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THE GENERAL PRACTITIONER AND RESEARCH.

A FHv/ OBSERVATIONS BY A GENERAL PRACTITIONER.

T h is t h e s i s  i s  d iv id e d  in to  th r e e  p a r t s ,  A*B*C*

A -  d e a l s  w ith  a  s h o r t  h i s t o r i c a l  a c c o u n t o f  th e  d i s e a s e

‘'A cu te  A scend ing  R ah ic  M y e l i t i s 11*

B -  d e a l s  w ith  th e  c l i n i c a l  f e a t u r e s  o f  ch is  d is e a s e

C -  d e a l s  w ith  " th e  I n f e r i o r  M e s e n te r ic  g a n g lio n  a s  a

r e f l e x  c o n t r o l l e r  o f  th e  B la d d e r11* The e v id e n c e  on 

w hich ,,CMi s  B ased  i s  c h ie f ly  c l i n i c a l *

As a n  in t r o d u  c t i o n  to  t h i s  t h e s i s  I  c a n n o t do B e t t e r  

th a n  q u o te  a  p a ssa g e  from  th e  w ritin g s*  o f  Dr .Jam es HcKenz i e  

-  t h a t  i d e a l  g e n e ra l  p r a c t i t i o n e r  and r e s e a r c h  w orker

M th e  B a rre n n e s s  o f . a . g r e a t  d e a l  o f  i n v e s t i g a t i o n  c an  Be 
t r a c e d  to  th e  n e g le c t  o f  th e  p r i n c i p l e  t h a t  a  know ledge o f  
symtoms i s  n e c e s s a r y  f o r  i n v e s t i g a t i o n  in to  a l l  th e  p ro b lem s 
c o n n e c te d  w ith  d i s e a s e " •

The C l i n i c a l  o b s e rv e r  s t i l l  re m a in s  th e  s o l i d  r o c k  from  

w h ich  a l l  m e d ic a l d i s c o v e r ie s  m ust o r i g i n a t e  and  m e d ic a l 

s c ie n c e  advance#

The d is c o v e ry  o f  t h i s  o u tb re a k  o f  A cute  A scen d in g  RaBic 

M y e l i t i s  i n  T r in id a d  i s  no e x c e p tio n  to  th e  above r u le *  I t  

was due p rim al’i l y  to  th e  woJfck o f  G e n e ra l P r a c t i t i o n e r s  who 

a l th o u g h  B urdened  w ith  r o u t in e  d u t i e s  w ere a b le  to  d ia g n o se  

th e  d i s e a s e  when e v e r  i t  o c c u r r e d ,  and  i n  t h i s  way f u r n i s h e d  

m a t e r i a l  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 io n *



I n  th e s e  days o f  L a b o ra to ry  s p e c i a l i s a t i o n  in  d ia g n o s is

and  o f  p a r t i a l  n e g le c t  o f  c l i n i c a l  m eth o d s, th e  C l i n i c i a n  i s

a p t  to  depend  to o  much 011 th e  L a b o ra to ry  and  too  l i t t l e  on h i s

own o b s e rv a t io n s #  The p a r t  he p la y s  i n  a d v an c in g  th e  n o b le

a r t  o f t  t im e s  r e c e iv e s  l i t t l e  o r  no r e c o g n i t io n  com pared w ith

th e  h a lo  -which su r ro u n d s  th e  L a b o ra to ry  w orker who, may

d is c o v e r  a  new germ  o r  a  new v i r u s ,  o r  a  new t e s t#

To q u o te  S i r  Jam es :

M O fte n  th e  L a b o ra to ry  w orker i s  n o t  o n ly  u n a b le ,  
a t  tim eB , to  r e c o g n is e  th e  symtoms p ro d u ce d  i n  
man b y  th e  in v a s io n  o f  a m ic ro b e , b u t  e v e n , when 
he  h a s  o b ta in e d  d i s t i n c t  e v id e n c e  o f  phenomena 
p ro d u c e d  by  m ic ro b ie  in v a s io n  he i s  n o t  co m p e ten t 
to  sa y  w h e th e r th e  p re s e n c e  o f  th e  m icrobe  i s  
i n c i d e n t a l ,  th e  p r im a ry  c a u s e ,  o r  se c o n d a ry  to  
some o th e r  c o n d i t io n " •

An i l l u s t r a t i o n  o f  t h i s  o c c u r r e d  d u r in g  th e  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  o f  a  d i s e a s e  IsauuBXzfc i n  an im als#

The B a c i l l u s  B o tu l in u s  was fo u n d  i n  th e  s o i l  where n o n

c a s e s  o f  th e  d i s e a s e  i n  cows h a d  o c c u r re d  an d  a l s o  i n  two c a s e s

i t  was r e c o v e re d  from  th e  L iv e r  a n d  S p leen#  The d is e a s e  was
U

t h e r e f o r e  d ia g n o s e d  to  a* B q tu lism  w hich , a s  w i l l  be  se e n  l a t e r  

was R ab ie s#

A lth o u g h  i t  i s  n o t  u s u a l  f o r  d e t a i l s  o f  th e  m ethods

p u rs u e d  i n  th e  e lu c id a t io n  o f  a  new o r  r a r e  d is e a s e  to  b e

p u b l i s h e d ,  n e v e r t h e l e s S | i t  may be p r o f i t a b l e  to  d e p a r t  from  

custom  to  em p h asise  th e  f a c t , t h a t  th e  p h y s ic ia n  m ust a lw ay s  b e  

p r e p a r e d  to  i n v e s t i g a t e  d is e a s e  n o t  o n ly  i n  human b e in g s  b u t  

a l s o  i n  th e  lo w e r an im als#

AMONG LOWER ANIMALS*

I n  1925 a  d is e a s e  b ro k e  o u t  i n  ep id e m ic  fo rm  among 
s

c a t t l e  an d  h o r s e / i n  P o r t  o f  S p a in  i n  th e  N o rth e rn  p a r t  o f  th e  

I s la n d #  The d i s e a s e  was d ia g n o se d  b y  th e  V e te r in a r y  S u rg eo n s 

a s  B o tu lism *

I n  1926 -  27 -  2 8 , c a s e s  o c cu rre d *  B ut i n  Ju n e  1929 th e

d i s e a s e  b e g an  to  o c c u r  i n  th e  S o u th e rn  p a r t  o f  th e  I s l a n d  -  a t

S i p a r i a ,  P y z a b ad , P a r r y  L ands* (S ee  Map a t ta c h e d )



- 3-

Tlie symtoms were s t a t e d  to  be  p a r e s i s  o f  th e  l e g  a n d  g r e a t  

s a l i v a t i o n .  E very  e a se  en d ed  f a t a l l y .  The d isease®  i s  o f  

s h o r t  d u r a t io n  5-6  d a y s .

D ia g n o s is  was "based b o th  on c l i n i c a l  f e a t u r e s  and  

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

d i s t i n g u i s h e d  V e te r in a ry  su rg e o n s  in  th e  U .S .A ., on r e c e i p t  

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

POST MORTEM

P o s t  Mortem shew ed c o n g e s t io n  o f  th e  b r a i n  and  p e te c h ia e

on h e a r t  m u s c le .

HUMAN DISEASE -  1 s t  CASE.

I n  J u l y  1929 , I  was s e n t  to  S i p a r i a  i n  th e  S o u th e rn  p a r t  

o f  th e  I s l a n d  to  a c t  f o r  D r .G r e l l ,  th e  D i s t r i c t  M ed ica l O f f i c e r .

On th e  1 2 th  J u ly  1929 a t  10 a .m . ,  % boy  was b ro u g h t  to  

my o f f i c e  w ith  th e  fo l lo w in g  h i s t o r y  : -

On 1 2 . 7 .  29 -  He c o m p la in ed  o f  s e v e re  abdom inal p a in s  
w hich  s t a r t e d  a b o u t m id -day  and  w ere so  s e v e re  t h a t  he  
d id  n o t  r e t u r n  to  sc h o o l i n  th e  a f te r n o o n .

On 1 3 . 7 .  29 -  He w&sg g iv e n  some s a l t s  b y  h i s  m o th e r 
and  h i s  bow els a c t e d .

On 1 4 . 7 .  29 -  A t a b o u t 10 a .m . ,  he  su d d e n ly  c r i e d  o u t
f o r  p a in s  i n  h i s  r i g h t  l e g  an d  he f e l t  f e v e r i s h .  S h o r t ly
a f te r w a r d s  he n o t ic e d  t h a t  h i s  r i g h t  l e g  was w eak .

On 1 5 . 7 .  29 -  F e v e r  c o n tin u e d  and  le g  becam e “deadS*

On 1 6 . 7 .  29 -  He was b ro u g h t  to  me.

(ijdC cuJL h CxkM jC B

Am Jl
The c a se ^ o n  th e  2 0 .7 .2 9  a t  4  a .m . ,  tafta£&&» My d ia g n o s is

was A cu te  A scen d in g  M yeli t i s ( P a rc tly o io ) .

I  d i s c u s s e d  th e  c a se  f u l l y  w ith  D r .R o s ta n t ,  R e s id e n t  

S u rgeon  o f  th e  C o lo n ia l  H o s p i t a l ,  San F ernando  and  o th e r  d o c to rs *  

I  a l s o  m e n tio n e d  th e  f a c t  t h a t  a  m ule h ad  d ie d  in  a  sav an n ah  

n e a rb y , from  B o tu lis m . I  made i n q u i r i e s  an d  l e a r n t  t h a t  th e  

b o y  p la y e d  i n  th e  same sa v a n n a h .



On 2 2 . 7 .  29 Dr G r e l l  r e p o r t e d  two c a s e s  -  On 2 5 .7 .2 9  ;

3 0 . 7 . z 9 ,  two more c a s e s .  I n  A ugust 6 c a s e s  an d  in  Septem ber 

two c a s e s .  Some o f  th e s e  c a s e s  were s e n t  to  H o s p ita l  w here 

th e y  wei’e a t t e n d e d  by  D r .h o e ta n t  and  my s e l f .

C ase h o .7  i s  o f  e s p e c i a l  i n t e r e s t  from  th e  d ia g n o s t ic

p o in t  o f  v iew  and  th e  im p o rtan c e  o f  c l i n i c a l  o b s e r v a t io n s .

On J u l y  27 t h ,  she  co m p la in ed  o f  head ach e  an d  c o ld  f e e l i n g s  
i n  h e r  h a n d s  and  f e e t .  She h a d  f e v e r  and  was sw e a tin g  
a  g r e a t  d e a l .

She was f i r s t  se en  b y  D r .G r e l l  on 3 £ .7 .2 9 ,  and  on 
e x a m in a tio n  h e r  te m p e ra tu re  was 1 00 . Lungs c l e a r .  H e a r t  
n o rm a l. Abdomen s o f t .  T here  was no p a r a l y s i s  and  no 
r e t e n t i o n  o f  u r i n e .  She was q u i t e  b r i g h t  so a  p r o v i s io n a l  
d ia g n o s is  o f  m a la r ia  was m ade.

On th e  n e x t  day -  1 .8 .2 9 ,  th e  f i f t h  day o f  th e  i l l n e s s ,  he  
v i s i t e d  h e r  and  fou ru ithe  d i s e a s e  w e l l  a d v a n c e d . T»104. 
C om plete  p a ra j& e g ia , d i f f i c u l t y  w ith  m i c t u r i t i o n ,  b u t

On 3 . 8 . 2 9 . -  "The r e s p i r a t o r y  d i s t r e s s  and  i n a b i l i t y  to  
sw allow  c lo s e l y  re se m b le d  th e  a p p e a ra n c e  o f  h y d ro p h o b ia  
i n  w h ich  I  h a d  s e e n  th r e e  c a s e s  a t  P o r t  o f  S p a in , T r in id a d .

She d ie d  thart e v e n in g .

e v id e n t ly  th e  f a c t  t h a t  t h e r e  was no h i s t o r y o f  a  dog b i t e  and

inasm uch  a s  r a b i e s  i n  dogs h a d  n o t  o c c u r re d  i n  th e  I s l a n d

s in c e  4914 made him d is m is s  t h a t  d i a g n o s i s .

s  .
I n  O c to b e r 1929 -  D r /G r e l l  an d  i to s ta n t  r e a d  a  p a p e r  on

th e  c a s e s  w hich  h ad  b e en  t r e a t e d  b y  them and  f i n a l l y  c o n c lu d e d

t h a t  th e  d i s e a s e  was A cute  A n te r io r  P o l i o m y e l i t i s .  I

I  d id  n o t  a g re e  w ith  t h i s  d i a g n o s is  on th e  f o l i o  v»ing

g ro u n d s  -

1 -  The m o r t a l i t y  r a t e  b e in g  100$ was a g a i n s t  i t
b e in g  A n te r io r  p o l io m y e l i t i s ;  f o r  th e r e  i s  no £
r e c o r d  o f  an  e p id e m ic  o f  A n te r io r  p o l io m y e l i t i s  3
w ith  10C$ m o r t a l i t y .  ||

2 -  The b la d d e r  an d  rec tu m  w ere p a r a ly s e d  p ro d u c in g
r e t e n t i o n  o f  u r in e  and  c o n s t i p a t i o n .  I n  A n te r io r  i
p o l io m y e l i t i s  th e  s p h in c te r s  a r e  g e n e r a l ly  i n  t a c t .  j

3 -  S a l iv a t io n  i s  n o t  t y p i c a l  o f  A n te r io r  p o l i o m y e l i t i s ,  j
4 -  T em p era tu re  re m a in e d  h ig h  th ro u g h o u t th e  d i s e a s e .

. j
5 -  I t  i s  t r u e  t h a t  an  a c u te  f l a c c i d  a sc e n d in g  p a r a l y s i s :

may o c c u r  i n  th e  d i f f u s e  ty p e  o f  a n t e r i o r  p o l io m y e l- j  
i t i s ,  b u t  i t  i s  r a r e .  j



On 22* 7* 29 Dr G r e l l  r e p o r t e d  two c a s e s  -  On 25*7*29 ;

30* 7m # 9 , two more c a se s*  I n  A ugust 6 c a s e s  an d  in  S eptem ber 

two c a se s*  Some of* th e s e  c a s e s  were s e n t  to  H o s p ita l  w here 

th e y  w ere a t t e n d e d  by  D r* h o ^ ta n t and  my s e l f *

C ase Ho*7 i s  o f  e s p e c i a l  i n t e r e s t  from  th e  d ia g n o s t ic

p o in t  o f  v iew  and  th e  im p o rtan c e  o f  c l i n i c a l  obse i» v a tio n s*

On J u l y  2 7 th ,  she  co m p la in ed  o f  h ead ach e  an d  c o ld  f e e l i n g s  
i n  h e r  h a n d s  and f e e t*  She h a d  f e v e r  and  was sw e a tin g  
a  g r e a t  d e a l*

She was f i r s t  se en  b y  D r .G r e l l  on 3 £ *7*29, and  on 
e x a m in a tio n  h e r  te m p e ra tu re  was 100* Lungs c le a r *  H e a r t  
norm al*  Abdomen s o f t*  T here  was no p a r a l y s i s  and  no 
r e t e n t i o n  o f  u r in e *  She was q u i te  b r i g h t  so  a p r o v i s io n a l  
d ia g n o s is  o f  m a la r ia  was made*

On th e  n e x t  day -  1*8*29, th e  f i f t h  day o f  th e  i l l n e s s ,  he  
v i s i t e d  h e r  and  fo u n i th e  d i s e a s e  w e l l  advanced* T*104* 
C om plete  p a r a j j e g i a ,  d i f f i c u l t y  w ith  m i c t u r i t i o n ,  b u t  
no r e t e n t io n *  G re a t r e s p i r a t o r y  d i s t r e s s ,  g r e a t  d e f f i c u l t y  
in  sw allow ing*  " c a tc h in g  a t  t h r o a t ,  sw allow s l i k e  an 
h y d ro p h o b ia c " • T here  was m arked d i s t e n t i o n  o f  th e  
abdomen w hich d id  n o t  go down even  a f t e r  th e  b o w els  h ad  
a c t e d  w ith  an  enema* She p a s s e d  h e r  u r in e *  Bow els n e v e r  
a c te d *  She* was se e n  th e  n e x t  day w ith  th e  symtoms o n ly  
e x a g g e ra te d *

H is  o b s e r v a t io n s  p o in te d  to  th e  d is e a s e  b e in g  R a b ie s  b u t  

e v id e n t ly  th e  f a c t  t h a t  t h e r e  was no h i s t o r y  o f  a  dog b i t e  an d  

inasm uch  a s  r a b i e s  i n  dogs h a d  n o t  o c c u r r e d  i n  th e  I s l a n d  

s in c e  &914 made him d is m is s  t h a t  d ia g n o s is *

s
I n  O c to b e r 1929 — D r /G r e l l  an d  R o s ta n t  r e a d  a  p a p e r  on 

th e  c a s e s  w hich  h ad  b e e n  t r e a t e d  b y  them  an d  f i n a l l y  c o n c lu d e d  

t h a t  th e  d i s e a s e  was A cute  A n te r io r  P o l io m y e l i t i s *

I  d id  n o t  a g re e  w ith  t h i s  d ia g n o s is  on th e  fo l lo w in g  

g ro u n d s  «•

1 -  The m o r t a l i t y  r a t e  b e in g  10Qj8 was a g a i n s t  i t  i

b e in g  A n te r io r  p o l io m y e l i t i s ;  f o r  th e r e  i s  no !
r e c o r d  o f  an  ep id e m ic  o f  A n te r io r  p o l io m y e l i t i s  
w ith  10Q$ m o r ta l i ty *  |

2 -  The b la d d e r  an d  rec tu m  w ere p a r a ly s e d  p ro d u c in g  
r e t e n t i o n  o f  u r in e  an d  c o n s t ip a t io n *  I n  A n te r io r  I 
p o l io m y e l i t i s  th e  s p h in c te r s  a r e  g e n e r a l l y  i n  t a c t*  |

I3 -  S a l i v a t i o n  i s  n o t  t y p i c a l  o f  A n te r io r  p o l io m y e l i t i s *  Ij

4 -  T em p era tu re  re m a in e d  h ig h  th ro u g h o u t th e  d is e a s e *  |;
■ i!

5 -  I t  i s  t r u e  t h a t  an  a c u te  f l a c c i d  a s c e n d in g  p a r a l y s i s  j

may o c c u r  i n  th e  d i f f u s e  ty p e  o f  a n t e r i o r  p o l io m y e l- j  
i t i s ,  b u t  i t  i s  r a r e *  j



The O f f i c i a l  d ia g n o s is  a t  th e  end  o f  1929 was t h a t  th e  

d i s e a s e  i n  man was A n te r io r  p o l io m y e l i t i s  w hich  was known to  

e x i s t  i n  th e  Colony f o r  many y e a r s  and  th e  d is e a s e  i n  a n im a ls  

B o tu lism #

I ,  n o t  b e in g  s a t i s f i e d  w ith  th e  d ia g n o s is  o f  A cu te  

P o l i o m y e l i t i s ,  d i s c u s s e d  th e  d i s e a s e  w ith  s e v e r a l  o f  my 

c o l l e a g u e s ,  and  th e  fo l lo w in g  a rg u m en ts  a ro s e

1 -  The d is e a s e  i n  human b e in g s  o c c u r re d  o n ly  in  d i s t r i c t s  

w here a n im a ls  were dy ing  o f  s o - c a l l e d  B otu lism #

The r e p ly  to  t h i s  s ta te m e n t  o f  f a c t  w as;

I t  i s  t r u e  t h a t  w h e rev e r  th e  d i s e a s e  o c c u r re d  in  human 

b e in g s ,  i n  th e  same v i c i n i t y ,  a n im a ls  a r e  dy ing  from  

b o tu l i s m  b u t ,  i t  i s  a l s o  t r u e  t h a t  a n im a ls  a re  dy ing  in  

s e v e r a l  d i s t r i c t s  i n  w hich no c a s e s  o f  th e  human d is e a s e  

have  b e e n  r e p o r te d #

2 -  The m a jo r i ty  o f  th e  c a s e s  o c c u r re d  i n  th e  la b o u r in g  

c l a s s  o f  th e  p o p u la t io n #  D u rin g  1929 , 13 c a s e s  h ad  

o c c u r r e d  and  o f  th e s e  e le v e n  were l a b o u r e r s  o f  th e  A f r ic a n  

r a c e  who n e i t h e r  p o s s e s s e d  n o r  w orked  among a n im a ls#  The 

o th e r  two c a s e s  w ere B a s t In d ia n s #  Fnen one c o n s id e r e d  

t h a t  th e  a n im a ls  d y in g  from  “B o tu lism " w ere c a r e d  f o r  b y  

B a s t  I n d ia n s ,  some o f  whom s l e p t  n e a r  t h e i r  cows an d  were 

i n  in t im a te  c o n ta c t  w ith  them j th e  h y p o th e s is  t h a t ; th e  

d i s e a s e  in  man and  i n  th e  lo w e r a n im a ls  was one and  th e  

same was d i f f i c u l t  to  a c c e p t#

3 -  I t  was p o in te d  o u t  t h a t  th e  s ig n s  a n d  symtoms o f  th e s e  
two d i s e a s e s  re s e m b le d  e ac h  o th e r#

The v iew  o f  th e  P u b l ic  H e a l th  D epartm en t was t h a t  th e

w e ig h t o f  th e  e v id e n c e  a t  p r e s e n t  was a g a i n s t  th e  two

d i s e a s e s  b e in g  th e  same f o r  th e  fo l lo w in g  r e a s o n s  s

The d i s e a s e  i n  th e  lo w e r a n im a ls  was d ia g n o s td  
a s  B o tu lism  b y  th e  V e te r in a r y  S u rgeons b o th  from  
th e  s ig n s  and  symtoms and  b a c t e r i o l o g i c a l  f in d in g s  
an d  t h e r e f o r e  sh o u ld  be  a c c e p te d  by  M e d ica l men a s  
b e in g  c o r r e c t#

The d i s e a s e  i n  a n im a ls  o c c u r r e d  i n  1925 f o r  th e  f i r s t  tim e  

a n d  h a s  b e e n  endem ic s in c e #  I t  was o n ly  i n  1929 t h a t  th e



f i r s t  c a se  o f  t h i s  v i r u l e n t  ty p e  o f  d is e a s e  was r e p o r t e d  i n  man* 

as& o c c u r re d  i n  man d u r in g  th o s e  y e a r s  1925 -  1929 b u t  e sc a p e d  

r e c o g n i t i o n ,o r ,  t h a t  th e  t r a n s m i t t i n g  a g e n t o n ly  e x i s t e d  i n  th e  

S o u th e rn  p a r t  o f  th e  I s la n d #

4 -  The n e x t  p o i n t  d i s c u s s e d  was w h e th e r th e  d i s e a s e  i n

man a n d  i n  th e  lo w er a n im a ls  was B o tu lism *  E n q u ir ie s  

w ere made a s  to  th e  p o s s i b i l i t y  o£  e a t in g  t in n e d  fo o d  

c o n ta m in a te d  w ith  b o tu l in u s  to x in  w ith  n e g a t iv e  r e s u l t s #

As I  was i n  S c o t la n d  d u r in g  th e  Loch M aree o u tb re a k  I  h ad  no 

d i f f i c u l t y  i n  s t a t i n g  t h a t  th e  d i s e a s e  in  man was n o t  B o tu lism *  

F o r , a l th o u g h ,  t h e r e  m ig h t be some s u p e r f i c i a l  re s e m b la n c e , 

th e  p i c t u r e  a s  a  w hole p o in te d  to  some a c u te  i n f e c t i v e  

a sc e n d in g  m y e l i t i s #

The e x p lo s iv e  n a tu r e  o f  jUas an  o u tb re a k  o f  b o tu l i s m ,  th e  

h i s t o r y  o f  e a t in g  t in n e d  fo o d  and  s e v e r a l  o f  a p a r t y  becom ing 

su d d e n ly  i l l  w ere a l l  a b se n t*  T here  was no d iz z in e s s  o r  e a r l y  

p a r a l y s i s  o f  th e  3 rd  n e rv e  oh p t o s i s  e x c e p t l a t e  in  th e  d i s e a s e ,  

no l o s s  o f  l i g h t  r e f l e x  and  accom m odation*

The te m p e ra tu re  was n e v e r  subnorm al*  T rue  p a r a l y s i s  o f  s k e l e t a l  

m u sc le s  i s  seldom  fo u n d  i n  b o tu l i s m  b u t  was a lw ays p r e s e n t  i n  

th e s e  c a s e s .  The l a t e  s ta g e  o f  th e  d is e a s e  when th e r e  i s  

d i f f i c u l t y  i n  sw allo w in g  and  a r t i c u l a t i o n  w ith  p a r a l y s i s  o f  th e  

to n g u e  re s e m b le d  b o tu lism *

TO SUMMARISE THE SITUATION AT THE END OF 1929 *

1 -  A new o r  a t  l e a s h ,  a  r a r e  d i s e a s e  was r e c o g n is e d  i n  1929 

and  d ia g n o s e d  a s  a c u te  a s c e n d in g  m y e l i t i s *

2— O th e r c a s e s  o c c u r r e d  an d  w ere d ia g n o se d  a s  A n te r io r  

p o l i o m y e l i t i s  w hich was a c c e p te d  b y  th e  P u b l ic  H e a l th  D epartm ent#  

3** The s u g g e s t io n  t h a t  th e  d i s e a s e  i n  man was b o tu l i s m  was 

d is c a rd e d *

4 -  A nim als w ere s t i l l  dy ing  from  a d is e a s e  c a l l e d  b o tu lism #

5 -  The c a s e s  o f  th e  d is e a s e  o c c u r r in g  i n  human b e in g s  were

n o t ,  a s  was to  be  e x p e c te d , i f  th e  d i s e a s e s  w ere th ^ e  sam e, among

th o s e  who a t t e n d e d  an d  l i v e d  h e a r  to  th e  a n im a ls  dy in g  from  

b o tu lis m #



6— The d i s t r i b u t i o n  o f  th e  d i s e a s e  i n  man d id  n o t  c o rre sp o n d  

w ith  th e  d i s e a s e  in  th e  lo w er an im als*

*7— I f  th e  d i s e a s e s  a r e  th e  same* how i s  i t  t r a n s m i t t e d  ?

L e t  u s  s e e  w hat th e  d i f f e r e n t  d e p a r tm e n ts  o f  m ed ic in e  h ad  

c o n t r ib u te  to w ard s  th e  e lu c id a t io n  o f  t h i s  d is e a s e *

The C l i n i c i a n

He h ad  r e c o g n is e d  a  c l i n i c a l  e n t i t y  w hich  was 

d ia g n o s e d  a s  A cu te  A scend ing  M y e l i t i s  ( a  ty p e  o f  L a n d ry ’ s 

d i s e a s e )  on J u ly  1 2 th  1929*

On J u ly  22nd 1929 , Dr G r e l l  a n o th e r  c l i n i c i a n  h ad  

o b s e rv e d  a n o th e r  c a s e  and  was s t r u c k  b y  th e  re se m b la n c e  

o f  th e  symtoms to  H ydrophobia*

I n  Sep tem ber a f t e r  s e v e r a l  c a s e s  h a d  b e en  se e n  
s  came

D r /G r e l l  and  P* A* H o s ta n t  enrage to  th e  c o n c lu s io n  t h a t

th e  d i s e a s e  was A n te r io r  P o l io m y e l i t i s  (L a n d ry ’ s  ty p e )*

No c l i n i c i a n  h a d  i n v e s t i g a t e d  th e  d is e a s e  i n  a n im a la  

d u r in g  1929*

The L a b o r a to r y ;

The L a b o ra to ry  gave v e ry  l i t t l e  h e lp  -  sw abs from  

th e  t h r o a t  was exam ined* A ls o , th e  b lo o d  and  th e  C e reb ro  

S p in a l  F lu id *  E x p e rim e n ts  on a n im a ls  p ro v e d  n e g a t iv e *

B ut B a c i l l u s  B o tu l in u s  was fo u n d  in  some o f  th e  b o d ie s  o f  

cows d y in g  from  th e  d is e a s e *  P* M. changes d id  n o t  h e lp  

much*

Public health dept<
P u b l ic  H e a l th  D ep artm en t^  w ere p u z z le d  a s  to  how 

th e  d i s e a s e  was s p r e a d  e s p e c i a l l y  a s  E a s t  In d ia n s  who 

a t t e n d e d  th e  d i s e a s e d  a n im a ls  se ldom  c o n tr a c te d ^  th e  

d is e a s e *  The d i s t r i b u t i o n  o f  th e  d is e a s e  i n  human b e in g s  

was d i f f i c u l t  to  e x p la in *  Two c a s e s  o c c u r r e d  i n  one 

h o u se  a f t e r  th e  l a p s e  o f  24 days* A lso  two c a s e s  o c c u r re d



on o p p o s i te  s id e s  o f  th e  s t r e e t  w hich  s u g g e s te d  an

i n f e c t i o u s  d i s e a s e •

V e te r in a r y  S u rg eo n s:

V e te r in a r y  8 u rg e o n s , w ere a g re e d  t h a t  th e  d i s e a s e

in  th e  lo w er a n im a ls  was B o tu lis m .

u s  °,t

As no M ed ica l man h ad  i n v e s t i g a t e d  e a r f e u l l y  th e  s ig n s  

an d  symtoms o f  th e  d is e a s e  r e p o r te d  a s  B o tu lism  i n  th e  lo w er 

a n im a ls  I  d e c id e d  to  i n v e s t i g a t e  th e  c l i n i c a l  f e a t u r e s  o f  

t h i s  d i s e a s e .

I  d i s c u s s e d  th e  d i s e a s e  w ith  s e v e r a l  V e te r in a ry  S u rgeons

who, w i th  one js x c e p t io n , a c c e p te d  th e d  d ia g n o s is  o f  B o tu lis m .
Uv

P r a c t i c a l l y  e v e ry  c a s e  th e  s ig n s  and  symtoms w ere v e ry  

s i m i l a r  i n  my o p in io n  to  th e  d is e a s e  i n  th e  human "being.

T hrough  th e  c o u r te s y  o f  th e  Govf t  Farm I  was shown a  

cow, w hich  was d e m o n s tra te d  a s  an  e a r l y  c a s e  o f  "b o tu lism .

The a n im a l was made to  w alk  a  s h o r t  d i s t a n c e  w h ich , i t  d id  

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

A f t e r  m aking a  few  s t e p s  i t  f e l l  down, and  i t  n eed ed  much 

p e r s u a s io n  a n d  c o ax in g  to  g e t  i t  up* I t  soon f e l l  down 

a g a in ,  t h i s  tim e  n e v e r  to  r i s e  eo en  th o u g h  4  men a s s i s t e d  i t .

The c l i n i c a l  f e a t u r e s  o f  th e  d i s e a s e  w ere th e n  

d e m o n s tra te d  -  S a l i v a t i o n ,  a n o re x ia ,  c o n s t ip a t i o n ,  r e t e n t i o n  

o f  u r i n e ,  p a r e s i s  a n d  p a r a l y s i s  o f  th e  l e g s .  A fe r  t h i s  

g r a p h ic  d e m o n s tra tio n  I  was c o n v in c e d  t h a t  th e  c l i n i c a l  

f e a t u r e s  o f  so  c a l l e d  B otuliB m  i n  th e  lo w e r a n im a ls  and  

A n te r io r  P o l io m y e l i t i s  i n  human b e in g s  were c l i n i c a l l y  th e  

sam e.

We th e n  r e p a i r e d  to  th e  d f f i c e  an d  th e r e  d is c u s s e d  th e  

s u b j e c t .

I  s u g g e s te d  t h a t  th e  c l i n i c a l  f e a t u r e s  o f  th e  d is e a s e  

i n  th e  cow were more o r  l e s s  i d e n t i c a l  v /ith  th o s e  o f  th e  

d i s e a s e  o c c u r r in g  i n  th e  human b e in g s .  t o  t h i s  th e 4 V e t. 

S u rg e o n , n a iv e ly  r e p l i e d  t h a t ,  he  d id  n o t  know m e d ic in e  and



had not seen any of the human cases and therefore could offer
-i

no o p in io n  a s  to  th e  d is e a s e  i n  human b e in g s ,  b u t ,  h e -q d d s d , * \ 

t ho d iaccra o i n  human b o in g -â  h u t ,  he a d d ed , th e  d i s e a s e  i n  

th e  cow v/as B o tu lism *  He th e n  showed me th e  o p in io n s  o f  

e m in en t a u t h o r i t i e s  i n  th e  V e te r in a r y  W orld c o n firm in g  

h i s  d ia g n o s is  on th e  c l i n i c a l  f e a t u r e s  he h ad  s u p p l ie d  to  

them* A nd,he a d d ed , th e  f a c t  t h a t  th e  b a c i l l u s  B o tu lism s  

h a d  b e e n  fo u n d  i n  th e  s o i l  a t  th e  Farm and  in  th e  o rg a n s  o f  

two c a s e s  d y in g  from  th e  d is e a s e  l e f t  no re a s o n a b le  d o u b t 

a s  to  th e  n a tu r e  o f  th e  d is e a s e *

Inasm uch  a s  B o tu lism  i s  a lw ays a c q u i r e d  by  man a s  a
I

r e s u l t  o f  th e  i n g e s t i o n  o f  th e  p re - fo rm e d  toxim  w ith  some 

a r t i c l e  o f  fo o d  i* e*  t in n e d  m ea t, how i s  b o tu l is m  a c q u ir e d  

by  th e  lo w e r a n im a ls  1 a sk e d  ?

H is  r e p ly  was t h a t  th e  tox im  was p ro d u ce d  by  b a c i l l i  

l i v i n g  on g r a s s  o r  o ld  fo d d e r  and  s u b s e q u e n tly  th e  r a i n s  

w ashed down th e  tox im  i n t o  th e  d r in k in g  p o o ls  w&ere th e  

a n im a ls  o b ta in e d  t h e i r  w a te r*  £  xxx am i xxzucbOKKxL h y  i h i x

I  was n o t  c o n v in c e d  by t h i s  e x p la n a t io n  a s  I  f e l t  J

t h a t  o u r h o t  t r o p i c a l  su n  w ould d e s t r o y  th e  b o tu l ln u s  to x in  

v e ry  q u ic k ly ,  n e v e r t h e l e s s ,  i n  a s  much a s ,  s e v e r a l  V e te r in a r y  

S u rg eo n s h a d  in fo rm e d  me t h a t  th e  d is e a s e  was more p r e v a l e n t  

a t  th e  b e g in n in g  o f  th e  r a in p y  se a s o n  an d  gave th e  above 

e x p la n a t io n  f o r  th e  h ig h e r  in c id e n c e ,  I  a c c e p te d  th e  h y p o th e s is ^

A n o th e r  i n t e r e s t i n g  o b s e rv a t io n  made by  th e  V e te r in a r y  

S u rg eo n s was t h a t  a n im a ls  k e p t  i n  s t a l l s  g e n e r a l ly  e s c a p e d  th e  <

d i s e a s e ,  w h ile  th o s e  l e f t  i n  p a s t u r e s  a c q u i r e d  th e  d is e a s e *

The o b v io u s  c o n c lu s io n  was t h a t  th e  a n im a ls  a c q u i r e d  th e
i

d i s e a s e  i n  th e  p a s tu r e  a n d  t h i s  f a c t  s t r e n g th e n e d  them xkimam I

above  e x p la n a t io n *  j

Not s a t i s f i e d  w ith  th e  above e x p la n a t io n  I  r e a d  th e  f
c h a p te r  on B o tu lis m , a n d  th e  fo l lo w in g  p a s s a g e s  have b e en  ta k e n  

from  a  sy s tem  o f  B a c te r io lo g y  i n  o r d e r  to  i l l u s t r a t e  th e  J

u n s e t t l e d  c o n d i t io n  o f  V e te r in a r y  s c ie n c e  w ith  r e g a r d s  to  1

B o tu lism *  (i
!



PATHOGENESIS OF BACILLUS BQTULINUS*

Van Ermengem s t a t e s  t h a t  b o tu l is m  i s  an  i n to x i c a t io n  

p ro d u c e d  o n ly  by  i n g e s t i o n  o f  th e  to x in #

R e p u te d  m a n i f e s ta t io n s  o f  B o tu lism  i n  a n im a ls  (p#383 

Vol 3 S ystem  o f  B a c te r io lo g y )#

A p p a re n tly  th e r e  a re  s e v e r a l  d i s e a s e s  o f  a n im a ls  w ith  

n e rv o u s  m a n i f e s ta t io n s  w hich have b e en  i n c o r r e c t l y  g ro u p ed  

a s  b e in g  due to  B o tu lism #

B u lb a r  p a r a l y s i s  and  p a r a l y s i s  o f  th e  Locom otor sy s tem  

a r e  th e  c a r d in a l  symtoms i n  a l l  th e s e  d is e a s e s#

F o rag e  p o i io n in g  

G ra s s  s ic k n e s s  

Lum berneck

B a c i l l u s  P a r a b o tu l in u s  d is e a s e  

L am siek te

,fI t  i s  d i f f i c u l t  to  u n d e rs ta n d  how b o tu l is m  can  

b e  c o n t r a c t e d  by  p a s tu r e  f e d  a n im a ls# u

STABILITY OF TOXIN:

" The f l u i d  to x in  e x p o sed  to l i g h t  and  a i r  u n d e rg o e s  

r a p i d  d e te r io r a t i o n #  B u t i f  k e p t  i n  s e a le d  tu b e s

i n  th e  d a rk ,  d e t e r i o r a t i o n  i s  much xaptM  l e s s  ra p id #  

D t e r i o r a t i o n  i s  more r a p i d  th e  h ig h e r  th e  te m p e ra tu re  a t  

w hich  th e  to x in  i s  k e p t11#

E a r ly  i n  J u ly  1 9 3 0 , I  was t r a n s f e r r e d  to  San F ernando

H o s p i ta l  and  o a  28# 7# 3 0 , i t  was a g t t e  a g a in  my good f o r tu n e

to  r e c o r d  th e  f i r s t  c a s e  o f  th e  d is e a s e  f o r  1930# The m ea rly
c a u se d

c l i n i c a l  f e a t u r e s  o f  t h i s  c a se  jwjuuubkM m£ to  make a  

p r o v i s i o n a l  d ia g n o s is  o f  E n te r ic  F e v e r ,  f o r  th e r e  w a s ,  

p y r e x ia  T=*99#6: P=108: R»24, ex trem e d ro w s in e s s , d i s te n d e d  

an d  ty m p a n i t ic  abdomen, c o n s t ip a t i o n ,  d i f f i c u l t y  w ith  

m i c t u r i t i o n  an d  v o m itin g #  The n e x t  day I  r e c o g n is e d  t&e 

d i s e a s e  a s  t h a t  o f  A cu te  A scend ing  M y e l i t i s #  S ix  days
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a f te r w a r d s  th e  U ncle who l i v e d  i n  th e  same house  was a d m it te d

to  h o s p i t a l  and  d ie d  w i th in  th r e e  days*

As I  was c o n v in c ed  t h a t  th e  d is e a s e  i n  man ( d ia g n o se d  

as A n te r io r  P o l io m y e l i t i s )  and  in  a n im a ls  (d ia g n o s e d  a s  

B o tu lism ) was th e  sam e, I  d e c id e d  to  t r a n s m i t  th e  human 

d i s e a s e  to  a c a l f *  On 9*8*30, w iuh th e  h e lp  o f  a  v e t e r in a r y  

su rg e o n , I  i n j e c t e d  10 cc  o f  th e  C ereb ro  S p in a l  F lu id  from  

C ase 2 -  1 9 3 0 , i n t r a t h e c a l l y  i n to  one c a l f#

I n to  a n o th e r  c a l f  I  i n j e c t e d  10 cc  o f  th e  C ereb ro  

S p in a l  F l u i d  su b c u ta n e o u s ly  and  in tr a m u s c u la r ly *  A lth o u g h  

my e x p e r im e n t was a  f a i l u r e  i n  a s  much a s  I  d id  n o t  su c c e e d  

i n  t r a n s m i t t i n g  th e  d i s e a s e  an d  th u s  p ro v in g  t h a t  my c l i n i c a l  

o b s e r v a t io n s  w ere c o r r e c t ,  n e v e r t h e l e s s ,  I  t h in k ,  i t  a c c e l e r a t e d  

r e s e a r c h ,  and  a  r e c o n s id e r a t io n  o f  th e  d i s e a s e s  became 

n e c e s sa ry *

3oaJUJL
I n  S ep tem ber 1930 , I  a i l e d  f o r  E n g lan d  to  do P o s t

G ra d u a te  work*

L e t  u s  se e  w hat p r o g r e s s  h a d  b e en  made d u r in g  1930 w ith  

r e g a r d s  to  th e  e lu c id a t io n  o f  th e s e  d is e a s e s *  j

1 -  C l i n i c a l l y *

D u rin g  1930 th e  c l i n i c a l  f e a t u r e s  o f  th e  d is e a s e  i n  th e  
lo w e r a n im a ls  was i n v e s t i g a t e d  by  a  M ed ica l P r a c t i t i o n e r  who 
came to  th e  c o n c lu s io n  t h a t  th e  d i s e a s e s  i n  man an d  th e  lo w e r 
a n im a ls  w ere th e  same* I

2 -  B p id e m io lo g ic a l ly #

I n  1 9 3 0 , th r e e  c a s e s  o c c u r r e d  i n  S t,M a ry ’ s  V i l la g e  -  
© ropouche, a b o u t 8 m ile s  from  S ip a r i a  w here th e  f i r s t  c a se  
was r e p o r te d *  Of th e s e ,  two o c c u r re d  i n  th e  same house*

a se
D ate  o f  O n se t D ate  o f  D eath  D u ra tio n  o f  D ise /j

A# B* 15* 28# 7* 30 1 .  8 .  30 5 d ay s [
A . G* 35 2* 8 *  30 9* 8*  30 8 days j.

The w ife  o f  A* G*, th e  o th e r  o c cu p a n t o f  th e  house  
escap ed *  We w ere o f  th e  o p in io n  t h a t  A# G* h a d  a c q u ir e d  
th e  d i s e a s e  from  A* B# th ro u g h  th e  agency o f  some b i t i n g  j
i n s e c t  su c h  a s  th e  stom oxys f ly *  j

3 -  B a c te r i f t lo g lc a l lV *

A g r e a t  d e a l  nf> 'b n t
im p o rta n c e  was Jr*r r . . J



E x p e rim e n ta l I n v e s t ig a t io n s #
(r

I n  1930 a  p o r t io n  o f  a  human "brain  from  a  f a t a l  
c a s e  was s e n t  o t  D r .H u rs t ,  B a c t e r i o l o g i s t  o f  th e  L i s t e r  I 
I n s t i t u t e ,  London, and  a  p a r t  to  th e  R o c k f e l le r  I
I n s t i t u t e ,  New Y ork , U* S* A* i

I
D r*H urst on a c c o u n t o f  th e  n e g a t iv e  f i n d in g s  a f t e r  

i n j e c t i n g  a  monkey and  th e n  a  r a b b i t  was o f  o p in io n  a t  
f i r s t  t h a t  we w ere d e a l in g  w ith  th e  v i r u s  o f  P o l io m y e l i t i s :  
th o u g h  some doub t e x is te d *  He c o n tin u e d  h i s  ex p e rim en t*  
b y  c a r r y in g  th e  i n f e c t i o n  th ro u g h  a  seco n d  monkey* The j 
e f f e c t  was t h a t  th e  monkey became u n u s u a l ly  e x c ite d *
Prom th e  seco n d  monkey he in o c u la te d  a r a b b i t  w hich  
d e v e lo p e d  p a r a l y t i c  sym tom s, t y p i c a l  o f  th e  v i r u s  o f  
r a b ie s *

A t th e  R o c k f e l le r  I n s t i t u t e  s i m i l a r  e x p e r im e n ts  gave 
th e  same r e s u l t s ,  w ith  th e  f u r t h e r  e x p e r im e n t t h a t  th e  
v i r u s  was c a r r i e d  from  th e  r a b b i t  to  a  dog and  symtoms 
t y p i c a l  o f  r a b i e s  r e s u l te d *  j

I n  1931 a  seco n d  human b r a i n  was sen o  to  th e  L i s t e r  I 
I n s t i t u t e ,  L ondon, an d  th e  R o c k f e l le r  I n s t i t u t e ,  N*Y*$ 
b o th  a f t e r  p a s sa g e  th ro u g h  one monkey and  a  r a b b i t  
gave  th e  same r e s u l t s  c o n f irm a to ry  o f  r a b i e s  vferus*

Human and  Anim al D is e a s e *

I n  F e b ru a ry , 1931 , S i r  W ilf re d  B e v e rid g e  a  member o f  
th e  M ed ica l and  S a n i ta r y  A d v iso ry  Com m ittee o f  th e  
S e c r e t a r y  o f  S t a t e  f o r  th e  C o lo n ie s  v i s i t e d  T r in id a d  and  
i n v e s t i g a t e d  t h i s  m a t te r  exam in ing  a l l  th e  r e c o r d s  and  
v i s i t i n g  th e  p la c e s  w here human and  an im al c a s e s  h ad  
o c c u rre d *

He c o n s id e re d  t h a t  th e  d i s e a s e  i n  man h a d  no 
re se m b la n c e  to  th e  u s u a l  form  o f  r a b i e s  and  t h a t  th e  
symtoms and e p id e m io lo g ic a l  c o n d i t io n s  ( in c lu d in g  th e  
a b se n c e  o f  any r a b i e s  i n  dogs f o r  many y e a r s )  w ere 
a g a i n s t  any su ch  c o n c lu s io n s*

He c o n s id e re d  th e  d i s e a s e  in  man to  be  a  t r a n s v e r s e  
m y e l i t i s  o f  unknown c a u se  and  was unablfce to  f i n d  any 
e v id e n c e  o f  c a s u a l  c o n n e c tio n  b e tw een  th e  human and 
a n im a l d i s e a s e s  e s p e c i a l l y  a s  th e  a n im a l d i s e a s e s  h ad  
b e e n  d e c la r e d  a s  B o tu lism  b y  th e  tte fc e rin a ry  S urgeons 
an d  a s  i t  h a d  e x i s t e d  i n  th e  n o r th e r n  p a r t  o f  T r in id a d  
f o r  f o u r  y e a r s  w ith o u t  any su c h  d i s e a s e  i n  man* He 
a p p ro v e d  o f  th e  g e n e r a l  c o n t r o l  m ea su re s  th e n  b e in g  
u s e d  by  th e  S a n i ta r y  D epartm ent*

A f te r  h i s  r e t u r n  to  London and  a f t e r  c o n fe r r in g  w ith  
D r* H u rs t and  o t h e r s ,  S i r  W ilfre d  B e v e rid g e  a d v is e d  u s  
t h a t  th e  p rob lem  was a  v e ry  d i f f i c u l t  one and  p ro b a b ly  
new to  s c ie n c e *  He r e p o r t e d  t h a t  D r*H urst was v e ry  
c e r t a i n  o f  h i s  r e s u l t s  and  he c o n s id e re d  we m ust b e  
p r e p a r e d  to  a c c e p t  th e  human an d  an im al d is e a s e  a s  due 
to  th e  v i r u s  o f  r a b i e s  w hich  Dr H u rs t  i s  i n c l i n e d  to  
r e g a r d  a s  a new and  unknovm ty p e  o f  t h i s  v iru s *

I n  1931 , th e  d ia g n o s is  o f  B o tu lism  was c o n firm e d  
from  th e  c l i n i c a l  a s p e c t s  b y  Mr M ontgom ery, V e te r in a ry  
I n s p e c to r  o f  th e  C o l o n i a l  O f f ic e ,  who v i s i t e d  T r in id a d  
e a r l y  t h i s  y e a r  and  saw c a se s  o f  th e  d is e a s e  i n  an im a ls*  
He h a d  se e n  c a s e s  o f  B o tu lism  i n  S * A frica*  &
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I n  J u l y  1931 Dr Wise o u r S urgeon  G e n e ra l r e a d  a  p a p e r  

in  w hich h e  s t a t e d  t h a t  b o th  d i s e a s e s  w ere due to  th e  v i r u s  

o f  R ab ies*

I n  S ep t*  1951 n e g r i  b o d ie s  were d e m o n s tra te d  b y  

Dr* Pa wan i n  th e  b r a i n  o f  a b a t  w ith  u n u su a l h a b i t s *

I n  c o n c lu s io n  I  v/ould l i k e  to  th a n k  Dr V ise  o u r S urgeon

G e n e ra l f o r  p e rm is s io n  to  w r i t e  t h i s  t h e s i s  and  my c o l le a g u e s

f o r  m aking u s e  o f  t h e i r  c l i n i c a l  n o te s*
0,

I t  i s  in d e e d * so u rc e  o f  g r e a t  s a t i s f a c t i o n  t h a t  th e  

s o lv in g  o f  t h i s  d i f f i c u l t  p ro b lem  was a c h ie v e d  by  th e  co­

o p e r a t io n  o f  th e  members o f  o u r M edical i ie p a r ta e n t  in  th e  

c o u ra e  o f  t h e i r  r o u t in e  d u t ie s *
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A PEV/ CASES OP ACUTE ASCENDING RABIC MYELITIS

lay

JAMES ARNOLD WATERMAN 
M*B* Ch*B* G lasgow , Gov* t* M ed ica l O f x ie e r ,

T r in id a d *

 0 0 ------

A few  g e n e r a l  rem ark s c o n c e rn ig g  th e  name o f  th e  d i s e a s e  

and  i t s  c h a r a c t e r i s t i c  f e a t u r e s  may he  a p p r e c ia te d  hy  y i w ? *wu  ̂

r e a d e r s *

The c a s e s  r e p o r t e d  heiow  o c c u r re d  d u r in g  an o u tb re a k  o f  

A cu te  A scen d in g  M y e l i t i s  o f  a v e ry  v i r u l e n t  n a tu r e  in  1929 , 

1930 and  1931*

The e s s e n t i a l  f e a t u r e s  o f  th e  d is e a s e  may he  sum m arised  

in  th e  f o l lo \ / in g  d e f i n i t i o n  f -

**An a c u te  f a t a l  f e h r i l e  d ie a s e  o f  s h o r t  d u r a t io n  

accom pan ied  hy  s e v e re  n e rv o u s  symtoms* I t  i s  

c h a r a c t e r i s e d  hy  a  sudden  o n s e t  w ith  s e n s o ry  

d i s tu r b a n c e s ,  an d  e a r ly  b la d d e r  and  c o lo n  in v o lv em en t*  

T h is  i s  soon fo llo w e d  hy  an  a c u te  a sc e n d in g  f l a c c i d  

p a r a l y s i s  commencing i n  th e  p e r ip h e r y  o f  th e  lo w e r 

e x t r e m i t i e s  ( a t  tim e s  i n  th e  u p p e r)  and  r a p i d l y  

s p re a d in g  u p w ard s , in v o lv in g  th e  m u sc le s  o f  th e  t r u n k ,  

u p p e r  e x t r e m i t i e s ,  d iaphragm  an d  m u sc le s  o f  d e g lu t i t i o n *  

The te r m in a l  symtoms a re  th o s e  o f  a  b u lb a r  p a r a y l s i ^ .

ETIOLOGY*

The d is e a s e  i s  s t a t e d  to  he  due to  th e  v i r u s  o f  R a b ie s
e l

(Paw an an d  H u rs t  1931 )•  P o r d e t a i l s  o f  ex p erim en t^w o rk  s e e  

" L a n c e t  1931 S e p t" •



I t  i s  b e l i e v e d  to  be  t r a n s m i t te d  b y  th e  b i t e s  o f  b a t s  

w hich a r e  s u f f e r in g  from  ra b ie s #  The r e s e r v o i r  o f  th e  v i r u s

a p p e a rs  to Ath e  d o m e s tic  a n im a ls  nam ely , c a t t l e *  h o rse s*
^  T U « U « W

m ules and  a s s e s *  AANo r a b i e s  in  dogs f o r  16 y e a r s  in  T r in id a d *

The d is e a s e  i s  n o t  m e c h a n ic a lly  t r a n s m i t te d ,  th e  

t r a n s m u t t in g  a g e n t  f i r s t  s u f f e r s  from  th e  d is e a s e  and  i n  i t s  

mad s t a t e  a t t a c k s  human b e in g s*

!,I n  1930 th e r e  o c c u r re d  an  u n u su a l o u tb re a k  o f  

r a b i e s  am ongst h e rd s  i n  B r a z i l  w here a b o u t 3Cj# o f  

th e  c a t t l e  an d  20*  o f  e q u in e s  d ied*  The r a b i e s  

v i r u s  was t r a c e d  to  b a t s  w hich  s u f f e r e d  from  r a b i e s  

a n d  by  b i t i n g  th e s e  a n im a ls  t r a n s m i t t e d  th e  d i s e a s e  

to  them* I n  t h i s  o u tb re a k  o f  r a b i e s  am ongst c a t t l e  

an d  h o r s e s  i n  B r a z i l  no human b e in g  n o r  dog was 

a f f e c t e d 11 •

My i n t e r e s t  i n  t h i s  d is e a s e  s t a r t e d  on J u ly  1 6 th  1929 , 

when I  saw th e  f i r s t  c a s e  and  u ia g n o se d  i f  a s  A cu te  

A scen d in g  M y e l i t i s  o r  L an d ry ’ s  P a r a ly s is *

S in c e  th e n , th e  e t i o lo g y  o f  th e  d is e a s e  h a s  b e en  w orked 

o u t  a n d  i s  s t a t e d  to  b e  due to  th e  v i r u s  o f  R a b ie s  (Pawan 

& H u r s t ,  L a n c e t 1 9 3 l)*  The name A cu te  A scend ing  R a b ic  

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

c o r r e c t ,  b o th  from  th e  e t i o l o g i c a l  an d  c l i n i c a l  a s p e c ts *

The s i t e s  o f  e l e c t i o n  f o r  i n o c u l a t i o n  o f  th e  r a b i e s  v i r u s  

a r e  th e  en d s o f  th e  lo w e r and  u p p e r e x t r e m i t i e s  l e a d in g  to  

two ty p e s  o f  th e  d is e a s e *  T hese s i t e s  a r e  w is e ly  c h o sen  

by  th e  b a t  f o r  th e y  a r e  f r e q u e n t ly  b a re  and  t h e r e f o r e  no 

v i r u s  to x in  i s  l o s t  a s  when b i t e s  a r e  made th r o  c lo th in g *

I n  th e  2 n d  p la c e  th e  b a t  can  much m ore e a s i l y  a n a e s t h e t i s e  

th e  p a r t  b y  f la p p in g  i t s  w ings an d  w ith o u t to u c h in g  th e

p a t i e n t  to  a ro u s e  him*

In #  some c a s e s .  -  th e  wound made b y  th e  b a t., c o u ld  b e

r e c o g n is e d  an d  An one c a se  th e  p a t i e n t  was aw akened an d  

a c t u a l l y  heard tHe bat f l y i n g  about th e  room w hich  wa*



covered with blood.

As n e g r i  b o d ie s  have b een  fo u n d  in  th e  b r a i n  o f  b a t s  

b eh av in g  q u e e r ly  i t  i s  r e a s o n a b le  to  assum e t h a t  a t  any r a t e  

th e  b a t  i s  a  t r a n s m i t t e r  o f  th e  d i s e a s e .

I t  i s  th e  f i r s t  tim e  t h a t  th e  b a t  h a s  b e en  in c r im in a te d  

f o r  co n v ey in g  d is e a s e  to  n a n . B a ts  a re  in d ig e n o u s  to  th e  

I s l a n d  an d  w h ile  in  th e  p a s t  t h e i r  b i t e s  w hich a r e  s u p e r f i c i a l  

and  c o n ta in  o n ly  2 sm a ll wounds were lo o k e d  upon a t  m ost a s  

a p e t t y  n u i s a n c e ,  n o w ,th ey  have  to  be t r e a t e d  s e r i o u s l y .

I n  two in s t a n c e s  two members o f  a fa m ily  l i v i n g  i n  th e

same h o u se  d e v e lo p e d  th e  d is e a s e  and d ie d .  Two c a s e s

o c c u r re d  in  th e  same ro a d  i n  h o u se s  o p p o s i te  to  each  o t h e r .

A lth o u g h  th e  f a c t  t h a t  more th a n  one in d iv id u a l  i n  th e

same h o u se  a c q u i r e d  th e  d i s e a s e ,  does n o t  n e g a t iv e  th e  b a t

b e in g  th e  t r a n s m i t t e r ,  y e t ,  i t  a ro u s e s  th e  s u s p ic io n  t h a t  

th e  d i s e a s e  may b e  s p re a d  i n  o th e r  w ays.

INCUBATION PERIOD.

I n  th r e e  c a s e s  i n  w hich a  d e f i n i t e  h i s t o r y  o f  a  b a t  

b i t e  was o b ta in e d  th e  in c u b a t io n  p e r io d s  w ere 21 d a y s , 28 days 

and  33 days r e s p e c t iv e ly *

The i n t e r v a l s  be tw een  th e  o n s e t  o f  th e  d i s e a s e  o c c u r r in g  

i n  th e  same h o u se  i n  two members o f  a  fa m ily  w ere 24 d ay s

in  one c a s e  an d  5 days i n  th e  o th e r*

INCUBATIONI

D av id  Graham -  33 d a y s . 2 5 th  D ec .1931 -  2 8 .1 .3 2 .
E . G. (T o r tu g a )  6 .7 .3 1  -  3 rd  A ugust -  28 days 
F r a n c i s  K ing -  b i t e  6 .9 .3 1  -  o n s e t  2 7 .9 .3 1  -  21 d ays

From th e s e  c a s e s  th e  in c u b a t io n  p e r io d s  w ere 21 & 28 d a y s .

M ore th a n  one member o f  a  fa m ily  i n  th e  same h ouse  
s u f f e r e d  from  th e  d is e a s e  i n  th r e e  i n s t a n c e s

I n  th e  f i r s t  in s ta n c e  : -  t h e r e  was an  i n t e r v a l  o f  24
days b e tw een  th e  o n s e t  o f  th e  1 s t  c a se  an d  th e  8 th  c a s e
o f  th e  o u tb r e a k .

I n  th e  2 n d .in s t a n c e  one (F em ale) d ie d  on th e  1 4 .9 .2 9  
and  'the o th e r  (m ale ) d ie d  on 1 7 .9 .2 9 .

I n  th e  f trd  in s ta n c e  •— O n se t 2 7 .7 .3 0  and  th e  o th e r  2 .8 .30<
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The o th  c a s e  and  th e  1 1 th  c a se  o c c u r re d  i n  th e  same 
ro a d  i n  h o u se s  o p p o s i te  to each, o th e r  — a t  an i n t e r v a l  o f  ■ 
19 days*

j

PROPHYLAXIS

Inasm uch, a s  n e g r i  "bodies have b^en  d e m o n s tra te d  i n

b a t s  a d v ig e  s h o u ld  -

1 — b e  g iv e n  to  th e  r e s i d e n t s  i n  th e  n e ig h b o u rh o o d  to  

p r o t e c t  th e m se lv e s  and  a n im a ls  from  th e  b i t e s  o f  b a t s  I 

b y  th e  u s e  o f  n ig h t  l i g h t s  in n  p e n s  an d  n e t s  f o r  th e  b ed s* J

2— As th e r e  may b e  o th e r  means o f  s p re a d  o f  th e  d i s e a s e  !

th e  a f f e c t e d  p e rs o n  sh o u ld  be  p ro m p tly  i s o l a t e d  i n  

h o s p i t a l*  fiat asset gala* a
3 -  The n e x t  p o in t  o f  im p o rta n c e  fa t i s  th e  p rom pt

v a c c in a t io n  w ith  r a b i e s  v i r u s  o f  a l l  p e rs o n s  i n  th e  

im m ed ia te  n e ig h b o u rh o o d , who have b e en  b i t t e n  b y  b a ts *  

L e a f l e t s  p o in t in g  o u t th e  a d v an tag e  o f  o b ta in in g  e f f i c i e n t ;  

p r o t e c t i o n  b y  t h i s  means may w&th a d v a n ta g e  b e  d i s t r ib u t e d ^

The q u e s t io n  w h e th e r R a b ie s  V acc ine  sh o u ld  b e  j

a d m in is te r e d  to  p e o p le  b e f o r e  i n f e c t i o n  h a s  ta k e n  p la c e  

may be c o n s id e re d  when th e , d e a th  r a t e  among a n im a ls  

i s  v e ry  h ig h  and  th e  d i s e a s e  i s  l i m i t e d  to  a  sm a ll a re a *

The d a n g e r o f  n e u ro p a ra iJ r t ic  a c c id e n ts  a l th o u g h  v e ry  

sm a ll  s t i l l  h a s  t o  be c o n s id e re d *

r̂ he v a c c in e  may c o n s i s t  o f  l i v i n g  o r  dead  v iru s *

The modes o f  p r e p a r a t i o n  o f  th e  v a c c in e  a r e  num erous 

an d  a p p a r e n t ly  e ac h  p ro d u c e s  good r e s u l t s *

HD H e n d ric k  1928 showed t h a t  th e  m o r t a l i t y  was 

1*16$ i n  8 4 ,8 4 4  c a s e s  t r e a t e d  w ith  c a r b o l i s e d  v a c c in e s ;  

1*81# i n  5 ,1 4 1  c a s e s  t r e a t e d  w ith  d r i e d  c o rd s  v a c c in e s  and  

1*63$ i n  8*435 c a s e s  t r e a t e d  w ith  v a c c in e s  made from  

f r e s h  n e rv e  su b s ta n c e *

4 -  D i s i n f e c t io n  o f  th e  house  i s  o f  c o u rs e  e s s e n t i a l  a n d  may 

b e  e f f e c t e d  b y  th e  u s e  o f  fo rm a l in  s p ra y . A l l  b e d d in g  and

o th e r  fo m ite s  m ust be  s e n t  to  b e  s t e r i l i s e d *



5

5— N o t i f i c a t i o n  o f  A cute  A scend ing  M y e l i t i s ;  T ra n s v e rs e  

M y e l i t i s ,  A n te r io r  p o l io m y e l i t i s ,  E n c e p h a l i t i s  

L e th a r g ie s  an d  C ereb ro  S p in a l  F ev e r sh o u ld  he  made 

com pulsory*

6 -  The n u r s in g  o f  th e s e  p a t i e n t s  sh o u ld  he e n t r u s t e d  to

a  s e n i o r  n u rs e  w ith  e x p e r ie n c e  in  th e  n u rs in g  o f

i n f e c t i o u s  d is e a s e s *  The d u t i e s  o f  th e  n u rse  w i l l  h e  

c h i e f l y  d i r e c t e d  to  th e  p ro p e r  m anagement o f  th e  s a l i v a  

u r in e  an d  fa e c e s*

As S a l iv a t io n  i s  o f te n  p ro fu s e  a n d  inasm uch  a s  th e  

v i r u s  i s  s a i d  to  he  c o n s ta n t ly  e x c r e te d  hy  th e  s a l i v a r y  

g la n d s  th e  s e c r e t i o n  sh o u ld  he r e c e iv e d  i n  a  cup 

c o n ta in in g  c a r b o l i c  l o t i o n  1-20*

As th e  s e c r e t io n  from  th e  p a n c re a s  i n t e s t i n a l  

g la n d s  o f te n  c o n ta in s  th e  r a h i e s  v i r u s ,  th e  f a e c e s  o f  

th e  p a t i e n t  s h o u ld  h e  m ixed w ith  1 -2 0  c a r b o l ic  l o t i o n  

to  r e n d e r  i t  s t e r i l e *

W hether th e  u r in e  c o n ta in s  th e  v i r u s  i s  n o t  

d e f i n i t e l y  known h u t  no harm w i l l  he  done i f  th e  u r in e

i s  m ixed  w ith  some 1 -20  C a rb o lic  L o t on b e fo r e  d is p o s a l*

The n u r s e s  i n  a tte n d a n c e  on th e s e  c a s e s  h a d  t h e i r

h a n d s  exam ined c a r e f u l l y  f o r  wounds a n d  s c r a t c h e s  and  
were
tfaiefrg made to  w ear g lo v es*

T Y P E S *

T h ere  a r e  t f o  d i s t i n c t  ty p e s  o f  th e  d is e a s e  a c c o rd in g

a s  th e  v i r u s  e n t e r s  by  th e  u p p e r  e x tr e m ity  o r th e  lo w er 

e x tre m ity *  The l a t t e r  ty p e  was h y  f a r  th e  commoner*
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S. Y M T Q M S ,  ‘

C<yuMt
The a n n re c  o f  th e  d is e a s e  may he d iv id e d  i n to  POUR STAGES:

1«- Onseo, o f  d i s e a s e  in  g e n e r a l ly  sudden an d  a c u te *

2 -  Drov/sy s ta g e  in  w hich th e  p a t i e n t  l i e s  q u i t e l y  

i n  h e d  s u f f e r in g  from  p y r e x ia ,  d is te n d e d  abdomen, 

d i f f i c u l t y  i n  m i c t u r i t i o n ,  c o n s t ip a t io n ,  f u r r e d  to n g u e , 

p a in s  i n  j o i n t s  — c lo s e ly  re se m b lin g  e n t e r i c  fe v e r#  j

3 -  S ta g e  o f  g e n e ra l  i r r i t a b i l i t y ,  e x c i t a b i l i t y  a n d  I 

h y p e r a e s th e s ia #

4 -  PARALYTIC STAGE.

The o n s e t  o f  p a r a l y s i s  i s  alw ays p re c e d e d  by c e r t a i n  

p re m o n ito ry  symtoms w hich may l a s t  from  a few h o u rs  to  

one week# T hese symtoms may be v o m itin g , c o n s t ip a t i o n ,  

d i a r r h o e a ,  p a in s  i n  th e  abdomen and j p i n t s ,  c o ld  f e e l i n g s  

i n  h a n d s  and  f e e t ,  " p in s  and n e e d le s " ,  headache# T h ere  

i s  a lw ay s  a  s l i g h t  e le v a t io n  o f  th e  T em perature#  j

The m ost c h a r a c t e r i s t i c  symtom i s  a  s e v e re  b u rn in g  

s e n s a t io n  in  th e  s o le  o f  one f o o t  and  a f t e r  a  s h o r t  j

i n t e r v a l  i n  th e  o th e r#  I

I n  a  few  c a s e s  th e  m u sc les  o f  th e  e x t r e m i t i e s  w ere i

v e ry  te n d e r  an d  th e  movement o f  th e  j o i n t s  c a u se d  j

e x c r u c i a t i n g  p a in s #

A f te r  th e  p re m o n ito ry  symtoms p a r e s i s  o f  one l e g  

o c c u r s  an d  s h o r t l y  a f te rw a rd s  i s  fo llo w e d  by  p a r e s i s  o f  th e  

o t h e r  l e g  and  d i f f i c u l t y  w ith  m ic tu r i t io n #  A f te r  a  day j

o r  two a n  a c u te  a sc e n d in g  f l a c c i d  p a r a l y s i s  o f  th e  lo w e r 

l im b s ,  b l a d d e r ,  l a r g e  g u t ,  rec tu m  and  tru n k  m u sc le s  

w ould  fo llo w #  The p a t i e n t  i s  now i n  th e  Drowsy s ta g e  -  he  

l i e s  q u i e t l y  i n  b e d  w ith  com plete  l o s s  o f  power i n  th e  

lo w e r  l im b s  ■* th e  abdomen d is te n d e d  p a r t l y  from  a  d is te n d e d  

b la d d e r  and  p a r t l y  a s  a  r e s u l t  o f  p a r a l y s i s  o f  th e  l a r g e  

g u t#  H is  b o w e ls  a re  c o n s t ip a te d ,  tongue c o a ted #

A f te r  a  v a ry in g  p e r io d  o f  h o u rs  to  two days 

i n c o o r d i n a t i o n  o f  th e  u p p e r e x t r e m i t ie s  can  toe d e te c te d  

a n d  a t  th e  e a a e  tim e th e  p a t i e n t  b e g in s  to  co m p la in  o f



r e s p i r a t o r y  d i s t r e s s  w h ich  u s h e r s  in  th e  s ta g e  o f  

e x c i te m e n t  o r  g e n e r a l  i r r i t a b i l i t y *  He i s  v e ry  r e s t l e s s  

t o s s in g  th e  u p p e r  p a r t  o f  h i s  body  abou t*  He r e s e n t s  

b e in g  d is tu rb e d *  T here  i s  g e n e r a l l y  p y r e x ia  an d  p ro fu s e  

p e r s p i r a t i o n  th ro u g h -o u t  th e  i l l n e s s *  Soon th e r e  i s  

d y sp h a g ia  and  p ro fu s e  s a l i v a t i o n  due no doub t to  

p a r a l y s i s  o f  th e  m u sc le s  o f  d e g l u t i t i o n ,  a n d , i f  p e rc h a n c e  

th e  p a t i e n t  s h o u ld  s u rv iv e  lo n g  enough , p a r a l y s i s  o f  th e  

to n g u e  an d  eye m u sc le s  may b e  n o tic e d *  D e lir iu m  o r  

h y p e rp y re x ia  s e a l s  h i s  doom*

The m ind i s  p e r f e c t l y  c l e a r  a lm o s t to  th e  end*

F a c ie s  a n x io u s ,  and  a s  th o u g h  c o n s c io u s  o f  im pend ing  

d i s s o l u t i o n ,  he b e g s  t h a t  so m eth in g  s h o u ld  b e  done f o r  

him* A la s l  a  m ost u n f o r e n ta b le  e x p e r ie n c e *

PARALYSIS*

The p a r a l y s i s  i s  o f  th e  f l a c c i d  ty p e  an d  i s  

a s s o c i a t e d  w ith  a  co m p le te  a b o l i t i o n  o f  th e  deep and su p e r  

f i c i a l  r e f l e x e s  o f  th e  a f f e c t e d  a re a s *

I n  e ac h  c a s e  p a r e s i s  p re c e d e d  th e  p a r a l y s i s  an d  i s  

some c a s e s  th e  p a t i e n t  d ie d  b e fo r e  p a r a l y s i s  h a d  become 

f u l l y  e s ta b l is h e d *

I n  th e  ftower lim b  ty p e ,  th e  p a r a l y s i s  g r a d u a l ly  s p r e a  

u p w ard s , segm ent b y  segm en t a s  th o u g h  b y  c o n t ig u i ty *

I n  th e  U pper lim b  ty p e  th e  p a r a l y s i s  s p re a d s  from  one 

lim b  to  th e  o th e r  e v id e n t ly  th e  r e s u l t  o f  a t r a n s v e r s e  

l e s i o n  i n  th e  c o rd  a n d  th e n  a s c e n d s  an d  d e sc e n d s  p a r i  

p a ssu *  The d i s t r i b u t i o n  o f  th e  p a r a l y s i s  i s  a t  f i r s t  

a sy m m e tr ic a l  b u t  soon  becom es sy m m etrica l*  I n  no c a s e  

was t h e r e  r e c o v e ry  o f  a  m u sc le  a f t e r  p a r a l y s i s  h a d  s e t  in *  

I n  two c a s e s  th e  p a r a l y s i s  a sc e n d e d  r a p i d l y  a s  f a r  

a s  th e  C o s ta l  M argin  th e n  th e r e  was a  c e s s a t i o n  i n  i t s  

ad v an ce  f o r  a b o u t two w eeks an d  th e n  recom m enced to  

s p r e a d  upw ards an d  c a u se  d e a th  i n  x fx  a  few  days*

The r a p i d i t y  w ith  w h ich  th e  p a r a l y s i s  becam e 

e s t a b l i s h e d  v a r ie d *  I t  was an in d e x  o f  th e  r a t e  a t  w h ich



th e  i n f e c t i o n  t r a v e l l e d  up th e  co rd#  The fo l lo v / in g  

c a se  g iv e s  a f a i r  i n d i c a t i o n  o f  th e  r a t e #

A t 9 a«m*, p a r e s i s  o f  th e  lo w e r e x t r e m i t i e s  was n o tic e d #

A t 3*30 p*m*, th e r e  was co m p le te  f l a c c i d  p a r a l y s i s  o f  th e  

lo w e r lim b s#

A t 9 p*m*, t h e r e  was commencing r e s p i r a t o r y  d i s t r e s s #

A t 9 a .m . ,  th e  n e x t  day b r e a th in g  was v e ry  la b o u re d  and

he  sw allo w ed  w ith  the g r e a t e s t  d i f f i c u l t y  and  p a in #  He 

d ie d  a t  3#30 t h a t  a f te rn o o n #

I n  a  few  c a s e s  in  .vhich th e  p a r a l y s i s  was w ide­

s p r e a d  a n d  in v o lv e d  b o th  u p p e r  and  lo w e r e x t r e m i t i e s  and  

a l s o  th e  t r u n k  i t  was n o t i c e d  t h a t  th e  p a t i e n t  a l th o u g h  

ly in g  h e l p l e s s  i n  b e d  was a b le  to  have e i t h e r  some o f  h i s  

to e s  o r  f i n g e r s #  The l a s t  c a s e  I  saw (Ju n e  1932) th e  

p a t i e n t  c o u ld  o h ly  move th e  f i n g e r s  o f  h i s  l e f t  hand#

R o d e r ic k  7 / i l l ia m s  can  move g r e a t  to e  r i g h t  fo o t#

John  G a rc ia  can move g r e a t  to e  r i g h t  fo o t#

W ilf r e d  S t .R o s e  can  move to e s  and  a n k le s  s l i g h t l y

E th e l  G lu w a lio r  s l i g h t  movement o f  l e f t  to e s*

R E F L E X E S *

The deep  an d  s u p e r f i c i a l  r e f l e x e s  i n  the 
p a r a ly s e d  a r e a s  w ere a b se n t*  E a r ly  i n  th e  d i s e a s e  

in c o o r d in a t io n  o f  th e  lo w e r e x t r e m i t i e s  c o u ld  a lw ay s be,
$  d e m o n s t r a te d  and  i t s  a p p e a ra n c e  i n  th e  u p p e r  l im b s  

c o n n o te d  t h a t  th e  end, was n o t  f a r  o ff#

SENSORY PHENOMENA 

i t  may b e  s t a t e d  g e n e r a l l y ,  t h a t  th e r e  i s  i n  

v a ry in g  d e g re e s  some d i s tu r b a n c e  w ith  s e n s a t io n *  I n  the 
e a r l y  s t a g e  o f  th e  d i s e a s e  th e r e  i s  f r e q u e n t ly  b l u n t i n g  

o f  s e n s i b i l i t y  i n  th e  lo w e r e x tr e m i ty ,  f i r s t  a t t a c k e d  a s  

com pared  w ith  th e  o th e r*  I n  th e  c a se  o f  (J*G *1930) on

a d m is s io n  p a in  te m p e ra tu re  and  to u c h  w ere l e s s  a c u te  on 

th e  l e f t  lo w e r  e x t r e m i ty  th a n  on th e  r i g h t#  On th e  o th e r



hand  i n  th e  c a se  o f  (A*B*1930) s e n s a t io n  a p p e a re d  norm al 

th e  day  B e fo re  he d ie d  a l th o u g h  f l a c c i d  p a r a l y s i s  was 

f u l l y  e s t a b l i s h e d  i n  b o th  lo w er lim bs*

I n  two c a s e s  th e  a n a e s th e s ia  (W*S*1929) an d  E*G *193l) 

in v o lv e d  th e  lo w e r e x t r e m i t i e s  an d  th e  t r u n k  a s  f a r  a s  th e  

c o s t a l  m a rg in ; b u t  ev en  i n  th e s e  c a s e s  s m a ll  a r e a s  on th e

le g s  w ere w ith  no rm al s e n s a t io n *

I t  m ust be  rem em bered  t h a t  a  d i s e a s e  which p ro d u c e s  

d ro w s in e s s  a s  one o f  i t s  m a n i f e s ta t io n s  does n o t  l e n d  

i t s e l f  to  th e  a c c u r a te  d e te rm in a t io n  o f  s e n s o ry  phenomena 

e s p e c i a l l y  when d e a l in g  w ith  c h i ld re n *

H y p e ra e s th e s ia  e s p e c i a l l y  o f  th e  abdom inal w a ll  

was n o te d  i n  a few c a s e s  d u r in g  th e  s t a g e  o f  e x c ite m e n t*  

Numerous and  re m a rk a b le  a r e  th e  many d i f f e r e n t  a n a e s t h e t i c  

an d  p a r a e s t h i c  symtoms o b se rv e d  i n  t h i s  d is a a s e *

O fte n  th e  p a t i e n t s  co m p la in  o f  num bness, t i n g l i n g ,  

f e e l i n g  o f  p in s  and  n e e d le s *

A g i r d l e  p a in  i s  a  f r e q u e n t  symtom an d  o f t e n  th e y  

c o m p la in  o f  p a in  i n  th e  m u sc le s  o f  th e  lo w e r  l im b s ,  t r u n k  

an d  t e e  n e ck  and  n o t  u n f r e q u e n t ly  th e  m u sc le s  w ere v e ry  

te n d e r  on p a lp a t io n *  I n  one c a se  a  s l i g h t  am ount o f  

p r e s s u r e  on th e  m u sc le s  c a u se d  v e ry  s e v e re  p a in  a n d  move­

m en ts o f  h i s  j o i n t s  were l ik e w is e  a g o n iz in g *

The S p h i n c te r s :

The b e h a v io u r  o f  th e  b la d d e r  was one o f  th e  m ost 

c h a r a c t e r i s t i c  f e a t u r e s  o f  th e  d i s e a s e  a n d  was o b s e rv e d  

v e ry  c a r e f u l ly *  I n  th e  e a r l y  s ta g e  o f  th e  d i s e a s e  th e  

p a t i e n t  i n v a r i a b l y  c o m p la in e d  o f  d i f f i c u l t y  w ith  

m i c t u r i t i o n  w hich  g r a d u a l ly  became w orse  u n t i l  he  c o u ld  

p a s s  o n ly  a  few  d ro p s  o f  u r in e  a f t e r  much fo rc in g *

R e te n t io n  o f  u r in e  th e n  e n su e d  an d  p e r s i s t e d  th ro u g h  

o u t  th e  d is e a s e *  I n  one c a s e  d u rin g  th e  s ta g e  o f

P A I N *

BLADDER*
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e x c i te m e n t  I  p a s s e d  th e  c a t h e t e r  and  fo u n d  th e  m ucosa 

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

u n n o t ic e d  by  th e  p a t i e n t  up th e  u r e t h r a  n e v e r th e l e s s  th e  

moment i t  e n te r e d  th e  "b ladder th e  p a t i e n t  made f r a n t i c  

e f f o r t s  to  remove i t *  A more d e t a i l e d  a c c o u n t o f  th e  

"b ladder symtoms and  a n o te  on i t s  n e rv o u s  c o n t r o l  i s  

d e a l t  w ith  s e p a r a te ly *

R e c ta l  S p h in c te r :

As i n  th e  c a s e  o f  th e  "b ladder th e  p o is o n in g  "by th e  

r a h i e s  v i r u s  o f  th e  n e r v i  e n ig e n te s  p ro d u c e s  p a r a l y s i s  

o f  th e  w a l l s  o f  th e  re c tu m  an d  l a r g e  i n t e s t i n e  a n d  

th e r e f o r e  c o n s t ip a t io n  was u s u a l ly  p re s e n t*

V om iting  o c c u r r e d  i n  some c a s e s  on th e  day o f  o n s e t

o f  th e  d i s e a s e ; i n  o th e r s  on th e  day  fo llo w in g *  I n  two

c a s e s  th e  v o m itin g  was p e r s i s t e n t  d u r in g  th e  ./ho le  c o u rs e  

o f  th e  d is e a s e *  A t f i r s t  th e  v o m itu s  c o n s i s t e d  o f  fo o d  

th e n  "b ile  and  f i n a l l y  o f  “c o f f e e  g ro u n d s” • T h is  

p e r s i s t e n t  v o m itin g  a p p e a re d  to  "be due to  th e  t o x in  

e l a b o r a t e d  "by th e  r a b i e s  v i ru s *

DEGLUTITION:

D i f f i c u l t y  i n  sw allo w in g  o c c u r r e d  i n  a l l  C ases

som etim e b e fo r e  d ea th *  Some c o m p la in e d  o f  s e v e re  p a in s

i n  th e  n e ck  an d  o t h e r s  were u n a b le  to  move t h e i r  headfc

b e c a u s e  th e  m u sc le s  o f  th e  n e c k  w ere p a ra ly s e d *

The fo l lo w in g  d e s c r i p t i o n s  g iv e n  r e s p e c t f f c l ly  b y

a  p a t i e n t  -  a  n u r s e  and  a  p h y s ic ia n  may be  o f  i n t e r e s t *

" I  f e e l  a s  i f  I  am ch o k in g  when I  t r y  to  
sw allo w '1.  ( J .G .  i n  ’29)

11 W henever th e  f e e d in g  cup i s  b ro u g h t  to  him  h e  
p u s h e s  i t  away” • N urse  r e p o r t i n g  th e  a c t i o n  o f  a  p a t i e n t  
10 y e a r s  o ld *

11 C a tc h in g  a t  t h r o a t  -  sw allow s l i k e  an  H ydrophobiac 

The r e s p i r a t o r y  d i s t r e s s  a n d  i n a b i l i t y  to  sw allow  c l o s e l y  

re s e m b le d  th e  a p p e a rn a c e  o f  H ydrophob ia  i n  w hich  I  h a d  

s e e n  th r e e  c a s e s  a t  P o r t  o f  SpainU ( $ r * G r e l l )
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SALIVATION*

S a l iv a t io n  was v e ry  p ro fu s e  an d  e h o u ld  be a t t r i b u t e d  

p a r t l y  to  th e  i n a b i l i t y  to  sw allow  and  p a r t l y  to  e x c e s s iv e  

s e c r e t i o n  due to  th e  s t im u la t io n  o f  s a l i v a r y  glnxids b y  th e  

to x in  o f  R ab ie s  V iru s*

PERSPIRATION *

In  th e  m a jo r i t y  o f  th e  c a s e s ,  p e r s p i r a t i o n  was 

v e ry  p r o f u s e  an d  c h a r a c t e r i s t i c *

TEMPERATURE*

The h i s t o r y  of p y r e x ia  f o r  a  day  o r  two b e f o r e  th e

o n s e t  o f  p a r e s i s  was u s u a l ly  o b ta in e d *  The p y r e x ia

ra n g e d  from  99 to  t f ld i  104* I t  was g e n e r a l ly  i r r e g u l a r  
n

i n  c h a r a c t e r  b u t  a t  t im e s  c o n tin u e d  o r  i n t e r m i t t e n t  i n  

ty p e*  H y p e rp y re x ia  o c c u r r e d  i n  some c a s e s  im m e d ia te ly  

b e f o r e  d ea th *

PSY0HI0 FUNCTIONS*

The m ind re m a in s  c l e a r  th ro u g h o u t  th e  d is e a s e *  

H a l lu c in a t io n s  an d  d e l i r iu m  h e r a ld e d  th e  end  i n  some*

L U N G S ,
A A

L ungs: were norm al*  Towards th e  e n d  rales an d  creps 
w ere h e a rd  a t  th e  b a se s *  R e s p i r a to r y  d i s t r e s s  due partly 
to  th e  d is te n d e d  abdomen and  p a r t l y  to  p a r a l y s i s  of the 
i n t e r c o s t a l s  i n c r e a s e d  a s  th e  p a r a l y s i s  ascended*  The 

p a t i e n t  o f t e n  c o u ld  n o t  sp e ak  on a c c o u n t o f  dyspnoea*

E Y E S ,

I n  th e  e a r l y  s t a g e s  th e  e y es  a p p e a re d  n o rm a l, b u t  

in t h r e e  cases t h e r e  was d e f i n i t e  in v o lv e m e n t i n  th e  l i t i  

l a t e r  s ta g e s *  I n  one t& e re  was p t o s i s  i n  th e  o t h e r s  

p a r a l y s i s  of th e  IV  a n d  VI nerves
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PATHOLOGY.

The v i r u s  o f  r a b i e s  cun s p re a d  u p , down an d  a c r o s s  

th e  c o r d .  The b a t  g e n e r a l l y  b i t e s  th e  ends o f  th e  (

u p p e r  o r lo w e r e x t r e m i t i e s  f o r  th e y  a r e  g e n e r a l l y  exposed* j 

an d  th e r e  i n j e c t s  th e  r a b i e s  v i r u s  w hich  t r a v e l s  up th e  

n e rv e s  s u p p ly in g  th e  p a r t  b i t t e n .

The mode o f  s p r e a d  o f  th e  v i r u s  can  e a s i l y  be  t r a c e d  j

b y  c o r r e l a t i n g  th e  p a t i e n t s  sym tom s.

T ? T T tfT * ltr t i i  J .  G. Age 3 5 , s t a t e d
i

1 -  T h a t p a in  s t a r t e d  i n  th e  s o le  o f  h i s  l e f t  f o o t  on 

2 . 8 .  3 0 , p o in t in g  to  i r r i t a t i o n  o f  L5 S i  S 2 .

2 -  On 4 .  8 . 3 0 . ,  th e  l e f t  l e g  an d  th ig h  b e g an  to  p a in

him  L 3 .4 .5 .

3 -  On 5 . 8 .  3 2 , th e  s o le  o f  th e  r i g h t  f o o t  b e g an  to  b u rn  

l i k e  p e p p e r  show ing t h a t  th e  v i r u s  h a d  r e a c h e d  th e  c o rd  

an d  p ro d u c in g  s e n s o ry  m a n i f e s ta t io n s  o f  th e  r i g h t  f o o t .

4 -  D i f f i c u l t y  i n  m i c t u r i t i o n ;  th e  r e s u l t  p f  th e  to x in  

h a v in g  s p r e a d  downwards to  S2 S3 -  th e  n e r v i  e r i g e n t e s .

5 -  P a r a l y s i s  o f  b la d d e r  and  re c tu m  -  th e  n e r v i  e r i g e n te s  

w ere o b v io u s ly  p a r a ly s e d

6 -  The c o n s ta n c y  o f  th e  m o to r p a r a l y t i c  phenom ena a s  

com pared w ith  th e  v a r i a b i l i t y  i n  th e  s e n s o ry  symtoms may 

be  due to  th e  f a c t  t h a t  th e  v i r u s  i n  a t t a c k in g  th e  whole 

c o rd  w ould n a t u r a l l y  d e s t r o y  th e  more d e l i c a t e  n e rv e  c e l l s  

b e f o r e  n e rv e  f i b r e s .

THE BLOOD.

W hite c e l l s : -  L e u c o c y to s is  i n  some c a s e s  o th e rw is e  n o rm a l.

C . S . P .

1 .  Was g e n e r a l l y  u n d e r p r e s s u r e .
2 .  I t  was c l e a r
3 .  C l o t t e d  s p o n ta n e o u s ly  a t  t im e s
4 .  G lo b u lin  in c r e a s e d
5 .  C e l l s  in c r e a s e d  -

P o lym orphs 4 :  Lym phocytes J».

URINE.

I n  a  few  c a s e s  a lb u m in  made i t s  a p p ea ra n c e  d a r in g  th e  j
c o u rs e  o f  th e  d i s e a s e .  Som etim es g r a n u la r  c a s t s  w ere
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fo rm ed # S ugar p r e s e n t  i n  one c a s e ,  o th e rw is e  norm al#

P# M# F in d in g s #

The b r a i n  and  m eninges w ere v e ry  c o n g e s te d  b u t  th e r e  

was no e v id e n c e  o f  any p u r u l e n t  d e p o s it#

The s p in a l  c o rd  a n d  c o v e r in g s  showed g r e a t  c o n g e s t io n  

and  th e  s u b s ta n c e  o f  th e  c o rd  i n  some c a s e s  was e x tre m e ly  

s o f t  even  d i f f l u e n t#  The g ra y  m a t te r  c o u ld  n o t  be  

d i s t i n g u i s h e d  from  th e  w hite#

The m e s e n te r ic  g la n d s  w ere e n la rg e d #

The i n t e r n a l  o rg a n s  w ere c o n g ested #

LAB# REPORTS#

S e c t io n s  o f  B ra in  and  S p in a l  C o rd s-  shewed

D e g e n e ra tio n  o f  n e rv e  e le m e n ts  and  v a ry  m arked 

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

I t  may be  s t a t e d  t h a t  G ly c e r in  i s  th e  b e s t  s u b s ta n c e  to  use  

f o r  th e  p r e s e r v a t i o n  o f  m a t e r i a l  f o r  e x p e r im e n ta l  

i n v e s t i g a t io n #  I t  n o t  o n ly  p r e s e r v e s  th e  r a b i e s  v i r u s  

b u t  a l s o  p r e v e n ts  p u t r e f a c t i o n  an d  so  c o n ta m in a tio n  v/i t h  

orga& ism so
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DIAGNOSIS*

I n  a  t y p i c a l  c a s e ,  th e  a sc e n d in g  f l a c c i d  p a r a l y s i s ,  

d i f f i c u l t y  w ith  m i c t u r i t i o n  o r  r e t e n t i o n  o f  u r i n e ,  th e  

p y r e x i a ,  p e r s p i r a t i o n ,  s a l i v a t i o n ,  r e s p i r a t o r y  d i s t r e s s  and 

d y sp h a g ia  make th e  d ia g n o s is  easy*

I n  an  e a r l y  c a se  e s p e c i a l l y  i n  c h i ld r e n  ENTERIC ffEVER 

may b e  s im u la te d *
|

Landry* s P a r a l y s i s  i s  d i s t i n g u s i h e d  b y  th e  non -invo lvm en tj 

o f  th e  b la d d e r  to  any g r e a t  e x t e n t ,  th e  age in c id e n c e  o f  th e  

d i s e a s e ; th e  a b se n c e  o f  p r o fu s e  s a l i v a t i o n  and  p e r s p i r a t i o n ;  

th e  m o r t a l i t y  i n  L a n d y y 's  p a r a l y s i s  i s  5C$ only*  j

I n t r a  T h e c a l haem orrhage  can  be  d i s t in g u i s h e d  b y  a  

Lumbar p u n c tu re *

A cu te  A n te r io r  P o l io m y e l i t i s  i s  d i s t in g u i s h e d  b y

1 -  The te m p e ra tu re  c h a r t  p y r e x ia  s u b s id e s  q u ic k ly *

2 -  The c o n t r o l  o f  th e  s p h in c te r s  i s  n e v e r  lo s t*

3 -  D ia r rh o e a  i s  common*

S e n s a t io n  n o t  i n t e r f e r e d  w ith

5 -  Age in c id e n c e  -  g e n e r a l l y  i n  in fa n c y

6 -  M o r t a l i t y  v a r i e s  r a r e l y  above bQ$

7 -  O nset o f  p a r a l y s i s  i s  sudden  and  re a c h e s  i t s  
maximum e f f e c t  a t  once*

8 -  T here  i s  no s a l iv a t i o n *

A cu te  T ra n s v e rs e  M y e l i t i s  i s  to  be  d i s t in g u i s h e d  by  th e

c o m p le te  l o s s  o f  pow er and  a n a e s th e s ia  below  th e  l e s i o n ,  th e
a s c e n d in g

p a r a l y s i s  i s  n o t  an  w a a t B g  one • The g i r d l e  p a in  i s  a lw ays 

p r e s e n t ,  th e  f l a c c i d  ty p e  o f  p a r a l y s i s  a f t e r  a  tim e  becom es 

s p a s t i c ,  b e d s o re s  a r e  vc;ry coiamon*

P r o g n o s i s : -  i s  v e ry  bad* M o r t a l i t y  100 %



TREATMENT:

G e n e ra l n u r s in g  tr e a tm e n t*

The b la d d e r  to  be  c a t h e t e r i s e d  4 h o u rly *

A p u rg e  f o r  th e  c o n s t ip a t i o n

P o s tu re  o f  p a t i e n t  to  b e  changed  f r e q u e n t ly

D ie t  f l u i d  and  n u t r i t i v e *

P y re x ia  r e l i e v e d  b y  spong ing*

D rugs have  b e en  t r i e d  w ith o u t  any  b e n e f i c i a l  r e s u l t  

U r o tr o p in e ;  N*A*B*: Q u in in e  H y d ro c h lo r id e *



3. C olAJLA

Age
Name an d  D ate

Y ear Age Sex o f
A dm ission  D ate A d d ress

to o f
D u ra tio n

o f
O nset H o s p i ta l D ea th D ise a s e

1929:

1 -  C .F . 15 M 12 .7*29 2 0 .7 .2 9 S ip a r i a 8 d a y s .

6 -  H.Wo 15 M 2 7 .7 .2 9 1 .  8 .  29 . 3 .8 .2 9 S ip a r i a 7 d a y s .

7 -  Y .B . 5 P 2 7 .7 .2 9 3 .8 .2 9 S ip a r i a 7 d a y s .

9 -  J .G . 29 M 6 .8 .2 9 1 3 . 8 .  2 9 . 1 4 .8 .2 9 F yzahad 8 d a y s .

U -  D .C . 10 M 1 6 .8 .2 9 1 9 .8 .  2 9 . 2 0 .8 .2 9 . S ip a r i a 4  d a y s .

1930:
•tX
1 -  A .B . 15 M 2 8 .7 .3 0 2 9 . 7 .  30 1 .  8 .  5 0 . O ropouche 5 days

2 - J .G . 35 M 2 .8 .3 0 7 .  8 .  30 9 e 8 .30 Oropouche 8 days

3 - A .P . 38 F 1 6 .8 .3 0 2 0 . 8 .  30 2 4 .8 .3 0 O ropouche 8 days

1931s,

2 - 3 .G . 28 F 3o8 .31 7 .  8 .  51 9 .8 .5 1 Mayo 6 d a y s .

3 - S .B . 8 M 1 5 .8 .3 1 2 1 . 8 .  31 2 2 .8 .3 1 E r in 7 days

4— P .h . 10 M 2 6 .9 .3 1 3 . 1 0 .3 1 4 .1 0 .3 1 M araval« 8 days

1952:

1 - D .G . 14 M 2 8 .1 .3 2 5 . 2 . 3 2 . 5 .2 .3 2 Tunapuna 8 days
I n f e c t e d

a t
P a r ry

L an d s .
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CASES OP ACUTE ASCENDING RABIC MYELITIS#

No# 1 #

T h is  c a s e  i s  im p o r ta n t  h i s t o r i c a l l y  a s  i t  was th e  f i r s t  
c a s e  r e c o g n is e d  a n d  d e s c r ib e d  d u r in g  th e  o u tb re a k  o f  R a b ie s  
in  man i n  T r in id a d #  The d ia g n o s is  made was ACUTE ASCENDING 
MYELITIS, b u t  now t h a t  th e  e t i o l o g y  i s  known, A0UTB ASCENDING 
"RADIO1' MYELITIS a p p e a rs  more a p p ro p r ia te #

C# P# Age 15 -  S c h o o l b o y #

HISTORY

On 1 2 . 7# 2 9 . -  He c o m p la in e d  o f  s e v e re  abdom inal 
p a in s  w hich  s t a r t e d  a b o u t m id -d ay  and  w ere so 
s e v e re  t h a t  he d id *  n o t  r e t u r n  to  sc h o o l in  th e  
a f te rn o o n #

On 13# 7# 29# -  He was g iv e n  some s a l t s  by  h i s  m o th e r 
an d  h i s  b o w els  a c te d #

On 14# 7# 29# -  A t a b o u t 10 a .m . ,  he  su d d e n ly  c r i e d  o u t
f o r  p a in s  in  h i s  t i g h t  l e g  an d  he  f e l t  f e v e r is h #
S h o r t l y  a f te r w a r d s  he n o t i c e d  t h a t  h i s  r i g h t  l e g  was 
weak#

On 1 5 . 7 .  2 9 . -  F e v e r  c o n tin u e d  an d  l e g  became " d e a d ” ©

On 1 6 . 7 .  2 9 . -  He was b ro u g h t  to  me#

ON EXAMINATION

T h ere  was f l a c c i d  p a r a l y s i s  o f  th e  r i g h t  lo w er 
e x tre m ity #

Knee j e r k  a b s e n t ,  no p l a n t a r  r e f l e x ,  no c lo n u s#

S e n s a t io n ,  a l th o u g h  p r e s e n t ,  was l e s s  a c u te  th a n  on 
l e f t  leg #

H e a r t  n o rm al -  Lungs no rm al -  S p le e n  n o t e n la rg e d #
U rin e  * t r a n s p a r e n t  -  No album in#
T *  1 0 1 , P m 9 6 , R s  24#

H is  p a r e n t s  w ere a d v is e d  to  ta k e  him  to  H o s p i t a l ,  b u t  
th e y  r e f u s e d ,  s a y in g ,  t h a t  th e y  p r e f e r r e d  him  to  d ie  a t  
home r a t h e r  th a n  a t  H o s p i t a l .  I  have o f t e n  w ondered  
s in c e  w h e th e r  my gloom y p r o g n o s is  f r i g h t e n e d  them  o r  
t h e i r  own i n t u i t i o n  h e lp e d  th an #

On 1 7 . 7# 29# -  I  v i s i t e d  th e  p a t i e n t  an d  fo u n d  to  my 
g r e a t  s u r p r i s e  t h a t  th e  p a r a l y s i s  h ad  s p re a d  to  th e  
l e f t  lo w e r e x tr e m i ty  -  a  f l a c c i d  p a r a l y s i s ;  t h a t  h i s  
b la d d e r  was g r e a t l y  d i s te n d e d ,  f o r  he h a d  n o t  p a s s e d  
u r in e  t h a t  d a y , an d  h i s  b o w e ls  h a d  n o t  a c te d #

T a  1 0 3 , P a  1 0 0 , R a  26#
H is  m ind was p e r f e c t l y  c l e a r ,  b u t  he  was v e ry  a n x io u s  
a b o u t th e  w e l f a r e  o f  h i  s m other#  He was i n t e l l i g e n t  
an d  c o u ld  c a r r y  on a  c o n v e rs a t io n #

He c o m p la in e d  o f  no pain©



On I s ,  7* 2 9 . -  He v;as s i t t i n g  up in  "bed w ith  h i s  l e g s  
o u t s t r e t c h e d ,  u n a b le  to  move them* H is b r e a th in g  
s l i g h t l y  la b o u re d  and  sw e a tin g  p ro fu s e ly *  Abdomen 
d is te n d e d *  And he co m p la in ed  o f  d i f f i c u l t y  i n  
sw allow ing*

On 1 9 . 7* 29* -  T = 102 : P = 92 ; R = 39*

T h e re  was mar Iced p a r e s i s  o f  h i s  u p p e r  e x t r e m i t ie s *  
B r e a th in g  v e ry  la b o u re d *  Abdomen d is te n d e d *  C o n s t ip a t io r j  
He was u n a b le  to  sw allow * H is  to n g u e  h eav y , sp e e c h  j
s lo w  and  i n d i s t i n c t *  S a l iv a t io n  p ro fu s e *  P e r s p i r i n g  j 
f r e e ly *  He was d row sy , b u t  h i s  m ind was q u i t e  c le a r *  j 
A l l  s e n s a t io n  l o s t  i n  P e n is  and  m ucous membrane o f  th e  ! 
B la d d e r .  j

On 2 0 i  7* 29* -  A t 4  a*m* he d ied *

No*6 * c h a r t T

R o d e ric k  W illia m s : Male* Age 15*

S c h o o l boy* R e s id a a e e  -  S ip a r ia *  A f r ic a n  ra c e *

ADMITTED 1* 8 .  29 a t  5 .1 5  p*m* D ied  3 * 8 .2 9
a t  3*30 p .m .

HISTORY

On 27* 7* 2 9 . -  He woke up w ith  a  b u rn in g  p a in  i n  th e  
s o l e  o f  h i s  l e f t  f o o t ,  th e  p a in s  e x te n d e d  up th e  l e f t  l e g  
d u r in g  th e  day a n d  was n o t  a b le  to  move th e  le g *  He 
h a d  f e v e r  d u r in g  th e  day*

On 30* 7 . 2 9 . -  He s u f f e r e d  from  p a in s  in  r i g h t  lo w e r 
e x t r e m i ty  and  i n a b i l i t y  to  move th e  lim b*

On 31* 7* 29* -  He c o u ld  n o t  p a s s  h i s  u r in e  and  was 
c a t h e t e r i s e d  b y  h i s  D octor*

EXAM* ON ADMISSION:-

T a  99*4: P « 102 : R = 20*
A m o d e ra te ly  n o u r is h e d  youth* B la d d e r  v e ry  d is te n d e d *  
t h e r e  i s  f l a c c i d  p a r a l y s i s  o f  b o th  lo w er l im b s  b u t  on 
e f f o r t  s l i g h t  c o n t r a c t i o n s  a r e  se e n  i n  th e  q u a d r ic e p s  o f  
b o th  lim b s*  He can  move th e  g r e a t  to e  o f  h i s  r i g h t  
f o o t*  R e f le x e s  o f  lo w e r l im b s  a b se n t*  E p i g a s t r i c  i s  
p r e s e n t*  T h ere  i s  h y p e r - a e s th e s i a  o f  th e  h y p o - g a s t r i c  
a re a *  C om plains o f  num bness o f  th e  th ig h s *  P u p i l s  
a c t i v e  an d  eq u a l*  He i s  c o n s c io u s  an d  a l e r t *  T h ere  i s  
no d y s p h a g ia , no dyspnoea  a n d  no p a r e s i s  o f  th e  u p p e r  
lim b s*  U rin e  n i l*

2* 8* 29* -  T a  101*2 : P * 112* T here  i s  spasm od ic
d i f f i c u l t y  w i th  r e s p i r a t i o n  and  sw allow ing*

3* 8 .  29* — He i s  r e s t l e s s *  T — 103*2 : 120 32* S k in  
c o ld  a n d  clammy* P ro fu s e  p e r s p i r a t io n *  Q u ite  conB cibhs*  
D ie d  3*30 p .m . 3 . 8* 29*



No. 7. (1929)
T h is  was th e  7 t h .  c a se  o f  th e  s e r i e s  and  o n ly  show s 

w hat a  c l i n i c i a n ,  who u s e s  h i s  pow er o f  o b s e r v a t io n ,  can  do 
i n  th e  e l u c i d a t i o n  o f  th e  e t i o lo g y  o f  an  unknown d i s e a s e .

Y. B . Age B -  S ch o o l g i r l .

HISTORY : -

On J u l y  2 7 th ,  sh e  c o m p la in e d  o f  h e ad a ch e  and  c o ld  f e e l i n g s  
i n  h e r  h ands and f e e t .  She h a d  f e v e r  a n d  was sw e a tin g  
a  g r e a t  d e a l .

She ./as f i r s t  s e e n  by  D r .O r e l l  on 3 1 .7 .2 9  and  on 
exam inat i o n  h e r  te m p e ra tu re  was 1 0 0 . Lungs c l e a r .
H e a r t  n o rm a l. Abdomen s o f t .  T here  was no p a r a l y s i s  
a n d  no r e t e n t i o n  o f  u r in e *  She was q u i t e  b r i g h t  so  a  
p r o v i s i o n a l  d ia g n o s is  o f  m a la r ia  was made*

One th e  n e x t  day -  1 . 8 .  2 9 , th e  f i f t h  day o f  th e  i l l n e s s  
he v i s i t e d  h e r  and  fo u n d  th e  d i s e a s e  w e l l  advanced*
T » 104 * C om plete p a r a p l e g i a ,  d i f f i c u l t y  w ith  
m i c t u r i t i o n ,  b u t  no r e t e n t io n *  G re a t r e s p i r a t o y y  d i s t r e s s  
g r e a t  d i f f i c u l t y  i n  sw allow ing*  ,rC a tc h in g  a t  t h r o a t  ,
sw a llo w s l i k e  an  h y d ro p h o b iac "  * T here  was aw m arked  1
d i s t e n t i o n  o f  th e  abdomen w h ich  d id  n o t  go down even  
a f t e r  th e  b o w els  h a d  a c te d  w ith  an enema* She p a s s e d  
h e r  u r in e *  Bow els n e v e r  a c te d *  She was seen  th e  n e x t  
day  w ith  th e  symptoms o n ly  e x a g g e ra te d *

On 3 . 8 .  29* -  "The r e s p i r a t o r y  d i s t r e s s  a n d  i n a b i l i t y  
to  sw allow  c lo s e ly  re s e m b le d  th e  a p p e a ra n c e  o f  
h y d ro p h o b ia  in  w hich I  h a d  se en  th r e e  c a s e s  a t  P o r t -  o f -  
S p a in ,  T r in id a d * "

She d ie d  t h a t  even ing*

NO* 0* (1929 )

Jo h n  G a rc ia*  Male* Age 29* A f r ic a n  Race* 
R e s id e n c e  -  S i p a r i a  : O c c u p a tio n  -  L ab o u re r*

ADMITTED : -  1 3 th  A ugust 1929 1 2 .3 0  p .m . D ie d  1 4 . 8 .  29*

HISTORY :

W hile  a t  w ork 6* 8* 29* , he  e x p e r ie n c e d  a  t i n g l i n g  and  
f e e l i n g  o f  num bness i n  th e  l e f t  lo w e r e x tre m ity *  The 
l e g  becam e so weak d u r in g  th e  n i g h t  t h a t  he  was u n a b le  
to  move i t *

On ff* 8* 29* -  He c o u ld  n o t  move h i s  r i g h t  le g *

On 8 .  8 . 20* ~ He e x p e r ie n c e d  some d i f f i c u l t y  i n  p a s s in g  
u r in e *

10* 8 .  2 9 . -  He c o u ld  n o t  b r e a th e  n o r  sw allow  p ro p e r ly *

EXAM. ON ADMISSIONS

A w e ll  n o u r is h e d  man som ewhat e x c i t a b l e  an d  w ith  an 
a n x io u s  e x p re s s io n *  H e a r t  -  N i l ;  Lungs -  N i l ;
Abdomen -  s l i g h t l y  d is te n d e d *

Can move u p p e r  e x t r e m i t i e s  b u t  th e r e  i s  o b v io u s
in - c o o r d in a t io n *  T here  i s  f l a c c i d  p a r a l y s i s  o f  b o th  
e x t r e m i t i e s ;  a l l  r e f l e x e s  a r e  a b s e n t ,  b u t  p a t i e n t  can  move
th e  g r e a t  to e  o f  h i s  r i g h t  fo o t*  Knee j e r k ,  p l a n t a j t  
r e f l e x ,  c r e m a s te r ic  r e f l e x  a b s e n t ,  b u t  e p i g a s t r i c  i s
p r e s e n t .



4

The c r a n i a l  n e rv e s  a re  in  t a c t .  B la d d e r  i s  d is te n d e d
T = 1 0 1 .2  ; P =s 96 ; R = 2 0 . He o b v io u s ly
shows some r e s p i r a t o r y  d i s t r e s s  and  d y s p h a g ia . He i s  
v e ry  r e s t l e s s .  Q u ite  c o n s c io u s  and  m e n ta l ly  a l e r t .

(9  P .M .) S k in  s i s  c o ld .  V ery  r e s t l e s s ,  d e l i r i o u s  
a t  t im e s .  Coughs o c c a s io n a l ly .  D yspnoea comes on in
sp asm s. U nable to  sw allo w .

1 4 . 8 .  2 9 . -  6 a .m . T « 1 0 0 .6 . -  S k in  c o ld  an d  clammy 
p e r s p i r i n g  f r e £ u s e l y ,  b r e a th in g  v e ry  la b o u re d .  D ied  
9 .8 6  a .m . 1 4 . 8 .  29

P.M . B ra in  an d  M eninges c o n g e s te d .
L iv e r  am a  S id n e y s  c o n g e s te d .
C ord  s o f t  a s  b u t t e r .
M e se n te ry  g la n d  s  e n la r g e d .
Lungs -  o ld  p l e u r i t i c  a d h e s io n s .
B la d d e r  -  p e t e c l u a l  h aem o rrh ag es  on i t s  s u r f a c e .

P . A. R.

HO. 11 -  1 9 2 9 .

D. C . M ale 10 y e a r s .  S c h o o lb o y .
A f r ic a n  R ace . R e s id e n c e  -  S i p a r i a .

ADMITTED -  1 9 . 8 .  29 a t  3 p .m . D ie d  2 0 . 8 .  2 9 .

HISTORY :

On 1 6 . 8 .  2 9 , f e v e r  s t a r t e d  i n  th e  m o rn in g .

On 1 7 . 8 .  2 9 . -  F e v e r  c o n t in u e s  and  abdomen i s  p a i n f u l  
D i f f i c u l t y  w i th  r s p i r a t i o n .

On 1 8 . 8 .  ‘2 9 . B re a th in g  much w orse  an d  he c o m p la in s  o f  
d i f f i c u l t y  i n  sw a llo w in g . E x t r e m i t ie s  a r e  w eak. 
D i f f i c u l t y  in  p a s s in g  h i s  u r i n e .  S w ea tin g  p r o f u s e ly .

EXAM. ON ADMISSION.

F a i r l y  w e l l  n o u r is h e d  c h i l d .  H e a r t  -  n i l .  Lungs -  n i l  
Abdomen v e ry  d i s te n d e d .  P ro fu s e  s w e a ts .  S t i f f n e s s  o f  
n eck  m u s c le s .  D i f f i c u l t y  i n  b r e a th in g  and  sw allo w in g  -  
h e  p u sh e s  aw ay f e e d in g  c u p . B la d d e r  d is te n d e d .
Lower l i m b s ^ £ p a r e s i s ,  r e f l e x e s  a r e  a b s e n t .  M e n ta l ly  
c o n fu s e d . Has h a l l u c i n a t i o n s .  Lumbar p u n c tu re  6 p .m .

D ie d  7 .1 0  a .m . 2 0 . 8 .  2 9 .



-  1939

A . B . Male -  Age 1 5 . 2 8 . 7 .  5 0 .

T iiis  was th e  f i r s t  c a se  r e p o r t e d  i n  1 9 3 0 . The 
im p o r ta n t  f e a t u r e  o f  t h i s  c a se  was p e r s i s t e n t  v o m it in g .

HISTORY
F e v e r  on 2 7 t h . ,  an d  2 8 t h . ,  an d  d i f f i c u l t y  w ith  
m i c t u r i t i o n .

ON ADMISSION 2 9 . 7 .  30 a t  7 .3 0  p .m . I  fo u n d  s

B la d d e r  s l i g h t l y  d i s te n d e d .

No p a r e s i s *  o f  lo w e r e x t r e m i t i e s .

H e a r t  an d  lu n g s  n o rm a l.

T = 9 9 .6 *  P a  10 8 : R = 2 4 .

S h o r t ly  a f t e r  a d m iss io n  he p a s s e d  g re e n  c o lo u re d  
u r i n e ,  th e  r e s u l t  o f  p i l l s .

He h a d  an  enema and  s l e p t  w e l l  d u r in g  th e  n i g h t .

On 3 0 . 7 .  30 -  6 a .m . T=99; P=88; R=18
2 p .m . T s lO l .2 ;  PalOO; R a20.
6 p .m . T s l0 1 .6 $  P=104; R a24.

A t 9 a .m . ,  he  was v e ry  drowsy w ith  s l i g h t
d i s t e n s io n  o f  th e  abdom en. He e x p e r ie n c e d  some 
d i f f i c u l t y  i n  p a s s in g  h i s  u r i n e .  T here  was no 
p a r e s i s  n o r  p a r a l y s i s  o f  th e  e x t r e m i t i e s .  He 
c o m p la in e d  o f  p a in s  i n  h i s  j o i n t s .  B lood  was ta k e n  f o r  
th e  "W idal R e a c t io n ” •

E v e n in g : . T=*10l; P=104; R=28. P a in s  i n  th e  k n e es
much more s e v e r e .  He was u n a b le  to  move 
h i s  lo w e r e x t r e m i t i e s  f r e e l y .  V om ited  tw ic e  
d a rk  m a t e r i a l .  S p i t t i n g  v e ry  m uch. He i s  
now r e s t l e s s .  P a s s e d  h i s  u r in e  w ith  
in c r e a s e d  d i f f i c u l t y .

3 1 . 7 .  3 0 . -  6 a .m . T=*103.8; P«96; R a24.
10 a .m . T = l0 3 ; P a l0 8 ; Ra40 

2 p .m . T a iO l; P a l2 0 ;  R a40.
9 a .m . th e r e  i s  d e f i n i t e  p a r e s i s  o f  b o th  

e x tre m itie S ffie f ls f tg r . V o a iie d  Knee j e r k  a b s e n t  -  
H e a r t  a n d  L ungs n o rm a l.

3 .3 0  p .m . V om ited  c o f f e e  g ro u n d s  
lo o k in g  m a t e r i a l .  T h ere  i s  m o to r p a r a l y s i s  o f  th e  
f l a c c i d  ty p e  in v o lv in g  b o th  lo w e r e x t r e m i t i e s .  U rin e  
h a s  to  b e  drawn o f f .  The p a t i e n t  i s  v e ry  r e s t l e s s .  
R e s p i r a to r y  r a t e  i s  now 4 0 .

9 p .m . T = 102 .6 ; P=*148; R=*44. V ery
r e s t l e s s .  Some h y p e r a e s th e s ia  o f  abdom inal w a l l .  
V om ited  th e  same d a rk  m a t e r i a l  s e v e r a l  t im e s  d u r in g  
th e  n ig h t*

1 .  8 .  3 0 . -  6 a .m . T a lO l .2 ;  P a  124; R a  40
10 a .m . T a l0 3 .4 ;  F a l3 6 ; Ra36

2 p .m . T a l0 1 .4 ;  P®124$ R a56 .
T h ere  i s  some r e s p i r a t o r y  d i s t r e s s .  He sw allow s

w ith  p a in  a n d  d i f f i c u l t y .  P e r s p i r a t i o n  i s  p r o f u s e .  
M en ta l c o n d i t io n  i s  c l e a r .  R e te n t io n  o f  u r i n e  
c o n t in u e s .  Lumbar p u n c tu r e  was p e rfo rm e d  a n d  th e  
f l u i d  f lo w e d  o u t  u n d e r  i n c r e a s e d  p r e s s u r e  b u t  i t  was 
q u i t e  c l e a r .  The p a t i e n t  d ie d  a t  3 .3 0  p .m .



6*

No* 2 (1 9 5 0 )

J*  G .sM ales Age 55*

J*  G* — Male -  Age 3 5 , yac  th e  u n c le  o f  th e  l a s t  c a se  
(A*B*) a n d  l i v e d  in  th e  same house*  In  t h i s  c a s e  I  
n o t i c e d  f o r  th e  f i r s t  tim e  in v o lv e m e n t o f  th e  3 rd * ,
8 t h ,  and  1 2 th  c r a n i a l  n e rv e s*  I  s h a l l  d e s c r ib e  t h i s  
c a s e  i n  g r e a t e r  d e t a i l *

HISTORY:-

On 2* 8* 3 0 , he  w a lk ed  to  th e  m o r tu a ry  o f  th e  H o s p i ta l  £  
a  d i s t a n c e  o f  a b o u t 12 m ile s  -  i n  o rd e r  to  a r r a n g e  f o r  
th e  f u n e r a l  o f  h i s  nephew , and  w h ile  th e r e  h i s  l e f t  
f o o t  began  to  b u rn  him v e ry  much*

On 3* 8 .  3 0 * - P a in  i n  l e f t  f o o t  becam e worse*
H is bow els a c te d  t h a t  day*

On 4 .  8* 30* -  The l e f t  l e g  and  th ig h  began  to  p a in  him  
a n d  he  t h e r e f o r e  rem a in e d  i n  b e d  d u r in g  th e  day* He 
h a d  a  s l i g h t  te m p e ra tu re *

On 5 . 8* 30* -  S o le  o f  r i g h t  f o o t  b eg an  to  b u rn  him  
" l i k e  p e p p e r"*  The lo w e r b o w e ls  f e l t  a s  th o u g h  th e y  
w ere b e in g  t w i s t e d  and th e  l e f t  l e g  and  th ig h  f e l t  
p a ra ly s e d *  He h a d  to  f o r c e  to  p a s s  h i s  u r in e *

On 6 .  8* 30* -  R ig h t  l e g  b eg an  to  g e t  weak*

ON ADMISSION:

On 7 .  8* 30 -  5*40 p*m* He co m p la in ed  o f  w eakness o f  
b o th  lo w e r e x t r e m i t i e s  and  a g i r d l e  p a in  a ro u n d  h i s  
w a is t*  H is  b o w e ls  have  n o t  a c t e d  f o r  f o u r  d a y s  and  
th e y  f e e l  a s  th o u g h  th e y  a r e  b e in g  tw is te d *

ON EXAMINATIONs .

P a r e s i s  o f  b o th  lo w er e x t r e m i t i e s  w ith  m arked  
in c o o r d in a t io n *  R e f le x e s  a b se n t*  S e n s a t io n  -  p a in  -  
to u c h  -  an d  te m p e ra tu re  l e s s  a c u te  on l e f t  lo w e r 
e x tr e m i ty  th a n  on r i g h t .

H y p e ra e s th e s ia  o f  abdom inal w a ll*

He lia s  to  f o r c e  a g r e a t  d e a l  to  a p a s s  h i s  u r in e *

H e a r t  no rm al -  Lungs r h o n c h i t i c  -  Abdomen te n d e r*

P u p i l s  n o rm al i n  r e a c t io n *

NIGHTS Enema g iv e n ,  f l u i d  r e tu r n e d  d is c o lo u re d *
P a s s in g  u r in e  by  d eg p s and  w ith  d i f f i c u l t y *  
P e r s p iA a t io n  i s  p ro fu s e *
C om plained  o f  a  b u rn in g  p a in  o v e r  h i s  b la d d e r*

8* 8* 30*— 6 a*m* T—98*4* P s  86* R = 20*
10 a.m* T»99*8* P * 104* R — 24*

2 p.m* T sl00*6* P = 108* R = 24*
6 p .m . T=100*6* P — 108* R — 24*

9 a.m* B la d d e r  d is te n d e d * 2 l  o z s  o f
u r i n e  draw n o f f*  Bowels a c t e d  -  c o n s t ip a te d  s t o o l  a f t e r  
01*R ic* P ro fu s e  p e rs p ira tO n *  He i s  v e ry  d row sy . 
B re a th in g  v e ry  i r r e g u l a r l y *  C om plains o f  th e  p a lm s o f  h i s
h a n d s  f e e l i n g  c o ld  an d  f e e l s  th e  c h e s t  s t i f f  a s  i f  
so m eth in g  i s  t i g h t l y  draw n a ro u n d  i t *



B re a th in g  v e ry  i r r e g u l a r l y *  C om plains o f  th e  palm s
o f  h i s  h an d s f e e l i n g  c o ld  and  f e e l s  th e  c h e s t  s t i f f  a s
i f  so m e th in g  i s  t i g h t l y  dravm a ro u n d  i t *

5 P*M* -  Lumbar p u n c tu re  p e rfo rm e d  C .S .F *  
e sc a p e d  u n d e r  h ig h  te n s io n *  No p a in  f e l t  d u r in g  th e  
i n s e r t i o n  o f  th e  n e e d le *  lie c o m p la in s  o f  d i f f i c u l t y  in  
sw a llo w in g , e s p e c i a l l y  w ith  th e  r i g h t  s id e  o f  m ou th , 
due to  p a r a l y s i s  o f  th e  r i g h t  h a l f  o f  th e  tongue*

S a l iv a t io n  i s  co p ious*  E xtrem e p a r e s i s  o f  lo w er 
lim b s*  S peech  i n d i s t i n c t *  I n c o o r d in a t io n  o f  th e  !
m ovem ents o f  th e  u p p e r e x t r e m i t ie s *  He c o m p la in s  o f  j
p a in s  i n  th e  m u sc le s  o f  th e  n eck  and  c h e s t*  P t o s i s  o f  |
b o th  e y e l id s *  M en ta l c o n d i t io n  good* Ho headache*

10 P.M . -  T=101: P s l2 0 : R=32. U rin e
drawfl o f f*  A p p a re n tly  t h e r e  i s  no s e n s a t io n  in  p e n is
o r  b la d d e r*  Sw allov/ed some m ilk  w ith  th e  g r e a t e s t  
d i f f i c u l t y *  H iccough  o c c u r re d  d u r in g  th e  n ig h t*  ¥  
V om ited  c u rd le d  m ilk*  S a l i v a t i o n  and  p e r s p i r a t i o n  p ro fu s«  
T h ro a t  v e ry  p a in f u l*

9* 8* 30.**
6 a*m. T=*102*8: P=128: R=36.
Lower e x t r e m i t i e s  a r e  p a ra ly s e d *  R e s p i r a to r y  

d i s t r e s s  v e ry  g r e a t  -  u n a b le  to  sp e ak  f o r  he n e e d s  e v e ry  
b r e a t h  o f  a i r *  M e n ta lly  c le a r *  On p r o t r u s i o n  s f
to n g u e  i s  d e v ia te d  to  th e  r ig h t*  B o th  e a r s  a r e  p a in f u l*
P a r e s i s  o f  th e  u p p e r  e x t r e m i t ie s *  P e r s p i r a t i o n  an d  
s a l i v a t i o n  s t i l l  p ro fu se *  He i s  h a v in g  s e v e re  d y sn o e ic  
a t t a c k s *  He d ie s  s h o r t l y  a f te rw a rd s *

Mo. 3 .( 1 9 5 0 }

A* P* Fem ale Age 5 8 * D om estic  s e r v a n t * 
R e s id e n c e :  S t .M a ry Ts  V i l la g e  * Oropouche* A f r ic a n  R ace*

ADMITTED TO HOSPITAL -  20* 8* 30 -  Noon* D ied  24*8 .30*  7 .1 5  pa

&l&$0RY:-

Of p a in s  and  b u rM n g  i n  l e f t  f o o t  f o r  f o u r  days*

EXAM* ON ADMISSION: -

A w e l l  n o u r is h e d  woman who co m p la in ed  o f  a  b u rM n g  
s e n s a t io n  i n  l e f t  fo o t*  H e a r t  -  n i l :  Lungs -  n i l ;
Abdomen -  s o f t :  T=100: P»80* T h ere  was no p a r e s i s
n o r  p a r a l y s i s  o f  h e r  lo w e r lim b s*  Knee j e r k s  w ere
d im in ish e d *  No b la d d e r  t r o u b le *

21*8*30*- C om plains o f  num bness o f  th e  l e f t  le g *  T here  
i s  s l i g h t  i n c o o r d in a t io n  o f  lo w e r l im b s .  Knee j e r k s  a r e  
a b se n t*  T here  i s  some l o s s  o f  s e n s a t io n  i n  l e f t  f o o t  
to  p i n  p r ic k s *  T=a98*4: P=sl00*

22* 8* 30* -  P e r s p i r i n g  p ro fu s e ly *  T here  i s  p a r e s i s  
o f  lo w e r l im b s .  A ble to  e x te n d  and  f l e x  h ip  and  knee 
j o in t s *  T here  i s  l o s s  o f  s e n s a t io n  i n  l e f t  lo w e r  lim b  
a s  f a r  a s  th e  a n k le *  T=102*2: Pa»l04; R=28* Lumbar
p u n c tu re  was p e rfo rm e d , c e r e b r o - s p in a l  f l u i d  was u n d e r 
p r e s s u r e  an d  tu r b id *

23* 8 . 3 0 * - D e l i r i o u s  a t  tim es*  U nable to  move lo w er
lim b s  w e ll*  P a r e s i s  much in c re a s e d *  T here  i s  l o s s  o f
s e n s a t io n  u p  to  th e  m id d le  o f  th e  le g s*



Continued: (23*3.30#)

9 P*M* P a r a l y s i s  o f  l e g s  and  l o s s  o f  s e n s a t io n  up to  
th e  h ip s*  V ery r e s t l e s s ,  sw eaing  p ro fu s e ly *  D e l i r io u s  
o f f  and  on* B la d d e r  d ie te n d e d *  U rin e  drawn o f f*

10 P*M* -  T=100: P=96: R=24* When spoken  to
an sw ers  r a t i o n a l l y *

2 4 p 8 * 30 : -  C om plete f l a c c i d  p a r a l y s i s  o f  lo w er lim bs*  
Abdomen i s  d i s te n d e d  due to  p a r a l y s i s  o f  b la d d e r  an d  l a r g e  
gu t*  Some p a r e s i s  o f  tip p e r  lim b s*  T here  i ^  some 
D ysphag ia  and  dyspnoea* L o ss o f  s e n s a t io n  &o u m b ilic u s*  
T=sl00: P=8 8 : S=28. D ie d  7 .1 5  p .m .

D u ra tio n  o f  d i s e a s e  a b o u t 8  days*



NO* 2 .  1951*

ft* G* Fem ale* Age 28* H o u sew ife*
E a s t  In d ia n *  R e s id e n c e  Mayo*

ADMITTED TO HOSPITAL : ff* 8 .  f a  a t  11*40 a.m* D ied  9 .8 * 3 1
a t  10*40 p*m* D u ra tio n  o f  d ie a s e  6  days*

HISTORY:

Of b e in g  b i t t e n  by  a b a t  on 6*7*31 on th e  l e f t  fo o t*
On 3*8*31 , sh e  s u f f e r e d  from  f e v e r  and l o s s  o f  pow er 
i n  l e f t  l e g ;  cram ps an d  p a in f u l  s e n s a t io n s  in  l e f t  l e g  
an d  fo o t*  On 5*0*31 -  th e  same symptoms a p p e a re d  i n  
th e  r i g h t  f o o t .  No a c t i o n  o f  b o w e ls  f o r  e ig h t  days* 
M e n s tru a t io n  i s  norm al*

EXAM* ON ADMISSION* 7* 8 * 3 1 . -  11*40 a .m .

W ell n o u r is h e d  E a s t  I n d ia n  woman* H e a r t  n i l ;  Lungs n i l ;  
S p le e n  a n d  l i v e r  m ot e n la rg e d *

L e f t  lo w e r l im b : -  f l a c c i d  p a r a l y s i s  a l l  f e f l e x e s  a b se n t*
L oss o f  s e n s a t io n  i n  l e f t  f o o t  and  leg *

R ig h t  Lower l im b : -  No p a r a l y s i s *  No p a r e s i s *  No l o s s
o f  s e n s a t io n *  Knee j e r k  i s  a b se n t*  
P a t i e n t  can  s t a n d  on r i g h t  fo o t*
T here  i s  l o s s  o f  s e n s a t io n  o f  th e  
abdom inal w a l l  a s  f a r  a s  th e  g g m t a t  

c o s t a l  m argin*  A bdom inal w a ll  r e f l e x  
i s  a b se n t*

C om pla in ing  o f  d i f f i c u l t y  w ith  
m ic tu r i t i o n *  T = 98*2 .: P=8 8 *: R=16*

3*20 p .m . C om pla in ing  o f  p a in  i n  r i g h t  leg *  M en ta l 
c o n d i t i o n  i s  q u i t e  c le a r*

11* p.m* Can move th e  to e s  o f  th e  l e f t  f o o t  a  l i t t l e *  
T h ere  i s  l o s s  o f  s e n s a t io n  on th e  dorsum  p f  th e  r i g h t  
f o o t  an d  d e f i n i t e  p a r e s i s  o f  th e  r i g h t  leg *  U rin e  h a d  
to  b e  drawn o f f*  C o n s t ip a t io n *

8 * 8 .  31* L e f t  lo w e r lim b  f l a c c i d  p a r a l y s i s  and  l o s s  o f  
s e n s a t io n *

E ig h t  lo w e r  l im b , ex trem e  p a r e s i s  and  l o s s  o f  
s e n s a t io n  e x c e p t  f o r  a  sm a ll a r e a  on th e  m ed ica l a s p e c t  o f  
th e  k nee  j o i n t  an d  a  s m a ll  d i s ta n c e  p ro x im a l to  i t *
Had to  b e  c a th e t e r i s e d *  M ind i s  c l e a r .  P a t i e n t  i s  n o t  
i n  p a in *

2* 30 p*m*- Abdomen v e ry  d is te n d e d  and  ly m p a n itic *  
T = 1 0 5 .2 : 132 24* R ig h t  lo w er lim b  can  b e  moved a l i t t l e *
18 o u n ces  o f  u r in e  w ith -d raw n*  U rin e  A lb +++ T here  
i s  no s e n s a t io n  in  u r e t h r a  and  b la d d e r*

6  P .M . T here  i s  in c o o r d in a t io n  o f  th e  u p p e r e x tr e m i t ie s *  
The g r i p s  o f  b o th  h an d s  a re  w eak. Not p e r s p i r i n g  -  
Lumbar p u n c tu re  p e rfo rm ed *  The C*S*F i s  n o t  u n d e r  
t e n s io n  a) v e r j& c le a r*  ( 2 ) p l e o c y to s i s

(3 )  G lo b u lJ fr  i n c r e a s e d  (4 )  C e l l s  -  13 p e r  c c  i n  
th e  r a t i o  o f  4  po lym orphs to  one lym phocyte*

9*15* P»nu A bdom inal d i s t e n s io n  h a s  in c re a s e d *
C o m p la in in g  o f  t h i r s t  and  insom nia*  Ts*103*6: 128 24*
T h ere  i s  some r e s p i r a t o r y  d i s t r e s s *



10

9* 3* 31* ** 9 a .m . T = 100 .o : P=sl24:.. R?=26.
D y sp h ag ia  and  dyspnoea  much w orse* P e r s p i r i n g  now*
U rin e  A lb . +++ G ra n u la r  c a s t s .  No d e p o s i t .  C le a r  
and  t r a n s p a r e n t .  No b lo o d . No b i l e .  No s u g a r .
S .G . 1 0 20 .

B lood  H aem oglobin  90$ Red (S e lls  4§- m i l l io n s  •
L e u c o c y te s  5000 . D i f f e r e n t i a l  c e l l  c o u n t.
Po lym orphs 74$ Lym phocytes 2 2 .2 $
L arge  M o n o n u c lea rs  1*3$
T r a n s i t i o n a l  IfrrdfBr 2 .4 $

P.M«: K idney  an d  l i v e r  c o n g e s te d
C prd  and  Membranes c o n g e s te d  
B ra in  an d  m embranes c o n g e s te d  

P e l e c h ia l  h aem o rrh ag es  on th e  s u r f a c e  o f  th e  h e a r t .

D ie d  10.4r0 •* 9 .  S . 3 1 .



11.

No. 3. 1931.

S . B . M ale . Age 8 o S ch o o l b o y . A f r ic a n  R ace .

ADMITTED -  2 1 . 8 .  3 1 . 3 .1 0  p .m .
DIED -  2 2 . 8 .  3 1 . 9 .1 5  £ .m .

HISTORY: -

On 1 7 . 8 .  3 1 , soon a f t e r  w aiting pp  h e  co m p la in ed  o f  
p a in  in  b o th  k n e es  b u t  was a b le  to  w alk  a b o u t a s  u s u a l .
I n  th e  a f te r n o o n  he  h a d  a  te m p e ra tu re  b u t  p a s s e d  a  good 
n i g h t .

1 8 . 8 .  3 1 . -  He c o u ld  n o t  move h i s  r i g h t  l e g .

2 0 . 8 .  3 1 . -  P ro fu s e  p e r s p i r a t i o n ;  c o n s t ip a te d .  No
h i s t o r y  o f  a  b a t  b i t e .

On 2 1 . 8 .  3 1 . -  a t  6  p .m . ,  p a t i e n t  was se en  b y  Dr G r e l l  
who on e x a m in a tio n  fo u n d  co m p le te  f l a c c i d  p a r a l y s i s  o f  
b o th  lo w e r e x t r e m i t i e s  an d  l o s s  o f  s e n s a t io n .
R e f le x e s  a b s e n t .  Abdomen d is te n d e d  a n d  ty m p a n i t i c .  
S l i g h t  r e s p i r a t o r y  d i s t r e s s  an d  some d i f f i c u l t y  w ith  
m ic t u r a t i o n .  T« 1 0 3 .

ON ADMISSION TO HOSPITAL: —

We fo u n d  a  m o d e ra te ly  w e l l  n o u r is h e d  b o y  w ith  f l a c c i d  
p a r a l y s i s  o f  b o th  lo w e r e x t r e m i t i e s  and  l o s s  o f  s e n s a t io n .  
R e f le x e s  a b s e n t  i n  b o th  lo w e r l im b s .  Abdomen- d is te n d e d  
an d  ty m p a n i t i c .  Abdom inal r e f l e x  a b s e n t .  L o ss o f  
s e n s a t io n  o f  abdom inal w a l l  a s  f a r  a s  8 t h  r i b .  B la d d e r  
d i s te n d e d .  In c o o rd in a tb n  o f  u p p e r  l im b s  -  g r i p  i s  weak 
S l i g h t  r e s p i r a t o r y  d i s t r e s s .  No d y s p h a g ia . P u p i l s  
r e a c t  w e l l .  Mind c l e a r  an d  answ ers q u e s t io n s  
i n t e l l i g e n t l y .  U rin e  -  no a l b |  no s u g a r ;  T=100;
P=90; R=18,

2 2 .8 .3 1 ; -  6  a .m .;  T = 103 .4 ; P»124; R=36. P a r e s i s  o f
u p p e r  mimbs more m ark ed . R e s p i r a to r y  d i s t r e s s  w o rse . 
U nable  to  sw allow  o r  s p e a k .

D ie d  9 .1 5  a .m . 2 2 .8 .3 1 .



H
to. 21 (1931)

P .  K. M ale : Age 10« O n se t 2 6 .9 .5 1 .
D ie d  4 .1 0 .-3 1 .

T h is  c a s e  h a s  many im p o r ta n t  f e a tu r e s *

1 -  E t i o l o g i c a l -  a s  i t  was th e  se c o n d  c a se  i n  w hich  
we o b ta in e d  a  d e f i n i t e ^  h i s t o r y  o f  b e in g  b i t t e n  
b y  a  b a t  th r e e  weeks p re v io u s ly *

2 -  I  was a b le  to  r e c o g n is e  f o r  th e  f i r s t  tim e  a  
d e f i n i t e  ' 's t a g e  o f  e x c i te m e n t” a s  o c c u rs  i n  
H ydrophob ia  due to  th e  b i t e  o f  a  r a b i d  dog*

HISTORY*

On 26*9*31 -  he  c o m p la in e d  o f  p a in s  i n  b o th  k n e e s  and  
on 27*9*31 , w h ile  p la y in g  m a rb le s  h i s  k n e e s  p a in e d  him  
an d  f e l t  so weak t h a t  he  h a d  to  s to p  p la y in g  a n d  r e t i r e  
to  h i s  bed*

On 28*9*31 -  he s u f f e r e d  from  p a in s  i n  th e  abdomen an d  
was u n a b le  to  g e t  o u t  o f  bed* On 1*10*31, he  h a d  
d i f f i c u l t y  i n  p a s s in g  h i s  u r in e  an d  f a e c e s  an d  s u f f e r e d  
from  fe v e r*

On 2*10*31 — P a in  in  .abdomen in c r e a s e d  a l s o  th e  
d i f f i c u l t y  i n  m ic tu r i t io n *

On 3*10*31 -  a t  11*30 a*m*, he was a d m it te d  to  h o s p i t a l  
o f  w hich  Dr*Deane i s  i n  charge*

ON KXAJjtlHATION, he fo u n d

A sm a ll  wound w hich  was p o in te d  o u t  a s  th e  s i t e  o f  th e  
b a t  b i t e  on th e  m e d ic a l a s p e c t  o f  th e  i n te r p h a la n g e a l  
J o i n t  o f  th e  r i g h t  g r e a t  to e*

T=101.2$ P=130j R=30*

F l a c c id  p a r a l y s i s  o f  b o th  lo w er e x t r e m i t i e s ,  a l l  
r e f l e x e s  b e in g  a b se n t*

S e n s a t io n  -  P a in  to u c h  and  te m p e ra tu re  a b s e n t  a s  f a r  
a s  th e  knees*

P a r e s i s  o f  th e  u p p e r  e x t r e m i t ie s *

S p eech  h eav y  a n d  d e l i b e r a t e *  Some m e n ta l a p a th y -  
H e a r t  a n d  Lungs norm al*  T here  i s  some d i f f i c u l t y  i n  
sw a llo w in g  an d  r e s p i r a t p r y  d is t r e s s ©

4*p*m*, -  P a r a l y s i s  o f  R*VI* N erve was n o t ic e d *
4*30 p .m .-  I  saw him  an d  n o t ic e d  t h a t  h i s  b r e a t h in g  
was v e ry  la b o u r e d  a n d  c h i e f l y  d ia p h ra g m a tic  i n  
ty p e*  Abdomen d is te n d e d  due p a r t l y  to  b la d d e r  an d  
p a r t l y  to  p a r a l y s i s  o f  th e  Colon* F la c c id  
p a r a l y s i s  o f  th e  lo w e r e x t r e m i t ie s *  M arked 
h y p e r a e s th e s ia  o f  th e  abdom inal w a l l ;  a  to u c h  w ith  
a  p i n  made him  c ry  o u t  w ith  p a in *  H is m e n ta l 
c o n d i t io n  h a d  ch an g ed  c o m p le te ly *  He was e x c i t a b l e ,  
i r r i t a b l e  a n d  r e s t l e s s *  F a c ie s  a n x io u s  lo o k in g *
He was v e ry  t a l k a t i v e *  No s a l iv a t io n *  No 
p e r s p i r a t io n *  I  d e c id e d  to  draw  o f f  some u r i n e  
f o r  in v e s t ig a t io n *  The p e n is  was i n s e n i t i v e  to  
to u c h  a n d  th e  c a t h e t e r  p a s s e d  up th e  p e n i l e  
u r e t h r a  u n n o t ic e d  b y  th e  p a t i e n t *

c o n tin u e d - .



As soon  a s  th e  c a t h e t e r  to u c h e d  th e  m ucosa o f  th e  
b l a d d e r ,  he  made a .  f r a n t i c  e f f o r t s  to  g e t  a t  th e  
c a t h e t e r ,  an d  h a v in g  b e e n  h e ld  b y  th e  n u r s e s ,  h e  
s p a t  a t  them  and  a t te m p te d  to  b i t e  them* T h is
was a  good c l i n i c a l  d e m o n s tra t io n  o f -

1 -  th e  s e n s o ry  n e rv e  s u p p ly  o f  th e  p e n is  and  p e n i l e  
u r e t h r a  on th e  one h an d  an d  th e  b la d d e r  on th e  o t h e r 5

2 -  t h a t  th e  t l x i n  E la b o r a te d ,  a p p a r e n t ly  a c t s  b y  
in c r e a s in g  th e  e x c i t a b i l i t y  o f  th e  n e rv o u s  sy s te m , an d , 
no d »ubt, th e  p a t i e n t  a t  t h a t  moment c o rre sp o n d e d  to  th e  
s ta g e  o f  e x c i te m e n t  o f  th e  r a b i d  dog;

3 -  i f  s t i m u l i  o f  a  c e r t a i n  i n t e n s i t y  be  a p p l i e d  d u r in g  
th e  s ta g e  o f  r e s t l e s s n e s s  o r  e x c i te m e n t ,  th e y  may c a l l  
f o r t h  i n  th e s e  c a s e s  o f  a c u te  a s c e n d in g  R ab ic  M y e l i t i s  
th e  r a b i d  d o g ! s  p r o p e n s i t i e s *

The u r in e  was s tr a w  c o lo u re d ,  t r a n s p a r e n t ,  a c i d ,  no 
d e p o s i t ,  no a lb u m in , no b i l e ,  no b lo o d , b u t  s u g a r  was 
p r e s e n t*  S*Q* 1028*

7 p*m* -  T»102*6; P=*130; R=30* V ery  t a l k a t i v e ,
a t  t im e s  d e l i r i o u s *

4* 10* 3 1 * - 9 a*m* S a l iv a t io n  h a d  commenced* T here  
was a  l i t t l e  in c o n tin e n c e *  A p p a re n tly  o v e rf lo w  
in c o n t in e n c e ,  a s  he h ad  £ 0  b e  c a th e te r i s e d *  The n u rs e  
r e p o r t e d  t h a t  th e  p a t i e n t  rem a rk ed  t h a t  t h e r e  was 
so m e th in g  i n  h i s  t h r o a t  s t i c k i n g  h im , and  a t  t im e s ,  w ould 
g r i p  h i s  t h r o a t  w ith  b o th  hands*

He d ie d  a t  11 a*m*
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c
THE INFERIOR MESENTERIC GANGLION AS A 

REFLEX CONTROLLER OF THE BLADDER

BY

Jam es A rn o ld  W aterm an, M*B* Ch*B* (G lasgow ) Gov’ t*
M e d ica l O f f i c e r ,  T rin id a d *

--------------------- ooooooo-------------------   j

The m a te r i a l  c o n ta in e d  i n  t h i s  p a p e r  h a s  "been d e r iv e d  

i n  p a r t  from  c l i n i c a l  and  p a th o lo g ic a l  o b s e r v a t io n s  on some j 

r a r e  c a s e s  o f  A cu te  A scend ing  "R ab ic"  M y e l i t i s ,  a  few  o f  w hich 

I  p u b l i s h  below*

I  hope to  b r in g  fo rw a rd  e v id e n c e  to  p ro v e  t h a t  th e  I n f e r i o r  

M e s e n te r ic  G an g lio n  can  a c t  a s  a  r e f l e x  c e n t r e .  I t  i s  

g e n e r a l l y  s t a t e d  i n  books on p h y s io lo g y  t h a t  a  l e s i o n  i n  th e  

Lumbar e n la rg e m e n t o f  th e  c o rd  p ro d u c e s  p a r a l y s i s  o f  th e  

s p h i n c t e r ,  a n d , - t h e r e f o r e ,  in c o n t in e n c e  o f  u r in e *  I n  my 

s e r i e s  o f  c a s e s ,  th e  whole Lumbar a n d  lo w er d o r s a l  r e g io n s  o f  

th e  C ord  w ere d e s tro y e d  by  in f la m m a tio n  c a u se d  b y  th e  v i r u s  o f  

R a b ie s ,  and  i n  s p i t e  o f  t h i s ,  th e  p a t i e n t s  h a d  R e te n t io n  o f  

U rin e*

A ve i'y  b r i e f  a c c o u n t o f  th e  em bryology ,- anatom y a n d  

p h y s io lo g y  o f  th e  B lad d e r and  S y m p a th e tic  N ervous System  w i l l ,

I  h o p e , be  fo rg iv e n *

FlfRft VOLQGI CAL FORMAT I  Off OF THE BLADDER:

The B la d d e r  w ith  th e  e x c e p tio n  o f  th e  T rig o n e  a n d  S p h in c te r  

i s  fo rm ed  from  th e  c lo a c a  ah d  i t s  m u s c u la tu re  o r i g i n a t e s  

im m e d ia te ly  u n d e r th e  s u r f a c e  o f  th e  Entoderm * The t r ig o n e  

an d  s p h in c te r  a r e  fo rm ed from  th e  ends o f  th e  W o lf f ia n  d u c ts  a n d  

th e  m u sc u la tu re  o r i g in a t e s  im m e d ia te ly  u n d e r th e  Ectocxerm*



SMBRYOLQGICAL FORMATION OF THE SYMPATHETIC NERVOUS SYSTEM;

I t  i s  g e n e r a l l y  a c c e p te d  by  m ost e m b ry o lo g is ts  t h a t  th e  

g a n g l io n ic  c e l l s  o f  th e  S y m p a th e tic  System  a r e  e c to d e rm a l 

i n  o r i g i n  a s  th e  r e s t  o f  th e  n e rv o u s  system * T hese  c e l l s  

o r i g i n a t e  in  th e  n e u r a l  c r e s t  an d  th e n  m ig ra te  i n  d i f f e r e n t  

d i r e c t i o n s  w here th e y  a g g re g a te  to  form  g a n g lia *  T hese c e l l s  

s h o u ld  t h e r e f o r e  p o s s e s s  th e  same f u n c t io n s  a s  th e  a n t e r i o r  

h o rn  c e l l s  o f  th e  Cord*

NERVE SUPPLY OF THE BLADDER:

M otor F ib r e s  a r e

1 -  S y m p a th e tic  to  s p h in c te r  an d  t r i g o n e ;

2 -  P a ra s y m p a th e t ic  to  th e  w a ll  o f  th e  b la d d e r*

1 •  The Sym pathe t i c :

She c o n n e c to r  c e l l s  l i e  i n  Lumbar seg m en ts  1 and  

2  an d  th e  c o n n e c to r  o r  p r e g a n g l io n ic  f i b r e s  p a s s  

o u t  i n  th e  I n f e r i o r  S p la n c h n ic  n e rv e s  to  th e  

I n f e r i o r  M e se n te r ic  G ang lia*  The e x c i t o r  o r  

p o s t - g a n g l io n ic  f i b r e s  a r i s e  h e re  an d  p a s s  in  

th e  h y p o g a s t r ic  n e rv e s  to  th e  b la d d e r*

2* The P a ra s y m p a th e t ic :

The c o n n e c to r  c e l l s  l i e  i n  S a c r a l  Segm ents 2 and  

3 , th e  c o n n e c to r  f i b r e s  a r e  fo u n d  i n  th e  n e r v i  

e r i g e n t e s  an d  en d  i n  e x c i to r  c e l l s  i n  th e  

b la d d e r  w a ll  fo rm in g  th e  p e lv i c  p le x u s *  The 

e x c i t o r  f i b r e s  a r i s e  h e re  an d  p a s s  to  th e  m u sc le  

o f  th e  b la d d e r*

ACTION:

The SYMPATHETIC c a u se s  th e  s p h in c te r  to  c o n t r a c t  and  th e
w a ll  o f  th e  b la d d e r  to  r e la x *

The PARASYMPATHETIC c a u se s  th e  w a ll  o f  th e  b la d d e r  to
c o n t r a c t  an d  th e  s p h in c te r  to  r e la x *

S e n so ry  F ib r e s  -  . . . . . .
S e n so ry  F ib r e s  from  th e  B la d d e r have  b e e n  shown
to  p a s s  up th e  h y p o g a s t r ic  n e r v e s ,  th ro u g h  th e  
i n f e r i o r  M e s e n te r ic  G a n g lia , i n f e r i o r  sp



s p la n c h n ic  n e r v e s ,  l a t e r a l  s y m p a th e tic  c h a in ,  
w h ite  r a m i, and  i n t o  th e  p o s t e r i o r  n e rv e  r o o t s  
o f  T h o ra c ic  12 Lumbar 1  an d  2*

The c e l l  s t a t i o n s  f o r  th e s e  a f f e r e n t  f i b r e s  l i e  
i n  th e  c o rre s p o n d in g  p o s t e r i o r  r o o t  g a n g l i a " •

The to n e  o f  th e  B la d d e r  and  i t s  a d a p ta t i o n  to  
i t s  c o n te n ts  i s  c o n t r o l l e d  by  a  r e f l e x : -  th e  
d i f f e r e n t  im p u lse s  p a s s  a lo n g  th e  s e n s o ry  f i b r e s  
to  th e  C ord  in  th e  Lumbar r e g io n  an d  th e r e  th e  
f i b r e s  sy n a p se  w ith  th e  c e l l s  i n  th e  L a t e r a l  
h o rn  o f  g re y  m a t te r  and  from  h e re  f o l lo w  th e
p a th  o f  th e  m otor n e rv e  to  th e  b la d d e r*

KUHNE'S EXPERIMENT:

I t  h a s  been-;shown e x p e r im e n ta l ly  b y  Kuhne t h a t  Im p u ls e s  

can  b e  c o n d u c ted  a lo n g  m otor n e rv e s  i n  b o th  d i r e c t io n s *

SOKQWIN'S EXPERIMENT: o r  B la d d e r  Axon R e f le x *

Sokow in d iv id e d  th e  I n f e r i o r  S p la n c h n ic  n e rv e  and  so  c u t  

o f f  a l l  d i r e c t  com m unication  b e tw een  th e  I n f e r i o r  M e s e n te r ic
j

g a n g l io n  and  th e  s p i n a l  co rd*  He th e n  d iv id e d  th e  l e f t  

H y p o g a s tr ic  n e rv e  and  s t im u la te d  i t s  c e n t r a l  en d  and  n o t i c e d : -

( a )  C o n tr a c t io n  o f  th e  t r ig o n e  o f  th e  b la d d e r  on th e

r i g h t  s id e ;

(b )  C o n tr a c t io n  o f  th e  W e sic a l s p h in c te r ;

( c )  Isc h a e m ia  o f  th e  r e c t a l  m ucosa*

T hese  o b s e r v a t io n s  w ere i n t e r p r e t e d  b y  him  to  m ean, t h a t  th e  j 

I n f e r i o r  M e se n te r ic  G an g lio n  was a b le  to  f u n c t io n  a s  a  r e f l e x  j 

c e n t r e *  B ut P ro f* L an g le y  an d  h i s  s c h o o l ,  who do n o t  a c c e p t  th e  

th e o r y  t h a t  sy m p a th e tic  g a n g l ia  can  a c t  a s  r e f l e k  c e n t r e s ,

c o n s id e r e d  th e  r e a c t i o n  a s  due to  a  p r e g a n g l io n ic  axon r e f l e x

d ep en d in g  e n t i r e l y  on th e  f i b r e s  o f  th e  I n f e r i o r  S p la n c h n ic *  

L a n g le y * s  e x p la n a t io n  i s  a s  fo l lo w s

T h a t each  I n f e r i o r  S p la n c h n ic  n e rv e  g iv e s  o f f  a  c o l l a t e r a l  

b r a n c h ,  w hich  sy n a p se s  w ith  a  g a n g l io n ic  c e l l  o f  th e  I n f e r i o r  

M e s e n te r ic  G a n g lio n , w hich  i n  tu r n  g iv e s  o r i g i n  to  th e  R ig h t  

H y p o g a s tr ic  ne rv e*  T h e re fo re ,  s t im u la t io n  o f  th e  c e n t r a l  end  

o f  th e  f i b r e s  i n  th e  L e f t  H y p o g a s tr ic  n e rv e  r e s u l t e d  i n  th e  

im p u lse  p a s s in g  upw ards to  th e  b i f u r c a t i o n  o f  th e  axon  a n d  th e n

down th e  c o l l a t e r a l  to  th e  g a n g l io n ic  c e l l  o f  th e  I n f e r i o r

M e s e n te r ic  G a n g lio n . From h e re  a lo n g  th e  p o s t  g a n g l io n !*



f i b r e s  o r  r i g h t  h y p o g a s t r ic  n e rv e  to  th e  b la d d e r  to  b r i n g  

a b o u t th e  r e a c t io n #  L a n g le y ’ s  e x p la n a t io n  i s  b a s e d  on K uhne’s 

e x p e r im e n t ,  nam ely , t h a t  "an  a p p a re n t  m o to r r e f l e x  can  be  

o b ta in e d  b y  th e  s t i m u l a t i o n  o f  a  n e rv e  w hich  i s  i t s e l f  m o to r” •

SCPERIMLNT:

SPINAL ANAESTHESIA:-

B e fo re  th e  i n j e c t i o n  o f  N ovocain  i n to  th e  s p i n a l  

colum n th e  b la d d e r  was f i l l e d  w ith  b o r i c  lo t io n #

The a n a e s th e s ia  p ro d u c e d  was v e ry  s u c c e s s f u l  f o r  

a m p u ta tio n  o f  th e  l e g  below  th e  knee# The 

o p e ra t io n  l a s t e d  a b o u t f o r t y  f i v e  m in u te s#  I n  b o th  

lo w er e x t r e m i t i e s  th e r e  was m o to r p a r a l y s i s  and  l o s s  

o f  a l l  s e n s a t io n #  I n  th e  h y p o g a s t r ic  a r e a  s e n s a t io n  

was d u lle d #

A t th e  end  o f  th e  o p e r a t io n  a  c a t h e t e r  was p a s s e d  

i n to  th e  b l a d d e r ,  b u t  t h i s  evoked  no s e n s a t io n  

n e i t h e r  i n  th e  u r e t h r a  n o r  i n  th e  b la d d e r#  The 

s p h in c te r  a p p e a re d  n o rm a lly  c o n tr a c te d #

T h is  p ro v e d , t h a t  a l th o u g h  th e  p a th s  a lo n g  w hich  

s e n so ry  s t i m u l i  p a s s  from  th e  b la d d e r  to  th e  c o rd  

an d  cereb rum  ( i#e»  The 12 Lumbar 1 an d  2 ) may b e  

p h y s io lo g ic a l ly  i n t e r r u p t e d ,  and  th e  n e r v i  e r i g e n t e s  

te m p o r a r i ly  p u t  o u t  o f  a c t i o n ,  y e t ,  th e  s p h i n c t e r  

v e s i c a l  m a in ta in s  i t s  to n e  a n d  re m a in * c o n tra c te d #

Thus show ing t h a t  th e  B la d d e r  c e n t r e  i n  th e  Lumbar 

e n la rg e m e n t i s  n o t  th e  o n ly  c o n t r o l l e r  o f  th e  

s p h in c te r  v e s ic a n t

I t  i s  a  w e ll  known f a c t  t h a t  d u r in g  g e n e r a l  

a n a e s th e s ia  th e  s p h in c te r  v e s ic a fe  re m a in s  c o n t r a c t e d  

u n le s s  to o  much c h lo ro fo rm h a s  b e e n  a d m in is te r e d  when 

th e  p u p i l s  d i l a t e  and  become f i x e d  and  th e  s p h i n c t e r s  

r e l a x  p o in t in g  to  p a r a l y s i s  o f  th e  sympa th e  t i c s #

The s y m p a th e tic a  a r e  more r e s i s t a n t  to  p o is o n s  th a n  

th e  G#N*S#, f o r  th e y  s u p p ly  o rg a n s  w hich  f u n c t io n  

c o n t in u o u s ly  a n d  a r e  o f  v i t a l  im p o rta n c e  to  th e

organism *



POST MORTEM FINDINGS:

P o s t  Mortem f in d in g s  i n  th e s e  c a s e s  o f  A cu te  A scen d in g  

R ab ic  M y e l i t i s  w ere v e ry  c h a r a c t e r i s t i c ,  b u t  th e  c h an g e s  w ere 

more m arked  in  some c a s e s  th a n  i n  o th e r s #

1 -  L o ss o f  d e m a rc a tio n  b e tw een  th e  g re y  and  th e  w h ite  m a t te r  

o f  th e  C ord ;

2 -  The C ord  i n  th e  Lumbar and  lo w e r d o r s a l  r e g io n s  was s o f t  

and  o f t e n  d i f f l u e n t#

I n  s h o r t  t o t a l  d e s t r u c t io n  o f  th e  C ord  a n d  t h e r e f o r e  

co m p le te  p h y s io lo g ic a l  s e p a r a t io n  o f  th e  I n f e r i o r  

M e s e n te r ic  G an g lio n  from  th e  Cord#

CLINICAL FEATURES:

S ig n s  and  symtoms n o t ic e d  i n  th e s e  c a s e s  o f  A cu te  

A scend ing  M y e l i t i s  c h i e f ly  i n  c o n n e c tio n  w ith  th e  b la d d e r

1 -  O fte n  s e n s o ry  d is tu r b a n c e s  o f  th e  f o o t  a p p e a re d  v e ry  

e a r l y  i n  th e  c o u rs e  o f  th e  d i s e a s e  and  p o in te d  to  

i r r i t a t i o n  o f  n e rv e s  o r i g i n a t i n g  i n  seg m en ts  L#5; S # l;

S #2n

2 -  D i f f i c u l t y  i n  m ic tu rA tih f la  a s  shown b y  h a v in g  to  f o r c e  to

p a s s  u r in e  a l th o u g h  th e r e  was no m e c h a n ic a l o b s t r u c t io n #  

T h is  showed t h a t  th e  n e r v i  e r i g e n te s  w ere b e in g  p o is o n e d  

a t  t h e i r  c e n t r e  o f  o r i g i n  i n  th e  Cord# S #2; S#3#

3 -  P a r a l y s i s  o f  th e  b la d d e r  w ith  r e t e n t i o n  o f  u r i n e  -  The 

n e r v i  e r i g e n t e s  w ere o b v io u s ly  p a ra ly s e d #

4 -  L oss o f  s e n s a t io n  i n  th e  p e n i s ,  S#2; 3 ; 4 ,  d e s tro y e d #

5 -  S e v e re  burAAng p a in  o v e r  h i s  b la d d e r  and  h y p o g a s tr iu m  

an d  h y p e r a e s th e s ia  o f  th e  m ucous membrane o f  b la d d e r  an d  

abdom inal w a ll  were d u e , no d o u b t, to  th e  to x in  

i r r i t a t i n g  th e  c e l l s  i n  th e  C prd  a t  th e  l e v e l  o f  11 th#  

an d  12 th#  L#i*

6 -  B la d d e r  s e n s i b i l i t y  was l o s t  i n  th e  l a t e  s t a g e s  o f  th e  

d is e a s e #  Prom t h i s  J  c o n c lu d e d  t h a t  th e  to x in  h a d

d e s t ro y e d  t h a t  p a r t  o f  th e  C ord  th ro u g h  w hich  th e  

s e n s o ry  f i b r e s  p a s s  to  ® st to  th e  b r a i n ,  n am e ly , T h # ll  &



Now I  hope we a re  i n  a  p o s i t i o n  to  answ er th e  fo l lo w in g  

q u e s tio n *

v / h y was th e re  a  t i g h t l y  c o n t r a c t e d  s p h in c te r  c a u s in g  

r e t e n t i o n  o f  u r in e  a l th o u g h  th e  c e n t r e  f o r  th e  "b ladder i n  th e  

C ord  was d e s t ro y e d  ?

We know t h a t  th e  I n f e r i o r  M e s e n te r ic  G a n g lio n  was 

p h y s io lo g ic a l ly  s e p a r a te d  f r o n  th e  C ord  w hich h a d  become 

d i s o r g a n is e d  by  th e  to x in  o f  th e  v i r u s  o f  r a b ie s *  T h e re fo re  

i t  was n o t  due to  a  r e f l e x  th w u g h  th e  Cord*

What a re  th e  o th e r  e x p la n a t io n s ?

( a )  T h a t i t  was due to  an  axon r e f l e x  a s  i n  Sokow in’ s  

e x p e rim e n t anu  L a n g le y ’ s i n t e r p r e t a t i o n *

I  m en tio n  t h i s  o n ly  to  d is m is s  i t *  F o r th e r e  i s  no e x p e r i ­

m e n ta l e v id e n c e  -  a s  f a r  a s  I  know -  t h a t  s e n s o ry  

im p u lse s  a r i s i n g  n o rm a lly  from  a  d i s te n d in g  b la d d e r  w i l l  

p a s s  up a  m o to r nerve*

(b )  T h a t i t  was due to  r e f l e x  a c t i o n  th ro u g h  th e  I n f e r i o r

M e s e n te r ic  G a n g lio n , th e  modus o p e ra n id  b e in g  a s  f o l lo w s s -

The s e n s o ry  im p u lse s  g e n e r a te d  by  a  d i s t e n d in g
1v

b la d d e r  p a s s  up a lo n g  th e  s e n s o r y  n e^ve  v i a  th e  I n f e r i o r  

M e s e n te r ic  ^ a n g l io n  w here a  c o l l a t e r a l  i s  g iv e n  o f f*

T h is  h y p o th e t i c a l  c o l l a t e r a l  c o m p le te s  w ^th  g a n g lio n  c e l l s  

o f  th e  I n f e r i o r  M e se n te r ic  G a n g lio n  a  low  r e f l e x  a r e  

w hich  c o n t r o l s  th e  to n e  o f  th e  s p h in c te r  o f , th e  b la d d e r*

Be t h i s  a s  i t  may, I  s u g g e s t  t h a t  w henthe C ord  i s  

s e p a r a te d  from  th e  I n f e r i o r  M e s e n te r ic  G a n g lio n , e i t h e r  

te m p o ra r i ly  a s  i n  a n a e s th e s ia  o r  p e rm a n e n tly , due to  

m o rb id  c h a n g e s , a s  i n  th e s e  c a s e s  o f  A cu te  M y e l i t i s ,  th e  

fo lio v / in g  c h an g es  o c c u r  *

The im p u lse s  p a s s in g  up from  th e  B la d d e r become sh u n te d  of: 

a lo n g  th e  c o l l a t f r a l s  w hich sy n a p se  w ith  c e l l s  i n  th e  

I n f e r i o r  M e s e n te r ic  Ga n g l io n ,  a n d  so co m p le te  a  t r u e  

r e f l e x  a rc *



A NEW CONCEPTION Off THE NEBVOUS CONTROL OF THE BLADDER,

The B la d d e r  may b e  s a i d  g o  be c o n t r o l l e d  b y  th r e e  c e n t r e s :

( a )  I n f e i ’i o r  M e s e n te r ic  G an g lio n  k e e p s  up th e  Gone
o f  th e  s p h in c te r  o f  th e  b la d d e r  by  r e f l e x  a c t io n *

(* )  The C ord  n o rm a lly  r e f l c x l y  c o n t r o l s :

1 -  th e  r e l a x a t i o n  o f  th e  w a ll  o f  th e  b la d d e r  i n  
o rd e r  to  a d a p t  i t s e l f  to  th e  am ount o f  u r in e  
p r e s e n t ;

2 -  th e  a c t io n  o f  th e  s p h in c te r  o f  th e  B la d d e r ;

3 -  th e  c o n t r a c t io n  o f  th e  w a ll  o f  th e  B lad d er*

(c )  The C erebrum  w hich  i s  c a l l e d  upon to  f u n c t io n  when 
num erous and s t r o n g  s t i m u l i  come from  th e  b l a d d e r , 
a s  when th e r e  i s  an  u r g e n t  d e s i r e  to  u r i n a t e ,  and  
m i c t u r i t i o n  i s  in c o n v e n ie n t  a t  th e  tim e*

C l i n i c a l  e v id e n c e  i n  s u p p o r t  o f  th e  M e s e n te r ic  G a n g lio n  
(sym pa th e  t i c s )  b e in g  a  r e f l e x  c o n t r o l l e r  -  s u b o r d in a te  to  
th e  c o rd  -  o f  th e  v e s i c a l  s p h i n c te r  w i l l  be  d e a l t  w ith  
s h o r t ly *

A co m p le te  t r a n s v e r s e  l e s i o n  o f  th e  c o r d : -

D u rin g  th e  W ar, i n j u r i e s  o c c u r re d  i n  ,/h ich  th e  S p in a l  

c o rd  was c o m p le te ly  s e v e re d  r e s u l t i n g  i n  a  s t a ^ e  o f  

“ s p i n a l  s h o c k dM *i>cLuL U ito  tf-LX) 

i S a s s o c i a t e d  w ith  f l a c c i d  p a r a l y s i s ,  a b sen c e  o f  

o f  r e f l e x e s ,  l o s s  o f  s e n s a t io n ,  an d  r e t e n t i o n  o f  u r i n e  

and  fa e c e s *

E x p la n a t io n :  As a  r e s u l t  o f  th e  i n ju r y  e g  th e  c o rd  i s

th row n “o u t o f  a c t i o n ” , l e a v in g  th e  s y m p a th e t ic s ,  

m a s te r s  o f  th e  s i t u a t i o n  w ith  pow er to  c a u se  c o n t r a c t io i  

o f  th e  s p h in c te r  o f  th e  b la d d e r  r e f l e x ly *

11 B*“ T h is  s ta g e  b e g in s  to  p a s s  o f f  i n  from  7 to  10 d a y s ,

an d  h a s  d is a p p e a re d  a s  a  r u l e ,  i n  a b o u t t h r e e  weeks* i  

I t  i s  fo l lo w e d  by  a  r e t u r n  o f  r e f l e x  tfetfcaa f u n c t io n  

i n  th e  p o r t io n  o f  th e  c o rd  d i s t a l  to  th e  i n j u r y ;  th e  

knee  an d  a n k l£  j e r k s  r e t u r n ,  and  r e f l e x  em pty ing  o f  th e  j 

b la d d e r  an d  rec tu m  ta k e s  p l a c e ” *

nnt The c o rd  h a s  b e e n  p u t  b a c k  i n to  g e a r  -  th e  

n e r v i  e r i g e n te s  (S 3* S 4* ) and  Th 12 L 1  and  2 a r e  

once more -fu n c t io n in g  an d  th e r e f o r e  th e  b la d d e r  e m p tie s  I 

r e f l e x ly *  j



Tlie e f f e c t  p ro fu c e d  on th e  b la d d e r  a s  th e  r e s u l t  o f  an  

i n j u r y  to  th e  lo w e r end  o f  th e  S p in a l  C ord .

S , J* -  M ale , Age 54* S to n e  Q u arry  L abourer#  A d m itte d  1 2 ,7 ,3 2 •

HISTORY: Of w h ile  c lim b in g  down a  ro p e ,  he  was s t r u c k  on

th e  h e ad  by  a  s to n e  w hich r e n d e re d  him u n c o n sc io u s  a s  a  r e s u l t  

o f  w hich  he f e l l  down s t r i k i n g  h i s  b a c k ,

ON ADMISSION: He was c o n s c io u s .  He co m p la in ed  o f  a  g i r d l e  

p a in  a b o u t 3 “ below * -^he u m b i l ic u s ^ o w e r  e x t r e m i t i e s  w ere 

p a r a ly s e d .

The o n ly  v o lu n ta ry  movem ents w ere s l i g h t  r e f l e x i o n  a t  knee  and  

h ip  j o i n t s .  Knee j e r k s  a b s e n t ,  no b a b in s k i .

T a c t i l e  and  th e rm a l and  p a in f u l  s e n s a t io n  i n  lo w e r l im b s  

d u l l e d .  P a in  an d  te n d e rn e s s  a t  1 s t  lu m b ar v e r t e b r a ,

“X“ r a y s  r e v e a le d  a  f r a c t u r e  d i s l o c a t i o n  o f  & st Lumbar 

V e r te b r a  -

What was th e  c o n d i t io n  o f  th e  B la d d e r  i n  t h i s  c a se  ?

6 -vu 1 2 ,7 ,3 2 ,  No u r in e  was p a s s e d  v o l u n t a r i l y  -  b u t  th e r e  was 
a  l i t t l e  o v e rf lo w  in c o n t in e n c e  -  U rin e  h a d  to  be  
drawn o f f ,

( 1 3 , 7 ,  3 2 . He f e l t  n o th in g  on p a s s in g  c a t h e t e r  up th e  p e n i l e  
u r e t h r a  b u t  on re a c h in g  th e  b la d d e r  he s a i d  t h a t  h e  
f e l t  a  s e n s a t io n  o f  h e a v in e s s ,

0-vv 1 9 , 7 ,  3 2 , He b eg an  to  p a s s  h i s  u r in e  v o l u n t a r i l y  t h a t  i s ,
a f t e r  a  p e r io d  o f  6  days r e t e n t i o n .

The e x p la n a t io n  o f  th e  r e t e n t i o n  o f  u r in e  i s  q u i t e  

s im p le .  The 1 s t  Lumbar v e r t e b r a  i s  a t  th e  l e v e l  o f  th e  2nd 

3 r d  a n d  4 t h  s a c r a l  s e g m e n ts , an d  t h e r e f o r e  any i n j u r y  to  i t  may 

c a u se  i n j u r y  to  2 , 3 ,  4  S a c ra l  s e g m e n ts . Inasm uch a s  th e  

m u sc u la r  w a l l  o f  th e  b la d d e r  i s  s u p p l i e d  by  S a c r a l  3 an d  4 

p a r a l y s i s  o f  b la d d e r  w a ll  w i l l  f o l lo w .  B ut th e  m o to r su p p ly  

o f  th e  s p h in c te r  w hich  comes from  Th 1 2 , Lumbar 1 a n d  2 ,  v i a  

th e  s y m p a th e tic a , n o t  b e in g  i n j u r e d ,  th e  v e s i c a l  s p h in c te r  

re m a in e d  c o n t r a c te d  and  th u s  p ro d u c e d  r e t e n t i o n .



M.« g .  Ma l e  Age 5 0 .  A d a i t t e d  2 9 . 6 .  5 2 . a t  1  p .m .

^ ■*■ AtiViii0  f&XX&n o i l  ci Xoi'i’y w iill■— Xii aolxoix*

ON ADM I  681 OH:

He was u n c o n s c io u s . R e s p i r a t io n s  were s lo w , deep  an d  

s t e r to r o u s *  P u ls e  was s lo w . P u p i l s  a c t i v e  and  m o d e ra te ly  

d i l a t e d *  T here  was some B leed in g  i'rom a s c a lp  wound an d  a ls o  

from  l e f t  ea r*  V ery r e s t l e s s  — Lumbar p u n c tu re  r e v e a le d  

"blood s t a in e d  c e re b ro  s p in a l  f l u id *

The D ia g n o s is  was *» f r a c t u r e d  b a s e  o f  s k u l l *1 *

I  aid o n ly  c o n c e rn e d  w ith  th e  s t a t e  o f  th e  b la d d e r  i n  such  

an  in ju r y ,  a s  bo o k s v e ry  seldom  m en tio n #  i t *

The p a t i e n t  h a d  to  b e  c a t h e t e r i s e d  d a i ly  u n t i l  7 .  7 .  32 , 

t h a t  i s  f o r  8  d ay s a f t e r  th e  a c c id e n t .  3F")v^vvt. ~

L A y x a n a o x e n ;

The c o rd  was p u t  o u t  o f  com m ission  by  c o n c u ss io n  an d  

p e rh a p s  sm a ll haem orrhages*

The S y m p a th e tic s  — e s p e c i a l l y  th e  i n f e r i o r  m e s e n te r ic  

g a n g lio n  h a v in g  e sc a p e d  i n ju r y  t h e r e f o r e  c a u se d  th e  to n e  o f  

th e  s p h in c te r  to  be  m a in ta in e d  r e f l e x l y  th ro u g h  th e  I n f e r i o r  

M e s e n te r ic  G an g lio n  an d  th e r e f o r e  r e t e n t i o n  o f  u r i n e .

On 1 1 * 7 .  3 8 , p a t i e n t  r e g a in e d  c o n sc io u s n e s s *  D isc h a rg e d  

th r e e  w eeks a f te rw a rd s *

PHYSIOLOGICAL AND ANATOMICAL EXPLANATIONS.

Of C l i n i c a l  C o n d it io n s  o f  th e  B la d d e r .

1 -  T rue  I n c o n t in e n c e *

( a )  P a s s iv e  ty p e  -  when th e  u r in e  d r ib b le s  away 
c o n tin u o u s ly ;

L e s io n s  ( l )  P a r e s i s  o f  th e  m u sc u la r  s p h in c te r  o f  b la d d e r
e * g . ,  i n  c a s e s  &£ w hich  th e  s p h in c te r  i s  
o v e r s t r e t c h e d  a s  i n  d i l a t a t i o n  o f  th e  fe m a le  
u r e t h r a .

(2 )  V ery  s e v e re  sh o ck ;

(3 )  I n  v e ry  deep a n a e s t h e s ia .

w  A c tiv e  ty p e  o f  R e f le x  In c o n t in e n c e  -  when th e



b la d d e r  e m p tie s  i t s e l f  r e f l e x l y  w ith o u t th e  know ledge 
o f  th e  p a t i e n t *

L e s io n s  Some i n j u r y  to  th e  s p i n a l  c o rd  above th e  1 0 th  
T h o ra c ic  V e rte b ra *

M echanisms The r e f l e x  ta k e s  p la c e  in  th e  Lumbar e n la r g e ­
ment*

( c )  O verflow  I n c o n t in e n c e s -
When th e  b la d d e r  i s  o v e r - d i s te n d e d  w ith  u r in e  

and  th e  s p h in c te r  u r e th r a e  becom es in c o m p e te n t 
th ro u g h  m ec h a n ic a l p re s s u re *

L e s io n s  ( l )  O b s tr u c t iv e  a s  an e n la r g e d  p r o s t a t e *

(2 )  Any l e s io n  w hich  c a u s e s  r e t e n t io n *

R e te n t io n  o f  U rine*

( a )  When th e  m u sc u la r  w a ll  i s  p a ra ly s e d *

L e s io n s  1 -L e s io n  a f f e c t i n g  th e  3 r d  an d  4 t h  s a c r a l  
segm ents o r  p a r a l y s i s  o f  n e r v i  e r ig e n te s *

M echanisms The n e rv e  su p p ly  o f  th e  s p h i n c te r  v e s ic a E  
b e in g  in  t a c t  i t  s  to n e  i s  k e p t  up* R e f le x  

a c t io n  th ro u g h  th e  c o rd  i s  a b o l i s h e d  b e c a u se  th e  
n e r v i  e r ig e n te s  a r e  p a ra ly s e d *

The r e f l e x  th ro u g h  th e  I n f e r i o r  M e s e n te r ic  
g a n g lio n  i s  i n  t a c t  and  th e r e f o r e  th e  s p h in c te r  
i s  k e p t  t o n i c a l l y  c o n tra c te d *

2 -L e s io n  a f f e c t i n g  th e  lo w e r en d  o f  c o rd  from  
1 0 th  D o rs a l  segm ent e .g *  R ab ies*

H e ch a n is  Ja:
The r e f l e x  th ro u g h  th e  c o rd  i s  a b o l i s h e d  and  
one m ig h t e x p e c t  in c o n t in e n c e  o f  u r in e  f o r  th e  
n e rv e s  coming from  th e  c o rd  a r e  p a ra ly s e d *

• The r e f l e x  th ro u g h  th e  I n f e r i o r  M e s e n te r ic  
g a n g lio n  b e in g  s t i l l  i n  t a c t  we g e t  th e  to n e  o f  
th e  s p h in c te r  m a in ta in e d  and  even  in c r e a s e d  x 
c a u s in g  c o n t r a c t io n  o f  th e  s p h in c te r  an d  so  
r e t e n t i o n  o f  u r in e *

3 -  C o n cu ssio n  o f  th e  C ord  o r  even  sh o ck  majr p u t  
th e  c o rd  o u t  o f  a c t i o n  a n d  so  c a u se  r e t e n t io n *  
I n  th e s e  c a s e s  o f  r e t e n t i o n  o f  u r i n e ,  th e  
p a t i e n t s  have  no d e s i r e  to  m ic tu r a te  a n d  no 
p a in  i s  e x p e rie n c e d *

(-&•) M ech an ica l C a u se s : -

( i )  E n la rg e d  p r o s t a t e

( i i )  S t r i c t u r e  u r e th r a e

In  th e s e  c a s e s th e  p a t i e n t s  a t te m p t  tp  p a s s

u r in e  an d  s u f f e r  much p a in .



I n  C o n c lu s io n , I  may s t a t e  t h a t  —

1 -  E m b ry o lo g ic a lly  -  th e  I n f e r i o r  M e s e n te r ic  G a n g lia  

r e p r e s e n t  m asses o f  c e l l s  w hich have m ig ra te d  from  th e  

C e n tr a l  ^erV ous S ystem , an d  i t  i s  o n ly  r e a s o n a b le  to  a  

assum e t h a t  th e y  s t i l l  r e t a i n  th e  same p o t e n i a l t i e s  

and  can  p e rfo rm  th e  same f u n c t io n s  a s  th o s e  c e l l s *

2 -  A n a to m ic a lly -  th e  s e n so ry  f i b r e s  from  th e  b la d d e r  

p a s s  th ro u g h  th e  I n f e r i o r  M e s e n te r ic  G an g lio n  a n d  we 

s h o u ld  e x p e n t n a tu r e  to  make u s e  o f  th e  g a n g lio n  c e l l s  

t h e r e ,  i n  o rd e r  to  co m p le te  a low  r e f l e x  a rc *

3 -  P h y s io lo g ic a l ly  -  A n erb ack ’ s  and  M e is s n e r ’ s  p le x u s e s  

a r e  r e c o g n is e d  as  l o c a l a  n e rv e  c e n t r e s  c a p a b le  o f  

i n i t i a t i n g  r e f l e x  a c t io n  in d e p e n d e n tly  o f  th e  C e n tr a l  

N ervous S y s te ju  Inasm uch a s  th e  S y m p a th e tic  G a n g lia  

c o r re s p o n d  to  th e s e  p le x u s e s  o f  th e  P a ra s y m p a th e t ic  

sy s te m , t h e i r  a c t io n s  sh o u ld  be s im ila r*

4 -  E x p e r im e n ta l ly  -  Sokow inf s  e x p e r im e n t and  s im p le  

e x p la n a t io n  a p p e a rs  to  be  s u b s t a n t i a t e d  by  my c l i n i c a l  

f in d in g s *

8 -  C l i n i c a l l y  and  P a th o lo g ic a l ly  -  th e  e x p la n a t io n  t h a t  j

t h e l n f e r i o r  M e s e n te r ic  G an g lio n  can  a c t  a s  a  t r u e  r e f l e x  *
;

a r c  s t a t i o n  a p p e a rs  th e  m ost r e a s o n a b le  i n  o rd e r  to  aecouil 

f o r  th e  r e t e n t i o n  o f  u r i n e ,  a l th o u g h  th e  C ord  was p h y s io -  j
3

l o g i c a l l y  o u t  o f  a c t i o n  on a c c o u n t o f  th e  m o rb id  changes#  I 

R e fe re n c e s  :

X- A p p lie d  P h y s io lo g y *  S* W rig h t 4931* |

29  V is c e r a l  D ise a se *  P o t te n g e r  1925*


