .  Animal i n o c u l a t i o n  

w i t h  g l a n d u l a r  m a t e r i a l  gave  a p o s i t i v e  r e s u l t .  A l though  

t h e  a v e r a g e  r a t e s  f o r  t h e  f i r s t  two ho u rs  i n  t h i s  c ase  

were  n o t  e x c e s s i v e l y  h i g h ,  t h e  t o t a l  s e d i m e n t a t i o n  i n  24 

h o u r s  v a r i e d  between th e  h igh  l e v e l s  o f  155 mm. and 173 mm.

The o t h e r  f a t a l  c a s e ,  D. C . , f em a le  aged  14 y e a r s ,  

had a much s h o r t e r  h i s t o r y  of  i l l n e s s ,  a p p r o x i m a t e l y  15 

m on th s .  This  c a se  showed no c l i n i c a l  im provem ent  and 

had th e  c h a r a c t e r i s t i c  symptoms of l o s s  of  w e ig h t  and 

d i a r r h o e a  combined w i th  a sw in g in g  t e m p e r a t u r e .  P o s t  

mortem e x a m in a t io n  r e v e a l e d  a d e g re e  of  p e r i t o n e a l  i n v o l v e ­

ment which was n o t  e x t e n s i v e  b u t  t h e  m e s e n t e r i c  g l a n d s  

were e n l a r g e d  and c a s e o u s .  T u b e rc le s  were p r e s e n t  i n  

th e  sub-mucosa  of t h e  caecum and numerous n e c r o t i c  t u b e r ­

c u lo u s  u l c e r s  were l o c a t e d  i n  t h e  lower  p a r t  of t h e  i le u m .  

The b lood  s e d i m e n t a t i o n  r a t e  i n  t h i s  c a s e  f o r  t h e  f i r s t  

two ho u rs  was v e r y  r a p i d ,  v a r y i n g  be tw een  32 mm. and 36 mn.

In  the  l a s t  t w o r a t e s  e s t i m a t e d  b e f o r e  d e a t h  a c c u r ­

a t e  r e a d i n g s  cou ld  n o t  be o b t a i n e d  a s  l y s i s  had o c c u r re d  

i n  t h e  column of b lo o d .

The t h i r d  c ase  r e m a in in g  t o  be m en t io ned  i n  th e  

g roup  r e l a t e d  to  M.M., fem ale  aged 13 y e a r s ,  who had a 

h i s t o r y  of o n s e t  14 months p r i o r  t o  a d m is s io n ;  l o s s  of 

w e ig h t  and abdominal  p a i n  were t h e  dominant  symptoms bu t  

d i a r r h o e a  was a b s e n t .  P a l p a t i o n  of t h e  abdomen r e v e a l e d  

a g e n e r a l i s e d  r e s i s t a n c e  w i th  e x t e n s i v e  m a t t i n g  of  t h e  

c o n t e n t s  s u g g e s t i v e  of a g e n e r a l i s e d  p e r i t o n i t i s .  A 

c o n c u r r e n t  l e s i o n  was p r e s e n t  i n  t h e  form of  an a c t i v e  

t u b e r c u l o u s  f o c u s  i n  t h e  u p p e r  l o b e  of  e ach  l u n g ,  which
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i n  t h e  l e f t  s i d e  was p a r t i a l l y  c a l c i f i e d .  U n f o r t u n a t e l y  

t h i s  child was removed by h e r  p a r e n t s  a f t e r  a p e r i o d  of 

r e s i d e n c e  of  two months i n  h o s p i t a l .  During t h a t  t ime 

a marked d e t e r i o r a t i o n  i n  th e  c o n d i t i o n  of th e  c h i l d  was 

s e e n ,  t e m p e r a t u r e  v a r i a t i o n s  becoming more marked as  

t h e  d e g r e e  of  tox ae m ia  i n c r e a s e d .  During t h i s  t im e  

t h e r e  was no  g r e a t  i n c r e a s e  i n  the  s e d i m e n t a t i o n  r a t e  

f o r  t h e  f i r s t  two h o u r s ,  th e  f i g u r e s  b e in g  21  mm. and 

26 mm., bu t  t h e  t o t a l  s e d i m e n t a t i o n  r a t e  f o r  24 hours  

had i n c r e a s e d  from 97 mm. t o  148 mm.

The s l o w e s t  s e d i m e n t a t i o n  r a t e  r e c o r d e d  i n  t h i s  

g ro up  of c h ro n ic  p e r i t o n e a l  l e s i o n s  were found  i n  c a s e s  

where t h e  c l i n i c a l  p i c t u r e  was p r o p o r t i o n a t e l y  m i ld  and 

i n  t h e s e  c a s e s  a marked improvement r e s u l t e d  f o l l o w i n g  

i n s t i t u t i o n a l  t r e a t m e n t .  P i g . I l l  shows t h e  r a t e  of  

s e d i m e n t a t i o n  f o r  t h e  f i r s t  two hours  i n  c o n s e c u t i v e  t e s t s  

f o r  two of  th e  lo w e s t  r e c o r d e d  r a t e s  i n  t h i s  g r o u p .  P ig .  

I I I A  i s  t h e  r a t e  of  J . P . , m a le ,  a g e d  7 y e a r s ,  who had a 

s h o r t  h i s t o r y  of abdom inal  p a i n ,  d i a r r h o e a  and o c c a s i o n a l

40 -j P i g . I l l
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v o m i t i n g  accompanied  by marke-d l o s s  of  w e i g h t .  P r i o r  

t o  t h i s  o n s e t  th e  g e n e r a l  h e a l t h  o f  t h e  c h i l d  had been  

p o o r .  The abdomen was s c a p h o i d ,  g e n e r a l l y  r e s i s t a n t  

w i t h  d e f i n i t e  p a i n  on p a l p a t i o n .  P r o g r e s s  was u n e v e n t ­

f u l  w i t h  l i t t l e  v a r i a t i o n  i n  t e m p e r a t u r e  a l t h o u g h  th e  

p u l s e  r a t e  showed a f a i r l y  wide e x c u r s i o n .  The w e ig h t  

of  t h e  c h i l d  i n c r e a s e d  s t e a d i l y  and i t  would a p p e a r  t h a t  

m a l n u t r i t i o n  p la y e d  a p a r t  i n  t h e  o r i g i n a l  'symptoms. The 

s e d i m e n t a t i o n  r a t e  f o r  t h e  f i r s t  two h o u rs  v a r i e d  o n ly  

be tw een  2.5  mm. and 2.75  mm. f o r  c o n s e c u t i v e  r e a d i n g s  a t  

i n t e r v a l s  of f o u r  weeks t h e  maximum s e d i m e n t a t i o n  f o r  

24 h o u r s  v a r y i n g  between 62 and 69 mm.

The o t h e r  low r e a d i n g  r e c o r d e d  i n  t h i s  g r o u p ,  P ig .  

I I I B  r e l a t e d  t o  C .0 . ,  f em a le  aged 12 y e a r s ,  w i t h  a h i s t o r y  

o f  f o u r  ye a r s*  i l l n e s s ,  who had p r e v i o u s l y  had sev en  

months* t r e a t m e n t  i n  h o s p i t a l  f o r  th e  same c o n d i t i o n .  The 

symptoms were p r a c t i c a l l y  s i m i l a r  t o  t h o s e  r e c o r d e d  i n  

th e  l a s t  c a s e .  The c h i l d  was t h i n  and f l u s h e d  w i th  

g e n e r a l  m a t t i n g  of t h e  abdom ina l  c o n t e n t s .  Here a g a i n  

p r o g r e s s  was u n e v e n t f u l ;  t h e  t e m p e r a t u r e  s t a y e d  w i t h i n  

no rm al  l i m i t s  and t h e r e  was a r a p i d  i n c r e a s e  i n  w e ig h t .

The abdominal  l e s i o n  was p r o b a b ly  i n  a s t a t e  of 

q u i e s c e n c e ,  th e  r e c u r r e n c e  b e f o r e  a d m is s io n  b e in g  due to  

u n s a t i s f a c t o r y  home s u r r o u n d i n g s  and d i e t e t i c  i n d i s c r e ­

t i o n s .

In  t h e  f i n a l  g roup  t o  be c o n s i d e r e d ,  t h a t  i s  t h o s e  

c a s e s  where t h e  l e s i o n  was c l a s s i f i e d  as  s u b - a c u t e ,  t h e  

b loo d  s e d i m e n t a t i o n  r e a d i n g s  were a l l  u n i f o r m l y  h ig h ,  

t h o s e  w i t h  a p l a s t i c  p e r i t o n i t i s  hav ing  a h i g h e r  a v e ra g e  

f o r  t h e  f i r s t  two hours  t h a n  th e  ones where a s c i t e s  was 

t h e  marked f e a t u r e .  The h i g h e s t  r e a d i n g  i n  t h e  fo rm er
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g ro u p  was fo un d  i n  M. Gr., f e m a le - a g e d  11 y e a r s  w i t h  

a b d o m ina l  d i s t e n s i o n  and d e f i n i t e  m a t t i n g  of th e  con­

t e n t s ,  t h e  s u p e r f i c i a l  ve ins  o f  t h e  abdomen b e in g  m ark ed ly  

p ro m in e n t*  This  c a s e  was c o m p l i c a te d  by t h e  p r e s e n c e  

o f  a u n i l a t e r a l  p l e u r i s y  w i t h  some e f f u s i o n  and e v id e n c e  

o f  i n t r a p u l m o n a r y  d i s e a s e *  As seen  i n  F ig . IV A ,  t h e  

s e d i m e n t a t i o n  r a t e  f o r  t h e  f i r s t  two y o u r s  v a r i e d  between 

50 mm* and 41 mm* w h i l e  t h e  t o t a l  f o r  24 ho u rs  l a y  be­

tween 126 mm. and 130 mm.

Fig  IV.40 4
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Fig IVB r e c o r d s  a n o t h e r  h ig h  r e a d i n g  i n  t h i s  g ro u p .  This 

c h i l d ,  W. A. , male aged 7 y e a r s ,  had a h i s t o r y  of sudden 

o n s e t ,  t h e  c o n d i t i o n  s i m u l a t i n g  a c u t e  a p p e n d i c i t i s .  Ab­

dom inal  l ap a ro to m y  r e v e a l e d  an a c u t e l y  in f la m e d  a p p en d ix  

w i t h  e n l a r g e d  c a seo us  m e s e n t e r i c  g la n d s  and a g e n e r a l i s e d  

t u b e r c u l o u s  p e r i t o n i t i s .  This  fchild was i n  h o s p i t a l  f o r  

a p e r i o d  of  9 months and a t  f i r s t  showed some improvement,  

the  w e ig h t  i n c r e a s i n g  a l t h o u g h  the  abdominal  wound con­

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

m a i n t a i n e d .  F i n a l l y  th e  c h i l d  d e t e r i o r a t e d  r a p i d l y ,  t h e



c o n d i t i o n  t e r m i n a t i n g  i n  4 e a t h .  P o s t  mortem examin­

a t i o n  showed c o n s i d e r a b l e  m a t t i n g  of t h e  p e r i t o n e u m  w i t h  

some g l a n d u l a r  in v o lv e m e n t .  M u l t i p l e  s m a l l  t u b e r c l e s  

were  found  i n  t h e  lu n g  s u g g e s t i v e  of a m i l i a r y  s p r e a d ,  

w h i l e  a b o u t  a dozen s m a l l  t u b e r c u lo m a ta  were l o c a t e d  i n  

t h e  b r a i n  b o th  i n  t h e  c e r e b r a l  and c e r e b e l l a r  t i s s u e .

I n  t h o s e  c a s e s  w i t h  s u b - a c u t e  p e r i t o n i t i s  accompan­

i e d  by a s c i t e s  th e  h i g h e s t  r e a d i n g s  were r e c o r d e d  i n  the  

c a s e  of R .D . ,  f e m a le ,  aged 7 y e a r s .  The o n s e t  had been 

a f a i r l y  g r a d u a l  one,  t h e  main symptoms b e in g  an i n c r e a s -
a

i n g  f e e l i n g  of w e ig h t  i n  t h e  abdomen accom panied  by 

v i s i b l e  d i s t e n s i o n .  In  t h i s  c a s e  a l s o  t h e  c o n d i t i o n  was 

c o m p l i c a t e d  by t h e  p r e s e n c e  of p l e u r a l  e f f u s i o n  w i t h  e v i ­

dence  of pulmonary in v o lv e m e n t .  T u b e rc le  b a c i l l i  were 

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

p r o g r e s s e d  t o  an u n e v e n t f u l  r e c o v e r y .  C o n se c u t iv e  r e a d ­

in g s  of  t h e  r a t e  of  s e d i m e n t a t i o n  a r e  r e c o r d e d  i n  Pig.«V; 

i t  w i l l  be se en  t h a t  l i t t l e  v a r i a t i o n  i s  p r e s e n t  and of

09
0

to
•P

0
n
•H

•H

12 Weeks

t h e  t o t a l  s e d i m e n t a t i o n  f o r -24 hours  t h e  ex t re m e s  were
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115 mm. and 125 mm.

From the record s  quoted above i t  would appear th a t  

th e r e  i s  some r e l a t io n s h ip  between the  r a te  o f blood  

se d im e n ta t io n  and the c l i n i c a l  s ta g e  of the  d i s e a s e ,  th e  

l o c a l i s e d  c o n d it io n s  g iv in g  the lo w e s t  r a te  and the  

w id e ly  d issem in ated  l e s i o n s  the h ig h e s t .  Even w ith in  

each  c l i n i c a l  group the read in gs are low f o r  the  m ild  

c a s e s  and show a p r o p o r t io n a te  in c r e a s e  when more grave  

c a s e s  are c o n s id er ed .

Blood Sedim entation  Sate  in  Gases w ith  
A ctiv e  C o m p lica tio n s .

I t  has  been p r e v i o u s l y  s t a t e d  t h a t ,  o t h e r  l e s i o n s  

p r e s e n t  c o n s i d e r e d  a s  c o m p l i c a t i o n s  were d i v i d e d  i n t o  

two g r o u p s ,  t h o s e  a p p a r e n t l y  a c t i v e  and t h o s e  a p p a r e n t l y  

i n a c t i v e .  As m ig h t  be e x p e c te d  a s i g n i f i c a n t  e l e v a t i o n  

o f  t h e  blood s e d i m e n t a t i o n  f i g u r e s  i s  found  o n ly  i n  the  

f o r m e r ,  and  t h i s  e l e v a t i o n  i s  m ost  marked where t h e  com­

p l i c a t i o n s  a r e  pulmonary  i n  n a t u r e .  In  t h e s e  c a s e s  of  

c o u r s e  t h e  d i s e a s e  was o f t e n  e x t e n s i v e  i n  b o th  th e  

t h o r a x  and abdomen, t h e  h ig h  s e d i m e n t a t i o n  r a t e s  b e in g  

a t t r i b u t a b l e  t o  b o th  c o n d i t i o n s ,  a l t h o u g h  h ig h  r e a d i n g s  

were found  i n  u n c o m p l i c a te d  c a s e s .  Where t h e  pulmonary 

c o n d i t i o n  was an a c t i v e  one th e  h i g h e s t  r e a d i n g s  were 

fo u n d ,  th e  a v e ra g e  f o r  th e  t e n  c a s e s  i n  t h i s  g roup  b e in g  

19 .6  mm. f o r  t h e  f i r s t  two hours  and 110 mm. f o r  24 h o u r s .  

In  o n ly  one c a se  was t h e  a v e ra g e  f o r  t h e  f i r s t  two hours  

u n d e r  10 mm. and i n  o n ly  3 c a s e s  u n d e r  100 mm. f  or  24 

h o u r s .  i n  th e  s m a l l  g ro u p  of c a s e s  w i t h  a c t i v e  n o n -  

pulmonary l e s i o n s  t h e  c o r r e s p o n d in g  r e a d i n g s  were 11 mm. 

and 92 mm. w i t h  l i t t l e  d i f f e r e n c e  be tw een  t h e  h i g h e s t  and



l o w e s t .  I n  t h e  g ro u p  of  11 c a s e s  w i t h  r a d i o l o g i c a l  

e v id e n c e  of i n a c t i v e  in v o lv e m e n t  of t h e  r o o t  g l a n d s  t h e  

r e a d i n g s  were found  t o  be low er  s t i l l ,  t h e  a v e r a g e  b e in g  

9 mm. and 88 mm., t h e  l o w e s t  b e in g  4 mm. and 78 mm., and 

th e  h i g h e s t  16 151m. and 100 mm.

Blood S e d i m e n t a t i o n  P a te  i n  C o n t r o l  G a s e s .

The c o n t r o l  c a s e s  i n v e s t i g a t e d  u n d e r  t h i s  head in g  

were t h e  same c a s e s  employed a s  c o n t r o l s  i n  th e  i n v e s t i ­

g a t i o n  of t h e  Mantoux t e s t ,  t h e  numbers  w i t h  t h e i r  r e ­

s p e c t i v e  l e s i o n s  hav ing  a l r e a d y  been g i v e n .  Table  XI 

g i v e s  t h e  a v e r a g e  s e d i m e n t a t i o n  r a t e  f o r  each  g roups  

column 1 shows th e  a v e r a g e  f o r  b o th  t h e  f i g u r e s  d e r i v e d  

from th e  fo r m u la  a l r e a d y  used  and f o r  t h e  f i n a l  r e a d i n g  

a f t e r  24 h o u r s  w h i le  t h e  second  and t h i r d  columns show 

th e  minimum and maximum f o r  e ac h  g ro u p .

TABLB X I .
AVERAGE SEDIMENTATION RATES IN CONTROL CASES.

CASES
Average Minimum Maximum

2 brs
24
h r s .

Av.lsrt 
2 . h rs

24
h r s

Ay .1s t  
2 hrs

24
h r s

pulmonary  Cases
I n t r a - p u i m o n a r y  

l e s i o n s  
P l e u r a l  l e s i o n s  

J Hilum d i s e a s e

41
20
8

128
108

83

8
5
2

125
87
56

73
37
19

138
120
116

Non-pulmonary Cases
Bone & Joint lesiais 
G la n d u la r  l e s io n i

24
3 18

108
97

2
1

74
70

80
88

111
111

------------------------------------------------------ r
N o n - tu b e r c u lo u s  Cases

74
. .

1 . 55 15 80
■ ■ ....... I

O r th o p a e d ic  casep  5

E x am ina t io n  w i l l  show t h a t  t h i s  t a b l e  i s  s e l f - e x p l a n a t o r y



The h i g h e s t  r e a d i n g s  a r e  found  i n  t h e  a c t i v e  pu lm onary  

g r o u p ,  t h e r e  b e in g  a wide d i s c r e p a n c y  be tw een  t h e s e  and 

t h e  r e a d i n g  from c a s e s  w i t h  hi lum d i s e a s e ,  t h e  f i g u r e s  

where  p l e u r i s y  was a c o m p l i c a t i o n  b e in g  i n t e r m e d i a t e .

I n  t h e  g roup  w i t h  bone and j o i n t  l e s i o n s  th e  r e a d i n g s  

occupy a s i m i l a r  l e v e l  t o  th e  l a s t - m e n t i o n e d  g roup  w i th  

p l e u r a l  l e s i o n s  and s l i g h t l y  h i g h e r  t h a n  t h e  c a s e s  w i t h  

c e r v i c a l  a d e n i t i s .  As m ig h t  be e x p e c t e d ,  t h e  n o n -  

t u b e r c u l o u s  g r o u p ,  t h a t  i s  th e  i n d i v i d u a l s  m os t  n e a r l y  

a p p r o a c h i n g  th e  n o rm a l ,  have t h e  l o w e s t  r e a d i n g s  of  th e  

whole  s e r i e s .

These r e s u l t s  a r e  i n  a c c o r d  w i t h  t h e  a c c e p t e d  v i e w s :  

t h a t  i s ,  t h e  phenomenon of s e d i m e n t a t i o n  i s  m os t  r a p i d  i n  

t h e  a c t i v e  pulmonary  l e s i o n s  and v a r i e s  i n  t h e  o t h e r  

fo rm s  of t h e  d i s e a s e  i n  p r o p o r t i o n  to  th e  d e g re e  o f  t i s s u e  

i n v o lv e m e n t .  I n  t h e  bone and j o i n t  c a s e s  t h e r e  i s  a 

d e f i n i t e  p a r a l l e l i s m  be tween  th e  r a t e  of s e d i m e n t a t i o n  

and t h e  d e g re e  of  a c t i v i t y  e s t i m a t e d  on c l i n i c a l  f i n d i n g s .  

I n  the  c a s e s  where t h e  c l i n i c a l  c o n d i t i o n  was found to  

be a c u t e l y  a c t i v e  t h e  s e d i m e n t a t i o n  r a t e s  were much 

h i g h e r  t h a n  t h o s e  r e c o r d e d  i n  c a s e s  where t h e  l e s i o n  w as  

i n  t h e  p r o c e s s  of  h e a l i n g .  I f  t h e  28 c a s e s  o f  s u r g i c a l  

t u b e r c u l o s i s  a r e  d i v i d e d  i n t o  two such  g r o u p s ,  th e  f i g u r e s  

f o r  columns I  a n d . I I  a r e  37 mm. ahd 123 mm. r e s p e c t i v e l y  

f o r  t h e  a c t i v e  group  and 16 mm and 93 mm. f o r  th e  i n a c t i v e  

g ro u p .

I t  now rem a in s  f o r  a com par ison  t o  be drawn between

t h e  s e d i m e n t a t i o n  r a t e s  i n  th e  c o n t r o l  c a s e s  and t h e  r a t e s  

i n  th e  c l i n i c a l  t y p e s  of abdominal t  u b e r c u l o s i s .  In

Table X II  the  a v e ra g e  f o r  a l l  abdominal  c a s e s  i s  g iv e n



9 0 .  ,

a l o n g  w i t h  th e  a v e r a g e  f o r  t h e  c o n t r o l  g ro u p s  which have 

n o t  been  s u b d iv id e d ?  t h a t  i s ,  p l e u r a l ,  i n t r a p u l m o n a r y  

and h i lum  l e s i o n s  have a l l  b e e n  c l a s s i f i e d  a s  pu lmonary .  

I t  w i l l  be seen  t h a t  t h e  s e d i m e n t a t i o n  r a t e  f o r  th e  ab­

d om ina l  c a s e s  i s  h i g h e r  t h a n  th o s e  r e c o r d e d  i n  th e  o r t h o ­

p a e d i c  g roup  b u t  i s  e x c e e d e d  by a l l  t h e  o t h e r  c o n t r o l s .  

These f i g u r e s  t e n d  t o  m in im ise  th e  im p o r t a n c e  of  b lood 

s e d i m e n t a t i o n  as  a f a c t o r  o f  s i g n i f i c a n c e  i n  abdominal  

t u b e r c u l o s i s .

TABLE XII

AVERAGE SEDIMENTATION RATES IN ABDOMINAL 
AND CONTROL CASES.

Cases Average 
. 1s t  2h r s . 1 24 hours

O r th o p a e d ic 5 mm. 7 4 . 5mm
Abdominal T u b e r c u l o s i s 12 mm. 96 mm.
C e r v i c a l  A d e n i t i s 18 mm. 97 mm.
Bone & J o i n t  L e s io n s 24 mm. 108 mm.
"Pulmonary L e s io n s 29 mm. 114 mm.

I f  c o m p ar ison s  a r e  made between Table  XI and Table 

X I I ,  i t  w i l l  be s e en  t h a t  of  a l l  t h e  t u b e r c u l o u s  l e s i o n s  

th e  s e d i m e n t a t i o n  r a t e s  r e c o r d e d  i n  h i lum  d i s e a s e  a r e  

th e  o n ly  ones which  f a l l  below th e  r e a d i n g s  i n  t h e  v a r i o u s  

abdom inal  g r o u p s ,  and o f  t h e s e  g ro up s  t h e  s e d i m e n t a t i o n  

r a t e s  i n  p l a s t i c  p e r i t o n i t i s  a r e  t h e  o n ly  ones to  exceed  

t h o s e  i n  c e r v i c a l  a d e n i t i s  and p l e u r a l  l e s i o n s .

R e l a t i o n s h i p  between Mantoux Tes t  and Blood S e d i m e n t a t i o n .

When i t  i s  c o n s i d e r e d  t h a t  t h e  i n t r a d e r m a l  r e a c t i o n  

t o  t u b e r c u l i n  and t h e  r a t e  of s e d i m e n t a t i o n  of  t h e  red  

c e l l s  may b o th  be of v a lu e  iiL-t he d i a g n o s i s  of  t u b e r c u l o u s
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l e s i o n s ,  an  i n v e s t i g a t i o n  i n t o - t h e  p o s s i b i l i t y  o f  any 

c o n n e c t i o n  be tw een  t h e  two seem s a p p r o p r i a t e .  This  was 

done by comparing  t h e  maximum r e s u l t s  o b t a i n e d  i n  t h e  

Mantoux t e s t  w i th  t h e  r a t e  of s e d i m e n t a t i o n  i n  i n d i v i d u a l  

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

t h e  r e a c t i o n s  t o  d i l u t i o n s  of 1 :1000 t u b e r c u l i n .  As 

m ig h t  be e x p e c te d  no c o r r e l a t i o n  c o u ld  be found  between 

t h e s e  two f a c t o r s .  The h i g h e s t  b lood  s e d i m e n t a t i o n  r a t e s  

were  fo un d  i n  advanced c a s e s  of a c u t e  o r  s u b - a c u t e  g e n e r ­

a l i s e d  p e r i t o n i t i s  and owing t o  th e  ex t rem e  d e g re e  of  

to x a e m ia  l i t t l e  o r  no  r e s p o n s e  was g iv e n  t o  t h e  t u b e r c u l i n  

t e s t  i n  t h e s e  i n d i v i d u a l s .

The n e x t  g r e a t e s t  d i s p r o p o r t i o n  was found  i n  t h e  

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

Here as  a l r e a d y  m e n t io n e d ,  th e  b lood  s e d i m e n t a t i o n  r a t e  

was r e l a t i v e l y  h ig h  w h i l e  t h e  i n t e n s i t y  of t h e  Mantoux 

r e a c t i o n  was below t h e  f i g u r e s  f o r  o t h e r  g r o u p s .

Ho d e g re e  of p a r a l l e l i s m  was found t o  e x i s t  i n  th e  

o t h e r  g r o u p s :  t h e  more a c t i v e  t h e  l e s i o n  t h e  h i g h e r  was

th e  blood s e d i m e n t a t i o n  r a t e ,  w h i le  a marked r e a c t i o n  

to  t u b e r c u l i n  was c o n s i s t e n t  w i t h  a h ig h  d e g re e  of r e ­

s i s t a n c e .  The o n ly  g roup  i n  which th e  two r e s u l t s  r e ­

sem bled  e a c h  o t h e r  was t h a t  one composed of  n o n - t u b e r c u l o u s  

o r  d o u b t f u l  c a s e s  i n  which t h e  r e a c t i o n  t o  t u b e r c u l i n  was 

n e g a t i v e  or t r a n s i e n t  and t h e  b lood  s e d i m e n t a t i o n  r a t e  

much below t h a t  i n  t h e  d e f i n i t e l y  t u b e r c u l o u s  c a s e s .  This  

h e ld ,  o f  c o u r s e  p r o v i d e d  o t h e r  g r o s s  p a t h o l o g i c a l  con­

d i t i o n s  were n o t  p r e s e n t .

The Value o f  the Blood Sedim entation T e s t .

This problem w i l l  be con sid ered  from th r e e  a s p e c t s ,



f i r s t l y  in  r e l a t i o n  to  d ia g n o s i s ,  se c o n d ly  in  the e s t i ­

m ation  of a c t i v i t y  and t h i r d l y  in  p r o g n o s i s .  Although 

the t e s t  i s  by no means s p e c i f i c  in  i t s  a c t i o n ,  i t  may 

be a f a c to r  of some v a lu e  in  d ia g n o s i s .  This a p p l ie s  

p a r t i c u l a r l y  to  the r e l a t i v e l y  la r g e  c l a s s  of c a s e s  

where the c l i n i c a l  f in d in g s  are d o u b tfu l  and m ight w e l l  

be due to  m a ln u tr i t io n  and d e f e c t i v e  housing  c o n d i t io n s .

A c o m p a r a t i v e l y  low s e d i m e n t a t i o n  r a t e  would h e r e  h e lp  

t o  e x c lu d e  t h e  e x i s t e n c e  of an a c t i v e  t u b e r c u l o u s  l e s i o n .  

The s i g n i f i c a n c e  of an a b n o rm a l ly  r a p i d  d e g r e e  of s e d i ­

m e n t a t i o n  i s  more d i f f i c u l t  t o  i n t e r p r e t ,  and the  p r e s e n c e  

of c o n c u r r e n t  l e s i o n s ,  t u b e r c u l o u s  or o t h e r w i s e ,  must  be 

c a r e f u l l y  e l i m i n a t e d .  The q u e s t i o n  of a g e  m ust  a l s o  be 

remembered, a r a p i d  r a t e  be in g  t h e  a c c e p t e d  n o rm a l  i n  

i n f a n t s  and young c h i l d r e n .  Some d i f f i c u l t i e s  p r e s e n t  

t h e m s e lv e s  when an a t t e m p t  i s  made t o  f i n d  t h e  t r u e  

s i g n i f i c a n c e  of a c t u a l  f i g u r e s ,  t h a t  i s  t o  s t a t e  d e f i n ­

i t e l y  what h e i g h t  of c l e a r  f l u i d  c o n s t i t u t e s  a norm al  

r e a d i n g .  K a tz ,  employing  W e s t e r g r e n !s t e c h n i q u e ,  i n  

h i s  c l a s s i f i c a t i o n  q u o ted  th e  a v e r a g e  h o u r l y  r e a d i n g  f o r  

th e  f i r s t  two hou rs  and c o n s i d e r e d  3 Bam t o  be n o rm a l ,  a 

f i g u r e  between 4 and 6 mm. a s  d o u b t f u l ,  be tween 7 and 12w  

a s  p r o b a b l y  p a t h o l o g i c a l ,  and  over  12 mm. c e r t a i n l y  p a t h ­

o l o g i c a l .  W es te rg ren  s t a t e d  h i s  no rm al  f o r  h e a l t h y  men 

t o  be 3 mm to  5 mm i n  th e  f i r s t  hour and 7 mm to  9 mm i n  

t h e  second h o u r ,  t h a t  i s  an a v e rag e  o f  a p p r o x i m a t e ly  3 mm 

t o  5 mm and i n  normal  c h i l d r e n  t h e  f i g u r e  l a y  between 

2 mm. and 8 mm. Krim phoff  gave a s i m i l a r  f i g u r e  f o r

m a le s  and 3 .5  mm to  7*5 mm f o r  h e a l t h y  f e m a l e s .  Renne- 
(27)

baum i n v e s t i g a t e d  t h e  s e d i m e n t a t i o n  r a t e  i n  500 c h i l d r e n



and  found  t h e  r e a d i n g s  t o  f a l l  w i t h i n  W e s t e r g r e n !s
(3^

norm al  o f  2 mm to  8 mm. Mathe found  no d i f f e r e n c e  be­

tw een  th e  s e x e s  i n  c h i l d r e n  bu t  h i s  a c c e p t e d  no rm al  i s  

h i g h ,  be tw een  2 .7 5  mm and 1 7 .7 5  mm.

The r e s u l t s  found i n  t h i s  s e r i e s  d id  n o t  e x a c t l y  

c o i n c i d e  w i th  t h e s e  s t a n d a r d s ,  i t  b e in g  remembered t h a t  

a l l  t h e  c a s e s  were u n d e r  15 y e a r s  of  a g e ,  which  e x p l a i n s  

t h e  d i v e r g e n c e  from some of t h e s e  f i g u r e s .  An a v e ra g e  

h o u r l y  r e a d i n g  n o t  e x c e e d in g  5 mm. was a c c e p t e d  as  n o r ­

m a l ,  5 mm t o  8 mm - came u n d e r  t h e  c a t e g o r y  of  d o u b t f u l ,  

and o v e r  8 mm as  p a t h o l o g i c a l .  Under t h e  age of two 

y e a r s  t h e s e  s t a n d a r d s  were n o t  r e l i a b l e .

■In a t t e m p t i n g  t o  a d o p t  a n u m e r i c a l  s t a n d a r d  i t  

s h o u ld  be remembered t h a t  e x c e p t i o n s  a r e  l i a b l e  to  o c c u r .  

As W es te rg re n  s a y s ,  a r a p i d  r a t e  i s  s u g g e s t i v e  of a c t i v e  

t u b e r c l e ;  a norm al  r a t e  on th e  o t h e r  hand does  n o t  ex­

c lu d e  the  c o n d i t i o n  and adds  t h a t  i t  may be of s u p p le ­

m en ta ry  v a lu e  i n  the  d i a g n o s i s  o f  p e r i t o n i t i s .  Banyai 

r e c o r d e d  128 c a s e s  o u t  of 2000 who had d e f i n i t e  a c t i v e  

t u b e r c l e  and a n o rm a l  s e d i m e n t a t i o n  r a t e .  C onverse ly  i t  

i s  obvious  t h a t  a r a p i d  r a t e  of s e d i m e n t a t i o n  d o e s  n o t  

n e c e s s a r i l y  i n d i c a t e  t u b e r c u l o s i s .  He a l s o  r e c o r d e d  

19 c a s e s  of h i lum t u b e r c u l o s i s  w i th  an no rm al  sedimen­

t a t i o n  r a t e .

In c o n c lu s io n  i t  may be s t a t e d  t h a t  the  r a t io n a l  

view to  be taken i s  th a t  th e  sed im en ta tio n  r a te  i s  on ly  

of supplem entary va lue  and n o t  by any means d ia g n o s t i c .  

However, in  the la r g e  number of d ou b tfu l c a s e s  w ith  

nebu lous c l i n i c a l  f in d in g s  a d e c i s iv e  sed im en ta t io n  read­

ing  may be o f  c o n s id e r a b le  va lu e  and i n  th e se  c a s e s  i t  

i s  alw ays worthy of t r i a l .  The s i g n i f i c a n c e  of the



t e s t  can be enhanced by i n t e r p r e t i n g  i t  i n  c o n j u n c t i o n  

w i t h  the  Mantoux r e a c t i o n .

A p o s i t i v e  r e a c t i o n  t o t u b e r c u l i n  combined w i t h  a
Vr a p i d  V^edimentation r a t e  i n d i c a t e s  an a c t i v e  t u b e r c u l o u s  

l e s i o n , w h i l e  combined w i t h  a normal  s e d i m e n t a t i o n  r a t e  

i t  would p o i n t  t o  a h e a l e d  t u b e r c u lo u s  f o c u s .  A r a p i d  

s e d i m e n t a t i o n  r a t e  w i th  a n e g a t i v e  Mantoux r e a c t i o n  

p r o v i d e d  th e  p a t i e n t  was n o t  i n  t h e  t e r m i n a l  s t a g e  of  a 

s e v e r e  t u b e r c u lo u s  i n f e c t i o n ,  would s u g g e s t  t h a t  t h e  

c l i n i c a l  c o n d i t i o n  was n o n - t u b e r c u l o u s . A n e g a t i v e  

Mantoux r e a c t i o n  and a norm al  s e d i m e n t a t i o n  r a t e  would 

h e l p  to  e l i m i n a t e  t h e  p o s s i b l e  p r e s e n c e  of a p a t h o l o g i c a l  

l e s i o n  of any s i g n i f i c a n c e .

In  i n t e r p r e t i n g  a h igh  s e d i m e n t a t i o n  r a t e  i n  d e f i n ­

i t e l y  t u b e r c u l o u s  c a s e s ,  two e x p l a n a t i o n s  m ust  be k e p t  

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

or e x t e n s i v e  and s e c o n d ly  t h a t  some c o m p l i c a t i o n  has 

d e v e lo p e d ,  e i t h e r  pu lm onary  or o t h e r w i s e .

Blood Sedim entation in  P r o g n o s is .

I t  has  been g e n e r a l l y  a c c e p t e d  by i n v e s t i g a t o r s  of  

t h i s  q u e s t i o n  t h a t  t h e  b lood  s e d i m e n t a t i o n  r a t e  i s  of  

l i t t l e  o r  no p r o g n o s t i c  v a lu e  i n  c a s e s  of  non-pulm onary  

t u b e r c u l o s i s .  V olke r ,  r e f e r r i n g  to  b lood s e d i m e n t a t i o n ,  

s t a t e d  t h a t  " i t  may be of su p p le m e n ta ry  v a l u e  i n  t h e  

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

i s  ve ry  u n r e l i a b l e  a s  r e g a r d s  th e  p r o g n o s i s  of  s u r g i c a l  

t u b e r c u l o s i s  i n  c h i l d r e n . M

I n  i n v e s t i g a t i n g  t h i s  q u e s t i o n  t h e  s i g n i f i c a n c e  o f  

r e p e a t e d  s e d i m e n t a t i o n  t e s t s  a t  r e g u l a r  i n t e r v a l s  i n  

i n d i v i d u a l  cases came u n d e r  s c r u t i n y .  T h e s e t e s t s  were
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r e p e a t e d  a t  i n t e r v a l s  of f o u r  w e e k s : i f  i t  were t o  be 

of v a l u e  t h e  a n t i c i p a t e d  r e s u l t  would be t h a t  an i n c r e a s ­

in g  r a p i d i t y  p o i n t e d  to  an u n f a v o u r a b l e  p r o g n o s i s  w h i le  

a d i m i n i s h i n g  r a t e  m igh t  be t a k e n  as  a f a v o u r a b l e  p o i n t e r .  

However t h i s  view was n o t  b o rn e  o u t ,  and a l t h o u g h  i n  many 

c a s e s  t h e  d e c l i n e  i n  r a t e  of s e d i m e n t a t i o n  c o i n c i d e d  

w i t h  improvement and an i n c r e a s i n g  r a t e  was r e c o r d e d  i n  

d e t e r i o r a t i n g  c a s e s ,  e x c e p t i o n s  were by no means few. 

U n f o r t u n a t e l y  i n  most of t h e  more s e v e r e  c a s e s ,  r e p e a t e d  

r e a d i n g s  were n o t  a v a i l a b l e  owing to  a f a t a l  t e r m i n a t i o n  

r e s u l t i n g  b e f o r e  an a d e q u a te  t im e  i n t e r v a l  had e l a p s e d .  

These p o i n t s  a r e  i l l u s t r a t e d  by the  g r a p h i c a l  r e p r e s e n ­

t a t i o n s  of i n d i v i d u a l  c a s e s .  The f i r s t  two show c l i n i c a l  

improvement accompanied by a d i m i n i s h i n g  s e d i m e n t a t i o n  

r a t e .  M .K., F i g . I A ,  i l l u s t r a t e s  t h i s  i n  a c a s e  of t a b e s
40 -

F i g . V I .
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12 Weeks.
m e s e n t e r i c a  w h i le  Fig.VIA r e v e a l s  t h e  same se q u e n c e  of 

case  o f
e v e n t s  i n  a c h r o n i c  p e r i t o n i t i s  which made a good r e c o v e ry .  

A

F i g .  VIB r e p r e s e n t s  th e  c o n v e r s e ,  t h a t  i s ,  an i n c r e a s ­

in g  r a p i d i t y  w i th  a p r o g r e s s i v e  c l i n i c a l  c o n d i t i o n .

However, F ig .  IVB i s  a d i r e c t  c o n t r a d i c t i o n  of  the  

p r e c e d i n g  i n  as  much as  i t  shows a d i m i n i s h i n g



96«

s e d i m e n t a t i o n  r a t e  i n  a c h i l d  who was g o in g  d o w n h i l l  

w i t h  a s u b - a c u t e  p e r i t o n i t i s  which u l t i m a t e l y  ended 

f a t a l l y ,  F ig .V IIA  a l s o  f a i l s  to  s u p p o r t  t h e  p r o g n o s t i c  

v a l u e  of th e  s e d i m e n t a t i o n  t e s t ;  h e re  t h e  r a t e  i s  seen  

t o  be i n c r e a s i n g  a l t h o u g h  th e  c h i l d  was p r o g r e s s i n g  

s a t i s f a c t o r i l y *

F i g . V I I

o  4 ---------------- i.— ------ — i--------------- p
4 8 IS Weeks.

In  many c a s e s  t h e  r e a d i n g s  were v a r i a b l e ,  t h e  peak 

o f  t h e  g r a p h  o f t e n  b e in g  l o c a t e d  i n  th e  m id d le  and n o t  

r u n n i n g  t r u l y  p a r a l l e l  t o  t h e  c l i n i c a l  p r o g r e s s .  Many 

o t h e r s  r e m a in e d  a t  t h e  same l e v e l  f o r  r e p e a t e d  t e s t s .  

F ig .V I IB  e x e m p l i f i e s  t h i s  g ro u p .  Here t h e  c h i l d  was 

making a s a t i s f a c t o r y  r e c o v e r y  a l t h o u g h  th e  l e s i o n  was 

an e x t e n s i v e  p e r i t o n e a l  one w i th  d e f i n i t e  pulmonary com­

p l i c a t i o n s .

Thus i t  w i l l  be s e e n  t h a t  t h e  b lood s e d i m e n t a t i o n  

t e s t  i n  p r o g n o s i s  i s  of  l i t t l e  or  no v a lu e  and t h e  r e s u l t s  

do n o t  j u s t i f y  i t s  r o u t i n e  employment. An i n c r e a s i n g  

to x aem ia  w i th o u t  an a c t u a l  e x t e n s i o n  of t i s s u e  in v o lv e m en t  

m igh t  f u r n i s h  an e x p l a n a t i o n  of t h e  a b sen c e  of  an i n c r e a s e d  

s e d i m e n t a t i o n  r a t e  i n  a c ase  c l i n i c a l l y  d e t e r i o r a t i n g .



I (4 )  Mantoux R e a c t io n  i n  th e  D ia g n o s i s  of
Abdominal T u b e r c u l o s i s .

The s i g n i f i c a n c e  of t h i s  phenomenon has  a l r e a d y  been 

f u l l y  r e f e r r e d  t o  i n  t h i s  s e c t i o n  and t h e  p r e c e d i n g  one.

I t  r e m a in s  n e c e s s a r y  o n ly  t o  summarise  t h e s e  r e s u l t s  

u n d e r  th e  above h e a d in g .  I t  may be s t a t e d  t h a t  a p a r t  

f rom c l i n i c a l  f i n d i n g s  th e  r e s p o n s e  t o  t h e  i n t r a d e r m a l  

i n j e c t i o n  of t u b e r c u l i n  i s  of g r e a t e r  v a l u e  t h a n  any 

o t h e r  s u b s i d i a r y  a id  t o  d i a g n o s i s  and i t s  u n do u b ted  v a lu e  

f u l l y  j u s t i f i e s  i t s  r o u t i n e  u se  i n  a l l  c a s e s .  As a l r e a d y  

s t a t e d  the  m ost  s u i t a b l e  d i l u t i o n  would a p p e a r  t o  be one 

o f  1 :1 0 0 0 ;  lo w e r '  d i l u t i o n s  m igh t  be employed b u t  l i t t l e  

a s s i s t a n c e  may be e x p e c te d  when t h e r e  i s  no  r e s p o n s e  to  

t h e  u se  of a 1 :1000  d i l u t i o n .  The e s s e n t i a l  v a lu e  of 

t h e  t e s t  l i e s  i n  t h e  f a c t  t h a t  i t  i s  of g r e a t e s t  v a lu e  i n  

t h e  d o u b t f u l  c a s e s  where th e  c l i n i c a l  f i n d i n g s  have l e f t  

c o n s i d e r a b l e  m i s g i v i n g s  a s  to  t h e  p r e s e n c e  of  a t u b e r c u l o u s  

l e s i o n .  I t  i s  of  c o u r s e  an acknowledged f a c t  t h a t  th e  

t r u e  v a lu e  o f  th e  t e s t  l i e s  i n  a n e g a t i v e  r e s u l t ,  r e p e a t e d  

n e g a t i v e  r e s u l t s  g o in g  a lo n g  way i n  th e  e l i m i n a t i o n  of  

t h e  p o s s i b i l i t y  of t h e  l e s i o n  h av in g  a t u b e r c u l o u s  f o u n ­

d a t i o n .  Only i n  th e  advanced  t o x i c  c a s e s  m igh t  one ex­

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

j e c t .

The t e c h n i q u e  b e in g  e s s e n t i a l l y  s im p le  and t h e  r e ­

s u l t s  r e a d i l y  i n t e r p r e t e d ,  th e  t e s t  l e n d s  i t s e l f  a s  a 

m ost  s u i t a b l e  one t o  be employed a s  a r o u t i n e  measure  i n  

a l l  a t t e m p t s  t o  e s t a b l i s h  a d i a g n o s i s  i n  t h e s e  c a s e s .

(5) The Value of  B a c t e r i o l o g y  i n  D i a g n o s i s .

Owing t o  t h e  n a t u r e  o f  th e  l e s i o n s  p r e s e n t  i n  t h e  

m a j o r i t y  o f  t h e s e  c a s e s  t h e f i e l d  f o r  b a c t e r i o l o g i c a l



i n v e s t i g a t i o n  was a s t r i c t l y  l i m i t e d  one.  However an 

a t t e m p t  was made t o  s t u d y  th e  c u l t u r a l  c h a r a c t e r i s t i c s  

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

b o v in e  and human s t r a i n s  i n  th e  c u l t u r e s  i s o l a t e d .  As 

s u r g i c a l  i n t e r f e r e n c e  was r e s o r t e d  t o  i n  o n ly  a few 

c a s e s ,  m e s e n t e r i c  g l a n d s  and o t h e r  t i s s u e s  were on ly  

o c c a s i o n a l l y  o b t a i n e d .  However m a t e r i a l  was d i r e c t l y  

a v a i l a b l e  from th e  abdominal  l e s i o n  i n  t h e s e  c a s e s  where 

a s c i t e s  was p a ± t  o f  t h e  c l i n i c a l  p i c t u r e  or  where a d i s ­

c h a r g i n g  s i n u s  was p r e s e n t  i n  th e  a b d o m in a l  w a l l .  Also 

where  the  c o n d i t i o n  ended f a t a l l y  g l a n d u l a r  and o t h e r  

t i s s u e s  were a c c e s s i b l e  a t  n e c r o p s y .  A p a r t  f ro m  th e  

abdom ina l  f o c u s ,  a d v a n ta g e  was t ak en  of  t h e  wide v a r i e t y  

o f  l e s i o n s  c o m p l i c a t i n g  t h e  abdominal  f o c u s  a s  p o t e n t i a l  

s o u r c e s  of t h e  t u b e r c l e  b a c i l l u s .

There wqs u t i l i s e d  su ch  m a t e r i a l  a s  p l e u r a l  f l u i d ,  

sputum and pus  from s u p e r f i c i a l  a b s c e s s e s .  Al though n o t  

d i r e c t l y  d e r i v e d  from th e  abd o m in a l  l e s i o n ,  t h e  r e s u l t s  

o f  t h e s e  c u l t u r e s  a r e  n o t  w i t h o u t  v a lu e  and i n t e r e s t ,  i t  

b e in g  assumed t h a t  t h e  same ty p e  of  o rgan ism  was p r e s e n t  

i n  b o th  th e  p r im a r y  and s e c o n d a ry  f o c i .  I n  a l l ,  p o s i t i v e  

r e s u l t s  were o b t a i n e d  i n  f o u r t e e n  c l i n i c a l  c a s e s ,  n i n e  

d i r e c t l y  from th e  abdominal  l e s i o n  and f i v e  from o t h e r  

l e s i o n s  c o m p l i c a t i n g  th e  p r im a r y  abdominal  d i s e a s e .

The so u r c e  of  th e  m a t e r i a l  i s  g iv e n  i n  Table  VII

TABLE VII

MATERIAL UTILISED IN POSITIVE CULTURES.

A s c i t i c  f l u i d 3
M e s e n te r i c  g l a n d s  ( p o s t  mortem) 5
pus from abdominal  s i n u s 1
O th e rs 5
(Pus from a b s c e s s  1 u r i n e  1 sputum 1

c e r v i c a l  g lan d  1 p l e u r a l  f l u i d  1)



The i n d i v i d u a l  r e s u l t s  a c c r u i n g  from t h e s e  v a r i o u s  

t i s s u e s  w i l l  now be d i s c u s s e d .

A s c i t i c  f l u i d  was u t i l i s e d  i n  f i v e  c a s e s ,  t h r e e  of 

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

o b t a i n e d  by abdominal  p u n c tu r e  u n d e r  a s e p t i c  c o n d i t i o n s .

In  two of t h e  t h r e e  c a s e s  t h e  e f f u s i o n  was m a s s iv e  and 

c o n s i d e r a b l e  q u a n t i t i e s  were wi thdrawn on r e p e a t e d  o c ca s ­

i o n s .  The f i r s t  c a s e  to  be c o n s i d e r e d  i s  R . D . , f e m a le ,  

aged  7 y e a r s ;  t h e  e f f u s i o n  was w e l l  m arked ,  a t o t a l  

q u a n t i t y  of over  t h r e e  p i n t s  b e in g  removed d u r i n g  a p e r i o d  

o f  one month .  M a c r o s c o p i c a l l y  t h e  f l u i d  was of  a t r a n s ­

l u c e n t  g r e e n  c o l o u r ,  t h e  s p e c i f i c  g r a v i t y  b e in g  1018;  

a f t e r  s t a n d i n g  i n  a s t e r i l e  f l a s k  f o r  24 h o u rs  i n  th e  i c e  

c h e s t  a d e f i n i t e  p e l l i c l e  had fo rm ed .  Some of  t h i s  

p e l l i c l e  was examined m i c r o s c o p i c a l l y  a f t e r  s t a i n i n g  w i th  

Z i e h l - N e e l s e n  c a r b o l  f u c h s i n  b u t  no t u b e r c l e  b a c i l l i  were 

f o u n d .

P r e p a r a t i o n  f o r  a n im a l  i n o c u l a t i o n  was made by t r a n s ­

f e r r i n g  some o f  t h e  p e l l i c l e  by a p l a t i n u m  lo o p  t o  a 

s t e r i l e  sputum b o t t l e  t o  which was added  a s c i t i c  f l u i d  

and 6 p e r  c e n t  s u l p h u r i c  a c i d  i n  th e  p r o p o r t i o n  of two 

p a r t s  of th e  fo rm er  to  one of  t h e  l a t t e r .  The m ix tu re  

was i n c u b a t e d  a t  57°C f o r  t h i r t y  m in u t e s ,  a t  t h e  end of 

which t im e  i t  had assumed an o p a l e s c e n t  g re e n  c o l o u r .  

C e n t r i f u g a l i s a t i o n  was t h e n  c a r r i e d  ou t  a t  a h ig h  speed  

u n t i l  a d e p o s i t  was th rown down: t h e  s u p e r n a t a n t  f l u i d  

was d e c a n t e d ,  t h e  d e p o s i t  washed w i th  s t e r i l e  w a t e r ,  t h e  

a c i d i t y  b e in g  n e u t r a l i s e d  by washing w i t h  a s o l u t i o n  of 

sodium b i c a r b o n a t e  f o l lo w e d  by a f i n a l  washing  w i th  

s t e r i l e  w a te r .  C e n t r i f u g a l i s a t i o n  was c a r r i e d  out  

between e a c h  s u c c e s s i v e  w ash ing .  P a r t  of t h e  f i n a l  de­



p o s i t  was d i s t r i b u t e d  ove r  t h e  s u r f a c e  o f  a tu b e  of 

P e t r a g n a n i ’s medium, t h e  tu b e  b e in g  c l o s e d  w i t h  a r u b b e r  

cap  and i n c u b a t i o n  c a r r i e d  ou t  a t  37°C. A second p o r t i o n  

o f  t h e  d e p o s i t  was mixed w i th  1 c c .  o f  p e p to n e  b r o t h  and 

i n o c u l a t e d  i n t o  t h e  p e r i t o n e a l  c a v i t y  o f  a g u in e a  p i g .

T h is  g u in e a  p ig  was k i l l e d  a f t e r  a p e r i o d  o f  s i x  weeks 

and g e n e r a l i s e d  t u b e r c u l o s i s  fo u n d .  The d i s e a s e  was 

marked a t  t h e  s i t e  of i n o c u l a t i o n  w h i l e  t h e  i n g u i n a l  and 

p o s t - s t e r n a l  g l a n d s  were a l s o  c a se o u s  and t h e  s p l e e n  th e  

s i t e  o f  m u l t i p l e  f o c i .  A p rom inen t  f e a t u r e  was th e  

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

c a v i t y .  C u l tu r e s  were made on P e t r a g n a n i  medium from 

th e  p o s t - s t e r n a l  g l a n d s  and from s p l e n i c  t i s s u e ;  a t y p i c a l  

w r i n k l e d  g row th  r e s u l t e d  w i t h  s l i g h t  p i g m e n t a t i o n .  Sub- 

c u l t u r i n g  p ro d uced  a p r o f u s e  g row th  on a l l  m ed ia ;  on 

6 and 9 p e r  c e n t  g l y c e r i n  a g a r  i t  was heaped i n  ap p ea ra n c e  

w i t h o u t  p i g m e n t a t i o n .  These was some p i g m e n t a t i o n  i n  

t h e  f i r s t  g row th  on g l y c e r i n  egg and g l y c e r i n  p o t a t o ;  

t h e r e a f t e r  s u b - c u l t u r e s  showed no p i g m e n t a t i o n .  The 

g ro w th s  were  m a rk e d ly  e u g o n ie .  As t h e  s t r a i n  was d e f i n ­

i t e l y  a eug o n ie  one a r a b b i t  was n o t  i n o c u l a t e d .

In th e  second  c a s e  of a s c i t e s ,  S . H . , f em a le  aged 

14 y e a r s ,  t h e  e f f u s i o n  was a l s o  c o n s i d e r a b l e  and g re e n ­

i s h  y e l lo w  i n  c o l o u r ,  t h e  s p e c i f i c  g r a v i t y  b e in g  1021; 

a p e l l i c l e  a l s o  formed on s t a n d i n g  and was t r e a t e d  a s  

d e s c r i b e d  abo v e .  The l e s i o n s  p roduced  i n  t h e  g u i n e a p ig  

were n o t  so w e l l  marked,  t h e  s i t e  o f  i n o c u l a t i o n  be in g  

l e s s  a f f e c t e d .  The p o s t - s t e r n a l  g l a n d s  and s p l e e n  were 

fo u n d  t o  be th e  c h i e f  s e a t  of th e  d i s e a s e .  C u l t u r e s  on 

Pe t ragnan i*s i  medium were d e f i n i t e l y  w r in k l e d  i n  a p p e a r ­

ance* , and n o n -p igm en ted  i n  a l l  media  and eu go n ie  i n  n a t u r e .
i

As t h e  b a c i l l u s  was o b v io u s l y  of a human s t r a i n ,  r a b b i t



i n o c u l a t i o n  was n o t  c o n s i d e r e d  n e c e s s a r y .

The q u a n t i t y  of a c s i t i c  f l u i d  o b t a i n e d  i n  th e  t h i r d  

c a s e  of  a s c i t e s ,  W.B., male aged 5 y e a r s ,  amounted to  

o n ly  5 c c .  As t h e r e  was no p e l l i c l e  f o r m a t i o n  th e  

whole  f l u i d  was t r e a t e d  w i t h  6 p e r c e n t  s u l p h u r i c  a c i d .  

I n o c u l a t i o n  of a g u in e a  p ig  p roduced  a m o d i f i e d  sp re a d  

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

l i v e r .

S u b - c u l t u r e s  were p igm ented  w i t h  s c a n t y  g row th  on 

9 p e r  c e n t  g l y c e r i n  a g a r .  U n f o r t u n a t e l y  t h e  c u l t u r e  

d i e d  ou t  b e f o r e  r a b b i t  i n o c u l a t i o n  was a v a i l a b l e .  The 

a p p e a ra n c e  and c u l t u r a l  c h a r a c t e r i s t i c s  i n d i c a t e d  t h a t  

i t  was a bov ine  s t r a i n .

The same p r o c e d u r e  was a d o p te d  i n  e a c h  of  t h e  f i v e  

spec im en s  o b t a i n e d  a t  p o s t -m o r te m  e x a m in a t io n .  The m a t e r ­

i a l  i n  each  c a se  c o n s i s t e d  of m e s e n t e r i c  lymph g l a n d s ,  

some b e in g  m ark e d ly  c a se o u s  i n  c o n s i s t e n c y  w h i le  o t h e r s  

were more f l e s h y  or  f i b r o u s .  The method o f  c h o ic e  i n  

th e  t r e a t m e n t  o f  t h i s  m a t e r i a l  was a m o d i f i c a t i o n  of  t h e  

o r i g i n a l  a n t i f o r m i n  method of  U h le n h u th .  I f  t h e  g la n d s  

were  d e f i n i t e l y  c a s e o u s  t h e y  were found  t o  d i s i n t e g r a t e  

r e a d i l y  i n  th e  a n t i f o r m i n ;  i f  f l e s h y  i n  c o n s i s t e n c y  t h e y  

were f i n e l y  d i v i d e d  b e f o r e  b e in g  mixed w i t h  t h e  a n t i f o r m i n .  

In  each  c a s e  i n t e r a c t i o n  a t  37°C was a l lo w e d  f o r  one h o u r ,  

t h e  se d im en t  p roduced  by c e n t r i f u g a l i s a t i o n  be in g  washed 

t h r e e  t im e s  i n  s t e r i l e  w a te r  b e f o r e  i m p l a n t i n g  on P e t r o -  

n a g n i s  * medium or g u in e a  p ig  i n o c u l a t i o n .  Of t h e  f i v e  

s t r a i n s  d e r i v e d  from su ch  m a t e r i a l  t h r e e  were d e f i n i t e l y  

of  t h e  human ty p e  on c u l t u r a l  c h a r a c t e r i s t i c s .  The f o u r t h  

s t r a i n ,  f ro m  th e  p a t i e n t  H .E . ,  male aged  9 y e a r s ,  p roduced  

a m o d e r a te ly  heaped g r o w th  on—5 and 6 p e r  c e n t  g l y c e r i n



a g a r ,  s c a n t y  on 9 p e r  c e n t  w h i le  on g l y c e r i n  egg and 

g l y c e r i n  p o t a t o  p igm ent  was p r e s e n t .  .0012  mg®, of  t h e  

G u l t u r e  were i n j e c t e d  i n t o  t h e  m a r g i n a l  e a r  v e i n  of  a 

r a b b i t  w e igh ing  1020 gm. The an im a l  was k i l l e d  two 

months l a t e r ,  when s m a l l  r e t r o g r e s s i v e  f o c i  were found  

i n  t h e  lu n g  and a few m in u te  c o r t i c a l  f o c i  i n  t h e  k id n e y .  

No o t h e r  l e s i o n s  were p r e s e n t  -  d e f i n i t e l y  a human s t r a in *

The f i n a l  c u l t u r e  i n  th e  s e r i e s  o f  f i v e  was d e r i v e d  

f rom S. D . , f em a le  aged  14 y e a r s :  p ro d u ce d  a g row th  which

was n o t  p r o f u s e  i n  c h a r a c t e r  and p igm en ted  o n ly  i n  g l y c e r ­

i n  p o t a t o .  The g r o w t h  was a l s o  s c a n t y  i n  t h e  f i r s t  and 

t h i r d  g e n e r a t i o n s  on s u b c u l t u r i n g ,  b u t  m o d e ra te  i n  th e  

seco n d  g e n e r a t i o n .  R a b b i t  i n o c u l a t i o n  was- n o t  c a r r i e d  

ou t  i n  t h i s  c a s e .  The c u l t u r e  was d e f i n i t e l y  d y sg o n ic  

and p r o b a b l y  of  a b o v in e  s t r a i n .

Turning  now t o  th e  l e s i o n s  found a s  c o m p l i c a t i o n s  

of t h e  p r im a ry  abdom inal  c o n d i t i o n ;  t h e  specimen of u r i n e  

p ro d u ce d  a d e f i n i t e  e u g o n ie  g row th  i n  a l l  g e n e r a t i o n s ,  

heaped  t h r o u g h o u t ,  w i th  no  p i g m e n t a t i o n .  As i t  was 

d e f i n i t e l y  human i n  t y p e ,  r a b b i t  i n o c u l a t i o n  was n o t  

c o n s i d e r e d  n e c e s s a r y .

A w r in k le d  n o n -p ig m e n te d  growth  on 3> 6 and 9 p e r  

c e n t  g l y c e r i n  a g a r  was c u l t i v a t e d  from th e  sputum a f t e r  

35 d a y s .  Qn g l y c e r i n  egg i t  was smooth and n o n -p ig m e n te d ;  

p igm en ted  on g l y c e r i n  p o t a t o  and a smooth g row th  on Dor­

s e t  *s egg medium. The growth ten d ed  t o  be s c a n t y  i n  th e  

second and t h i r d  g e n e r a t i o n s .  A r a b b i t  w e igh ing  1080 gms 

was i n j e c t e d  w i t h  .018m gm of  c u l t u r e  i n t o  t h e  m a r g in a l  

e a r  v e i n  and k i l l e d  a f t e r  two months .  M ass ive  c o n f l u e n t  

l e s i o n s  were found  th r o u g h o u t  b o th  l u n g s  w i th  c a s e a t i o n  

b u t  no  c a v i t a t i o n .  Numerousr-p in-po in t  l e s i o n s , c o r t i c a l



i n  d i s t r i b u t i o n ,  were found  4 n  b o th  k i d n e y s ,  a l s o  on 

th e  u p p e r  s u r f a c e  of t h e  l i v e r .  This  was d e f i n i t e l y  a 

b o v in e  s t r a i n .

Of t h e  t h r e e  r e m a in in g  spec im ens  t h e  p l e u r a l  f l u i d  

was a l s o  bo v in e  i n  ty p e  w h i le  th e  c e r v i c a l  g l a n d  and t h e  

sp ec im en  of pus p ro du ced  human s t r a i n s .

C o n c l u s i o n s .

The number of p o s i t i v e  c u l t u r e s  o b t a i n e d  i s  i n a d e ­

q u a te  t o  p r o v id e  d a t a  of any v a l u e .  The o u t s t a n d i n g  

f e a t u r e  i s  t h e  h ig h  p e r c e n t a g e  of human s t r a i n s  d e r i v e d  

d i r e c t l y  from th e  abdominal  l e s i o n s ,  s i x  ou t  of  n i n e

b e in g  d e f i n i t e l y  human i n  t y p e ; which i s  i n  e x c e s s  of
(29)

o t h e r  f i n d i n g s .  The B i g l i s h  Royal Commission i n  29

c a s e s  found  13 human, 14 bov ine  and two mixed s t r a i n s

w h i l e  t h e  r e c o r d s  of t h e  J o u r n a l  of M ed ica l  R e se a rch ,  i n  

a s e r i e s  o f  22 c a s e s  i n  c h i l d r e n  u n d e r  f i v e  y e a r s  of  ag e ,  

quo te .  13 b o v in e  s t r a i n s  and 9 human s t r a i n s  and i n  15 

c a s e s  aged  5 to  15 y e a r s ,  8 human and 7 b o v in e  s t r a i n s .  

HLacklock r e c o r d s  13 b o v in e  s t r a i n s  i n  15 c a s e s  o f  abdom­

i n a l  t u b e r c u l o s i s  aged  0 -13  y e a r s .

As a l r e a d y  s t a t e d ,  t h e  s i g n i f i c a n c e  of  t h e  c u l t u r a l  

t y p e s  c a n n o t  be e s t i m a t e d  from t h i s  s e r i e s  owing t o  th e  

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

t o  c a r r y  ou t  a p r o p e r  i n v e s t i g a t i o n .

The E xam ina t ion  of P a e c e s .

Assuming t h e  r o u t e  of i n f e c t i o n  t o  be t h e  o r a l  one 

i n  abdom inal  t u b e r c u l o s i s ,  i t  i s  r e a s o n a b l e  to  con c lu de  

t h a t  i n  many of  t h e  a f f e c t e d  i n d i v i d u a l s  a v a r y i n g  number 

of  b a c i l l i  w i l l  be p r e s e n t  i n  t h e  f a e c e s .  The v a lu e  o f  

t h i s  method of e x a m in a t io n  has been t h o r o u g h l y  e s t a b l i s h e d



104 .

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

i n  young c h i l d r e n .  Here o f  c o u r s e  t h e  sw al lowed  sputum 

p r o v i d e s  a more ab u n d an t  s u p p ly  of o rg an ism s  t h a n  m ig h t  

be e x p e c t e d  i n  a p e r i t o n e a l  or m e s e n t e r i c  g l a n d u l a r  

l e s i o n ,  th e  number of b a c i l l i  found i n  t h e  f a e c e s  b e a r ­

in g  a d i r e c t  r e l a t i o n s h i p  to  t h e  d e g re e  of c a v i t a t i o n  i n  

the pu lmonary  t i s s u e .  In  t h i s  s e r i e s  i n v e s t i g a t e d ,  th e  

f a e c e s  i n  t h e  g r e a t  m a j o r i t y  of c a s e s  were found  t o  be 

a p p a r e n t l y  no rm al  and o n ly  i n  t h e  more ad v an c ed  c a s e s  

was d i a r r h o e a  a marked f e a t u r e .  Here  t h e  s t o o l s  a s  

w e l l  a s  b e in g  f l u i d  i n  c o n s i s t e n c y  t e n d e d  to  be l i g h t  

i n  .co lour  owing t o  im p a i r e d  d i g e s t i o n  and i n  some mucus 

was p r e s e n t .  The p r e s e n c e  of blood was m os t  u n u s u a l .

I n  s e l e c t i n g  th e  m ost  s u i t a b l e  method f o r  d e t e c t i n g  

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

mended by v a r i o u s  a u t h o r s  were compared,  u s i n g  specimens 

of f a e c e s  known t o  c o n t a i n  numerous t u b e r c l e  b a c i l l i  

d e r i v e d  from p a t i e n t s  w i t h  advanced  pu lm onary  c a v i t a t i o n  

and i n t e s t i n a l  u l c e r a t i o n .  A f a c t o r  which  was cons 

k e p t  i n  mind was t h e  f r e q u e n t o e e u r r e n c e o f  a c i d  f a s t -  r 

m a t e r i a l  i n  no rm al  f a e c e s .

In  t h e  method of  S t r a s b u r g e r  a b i t  of  s t o o l  the  

s i z e  of a pea  i s  mixed w i t h  1 cc o f  w a t e r ,  c e n t r i f u g e d  

g e n t l y  and t o  th e  s u p e r n a t a n t  f l u i d  i s  added t w i c e  i t s  

volume of 96 p e r  c e n t  a l c o h o l  and c e n t r i f u g e d  v i g o r o u s l y  

sm ears  b e in g  made from t h e  d e p o s i t*

E lo s e  added 25 c c .  o f  50 p e r  c e n t  a n t i f o r m i n  t o  a 

s i m i l a r - s i z e d  mass of  f a e c e s ,  t h e  m i x t u r e  b e in g  r e p e a t e d l y  

shaken  d u r in g  24 h o u r s j  60 c c .  of  w a te r  were added and 

2 t o  3 c c .  l i g r o i n ,  a g a i n  shaken v i g o r o u s l y ,  smears  b e in g  

d e r i v e d  from t h e  i n t e r m e d i a t e r  l a y e r .



P e t r o f f  a l s o  employed a w a te r y  e m u ls io n  of  f a e o e s  

which  had been r o u g h l y  f i l t e r e d  t o  remove g r o s s  p a r t i c l e s ,  

t h e n  s a t u r a t e d  w i t h  sodium c h l o r i d e  and a l lo w e d  t o  s t a n d  

f o r  s e v e r a l  h o u r s .  A c o l l e c t i o n  was t h e n  made of th e  

s u p e r f i c i a l  scum and a m ix t u r e  made w i th  n o rm al  sodium 

h y d r o x id e  and i n c u b a t e d  f o r  1 t o  2 h o u r s  a t  37°G** The 

p r o c e s s  was c o m p le ted  by ad d in g  5 to  4 d r o p s  HG1 and 

c e n t r i f u g i n g  th e  m i x t u r e ; sm ears  were made from the  

d e p o s i t .

E ng leson  c o n s i d e r e d  Reh’s method b e t t e r  t h a n  any 

o t h e r  f o r  d i r e c t  e x a m in a t io n  of f a e c e s .  Here a p i e c e  

of  f a e c e s  th e  s i z e  of  a bean  i s  mixed w i th  enough w a te r  

to  make i t  h a l f  f l u i d .  E th e r  i s  added and t h e  whole 

s h a k e n ;  th e  s u p e r n a t a n t  e t h e r  i s  poured  i n t o  a t u b e  and 

c e n t r i f u g e d .  The se d im e n t  i s  t h e n  f i x e d  on a s l i d e  and 

s t a i n e d .

The method of c h o ic e  i n  t h i s  work was t h e  l a s t -  

m e n t io n e d  one.  In  a c c u r a c y  of r e s u l t s  i t  compared f a v o u r ­

a b l y  w i t h  t h e  o t h e r s  and c o u ld  be c a r r i e d  ou t  w i th  g r e a t e r  

e a s e  and r a p i d i t y .  The e x a m in a t io n  was c a r r i e d  out  i n  

a l l  c a s e s ,  t h e  smears  b e in g  s t a i n e d  by 35‘i e h l - U 'e e l s e n  

c a r b o l - f u c h s i n  b u t  i n  o n ly  t h r e e  specim ens were t u b e r c l e  

b a c i l l i  d e t e c t e d  j i n  one th e y  were p a r t i c u l a r l y  numerous.  

A l l  t h r e e  c a s e s  ended f a t a l l y .  P o s t  mortem exam in a t io n  

i n  e a c h  s u b j e c t  r e v e a l e d  e x t e n s i v e  advanced  p e r i t o n e a l  

l e s i o n s  w i t h  numerous- t u b e r c u l o u s  u l c e r s  p r e s e n t  i n  th e  

s m a l l  i n t e s t i n e ,  p a r t i c u l a r l y  i n  the  lower  p a r t  of  th e  

i l e u m .  One e x t r a o r d i n a r y  f e a t u r e  n o t e d  i n  t h i s  r o u t i n e  

p r o c e d u r e  was t h e  m i lk y  w h i te  a p p ea ra n c e  of t h e  e t h e r e a l  

e x t r a c t  d e r i v e d  from c l i n i c a l l y  advanced c a s e s ,  t h i s  be­

in g  a t t r i b u t e d  t o  the  e x c e s s  of f a t  i n  t h e  s t o o l s  f o l l c w -



dug d e f i c i e n t  a b s o r p t i o n  b y J th e  d i s e a s e d  lympfa&tlo sy s te m

o f  t h e  s m a l l  bow el .  When th e  d i s e a s e  was of  a mild, 

v a r i e t y  th e - - s u p e rn a ta n t  e t h e r  rem a in e d  p e r f e c t l y  c l e a r .

I t  would t h u s  a p p e a r  t h a t  r o u t i n e  e x a m in a t io n  of  

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

i n  t h e  d i a g n o s i s  o f  abdo m in a l  t u b e r c u l o s i s .  In  those- 

c a s e s  where  t h e  b a c i l l i  a r e  r e a d i l y  d e m o n s t r a t e d  t h e  

d i a g n o s i s  c an  be d e f i n i t e l y  a s c e r t a i n e d  o n  c l i n i c a l  f i n d ­

i n g s .

Although  t h e  t u b e r c l e  b a c i l l i  a r e  a l m o s t  c e r t a i n l y  

p r e s e n t  i n  t h e  s t o o l s  o f  a f a r  l a r g e r  p e r c e n t a g e  of o a s e s ,  

t h e i r  p a u c i t y  o f  numbers  would n e c e s s i t a t e  a much more 

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

a n im a l  i n o c u l a t i o n .

C o n c l u s i o n s .

In  c o n c l u s i o n  i t  may be s t a t e d  t h a t  t h e  d i a g n o s i s  

of abdom ina l  t u b e r c u l o s i s  i n  many c a s e s  p r e s e n t s  d i f f i ­

c u l t i e s  which c an n o t  be overcome w i th  c e r t a i n t y ,  and t h e  

p ro b lem  m u s t  be a p p ro a c h e d  w i t h  a mind a p p r e c i a t i v e  o f  

t h e  anomalous n a t u r e  of  t h e  d i s e a s e .  P r o lo n g e d  o b s e r ­

v a t i o n  and i n v e s t i g a t i o n  may be n e c e s s a r y  b e f o r e  one can  

a r r i v e  a t  a d e f i n i t e  d e c i s i o n ,  and t h e  d i s e a s e  i s  one i n  

which t h e  e a r l y  m ea su re s  a d o p te d  must  be viewed e q u a l l y  

w i th  r e f e r e n c e  to  b o th  d i a g n o s i s  and t r e a tm e n t*

R egard ing  t h e  methods of d i a g n o s i s ,  c l i n i c a l  f i n d ­

i n g s  m ust  be a c c e p t e d  as  the  f o u n d a t i o n  on which a r e  

b u i l t  up t h e  r e s u l t s  d e r i v e d  from s u b s id i a r y  t e s t s .  Of 

t h i i i  f t i t s  t h e  r e a c t i o n  to  t u b e r c u l i n  must  be c o n s i d e r e d  

the  m ost  i m p o r t a n t ,  w h i l e  t o  a l i m i t e d  e x t e n t  t h e  b lood  

s e d i m e n t a t i o n - t e s t  may be of v a l u e ,  e s p e c i a l l y  when t h e r e



two a r e  t a k e n  i n  c o n j u n c t i o n .  -Other l a b o r a t o r y  methods 

f i l l  a v e r y  m inor  r 8 l e ,  t h e  scope  of b a c t e r i o l o g y  i s  a 

s t r i c t l y  l i m i t e d  one,  th e  i s o l a t i o n  of o rg an ism s  from 

th e  f a e c e s  or o t h e r w i s e  u n f o r t u n a t e l y  i s  p o s s i b l e  i n  only  

a few c a s e s .  The v a lu e  of  r a d i o l o g y  a l s o  o c cu p ied  an 

even  more i n s i g n i f i c a n t  r 8 i e ,  X-ray  f i l m s  of  t h e  abdomen 

b e i n g  d e v o id  of any u s e f u l  i n f o r m a t i o n  i n  p r a c t i c a l l y  

a l l  c a s e s . .



ADMINISTRATIVE CONTROL

I n  c o n s i d e r i n g  th e  m ea su re s  n e c e s s a r y  f o r  t h e  admin­

i s t r a t i v e  c o n t r o l  of abdominal  t u b e r c u l o s i s ,  numerous 

p ro b lem s  p r e s e n t  t h e m s e l v e s ,  s o m e  o f  t h e m  b e in g  i n  many 

ways p e c u l i a r  t o  th is  form of t h e  d i s e a s e .

A l though  i n  company w i th  o t h e r  fo rm s  of non-pulmonary  

t u b e r c u l o s i s  i t  has shown a marked d e c l i n e  s i n c e  n o t i f i ­

c a t i o n ,  th e  c o n d i t i o n  s t i l l  w a r r a n t s  th e  most c a r e f u l  

s u p e r v i s i o n  combined w i t h  th e  maximum r e s o u r c e s  of th e  

community d i r e c t e d  t o w a rd s  b o t h  c u re  and p r e v e n t i o n .

The f i r s t  o u t s t a n d i n g  f e a t u r e  i s  th e  anomalous n a t u r e  

of t h e  d i s e a s e ,  t h e  e x t r e m e s  p r e s e n t i n g  c l i n i c a l  p i c t u r e s  

so w id e ly  d i v e r g e n t  t h a t  i t  becomes e v i d e n t  t h a t  from an 

a d m i n i s t r a t i v e  p o i n t  of  view one c l a s s i f i c a t i o n  cannot be. 

made t o  c o v e r  t h e  whole f i e l d  of t h e  work. However, 

p r i o r  t o  t h i s  s t a g e  of  i n v e s t i g a t i o n  th e  v e r y  im p o r t a n t  

q u e s t i o n  of d i a g n o s i s  m ust  come und e r  r e v i e w .  Here a g a in  

owing t o  th e  i n d e f i n i t e  n a t u r e  of th e  c l i n i c a l  f e a t u r e s  

and t h e  h i s t o r y  of o n s e t ,  i n  the  v a s t  m a j o r i t y  of 

a c e r t a i n  d i a g n o s i s  c a n n o t  be a s c e r t a i n e d  w i th  any "degree 

of r a p i d i t y .  Frpm a p r a c t i c a l  p o i n t  of v iew th e  p r e l im ­

i n a r y  o b s e r v a t i o n  of e v e ry  c a s e  sh o u ld  have a tw ofo ld  

p u r p o s e :  f i r s t l y  th e  d i a g n o s i s  of th e  c o n d i t i o n ,  and

s e c o n d l y  a c l a s s i f i c a t i o n  i n to  one of s e v e r a l  groups '  

whereby  a p p r o p r i a t e  t r e a t m e n t  cou ld  be c a r r i e d  o u t .

The f i r s t  p o i n t  where o b s e r v a t i o n  becomes p o s s i b l y  

i s  a t  th e  o u td o o r  c l i n i c  or d i s p e n s a r y .  I t  can be 

assumed t h a t  th e  c h i l d  has been  b rough t  t h e r e  by t h e '  

p a r e n t s  f o l l o w i n g  a d v ic e  g iv e n  by the  f a m i l y  p h y s i c i a n ,  

t h e  s c h o o l  m e d ic a l  o f f i c e r ,  or some s i m i l a r  a u t h o r i t y .



At t h i s  s t a g e  of t h e  p r o c e e d i n g s  many f a c t o r s  can be 

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

a t i o n  can be c a r r i e d  o u t  and i n f o r m a t i o n  o b t a i n e d  a s  to  

t h e  n a t u r e  of t h e  o n s e t ,  the  p r e v io u s  h e a l t h  of th e  

c h i l d ,  and a l s o  i n f o r m a t i o n  a bo u t  n u t r i t i o n .  O ther  im­

p o r t a n t  p o i n t s  r e q u i r i n g  i n v e s t i g a t i o n  which m igh t  be 

e l i c i t e d  a t  t h i s  s t a g e  c o n c e rn  ho us ing  c o n d i t i o n s  and 

th e  economic, s t a t u s  of th e  househo ld  and f i n a l l y  th e  

i m p o r t a n t  q u e s t i o n  of t h e  f a m i l y  h i s t o r y  w i t h  r e f e r e n c e  

to  t u b e r c u l o s i s ,  b o th  pulmonary  and non-p u lm o na ry .  S t a t e ­

m en ts  r e l a t i n g  t o  c o n t a c t  w i th  such  i n d i v i d u a l s  of c o u rse  

a r e  m os t  i m p o r t a n t .  A par t  from t h i s  form of s u p e r f i c i a l  

s u r v e y  of t h e  c a s e ,  i t  w i l l  be s e en  t h a t  th e  f u r t h e r  v a lu e  

of t h e  o u td o o r  c l i n i c  i s  a s t r i c t l y  l i m i t e d  one and does 

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

th e  c o n t r o l  of pulmonary  t u b e r c u l o s i s .  Here t h e  i n f o r ­

m a t i o n  o b t a i n e d  by p h y s i c a l  e x am in a t io n  and th r o u g h  th e  

medium of X -ray  f i l m s  makes d i a g n o s i s  and c l a s s i f i c a t i o n

much more r a p i d  and a c c u r a t e .  ]

a d m i n i s t r a t i v e  scheme. As a l a r g e  p e r c e n t a g e  of th e  

c a s e s  a r e  d e r i v e d  from t h a t  s e c t i o n  of th e  p o p u l a t i o n  

known as  slum d w e l l e r s ,  i t  f o l l o w s  t h a t  any a t t e m p te d  co­

o p e r a t i o n ,  i n c l u d i n g  t h e r a p e u t i c  m e a su re s ,  would be 

c a r r i e d  out und e r  numerous d i f f i c u l t i e s ,  economic and 

o t h e r w i s e .  T h e re fo re  a s  a broad  p r i n c i p l e  i t  may be 

s t a t e d  t h a t  when s u s p e c t e d  c a s e s  of abdominal  t u b e r c u l o s i s  

f i r s t  come u n de r  c o n t r o l ,  a c c u r a t e  o b s e r v a t i o n  and d i a g ­

n o s i s  i n  th e  m a j o r i t y  of c a s e s  i s  i m p o s s ib l e  w i t h o u t  t h e  

f a c i l i t i e s  o f f e r e d  by an i n s t i t u t i o n .  One of  t h e  main

a t  t h e  o u td o o r  c l i n i c  a r e  n o t  fea

f o l l o w s  t h a t  t h e  home p l a y s  an even s m a l l e r  p a r t  i n ' ^ h e



a d v a n t a g e s  g a in e d  by t h i s  p ro c e d u re  i s  t h e  o b s e r v a t i o n  

o f  t h e  r e s p o n s e  made by th e  p a t i e n t  to  r o u t i n e  t r e a t m e n t ,  

i n c l u d i n g  r e g u l a t e d  d i e t  and s t a n d a r d s  of h yg iene  v a s t l y  

■ s u p e r i o r  t o  t h e  e n v i ro n m en t  u s u a l l y  e n joyed  by the  i n ­

d i v i d u a l .  Then i t  w i l l  be seen  t h a t  i n  many c a s e s  the  

symptoms a r e  of a t r a n s i t o r y  n a t u r e ,  such  symptoms as  

abdom ina l  p a i n  and d i s t e n s i o n  d i s a p p e a r i n g  w i t h  a remark­

a b l e  r a p i d i t y ,  i n d i c a t i n g  t h a t  th e  u n d e r l y i n g  cause  i s  

p r i n c i p a l l y  d i e t e t i c  d e f i c i e n c y  combined w i th  th e  e v i l s  

r e s u l t a n t  on bad h o u s in g .

I n c r e a s e  i n  w e ig h t  and a s t a b i l i t y  i n  th e  t e m p e ra tu re  

and p u l s e  r a t e  a r e  o t h e r  f e a t u r e s  t h a t  a r e  commonly a s s o c ­

i a t e d  w i t h  t h i s  ty p e  of c a s e .

During t h i s  e a r l y  r e s i d e n c e  i n  h o s p i t a l  c o n d i t i o n s  

a r e  m o s t  s u i t a b l e  f o r  t h e  c a r r y i n g  out  of a c c e s s o r y  a id s  

t o  d i a g n o s i s ,  t h e  r e s p o n s e  to  v a r y i n g  d i l u t i o n s  o f  . tuber - ,  

c u l e s  can  be r e c o r d e d ,  t h e  b lo o d  s e d i m e n t a t i o n  r a t e s  

e s t i m a t e d  and where p o s s i b l e  m a t e r i a l  c o l l e c t e d  f o r  bac­

t e r i o l o g i c a l  e x a m in a t io n .  At t h i s  j u n c t u r e  t h e  p 

q u e s t i o n  of s u b s i d i a r y  l e s i o n s  b e in g  p r e s e n t  l a ,  

p o r t a n t  one :  t h i s  r e f e r s  p a r t i c u l a r l y  t o  in v o lv e m e n t  ^

of t h e  t h o r a c i c  c o n t e n t s .  Radiograms of t h e  lu n g s  would 

be a r o u t i n e  p ro c e d u re  i n  a l l  c a s e s  where  t h e r e  a r o s e  

t h e  s l i g h t e s t  p o s s i b i l i t y  of pulmonary In v o lv e m e n t .

F o l lo w in g  on t h i s  p r e l i m i n a r y  e x a m in a t io n  i t  would 

be found  t h a t  f rom  th e  a s p e c t  o f  f u t u r e  a d m i n i s t r a t i o n  

any  c a s e  c o u ld  be p l a c e d  i n  one of two main s u b - d i v i s i o n s .  

F i r s t l y  th o s e  i n  which th e  c o n d i t i o n  was so g r a v e  and 

the  c l i n i c a l  m a n i f e s t a t i o n s  so marked t h a t  f u r t h e r  

h o s p i t a l i s a t i o n  became a n e c e s s i t y .  The p r e s e n c e  of  any  . 

c o m p l i c a t i o n  would s u g g e s t  i n c l u s i o n  i n  th e  g ro up .  I n



t h e  second- g rou p  would be found t h o s e  c a s e s  which p r e ­

s e n t e d  few or no symptoms but where t h e  g e n e r a l  con­

d i t i o n  of th e  c h i l d  was below norm al  or  where t h e  h i s ­

t o r y  o f  i l l n e s s  had been q u i t e  d e f i n i t e .  I t  i s  i n  t h i s  

t y p e  of c a s e  t h a t  t h e r e  i s  l e s s  need f o r  s t r i c t  m ed ica l  

s u p e r v i s i o n .  The a p p a r e n t  a b sen c e  of any a c t i v e  pa th o ­

l o g i c a l  l e s i o n s  such  as  th e  c r i p p l i n g  d e f o r m i t i e s  of 

s u r g i c a l  t u b e r c u l o s i s  or th e  p r o g r e s s i v e  pulmonary  des­

t r u c t i o n  of p h t h i s i s  w i t h  i t s  t r a i n  o f  p o t e n t i a l  compli­

c a t i o n s  r e n d e r s  f u r t h e r  c o n t r o l  b e in g  a d e q u a t e l y  met by 

s u p e r v i s i o n  combined w i th  h y g ie n i c  s u r r o u n d i n g s .

The e s s e n t i a l  ‘d i f f e r e n c e  between t h e s e  two g roups  

i s  one of c o s t  of m a i n t e n a n c e .  In  th e  f i r s t ^ t r e a t m e n t  

would have t o  be c a r r i e d  o u t  i n  a modern h o s p i t a l  f u l l y  

e q u ip p e d  i n  o r d e r  t h a t  any p o s s i b l e  emergency c o u ld  r e ­

c e i v e  prompt and a d e q u a te  t r e a t m e n t .  This  would n e c e s ­

s i t a t e  a c e n t r a l l y  s i t u a t e d  i n s t i t u t i o n  equ ipped  w i th  

o p e r a t i n g  t h e a t r e ,  X -ray  p l a n t  and an a p p r o p r i a t e l y  ;

t r a i n e d  s t a f f .

In  th e  second g roup  however t h e s e  a d j u n c t s  wouT2':s,b¥~ 

u n n e c e s s a r y ,  the  r e q u i s i t e  amount of s u p e r v i s i o n ,  Afresh 

a i r  and s u i t a b l e  n o u r i sh m e n t  be ing  e a s i l y  s u p p l i e d  by 

l o c a t i n g  t h e  c h i l d r e n  i n  a c o u n t r y  home. Under t h e s e  

c i r c u m s t a n c e s  of c o u r s e  the  c o s t  p e r  p a t i e n t  would f a l l  

much below t h a t  r e q u i r e d  f o r  a f u l l y  equipped  modem hos­

p i t a l .  I t  would be found t h a t  most of t h e  c a s e s  coming 

u n d e r  o b s e r v a t i o n  i n  any l a r g e  community c o u ld  be e a s i l y  

c l a s s i f i e d  i n  th e  second g roup .  The d i v i d i n g  l i n e  can­

n o t  be l a i d  down a s  a d e f i n i t e  one, and c o n s i d e r a b l e  de­

t a i l  i n  i n v e s t i g a t i o n  would r e q u i r e  t o  be c a r r i e d  o u t .

A p o i n t  t o  be k e p t  i n  mind i s  t h e  r a p i d i t y  w i th  which an



a p p a r e n t l y  q u i e s c e n t  c a s e  can  assume u r g e n t  symptoms 

n e c e s s i t a t i n g  prompt s u r g i c a l  i n t e r f e r e n c e  * i n t e s t i n a l  

o b s t r u c t i o n  may be q uo ted  a s  an o u t s t a n d i n g  example of 

t h i s  form of emergency.

The f i n a l  u n i t  i n  t h e  a d m i n i s t r a t i v e  c o n t r o l  would 

t a k e  t h e  form of c o n t i n u e d  s u p e r v i s i o n  a f t e r  t h e  c h i l d  

had r e t u r n e d  hom$ by which t ime t h e  d i a g n o s i s  and n a t u r e  

o f  t h e  l e s i o n  would be f u l l y  u n d e r s t o o d .  E nforced  regu­

l a r  a t t e n d a n c e  a t  th e  o u td o o r  c l i n i c  or  r e g u l a r  i n s p e c ­

t i o n  by a h e a l t h  v i s i t o r  would e n a b le  r e c o r d s  to  be k e p t  

of  t h e  home s u r r o u n d i n g s  and any d e f i c i e n c y  c o r r e c t e d .

T h is  sy s te m  would t o  a l a r g e  e x t e n t  e l i m i n a t e  t h e  o f t a i  

u n a c c o u n ta b l e  r e l a p s e s  to  which t h e s e  p a t i e n t s  a r e  s u b j e c t #

In  i n f a n t s  and v e ry  young c h i l d r e n  the  p r o p o r t i o n  

of s u s p e c t e d  c a s e s  t u r n i n g  out to  be n o n - t u b e r c u l o u s  

a p p e a r s  t o  be g r e a t e r  t h a n  i n  o l d e r  boys and g i r l s .  This 

i s  a c c o u n te d  f o r  by th e  g r e a t e r  p r e v a l e n c e  of th e  s im p le r  

fo rm s  of e n t e r i t i s ,  i n c l u d i n g  summer d i a r r h o e a j f o u n d  In  

young c h i l d r e n .  Many of t h e s e  c a s e s ,  however, 

a p p a r e n t l y  non—t u b e r c u l o u s , a r e  m os t  r e s i s t a n t  t o  

ment and v e r y  l i a b l e  t o  s u f f e r  r e l a p s e .  Owing t o  the  

i n t r a c t a b l e  n a t u r e  of t h e s e  c a s e s ,  th e  q u e s t i o n  of a 

t u b e r c u l o u s  b a s i s  i s  of th e  u tm os t  im p o r ta n c e  and r e ­

q u i r e s  t h e  f u l l e s t  i n v e s t i g a t i o n .

When th e  p rob lem  i s  viewed from th e  w i d e s t  a n g le  i t  

w i l l  be o bse rved  t h a t  a t  p r e s e n t  t h e r e  i s  a s a t i s f a c t o r y  

d e c l i n e  i n  th e  i n c i d e n c e  of abdominal t u b e r c u l o s i s .  What 

i s  t h e  cau se  o f  t h i s  d e c l i n e ,  and how can t h e  e lem en ts  

u n d e r l y i n g  i t  be u t i l i s e d  t o  b r in g  abou t  an even more 

r a p i d  d i m i n u t io n ?  This d e c l i n e  c a n n o t  be a t t r i b u t e d  

t o  any one f a c t o r  b u t  i s  a r e s p o n s e  t o  an improved s t a n ­



d a r d  of l i v i n g  i n  t h a t  sec t ion„„of  t h e  community where 

t h e  d i s e a s e  i s  m os t  p r e v a l e n t .  E l i m i n a t i o n  o f  th e  

e f f e c t s  of p o v e r t y  and e v i l  h ous ing  combined w i th  the  

a s s u r a n c e  of  a d e q u a te  n u t r i t i o n  p r o v i d e s  a s u i t a b l e  

f o u n d a t i o n  f o r  any a d m i n i s t r a t i v e  scheme d e s ig n e d  t o  

combat  t h e  p ro b le m .  The v a lu e  of  p a s t e u r i s a t i o n  o f  

m i l k  s u p p l y  m ust  be c o n s i d e r a b l e ,  b u t  a t  t h e  same t ime 

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

t o r y  of  i n d i v i d u a l  c a s e s  i s  l i a b l e  t o  p r o v i d e  vague r e ­

s u l t s  a s  b o th  p a s t e u r i s e d  and u n p a s t e u r i s e d  m i l k  i n  many 

c a s e s  have  been component p a r t s  o f  t h e  d i e t  o f  t h e s e  

i n d i v i d u a l s .

I t  would a p p e a r  t o  be r e a s o n a b l e  t o  co nc lu d e  t h a t  

th e  p r e s e n t  improvement  sh o u ld  c o n t i n u e  t o  keep  pace 

w i t h  t h e  improved s t a n d a r d s  of l i v i n g  and i n c r e a s e d  

a m e n i t i e s  a v a i l a b l e  among t h e  more d i s t r e s s e d  members of 

t h e  community. Bnployment of a d eq ua te  h o s p i t a l  f a c i l ­

i t i e s  and s u p e r v i s i o n  b o th  d u r in g  and a f t e r  i n s t i t u t i o n a l  

t r e a t m e n t  would n o t  o n ly  s h o r t e n  t h e  d u r a t i o n  of 

i l l n e s s ,  bu t  h e lp  t o  e l i m i n a t e  th e  p o s s i b i l i t y  o f  r e ­

l a p s e s  which a r e  so  f r e q u e n t .

Turning  a g a i n  t o  t h e  q u e s t i o n  of p r e v e n t i t i v e  

m e a s u r e s ,  p a r t i c u l a r  s t r e s s  m us t  be l a i d  on the  impor­

t a n c e  of t h e  s e g r e g a t i o n  of a c t i v e  c a s e s  o f  pulmonary 

t u b e r c u l o s i s .  The d i s s e m i n a t i o n  of t u b e r c l e  b a c i l l i  

f rom su ch  c a s e s  i n  sm a l l  overcrowded houses  must form a 

menace of  t h e  f i r s t  m agn i tude  to  the  h e a l t h  of any c h i l d

coming i n t o  such  a s s o c i a t i o n .  The o c c u r r e n c e  o f  human 

s t r a i n  of t h e  b a c i l l u s  i n  abdominal t u b e r c u l o s i s  can  be 

r e a d i l y  a t t r i b u t e d  to  th e  i n g e s t i o n  of b a c i l l i  d e r i v e d  

from t h e s e  e v e r  a c t i v e  r e s e r v o i r s  o f  i n f e c t i o n .  Al though



t h e  G rancher  sys tem  has, n o t  been adop ted  i n  t h i s  c o u n t r y ,  

t h e  obv ious  a l t e r n a t i v e  i s  t o  e n su re  t h a t  a l l  a c t i v e  

c a s e s  of pulmonary t u b e r c u l o s i s  a r e  c o n t r o l l e d  a s  f a r  

a s  p o s s i b l e  i n  overcrowded d w e l l i n g s ,  t h u s  e l i m i n a t i n g  

a c t i v e  s o u r c e s  of i n f e c t i o n .

Be fo re  l e a v in g  th e  q u e s t i o n  of p r o p h y l a x i s ,  r e f e r ­

ence  m ust  be made t o  s p e c i f i c  im m un isa t io n .  At p r e s e n t  

t h e r e  would a p p e a r  t o  be no p r a c t i c a l  scope f o r  t h e  

v a r i o u s  form s of p r e v e n t i v e  i n o c u l a t i o n .  Al though f i r s t  

t r i e d  i n  1911 (Webb and W i l l i a m s ) ,  the  r e s u l t s  o f  in o c u ­

l a t i o n  w i t h  l i v i n g  t u b e r c l e  b a c i l l i  have n o t  s u b s t a n t i a t e d  

th e  c l a im s  made, The more r e c e n t  u s e  o f  a t t e n u a t e d  non-  

v i r u l e n t  c u l t u r e s  or ,fB. C. G. M employed by C a lm et te  has 

a l s o  f a i l e d  t o  e s t a b l i s h  th e  p ro c e d u re  a s  a u n i t  i n  t h e  

p r a c t i c a l  p r e v e n t i o n  of t h e  d i s e a s e .

****************
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G-. SUMMAHY AID CONCLUSIONS.

Although  th e  number o f  I n d i v i d u a l  c a s e s  under  

r e v i e w  i n  t h i s  s e r i e s  has  been  l i m i t e d  t o  one hundred ,  

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

f e r e n t  c l i n i c a l  t y p e s  p r e s e n t e d  and th e  p rep o n d e ran c e  

of any one ty p e  over  t h e  o t h e r s .  The v a r i o u s  p o i n t s  

of i n t e r e s t  b o t h  c l i n i c a l  and o t h e r w i s e ,  found  i n  t h i s '  

s e r i e s ,  have been  f u l l y  i n v e s t i g a t e d  and th e  r e s u l t s  

o b t a i n e d  a p p l i e d  t o  t h e  whole problem of abdom inal  t u b e r ­

c u l o s i s *

Owing t o  th e  n a t u r e  of t h e  c o n d i t i o n s ,  t h e  problem 

of  abdominal  t u b e r c u l o s i s  i s  n o t  one which lends ,  i t s e l f  

to  d ram atic  changes  i n  t h e  d i r e c t i o n  of e i t h e r  c u r e  or 

p r e v e n t i o n  such  a s  have been p r o m in e n t l y  b ro u g h t  out  i n  

o t h e r  m a l a d i e s .  A g r a d u a l  d i m i n u t io n  i n  the  i n c id e n c e  

o f  t h e  d i s e a s e  has  been  m a i n t a i n e d  w i t h i n  r e c e n t  decades 

and a c o n t i n u a n c e  of t h i s  s t a t e  of a f f a i r s  would p r o v id e  

a s a t i s f a c t o r y  f e a t u r e ,  b u t  f o l l o w i n g  on a d e q u a te  mea­

s u r e s  i t  seems p o s s i b l e  to  b r i n g  a bo u t  a s p e e d i h  

t h i s  improvement a s s o c i a t e d  w i th  a p r a c t i c a l  f o r # i §
Jfr. .....

a d m i n i s t r a t i o n  combining  e f f i c i e n c y  w i th  econom y.^  The 

f i r s t  o b s t a c l e  to  be overcome i s  th e  q u e s t i o n  of d i a g ­

n o s i s  , i t  i s  e s s e n t i a l  t h a t  an a c c u r a t e  d i a g n o s i s  

s h o u ld  be a r r i v e d  a t  as  soon as p o s s i b l e  a f t e r  t h e  case  

comes unde r  o b s e r v a t i o n .  At p r e s e n t  t h e r e  i s  a t en d en cy  

t o  c l a s s i f y  a l a r g e  number of  c a s e s  a s  of d o u b t f u l  t u b e r ­

c u lo u s  n a tu r e *  Many of t h e s e  c a s e s  a r e  n o t  s u f f e r i n g  

f rom t u b e r c u l o s i s  and i f  t h i s  were r a p i d l y  a s c e r t a i n e d  

th e  expense  of t r e a t m e n t  i n  a f u l l y  equ ip ped  h o s p i t a l  

m ig h t  w e l l  be a v o id e d .  I t  i s  ro un d  t h i s  q u e s t i o n  of



d i a g n o s i s  t h a t  t h e  r e a l  p ro b lem s  p r e s e n t  them se lves*

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

marked and l i t t l e  d i f f i c u l t y  i s  e x p e r i e n c e d  i n  making 

a d e f i n i t e  d i a g n o s i s  o f  abdominal  t u b e r c u l o s i s .  However 

i n  a n o t h e r  l a r g e  group th e  p h y s i c i a n  may have c o n s i d e r ­

a b l e  m i s g i v i n g s  i n  making such  a d i a g n o s i s  on c l i n i c a l  

f i n d i n g s  a l o n e .  In  t h e s e  c i r c u m s ta n c e s  r e s o r t  must  be 

made t o  a c c e s s o r y  a i d s  and i t  i s  i n  t h i s  p r o v i n c e  t h a t ,  

t h e  r e s p o n s e  to  t h e  i n t r a d e r m a l  i n j e c t i o n  of t u b e r c u l i n ^  

and th e  b lood  s e d i m e n t a t i o n  r a t e  may be of c o n s i d e r a b l e  

v a l u e .  Hol lowing  on a p r o v i s i o n a l  d i a g n o s i s  i t  i s  

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

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

o t h e r  t u b e r c u l o u s  l e s i o n s ,  pulmonary or  non-pu lm onary .

I t  s h o u l d  be k e p t  i n  mind t h a t  c a s e s  a p p a r e n t l y  q u i e s -  h 

c e n t  w i t h  no s i g n s  of a c t i v i t y  may d eve lop  an a c u te  

s u r g i c a l  emergency.

The q u e s t i o n  of t h e  t r e a t m e n t  of  abdominal  t u b e r ­

c u l o s i s  does  n o t  l en d  i t s e l f  t o  e x t e n s i v e  d x s c u s s | ^ ^ ^ ^ ^ ^ P  

There  i s  no  t h e r a p e u t i c  m easure  which c a n  be c l  

to  be i n  any way s p e c i f i c  i n  n a t u r e .  In  th e  m a jo r i ty :  

of  c a s e s  t h e  g r e a t e s t  b e n e f i t  i s  o b t a in e d  by adoptxng 

c o r r e c t i v e  m e a s u r e s ,  by th e  e l i m i n a t i o n  of p re v io u s  

e r r o r s  and d e f i c i e n c i e s  i n  n u t r i t i o n .  The a d v an tag e s  

of f r e s h  a i r  and s u n l i g h t  a r e  a l s o  c o n s i d e r a b l e .  Sur­

g i c a l  m easu res  a r e  l i m i t e d  t o  c e r t a i n  em ergenc ies  such 

a s  i n t e s t i n a l  o b s t r u c t i o n .  Where t h e r e  i s  a m ass ive  

a s c i t e s ,  r e p e a t e d  w i th d ra w a l  of f l u i d  by abdominal  

p a r a c e n t e s i s  i s  of c o n s i d e r a b l e  b e n e f i t .

In  c o n s i d e r i n g  m easures  to_be  adop ted  which m ig h t  

p o s s i b l y  h a s t e n  the  p r e s e n t  improvement, i t  would seem



a p p r o p r i a t e  to  r e v ie w  b r i e f l y . - t h e  f a c t o r s  r e s p o n s i b l e  

f o r  t h e  p r e s e n t  d e c l i n e .  P ro b ab ly  t h e  most  i m p o r t a n t  

c a u s e  i s  found  i n  th e  improved s t a n d a r d  of  l i v i n g  i n  

t h e  p o o r e r  s e c t i o n  of th e  community, h i g h e r  s t a n d a r d s  

of  n u t r i t i o n  and h o u s in g  p ro d u c in g  c o n d i t i o n s  more 

a p p r o a c h i n g  i n s t i t u t i o n a l  e n v i ro n m en t ,  u n d e r  which most 

o f  t h e s e  c a s e s  show r a p i d  improvement .

In  i n f a n c y  and t h e  e a r l y  y e a r s  of l i f e  the  b e n e f i t s  

of t h e s e  improved s t a n d a r d s  c an n o t  be o v e r - e s t i m a t e d  and 

i t  i s  i n  c o n n e c t i o n  w i th  t h i s  age of i n f a n c y  t h a t  t h e  

s u p e r v i s i o n  and a d v ic e  of t h e  numerous W elfare  C l i n i c s  

m us t  be o f  c o n s i d e r a b l e  v a l u e .  Another  f a c t o r  coming 

u n d e r  s c r u t i n y  i s  th e  u s e  of  p a s t e u r i s e d  m i l k .

M ilk  u n d o u b te d ly  i s  an i m p o r t a n t  v e h i c l e  o f  i n f e c ­

t i o n  and any m easure  which diminishes the  number of tubercle 

b a c i l l i  p r e s e n t  must  be a p o t e n t  f a c t o r  i n  th e  p r e v e n t i o n  

of i n f e c t i o n .

As y e t  the  maximum b e n e f i t  has n o t  been o b ta in e d  

f rom  t h e s e  v a r i o u s  im provem ents .  Each s u c c e e d in g  

s e e s  f u r t h e r  p r o g r e s s  i n  m u n ic ip a l  schemes d e s ig n e d  .to 

b e t t e r  t h e  w e l f a r e  of t h e  p o o r e r  c l a s s e s  and i t  may be 

c o n f i d e n t l y  expec ted  t h a t  t h e  d e c l i n e  i n  th e  i n c i d e n c e  

of abdominal  t u b e r c u l o s i s  i n  th e  f u t u r e  w i l l  keep pace 

w i t h  th e  a d v an c in g  s t a n d a r d s  of l i v i n g .

* * * * * * * * * * * * * * * * * * *



PLATE I I .

-D .G r . , F e m a l e ,  a e t .  14 y e a r s .

H i l u m  t u b e r c u l o s i s .

U n i l a t e r a l  e x t e n s i o n  o f  h i l u m  s n a d o w  r i g h t  s i d e
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PLATE I I I

R. F .  M a l e ,  a e t . 8  y e a r s

H i l u m  t u b e r c u l o s i s

E x t e n s i o n  of  h i lum  shadows.  C a l c i f i c a t i o n  b e g in n in g



PLATE IV.

J . J . ,  F e m a l e ,  a e t . 9  y e a r s .

H i l u m  t u b e r c u l o s i s .

E n l a r g e d  g l a n d s .  C a l c i f i c a t i o n  m o r e  m a r k e d



PLATE V.

J . M . , Male, a e t . 1 3  y e a r s .

Hilum t u b e r c u l o s i s .

E n l a r g e m e n t  of  h i l u m  g l a n d s .  Ho c a l c i f i c a t i o n .



PLATE VI.

j . M . '  Same a s  P l a t e  V. 6 m o n t h s  l a t e r .  

H i l u m  s h a d o w s  m o r e  d e n s e .

Right b a sa l  p l e u r i s y .



1 2 3 .

PLATE V II .

55. H . , F e m a l e ,  a e t . 1 4  y e a r s .

Hilum t u b e r c u l o s i s .

E n l a r g e d  h i l a r  s h ad o w s .  No c a l c i f i c a t i o n .



PLATE V I I I .

S. H. Same a s  P l a t e  V I I .  6 m o n t h s  l a t e r .

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

L o c a l i s e d  c o l l e c t i o n  o f  f l u i d  i n  u p p e r  z o n e .



12 5 .

PLATE IX.

R . D .  , F e m a l e ,  a e t . 6  y e a r s .

H i l u m  t u b e r c u l o s i s  w i t h .  r . b a s a l  p l e u r i s y .



PLATE X.

R.D* Same a s  P l a t e  I X .  1 0  m o n t h s  l a t e r .  

L e s i o n  h a s  c l e a r e d  c o n s i d e r a b l y .



PLATE XI

M. G-., F e m a l e ,  a e t . l l  y e a r s .

H i l u m  t u b e r c u l o s i s  a n d  r i g h t  b a s a l  p l e u r i s y .



PLATE X I I .

J». B . , M a l e ,  a e t , 9  y e a r s .  

I n t r a p u l m o n a r y  t u b e r c u l o s i s .

A c t i v e  t u b e r c u l o u s  d i s e a s e  s p r e a d i n g  

f r o m  r i g h t  h i l u m  i n t o  r i g h t  l u n g .



1 2 9 .

PLATE X I I I .

H. Gr. , M a l e ,  a e t . l l  y e a r s .  

I n t r a p u l m o n a r y  t u b e r c u l o s i s .  

A c t i v e  d i s e a s e  r i g h t  l u n g  w i t h  

p a r t i a l  p n e u m o t h o r a x .



PLATE XIV

P . M . ,  M a l e ,  a e t . l  y e a r .  

I n t r a p u l m o n a r y  t u b e r c u l o s i s  

B r o n e b o - p n e u m o n i c  t u b e r c u l o s i s ,  

r i g h t  l u n g .



PLATE XV.

V L B . ,  M a l e ,  a e t . 9  y e a r s .  

I n t r a p u l m o n a r y  t u b e r c u l o s i s  

B r o n c h o - p n e u m o n i c  t u b e r c u l o s i s .



PLATE XVI.

S . P . ,  Male, a e t . 10 y e a r s .  

Intrapulmonary t u b e r c u l o s i s  

M il ia r y  t u b e r c u l o s i s .
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