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TRAUMATIC MATERNAL OBSTETRICAL PARALYSIS.

T h i s  i s  a  p a r e t i c  c o n d i t i o n  o f  t h e  m o th e r  a t t r i b 
u t a b l e  d i r e c t l y  t o  p r e g n a n c y  o r  l a b o u r .  I t s  e f f e c t s  
a r e  c o n f i n e d  t o  t h e  lo w e r  l i m b s ,  o n ly  one b e i n g  I m p l i c 
a t e d  a s  a  r u l e .  U s u a l ly  t h e  n e r v e s  i n v o l v e d  a r e  
b r a n c h e s  o f  t h e  g r e a t  s c i a t i c ,  and  t h a t  m o s t  f r e q u e n t l y  
a f f e c t e d  i s  t h e  e x t e r n a l  p o p l i t e a l .

I n  a  t y p i c a l  c a s e  t h e  p a t i e n t  c o m p l a i n s ,  d u r i n g  
t h e  l a t e r  s t a g e s  o f  l a b o u r ,  o f  p a i n s  i n  one l im b  and  a  
num bness  i n  t h e  a f f e c t e d  member. I f  s e e n  s h o r t l y  a f t e r 
w a r d s ,  t h e r e  i s  more o r  l e s s  c o m p le te  " f o o t - d r o p , w 
t o g e t h e r  w i t h  a n a e s t h e s i a  o v e r  t h e  f r o n t  o f  t h e  l e g  an d  
d o rsu m  o f  t h e  f o o t ,  c o r r e s p o n d i n g  t o  t h e  m u s e u lo - c u ta n e o u s  
b r a n c h  o f  t h e  e x t e r n a l  p o p l i t e a l  n e r v e .

The c o n d i t i o n  h a s  b e e n  r e p o r t e d  s p o r a d i c a l l y  o v e r  
a  v e r y  lo n g  p e r i o d ,  b u t  i t  i s  o n ly  w i t h i n  r e c e n t  y e a r s  
t h a t  i t  h a s  come t o  o c c u p y  a  r e c o g n i s e d  p l a c e  a m o n g s t  
o b s t e t r i c a l  s e q u e la e  .

One i s  a w a re  t h a t  n o t  a l l  t h e  c a s e s  t h a t  h a v e  o c c u r 
r e d  h a v e  b e e n  r e p o r t e d ,  and my own e x p e r i e n c e  show s t h a t  
many o f  t h e  s l i g h t e r  t y p e s  m u s t  p a s s  a lm o s t  u n r e c o g n i s e d ;  
b u t  a l l o w i n g  f o r  t h i s  d i s c r e p a n c y ,  i t  i s  s t i l l  a p p a r e n t  
t h a t  th e  c o n d i t i o n  i s  e x t r e m e l y  r a r e .

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

The f i r s t  I  h a v e  b e e n  a b l e  t o  t r a c e  was r e p o r t e d  i n  
t h e  E d in b u rg h  J o u r n a l  o f  M e d ic a l  S c i e n c e  i n  1826 b y  W i l 
l i a m  C a m p b e l l .  He q u o te s  t h e  c a s e  o f  a  woman i n  l a b o u r  
f o r  t h e  s e v e n t h  t i m e ,  who d e v e lo p e d  S u r g i c a l  Emphysema o f  
t h e  n e c k  a n d  t h o r a x .  The l a b o u r  was p r o lo n g e d  f o r  f o u r  
d a y s .  She was b l e d  s i x t y  o u n c e s  i n  a l l .  The b a b y  was 
s t i l l b o r n ,  and  a f t e r w a r d s  sh e  h a d  tta  l a m e n e s s  o f  t h e  r i g h t  
l e g . "  No o t h e r  d e t a i l s  a r e  g i v e n .

T h e re  f o l l o w s  a  g a p  o f  many y e a r s  t i l l  i n  1888 O t to  
S p i e g e l b e r g  o f  t h e  U n i v e r s i t y  o f  B r e s l a u  p u b l i s h e s  i n  h i s  
T e x tb o o k  o f  M id w ife ry  a  c l e a r  and r a t i o n a l  a c c o u n t  o f  t h e  
e t i o l o g y  a n d  c a u s a t i o n .
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The c a s e  h i s t o r i e s  o f  my s e r i e s  a r e  a s  f o l l o w s

CASE 1 .
M r s . L i l i a n  H ardy  (a )  a e t  2 9 ,  t h i r d  p r e g n a n c y .
F r e v io u s  p r e g n a n c i e s ,  f i r s t  -  f u l l  t e r m  n o rm a l  l a b o u r ;

s e c o n d  -  f u l l  t e r m  n o rm a l  l a b o u r ;  
T h e re  h a d  b e e n  n o  a n t e n a t a l  s u p e r v i s i o n  f o r  t h e  t h i r d ,  
t h e  l a b o u r  i n  q u e s t i o n .
The p e l v i c  m e a s u re m e n ts  w e re  I . C .  lO f  i n c h e s ,  I . S .  10 
i n c h e s ,  e x t .  c o n j .  8 i n c h e s .
S h e  was a  b i g ,  s t o u t ,  s t r o n g  woman.
L a b o u r  b e g a n  a t  l . a . m .  on M arch 2 4 t h .  1 926 .
The m em branes r u p t u r e d  a t  5 . 4 0 . p .m . on t h e  2 4 t h .
She was a d m i t t e d  t o  H o s p i t a l  a b o u t  5 . p .m .  on t h e  2 4 t h .

When e x a m in e d  a f t e r  a d m is s io n  t h e  u m b i l i c a l  c o r d  was 
f o u n d  p r o l a p s e d ,  and  when s e e n  b y  me some l i t t l e  t im e  
a f t e r w a r d s  t h e  os  was d i l a t e d  a b o u t  5 / - ,  an d  a b o u t  4 
i n c h e s  o f  th e  u m b i l i c a l  c o r d  a n d  t h e  r i g h t  w r i s t  an d  
h a n d  h a d  p r o l a p s e d  i h t o  t h e  v a g i n a .  The p o s i t i o n  o f  
t h e  f o e t u s  w as o b l i q u e ,  w i t h  t h e  b a c k  a n t e r i o r  and t h e  
f o e t a l  h e a d  i n  t h e  l e f t  i l i a c  f o s s a .  The c o r d  was p u l s 
a t i n g  s t r o n g l y .  She was a n a e s t h e t i s e d  b e f o r e  my e x a m in 
a t i o n ,  and  w i t h o u t  d i f f i c u l t y  t h e  h a n d  was r e p l a c e d  an d  
t h e  c o r d  r e t u r n e d  a s  h i g h  up  a s  p o s s i b l e  i n  t h e  u t e r u s ,  
and  t h e  f o e t a l  h e a d  m oved t o  t h e  p e l v i c  b r i m .  The f o e t u s  
f i t t e d  s p o n t a n e o u s l y  i n t o  t h e  s e c o n d  v e r t e x  an d  w as l e f t  
a t  t h a t ,  t h e  h e a d  b e i n g  m ore  o r  l e s s  f r e e l y  m ov ab le  abo v e  
t h e  b r im .

She was s e e n  a g a i n  a t  1 1 . 3 0 . p .m .  t h e  sam e e v e n i n g ,  a n d  a s  
f a r  a s  i t  w as p o s s i b l e  t o  t e l l  t h r o u g h  t h e  s t r o n g l y  c o n 
t r a c t i n g  u t e r u s ,  t h e  f o e t u s  h a d  s l i p p e d  r o u n d  i n t o  th e  
p o s t e r i o r  t h i r d  p o s i t i o n .  A P .V . e x a m i n a t i o n  was n o t  made 
a t  t h i s  t i m e .

P a in s  w e n t  on s t r o n g l y  w i t h o u t  a  g r e a t  d e a l  o f  a d v a n c e  
b e i n g  m ad e , a n d  t h i s  was r e g a r d e d  a s  due t o  t h e  u n f a v o u r 
a b l e  p o s t e r i o r  p o s i t i o n .

At 1 0 . 3 0 . a .m .  n e x t  m o rn in g  she  was s e e n  a g a i n  b y  me, and 
a  b row  p r e s e n t a t i o n  f o u n d .  She was a n a e s t h e t i s e d ,  and  
w i t h  two f i n g e r s  P .V . t h e  h e a d  was p u s h e d  u p  o u t  o f  e n 
g ag em en t w i t h  t h e  b r im :  t h e  h e a d  was w e l l  f l e x e d  a n d  t h e n  
p u s h e d  i n t o  en g ag em en t i n  t h e  f i r s t  v e r t e x  p o s i t i o n .  The
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c e r v i x  was a b o u t  t h r e e - q u a r t e r s  d i l a t e d  a t  t h i s  t i m e .  
Two h o u r s  l a t e r  s h e  d e l i v e r e d  h e r s e l f  n a t u r a l l y  o f  a 
l i v e ,  h e a l t h y ,  e i g h t  a n d  a  h a l f  pound  b a b y .  F i f t e e n  
m i n u t e s  a f t e r w a r d s  t h e  m embranes a n d  p l a c e n t a  w ere  
e x p e l l e d  i n t a c t .  T h e re  was no p e r i n e a l  t e a r .

Some t im e  a f t e r  r e c o v e r y  from  t h e  f i r s t  a n a e s t h e t i c  
s h e  b e g a n  t o  c o m p la in  o f  p a i n s  In  t h e  r i g h t  l e g  an d  
f o o t ,  down t h e  f r o n t  o f  t h e  l e g  f ro m  j u s t  b e lo w  t h e  
k n e e ,  a n d  t h e  d o rsu m  o f  t h e  f o o t .  The p a i n s  becam e 
s e v e r e  an d  w ent on  a l l  t h r o u g h  t h e  n i g h t  o f  t h e  2 4 t h .  
a n d  2 5 t h . ,  w h i l s t  s h e  was i n  l a b o u r .  When s e e n  t h e  
f o l l o w i n g  d a y ,  t h e  2 6 t h . ,  s h e  h a d  m arked  d i m i n u t i o n  
o f  c o t t o n  w o o l an d  p i n  p o i n t  s e n s a t i o n  o v e r  t h e  f r o n t  
and  o u t e r  s i d e  o f  t h e  r i g h t  l e g ,  b e lo w  t h e  k n e e ,  and  
on  t h e  d o rsu m  o f  t h e  f o o t  an d  t o e s . T h e re  was a  com
p l e t e  r i g h t  f o o t  d r o p ,  w i t h  i n a b i l i t y  t o  e x te n d  th e  
t o e s ,  an d  a l s o  a  s l i g h t  w e a k n e ss  o f  t h e  r i g h t  c a l f  
m u s c l e s ,  a n d  a  g e n e r a l  f l a b b i n e s s  o f  t h e  m u sc le  to n e  
i n  t h e  c a l f  a n d  t h i g h ,  a n d  s l i g h t  w eak n ess  o f  t h e  ham 
s t r i n g s  and q u a d r i c e p s  g r o u p .

R i g h t . L e f t .

Knee J e r k s + + +
A n k le  C lo n u s Rone None
A c h i l l e s  J e r k s None None
P l a n t a r  R e f l e x  F l e x o r F l e x o r

e s an d  e q u a l .

By A p r i l  t h i r d  -  n i n e  d a y s  a f t e r  d e l i v e r y  -  sh e  h a d  
t h e  p a i n s  i n  g r e a t l y  d i m i n i s h i n g  d e g r e e ,  m a i n l y  i n  
f r o n t  o f  t h e  r i g h t  a n k l e .  S e n s a t i o n  h a d  im p ro v e d ,  and  
o n l y  c o t t o n  w o o l  s e n s a t i o n  was l o s t  o v e r  t h e  d o rsu m  o f  
t h e  f o o t ,  i n  f r o n t  o f  t h e  a n k l e  a n d  on t h e  d o r s a l  an d  
p l a n t a r  s u r f a c e s  o f  t h e  s e c o n d ,  t h i r d  an d  f o u r t h  t o e s .  
T h e re  was s t i l l  t h e  f o o t - d r o p  and w e a k n e s s  o f  t h e  c a l f  
an d  t h i g h  m u s c l e s ,  a n d  now s l i g h t  w a s t i n g  o f  t h e  r i g h t  
t h i g h  a n d  c a l f  w as e v i d e n t .  T h e re  w e re  v a s o m o to r  
c h a n g e s ,  a s  t h e  r i g h t  f o o t  u p  t o  j u s t  a b o v e  t h e  a n k l e  
was s l i g h t l y  s w o l l e n  and  th e  s k i n  was c y a n o s e d  and  c o l d .  
R e c o v e ry  w as s t e a d y ,  and when s e e n  i n  F e b r u a r y  1 9 3 0 ,  no 
s e n s o r y  n o r  v a s o -m o to r  c h a n g e s  w ere  p r e s e n t .  The f o o t  
c o u l d  b e  r a i s e d ,  and  w a lk in g  was a l m o s t  n o r m a l ,  th o u g h
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t h e r e  was s t i l l  q u i t e  m ark ed  w e a k n e ss  o f  th e  a n t e r i o r  
g ro u p  o f  m u s c le s  • No a n a e s t h e s i a  was p r e s e n t .  The 
p u e r p e r iu m  was n o t  q u i t e  a f e b r i l e  -  t h e  h i g h e s t  t e m p e r 
a t u r e  was 9 9 . 4 ° ,  b u t  i n v o l u t i o n  seem ed  n o r m a l ,  and 
t h e r e  was no c a u s e  f o r  a n x i e t y .  She h a s  h a d  two c o n 
f in e m e n t s  s i n c e  t h e n  in  th e  same l y i n g - i n - h o s p i t a l .
T h e re  h a s  b e e n  no r e t u r n  n o r  a g g r a v a t i o n  o f  t h e  symptoms 
d u r i n g  l a b o u r  o r  o t h e r w i s e .

The f i r s t  c o n f in e m e n t  a f t e r  t h i s  m ish a p  o c c u r r e d  on 
1 7 : 2 : 2 7 .  I t  was a  n o rm a l  l a b o u r  -  n i n e  and a q u a r t e r  
p o u n d  b a b y  -  and t h e  p r e s e n t a t i o n  and  p o s i t i o n  was f i r s t  
v e r t e x .

The s e c o n d  c o n f i n e m e n t ,  a f t e r  t h e  a b o v e ,  was on Z?t-G>-'30 
I t  was a  n o r m a l  l a b o u r ,  an d  t h e  p r e s e n t a t i o n  and  p o s i t 
i o n  was f i r s t  v e r t e x .

CASE 2 .
M rs .  C h u r c h , a e t  3 0 . P r i m i p a r a .

L ab o u r  p a i n s  becam e s t r o n g  on t h e  m o rn in g  o f  A u g u s t  
v 2 5 t h .  1 9 2 7 .  The m em branes h a d  r u p t u r e d  t h r e e  d a y s  p r e 

v i o u s l y .  T h e re  was no a p p a r e n t  a d v a n c e ,  and  on  th e  
m o rn in g  o f  t h e  2 6 t h .  sh e  h a d  b e e n  a n a e s t h e t i s e d  and  
f o r c e p s  e x t r a c t i o n  h a d  b e e n  a t t e m p t e d ,  w i t h o u t  s u c c e s s , 
b y  h e r  own d o c t o r .

She was a d m i t t e d  t o  h o s p i t a l ,  and  when s e e n  b y  me a t  
4 . 3 0 . p .m . on t h e  2 6 t h . ,  t h e  u t e r u s  was fo u n d  f i r m l y  c o n 
t r a c t e d  down on  th e  f o e t u s ;  n o  l i q u o r  a m n i i  was l e f t .
The p r e s e n t a t i o n  was a  v e r t e x ,  and  th e  p o s i t i o n  seem ed  
a  f i r s t .  The h e a d  was s t i l l  ab o v e  t h e  b r im ,  and b o t h  
t h e  b r im  an d  t h e  o u t l e t  w e re  m a r k e d ly  c o n t r a c t e d .  The 
p e l v i c  m e a su re m e n ts  w e re  I . C .  1 0 j  i n c h e s ,  I . S .  9 j  i n c h e s ,  
e x t .  c o n j .  7 i n c h e s ,  b u t  t h e  d e g r e e  o f  c o n t r a c t i o n  o f  
t h e  t r u e  c o n j u g a t e  and  t h e  n a r r o w in g  o f  th e  t r a n s v e r s e  
d i a m e t e r  o f  t h e  o u t l e t  w e re  s u f f i c i e n t  t o  h a v e  p r e v e n t e d  
an y  p o s s i b i l i t y  o f  t h e  b i r t h  o f  a  n o rm a l  f o e t a l  h e a d .
The c e r v i x  was f u l l y  d i l a t e d .  She was a n a e s t h e t i s e d ,  and  
t h e  h e a d  w as c r u s h e d ,  b u t  on a t t e m p t i n g  t r a c t i o n  a  t e a r  
o f  t h e  c e r v i x  r u n n i n g  up i n t o  th e  u t e r u s  d e v e l o p e d .  
L a p a ro to m y  w i t h  h y s t e r e c t o m y  was p e r f o r m e d .  A g au g e  d r a i n  
was l e f t  i n  t h e  Pouch o f  D o u g la s  f o r  f o u r  d a y s ,  a n d  was
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r e p l a c e d  b y  a  r u b b e r  t u b e .  The tu b e  was rem oved  on 
3 : 9 : 2 7 .  Her c o n v a l e s c e n c e  was a lm o s t  a f e b r i l e  a f t e r  
t h e  f i r s t  w e e k ;  b u t  on r e c o v e r y  f ro m  t h e  f i r s t  a n a e s 
t h e t i c ,  sh e  c o m p la in e d  o f  s e v e r e  a c h i n g  p a i n  i n  t h e  
l e f t  l e g ,  i n  t h e  l e f t  c a l f  and  down t h e  f r o n t  o f  t h e  
l e f t  l e g ,  and  on t h e  do rsum  o f  t h e  f o o t .  When s e e n  
n e x t  m o r n in g ,  she  h a d  a  c o m p le te  f o o t - d r o p  w i th  
p a r a l y s i s  o f  t h e  m u s c le s  o f  t h e  a n t e r i o r  g r o u p ,  and  
a l s o  m ark ed  w e a k n e ss  o f  t h e  c a l f  m u s c l e s .  The f o o t  
was c o l d e r  t h a n  t h e  o t h e r ;  o t h e r w i s e  t h e r e  w e re  no 
v a s o m o to r  c h a n g e s .

She l e f t  h o s p i t a l  on 3 0 : 9 : 2 7  -  f i v e  w eeks a f t e r  adm is  
s i o n .  The f o o t - d r o p  h a d  im p ro v e d  t o  t h e  e x t e n t  o f  
p e r c e p t i b l e  f l e x i n g  o f  th e  a n k l e ,  b u t  was s t i l l  more 
o r  l e s s  c o m p l e t e .  S e n s a t i o n  was n o t  t e s t e d  i n  t h i s  
p a t i e n t ,  u n f o r t u n a t e l y .

CASE 3 .
M rs ._ L u c a s » a e t  2 5 .  P r i m i p a r a .

t e l  v i e  m e a s u re m e n ts  I . C .  lOj- i n c h e s ,  I .  S .  9 f  i n c h e s ,
E x t .  c o n j .  e i g h t  i n c h e s .
She w as s e e n  a t  t h e  A n t e n a t a l  C l i n i c  a t t a c h e d  t o  t h e  
H o s p i t a l  f i v e  t i m e s  b e tw e e n  2 0 t h .  June  an d  1 0 t h .  O c t 
o b e r  1 9 2 8 .  On t h e  l a s t  o c c a s i o n  a  f i r s t  v e r t e x  was 
f o u n d ,  a n d  a  n o t e  was made t h a t  t h e  c e r v i x  was b e g i n 
n i n g  t o  d i l a t e  a n d  t h e  h e a d  to  d e s c e n d  i n t o  t h e  p e l v i s .

S h e  w as a d m i t t e d  i n t o  H o s p i t a l  on O c to b e r  2 7 t h .  1 9 2 8 ,  
a t  3 . 5 0 . a .m .  L a b o u r  h a d  b eg u n  a t  1 2 .4 0  a .m .  on t h e  
2 7 t h .  The m em branes r u p t u r e d  a t  6 . 4 5 . p .m .  on t h e  2 7 t h .

The e x t e r n a l  o s  was 6 d .  a t  4 . 5  a .m .  so o n  a f t e r  a d m i s s i o n ,  
M w n « g / -  w 1 1 * 3 0 .a .m .  on t h e  2 7 t h . ,
" w " " 6 / -  " 1 2 . 1 5 . p .m . " " 2 8 t h . ,
n w n « d i l a t e d  a t  8 . p .m .  on t h e  2 8 t h .

The b a b y  w as  b o r n  n o r m a l l y  a t  3 . 3 0 . a .m .  on t h e  2 9 t h . ,  
w e i g h t  8 l b s . ,  2 o z s .  The p l a c e n t a  and  m em branes w ere  
e x p e l l e d  n o r m a l l y  an d  i n t a c t  a t  4 . 5  a .m .  She h a d  two 
h y p o d e rm ic  i n j e c t i o n s  o f  M orph ia  g r . i  d u r i n g  t h e  l o n g  
and  t e d i o u s  f i r s t  s t a g e ,  b u t  o t h e r w i s e  t h e r e  was no
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i n t e r f e r e n c e  o t h e r  t h a n  t h e  above  v a g i n a l  e x a m in a t 
i o n s  .

At t h e  a n t e n a t a l  e x a m in a t io n s  t h e  f o l l o w i n g  f a c t s  
w e re  e l i c i t e d : -

2 0 : 6 : 2 8  p r e s e n t a t i o n  and  p o s i t i o n  n o t  made o u t ,  
1 8 : 7 : 2 8  t h i r d  v e r t e x ,
2 2 : 8 : 2 8  s e c o n d  v e r t e x ,

5 : 1 0 : 2 8  f i r s t  v e r t e x ,
7 : 1 0 : 2 8  f i r s t  v e r t e x .  Baby was b o r n  a s  a  f i r s t

v e r t e x .

S h e  c o m p la in e d  d u r i n g  t h e  f i r s t  s t a g e  o f  p a i n s  i n  t h e  
r i g h t  l e g , b e l o w  t h e  k n ee  and  down t h e  f r o n t  o f  t h e  
r i g h t  l e g  t o  h e r  t o e s ,  and  o f  l o s s  o f  pow er i n  t h e  
f o o t  and  l e g .  N ex t d a y ,  when ex am in ed  b y  me, t h e r e  
was fo u n d  a  c o m p le te  r i g h t  f o o t  d r o p ,  p a r a l y s i s  o f  
t h e  t i b i a l i s  a n t i c u s ,  t h e  e x t e r n a l  h a l l u c i s  i o n g u s  and 
th e  e x t e r n a l  d i g i t o r u m  l o n g u s .  She h a d  a n a e s t h e s i a  t o  
t o u c h  b y  c o t t o n  w o o l  o v e r  t h e  f r o n t  o f  t h e  lo w e r  t h i r d  
o f  t h e  l e g  and  t h e  d o rsu m  o f  t h e  f o o t ,  an d  s l i g h t l y  on 
t h e  d o rsu m  o f  t h e  s e c o n d  and  t h i r d  t o e s .  H ea t  and  
c o l d  s e n s a t i o n  seem ed  u n im p a i r e d  o v e r  t h e  l e g  and  
d o rsu m  o f  t h e  f o o t ,  b u t  s l i g h t l y  im p a i r e d  o v e r  t h e  
d o rsu m  o f  t h e  s e c o n d  an d  t h i r d  t o e s .  The knee  j e r k  
w as e x a g g e r a t e d  s l i g h t l y  on t h e  r i g h t  s i d e ,  com pared  
w i t h  t h e  l e f t .  T h e re  was no a c h i l l e s  j e r k  on e i t h e r  
s i d e ;  s l i g h t  a n k l e  c lo n u s  was p r e s e n t  on t h e  r i g h t  
s i d e ;  t h e  r i g h t  p l a n t a r  r e f l e x  was f l e x o r ,  b u t  l e s s  
m a rk e d  t h a n  on t h e  l e f t  s i d e .

She l e f t  t h e  l y i n g - i n - h o s p i t a l  on 1 1 : 1 1 : 2 8 ,  s l i g h t l y  
im p ro v e d ,  b u t  s t i l l  w i t h  f o o t  d r o p .  The pow er i n  th e  
t i b i a l i s  a n t i c u s  a n d  a n t e r i o r  g ro u p  o f  m u s c le s  h a d  
s l i g h t l y  r e t u r n e d ,  an d  t h e  a n a e s t h e s i a  was l e s s  i n  
e x t e n t .  The r e f l e x e s  w e re  I . S . Q .  J n  t h e  p u e r p e r iu m  
t h e  t e m p e r a t u r e  d i d  n o t  e x c e e d  98*4 d u r in g  t h e  f i r s t  
f o u r t e e n  d a y s ,  e x c e p t  f o r  f o u r  d a y s  w hen i t  w as 99 
o r  u n d e r ,  an$  one  p e r i o d  o f  t w e n t y - f o u r  h o u r s  when i t  
r e a c h e d  9 9 .4  . I n v o l u t i o n  was n o r m a l .
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CASE 4 .
M rs . B e a t r i c e  B e r r i d g e . a e t  3 0 .  S e c u n d i p a r a .
P e l v i c  m e a s u re m e n ts  I . e .  I l f  i n c h e s ,  I . S .  lO f  i n c h e s ,  
e x t .  c o n j .  i n c h e s .
S he  was s e e n  a t  t h e  A n t e n a t a l  C l i n i c  a t t a c h e d  t o  t h e  
H o s p i t a l  on  6 : 7 : 2 8  a n d  3 : 8 : 2 8 ,  when p o s i t i o n  and  p r e 
s e n t a t i o n  w e re  n o t  made o u t .
On 3 1 : 8 : 2 8  i t  was a  s e c o n d  v e r t e x .
L a b o u r  commenced o n  1 8 : 1 1 : 2 8  a t  3 . p .m .
She w as a d m i t t e d  t o  h o s p i t a l  on 1 8 :1 1 :2 8  a t  3 . p .m .
The e x t e r n a l  os was 9 d .  a t  9 . 4 0 . p .m . on 1 8 : 1 1 : 2 8 ;
The e x t e r n a l  os was f u l l y  d i l a t e d  a t  1 . 4 5 . a .m .  on

1 9 : 1 1 : 2 8 .
The b a b y  was b o r n  n o r m a l l y  a s  a  s e c o n d  v e r t e x ,  a t  2 . a .m .  
on  1 9 : 1 1 : 2 8 ,  w e ig h t  s e v e n  p o u n d s .
P l a c e n t a  a n d  m em branes w ere  e x p e l l e d  a t  2 . 1 0 . a . m . ,  t h e  
m em branes n o t  b e i n g  q u i t e  i n t a c t .

She s t a t e d  t h a t  f o r  t h e  two m onths  p r e c e d i n g  h e r  c o n 
f in e m e n t  sh e  h a d  p a i n s  i n  t h e  l e f t  l e g ,  a t  t h e  b a c k  o f  
t h e  l e f t  k n e e  and  e x t e n d i n g  s l i g h t l y  down to w a r d s  t h e  
c a l f  a n d  up  to w a r d s  t h e  b a c k  o f  t h e  l e f t  t h i g h ,  and 
a l s o  i n  f r o n t ,  down t h e  f r o n t  an d  o u t e r  s i d e  o f  th e  
l e g  i n  t h e  lo w e r  t h i r d  and  i n  f r o n t  o f  t h e  a n k l e  j o i n t .  
The p a i n s  w e re  m ore  o r  l e s s  c o n t i n u o u s .  She d e s c r i b e d  
t h e  l e g  a s  " h e a v y  a n d  n u m b e d ,” b u t  s h e  h a d  n o t  r e a l i s e d  
t h a t  m u s c u la r  pow er was d i m i n i s h e d .

When s e e n  b y  me t h e  d a y  f o l l o w i n g  d e l i v e r y ,  t h e  p a i n s
i n  t h e  l e g  w e re  d i m i n i s h i n g  i n  i n t e n s i t y ,  b u t  sh e  h ad  
q u i t e  m ark e d  m u s c u la r  w eak n ess  o f  t h e  w h o le  l e f t  l e g  
and  t h i g h ,  co m p ared  w i t h  t h e  r i g h t  s i d e .  The a n t e r i o r  
g r o u p  o f  m u s c le s  s u p p l i e d  b y  t h e  p e r o n e a l  n e r v e  w ere  
n o t  m ore  a f f e c t e d  t h a n  t h e  o t h e r  m u sc le s  i n v o l v e d .
S he  h a d  w e a k n e s s  o f  t h e  a b d u c t o r s  and  a d d u c t o r s  and  t h e
i n t e r n a l  a n d  e x t e r n a l  r o t a t o r s  o f  t h e  l e g .  t h e  f l e x o r s
and  e x t e n s o r s  o f  t h e  h i p  a n d  k n e e  a n d  f o o t .  E v e r s i o n  
a n d  i n v e r s i o n  o f  t h e  f o o t  w ere  l e s s  p o w e r f u l ,  a n d  t h e  
e x t e n s o r s  o f  t h e  t o e s  w e a k e n e d .  The f l e x o r s  o f  t h e  t o e s  
o f  t h e  l e f t  f o o t  seem ed e q u a l  t o  t h o s e  o f  th e  r i g h t  s i d e .  
T h e re  w as 1 cm. w a s t i n g  o f  t h e  l e f t  c a l f  and  l e f t  t h i g h ,  
a s  co m p ared  w i t h  th e  r i g h t  s i d e .
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R ig h t

L e f t .

On 2 9 : 1 1 : 2 8 ,  t e n  d a y s  a f t e r  d e l i v e r y ,  sh e  h a d  s e v e r e  
a c h i n g  p a i n  on t h e  dorsum  o f  t h e  l e f t  f o o t ,  and  u p  t h e  
f r o n t  and  o u t e r  s i d e  o f  th e  l e f t  l e g .  The t o e s  w e re  
n o t  a f f e c t e d .  T h is  was u n u s u a l ,  a s  h e r  p a i n  b e g a n  t o  
d i m i n i s h  a lm o s t  im m e d ia te ly  a f t e r  l a b o u r .
By D ecem ber 1 s t .  1 9 2 8 ,  sh e  h a d  c e a s e d  t o  c o m p la in  o f  
t h e  l e g  and  o n l y  f e l t  i t  " h e a v y . "  She c o u ld  w a lk  w i t h  
o n l y  a  s l i g h t  d r a g  o f  t h e  f r o n t  o f  t h e  f o o t ,  a n d  l e f t  
t h e  l y i n g - i n - h o s p i t a l  on December 1 s t .

She s t a t e d  t h a t  she  h a d  s i m i l a r  p a i n s  an d  num bness  o f  
th e  l e f t  l e g  a f t e r  t h e  f i r s t  c o n f in e m e n t  on May 1 0 th .  
1 9 2 5 ,  b u t  t h a t  s h e  m ore  o r  l e s s  d i s r e g a r d e d  th em , and  
d i d  n o t  m e n t io n  them  t o  t h e  n u r s e s  i n  t h e  Home.

The f i r s t  p u e r p e r iu m  h a d  b e e n  p r a c t i c a l l y  a f e b r i l e  -  
9 8 .6 °  on t h r e e  d a y s  and  9 8 .8  on  one d a y  b e in g  t h e  
o n ly  r i s e s  d u r i n g  f o u r t e e n  d a y s .  I n v o l u t i o n  was n o rm a l .

I n  t h e  s e c o n d  p u e r p e r iu m  t h e  t e m p e r a t u r e  was c o n t i n u o u s 
l y  n e v e r  h i g h e r  t h a n  t h e  n o rm a l  9 8 .4  . I n v o l u t i o n  was 
n o r m a l .

T h e se  f o u r  c a s e s  e x h i b i t  a  d i f f e r e n c e  i n  t h e  t im e  
o f  o n s e t  o f  t h e  sym ptom s. Case 4 .  b e g a n  d u r i n g  p r e g 
n a n c y .  C a se s  1 a n d  3 b e g a n  d u r i n g  t h e  l a t e r  s t a g e s  o f  
l a b o u r ;  an d  I  t h i n k  we may s a f e l y  i n c l u d e  C ase  2 i n  
t h i s  g r o u p ,  a s  she  c o m p la in e d  o f  t h e  p a i n s  i n  h e r  l e g  
on  wcom ing r o u n d ” f ro m  th e  f i r s t  a n a e s t h e t i c ,  and  i t  may
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J e r k s  •

A c h i l 
l e s
T endon

A nkle 
C lo n -  
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P l a n t a r
R e f l e x .
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S e n s a t 
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. N orm al. 
(H ea t d im - 

. ( i n i s h e d  
( o v e r  g t .  
( to e  and  
( 1 s t .  an d  
( 2 n d . t o e s  
(on  d o rsu m .

None.
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b e  a s su m e d  t h a t  t h e  a n a e s t h e t i c  p r e v e n t e d  h e r  from  
b e i n g  c o n s c io u s  o f  t h e  l e g  symptoms d u r in g  th e  c r u s h 
i n g  an d  t r a c t i o n  o p e r a t i o n s .

A p a r t  f ro m  t h i s  d i f f e r e n c e  i n  t h e  t im e  o f  o n s e t ,  t h e r e  
a r e  s a l i e n t  f e a t u r e s  i n  common. A l l  f o u r  w ere  v e r t e x  
p r e s e n t a t i o n s .  O nly  one l im b  was a f f e c t e d  i n  e a c h .
I n  C a s e s  2 and 3 t h e  p a r a l y s i s  was c o n f i n e d  to  th e  
a n t e r i o r  g ro u p  o f  m u s c le s  s u p p l i e d  b y  t h e  e x t e r n a l  
p o p l i t e a l  n e r v e .  I n  Case 1 t h e  w hole  o f  th e  lo w e r  
l im b  was a f f e c t e d ,  i n d i c a t i n g  t h a t  t h e  l e s i o n s  w ere  
n o t  c o n f i n e d  t o  t h e  g r e a t  s c i a t i c  n e r v e  a l o n e ,  b u t  th e  
m u s c le s  m a in ly  i n v o l v e d  w ere  t h o s e  o f  th e  a n t e r i o r  
t i b i a l  g ro u p  s u p p l i e d  b y  t h e  e x t e r n a l  p o p l i t e a l  b r a n c h  
o f  t h e  g r e a t  s c i a t i c .

I n  C ase  4 a l l  t h e  m u s c le s  o f  th e  lo w e r  l im b  seem ed 
e q u a l l y  i n v o l v e d ,  and  t h e  a n t e r i o r  t i b i a l  g ro u p  was 
n o t  s p e c i a l l y  a f f e c t e d .

W ith  r e g a r d  t o  s e n s o r y  c h a n g e s  we f i n d  t h a t  i n  C ases  9 
1 a n d  3 t h e r e  was a n a e s t h e s i a  c o r r e s p o n d i n g  t o  t h e  
d i s t r i b u t i o n  o f  t h e  m u s c u lo - c u ta n e o u s  b r a n c h  o f  t h e  
e x t e r n a l  p o p l i t e a l  n e r v e .  I n  Case 4 t h e  s e n s o r y  
c h a n g e s  w e re  m in im a l .  As p r e v i o u s l y  s t a t e d  t h e  s e n s o r y  
c o n d i t i o n  was n o t  t e s t e d  i n  Case 3 ,  b u t  from  th e  com
p l e t e n e s s  o f  t h e  m o to r  p a r a l y s i s ,  I  f e e l  s u r e  t h a t  
t h e r e  w o u ld  h a v e  b e e n  a n a e s t h e s i a  o f  t h e  s e n s o r y  f i b r e s  
o f  t h e  n e r v e s  i n v o l v e d .  T h e re  i s  a  d e f i n i t e  a s s o c i a t 
i o n  b e tw e e n  t h e  p o s i t i o n  o f  t h e  e n g a g in g  h e a d  a n d  t h e  
l im b  a f f e c t e d .  As a l r e a d y  m e n t io n e d  a l l  f o u r  c a s e s  
w e re  v e r t e x  p r e s e n t a t i o n s .  I n  Case 3 t h e  p o s i t i o n  was 
a  f i r s t  -  i . e .  i n  t h e  r i g h t  o b l i q u e  -  an d  th e  l im b  
a f f e c t e d  w as t h e  r i g h t .  I n  Case 4 t h e  p o s i t i o n  was a
s e c o n d  -  i . e .  i n  t h e  l e f t  o b l i q u e ,  and t h e  l im b  a f f e c t e d
was t h e  l e f t .  C ase  1 seems more c o m p l i c a t e d ,  b u t  r e a l l y  
co n fo rm s  t o  t h i s  f i n d i n g .  She d i d  n o t  c o m p la in  o f
p a i n s  i n  h e r  l e g  t i l l  some t i m e  a f t e r  r e c o v e r y  f ro m  t h e
f i r s t  a n a e s t h e t i c ,  and  b y  t h i s  t im e  t h e  f o e t u s  h a d  m ost 
c e r t a i n l y  s l i p p e d  ro u n d  t o  t h e  t h i r d  p o s i t i o n ,  i n  w h ich  
i t  w as fo u n d  l a t e r  i n  t h e  e v e n in g ,  s o  we may s a y  t h a t  
t h e  p o s i t i o n  was a  t h i r d  a t  t h e  t im e  n e r v e  symptoms com-
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m enced  -  i . e .  r i g h t  o b l i q u e  and  r i g h t  l e g  a f f e c t e d .
C ase  2 c a n n o t  h e  e x p l a i n e d  i n  t h i s  way, a s  th e  p r e s e n t 
a t i o n  was a  f i r s t  v e r t e x  b e f o r e  o p e r a t i v e  m ea su re s  com
m e n c e d .  The e x p l a n a t i o n  o f  t h i s  c a s e  i s  a c c o r d i n g l y  
d e f e r r e d  t i l l  l a t e r  on i n  t h i s  p a p e r .  ( P le a s e  se e  
p a g e  14 ) .

As r e g a r d s  p a r i t y :  two w e re  p r im ip a r e e  ( c a s e s  2 and  3) 
and  two w e re  m u l t i p a r a e  ( c a s e s  1 and 4 ) .  I n  e a c h  o f  
t h e s e  g ro u p s  one  c a s e  had  a  n o rm a l u n a s s i s t e d  l a b o u r ,  
and  t h e  s e c o n d  o f  e a c h  g ro u p  h ad  o p e r a t i v e  i n t e r f e r e n c e ,  
b u t  i t  s h o u l d  b e  n o t e d  t h a t  i n  Case 1 t h i s  was o n l y  t o  
c o r r e c t  m a l p r e s e n t a t i o n ,  and  t h a t  t h e  a c t u a l  b i r t h  was 
s p o n ta n e o u s  and  u n a s s i s t e d ,  so  t h a t  t h e  f i g u r e s  s h o u ld  
r e a d  -  t h r e e  u n a s s i s t e d  b i r t h s  and one o p e r a t i v e  
d e l i v e r y .  T h is  l a t t e r  -  Case 2 -  was i n  a p a t i e n t  w i th  
m a rk e d  p e l v i c  c o n t r a c t i o n .  C ases  1 and  4 w ere  n o rm a l  
s i z e d  p e l v e s ,  and Case 3 was a  s l i g h t  g e n e r a l l y  c o n 
t r a c t e d  p e l v i s ,  b u t  i n s u f f i c i e n t  ev en  w i th  a n  8 l b s . 2 o z .  
b a b y  t o , - r e q u i r e  h e l p  i n  d e l i v e r y .  The s i z e  o f  t h e  b a b i e s  
seem ed  n o rm a l  i n  a l l  f o u r : -

Case 1 -  8 j  l b s • ,
Case 2 -  n o rm a l  w e i g h t ,
C ase  3 - 8  l b s .  2 o z s . ,
C ase  4 - 7  l b s .

The l a b o u r  i n  t h r e e  was lo n g ,  C ases  1 ,  2 and  3 ,  and  
n o r m a l  i n  C ase  4 .
C ase  1 was i n  l a b o u r  w i t h  s t r o n g  p a i n s  i n  t h e  t h i r d  p o s i t 
i o n ,  w i t h  e x te n d e d  h e a d  f ro m  s a y  8 . p .m . t i l l  1 0 . 3 0 . a .m . 
n e x t  m o rn in g  -  1 4 i  h o u r s .
C ase  3 h a d  a  l o n g ,  t e d i o u s  f i r s t  s t a g e ,  f ro m  1 2 . 4 0 . a .m .  
on tIhe 2 7 t h .  t o  8 . p .m . on t h e  2 8 t h .  -  p r a c t i c a l l y  f o r t y -  
t h r e e  h o u r s ,  and f ro m  8 .p .m .  on t h e  2 8 t h .  t o  3 . 3 0 . a .m .  
on  t h e  2 9 t h .  i n  t h e  s e c o n d  s t a g e  -  i . e .  s e v e n  a n d  a  h a l f  
h o u r s .  T h e se  t i m e s  c a n  b e  a c c o u n te d  f o r  b y  t h e  r e l a t i v e 
l y  l a r g e  b a b y ,  8 l b s .  2 o z s .  i n  a  s l i g h t l y  g e n e r a l l y  
c o n t r a c t e d  p e l v i s .
C ase  4 seem ed  n o rm a l ,  o n ly  e l e v e n  h o u r s  from  commencement 
o f  p a i n s  t i l l  b a b y  was b o r n .

I t  h a s  o n l y  b e e n  p o s s i b l e  to  f o l l o w  up C ases  1 and  2 ,  and  
n e i t h e r  o f  t h e s e  h a s  made a n  a b s o l u t e  r e c o v e r y .  T h e re
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s t i l l  was i n  b o th  -  i n  1930 -  q u i t e  d e f i n i t e  w eakness  
o f  t h e  a n t e r i o r  g ro u p  o f  m u s c le s ,  r e s u l t i n g  i n  s l i g h t  
d r a g g i n g  o f  t h e  t o e s  on  t h e  g ro u n d  in  w a lk in g .  S e n s 
a t i o n  h a s  r e t u r n e d  t o  n o rm a l i n  Case 1 .

When we come t o  c o n s i d e r  th e  c a u s a t i o n  o f  t h i s  c o n d i t 
i o n  we a r e  f o r c e d  i n e v i t a b l y  t o  one c o n c l u s i o n  -  "T rau m a."

F o r  t h e  p u r p o s e  o f  t h i s  c o n s i d e r a t i o n ,  l e t  u s  d i s r e g a r d  
Case 4 f o r  t h e  p r e s e n t .

The o n s e t  i s  r a p i d :  i t  i s  a s s o c i a t e d  w i th  l a b o u r .  The 
v i c t i m s  a r e  a l l  h e a l t h y ,  s t r o n g  women, who s u d d e n ly ,  
d u r i n g  p a r t u r i t i o n ,  d e v e lo p  t h e i r  symptoms. P a i n s ,  
n u m b n ess ,  h e a v i n e s s  and  a c t u a l  p a r a l y s i s  and  a n a e s t h e s i a  
s u c c e e d  o n e  a n o t h e r  i n  t h e  a f f e c t e d  l im b .

The l e s i o n  i s  o f  t h e  lo w e r  n e u r o n  t y p e ,  s o  t h a t  a  c e r e b 
r a l  l e s i o n  c a n  b e  r u l e d  o u t .

The t im e  i s  t o o  s h o r t  f o r  an  i n f e c t i v e  p r o c e s s  o r  a 
p e r i p h e r a l  n e u r i t i s  i n v o l v i n g  th e  n e r v e s .  B e s i d e s ,  t h e  
s i g n s  o f  n e r v e  in v o lv e m e n t  come on a c t u a l l y  b e f o r e  t h e  
b i r t h  o f  t h e  c h i l d ,  and i f  due t o  an  i n f e c t i o n  one would 
e x p e c t  th e  o n s e t  i n  t h e  p u e r p e r iu m .

T h e re  i s  an  a s s o c i a t i o n  b e tw e e n  th e  p e l v i c  d i a m e t e r  o f  
engagem ent a n d  t h e  l im b  a f f e c t e d  -  i . e .  i n  c a s e s  1 ,  2 
and 4 t h i s  r u l e  h e l d ,  i . e .  t h a t  i n  a  r i g h t  o b l iq u e  th e  
r i g h t  l e g  was i n v o l v e d ,  an d  in  a  l e f t  o b l i q u e  th e  l e f t  
l e g  was i n v o l v e d .  A l l  t h e  c a s e s  p r e s e n t e d  b y  t h e  v e r t e x .

The e x t e r n a l  p o p l i t e a l  i s  m a in ly  a f f e c t e d ,  b u t  so  a l s o  
i s  t h e  i n t e r n a l  p o p l i t e a l ,  and in  t h e  c a s e s  w i t h  w eak
n e s s  o f  t h e  w hole  l im b ,  t h e r e  a r e  i n v o l v e d ,  th e  q u a d r i c 
e p s  g ro u p  s u p p l i e d  b y  th e  a n t e r i o r  c r u r a l  n e r v e ,  th e  a d 
d u c t o r s ,  s u p p l i e d  b y  t h e  o b t u r a t o r ,  and  t h e  h a m s t r i n g s ,  
s u p p l i e d  b y  t h e i r  own b r a n c h  o f  t h e  g r e a t  s c i a t i c .  Where 
c o u l d  t h i s  i n j u r y  o f  t h e  n e r v e s  t a k e  p l a c e ?

The o n l y  p l a c e  w h ere  a l l  t h e s e  n e r v e s  a r e  e x p o s e d  t o  a  
common i n j u r y  i s  i n s i d e  t h e  abdom en, i n  t h e  p e l v i c  p o r t 
io n  o f  t h e i r  c o u r s e ,  an d  t h e  o b v io u s  t r a u m a t i s i n g  a g e n t  
w ould  b e  t h e  h a r d  f o e t a l  h e a d  a s  i t  i s  d r i v e n  th ro u g h  
t h e  p e l v i c  c a n a l .  The a s s o c i a t i o n ,  j u s t  m e n t io n e d ,  b e 
tw een  th e  l im b  a f f e c t e d  and  th e  p e l v i c  d i a m e t e r  o c c u p ie d  
b y  t h e  e n g a g in g  h e a d ,  c l i n c h e s  th e  p o i n t .
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I f  we t r a c e  t h e  c o u r s e  o f  t h e  a f f e c t e d  n e r v e s  from  
t h e i r  s p i n a l  o r i g i n ,  we f i n d  t h a t  t h e  o u t s t a n d i n g  
f e a t u r e s  o f  t h e  a n a t o m i c a l  r e l a t i o n s  o f  th e  n e r v e s  
i n v o l v e d ,  a r e  t h a t  t h e  e x t e r n a l  p o p l i t e a l  d e r i v e s  
m o s t  o f  i t s  f i b r e s  from  th e  l u m b o - s a c r a l  c o r d ,  and 
t h a t  th e  1 um bo-sacra l c o r d  l i e s  e x p o se d  on t h e  b a r e  
b o n e  o f  t h e  a l a  o f  t h e  f i r s t  s a c r a l  v e r t e b r a ,  t i l l  
i t  J o i n s  th e  s a c r a l  p l e x u s  w h ich  i s  c u s h io n e d  on th e  
p y r i f o r m i s  m u s c le .  The f i b r e s  fo rm in g  th e  e x t e r n a l  
p o p l i t e a l  n e r v e  a r e  t h e  p o s t e r i o r  f i b r e s  o f  t h e  lum bo
s a c r a l  c o r d  and  th e  f i r s ! ;  and s e c o n d  s a c r a l  r o o t s ,  
i . e .  i n  t h e  fo rm e r  t h e y  a r e  t h o s e  l y i n g  n e x t  t h e  b o n e .  
The a n t e r i o r  f i b r e s  o f  t h e  l u m b o - s a c r a l  c o r d ,  a n d  th e  
f i r s t ,  s e c o n d  and  t h i r d  s a c r a l  r o o t s  a r e  t h o s e  o f  t h e  
i n t e r n a l  p o p l i t e a l  n e r v e .  A f o r c e  a c t i n g  on th e  lum bo
s a c r a l  c o r d ,  f o r  i n s t a n c e ,  i s  more l i k e l y  t o  damage 
th e  p o s t e r i o r  f i b r e s  w h ich  w i l l  be  c r u s h e d  a g a i n s t  t h e  
b o n e .  The a n t e r i o r  f i b r e s  a r e ,  t o  some e x t e n t ,  p r o 
t e c t e d  b y  t h e  p o s t e r i o r  f i b r e s  a c t i n g  a s  " p a d d i n g . "

A c o m p le te  a c c o u n t  o f  th e  an a to m y  o f  t h e  l u m b o - s a c r a l  
p l e x u s  and t h e  d i s t r i b u t i o n  o f  i t s  n e r v e s  i s  g iv e n  a s  
an  a p p e n d ix  a t  t h e  end o f  P a r t  1 o f  t h i s  p a p e r .
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L e t  u s  c o n s i d e r  t h e  symptoms e x h i b i t e d  b y  t h e  f o u r  
p a t i e n t s .

I n  t h e  c a s e  o f  M rs .  L u c a s ,  Number 3 ,  t h e  m u s c le s  
p a r a l y s e d  w e re  t h e  t i b i a l i s  a n t i c u s ,  t h e  e x t e n s o r  
d i g i t o r u m  lo n g u s  and  t h e  e x t e n s o r  h a l l u c i s  l o n g u s ,  
a l l  s u p p l i e d  b y  th e  e x t e r n a l  p o p l i t e a l  n e r v e .

The a r e a  o f  a n a e s t h e s i a  was o v e r  t h e  f r o n t  o f  th e  
lo w e r  t h i r d  o f  t h e  l e g  a n d  t h e  dorsum  o f  t h e  f o o t ,  
and s l i g h t l y  on  t h e  do rsu m  o f  t h e  s e c o n d  a n d  t h i r d  
t o e s .  H ea t and  c o l d  s e n s a t i o n  was s l i g h t l y  im p a i r e d  
o v e r  t h e  do rsum  o f  th e  s e c o n d  and  t h i r d  t o e s  o n l y ,  
an d  n o t  e l s e w h e r e .  The a r e a  o f  a n a e s t h e s i a  c o r r e s 
p o n d s  t o  th e  d i s t r i b u t i o n  o f  t h e  m u s c u lo - c u ta n e o u s  
b r a n c h  o f  t h e  e x t e r n a l  p o p l i t e a l  n e r v e  f ro m  t h e  
lu m b a r  f o u r t h  a n d  f i f t h  m a i n l y .  The o u t e r  p a r t  o f  
th e  dorsum  o f  t h e  f o o t  shows no a n a e s t h e s i a  d u e  t o  
th e  p r e s e n c e  o f  s e n s o r y  f i b r e s  f ro m  o t h e r  r o o t s ,  i . e .  
t h e  f i r s t  s a c r a l  a n d  t h e  a r e a  s u p p l i e d  b y  t h e  s u r a l  
b r a n c h  o f  t h e  p e r o n e a l  n e r v e  e s c a p e  b e c a u s e  o f  t h e  
a d m ix tu r e  o f  s e n s o r y  f i b r e s  o f  t h e  f i r s t  and  s e c o n d  
s a c r a l .  T h is  l i m i t i n g  o f  t h e  a r e a  o f  a n a e s t h e s i a  i s  
m ost v a l u a b l e  i n  l o c a l i s i n g  t h e  r o o t s  o f  t h e  e x t e r n 
a l  p o p l i t e a l  n e r v e ,  w h ich  h a v e  b o r n e  t h e  b r u n t  o f  
t h e  dam age -  i . e .  i n  t h i s  c a s e  t h e  f o u r t h  a n d  f i f t h  
lu m b a r  o r  l u m b o - s a c r a l  c o r d .
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I n  t h e  c a s e  o f  M rs .  L i l i a n  H a rd y ,  s h e  f e l t  p a i n s  i n  
t h e  l e g ,  f ro m  j u s t  b e lo w  t h e  k n e e  down t h e  f r o n t  o f  
t h e  l e g  and  on  t h e  do rsum  o f  t h e  f o o t .  She h ad  
a n a e s t h e s i a  f ro m  j u s t  b e lo w  t h e  k n e e  o v e r  t h e  f r o n t  
a n d  o u t e r  s i d e  o f  t h e  l e g ,  t h e  dorsum  o f  t h e  f o o t  and  
th e  t o e s .  P a r a l y s i s  was c o m p le te  o f  t h e  t i b i a l i s  
a n t i c u s ,  t h e  e x t e n s o r  h a l l u c i s  l o n g u s ,  t h e  e x t e n s o r  
d i g i t o r u m  l o n g u s ,  a n d  a p p a r e n t l y  o f  t h e  e x t e n s o r  d i g i t -  
orum b r e v i s  , a s  no e x t e n s o r  movements o f  t h e  t o e s  w e re  
p o s s i b l e .  T h e se  a r e  s u p p l i e d  b y  t h e  e x t e r n a l  p o p l i t e a l  
n e r v e .  The a n a e s t h e s i a  c o r r e s p o n d s  t o  in v o lv e m e n t  o f  
th e  s u r a l  b r a n c h ,  t h e  m u s c u lo - c u ta n e o u s  a n d  a n t e r i o r  
t i b i a l  b r a n c h e s  o f  t h e  e x t e r n a l  p o p l i t e a l .  So t h a t  n o t  
even  t h e  s a c r a l  r o o t s  o f  t h e  e x t e r n a l  p o p l i t e a l  h av e  
e s c a p e d .  I f  t h e  f i r s t  a n d  s e c o n d  s a c r a l  r o o t s  o f  t h e  
e x t e r n a l  p o p l i t e a l  h a v e  n o t  e s c a p e d ,  we may e x p e c t  t o  
f i n d  e v id e n c e  o f  in v o lv e m e n t  o f  t h e  i n t e r n a l  p o p l i t e a l ,  
a n d  t h i s  we h a v e  i n  t h e  w e a k n e ss  o f  th e  c a l f  m u s c l e s .  
The h a m s t r i n g s  a r e  s u p p l i e d  b y  t h e  n e r v e  t o  t h e  ham
s t r i n g s  a r i s  in g  from  t h e  f o u r t h  a n d  f i f t h  lu m b a r  an d  
th e  f i r s t ,  s e c o n d  a n d  t h i r d  s a c r a l  r o o t s  on t h e i r  
a n t e r i o r  a s p e c t .  T h e se  a r e  t h e  same r o o t s  a s  s u p p ly  
t h e  i n t e r n a l  a n d  e x t e r n a l  p o p l i t e a l  n e r v e s .  The w eak
n e s s  o f  t h e  q u a d r i c e p s  g ro u p  m ig h t  h a v e  b e e n  due I n  
p a r t  t o  t h e  w e a k n e ss  o f  t h e  o p p o s in g  g ro u p  o f  m u s c l e s ,  
a s  i t  i s  d i f f i c u l t  t o  s e e  how a c t u a l  t ra u m a  o f  t h e  
a n t e r i o r  c r u r a l  n e r v e  c o u ld  o c c u r .  The w e a k n e s s  o f  
t h e  q u a d r i c e p s  g r o u p ,  I n  e x t e n d i n g  t h e  k n e e ,  was q u i t e  
d e f i n i t e ,  b u t  n o t  r e a l l y  v e r y  g r e a t ,  a n d  t h e r e  w e re  no 
s e n s o r y  c h a n g e s  o v e r  t h e  c u ta n e o u s  d i s t r i b u t i o n  o f  t h e  
a n t e r i o r  c r u r a l  n e r v e .  The s i g n  w h ich  p e r s i s t e d  was 
t h e  s l i g h t  f o o t  d r o p ,  due t o  w eak n ess  o f  t h e  a n t e r i o r  
g ro u p  o f  m u s c le s  s u p p l i e d  b y  t h e  e x t e r n a l  p o p l i t e a l  
n e r v e ,  m o s t  o f  w hose f i b r e s  come from  th e  l u m b o - s a c r a l  
c o r d .  The v a s o m o to r  c h a n g e s  w e re  d u e  t o  t h e  I n c l u s i o n  
o f  t h e  s y m p a th e t i c  n e r v e  f i b r e s  i n  t h e  l e s i o n  o f  t h e  
n e r v e  r o o t s .

W ith  r e g a r d  t o  M rs .  C h u rch  (C ase  2 ) :  sh e  h a d  n o  symp
toms p r e v i o u s  t o  t h e  a n a e s t h e t i c  f o r  c r a n i o t o m y .  The 
f o r c e p s  o p e r a t i o n  b e f o r e  a d m is s io n  h a d  n o t  dam aged 
h e r  n e r v e  r o o t s .  She  d i f f e r s  f ro m  t h e  o t h e r  c a s e s  i n  
t h a t ,  a l t h o u g h  a  f i r s t  v e r t e x  p r e s e n t a t i o n ,  i t  s h o u ld  
b e  h e r  l e f t  l e g  t h a t  was a f f e c t e d j  b u t  I  t h i n k  t h e  e x 
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p l a n a t i o n  o f f e r e d  m e e ts  t h e  ca se *  Her p e l v i c  b r im  
was so  c o n t r a c t e d  t h a t  t r a c t i o n  b y  o r d i n a r y  f o r c e p s  
f a i l e d  t o  b r i n g  th e  f o e t a l  h e a d  down a s  f a r  a s  t h e  
n e r v e  r o o t s .  When, h o w e v e r ,  t h e  h e a d  was c r u s h e d  
a n d  t r a c t i o n  b y  th e  p o w e r f u l  i n s t r u m e n t  was a p p l i e d ,  
t h e  h e a d  was s p r e a d  o u t  i n t o  th e  b a y s  o f  t h e  p e l v i c  
b r im ,  th t f s  i n j u r i n g  t h e  l u m b o - s a c r a l  c o r d ,  and t h e  
s e l e c t i v e  a c t i o n  o f  a  f o e t a l  h e a d  e n g a g in g  i n  one 
d i a m e t e r  o f  t h e  b r im  an d  i n j u r i n g  t h e  c o r r e s p o n d i n g  
l u m b o - s a c r a l  p l e x u s  was l o s t .  As th e  h e a d  was d r a g 
g ed  down i n t o  t h e  c a v i t y  o f  t h e  p e l v i s ,  i t  i n j u r e d  
s u c c e s s i v e l y  t h e  s a c r a l  r o o t s .  I t  c o u ld  o n ly  b e  
c h a n c e  t h a t  d e t e r m in e d  th e  s i d e  o f  i n j u r y .  I n  a  c a s e  
l i k e  t h i s  e i t h e r  s i d e  o r  b o th  m ig h t  h a v e  s u f f e r e d .
T h is  i s  c o n f i rm e d  b y  t h e  r e p o r t  o f  a  b r e e c h  c a s e  
(C ase  1 $ ) , c a u s i n g  a  b i - l a t e r a l  i n j u r y .  I n  t h i s  c a s e  
t h e r e  was d i f f i c u l t y  i n  e x t r a c t i n g  t h e  arms and one 
c a n  im a g in e  th e  f o e t u s  t i g h t l y  w edged i n  th e  p e l v i s  
and  e x e r c i s i n g  p r o lo n g e d  p r e s s u r e  i n  e v e r y  d i r e c t i o n .

The p u e r p e r iu m  o f  M rs . C hurch  was n o t  a f e b r i l e ;  a n i  
t h e r e  was s e p s i s  i n  t h e  p e l v i s ,  b u t  a n  i n f e c t i o n  c o u l d  
n o t  h a v e  c a u s e d  h e r  c o n d i t i o n ,  a s  she  h a d  th e  symptoms 
p r e s e n t  on  "com ing r o u n d ” f ro m  t h e  a n a e s t h e t i c  f o r  t h e  
c r a n io to m y .  T h is  p o i n t  w i l l  b e  d i s c u s s e d  l a t e r .

She h a d  c o m p le te  p a r a l y s i s  o f  t h e  a n t e r i o r  g r o u p  o f  
m u s c le s  o f  t h e  l e g  s u p p l i e d  b y  t h e  e x t e r n a l  p o p l i t e a l  
n e r v e ,  and  a l s o  m ark ed  w eak n ess  o f  t h e  c a l f  m u s c le s  
s u p p l i e d  b y  t h e  i n t e r n a l  p o p l i t e a l  n e r v e ,  t h e  m ain  
l e s i o n  b e i n g  o f  t h e  e x t e r n a l  p o p l i t e a l  n e r v e  w h ich  
d e r i v e s  most o f  i t s  f i b r e s ,  a s  we h a v e  s e e n ,  f ro m  th e  
l u m b o - s a c r a l  c o r d .

T h e re  i s  c o n c l u s i v e  p r o o f  i n  t h e s e  t h r e e  c a s e s  t h a t  t h e  
l u m b o - s a c r a l  c o r d  f i b r e s  b e a r  th e  b r u n t  o f  t h e  I n j u r y ,  
and  t h a t  d i r e c t  p r e s s u r e  b y  t h e  f o e t a l  h e a d  i s  t h e  
c a u s e .

The f o u r t h  c a s e  was M rs .  B e r r i d g e  (C ase  4 ) ,  who com
p l a i n e d  o f  p a i n s  a t  t h e  b a c k  o f  t h e  k n e e ,  e x t e n d i n g  
s l i g h t l y  u p w ard s  an d  dow nw ards, and  a l s o  i n  f r o n t ,  down 
th e  f r o n t  a n d  o u t e r  s i d e  o f  t h e  lo w e r  t h i r d  o f  th e  l e g ,  
an d  i n  f r o n t  o f  t h e  a n k le  j o i n t ,  c o r r e s p o n d i n g  t o  
b r a n c h e s  o f  t h e  s m a l l  s c i a t i c  from  t h e  f i r s t ,  s e c o n d
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a n d  t h i r d  s a c r a l  and t h e  m u s c u lo - c u ta n e o u s  b r a n c h  o f  
t h e  e x t e r n a l  p o p l i t e a l  f ro m  t h e  f o u r t h  a n d  f i f t h  lu m b ar  
r o o t s .  The m u s c le s  a f f e c t e d ,  i . e .  t h e  w h o le  t h i g h  a n d  
l e g ,  a l l  m ore  o r  l e s s  e q u a l l y ,  p o i n t  t o  l e s i o n s  o f  t h e  
w hole  s a c r a l  p l e x u s ,  th e  l u m b o - s a c r a l  c o r d  a n d  o b t u r a t o r  
n e r v e s .  We h a v e  s e e n  how t h e  l u m b o - s a c r a l  c o r d  and th e  
r o o t s  o f  th e  s a c r a l  p l e x u s  may b e  i n j u r e d .  But th e  
o b t u r a t o r  n e r v e  a r i s e s  f ro m  t h e  lu m b ar  p l e x u s ,  and  i t s  
r o o t s  c o u l d  n o t  b e  d i r e c t l y  p r e s s e d  u p o n ,a s  t h e y  a r e  
p r o t e c t e d  b y  t h e  s u b s t a n c e  o f  t h e  p s o a s  m u sc le  a n d  l i e  
a t  to o  h ig h  a  l e v e l  t o  b e  p r e s s e d  u p o n  b y  a  f o e t a l  h e a d  
i n  a  v e r t e x  p r e s e n t a t i o n .  But th e  o b t u r a t o r  n e r v e  
c r o s s e s  th e  p e l v i c  b r im  n e a r  t o  w here  i t  em erg es  f ro m  
u n d e r  c o v e r  o f  th e  p s o a s  m u s c le ,  and  t h e n  i t  p a s s e s  f o r 
w a rd s  on  t h e  l a t e r a l  p e l v i c  w a l l ,  t i l l  i t  p i e r c e s  t h e  
o b t u r a t o r  fo ram en  and  e n t e r s  t h e  t h i g h .  T h is  p e l v i c  
p o r t i o n  i s  s i t u a t e d  n e a r  t h e  s a c r a l  r o o t s  a n d  c o u l d  
e a s i l y  b e  p r e s s e d  upon  b y  a  f o e t a l  h e a d .  T h e re  i s  s t i l l  
t h e  w e a k n e s s  o f  t h e  q u a d r i c e p s  f o r  w h ic h  t o  a c c o u n t .  I t  
seems I m p o s s ib l e  t o  e x p l a i n  i t  b y  d i r e c t  p r e s s u r e ,  a s  
t h e  n e r v e  r o o t s  o f  t h e  a n t e r i o r  c r u r a l  n e r v e  r i s e  h i g h  
up  f ro m  t h e  lu m b ar  p l e x u s ,  and t h e y  and  t h e  n e r v e  i t s e l f  
a r e  w e l l  p r o t e c t e d  b y  t h e  s u b s t a n c e  o f  t h e  p s o a s  m u s c l e ,  
i n  w h ic h  i t  r u n s  downwards t i l l  i t  em erges  f ro m  i t s  
o u t e r  b o r d e r  i n  t h e  f a l s e  p e l v i s ,  a n d  r u n s  down i n  t h e  
g ro o v e  b e tw e e n  th e  p s o a s  and  i l i a c u s  to  em erge i n t o  t h e  
t h i g h  b e n e a t h  P o u p a r t ' s  l i g a m e n t . The q u a d r i c e p s  w eak
n e s s  was n o t  g r e a t ,  and  m ig h t  e a s i l y  b e  due t o  th e  w eak
n e s s  o f  t h e  o p p o s in g  h a m s t r i n g s .

The l e s i o n s  d i f f e r  i n  no way fro m  t h e  p r e c e d i n g  t h r e e  
c a s e s ,  e x c e p t  t h a t  th e  t im e  o f  o n s e t  was a b o u t  two m onths  
b e f o r e  l a b o u r  b e g a n .  L ab o u r  d i d  n o t  i n c r e a s e  t h e  s e n s o r y  
o r  m u s c u la r  d i s t u r b a n c e s ,  a n d  s o o n  a f t e r  p a r t u r i t i o n  th e  
symptoms b e g a n  t o  a b a t e .  They w e re  a t  a l l  t im e s  o f  a  
much s l i g h t e r  c h a r a c t e r  t h a n  i n  t h e  o t h e r  t h r e e  p a t i e n t s ,  
and  a p p r o x im a te d  m ore to  t h e  phenomenon we a l l  h a v e  e x 
p e r i e n c e d  when o u r  l e g  wg o es  t o  s l e e p , w t h r o u g h  p r e s s u r e  
on t h e  s c i a t i c  n e r v e  i n  t h e  t h i g h .  Her symptoms w ere  much 
more l o n g  s t a n d i n g  th a n  t h i s  t r a n s i e n t  e f f e c t ,  b u t  I  b e 
l i e v e  th e y  w e re  due  t o  a s i m i l a r l y  m i l d  p r e s s u r e  lo n g  
a p p l i e d .  Her p e l v i c  m e a su re m e n ts  w e re  l a r g e r  t h a n  n o r m a l ,  
a n d  h e r  b a b y  s m a l l  -  w e ig h t  o n ly  s e v e n  p o u n d s . T h is  com
b i n a t i o n  w ould  a l lo w  t h e  f o e t a l  h e a d  t o  l i e  low  i n  th e
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p e l v i c  b r im  i n  t h e  l a t e  m onths  o f  p r e g n a n c y  ( a l th o u g h  
t h e  f a c t  was n o t  a c t u a l l y  s t a t e d  i n  t h e  a n t e n a t a l  
e x a m i n a t i o n s ) .  I t  i s  p r o b a b le  t h a t  i n  t h i s  c a s e  t h e  
l u m b o - s a c r a l  c o r d  was n o t  p r e s s e d  upon  i n  i t s  u p p e r  
p a r t ,  b u t  t h a t  t h e  f i b r e s  f ro m  t h i s  w e re  c o m p re sse d  
lo w e r  down i n  t h e  p e l v i s ,  a t  t h e  l e v e l  o f  t h e  s a c r a l  
r o o t s ,  w here  a l l  th e  n e r v e s  c o u ld  b e  e n c o m p assed  a t  
o n c e .  T h is  co n fo rm s  w i th  t h e  h i s t o r y , a s  p a i n  a t  t h e  
b a c k  o f  t h e  k n e e  and  u p  t h e  b a c k  o f  t h e  t h i g h  f ro m  
t h e  s m a l l  s c i a t i c  ( f i r s t ,  s e c o n d  a n d  t h i r d  s a c r a l )  was 
one o f  t h e  f i r s t  s i g n s .  W hereas i f  t h e  l u m b o - s a c r a l  
c o r d  h ad  b e e n  c o m p re s s e d  i n  i t s  u p p e r  p a r t ,  t h e r e  
w o u ld  h a v e  b e e n  t h e  p a i n  down t h e  f r o n t  o f  t h e  l e g  
f i r s t ,  and  l a t e r  on  -  a s  t h e  h e a d  su n k  lo w e r  i n  th e  
p e l v i s  -  t h e  s a c r a l  r o o t s  w ou ld  h a v e  b e e n  p r e s s e d  u p o n ,  
w i t h  p a i n  a t  t h e  b a c k  o f  t h e  k n e e ,  e t c .  The c l i n i c a l  
p i c t u r e  a g r e e s  w i t h  t h e  f o e t a l  h e a d  r e m a in in g  low  down 
i n  t h e  p e l v i s  i n  t h e  one p o s i t i o n  f o r  t h e  l a s t  two 
m onths  o f  p r e g n a n c y ,  and  t h u s  p r o d u c i n g  t h e  n e r v e  
l e s i o n s  b y  s l i g h t ,  l o n g - c o n t i n u e d  p r e s s u r e .  H ere  we 
h a v e  t h e  p o s s i b i l i t y  o f  a  l e s i o n  i n  an  a b n o r m a l ly  l a r g e  
p e l v i s ,  w i t h  a  r e l a t i v e l y  s m a l l  f o e t a l  h e a d  d e v e l o p i n g  
s lo w ly  d u r i n g  p r e g n a n c y ,  and t h i s  I  s h a l l  c a l l  t y p e  ( i i ) .  
I n  t h e  o t h e r  v a r i e t y ,  t y p e  ( i ) ,  t h e  l e s i o n  i s  p r o d u c e d  
d u r i n g  l a b o u r .  I n  t h i s  c l a s s ,  i n  my own s e r i e s ,  t h e  
l a b o u r  i s  p r o lo n g e d :  t h e r e  i s  a  r e l a t i v e  d i s p r o p o r t i o n  
b e tw e e n  t h e  f o e t a l  h e a d  an d  t h e  p e l v i s ,  c a u s i n g  e x tre m e  
p r e s s u r e  on  t h e  i n t r a  p e l v i c  s t r u c t u r e s ,  and d e l i v e r y  
may be  o p e r a t i v e .

I n  t h e  w h o le  s e r i e s  o f  c a s e s  q u o te d  t h e  o n s e t  seem s 
more o r  l e s s  e q u a l l y  d i v i d e d  b e tw e e n  m u l t i p a r a e  and 
p r im ip a r a e  . The p r e s e n t a t i o n  i s  a  v e r t e x  i n  p r a c t i c 
a l l y  a  h u n d re d  p e r  c e n t  o f  c a s e s .  T h e re  i s  u s u a l l y  a 
d i s p r o p o r t i o n ,  e i t h e r  b e c a u s e  o f  a  c o n t r a c t e d  p e l v i s  
o r  a  l a r g e  f o e t a l  h e a d .  Where t h e r e  i s  a  d e f i n i t e l y  
c o n t r a c t e d  p e l v i s  t h e  p a r i t y  i s  u s u a l l y  o n e ,  a s  i s  t o  
b e  e x p e c t e d :w h e r e  due to  a  l a r g e  b a b y  o r  e x t e n d e d  h e a d  
t h e  p a r i t y  may be  a n y ,  a s  one w ould e x p e c t  a g a i n .

I t  i s  o b v io u s  th e n  t h a t  i n  th e  c a u s a t i o n  o f  t h i s  c o n 
d i t i o n  we h a v e  two f a c t o r s  w i th  w h ich  t o  d e a l ,  ( i )  a  
m a t e r n a l  f a c t o r  and  ( i i )  a  f o e t a l  f a c t o r .

The m a t e r n a l  f a c t o r  i s  r e p r e s e n t e d  by  t h e  s i z e  and  
s h a p e  o f  t h e  m a t e r n a l  b o n y  p e l v i s  and b y  th e  a n a t o m i c a l
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r e l a t i o n s h i p  o f  t h e  lum bar and s a c r a l  p l e x u s e s ,  and  
t h o s e  o t h e r  n e r v e s  a f f e c t e d .  The f o e t a l  f a c t o r  i s  
r e p r e s e n t e d  b y  t h e  s i z e  o f  t h e  f o e t u s ,  b u t  e s p e c i a l l y  
b y  th e  s i z e  an d  s h a p e  a n d  d e g r e e  o f  o s s i f i c a t i o n  o f  
t h e  f o e t a l  s k u l l  and i t s  a b i l i t y  t o  r e s p o n d  t o  "m ou ld 
i n g . 11 The d e g r e e  o f  f l e x i o n  o r  i m p e r f e c t  f l e x i o n  o f  
t h e  f o e t a l  h e a d  a r e  a l s o  i m p o r t a n t .

F o r  a n y  g i v e n  p a t i e n t  t h e  m a t e r n a l  f a c t o r  w i l l  r e m a in  
c o n s t a n t  i n  s u c c e s s i v e  p r e g n a n c i e s ,  i . e .  t h e  s i z e  and 
s h a p e  o f  t h e  p e l v i s  and  t h e  r e l a t i o n s h i p  o f  t h e  n e r v e s  
w i l l  n o t  v a r y  ( a l t h o u g h  i t  i s  c o n c e i v a b l e  t h a t  a  p r e 
v i o u s l y  n o rm a l  p e l v i s  may become a b n o rm a l  th ro u g h  th e  
p r e s e n c e  o f  d i s e a s e ,  s u c h  a s  S p o n d y l o l i s t h e s i s  o r  a n  
e x o s t o s i s ,  e t c . ) .

The f o e t a l  f a c t o r  w i l l  v a r y  i n  s u c c e e d i n g  p r e g n a n c i e s .  
I n d e e d ,  i t  i s  t h i s  f o e t a l  f a c t o r  w h ich  i s  r e s p o n s i b l e  
when t h e  c o n d i t i o n  d e v e l o p s  i n  a m u l t i p a r a ,  whose p r e 
v io u s  l a b o u r s  h a v e  b e e n  w i t h o u t  i n c i d e n t .

We h a v e  a l r e a d y  s e e n  why c e r t a i n  n e r v e s  a r e  p i c k e d  o u t  
f o r  i n j u r y ,  a n d  i t  w i l l  b e  p r o f i t a b l e  to  d i s c u s s  why 
t h i s  c o n d i t i o n  d o e s  n o t  o c c u r  m ore o f t e n ,  f o r  s u p e r f i c 
i a l l y  t h e  e x t r a o r d i n a r y  t h i n g  i s  n o t  t h a t  t h e s e  c a s e s  
do o c c u r ,  b u t  t h a t  th e y  do n o t  o c c u r  much m ore  f r e 
q u e n t l y .  C ases  o f  D y s to c ia  from  c o n t r a c t e d  p e l v i s  o r  
d i f f i c u l t  i n s t r u m e n t a l  d e l i v e r i e s  a r e  w i t h  u s  d a i l y ,  
so  t o  s p e a k ,  and  y e t  o n ly  v e r y  o c c a s i o n a l l y  d o e s  o b s t e t 
r i c a l  p a r a l y s i s  d e v e l o p .  The s e c r e t  l i e s  In  t h e  a n a to m 
i c a l  c o n f i g u r a t i o n  o f  th e  m a t e r n a l  p e l v i s  a n d  t h e  r e l a t 
i o n  o f  t h e  n e r v e s  t o  i t .  F i g u r e  ( i )  shows how th e  
l u m b o - s a c r a l  c o r d  i s  t u c k e d  away b e h i n d  an d  o u t  o f  r e a c h  
o f  t h e  e n g a g in g  h e a d ,  and f i g u r e  ( i i )  shows a t  ( a )  t h e  
p l a n e  o f  t h e  p e l v i c  b r im ,  b u t  t h e  p l a n e  o f  t h e  a l a  o f  
t h e  f i r s t  s a c r a l  v e r t e b r a  o v e r  w h ic h  th e  l u m b o - s a c r a l  
c o r d  p a s s e s  i s  a t  (b) c o n s i d e r a b l y  lo w e r  and  o u t  o f  
r e a c h  o f  t h e  h e a d  e n g a g in g  i n  t h e  b r im .

A l l  t h e  d i a m e t e r s  o f  t h e  p e l v i c  b r im  a r e  l e s s  t h a n  t h o s e  
o f  t h e  c a v i t y ,  s o  t h a t  no  m a t t e r  how g r e a t  t h e  p r e s s u r e  
o f  t h e  h e a d  on t h e  s t r u c t u r e s  o f  t h e  b r im ,  once  p a s t  
t h a t  p l a n e  i t  e n t e r s  a r e g i o n  o f  s a f e t y  -  o f  g r e a t e r  
d i a m e t e r s  -  w h e re  t h e  p r e s s u r e  t h e  h e a d  e x e r t s  on t h e  
w a l l s  m ust b e  a  g r e a t  d e a l  l e s s  and  u n l i k e l y  t o  c a u s e
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dam age. I t  i s  f o r t u n a t e  t h a t  t h e  g r e a t e s t  p r e s s u r e  
t o  w h ic h  t h e  m a t e r n a l  p e l v i c  s t r u c t u r e s  a r e  s u b j e c t 
ed  i s  a t  t h i s  p la n e  o f  t h e  b r im ,  w h ere  t h e  g r e a t  
n e r v e  t r u n k s  c a n n o t  b e  p r e s s e d  u p o n .

A n o th e r  f a c t o r  d e t e r m in i n g  a  l e s s e n e d  p r e s s u r e  on  
t h e  i n t r a - p e l v i c  t i s s u e s  i s  t h a t  t h e  f o e t a l  h e a d  -  
u n l e s s  i t  h a s  am ple room a t  th e  b r im  -  i s  t e m p o r a r i l y  
d e c r e a s e d  i n  s i z e  b y  t h e  p r o c e s s  o f  " m o u ld in g ,"  s o  
t h a t  f o r  th e  r e m a in d e r  o f  i t s  p a s s a g e  th r o u g h  th e  
b i r t h  c a n a l  i t  i s  o f  c o n s i d e r a b l y  s m a l l e r  s i z e ,  and  
u n l i k e l y  t o  c a u s e  dam age.

D i f f i c u l t  o b s t e t r i c a l  c a s e s  a r e  u s u a l l y  t h e  r e s u l t  o f  
a  d i s p r o p o r t i o n  b e tw e e n  t h e  f o e t a l  h e a d  and  t h e  a n t e r o 
p o s t e r i o r  d i a m e t e r  o f  t h e  b r im ,  and u p  t o  a c e r t a i n  
p o i n t  i t  i s  t r u e  t h a t  t h e  s m a l l e r  t h e  c o n j u g a t e  d i a 
m e te r  -  i . e .  t h e  m ore t h e  s a c r a l  p ro m o n to ry  p r o j e c t s  -  
t h e  s a f e r  i s  th e  l u m b o - s a c r a l  c o r d  f ro m  i n j u r y .  T h is  
m eans ,  t h e n ,  t h a t  i n  th e  t y p e  o f  c a s e  i n  w h ic h  t h e r e  i s  
t h e  g r e a t e s t  p r e s s u r e  on m a t e r n a l  s t r u c t u r e s ,  and  i n  
w h ich  one m ig h t  e x p e c t  p e l v i c  i n j u r i e s  o f  a l l  k i n d s ,  
t h e  one s t r u c t u r e  i n  a n y  w ay p r o t e c t e d  i s  t h e  lum bo
s a c r a l  c o r d .  T h is  a c c o u n t s  f o r  t h e  i n f r e q u e n c y  o f  t h e  
c o n d i t i o n  i n  c i r c u m s t a n c e s  w h ich  m ig h t  l e a d  one t o  
e x p e c t  i t .  I n  t h e  c a v i t y  o f  t h e  p e l v i s  t h e  r o o t s  o f  
t h e  s a c r a l  p l e x u s  a r e  e x p o se d  t o  p r e s s u r e ,  a l t h o u g h  
c u s h io n e d  on  t h e  p y r i f o r m i s  n u s c l e .  But i t  i s  u n l i k e l y  
t h a t  a f o e t a l  h e a d ,  w h ich  h a s  b e e n  " s e l e c t e d ’,' s o  t o  
s p e a k ,b y  an  o p e n in g  o f  s m a l l e r  d i a m e t e r s  t h a n  t h e  c a v 
i t y ,  and  w h ich  h a s  b e e n  d i m i n i s h e d  I n  s i z e  b y  "m o u ld 
i n g , "  w i l l  c a u s e  s e r i o u s  p r e s s u r e  on i n t r a - p e l v i c  
s t r u c t u r e s ,  u n l e s s  s o m e th in g  o c c u r s  t o  i n c r e a s e  t h e  
s i z e  o f  i t s  e n g a g in g  d i a m e t e r s .  The e a s i e s t  t h i n g  t h a t  
m ig h t  do t h i s  i s  a n  e x t e n s i o n  o f  t h e  h e a d  b r i n g i n g  
a b o u t  a  c o n s id e r a b l e  i n c r e a s e  i n  t h e  a n t e r o - p o s t e r i o r  
d i a m e t e r .

The s a f e t y  o f  th e  n e r v e  t r u n k s  f ro m  p r e s s u r e  b y  t h e  
f o e t a l  h e a d  h a s  b e e n  somewhat e x a g g e r a t e d  i n  th e  ab o v e  
p a r a g r a p h s ,  f o r  t h e  p u r p o s e  o f  s t r e s s i n g  t h e  a r g u m e n t .  
The p r i n c i p l e  h o l d s  g o o d ,  h o w e v e r .  B ut i t  I s  p o s s i b l e  
to  i n j u r e  t h e  n e r v e  t r u n k s ,  and I  h a v e  e x p e r im e n te d  
w i th  p l a s t e r  o f  P a r i s  c a s t s  o f  h e a d s  o f  f u l l - t i m e  s t i l l  
b i r t h s .  U s in g  them  i n  n o rm a l  s i z e d  f e m a le  c a d a v e r s  t h e
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m echan ism  p e r m i t t i n g  n e r v e  t ra u m a  becom es e v i d e n t .
I t  was o n ly  a f t e r  t h e  p l a s t e r  h e a d  p a s s e d  t h e  p la n e  
o f  th e  b r im  t h a t  t h e  l u m b o - s a c r a l  c o r d  l y i n g  b a r e  
on t h e  a l a  o f  th e  f i r s t  s a c r a l  v e r t e b r a  c o u l d  become 
dam aged . I n  no c a s e  w ould  th e  p o i n t s  o f  engagem en t 
b e tw e e n  t h e  f e m a le  p e l v i s  and  th e  p l a s t e r  h e a d  a l lo w  
me t o  c o m p l e t e l y  c r u s h  t h e  c o r d .  I n  t h e  c a v i t y  o f  
t h e  p e l v i s  th e  p l e x u s  l i e s  on t h e  p o s t e r o - l a t e r a l  
w a l l ,  an d  i t  was o n ly  b y  d e l i b e r a t e l y  p u s h in g  th e  
p l a s t e r  h e a d  I n  t h a t  d i r e c t i o n  t h a t  I  was a b l e  t o  
c o m p re s s ,  b u t  n o t  t o  g r e a t l y  damage i t .  I n  t h e  
l i v i n g  p e r s o n  t h e  n o rm a l  movement o f  i n t e r n a l  r o t a t 
i o n  t e n d s  t o  sw ing  t h e  lo n g  a x i s  o f  th e  f o e t a l  h e a d  
away f ro m  th e  d i r e c t i o n  o f  t h e  s a c r a l  p le x u s  i n t o  
t h e  a n t e r o - p o s t e r i o r  d i a m e t e r .  P o s t e r i o r  p o s i t i o n s  
w i t h  t h e  o c c i p u t  p e r s i s t e n t l y  p o s t e r i o r  i n  one o r  
o t h e r  o b l i q u e ,  a n d  th e  e n g a g in g  d i a m e t e r  i n c r e a s e d  
b y  e x t e n s i o n  o f  t h e  h e a d  I s  a  t h e o r e t i c a l  c a u s e  o f  
i n j u r y ,  b u t  f o r t u n a t e l y  t h e  " d r i v e "  o f  t h e  u t e r u s  
I s  downwards to w a rd s  t h e  p e r in e u m ,  a n d  n o t  d i r e c t l y  
l a t e r a l  on to  t h e  p e l v i c  w a l l .  M rs. L i l i a n  H ardy  
( c a s e  1 }  I s  an  exam ple  o f  t h i s  m echanism  o p e r a t i n g  -  
a  brow p r e s e n t a t i o n ,  longei* d i a m e t e r s  e n g a g e d ,w i t h  
no  a d v a n c e  o v e r  a  lo n g  p e r i o d ,  c a u s i n g  p r o lo n g e d  
p r e s s u r e  i n  t h e  one p l a c e .  The p r e s s u r e  b y  th e  
f o e t a l  h e a d  a c t i n g  i n  t h e  one p l a c e  on t h e  n e r v e  
r o o t s ,  o v e r  a  p r o lo n g e d  p e r i o d , m ust b e  t h e  m a in  
c a u s e  i n  n o n - o p e r a t i v e  c a s e s .  I n  t h e s e  t h e  o n ly  
v i s - a - t e r g o  i s  th e  u t e r i n e  c o n t r a c t i o n s  w h ic h  o n l y  
a c t  f o r  a  few  moments a t  a  t i m e ,  a n d  t h e n  a r e  r e 
l a x e d .  The c o n s c io u s  woman c a n  a l s o  s a v e  h e r s e l f ,  
t o  some e x t e n t ,  b y  v o l u n t a r i l y  l e s s e n i n g  t h e  s t r a i n 
in g  a n d  b e a r i n g  down, i f  sh e  I s  e x p e r i e n c i n g  g r e a t  
p a i n .  A f t e r  a l l ,  a lm o s t  a l l  women i n  l a b o u r  e x p e r 
i e n c e  p a i n  o v e r  t h e  s a c ru m ,  t h e  b u t t o c k s  and b a c k  o f  
t h e  t h i g h s ,  i n d i c a t i v e  o f  p r e s s u r e  on t h e  s a c r a l  
r o o t s .  I n  o p e r a t i v e  d e l i v e r i e s  t h e r e  i s  m ore  a p t  t o  
b e  g r e a t e r  p r e s s u r e  f ro m  p o w e r f u l  t r a c t i o n  on t h e  
h e a d ,  and  t h i s  t r a c t i o n  d o e s  n o t  c o p y  n a t u r e  i n  b e in g  
a p p l i e d  f o r  s e c o n d s  o n l y  a t  one  t i m e ,  and  i n  b e in g  
r e g u l a r l y  r e m i t t i n g  w i t h  c o n s i d e r a b l e  i n t e r v a l s .

No p o s t  m ortem  e x a m i n a t i o n  h a s  b e e n  r e c o r d e d  i n  a n y  
o f  t h e s e  c a s e s ,  b u t  a s  m o s t  r e c o v e r  c o n s i d e r a b l y ,  and  
some c o m p l e t e l y ,  t h e  a c t u a l  n e r v e  l e s i o n  ca n  o n ly  b e  
a  p h y s i o l o g i c a l  i n t e r r u p t i o n  w i t h o u t  a c t u a l  s e v e r a n c e
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o f  t h e  n e r v e  f i b r e s .  In  t h e  c a s e s  t h a t  do n o t  
r e c o v e r  c o m p l e t e l y  some n e r v e  f i b r e s  m u s t  h a v e  
d e g e n e r a t e d .

The c o n s e n s u s  o f  o p i n i o n  on t h e  c a u s a t i o n  i s  t h a t  i t  
i s  due t o  p r e s s u r e  b y  th e  f o e t a l  h e a d  on t h e  lum bo
s a c r a l  c o rd  a s  i t  c r o s s e s  th e  b r im  o f  t h e  p e l v i s .  
S t r i c t l y  s p e a k i n g ,  i t  i s  r e a l l y  a f t e r  t h e  c o r d  h a s  
c r o s s e d  t h e  b r im  and  i s  l y i n g  e x p o s e d  on t h e  a l a  o f  
t h e  f i r s t  s a c r a l  v e r t e b r a .

Many o f  th e  a u t h o r s  on t h e  s u b j e c t  q u o te  t h e  e x p l a n a t 
i o n  g i v e n  b y  "Hunermann" i n  1 9 0 0 .  The f o l l o w i n g  i s  
a  f r e e  t r a n s l a t i o n  o f  t h i s ,  g i v e n  b y  "1/8HITRIDGE 
WILLIAMS” i n  h i s  T e x tb o o k  o f  O b s t e t r i c s : -

nH unerm annn s a y s  -  "The c h a n c e s  o f  i n j u r i o u s  p r e s s u r e  
" a r e  g r e a t e s t  w h e re  t h e  p e l v i s  i s  g e n e r a l l y  c o n t r a c t e d ,  
" a n d  l e s s  so  i n  t h e  r h a c h i t i c  v a r i e t i e s ,  in a sm u c h  a s  
" t h e  p r o j e c t i n g  p ro m o n to ry  i n  t h e  l a t t e r  t e n d s  t o  
" p r e v e n t  th e  h e a d  f ro m  com ing in  c o n t a c t  w i t h  t h e  
" n e r v e .  I n  th e  m a j o r i t y  o f  c a s e s  t h e  i n j u r y  i s  t h e  
" r e s u l t  o f  d i r e c t  p r e s s u r e  e x e r t e d  b y  th e  c h i l d ’ s h e a d  
"and  o n l y  e x c e p t i o n a l l y  i s  c a u s e d  b y  t h e  f o r c e p s . "

" I n  v iew  o f  th e  f a c t  t h a t  o n l y  one o b l i q u e  d i a m e t e r  o f  
" t h e  s u p e r i o r  s t r a i t  i s  o c c u p ie d  b y  t h e  g r e a t e s t  d i a 
m e t e r  o f  t h e  h e a d ,  i t  i s  r e a d i l y  u n d e r s to o d  why t h e  
" p a r a l y s i s  i s  u s u a l l y  l i m i t e d  t o  one l e g ,  Thom as’ s 
" c a s e  b e in g  t h e  o n ly  i n s t a n c e  on r e c o r d  i n  w h ich  b o t h  
" l e g s  w e re  a f f e c t e d .  The p a r a l y t i c  symptoms u s u a l l y  
" a p p e a r  im m e d ia t e ly  a f t e r  d e l i v e r y ,  a n d  may becom e 
" p e rm a n e n t  u n l e s s  s u i t a b l e  t h e r a p e u t i c  m e a s u r e s ,  m ore 
" p a r t i c u l a r l y  t h e  u s e  o f  e l e c t r i c i t y ,  a r e  p r o m p t ly  
" i n s t i t u t e d .  I n  o t h e r  c a s e s ,  p a r a l y t i c  symptoms accom 
p a n i e d  b y  i n t e n s e  n e u r a l g i c  p a i n s  f o l l o w i n g  t h e  c o u r s e  
" o f  t h e  s c i a t i c  n e r v e ,  f o l l o w  p e l v i c  in f l a m m a to r y  
" t r o u b l e s .  The c o n d i t i o n  i s  som etim es  due t o  t h e  
" d e v e lo p m e n t  o f  a  n e u r i t i s  a f f e c t i n g  c e r t a i n  b r a n c h e s  
" o f  t h e  s a c r a l  p l e x u s ,  w h i l e  i n  o t h e r  c a s e s  p r e s s u r e  
" e x e r t e d  b y  a n  in f la m m a to r y  e x u d a te  i s  r e s p o n s i b l e .  I  
"h a v e  s e e n  a  c a s e  o f  th e  l a t t e r  c h a r a c t e r  w h ich  p e r 
s i s t e d  f o r  y e a r s ,  i n  s p i t e  o f  c o n t in u o u s  t r e a t m e n t ,
"an d  w h ic h  d i s a p p e a r e d  a s  i f  by  m ag ic  a f t e r  l a p a r o to m y  
" a n d  t h e  s e p a r a t i o n  o f  t h e  a d h e r e n t  a p p e n d a g e s  f ro m  
" t h e  p o s t e r i o r  and l a t e r a l  p o r t i o n s  o f  t h e  p e l v i c  w a l l . "
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"WHITRIDGE WILLIAMS’* h i m s e l f  s a y s  t h a t : -  
wP a r a l y t i c  c o n d i t i o n s  may d e v e lo p  i n  e i t h e r  m o th e r  
" o r  c h i l d  d u r i n g  t h e  p u e r p e r iu m ,  and  t h a t  b r a n c h e s  
" o f  t h e  s a c r a l  p l e x u s  so m e tim es  s u f f e r  f ro m  p r e s s u r e  
" d u r i n g  l a b o u r  i s  d e m o n s t r a t e d  b y  t h e  f a c t  t h a t  many 
" p a t i e n t s  c o m p la in  o f  i n t e n s e  n e u r a l g i a  o r  o f  c ram p -  
" l i k e  p a i n s  e x t e n d in g  down one o r  b o t h  l e g s  a s  s o o n  
" a s  t h e  h e a d  b e g i n s  t o  d e s c e n d  i n t o  t h e  p e l v i c  c a n a l .  
"As a r u l e , * o f  c o u r s e ,  t h e  c o m p r e s s io n  i s  r a r e l y  
" s e v e r e  enough  t o  g i v e  r i s e  t o  g r a v e  l e s i o n s .  I n  
"some i n s t a n c e s ,  h o w e v e r ,  th e  p a i n  c o n t i n u e s  a f t e r  
" d e l i v e r y  a n d  i s  a c c o m p a n ie d  b y  t h e  d e v e lo p m e n t  o f  
" p a r a l y s i s  in  t h e  m u s c le s  s u p p l i e d  b y  t h e  e x t e r n a l  
" p o p l i t e a l  n e r v e  -  t h e  f l e x o r s  o f  t h e  a n k l e  and  t h e  
" e x t e n s o r s  o f  th e  t o e s  -  th e  g l u t e a l  m u s c le s  o c c a s i o n 
a l l y  becom ing  a f f e c t e d  t o  a  l e s s e r  e x t e n t . "

"THOMAS" m e n tio n e d "H u n e rm a n n 1s"  e x p l a n a t i o n ,  a n d  th e n  
g o e s  on t o  s a y  t h a t : -

" I n  t e n  p e r  c e n t  o f  i n d i v i d u a l s  th e  i n t e r n a l  and  
" e x t e r n a l  p o p l i t e a l  n e r v e s  a r e  s e p a r a t e  r l g j i t  up  t o  
" t h e i r  r e s p e c t i v e  o r i g i n s  i n  t h e  s a c r a l  p l e x u s .  
" U s u a l l y  t h e  e x t e r n a l  p o p l i t e a l  a r i s e s  from  t h e  f o u r t h  
" a n d  f i f t h  lu m b a r  a n d  f i r s t  an d  se c o n d  s a c r a l  n e r v e s  -  
"m ost o f  t h e  f i b r e s  com ing  f ro m  t h e  f i f t h  lu m b a r  and  
" f i r s t  s a c r a l ,  and m o s t  o f  t h e  f i b r e s  o f  t h e  i n t e r n a l  
" p o p l i t e a l  come f ro m  t h e  f i r s t  and  se c o n d  s a c r a l .
" T h i s  e x p l a i n s  why o f t e n  o n ly  a  p a r t i a l  p a r a l y s i s  an d  
" a n a e s t h e s i a  a r e  p r e s e n t ,  a s  n o t  a l l  t h e  r o o t s  s u p p l y -  
" in g  f i b r e s  to  t h e  v a r i o u s  n e r v e s  may b e  i n j u r e d .
"The u p p e r  r o o t s  o f  t h e  s a c r a l  p le x u s  do n o t  l i e  on 
" t h e  p y r i f o r m i s  m u s c le ,  b u t  a g a i n s t  t h e  bone o f  t h e  
" p e l v i s ,  a n d  h e n c e  t h e y  a r e  e a s i l y  i n j u r e d .  I t  i s  th e  
" d o r s a l  o f f s e t s  o f  t h o s e  r o o t s  w h ich  l i e  a g a i n s t  t h e  
" b o n e ,  and t h e  e x t e r n a l  p o p l i t e a l  n e r v e  i s  made up  
" c h i e f l y  f ro m  t h e s e  d o r s a l  o f f s e t s .  T h is  e x p l a i n s  why 
" th e  p a r a l y s i s  i s  o f t e n  l o c a l i s e d  t o  t h i s  n e r v e . "

He show s a  t e n d e n c y  a l s o  t o  a s c r i b e  t h e  p a r a l y s i s  to  
s e p t i c  i n f l a m m a t io n  p r o p a g a t e d  d i r e c t l y  t o  t h e  n e r v e  
t r u n k s  f ro m  a  m e t r i t i s  o r  p e r i m e t r i t i c  c e l l u l i t i s .

"THOMAS" explains h is  second case (page 2$ number 10), 
in  which there was a b ila te r a l  a f fe c t io n  by the  
changes in  the p o s it io n  o f  the head and the frequent
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c h a n g in g  o f  t h e  f o r c e p s  g r i p  ( t h e y  w ere  r e - a p p l i e d  
f i v e  o r  s i x  t i m e s ) .  T h is  i s  q u i t e  r a t i o n a l ,  a s  i f  
t h e  h e a d  b e  moved f ro m  one o b l i q u e  t o  t h e  o t h e r ,  t h e r e  
seems no r e a s o n  why i n j u r i o u s  p r e s s u r e  s h o u ld  n o t  h a v e  
b e e n  e x e r t e d  i n  b o t h  p o s i t i o n s .

" W INDS CHE ID n q u o te s  "H unerm ann’s "  e x p l a n a t i o n .  
"SC^VENKENBECHER" s a y s  -  "S u ch  c a s e s  a r e  m a in ly  a f t e r  
th e  a p p l i c a t i o n  o f  h ig h  f o r c e p s  t o  a  l a r g e  h e a d  i n  a  
g e n e r a l l y  c o n t r a c t e d  p e l v i s .  P a r a l y s i s  f o l l o w s  imme d 
i a t e l y  o r  3Qon a f t e r . The p e r o n e a l  n e r v e  i s  u s u a l l y  
a f f e c t e d  owing t o  t h e  l u m b o - s a c r a l  n e r v e  ( f ro m  w h ic h  
m ost o f  t h e  f i b r e s  o f  th e  p e r o n e a l  n e r v e  co m e) ,  w h ic h  
r u n s  o v e r  t h e  b r im  o f  th e  p e l v i s ,  n o t  b e in g  p r o t e c t e d  
by  t h e  p y r i f o r m i s  m u sc le  a s  a r e  t h e  r e s t  o f  t h e  s a c r a l  
p le x u s  n e r v e s . "

E i s  s t a t e m e n t  t h a t  t h e  p a r a l y s i s  f o l l o w s  im m e d ia te ly  
o r  so o n  a f t e r  l a b o u r  i s  i m p o r t a n t ,  a s  some c a s e s  a r e  
r e c o r d e d  as  f i r s t  a p p e a r i n g  on  th e  s e c o n d  d ay  o r  t h e  
t h i r d , o r  n o t  t i l l  t h e  n i n t h ,  a s  i n  one o f  H o w e l l ’ s 
c a s e s .

"JACK," w r i t i n g  o f  h i s  f i r s t  c a s e ,  c o n c lu d e s  t h a t  t h e  
symptoms a r e  due t o  p r e s s u r e  on t h e  n e r v e s ,  and  n o t  
t o  in f l a m m a t io n  a s  t h e  o n s e t  was w i t h i n  tw e lv e  h o u r s  
a f t e r  l a b o u r .  I n  h i s  s e c o n d  c a s e  h e  m e n t io n s  t h a t  t h e  
n a t i e n t  was s u f f e r i n g  f ro m  P h t h i s i s ,  and  s a y s  t h a t  
"many c a s e s  o f  n e u r i t i s  a r e  r e p o r t e d  a f t e r  T u b e r c u l o s 
e s ; *  a n d  "SUCKLING" r e p o r t s  a  s i m i l a r  c a s e  o f  p e r o n e a l  
p a r a l y s i s  i n  a  p h t h i s i c a l  p a t i e n t .

"ARMITAGE WHITMAN" r e p o r t s  a  c a s e ,  and  g o e s  on t o  s a y  
t h a t  -  "The d i a g n o s i s  l i e s  b e tw e e n  two p o s s i b l l i t i e s ,  
" i . e .  i n j u r y o f  t h e  m a in  n e r v e  t r u n k s ,  a s  t h e y  c r o s s  t h e  
" p e l v i c  b r im ,  b y  th e  f o e t a l  h e a d ,  o r  f o r c e p s  o r  p e r o n -  
" e a l  i n j u r y  a t  th e  n e c k  o f  t h e  f i b u l a  b y  a  l e g - h o l d e r . *  
He e x p l a i n s  th e  s e l e c t i o n  o f  t h e  e x t e r n a l  p o p l i t e a l  
n e r v e  on t h e  same l i n e s  a s  "H unerm ann ."

"HOWELL" I n  t h e  S t .  B a r th o lo m e w ’ s H o s p i t a l  R e p o r t  r e 
c o r d s  t h r e e  c a s e s .  I n  t h e  f i r s t  h e  g i v e s  t h e  d a t e  o f  
o n s e t  o f  p a r a e s t h e s i a  a s  t h e  s i x t h  d a y ,  f o l l o w e d  
" s h o r t l y "  b y  w eak n ess  o f  t h e  l e g .  In  t h e  s e c o n d  c a s e  
th e  o n s e t  o f  p a i n  was th e  s e c o n d  d a y ,  and  w e ak n ess  o f
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th e  m u s c le s  was n o t  n o t i c e d  t i l l  wa d a y  o r  two 
l a t e r w b y  t h e  p a t i e n t  h e r s e l f * I n  t h e  t h i r d  c a s e  
num bness and p a i n  made t h e i r  a p p e a r a n c e  on  t h e  n i n t h  
d a y ,  and  f o o t - d r o p  n o t  t i l l  ” a  few  d a y s  l a t e r . ” H is  
c a s e  h i s t o r i e s  seem t o  d i f f e r  i n  no way f ro m  a l l  t h e  
o t h e r  c a s e s  r e c o r d e d ,  e x c e p t  i n  t h i s  m a t t e r  o f  d a t e  
o f  o n s e t .  When we c o n s i d e r  t h e  c a u s e  o f  t h e s e  p a r a l 
y s e s  i t  seems im p o s s ib l e  t o  b e l i e v e  t h a t  h i s  t h r e e  
c a s e s  d i d  n o t  conform  t o  t h e  u s u a l  t im e  o f  o n s e t .
H is  own w o rd in g  o f  t h e  r e p o r t s  l e a d s  us  t o  t h i n k  t h a t  
t h e  t r u e  t im e  o f  o n s e t  may n o t  h a v e  b e e n  s o u g h t  f o r .
He i s  vague  i n  h i s  s t a t e m e n t s  o f  t i m e s .  I n  h i s  f i r s t  
c a s e  he u s e s  t h e  w ord  ns h o r t l y . ” In  h i s  s e c o n d  c a s e  
” a  d ay  o r  two l a t e r . ” I n  h i s  t h i r d  c a s e  ” a  few d a y s  
l a t e r . ” I n  t h e  s e c o n d  c a s e ,  a l t h o u g h  s e v e r e  p a i n  h ad  
b e e n  p r e s e n t  i n  t h e  r i g h t  l e g  s i n c e  t h e  s e c o n d  d a y  o f  
t h e  p u e r p e r iu m ,  i t  was o n ly  ” a  d a y  o r  two l a t e r ” t h a t  
” t h e  p a t i e n t  n o t i c e d  t h a t  h e r  l e g  was w eak ,  an d  t h a t  
s h e  c o u ld  n o t  move t h e  f o o t  p r o p e r l y . ” My own e x p e r 
i e n c e  ( i n  Case 4 o f  my s e r i e s )  shows t h a t  t h e  m i l d e r  
t y p e s  may b e  o v e r l o o k e d .  P a t i e n t s  e x p e c t  p a i n s ,  and  
d u r in g  l a b o u r  th e  m a j o r i t y  e x p e r i e n c e  p a i n s  and  cram ps 
i n  t h e  l i m b s ,  s o  t h a t  t h e y  may n o t  draw a t t e n t i o n  t o  
c o n t i n u i n g  p a i n  i n  a  l im b  o r  some d e g r e e  o f  n u m b n ess .  
I n  t h e  t y p i c a l  c a s e ,  l i m i t e d  to  t h e  a n t e r i o r  g ro u p  o f  
m u s c le s  o f  t h e  l e g ,  t h e y  c a n  s t i l l  move t h e  a f f e c t e d  
l im b  a b o u t  and f l e x  t h e  h i p  and  k n e e ,  and  p a r a l y s i s  
u n d e r  t h e s e  c i r c u m s t a n c e s  does  n o t  o c c u r  t o  th e m . 
E x a m in a t io n ,  h o w e v e r ,  w ou ld  show t h e  w e ak n ess  o f  t h e  
a n t e r i o r  g ro u p  o f  m u s c le s  o f  th e  l e g .  I  b e l i e v e  t h a t  
t h e  abo v e  i s  a  r e a s o n a b l e  e x p l a i n a t i o n  o f  t h e  s u p p o s e d  
l a t e  o n s e t  i n  ” H o w e l l ’ s ” c a s e s .

”KLEINBERG” s a y s  t h a t  i n  a l l  b u t  t h r e e  c a s e s  h e  h a s  
e v e r  r e a d  o f ,  t h e r e  i s  p r o o f  o f  i n t r a - p e l v i e  p r e s s u r e  
due to  one o f  t h e  f o l l o w i n g : -  ( i )  d i s p r o p o r t i o n  b e 
tw e e n  t h e  f o e t a l  h e a d  and  p e l v i s ;  ( i i )  p r o lo n g e d  o r  
d i f f i c u l t  l a b o u r ;  ( i i i )  i n s t r u m e n t a t i o n .  The t h r e e  
p o s s i b l e  e x c e p t i o n s  a r e : -  ( i )  a  c a s e  o f  o b s t e t r i c a l  
p a r a l y s i s  i n  a  woman s i x  m onths  p r e g n a n t ;  ( i i )  ” How- 
e l l ' s  two c a s e s  o f  p a r a l y s i s  i n  a p p a r e n t l y  n o rm a l 
l a b o u r s .  ”K l e i n b e r g ” s a y s  t h a t  t h e  t h e o r y  o f  d i r e c t  
p r e s s u r e  o n  t h e  n e r v e s  c a n n o t  b e  t r u e ,  a s  m ost o f  t h e  
c a s e s  a r e  b i l a t e r a l .  ”The f a c t  t h a t  t h e  p r e s s u r e  i s  
”n o t  o f  th e  same i n t e n s i t y  on a l l  t h e  n e r v e  b u n d l e s  
” a c c o u n t s  f o r  th e  p e c u l i a r  a n d  i r r e g u l a r  d i s t r i b u t i o n  
” o f  t h e  m o to r  a n d  s e n s o r y  sym ptom s.
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" T h e re  i s  a lw a y s  a  b i l a t e r a l  l e s i o n ,  a l t h o u g h  t h e  
"symptoms a r e  more p ro n o u n c e d  on one s i d e .  The 
" l e s i o n  i s  a t  o r  n e a r  t h e  p ro m o n to ry  and  c o n s e q u e n t l y  
" t h e  lo w e r  lu m b ar  an d  u p p e r  s a c r a l  n e r v e s  a r e  i n 
v o l v e d . "  He q u o te s  o t h e r  a u t h o r s ,  e s p e c i a l l y " T h o m a s ,"  

a s  s a y in g  t h a t  t h e  n e r v e  f i b r e s  o f  th e  e x t e r n a l  p o p 
l i t e a l  l i e  c l o s e  to  t h e  bone  o f  t h e  p e l v i s ,  a n d  so  
a r e  e a s i l y  dam aged , w h e re a s  t h e  r e s t  o f  th e  p le x u s  
i s  c u s h io n e d  on th e  p y r i f o r m i s  m u s c le .  He c o n c lu d e s  
t h a t  -  "The p a r a l y s i s  i s  due t o  i n c r e a s e d  i n t r a -  

" p e l v i c  p r e s s u r e  c a u s in g  t ra u m a  t o  t h e  s c i a t i c s .  The 
"symptoms u s u a l l y  a p p e a r  im m e d ia te ly  a f t e r  d e l i v e r y ,
" b u t  th e y  may b e  d e l a y e d .  They a r e  b i l a t e r a l ,  an d  
" i n c l u d e  m oto r  and  s e n s o r y  c h a n g e s .  No c u r a t i v e  
" m e a su re s  ."

A s u rv e y  o f  t h e  l i t e r a t u r e  shows h i s  s t a t e m e n t ,  t h a t  
m ost c a s e s  a r e  b i l a t e r a l ,  t o  be  i n c o r r e c t .  A l th o u g h  
he  u s e s  th e  i d e a  o f  p r e s s u r e  on t h e  s c i a t i c s  t o  e x 
p l a i n  t h e s e  c a s e s ,  h e  a p p a r e n t l y  d o e s  n o t  b e l i e v e  i t  
due  t o  d i r e c t  p r e s s u r e ,  by t h e  f o e t a l  h e a d ,  f o r  i n s t 
a n c e .  He g i v e s  a  c l u e  t o  h i s  l i n e  o f  t h o u g h t ,  how
e v e r ,  i n  d i s c u s s i n g  t h e  c a s e  o c c u r r i n g  i n  a  s i x  m on ths  
p r e g n a n t  woman. He s a y s  -  " i t  n e e d  n o t  be  a n  e x c e p t -  

" i o n  t o  th e  u s u a l  c a u s e s ,  a s  t h e r e  may h a v e  b e e n  an  
" u n u s u a l  amount of L iq u o r  A m n ii ."

"M. ANDERODIAS" e x p l a i n s  h i s  two c a s e s  b y  s a y i n g  
t h a t  -  "Some p o s t - p a r  turn u t e r i n e  i n f e c t i o n  was p r e s -  

" e n t . "  H e , t h e r e f o r e ,  a t t r i b u t e s  t h e  c o n d i t i o n  t o  a n  
in f la m m a to r y  n e u r i t i s ,  and  n o t  t o  d i r e c t  t r a u m a .  He 
g i v e s  th e  t im e  o f  o n s e t  a s  f i v e  a n d  e i g h t  d a y s  a f t e r  
c o n f in e m e n t .

"LLOID" r e c o r d s  a  c a s e  w here  symptoms w e re  n o t  com
p l a i n e d  o f  t i l l  t h e  n i n t h  d a y ,  b u t  th e  p a t i e n t  s t a t e d  
t h a t  th e y  h a d  b e e n  p r e s e n t  s i n c e  t h e  b i r t h  o f  t h e  
c h i l d .  He a l s o  d i s c la s s e s  t h e  p u e r p e r a l  p a r a l y s i s  i n  
a n i m a l s ,  due t o  M e t r i t i s .

I t  seems f a i r  t o  a d d  t h a t  lo n g  b e f o r e  "Hunermann" 
w r o te  h i s  p a p e r  I n  1 9 0 0 ,  " P r o f e s s o r  O t to  S p i e g e l b e r g "  
o f  t h e  U n i v e r s i t y  o f  B r e s l a u ,  i n  1 8 8 8 ,  g av e  t o  th e  
w o r ld  a  c o r r e c t  a c c o u n t  o f  t h e  c a u s a t i o n  o f  t h e  p a r a l 
y s i s .  H is  name seems t o  h a v e  b e e n  f o r g o t t e n ,  a s  m o s t  
o f  t h e  w r i t e r s  q u o te  "H unerm ann ."  " S p i e g e l b e r g "  s a i d : -



26 -

"The p r e s s u r e  a s s o c i a t e d  w i t h  p a r t u r i t i o n  m ost 
" f r e q u e n t l y  a c t s  on t h e  l a t e r a l  b r a n c h  o f  th e  
" s c i a t i c ,  i . e .  t h e  p e r o n e a l  n e r v e ,  w hose f i b r e s  
"come f ro m  t h e  l u m b o - s a c r a l  c o r d ,  a n d  t h i s  i s  t h e  
" o n l y  n e r v e  w h ich  c a n  b e  p r e s s e d  on a t  t h e  p e l v i c  
" b r im ,  w h ere  t h e  p r e s s u r e  d u r in g  l a b o u r  i s  m ost 
" s e v e r e .  T h is  p r e s s u r e  a c t s  a t  t h e  p o i n t  w h ere  
" t h e  n e r v e  t u r n s  downwards and  b a c k w a rd s  f ro m  th e  
" p o s t e r i o r  ed g e  o f  t h e  b r im  i n  o r d e r  to  fo rm  th e  
" s a c r a l  p l e x u s .  C o n s e q u e n t ly ,  t h i s  t r a u m a t i c  
" n e u r a l g i a  and  p a r e s i s  a r e  m a in ly  o b s e rv e d  w h e r e ,  
"o w in g  to  p e l v i c  c o n t r a c t i o n  a n d  e s p e c i a l l y  t o  t h e  
" h e a d  e n g a g in g  i n  an  u n f a v o u r a b l e  m anner ( f a c e  and  
"brow  p r e s e n t a t i o n s ,  e x t r a  m ed ian  e n t r a n c e )  p r o 
l o n g e d  u n i l a t e r a l  p r e s s u r e  h a s  b e e n  e x e r t e d  a t  t h a t  
" s p o t .  I n  w h a te v e r  way th e  a f f e c t i o n s  m e n t io n e d  may 
" h a v e  a r i s e n ,  c o m p le te  r e s t o r a t i o n  o f  t h e  n o rm a l 
" f u n c t i o n  u s u a l l y  o c c u r s ,  th o u g h  n o t  uncommonly t h e r e  
" i s  c o n s i d e r a b l e  d e l a y .  The p r o g n o s i s  i s  w o r s t  w i th  
" t r a u m a t i c  p a r a l y s i s .  H ere  c o m p le te  l o s s  o f  pow er 
"may p e r s i s t  i f  t h e  l u m b o - s a c r a l  n e r v e  h a s  b e e n  so 
" s e r i o u s l y  b r u i s e d  t h a t  no r e c o v e r y  c a n  t a k e  p l a c e . "

L i t t l e  o r  n o t h i n g  i s  s a i d  r e g a r d i n g  t r e a t m e n t . I n  
s e v e r e  c a s e s  a  b a c k  s p l i n t ,  w i th  f o o t  p i e c e  t o  p r e 
v e n t  t h e  d r b p - f o o t ,  and  r e g u l a r  m assag e  an d  e l e c t r i c 
a l  t r e a t m e n t  to  p r e v e n t  w a s t i n g  o f  t h e  a f f e c t e d  
m u s c l e s ,  w ou ld  h a s t e n  r e c o v e r y .  I n  t h e  l e s s  s e v e r e  
c a s e s  a  b e d  c a g e  t o  p r e v e n t  t h e  w e i g h t  o f  t h e  b e d 
c l o t h e s  a c c e n t u a t i n g  t h e  d r o p - f o o t ,  a n d  d a i l y  m a ssa g e  
and p a s s i v e  movements w ou ld  seem s u f f i c i e n t  i f  e l e c t 
r i c a l  s t i m u l a t i o n  o f  t h e  a f f e c t e d  m u s c le s  w e re  n o t  
p r a c t i c a b l e .

I  b e l i e v e  t h a t  a  c e r t a i n  am ount o f  p r e v e n t i o n  c o u ld  
b e  e x e r c i s e d  b y  th e  m e d i c a l  a t t e n d a n t  i n  some c a s e s .
I  r e f e r  t o  t h o s e  l i k e  M rs. L i l i a n  H ardy  (C ase  1 ) ,  
w h ere  w i t h  a  n o rm a l  p e l v i s ,  t h e  c a u s a l  f a c t o r  was 
t h e  e x t e n d e d  h e a d  r e s u l t i n g  i n  no  a d v a n c e ,  an d  h e n c e  
p r o lo n g e d  p r e s s u r e  a t  one p o i n t .  T h is  s t a t e  o f  a f 
f a i r s  c o u ld  b e  r e m e d ie d ,  a s  was a c t u a l l y  d o n e ,  b u t  i n  
h e r  c a s e  i t  was t o o  l a t e  -  t h e  damage was a l r e a d y  
d o n e .  O b v io u s ly ,  n o t h i n g  ca n  b e  done  when t h e  l e s i o n  
o c c u r s  d u r i n g  th e  c o u r s e  o f  a  f o r c e p s  o r  o p e r a t i v e  
d e l i v e r y  c o n d u c te d  u n d e r  a n a e s t h e s i a ,  b e c a u s e  t h e r e
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w i l l  b e  no i n d i c a t i o n  f ro m  t h e  p a t i e n t  u n t i l  h e r  
r e c o v e r y  f ro m  t h e  a n a e s t h e t i c .  I n  t h a t  o t h e r  g r o u p ,  
w here  t h e r e  i s  a  s l i g h t l y  c o n t r a c t e d  m a t e r n a l  p e l v i s ,  
o r  a  l a r g e  f o e t a l  h e a d  c a u s i n g  a  v e r y  t i g h t  f i t ,  t h e  
symptoms may come on i n  th e  c o n s c i o u s  woman. I n  t h i s  
and  th e  p r e c e d i n g  g r o u p ,  t h e  o n l y  m e a su re  l i k e l y  t o  
b e  o f  a n y  h e l p  w ould  b e  t o  make c e r t a i n  t h a t  th e  
f o e t a l  h e a d  was w e l l  f l e x e d ,  so  a s  t o  h a v e  t h e  s m a l l 
e s t  p o s s i b l e  d i a m e t e r s  e n g a g in g ,  f o l l o w e d  b y  f o r c e p s  
a t  t h e  e a r l i e s t  p o s s i b l e  moment, s o  a s  t o  l i m i t  th e  
t im e  t h e  n e r v e  r o o t s  w ere  e x p o s e d  to  p r e s s u r e .  I  do 
n o t  t h i n k  C a e s a r i a n  S e c t i o n  o r  C ra n io to m y  h a v e  a  
p l a c e  am ongst m e a s u re s  d e s i g n e d  to  l i m i t  th e  e x t e n t  
o f  a l e s i o n  t h a t  h a s  o b v i o u s l y  b e g u n .  We c a n n o t  e s t i m  
a t e  t h e  p o s s i b l e  s e v e r i t y  o f  t h e  l e s i o n ,  and  t h e  g re a t*  
e s t  d i s a b i l i t y  t h a t  c a n  o c c u r  i s  s l i g h t  com pared  w i t h  
t h e  g r a v i t y  o f  t h e  tw o  o p e r a t i o n s  m e n t io n e d .
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CASE 5 .

"W illiam  Campbell" in  the Edinburgh Journal o f Medical Science, 
1826, Vol. 1 , p . 108.

quotes the case o f a woman in labour, seventh pregnancy, who 
developed Surgical Emphysema of the neck and thorax. Labour 
was prolonged four days. She was bled s ix ty  ounces in  a l l .
The baby was s t il lb o rn , and afterwards she had a lameness of 
the r ig h t le g . (Ho other d e ta ils  given of p resentation , or 
p o s itio n , or p e lv ic  measurements, or size o f baby).

CASE 6.

"Fleetwood C h u rch ill” in  the Lublin Q uarterly Journal o f Medical 
Science, 1854, May 1 s t . ,  Vol. x v i i ,  p . 257,

describes two cases, (a ) A prim ipara, age 21, in  labour seven 
hours. The ch ild  was bom a liv e . He states that on the second 
day afterwards she was unable to move the rig h t le g . S e n s ib ility  
in  the a ffec ted  le g  was less and she had foot-drop. Three months 
afterwards there was considerable improvement, but not complete 
recovery. (Ho d e ta ils  o f measurements, presentation , p o s itio n , 
or fo rceps).

CASE 7 .

(b) A th ird  pregnancy case, age S3. In  "heavy labour” fo r twelve 
hours ; forceps d e liv e ry . Luring labour she had spasms o f pain  
in  the l e f t  le g , and a f te r  confinement she could not move the 
l e f t  leg  and foot p roperly . There was diminished sensation on 
the dorsum and sole o f the fo o t, together w ith  foot-drop. She 
was w ell in  one month. (Ho d e ta ils  o f p o s itio n , or measurements, 
or size o f ch ild . As forceps were app lied , i t  is  presumed i t  was 
a v e r te x ) .

CASE 8.

In  the same Journal is  reoorded a case o f a woman in  second preg
nancy, age 28. Labour las ted  twelve hours, and fo r the la s t three  
hours there were strong pains and no advance. Ho anaesthetic was 
given, but forceps were app lied . Luring d e liv e ry  there were severe 
pains and cramps in  the r ig h t th igh  t i l l  the b ir th  of the ch ild . 
Hext morning she had p ara lys is  o f the whole lim b. I t  was cold , but 
not p a in fu l. Seven days la te r  there was some s c ia t ic a , and two 
days la te r  s t i l l  there was swelling of the ankle and dorsum of the 
fo o t. Seven weeks a f te r  d e live ry  her condition was;- wasting of 
the whole o f the r ig h t th igh and le g , esp ec ia lly  the c a lf  muscles.
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The next in  order o f wasting were the hamstrings, and then 
the glutens maximus. Foot-drop was almost complete -  f le x io n  
at the ankle being very s lig h t. Sensation o f the whole leg  
was normal, except over the front o f the ankle, where much pain  
was f e l t .  The re flexes  were normal; no reaction  o f degeneration, 
but less reaction  present than on the l e f t  side.
Six months a f te r  labour she had quite  recovered.

CASE 9.

"Thomas1’ in  the John Hopkins Hospital B u lle t in , 1900, Vo l. x i ,  
p. 279,

quotes two cases (a ) a secundipara, in  1899, age 26.
The membranes ruptured at 7 .a.m. on the tenth of May. Labour 
pains d id  not begin t i l l  about l.p .m . About 3 or 4 p.m. pains 
began in  the back of the rig h t le g , between the knee and h ip . 
There were no muscular spasms and not much progress was made.
At 9 .a.m. she was anaesthetised and forceps were app lied. The 
c h ild  died soon afterwards. Next morning she had severe pain  
in  the whole r ig h t leg  and the whole leg  was paralysed and numb.
In Ju ly there was s t i l l  complete para lys is  of the muscles 
supplied by the external p o p lite a l nerve, and there was weakness 
of the c a lf  muscles and the flexo rs  of the knee. The reaction  
o f degeneration was present in  the d is tr ib u tio n  of the externa l 
p o p lite a l nerve. There was a d is tin c t d u llin g  o f touch temper
ature and pain sensation over the outer h a lf  of the le g , below 
the knee, but not complete anaesthesia. The knee jerks were 
plus. There was no a c h ille s  je rk  on the r ig h t side, but i t  was 
present on the l e f t  side. P lan tar re f le x  was fle x o r on both 
sides. Measurements were normal (not g iven). The c h ild  was 
la rg e . Her la te  condition was atrophy of the rig h t leg  below 
the knee, i . e .  3 - 4  cms. less than the l e f t  c a l f ,  and the 
degree o f anaesthesia was less . Coldness and blueness o f the 
leg  were present.

C4SE.10-

(b) A primapara, age 25. When seven months pregnant she had 
pains in  the lower abdomen and the front o f both th ighs. She 
started  labour a t 4 .a .m . on February 2nd., 1900, when the 
labour pains were severe. At 6.p.m. no progress had been made, 
and the labour pains were weak. She was anaesthetised; forceps 
were app lied , and w ith  great d i f f ic u l t y  a twelve and a h a lf  
pound c h ild  was extracted . The in te rc r is ta l  diameter was 25 cms., 
interapinous diameter 22-|- cms. and the diagonal conjugate 
was 11 cms. The p e lv is  was genera lly  contracted and the vertex



-  30 -

presented, (p o s itio n  not g iven ). A fte r recovering from the 
anaesthesia she had. pain in  both legs below the knees. The 
puerperium was normal. There was complete p ara lys is  o f the 
a n te rio r group o f muscles o f the l e f t  leg  and. very l i t t l e  power 
in  the corresponding group in  the r ig h t leg .

Toes. Flexion was good on the rig h t side. Yfeak on the l e f t .  
Extension weak rig h t side. TTil on l e f t .

Knees. Extension strong both sides.
Flexion strong on rig h t side. Weak on l e f t .
Knee jerks both p lus.

H ips. Flexion strong in both.
Extension weak, esp ecia lly  on l e f t  side (gluteus  
maximus). Adduction f a i r  and equal. Abduction 
weak, esp ec ia lly  on l e f t  side (gluteus medius).
In te rn a l and external ro ta tio n  equal, but only 
f a i r  (gluteus medius).

There was p a r t ia l  reaction  o f degeneration of the muscles o f the 
r ig h t external p o p lite a l,  completely so on the l e f t  side. In  
the other muscles there was none.
ffo sensory changes were present, but sw elling o f the dorsum o f  
the le f t  foot was present. There was no a c h ille s  je rk  on e ith e r  
side. P lan tar re flexes  were equal and f le x o r. There were no 
vasomotor changes.

CASE 11.

• The Journal o f O bstetrics and Gynaecology o f the B r it is h  Empire, 
1913, Vol. 24, p . 37,

quotes from Staude (monatsch fu r Geburtsund, Gynaec.) 1913, Ht 5, 
who records two cases;-
( i )  A prim ipara, vertex  presenting, d i f f ic u l t  forceps d e liv e ry . 
Shortly a f te r  d e live ry  she complained of pains in  one le g , and 
the muscles supplied by the external p o p lite a l were paralysed, 
and the e le c t r ic a l  reactions a lte re d , esp ec ia lly  the farad ic  
reaction . She recovered in  eighteen months.

CASE 12.
( i i )  A m u ltipara , breech presenting. Shortly a f te r  labour she 
had anaesthesia on the outer side of the leg  snd dorsum o f the 
fo o t, and p ara lys is  o f the lim b. The adductors of the opposite 
th ig h  were a ffe c te d . There had been d i f f ic u lty  in  ex trac tin g  
the fo e ta l arms. Recovery took place in  six months.
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CASE I S .

The Journal of O bstetrics and Gynaecology of the B ritis h  
Empire, 1902, V o l. 2 . ,  p. 66,

quotes fram"Yi/indscheid,"Cent, fu r Gynak. Ho. 19, 1902, 
the case o f a prim ipara aged 23, who had a small round p e lv is  -  
the diagonal conjugate being 4 .4  inches. She had two eclamp
t ic  attacks during labour. D elivery  was by forceps. She was 
seen one month a f te r  labour, when rig h t foot-drop and para lys
is  o f the r ig h t peroneal nerve were present. Abduction of the 
foot was perfect; adduction was d efec tive . Extension o f the 
foot was impossible; there was no anaesthesia; the leg  was 
wasted. He quotes',Hunermann',for the explanation -  i . e .  that 
the fib re s  of the peroneal come from the fo u rth  and f i f t h  
lumbar, and that these l i e  on bone, whereas the remainder of 
the plexus is  protected by the pyrifo rm is . He says that 
"Zangemeister" had seen only two cases in  f if te e n  hundred 
confinements.

CASE 14.

The Journal o f O bstetrics and Gynaecology o f the B r itis h  
Qnpire, 1903, Vo l. 3 , p . 268,

quotes from,fSohwenfcenbecher/’Deutsches Archiv fu r K lin isohe  
Med. 1903, Bd. 74, p .504.
He gives d e ta ils  o f  cases;-
( i )  A prim ipara w ith  a gen era lly  contracted f la t  r ic k e ty  p e lv is . 
The true conjugate measured 3 inohes. Forceps were applied;
the c h ild  was s t il lb o rn . A few hours la te r  i t  was found that 
she could not move her r ig h t fo o t. There was no p a in , but 
p a r t ia l  anaesthesia of the le g  was present. Five months la te r  
there was ty p ic a l peroneal p a ra ly s is , w ith  in a b i l i ty  to ra ise  
the forepart o f the foot or to evert i t .  There was no pain and 
no actual loss o f sensation, although a fe e lin g  of numbness was 
present. The condition was much the same a fte r  a year and a 
h a lf .  She had scarring of the cerv ix  and upper part o f  the 
vagina on the r ig h t side.

w e  15,
( i i )  A prim ipara , whose external conjugate measured 9 inches.
The sacral promontory could not be reached. Forceps were ap
p lie d , and a l iv in g  c h ild , weighing seven pounds, was bora.
She had severe pain during the forceps operation. Three days 
a f te r  d e livery  she had pains in  the p e lv is , extending down in to  
the r ig h t le g , and d i f f ic u lty  in  moving the le g . There was no 
p yrex ia , but a burning and numb fe e lin g  o f the rig h t knee and
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fo o t, and weakness o f the r ig h t h ip , and wasting of the le g .
Dor si f le x io n  and aversion o f  the r ig h t foot were diminished.
There was a large scar in  the rig h t la te ra l  fo rn ix  and pressure 
over the r ig h t s a c ro -ilia c  synchondrosis, and palpation  o f the 
r ig h t sacral foramen per rectum caused severe pain . She 
improved g re a tly , but two toes remained paralysed, and she 
could only walk fo r  less than h a l f  an hour at a tim e.

CASE 16.

"Dr. Jack ,” in  the P ra c tit io n e r , 1911, LXXXV1, p . 586,

records the case o f ( i )  a prim ipara in  labour on July 2 7 th .,
1910. The p e lv is  was genera lly  contracted; there was a large  
head; a high forceps operation was performed; the baby was s t i l l 
born. Hext morning she f e l t  her le f t  foot was "dead.” There 
was anaesthesia over the lower leg  and fo o t, and p ara lys is  not 
s t r ic t ly  ou tlined . Ten days a f te r  labour she had a burning pain  
below the knee. Anaesthesia extended from two inches below the 
neck o f the fib u la  to the external m alleo lus, and a l l  over the 
dorsum o f the fo o t, and p o s te r io r ly  to the middle l in e ,  and 
a n te r io r ly  as fa r  as the edge o f the t ib ia .  Pain sense remained 
over th is  area. There was complete para lys is  o f the t ib ia l is  
anticus, the extensors o f the toes and the peronei. There was 
tenderness in  the s c ia t ic  notch and along the course o f the 
nerve. Per rectum the l e f t  side of the p e lv is  f e l t  tender.

OASE 17.
( i i )  His other case was age 46. She had numbness o f the outer 
side o f the l e f t  leg  a f te r  labour. Severe pain from the great 
toe came on two hours a f te r  labour and las ted  f iv e  hours. Above 
the foot the leg  seemed "dead." The severity  o f the pain dimin
ished, but two weeks a f te r  her confinement she noticed paresis  
and foot-drop. The le f t  leg  was atrophied, and there was s lig h t  
sw elling and erythema at the ankle. Touch sensation was los t 
over the external p o p lite a l d is tr ib u tio n . Pain sensation was 
d u lled , and heat and cold were not d iffe re n tia te d  over th is  area. 
She was su fferin g  from Phth is is  at the apex o f the r ig h t lung, and 
when aged 52 she had had inflammation o f the womb. Treatment was 
rest in  bed and e le o tr ic a l treatm ent. A fte r s ix  weeks the anaes
th e tic  area was smaller and pain was le s s , and she could extend 
her toes. A year a f te r  confinement her power and sensation were 
normal.
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CASE 1 8 .

"Armitage Whitman,” Journal o f Surgery, Gynaecology and 
O bstetrics , Chicago, 1922, V o l. XXXLV, p . 32,

reports the case o f a Jewess aged 43, who had had seven previous 
ch ild ren  and two s t i l lb ir th s  -  a l l  easy labours. In  the case in  
question labour began on the Friday night and continued t i l l  the 
Sunday morning, 1 0 .a .m ., when forceps were app lied . A ten and a 
h a lf  pounds baby was born dead, w ith the head lacera ted . A fte r  
recovering from the anaesthetic the p a tien t complained o f great 
pain in  both legs and in a b i l i ty  to move the le f t  fo o t. There 
was le f t  foot-drop and complete para lys is  o f the l e f t  leg  below 
the knee. The pain gradually wore o f f ,  and at the end of one 
month she had complete para lys is  o f the extensors o f the toes -  
the t ib ia l is  anticus and posticus and the peronei. The flexors  
o f the toes and c a lf  muscles were normal. The re flexes  on both 
sides were normal, end there were no disturbances o f pain or 
temperature, s u p e rfic ia l or deep. The outstanding points are  
the pain in  both legs and the ra p id  recovery of the muscles sup
p lie d  by the in te rn a l p o p lite a l.  He goes on to say that as the  
t ib ia l is  posticus was paralysed, then the t ib ia l is  nerve was in 
volved, as was also shown by the to ta l p ara lys is  below the knee 
(which cleared up ), lo rs if le x io n  o f the l e f t  foot and extensor 
proximal phalanges of the toes was impossible, showing p ara lys is  
of the extensors longus and brevis  digitorum and the extensor 
h a llu c is  proprius. I t  was impossible to abduct the fo o t, showing 
p ara lys is  o f the peroneus longus and b rev is . The knee, ankle and 
p la n ta r re flexes  were normal, and there was no anaesthesia, show
ing that the nerve had recovered. The muscles of the an tero - 
external pos ition  o f the leg  were atrophied and showed no reaction  
to farad ic  or galvanic currents .

"Whitman” says -  "The diagnosis l ie s  between two p o s s ib i l i t ie s ,  
i .e . in ju r y  of the main nerve trunks,as they cross the p e lv ic  brim , 
by the fo e ta l head or forceps, or peroneal in ju ry  a t the neck of 
the fib u la  by a leg  h o ld e r.”
The reason why only the external p o p lite a l is  involved is  that the 
fib re s  cooposing th is  nerve l i e  d ire c t ly  on the bony brim o f the 
p e lv is , w h ils t the other branches o f the sacral plexus are pro
tected  by ly in g  on the p yrifo rm is .

CASE 19.

"Howell," in  S t. Bartholomew^ H ospita l Report 1908-09,

reports the case of ( i ) a prim ipara aged 40. The vertex  presented. 
She was in  labour tw enty-six hours. Forceps were not used; the 
a f te r b ir th  was reta ined  four hours. On the s ix th  day there was
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paraesthesia of the righ t instep and ank le , followed shortly  
by weakness of the rig h t leg . On admission to H o sp ita l, f iv e  
weeks la te r ,  she had wasting below the knee, esp ec ia lly  o f the  
a n te rio r t ib ia l  group and the peronei. I t  was not possib le to  
d o rs if le x  nor evert the foo t. She was able to  feeb ly  extend 
the fo o t. There was s ligh t contracture o f the hamstrings, and 
there was one inch o f wasting on the r ig h t th igh and c a l f ,  as 
compared w ith  the le f t  side; there was no sensory loss. The 
r ig h t knee je rk  was increased, but no a c h ille s  je rk  was present 
on the r ig h t side.

Two months a f te r  labour there was;-

R . l .  in  the t ib ia l is  anticus and external h a llu c is  longus. 
P a rt ia l B.D. in  the extensor longus digitorum , the peronei, 
the t ib ia l is  posticus and the gastrocnemius.
E le c tr ic a l reactions in  the other muscles were normal.

Three months a f te r  labour there was s t i l l  foot-drop and p a r t ia l  
R.2). in  the a ffe c te d  muscles, but she was able to  walk about.

CASE 20.
( i i )  A prim ipara aged 26. Labour was normal. Two days a f te r  
confinement she complained o f severe pain in  the rig h t leg . A 
day or two la te r  the p a tie n t noticed that her leg  was weak, and 
that she could not move the foot properly. She had pain and 
weakness fo r two months. Ho sepsis was present in  th is  case. 
Movements at the hip seemed normal.
At the knee, fle x io n  was weak; extension was good. Complete fo o t-  
drop was present, and no eversion o f the foot was possib le . Ho 
re a l extension of the foot was possible -  only a fle x io n  of the 
toes a c tu a lly . Over the dorsum and sole o f the foot there was 
a s lig h t loss of t a c t i le  and pain sensation. There was R . l .  in  
a l l  o f the a n te rio r t ib ia l  group o f muscles and peronei, also in  
the extensor brevis  digitorum . There was a diminished response 
to fare die and galvanic current in  the c a lf  and hamstrings. The 
r ig h t knee je rk  was double plus: there was no a c h ille s  or p lan ta r  
re f le x  in  the r ig h t le g , and these were normal in  the l e f t  le g . 
A fte r four months of e le c tr ic a l treatment there was only s lig h t  
improvement from the above.

CASE 21.
( i i i )  A te r tip a ra  aged 35.
In  her f i r s t  pregnancy she was in  labour fo r  fo rty -e ig h t hours, 
and delivered  h e rs e lf normally of a nine and a h a l f  pounds baby. 
Her second pregnancy was terminated by forceps d e liv e ry , a f te r  
being in labour fo r th ir ty -s ix  hours. The c h ild  was la rg e . In  
her th ird  labour she had strong pains from the beginning, and at
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the end of the f i r s t  stage the membranes were ruptured, and 
forceps were applied without re s u lt . There was no p e lv ic  
contraction; i t  was a f i r s t  ve rtex , and the head had engaged 
in  the brim but was not fix e d  in  i t .  The delay was said to
be due to  a large fo e ta l head. Caesarian section was performed
a fte r  she had been th ir ty -s ix  hours in  labour. The c h ild  
weighed ten and a h a lf  pounds, and liv e d  eleven days. Hine days 
a f te r  the operation she had numbness and pain in  the r ig h t fo o t, 
and a few days la te r  there was foot-drop and B . l .  in  the muscles 
supplied by the external p o p lite a l nerve. The rig h t th igh and 
l e f t  leg  were normal.
Five months a fte r  labour, the muscles o f the rig h t h ip  were weak. 
Adduction was weaker than abduction. The extensors of the leg  
were strong, but the hamstrings were weak. The peronei were 
paralysed, and there was complete foot-drop, only the toes being 
able to be flexed . Extension of the foot was much weaker than
on the l e f t  side. There was p a r t ia l  loss o f cotton wool sensat
ion in  the f i r s t  sacral nerve d is tr ib u tio n , and less in  the fourth  
and f i f t h  lumbar root d is tr ib u tio n . There was a s lig h t d is tu rb 
ance o f heat and cold sensation in  the same areas. The r ig h t knee 
je rk  was double plus. Ho a c h ille s  je rk  was present on the r ig h t  
or le f t  side. The r ig h t p lan ta r re f le x  was absent; the l e f t  
p la n ta r was fle x o r . In  the l e f t  leg  the e le c tr ic a l reactions were 
ra th er diminished in  the a n te rio r t ib ia l  groxp. There was R.B. 
in  a l l  the muscles below the rig h t knee, and p a r t ia l  B.D. in  the 
g lu te i,adducto rs  and hamstrings, but b ris k  reactions in  the 
extensors o f the leg .

Summing up, he says -  "There were no contracted pelves and no 
sepsis in  any o f the three cases."

The onset in  the f i r s t  was six days a f te r  the confinement;
The onset in  the second was two days a f te r  the confinement;
The onset in  the th ird  was nine days a f te r  the confinement.

He suggests the lesions were due to  delayed ro ta tio n  o f the fo e ta l 
head.

CASE 22.

"Kleinberg" o f Hew York, in  the Journal o f Surgery, Gynaecology 
and O b ste trics , 1927, Vol. 45 ,

records two cases.
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His f i r s t  case was a primipara aged 28. Labour was d i f f ic u l t  
owing to a large fo e ta l head. The fo e ta l head engaged in  the 
pelv ic  brim , but i t  was too large to pass the o u tle t. The 
maternal p e lv is  seemed norm al, and this was confirmed by X-Bay.
The ap p lica tio n  of forceps was unsuccessful, and craniotomy was 
done. The foetus weighed fourteen pounds. On recovering from 
the anaesthetic , she experienced severe pains in  both legs and 
fe e t ,  and could not move e ith e r lim b. A fte r one day she could 
move the thighs and knees, but there was a b i la te r a l  foot-drop.
The p ara lys is  of the l e f t  foot disappeared a f te r  a short tim e, 
but that o f the rig h t foot persisted .
Five months a fte r  the confinement she s t i l l  had pains in both 
legs , and a r ig h t foot-drop. There was an inch wasting o f the 
rig h t leg  (? c a l f  meant h e re ), w ith  complete para lys is  o f the 
peronei and t ib ia l is  posticus, and weakness o f the fle x o r h a llu c is  
longus. Both 8nkle je rks  were absent, and there were no sensory 
changes present in  the rig h t le g , but s l ig h tly  diminished sensat
ion was present over the outer margin of the l e f t  fo o t. There 
was diminished response to  galvanic and farad ic  current in  the 
peroneal and a n te rio r t ib ia l  group o f muscles of the r ig h t le g ,  
and s lig h t weakness to farad ic  in  the p o s te rio r t ib ia l  groups o f  
both sides. Two years a f te r  labour there was complete p ara lys is  
of the r ig h t external p o p lite a l nerve d is tr ib u tio n  cum rig h t fo o t-  
drop. Two years and two months a f te r  confinement she had no lim p, 
but the para lys is  o f the t ib ia l is  anticus and extensor h a llu c is  
proprius was s t i l l  present. There was a certa in  amount o f power 
in  the extensor longus digitorum  and the peroneus te r t iu s  and the 
peronei. Sensation had quite  recovered.

CASE 23.
( i i )  A prim ipara aged 23. A fte r being in  labour th ir ty -s ix  hours, 
w ith  p ra c t ic a lly  no progress, forceps were applied and a dead 
baby -  eight and a h a lf  pounds -  was born. A fte r recovery from 
the anaesthetic she f e l t  "coldness and numbness" o f the l e f t  lower
lim b. On the th ird  day there was great pain  o f the l e f t  buttock,
leg  and fo o t. Pain was s t i l l  severe on the seventeenth day o f the
puerperium, esp ec ia lly  over the outer aspect o f the l e f t  leg  and 
fo o t. I t  was less severe in  the r ig h t leg . S it t in g  and ly in g  
down were very uncomfortable. She only became aware of the weak
ness and footdrop on the th ird  day. Three months a f te r  labour 
the t ib ia l is  anticus and a l l  the th igh and leg  muscles o f the l e f t  
leg  were weak. The l e f t  th igh was wasted one and a quarter inches, 
and the l e f t  c a lf  three quarters o f an inch. She had a b i la te r a l  
contracted p e lv is . Thirteen months a f te r  labour there was no limp  
and no p a in , but s t i l l  wasting of the l e f t  leg  and th ig h , and a
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a lig h t d u llin g  o f sensation on the outside o f the l e f t  leg  and 
the dorsum of the l e f t  foo t, No l e f t  ankle je rk  was present,

CASE 24,

"B u ll,"  Soc. d'Obstets et de Gyn., October 1928, Vol. XY11, 
p. 744 -  46,

recorded the case o f Mine B --------------- aet 28, a te r t ip a ra  ( f i r s t
forceps, second normal) .  Labour was normal t i l l  f u l l  d i la ta t io n ,  
when there were no more pains. The presentation was o c c ip ite -  
p o s te rio r. (Apparently no anaesthetic was g iven) Forceps were 
applied. The f i r s t  blade was applied behind and to the r ig h t;  
the second blade -  the le f t  -  above and to the l e f t .  At that 
moment, and before tra c tio n  was made, she complained o f  severe 
pain in  the whole of the l e f t  leg  from foot to  th igh . The pains  
in  the leg  gradually  lessened, and disappeared by the twenty- 
f i f t h  day; but she had foot-drop and para lys is  o f the a n te rio r  
group o f muscles of the le g , and s lig h t dim inution in  power in  
the quadriceps, but no dim inution in  power in  the other muscles 
of the leg . A fte r fo u r months the condition was the same.

CASES 25 and 26.

Gazette HebdomAdaire des Sciences Medicales de Bordeaux.
II. Anderodias re la te s  two cases, 1919, Yol. XL, p . 152,

where external p o p lite a l p a ra ly s is , motor only, came on at f iv e  
and eight days a f te r  confinement, the f i r s t  in  a long labour w ith  
a large  baby, the second a contracted p e lv is . No other d e ta ils  
are g iven, and he explains them by saying that seme post-par turn 
u terin e  in fe c tio n  was present.

CASE 27.

New York Medical jo u rn a l, 1906, Yol. LXXX1V, p . 1 ,209 ,
"Lloyd" discusses the puerperal p ara lys is  in  animals due to 
M e trit is .

He records a oase aet 23, e prim ipara. Forceps were app lied .
The p o s itio n  o f the head is  not given. The p e lv is  was gen era lly  
contracted ( th is  apparently was the cause o f the forceps). On 
the n in th  day numbness and tin g lin g  o f the l e f t  leg  were complained 
o f. There was anaesthesia over the dorsum of the l e f t  foot and the 
a n te rio r part o f  the leg . She stated the condition had been pres
ent since the b ir th  o f the c h ild , but she had not c a lle d  a tte n tio n  
to i t  at the tim e. Seven weeks a f te r  confinement there was improve
ment, but she was not completely w e ll.
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APPENDIX.

D. J .  C unn ingham ’ s T e x tb o o k  o f  Anatomy d e s c r i b e s  t h e  
lu m b a r  an d  s a c r a l  p l e x u s  a s  f o l l o w s  
wThe lu m b ar  p l e x u s  i s  fo rm ed  by t h e  a n t e r i o r  p r im a r y  
d i v i s i o n s  o f  t h e  f i r s t  t h r e e  an d  a  p a r t  o f  t h e  f o u r t h  
lu m b a r  n e r v e s ,  w i t h  t h e  a d d i t i o n ,  i n  some c a s e s ,  o f  a  
s m a l l  b r a n c h  f ro m  t h e  t w e l f t h  t h o r a c i c  n e r v e .  The 
n e r v e s  i n c r e a s e  i n  s i z e  f ro m  above  dow nw ards . The 
p l e x u s  i s  p l a c e d  d e e p l y  i n  t h e  s u b s t a n c e  o f  t h e  p s o a s  
m u s c l e ,  i n  f r o n t  o f  t h e  t r a n s v e r s e  p r o c e s s e s  o f  t h e  
lu m b a r  v e r t e b r a e  . The n e r v e s ,  on e m e rg in g  f ro m  t h e  
i n t e r v e r t e b r a l  f o r a m i n a ,  a r e  c o n n e c te d  w i t h  t h e  
s y m p a th e t i c  s y s te m  a n d  t h e n  d i v i d e  i n  t h e  f o l l o w i n g  
m anner i n  t h e  s u b s t a n c e  o f  t h e  p s o a s  m u s c le .  The 
f i r s t  and  s e c o n d  n e r v e s  d i v i d e  i n t o  u p p e r  and  lo w e r  
b r a n c h e s .  The u p p e r  b r a n c h  o f  t h e  f i r s t ,  w h ich  may 
b e  j o i n e d  b y  t h e  b r a n c h  f ro m  t h e  t w e l f t h  t h o r a c i c ,  
fo rm s  two n e r v e s ,  t h e  i l i o h y p o g a s t r i c  a n d  t h e  
i n g u i n a l .  The lo w e r  b r a n c h  o f  t h e  s e c o n d ,  t h e  w h o le  
o f  t h e  t h i r d  a n d  t h a t  p a r t  o f  t h e  f o u r t h  t a k i n g  p a r t  
i n  t h e  c o n s t i t u t i o n  o f  t h e  p l e x u s ,  d i v i d e  e a c h  i n t o  
tw o u n e q u a l  p a r t s  -  s m a l l  a n t e r i o r  a n d  l a r g e r  p o s t e r i o r  
p a r t s .  The s m a l l e r  a n t e r i o r  p o r t i o n s  com bine t o  fo rm  
t h e  o b t u r a t o r  n e r v e ,  w h ic h  i s  t h u s  fo rm e d  b y  t h e  s e c o n d ,  
t h i r d  a n d  f o u r t h  lu m b a r  n e r v e s .  The r o o t  f ro m  t h e  
s e c o n d  n e r v e  i s  n o t  a lw a y s  p r e s e n t .  The l a r g e r  p o s t e r 
i o r  p o r t i o n s  o f  t h e  same n e r v e s  com bine  t o  fo rm  t h e  
a n t e r i o r  c r u r a l  n e r v e .

The s a c r a l  p l e x u s  i s  u s u a l l y  fo rm e d  b y  t h e  a n t e r i o r  
p r im a r y  d i v i s i o n s  o f  a  p a r t  o f  t h e  f o u r t h  lu m b a r ,  t h e  
f i f t h  lu m b a r ,  t h e  f i r s t  an d  p a r t s  o f  t h e  s e c o n d  and  
t h i r d  s a c r a l  n e r v e s .  E a c h  o f  t h e s e  n e r v e s  i s  c o n 
n e c t e d  t o  t h e  s y m p a t h e t i c  n e r v o u s  s y s te m .  The p l e x u s  
i s  p l a c e d  on t h e  b a c k  w a l l  o f  t h e  p e l v i s ,  b e tw e e n  t h e  
p a r i e t a l  p e l v i c  f a s c i a  and  t h e  p y r i f o r m i s  m u s c l e .  I n  
f r o n t  o f  i t  a r e  t h e  p e l v i c  c o l o n ,  t h e  i n t e r n a l  i l i a c  
v e s s e l s  a n d  t h e  u r e t e r s .  The p l e x u s  i s  c o n s t i t u t e d  b y  
th e  c o n v e r g e n c e  o f  t h e  n e r v e s  c o n c e r n e d  to w a rd s  t h e
lo w e r  p a r t  o f  t h e  g r e a t  s a c r o - s c i a t i c  fo ra m e n  --------------
an d  t h e i r  c o n t i n u a n c e  t h r o u g h  t h e  fo ra m e n  b e lo w  t h e  
p y r i f o r m i s  m u sc le  i n t o  t h e  b u t t o c k ,  a s  t h e  g r e a t  
s c i a t i c  n e r v e .
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The g r e a t  s c i a t i c  n e r v e  e n d s  i n  t h e  t h i g h  b y  d i v i d i n g  
i n t o  two l a r g e  n e r v e s ,  t h e  i n t e r n a l  p o p l i t e a l  a n d  t h e  
e x t e r n a l  p o p l i t e a l .  I n  many c a s e s  t h e s e  two n e r v e s  
a r e  d i s t i n c t  f ro m  t h e i r  o r i g i n  a n d  a r e  s e p a r a t e d  some
t im e s  b y  f i b r e s  o f  t h e  p y r i f o r m i s  m u s c le .  I n  a l l  
c a s e s ,  on  re m o v a l  o f  t h e  s h e a t h  i n v e s t i n g  t h e  g r e a t  
s c i a t i c  n e r v e ,  t h e  e x t e r n a l  a n d  i n t e r n a l  p o p l i t e a l  
n e r v e s  c a n  b e  t r a c e d  up  t o  th e  p l e x u s  f ro m  w h ic h  t h e y  
i n v a r i a b l y  t a k e  o r i g i n  b y  d i s t i n c t  and  s e p a r a t e  r o o t s .
The d e s c e n d i n g  b r a n c h  o f  t h e  f o u r t h  lu m b a r ,  a f t e r  
e m e rg in g  f ro m  t h e  i n n e r  b o r d e r  o f  t h e  p s o a s  m u s c le  
i n t e r n a l  t o  t h e  o b t u r a t o r  n e r v e ,  d i v i d e s  b e h i n d  t h e  
i l i a l  v e s s e l s  i n t o  a n t e r i o r  and p o s t e r i o r  p a r t s ,  e a c h  
o f  w h ic h  j o i n s  a  c o r r e s p o n d i n g  p a r t  o f  t h e  f i f t h  lu m b a r  
n e r v e .  The a n t e r i o r  p r im a r y  d i v i s i o n  o f  th e  f i f t h  
lu m b ar  n e r v e  d e s c e n d s  o v e r  t h e  a l a  o f  t h e  sa c ru m  and  
d i v i d e s  i n t o  a n t e r i o r  and  p o s t e r i o r  p a r t s ,  w h ic h  a r e  
j o i n e d  b y  th e  c o r r e s p o n d i n g  p a r t s  o f  t h e  f o u r t h  lu m b a r  
n e r v e .  The tw o r e s u l t i n g  t r u n k s ,  a f t e r  j u n c t i o n ,  a r e  
c a l l e d  t h e  l u m b o - s a c r a l  c o r d . ”
T h is  l u m b o - s a c r a l  c o r d  p a s s e s  o v e r  t h e  b r im  o f  th e  
p e l v i s  and  l i e s  e x p o se d  on  t h e  b a r e  p e r i o s t e u m  c o v e r e d  
b o n e  o f  t h e  s a c r a l  a l a  t i l l  i t  j o i n s  uhe s a c r a l  n e r v e s  
I n  f r o n ^  o f  t h e  p y r i f o r m i s  m u s c l e .

nThe f i r s t  and s e c o n d  s a c r a l  n e r v e s  p a s s  a lm o s t  h o r i z 
o n t a l l y  o u tw a rd s  f ro m  t h e  s a c r a l  f o r a m i n a ,  an d  d i v i d e  
i n  f r o n t  o f  t h e  p y r i f o r m i s  m u sc le  i n t o  s 1 m l i a r  a n t e r i o r  
and p o s t e r i o r  p a r t s ,  t h e  t h i r d  s a c r a l  n e r v e  d i v i d e s  
i n t o  u p p e r  a n d  lo w e r  p a r t s .  The lo w e r  p a r t  i s  c o n c e r n e d  
i n  fo rm in g  t h e  p u d e n d a l  p l e x u s .  A l l  t h e s e  t r u n k s  com
b i n e  t o  fo rm  t h e  s a c r a l  p l e x u s  a n d  i t s  m a in  s u b d i v i s i o n s  
i n  t h e  f o l l o w i n g  w ay. L y in g  i n  a p p o s i t i o n  and  c o n v e r g 
i n g  to  t h e  lo w e r  p a r t  o f  t h e  g r e a t  s a c r o - s c i a t i c  f o ra m e n ,  
t h e  p o s t e r i o r  t r u n k s  o f  t h e  f o u r t h  an d  f i f t h  lu m b a r  
n e r v e s  ( l u m b o - s a c r a l  c o r d )  an d  o f  t h e  f i r s t  a n d  s e c o n d  
s a c r a l  n e r v e s  com bine t o  fo rm  t h e  e x t e r n a l  p o p l i t e a l  
n e r v e ,  a n d  t h e  s u b o r d i n a t e  n e r v e s  a r i s i n g  f ro m  t h e  p o s t 
e r i o r  a s p e c t  o f  t h e  p l e x u s .  The a n t e r i o r  t r u n k s  o f  t h e  
f o u r t h  and  f i f t h  lu m b ar  n e r v e s  ( l u m b o - s a c r a l  c o r d )  and  
t h e  f i r s t  and s e c o n d  s a c r a l  n e r v e s , t o g e t h e r  w i t h  t h a t  
p a r t  o f  t h e  t h i r d  s a c r a l  c o n t r i b u t e d  t o  t h e  p l e x u s ,  
u n i t e  to  fo rm  th e  i n t e r n a l  p o p l i t e a l  n e r v e  a n d  t h e  s u b 
o r d i n a t e  n e r v e s  a r i s i n g  f ro m  t h e  f r o n t  o f  th e  p l e x u s .
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B r a n c h e s . The n e r v e s  o f  d i s t r i b u t i o n  d e r i v e d  f ro m  
t h e  s a c r a l  p l e x u s  a r e  d i v i d e d , a c c o r d i n g  t o  t h e i r  o r i g i n ,  
i n t o  an  a n t e r i o r  a n d  a  p o s t e r i o r  s e r i e s .  E ach  s e t  com
p r i s e s  one o f  t h e  two e s s e n t i a l  t e r m i n a l  p a r t s  -  e x t e r n 
a l  a n d  i n t e r n a l  p o p l i t e a l  n e r v e s  -  o f  t h e  g r e a t  s c i a t i c  
an d  num erous s m a l l e r  c o l l a t e r a l  b r a n c h e s .

P o s t e r i o r  B r a n c h e s .

E x t e r n a l  p o p l i t e a l ,
N e rv es  t o  s h o r t h e a d  o f  

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

n e r v e ,
w ” i n f e r i o r  g l u t e a l

n e r v e ,
a r t i c u l a r  b r a n c h e s  t o  k n e e

j o i n t .

The e x t e r n a l  p o p l i t e a l  n e r v e ,  a s  we h a v e  s e e n ,  a r i s e s
fro m  t h e  f o u r t h  and  f i f t h  lu m b ar  an d  t h e  f i r s t  and s e c o n d
s a c r a l  n e r v e s .  Most o f  i t s  f i b r e s  a r e  d e r i v e d  f ro m  t h e  
l u m b o - s a c r a l  c o r d  ( fo rm e d  b y  t h e  f o u r t h  and  f i f t h  lu m b a r  
n e r v e s ) .  I t s  b r a n c h e s  c a n  b e  d i v i d e d  i n t o  two v a r i e t i e s : -
(a )  t h o s e  a r i s i n g  f ro m  t h e  r o o t s  o r  t r u n k  o f  t h e  n e r v e ,  
w h i l s t  i t  i s  i n  c o m b in a t io n  w i t h  t h e  t i b i a l  n e r v e  i n  t h e  
g r e a t  s c i a t i c  t r u n k .  T h e se  a r e  ( i )  t h e  m u s c u l a r  b r a n c h  
t o  t h e  s h o r t h e a d  o f  t h e  b i c e p s  and  a n  a r t i c u l a r  b r a n c h  
t o  t h e  k n e e  j o i n t ;  ( i i )  t h o s e  a r i s i n g  i n  t h e  p o p l i t e a l  
s p a c e ,  i . e .  a  s u r a l  b r a n c h ,  and  t h e  p e r o n e a l  c o m m u n ic a t in g  - 
b o t h  a r e  c u ta n e o u s  b r a n c h e s .  The s u r a l  b r a n c h  i s  d i s t r i b 
u t e d  t o  t h e  s k i n  on t h e  o u t e r  a s p e c t  o f  t h e  b a c k  o f  th e  
l e g  i n  t h e  u p p e r  t w o - t h i r d s  ( s e e  f i g u r e ) .

The p e r o n e a l  c o m m u n ic a t in g  n e r v e  j o i n s  w i t h  t h e  t i b i a l  
c o m m u n ic a t in g  n e r v e  a f t e r  p i e r c i n g  t h e  d e e p  f a s c i a  i n  t h e  
m id d le  t h i r d  o f  t h e  b a c k  o f  t h e  l e g .  T h e se  two fo rm  th e  
e x t e r n a l  o r  s h o r t  s a p h e n o u s  n e r v e ,  w h ic h  w in d s  ro u n d  t h e  
b a c k  o f  t h e  e x t e r n a l  m a l l e o l u s  and  s u p p l i e s  c u ta n e o u s  
b r a n c h e s  t o  t h e  o u t e r  s i d e  a n d  b a c k  o f  t h e  lo w e r  t h i r d  o f  
t h e  l e g ,  t h e  a n k le  an d  h e e l ,  a n d  t h e  o u t e r  s i d e  o f  t h e  
f o o t  a n d  l i t t l e  t o e ,  a s  w e l l  a s  a r t i c u l a r  b r a n c h e s  t o  t h e

A n t e r i o r  B r a n c h e s .

I n t e r n a l  P o p l i t e a l ,
N e rv es  t o  h a m s t r i n g s ,

w n q u a d r a t u s  f e m o r i s ,
" M g e m e l l i ,
n n o b t u r a t o r  i n t e r n u s ,

a r t i c u l a r  b r a n c h e s  t o  h i p
j o i n t .
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a n k l e  an d  t a r s a l  j o i n t s .  F r e q u e n t l y  t h e  t i b i a l  and  
p e r o n e a l  co m m u n ic a t in g  n e r v e s  do n o t  u n i t e ,  a n d  i n  s u c h  
c a s e s  t h e  u s u a l  a r r a n g e m e n t  i s  f o r  t h e  t i b i a l  communic
a t i n g  n e r v e  to  form  a l o n e  th e  e x t e r n a l  s a p h e n o u s  n e r v e ,  
t h e  p e r o n e a l  co m m u n ic a t in g  n e r v e  e x t e n d i n g  o n l y  t o  t h e  
a n k le  and h e e l .  I t  i s  l e s s  u s u a l  f o r  t h e  p e r o n e a l  com
m u n i c a t i n g  n e r v e  t o  fo rm  a lo n e  t h e  e x t e r n a l  s a p h e n o u s  
n e r v e ,  t h e  t i b i a l  co m m u n ica t in g  n e r v e  i n  t h e s e  c a s e s  
e n d in g  a t  th e  h e e l .

The t e r m i n a l  b r a n c h e s  o f  t h e  e x t e r n a l  p o p l i t e a l  n e r v e  
a r e  ( a )  t h e  r e c u r r e n t  t i b i a l , (b )  t h e  a n t e r i o r  t i b i a l ,
(c )  th e  m u s c u l o - c u t a n e o u s .

(a )  t h e  r e c u r r e n t t i b i a l  i s  t h e  s m a l l e s t  b r a n c h ,  and 
s u p p l i e s  t h e  u p p e r  f i b r e s  o f  t h e  t i b i a l i s  a n t i c u s  m u s c l e ,  
t h e  t i b i o - f i b u l a r  a r t i c u l a t i o n  an d  t h e  k n e e  j o i n t .

1 .  M u sc u la r  B r a n c h e s .
(b) The a n t e r i o r  t i b i a l  n e r v e  s u p p l i e s  t h e  t i b i a l i s  
a n t i c u s ,  e x t e n s o r  p r o p r i u s  h a l l u c i s ,  e x t e n s o r  d i g i t o r u m  
l o n g u s ,  a n d  p e r o n e u s  t e r t i u s .  A f i n e  a r t i c u l a r  b r a n c h  
s u p p l i e s  t h e  a n k l e  j o i n t .

2 .  T e r m in a l  B ra n c h e s  on th e  f o o t  a r e  i n t e r n a l  a n d  e x t e r n 
a l .  The i n t e r n a l  b r a n c h  s u p p l i e s  t h e  s k i n  o f  t h e  o u t e r  
s i d e  o f  th e  g r e a t  t o e  a n d  t h e  i n n e r  s i d e  o f  t h e  s e c o n d  
t o e  ( s e e  f i g u r e ) .  Each  o f  t h e s e  c o m m u n ica te s  w i t h  
b r a n c h e s  o f  t h e  m u s c u lo - c u ta n e o u s  n e r v e .  I t  a l s o  g i v e s  
o f f  one o r  two d o r s a l  i n t e r o s s e o u s  b r a n c h e s  s u p p l y i n g  th e  
i n n e r  t a r s o - m e t a t a r s a l  and m e t a t a r s o - p h a l a n g e a l  a r t i c u l a t 
i o n s ,  and a l s o  e n t e r s  t h e  f i r s t  d o r s a l  i n t e r o s s e o u s  
m u s c l e .  The e x t e r n a l  b r a n c h  s u p p l i e s  t h e  e x t e n s o r  b r e v i s  
d i g i t o r u m ,  a lo n g  w i t h  b r a n c h e s  f o r  t h e  t a r s a l ,  t a r s o 
m e t a t a r s a l  and  m e t a t a r s o - p h a l a n g e a l  a r t i c u l a t i o n s .  T h e re  
a r e  a l s o  d o r s a l  i n t e r o s s e o u s  b r a n c h e s  s e n d in g  f i b r e s  t o  
t h e  s e c o n d  and  t h i r d  d o r s a l  i n t e r o s s e o u s  m u s c l e s ,  and  
a l s o  t o  th e  t a r s o - m e t a t a r s a l  a r t i c u l a t i o n s .

(c )  The m u s c u lo - c u t a n e o u s  n e r v e  d i v i d e s  i n t o  m u s c u la r  
b r a n c h e s  t o  t h e  p e r o n e u s  lo n g u s  and  p e r o n e u s  b r e v i s  and  
t e r m i n a l  i n t e r n a l  and  e x t e r n a l  c u ta n e o u s  b r a n c h e s .
The i n t e r n a l  t e r m i n a l  b r a n c h ,  a f t e r  s u p p ly i n g  o f f s e t s  t o  
t h e  s k i n  on  t h e  lo w e r  t h i r d  o f  t h e  l e g  and  do rsum  o f  t h e  
f o o t ,  d i v i d e s  i n t o  t h r e e  b r a n c h e s  ( i )  t h e  i n t e r n a l  b r a n c h
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s u p p l y i n g  t h e  s k i n  o f  t h e  d o rsu m  o f  t h e  f o o t  and  t h e  
i n n e r  s i d e  o f  t h e  g r e a t  t o e ,  and  c o m m u n ica te s  w i t h  
t h e  i n t e r n a l  sap h e n o u s  n e r v e ;  ( i i )  t h e  i n t e r m e d i a t e  
b r a n c h  p a s s e s  t o  t h e  i n t e r v a l  b e tw e e n  t h e  g r e a t  t o e  
an d  t h e  s e c o n d ,  and  d i v i d e s  i n t o  two b r a n c h e s  w h ic h  
com m unica te  w i t h  t h e  i n t e r n a l  b r a n c h e  o f  t h e  a n t e r i o r  
t i b i a l  n e r v e ;  ( i i i )  t h e  e x t e r n a l  b r a n c h  p a s s e s  to  t h e  
i n t e r v a l  b e tw e e n  t h e  s e c o n d  a n d  t h i r d  t o e s ,  and  d i v i d e s  
i n t o  tw o d i g i t a l  b r a n c h e s  t o  s u p p ly  th e  a d j a c e n t  s i d e s  
o f  t h e s e  t o e s .  The e x t e r n a l  t e r m i n a l  b r a n c h  s u p p l i e s  
b r a n c h e s  t o  t h e  lo w e r  p a r t  o f  t h e  l e g  a n d  t h e  do rsu m  
o f  t h e  f o o t ,  and  d i v i d e s  i n t o  a n  i n t e r n a l  a n d  a n  e x t e r n 
a l  p a r t ,  w h ic h ,  p a s s i n g  to  t h e  i n t e r v a l  b e tw e e n  t h e  
t h i r d  a n d  f o u r t h  a n d  f o u r t h  a n d  f i f t h  t o e s ,  r e s p e c t i v e l y ,  
d i v i d e  i n t o  d o r s a l  d i g i t a l  b r a n c h e s  f o r  t h e  a d j a c e n t  
s i d e s  o f  t h e s e  t o e s .  T h e se  b r a n c h e s  c o n m u n ic a te  w i t h  
o f f s e t s  o f  t h e  e x t e r n a l  sap h e n o u s  n e r v e .  The ab ove  a r 
ra n g e m e n t  o f  th e  v a r i o u s  b r a n c h e s  o f  t h e  m u s c u lo - c u ta n e o u s  
b r a n c h  o f  t h e  e x t e r n a l  p o p l i t e a l  n e r v e  i s  s u b j e c t  t o  
v a r i a t i o n s  w h ic h  n e e d  n o t  c o n c e r n  us  f u r t h e r .

P i c t o r i a l l y ,  t h e  a r e a s  o f  d i s t r i b u t i o n  o f  t h e  c u ta n e o u s  
n e r v e s  s u p p ly i n g  t h e  s k i n  o f  t h e  t h i g h s  and  l e g s  may 
v e r y  c o n v e n i e n t l y  b e  show n, a n d  t h e i r  r o o t  o r i g i n  i n d i c 
a t e d  i n  t h e  acco m p an y in g  d i a g r a m s .  The a r e a s  s u p p l i e d  
b y  t h e  e x t e r n a l  p o p l i t e a l  a r e  w ash ed  in  r e d ,  a n d  t h o s e  
b y  th e  i n t e r n a l  p o p l i t e a l  a r e  w ash ed  i n  b l u e .
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