
AN ASSESSMENT OF X-RAY PELVIMETRY 

IN SOUTH WEST SCO CT, AND

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Glasgow Theses Service

https://core.ac.uk/display/287589727?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


ProQuest Number: 13850347

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

uest
ProQuest 13850347

Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.

All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode

Microform Edition © ProQuest LLC.

ProQuest LLC.
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106- 1346



THESIS FOR THE DEGREE DP DOCTOR OF MEDICINE,

BY,

THOMAS S»R. TRAIN. M*B> . Ch»B». M.R.C.O.G.



Scope o f  t h e  P r e s e n t  I n v e s t i g a t i o n .

X-Ray P e l v i m e t r y : -

The f i l m s  o f  2 ,0 0 0  u n s e l e c t e d  and c o n s e c u ­

t i v e  p a t i e n t s  be tw een  1952 and 1956 were  r e v i e w e d  

i n  o r d e r  t o  a s c e r t a i n : -

(1 )  The i n c i d e n c e  of  c o n t r a c t e d  p e l v i s  a s  

e v i d e n c e d  by a d i m i n u t i o n  be low 10 eras, 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 s  of  i n l e t  o r  

o u t l e t  m easu red  on a l a t e r a l  p e l v i c  f i l m .

(2 )  The v a r i a t i o n  i n  p e l v i c  d i m e n s io n s  

be tw een  s o c i a l  g r o u p s .

(3 )  The s i g n i f i c a n c e  of  t h e  p u b o - v e r t e b r a l  

a n g l e  i n  r e l a t i o n  t o  t h e  engagem en t  of  t h e  f o e t a l  

head a t  t e rm .

(4 )  I f  any  a f t e r  e f f e c t s  o f  r a d i a t i o n  on th e  

f o e t u s  c o u l d  be fo u n d  i n  th e  f o l l o w  up h i s t o r i e s  

o f  t h e  c h i l d r e n  c o n c e r n e d  i n  5 ,0 7 0  p o s t  X - ra y  

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

M a t e r i a l : -

P a t i e n t s  i n  t h e  s e r i e s  were  d o m i c i l e d  

i n  t h e  C o u n t i e s  o f  D u m f r i e s ,  K i r k c u d b r i g h t  and Wigtown.  

A l l /



A l l  p r i m i g r a v i d  p a t i e n t s  a t t e n d i n g  t h e  A n t e - N a t a l  

C l i n i c s  of  C r e s s w e l l  M a t e r n i t y  H o s p i t a l ,  D u m f r i e s ,  

had X - r a y  p e l v i m e t r y  c a r r i e d  o u t  a s  a r o u t i n e  p r o ­

c e d u r e .  Between th e  y e a r s  1945 and 1951 b r im ,

l a t e r a l  and o u t l e t  v i e w s  were  t a k e n  and a f t e r  A p r i l ,

1 9 5 1 ,  due  t o  a n a t i o n a l  s h a r t a g e  of  f i l m  s t o c k s ,  

p e l v i m e t r y  i n v e s t i g a t i o n  was r e s t r i c t e d  t o  a s i n g l e  

l a t e r a l  v iew  and o n ly  i f  t h e  m easu rem en ts  t h u s  o b t a i n e d  

were d i m i n i s h e d  , were f u r t h e r  v ie w s  c a r r i e d  o u t .

Because  of  t h e  p r e v i o u s  d y s t o c i a ,  s t i l l - b i r t h  

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

were i n c l u d e d ,  o f  whom t h r e e  showed e v i d e n c e  of  c o n ­

t r a c t e d  p e l v i s .

X-Ray P e lv in e  t r y  T e c h n iq u e .

L a t e r a l  V ie w : -

The p a t i e n t  s t a n d s  w i t h  h e r  b i - t r o c h a n t e r i c  
p l a n e  a t  t h e  t r u e  r i g h t  a n g l e  t o  the  f i l m  c a s e t t e ,  t h i s  
b e i n g  e n s u r e d  by r e s t i n g  h e r  a n t e r i o r  s u p e r i o r  i l i a c  
s p i n e s  on r u b b e r  pads  p r o j e c t i n g  f ro m  th e  s i d e  of  a 
P h i l l i p s  p e d e s t a l  Bucky i n  t h e  v e r t i c a l  p o s i t i o n .  A 
b r a s s  i s o m e t r i c  r o d  i s  p l a c e d  i n  t h e  n a t a l  c l e f t ,  i n  
t h e  p l a n e  of  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 s  o f  the 
p e l v i s .  The t u b e  i s  c e n t r e d  o v e r  t h e  u p p e r  p o s t e r i o r
a n g l e  o f  the  g r e a t e r  t r o c h a n t e r  o f  the fem ur  a t  a d i s ­
t a n c e  o f  120 cms. f ro m  th e  f i l m .

Brim V ie w ; -  ( A l b e r t ) .

The p a t i e n t  s i t s  back  a g a i n s t  a s u p p o r t  so 
t h a t  t h e  t r u n k  i s  a t  an  a n g l e  of  60° t o  t h e  l im b s  ( i . e .  
t h e  h o r i z o n t a l ) .  The p e l v i s  b r im  i s  p a r a l l e l  t o  t h e  
f i l m  when t h e  t o p  o f  t h e  symphys is  p u b i s  and  th e  s p i n e  
of  the f o u r t h  lumbar  a r e  on t h e  same h o r i z o n t a l  p l a n e .
An a lum in ium  wedge i s  p l a c e d  u nder  t h e  a n t e r i o r  p e l v i s  
t o  p r e v e n t  o v e r - e x p o s u r e  of  t h i s  p o r t i o n  of  t h e  f i l m ,  
a s  a l o n g e r  e x p o s u re  t ime i s  n e c e s s a r y  t o  g i v e  an a d e q u a t e  
p i c t u r e  of  th e  p o s t e r i o r  p a r t  of  the  p e l v i s .  The
i s o m e t r i c /



i s o m e t r i c  rod. i s  p l a c e d  a c r o s s  t h e  p u b i s  and th e  
t u b e  i s  c e n t r e d  5 cms. b e h in d  t h e  sym phys is  a t  a 
d i s t a n c e  of  100 cms.  f ro m  th e  f i lm *

OUTLET VIEW:- ( C h a s s a r d  and L a p i n e ) .

The p a t i e n t  i s  s e a t e d  on a p e d e s t a l  Bucky 
w i t h  t h e  t h i g h s  a b d u c t e d  and the t r u n k  f l e x e d  a t  the  
h i p  j o i n t s  so  t h a t  t h e  head i s  b e tw een  t h e  k n e e s .  The 
a lu m in iu m  wedge i s  p l a c e d  u n d e r  t h e  b u t t o c k s  and the  
t u b e  i s  c e n t r e d  o v e r  t h e  lo w e r  s ac rum  100 cms. f ro m  
th e  f i l m .

On t h e  2 , 0 0 0  l a t e r a l  f i l m s  so o b t a i n e d  

t h e  f o l l o w i n g  m easu rem en ts  and a s s e s s m e n t s  were 

m ade : -

The a n t e r o - p o s t e r i o r  d i a m e t e r  of  th e  i n l e t ,  

or  more c o r r e c t l y ,  the  o b s t e t r i c  c o n j u g a t e ,  was 

m easu red  f ro m  t h e  p ro m o n to ry  of  t h e  sac ru m  t o  th e  

eminence a t  t h e  back  o f  t h e  u p p e r  p o r t i o n  o f  the 

sy m phys is  p u b i s .  The a n t e r o - p o s t e r i o r  d i a m e t e r  of  

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

m easu red  f ro m  t h e  t i p  of  th e  l a s t  s a c r a l  v e r t e b r a  

t o  the  l o w e r  b o r d e r  of  th e  sy m p h y s i s  p u b i s .

The p u b o - v e r t e b r a l  a n g l e  was m easured  

b e tw een  th e  p l a n e  o f  t h e  p e l v i c  b r im  and the  p l a n e  

o f  t h e  a n t e r i o r  o r  v e n t r a l  s u r f a c e  o f  the  f i f t h  lum bar  

v e r t e b r a .

The shape  and l e n g t h  o f  th e  sac ru m  was 

a s s e s s e d  and c a s e s  where t h e  sacrum showed l o s s  o f  

no rm a l  c o n c a v i t y  were n o t e d .

E n v i r o n m e n t ,  n u t r i t i o n  and h e r e d i t y  a l l  

t a k e  p a r t  i n  th e  f o r m a t i o n  and s h a p in g  of  t h e  f e m a le  

p e l v i s .



The s e r i e s  was d i v i d e d  i n t o  two b ro ad  economic 

g r o u p s  a c c o r d i n g  t o  the  bed ( S e c t i o n  3 ,  4 o r  5) 

o c c u p ie d  by th e  p a t i e n t .  A p a r t  f ro m  ty p e  of  

accom m odat ion  p r o v i d e d ,  t h e r e  i s  no m e d ic a l  n u r s i n g  

or  d i e t e t i c  d i f f e r e n t i a t i o n  be tw een  g e n e r a l  and 

p r i v a t e  ward  p a t i e n t s  and i n  c a s e s  where th e  m e d ic a l  

c o n d i t i o n  r e q u i r e s  s i n g l e  room accommodation t h i s  i s  

p r o v i d e d  f o r  S e c t i o n  3 p a t i e n t s .

S e c t i o n  4 and 5 p a t i e n t s  a r e  g rouped  

t o g e t h e r  f o r  t h i s  s e r i e s  w h ic h ,  t h e r e f o r e ,  i s  

d i v i d e d  i n t o  two g r o u p s ,  " G e n e r a l "  and "A m en i ty" ,  

t h e  t o t a l  i n  e a c h  g r o u p  b e i n g  a p p r o x i m a t e l y  e q u a l .  

C om par isons  were made b e tw een  th e  d i s t r i b u t i o n  of  

p e l v i c  s i z e  and t h e  i n c i d e n c e  of  c o n t r a c t e d  p e l v i s  

i n  each  g ro u p .

F o l l o w i n g  a r e c e n t  a r t i c l e  by S t e w a r t  and I

G i l e s  (24)  s u g g e s t i n g  a p o s s i b i l i t y  of  r a d i a t i o n  

damage t o  the  f o e t u s  f o l l o w i n g  X-Ray of th e  m other  

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

d u r i n g  which  X-Ray p e l v i m e t r y  was c a r r i e d  o u t ,  were 

f o l l o w e d /

( F o o t  N o t e . )

N a t i o n a l  H e a l t h  S e r v i c e  Act  ;
( S c o t l a n d ) 1947 . j

S e c t i o n  3 : -  ( G e n e r a l  Ward) -  P a t i e n t s  f o r  whom h o s p i t a l  j 
accommodat ion  i s  p r o v i d e d  f r e e  of c h a r g e .  |
S e c t i o n  4 : -  ( A m eni ty  Bed) -  P a t i e n t s  who pay a p r o p o r t i o n 1
of  th e  c o s t  of  the h o s p i t a l  bed .
S e c t i o n 5 : -  ( Amenity  Bed) -  P a t i e n t s w h o  pay th e  f u l l
c o s t  of  t h e i r  h o s p i t a l  accom m odat ion .



f o l l o w e d  up w i t h  r e g a r d  t o  t h e i r  p r e s e n t  h e a l t h ,  

p r e v i o u s  i l l n e s s e s  and  i f  t h e y  had d i e d ,  th e  c a u s e  

o f  d e a t h .  R e a l i s i n g  th e  r a r i t y  of  l e u k a e m ia  and 

m a l i g n a n t  d i s e a s e s  i n  c h i l d r e n  and a l s o  th e  t im e  

i n t e r v a l  w hich  may e l a p s e  b e f o r e  t h e  o c c u r r e n c e  of  t h e s e  

d i s e a s e s ,  t h e  e n q u i r y  was e x t e n d e d  t o  c o v e r  a l l  the  

p a t i e n t s  who had X - r a y  p e l v i m e t r y  c a r r i e d  ou t  d u r i n g  

p r e g n a n c y  and were  d e l i v e r e d  i n  C r e s s w e l l  M a t e r n i t y  

H o s p i t a l  b e tw een  1945 and 1956 .  T h i s  e x t e n s i o n  

b r o u g h t  t h e  t o t a l  t o  5 ,0 7 0  and the  f o l l o w - u p  e x te n d e d  

f ro m  1 t o  12 y e a r s .

A l l  c a s e s  where  c h i l d r e n  were c e r t i f i e d  a s  

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

n o t i f i e d  t o  t h e  M ed ic a l  O f f i c e r  of  H e a l t h ,  were checked  

f o r  a r e c o r d  of  X - r a y  p e l v i m e t r y  d u r i n g  t h a t  p a r t i c u l a r  

p r e g n a n c y .  L o c a l  M ed ica l  P r a c t i t i o n e r s  were q u e s t i o n e d  

a s  t o  any  p o s s i b l e  m a l ig n a n c y  i n  c h i l d r e n  i n  t h e i r  

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



TABLE 1 .

D i s t r i b u t i o n  o f  A n t e r o - p o s t e r i o r  D i a m e t e r s  o f  th e  P e l v i s #

I n l e t .  O u t l e t *

8 . 0  — 8 . 4 1 1

CD . on 1 00 • CO 3 2

9 . 0  -  9 . 4 17 9

9 . 5  -  9 . 9 29 28

1 0 .0  -  1 0 . 4 122 137

1 0 .5  -  1 0 .9 242 254

1 1 .0  -  1 1 .4 375 389

1 1 .5  -  1 1 .9 403 409

1 2 . 0  -  1 2 . 4 377 382

12 .5  -  1 2 .9 257 205.

1 3 .0  -  1 3 .4 97 102.

1 3 .5  -  1 3 .9 54 57

1 4 . 0  -  1 4 .4 23 23

1 4 .5  -  1 4 .9 - -

1 5 .0  -  1 5 .9 - 2

2 .0 0 0 2 .000
A v erag e  i n l e t  A .P .  -  1 1 .5  cms. 
A verage  o u t l e t  A .P .  -  1 1 . 4  cms.



RESULTS

The d i s t r i b u t i o n  of  th e  a n t e r o - p o s t e r i o r  

d i m e n s io n s  of  th e  p e l v i c  i n l e t  and o u t l e t  of  th e  2 ,0 0 0  

p a t i e n t s  i s  shown i n  T a b le  1 .  The a v e r a g e  t r u e  

c o n j u g a t e  was 1 1 .5  cms.  and  th 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  th e  o u t l e t  1 1 . 4  cms. The m a j o r i t y  had 

m easu rem en ts  b e tw een  1 0 .5  cms. and 13 c m s . ,  th e  p e r ­

c e n t a g e  o f  t h e  t o t a l  i n l e t  m easurem ents  b e i n g  79.5% 

and of  the  o u t l e t  8 1 . 9 ^ .  The s m a l l e s t  i n l e t  m easu re ­

ment was 8 . 2  cms. and  the  s m a l l e s t  o u t l e t  8 . 3  cms.

Those p a t i e n t s  w i t h  an a n t e r o - p o s t e r i o r  

d i a m e t e r ,  i n l e t  and o u t l e t ,  be tw een  10 and 1 0 .5  cms. 

a r e  c o n s i d e r e d  t o  be i n  t h e  lo w e r  l i m i t  of  n o rm a l  

o r  i n  t h e  c a t e g o r y  o f  t h e  s l i g h t  p e l v i c  c o n t r a c t i o n .

122 i n l e t  c a s e s  (6 .1£i)  and 137 o u t l e t  c a s e s  (6»9%) 

o c c u r r e d  i n  t h i s  g r o u p .  M easurements  below 10 cms. 

a r e  c o n s i d e r e d  e v i d e n c e  of  th e  d e f i n i t e  p e l v i c  c o n t r a c t i o n  

and T a b le  1 shows t h a t  50 c a s e s  ( 2.5/^) had a c o n t r a c t e d  

i n l e t  and 40 c a s e s  ( 2%) had a c o n t r a c t e d  o u t l e t .

4 c a s e s  ( 0 . 2 ^ )  had 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 .

Where th e  m easurem ents  were above 13 cms. 

no c e p h a l o p e l v i c  d i s p r o p o r t i o n  was e n c o u n t e r e d  w i t h  

an a v e ra g e  s i z e  o f  c h i l d  and i n  t h i s  c a t e g o r y  th e  

i n l e t  g r o u p  numbered 174 (8.7;u) and t h e  o u t l e t  g roup  

182 ( 9 .1 ;o ) .

M o p p h o lo g ic a l  C l a s s i f i c a t i o n : -

A l l  c a s e s  w h ich  showed e v i d e n c e  of  con­

t r a c t e d  /



c o n t r a c t e d  i n l e t  had f u r t h e r  X - r a y  e x a m i n a t i o n s  

of  the  b r i m  o f  t h e  p e l v i s ,  t o  d e t e r m i n e  th e  morpho­

l o g i c a l  c l a s s i f i c a t i o n .  Brim shape i s  c l a s s i f i e d  

i n t o  g y n a e c o i d ,  p l a t y p e l l o i d  and d o l i c h o p e l l i c  by 

means of  m e a s u r in g  t h e  a n t e r o - p o s t e r i o r  and the  

w i d e s t  e v a i l a b l e  t r a n s v e r s e  d i a m e t e r  and c a l c u l a t i n g

t h e  b r im  i n d e x  w hich  i s  t h e  r a t i o  o f  t h e  a n t e r o ­

p o s t e r i o r  t o  t h e  t r a n s v e r s e  d i a m e t e r  e x p r e s s e d  a s  

a p e r c e n t a g e .

G y n a ec o id  -  81% t o  99%.

P l a t y p e l l o i d  -  80% o r  l e s s .

D o l i c h o p e l l i c  -  100% o r  more .

A l s o  t h e  p o s t e r i o r  s a g i t t a l  i n d e x  i s  c a l c u ­

l a t e d  by e s t i m a t i n g  t h e  p e r c e n t a g e  r a t i o  of  the  p o r t i o n  

of  the  a n t e r o - p o s t e r i o r  d i a m e t e r  b e h in d  t h e  w i d e s t  

a v a i l a b l e  t r a n s v e r s e  d i a m e t e r  to  the  t r a n s v e r s e  d i a m e t e r .

Where t h e  p o s t e r i o r  s a g i t t a l  i n d e x  i s  l e s s  

t h a n  50% t h e  p r e f i x  " a n d r o ” i s  added t o  t h e  above t y p e s  

t o  d e s c r i b e  t h e  r e s t r i c t e d  sp ace  i n  the  p o s t e r i o r  segment .

Br im  P o s t  A g i t t a l
I n d e x  In d e x .

A n d r o p l a t y p e l l o i d .  80% o r  l e s s .  30% or l e s s .

A n d r o g y n a e c o id .  81% t o  99% 30% or  l e s s .



THE ANGLE OP THE FORE-PELVIS.

T h is an g le  i s  measured by f i r s t  d iv id in g  the  

a n te r io r  s a g i t t a l  d iam eter A-B on th e  brim v iew  f i lm  

in to  th ree  equal p a r ts  and at the ju n ctio n  o f the 

m iddle and a n te r io r  th ir d s  a l in e  E-P i s  drawn p a r a l le l  

to  the tra n sv e rse  d iam eter C-D to  meet th e  su p erior  

pubic ram i. Prom th e  p o in ts  o f in te r s e c t io n  of t h i s  

l in e  w ith  the su p er io r  pubic rami l in e s  are drawn to  

the sym physis pubis and the a n g le  E-B-P conta ined  by 

th e se  l in e s  i s  th e  an g le  of the f o r e - p e lv is .

A fte r  fo r e —p e lv i s  assessm ent of over 100 brim 

p ic tu r e s  an angle  o f 114° or l e s s  was con sid ered  

ANDROID.



The android shape of brim has to  

show a p o s te r io r  s a g i t t a l  ind ex  o f l e s s  than  

30% and, in  a d d it io n , an an g le  o f the f o r e - p e lv is  

of l e s s  than 11 4 ° . T his type i s  e x ce e d in g ly

rare and none occurred in  the p resen t s e r ie s#

TABLE 2#

BrimShape in  50 Cases of C ontracted  
______________True Conjugate#__________

Androgynaecoid 7

Gynaecoid 15

Andropla ty p e llo id 15

P la ty p e llo id 13

50

As the group in  Table 2 i s  s e le c t e d  by the

d isco v e ry  /



d i s c o v e r y  of  a c o n t r a c t e d  t r u e  c o n j u g a t e  on th e  

l a t e r a l  f i l m  i t  d o e s  n o t  show th e  g e n e r a l  t r e n d  

of  p e l v i c  b r im  s h a p e  i n  th e  p o p u l a t i o n  u n d e r  r e v i e w ,  

b u t  shows th e  p red o m in a n c e  of  t h e  f l a t  p e l v i s ,  t h e  

p l a t y p e l l o i d  t y p e ,  among t h e  c a s e s  w i t h  a c o n t r a c t e d  

p e l v i c  b r i m  -  56% a g a i n s t  44% w i t h  t h e  g y n a e c o id  b r im .  

S u b p u b ic  A n g l e : -

Where 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  the  

o u t l e t  m easu red  10 cms.  o r  l e s s  an X - ra y  was t a k e n  

t o  d e t e r m i n e  the  s u b p u b ic  a n g l e  ( C h a s s a r d  and L a p i n e ) .

TABLE 3 .

100 -  104

C o l . l . C o l .  2 .

2

S .P . A .
With' c o n t r a c t e d  

0 u t  l e  t  * A l l  G ase s .

65 -  69 1 1

70-  74 1 9

75 -  79 7 14

80 -  84 5 15

85 -  89 19 31

90 -  94 6 5

95 -  100 - 1

Average
w i th
C.P.

Average
a l l
c a s e s

= 83

8 2 . 7

T o t a l 40 78



Column 1 shows t h e  d i s t r i b u t i o n  of  the  

s u b p u b ic  a n g l e  among c a s e s  w i t h  a c o n t r a c t e d  o u t l e t  

c o n j u g a t e  and column 2 t h e  d i s t r i b u t i o n  of  a l l  c a s e s  

i n  w hich  th e  s u b p u b ic  a n g l e  was m easured  r a d i o g r a p h -  

i c a l l y .

( a )  f o r  r e a s o n s  of  c o n t r a c t e d  a n t e r o - p o s t e r i o r  

o f  th e  o u t l e t .

(b )  where c l i n i c a l  a s s e s s m e n t  s u g g e s t e d  a 

narrov;  su b p u b ic  a n g l e .

( c )  where  d i f f i c u l t  low c a v i t y  f o r c e p s  had 

o c c u r r e d .

The n a r r o w e s t  a n g l e  r e c o r d e d  was 68° and 

th e  w i d e s t  1 0 2 ° ,  the  l a t t e r  i n  a p a t i e n t  w i t h  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  a s s o c i a t e d  w i t h  c o n g e n i t a l  b i l a t e r a l  

d i s l o c a t i o n  of  the  h i p s .  The a v e rag e  a n g l e  i n  th e

f i r s t  column i s  83°  w i t h  60% o f  them more th an  8 5 ° .

Over  a l l  th e  c a s e s  where t h e  a n g l e  was measured  th e  

a v e r a g e  was 8 2 . 7 °  and 50% were more t h a n  8 5 ° .

P a t i e n t s  w i t h  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 c  b r im  i . e .  w i t h  an i n l e t  and o u t l e t  a n t e r o ­

p o s t e r i o r  measurem ent  l e s s  t h a n  10 cms. were  o n ly  

f o u r  i n  number ( 0 . 2 ^ ) ,  o f  which two had a g y n a e c o id  

b r im  §nd two a n d r o p l a t y p e l l o i d .

T a b le  4 shows t h e  b r im  and p o s t e r i o r  

s a g i t t a l  i n d i c e s  of t h e s e  c a s e s .



TABLE 4*

G e n e r a l  C o n t r a c t e d  P e l v e s .

Brim* Brim I n d e x . P . S . I . S.P.

1. G y n aeco id 00 -3 39^o 80

2 . G y n a e c o id . 82% 32% 85

3 . A n d r o p l a t y p e l l o i d
C.D^D.

,7 6 . 5%. ' 27% 102

4 . Andr o p la  t y p e 11 0  i  d 79^ 2 7 .5 f0 89

O t h e r  p o i n t s  n o t e d  i n  t h e  r e v i e w  w e r e : -

(1 )  An a b s e n c e  of  s a c r a l  c o n c a v i t y  i n  4 6 ,  i n  

w h ich  t h e  sacrum l a y  p a r a l l e l  t o  a r u l e r  l a i d  

a l o n g s i d e  i t  on t h e  r a d i o g r a p h  and two had a 

convex  sacrum*

(2 )  S h a l lo w  p e l v e s  were f o u n d  i n  9 {3%) of  t h e  300 

m easu red  where t h e  sacrum was l e s s  t h a n  9 cms* 

i n  l e n g t h *

(3 )  C o n g e n i t a l  d i s l o c a t i o n  o f  t h e  h i p s  o c c u r r e d  i n  

two c a s e s ,  one w i t h  a l l  m easurem ents  w i t h i n  

n o rm a l  l i m i t s  and a g y n a e c o id  b r im ,  and  t h e  

o t h e r  was n o t e d  among the  g e n e r a l l y  c o n t r a c t e d  

p e l v e s .

( 4 )  S p o n d y l o l i s t h e s i s ,  which was n o t e d  i n  one c a s e ,  

was sym ptom less  and d i d  n o t  i n t e r f e r e  w i th  

d e l i v e r y *



TABLE 5 .

D i s t r i b u t i o n  of  A n t e r o - p o s t e r i o r  D ia m e te r s  
accord ing ;  t o  S o c i a l  G roups .___________

I n l e t . O u t l e t .

Cms. G e n e r a l . Amenity G e n e r a l Amenity

8 . 0  -  8 . 4 1 0 0 1

8 . 5  - 8 . 9 2 1 2 0

9 . 0 - 9 . 4 11 6 7 2

9 . 5 - 9 . 9 19 10 19 9

1 0 . 0 - 1 0 . 4 63 49 60 67

1 0 , 5 - 1 0 . 9 125 108 130 104

1 1 . 0 - 1 1 . 9 212 153 178 201.

1 1 .5  - 1 1 . 9 184 209 214 185

1 2 . 0 - 1 2 . 4 168 189 174 188

1 2 . 5 - 1 2 . 9 104 133 100 98

1 3 . 0 - 1 3 . 4 48 49 40 61

1 3 . 5 - 1 3 . 9 20 34 25 32

1 4 . 0 - 1 4 . 4 8 15 16 7

1 4 . 5 - 1 4 . 9 0 0 0 0

1 5 . 0 - 1 5 . 4 0 0 1 1

T o t a l 965 956 965 956

" G e n e ra l  "

Average 
I n l e t  
1 1 .4  cms.

Average 
O u t l e t  
1 1 .5  cms.

"Amenity"

Average 
I n l e t  
1 1 .6  cms.

Average 
O u t l e t  
11 .5  cms.



COMPARISON OF SOCIAL GEOUPS.

Of t h e  2 ,0 0 0  p a t i e n t s  u n d e r  r e v i e w

I , 9 2 1  were d e l i v e r e d  i n  C r e s s w e l l  M a t e r n i t y  H o s p i t a l  

and  th e  r e m a i n in g  79 were d e l i v e r e d  e l s e w h e r e .

965 booked a g e n e r a l  w a r d  bed and 

956 an a m e n i ty  bed f o r  t h e i r  c o n f i n e m e n t .  T a b le  5 

shows t h e  d i s t r i b u t i o n  of  th e  p e l v i c  measurem ents  

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

d e f i n e d .  I n  g e n e r a l  p a t i e n t s  t h e  a v e ra g e  m easu re ­

ment o f  t h e  t r u e  c o n j u g a t e  was 1 1 .4  cms. and th e  

a v e r a g e  o u t l e t  a n t e r o - p o s t e r i o r  measurement  was

I I . 5 c m s .  I n  am en i ty  p a t i e n t s  t h e  a v e ra g e  t r u e  

c o n j u g a t e  was 1 1 .6  cms. and the  a v e r a g e  o u t l e t  

a n t e r o - p o s t e r i o r  was 1 1 .5  cms.

The i n c i d e n c e  of c o n t r a c t e d  i n l e t ,  i . e . ,  

l e s s  t h a n  10 cms. i n  t h e  g e n e r a l  p a t i e n t s  was 3.4% 

compared  t o  1.8fo i n  a m e n i ty  p a t i e n t s  and the  i n c i d e n c e  

o f  c o n t r a c t e d  o u t l e t  was 2.9/bcompared t o  1 . 2 $ .

I n  th e  c a t e g o r y  of  s l i g h t l y  c o n t r a c t e d  

p e l v i c  i n l e t , be tween  10 and 10 .5  c m s . ,  t h e  i n c i d e n c e  

i s  6 . 5% f o r  g e n e r a l  and 5*1% f o r  am en i ty  p a t i e n t s .  

S i m i l a r l y  f o r  th e  o u t l e t  a n t e r o - p o s t e r i o r  nieasurement 

o f  1 0 . 0  -  1 0 .5  cms. th e  p e r c e n t a g e  f o r  b o th  g e n e r a l  

and a m e n i t y  a r e  a p p r o x i m a te ly  e q u a l ,  b e in g  6.2% and

7% r e s p e c t i v e l y .

The f r e q u e n c y  of  o b s e r v a t i o n  of t h e

me a s u r  e men t  s /
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o b s e r v a t i o n s  o f  t h e  m easurem ents  have been d i s p l a y e d  

i n  t h e  h i s t o g r a m s  and i t  shows t h a t  t h e  peak  i n c i d e n c e  

of  g e n e r a l  c a s e s  l i e s  h a l f  a c e n t i m e t r e  below t h e  peak  

o f  t h e  a m e n i t y  c a s e s #

A h i s t o g r a m  of  t h e  o u t l e t  measurem ents  

shows t h a t  t h e  peak  o c c u r s  a t  t h e  same p o s i t i o n  i n  

b o t h  groups#
TABLE 6.

S t a t i o n  o f  F o e t a l  Head a c c o r d i n g  t o  Pubo-  
______________ V e r t e b r a l  Angle#______________

C o l . l #  Col# 2#

Pubo-
V e r t e b r a l
Angle#

No 
Head 

____ Engaged.

No
Head
Free#

85 - 8 9 2 0

90 -  99 3 6

100 -  109 15 9

110 -  119 24 22

120 -  129 45 62

130 -  139 112 112

1 40-  149 124 121.

150 -  159 61 67

160 -  169 17 6

170 -  179 3 1

T o t a l 406 406



T a b le  6 shows th e  d i s t r i b u t i o n  of  t h e  

p u b o - v e r t e b r a l  a n g le  of  two g r o u p s  of  p a t i e n t s .

( a )  Column 1 : -  An u n s e l e c t e d  random s e r i e s  w i t h  

t h e  f o e t a l  head  n o t e d  a s  engaged  a f t e r  t h e  

3 6 t h  week of  p r e g n a n c y .

(b )  Column 2 A l l  c a s e s  i n  th e  s e r i e s  where  th e  

f o e t a l  head  was f r e e  a f t e r  t h e  3 8 th  week of  

p r e g n a n c y  and b e f o r e  t h e  o n s e t  of  l a b o u r .

Between 100°  and 160° t h e  o b se rv ed  

i n c i d e n c e  i s  t h e  same i n  b o t h  g r o u p s .  Below 110° 

t h e r e  a r e  s l i g h t l y  more w i t h  t h e  head engaged th a n  

t h o s e  w i t h  th e  head f r e e ,  4 . 9 ^  as  a g a i n s t  3 . 7 % b u t  

a t  t h e  o t h e r  end of  t h e  s c a l e  i n  th e  r a n g e  over  160° 

i t  was fo u n d  t h a t  4.9/o had t h e  f o e t a l  head engaged 

a s  opposed  t o  1*7% w i t h  the  head  f r e e .



POSSIBLE RADIATION EFFECTS.

Of t h e  5 ,0 7 0  d e l i v e r i e s  r e s u l t i n g  i n  

5 ,0 8 9  c h i l d r e n  b o rn  ( t w i n s  ■ 19) 172 c h i l d r e n  were  

s t i l l - b o r n  and 92 d i e d  d u r i n g  th e  n e o - n a t a l  p e r i o d .  

T a b le  7 shows t h e  c a u s e s  o f  d e a t h .

The 4 , 8 0 6  m o th e r s  who l e f t  h o s p i t a l  w i t h  

t h e i r  c h i l d r e n  a l i v e  and w e l l  were asked t o  com ple te  

a s im p le  f o rm  o f  e n q u i r y  i n t o  th e  c h i l d * s  h e a l t h ,  

any i l l n e s s e s ,  h o s p i t a l  a t t e n d a n c e s  and ,  i f  t h e  c h i l d  

had  d i e d ,  t h e  name of  th e  d o c t o r  a t t e n d i n g  th e  c h i l d  

d u r i n g  th e  l a s t  i l l n e s s .  To avoid  any p o s s i b l e

d o m e s t i c  u p s e t  t h e  c h i l d r e n  o f  65 u n m ar r ied  g i r l s  

w ere  i n v e s t i g a t e d  by t h e  Lady Almoner of th e  h o s p i t a l .

2 ,8 6 9  c h i l d r e n  were  t r a c e d ,  1 ,0 0 2  l e t t e r s  

were  r e t u r n e d  a s  ’’a d d r e s s  unknown” and th e  r e m a in d e r  

d i d  n o t  r e p l y .  26 c h i l d r e n  and 5 m o th e rs  had

d i e d . ( T a b le  8 ) •



TABLE. 7 .

Causes of P e r in a ta l M ortality*

S t i l l - B i r t h s .

C on gen ita l 30
A b n o rm a lities .

A cc id en ta l 20
Haemorrhage.

B ir th  Trauma. 9

P rolapsed  Cord. 8

C erebral
Haemorrhage. 6

I n fe c t io n .  1

P rem atu rity . 7

E r y th r o b la s to s is . 1 

Causes unknown. 90

N eonatal D eaths.

C ongenital 
A b n orm alities . 17

P rem aturity . 46

In tr a c r a n ia l  
Haemorrhage. 12

A t e le c t a s is .  13

I n fe c t io n . 3

E r y th r o b la s to s is . 1

T ota l_________ 172 92



TABLE 8*

Causes  of  Death*

C h i l d r e n .

1 .  O r b i t a l  N e u ro b la s to m a 8 .  C o n g e n i t a l  H e a r t
D i s e a s e .

2 .  R e t i c u l u m  Sarcoma.
9 .  M u l t i p l e  c o n g e n i t a l

3 .  "Leukaem ia” • a b n o r m a l i t y .

4* Bronchopnem onia  (6) 10 .  C o e l i a c  d i s e a s e .

5 .  G a s t r o e n t e r i t i s  (3) 11 .  P y l o r i c  S t e n o s i s .

6 .  M e n i n g i t i s  (3) 12 .  Road A c c i d e n t s
(2 c a s e s ) .

7 .  V i r u s  pneum onia .
13 .  A i r  C ra s h .

14 .  T e t a n u s .

15 .  S u f f o c a t e d  by
b e d c l o t h e s .

M o th e r s .

1 .  Cancer  of  u t e r i n e  c e r v ix *

2 .  Chordoma*

3 .  P r o lo n g e d  l a b o u r .  
B ronchopneum onia .

4 .  H e a r t  d i s e a s e - m i t r a l  s t e n o s i s *

5 .  A i r  Crash*



The M e d ic a l  O f f i c e r s  of  H e a l t h  of  D u m f r i e s ,  

K i r k c u d b r i g h t  and Wigtown s u p p l i e d  th e  names of  

c h i l d r e n  who had d i e d  of  Leukaemia and m a l ig n a n t  

d i s e a s e  i n  t h e s e  C o u n t i e s  s i n c e  1945 and t h e s e  

t o t a l l e d  14 ,  a l l  u nder  10 y e a r s  of  a g e .  One c h i l d  

i n  D u m f r i e s - s h i r e ,  s t i l l  a l i v e ,  s u f f e r s  f rom  c h r o n i c  

m y e lo id  l e u k a e m i a .  There  was  no r e c o r d  of any 

o f  t h e s e  m o th e r s  h a v in g  been  X - ra y e d  d u r in g  the  p a r t i ­

c u l a r  p r e g n a n c y  when the  c h i l d  had s u b s e q u e n t l y  d i e d  

o r  d e v e l o p e d  leu k a e m ia  o r  m a l i g n a n t  d i s e a s e .

One c a s e  c e r t i f i e d  a s  d y in g  f ro m  leukaem ia  

i s  i n c l u d e d  i n  b o t h  g r o u p s ,  N o .3 of  Tab le  8 .  There  

was no  h a e m a l o t o g i c a l  or  p o s t  po r tem  e x a m in a t io n  of  

t h e  c h i l d  who was s e e n  by t h e  c e r t i f y i n g  p r a c t i t i o n e r  

a f t e r  d e a t h . T h e r e f o r e ,  the  c a u s e  of  d e a th  shou ld  

be g ro u p e d  as  unknown.

REVIEW OF LITERATURE.

The use  of  r a d i o g r a p h y  f o r  m e n s u r a t io n  of  

t h e  f e m a le  p e l v i s  has  been c a r r i e d  ou t  f o r  t h e  p a s t  

f o r t y  y e a r s  and d u r i n g  t h i s  t ime v a r y i n g  t e c h n i q u e s  

have been  used  to  a s s e s s  p e l v i c  c a p a c i t y  and a s  a 

means o f  f o r e c a s t i n g  t h e  l i k e l y  type  of  l a b o u r  and

method of  d e l i v e r y .

C a l d w e l l  and Molloy  ( 5 )  used a s t e r e o s c o p i c  

method for- th e  e s t i m a t i o n  of  p e l v i c  d im e n s io n s  and shape 

and /



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

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

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

c o m p l i c a t e d  by t h e  i n c l u s i o n  of  s u b -g r o u p s  t o  i n c l u d e  

m in o r  v a r i a t i o n s  i n  p e l v i c  shape  and the  f a c u l t y  of  

s t e r e e c o p i c  v i s i o n  i s  l i m i t e d  o r  a b s e n t  i n  a few i n d i v ­

i d u a l s .  The s t e r e o s c o p i c  a p p a r a t u s  i s  e x p e n s iv e

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

n o t  g a i n  w ide  a c c e p t a n c e .  O th e r  methods of  c l a s s i ­

f i c a t i o n  by m a t h e m a t i c a l  r a t i o  stemming f ro m  t h e  

c l a s s i c a l  s u r v e y  of  t h e  a c t u a l  p e l v i s  c a r r i e d  out  by 

T u r n e r  (2 7 )  i n  1886 were f o u n d  t o  be more e a s i l y  

a p p l i e d  by t h e  m a j o r i t y  of  w o rk e r s  i n  t h i s  f i e l d .

N i c h o l s o n  ( 1 9 ) f ro m  p e l v i m e t r y  f i l m s  com­

p a r e d  t h e  p e l v i c  b r im  a r e a  i n  350 women f rom  a r u r a l  

d i s t r i c t ,  u s i n g  th e  fo rm u la  11 a . b .  t o  c a l c u l a t e  the  

a r e a  o f  b r im  a s  an e l l i p s e ,  where " 2 a M was th e  a n t e r o ­

p o s t e r i o r  a n d ” 2b” th e  t r a n s v e r s e  d i a m e t e r .  He 

p r e f e r r e d  t h e  s i m p l e r  c l a s s i f i c a t i o n  of  p e l v i c  t y p e : -  

f l a t ,  n a r ro w  and a v e r a g e  and fo u n d  t h a t  t h e  shape and 

s i z e  o f  t h e  b r im  was n o t  r e l a t e d  t o  the  shape and s i z e

o f  t h e  o u t l e t .

C h a s s o r  Moir  (17)  d e v e lo p ed  a g r a p h i c a l

m e th o d /



method o f  f o r e c a s t i n g  t h e  outcome of  l a b o u r  and 

combined i t  w i t h  e x p e r i e n c e  of  p r e v i o u s  d e l i v e r i e s  

t o  d e t e c t  t h o s e  c a s e s  i n  w hich  d i f f i c u l t y  m ig h t  be 

a n t i c i p a t e d .

Rohan W i l l i a m s  and -Arthure ( &9) super im posed  

t h e  a c t u a l  d im e n s io n s  o f  t h e  p e l v i s ,  l a t e r a l  and b r im  

v i e w s ,  on a p r e p a r e d  c h a r t  on w hich  was- f u r t h e r  s u p e r ­

im posed  a d i s c  9 . 3  cms. i n  d i a m e t e r ,  t h e  s i z e  e s t i ­

m a ted  f o r  t h e  f o e t a l  s k u l l ,  and  t h e r e b y  c la im e d  an 

a c c u r a t e  f o r e c a s t  r a t e  of  over  80%»

Thoms (26)  p e r f e c t e d  a r a d i o g r a p h i c  t e c h n i q u e  

t o  show b r im  and l a t e r a l  v i e w s ,  and th e  g r i d  method 

of  m e a s u rem en t ,  and compated t h e  p e l v i c  sh ap es  and 

d i m e n s i o n s  be tw een  d i f f e r e n t  r a c e s  and between s o c i a l  

c l a s s e s .  The ’’m e s a t i p e l l i c ” and b r a c h i p e l l i c  " 

p e l v e s  were  t h e  most common t y p e s  i n  g e n e r a l  and the  

" d o l i c h o p e l l i c "  p e l v i s  was p red o m in a n t  i n  t h e  h i g h e r  

s o c i a l  c l a s s e s .  The " p l a t y p e l l i c "  g r o u p ,  b e in g  

a s s o c i a t e d  ? / i th  d i m i n i s h e d  d i m e n s io n s ,  c o n t a i n e d  th e  

h i g h e s t  i n c i d e n c e  of  o p e r a t i v e  d e l i v e r i e s .

S i m i l a r  i n v e s t i g a t i o n s  were c a r r i e d  ou t  by 

H a s t i n g s , I n c e  and Young (12)  i n  a comprehensive  s t a t ­

i s t i c a l  a n a l y s i s  of  t h e  i n t e r - r e l a t i o n s h i p  of  p e l v i c  

a r c h i t e c t u r a l  c h a r a c t e r i s t i c s ,  t h e  e x t e r n a l  p h y s i c a l  

c h a r a c t e r s  /



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

e x p e r i e n c e d  i n  l a b o u r .  I n  t h e i r  r e v ie w  of  500 

p r i m i g r a v i d  and m u l t i p a r o u s  women t h e s e  a u t h o r s  

r e v e a l e d  a r e p e t i t i v e  e r r o r  which  had p e r s i s t e d  

i n  many o f  t h e  t h e n  c u r r e n t  tex tbooks  of  u n d e r ­

e s t i m a t i n g  th e  t r u e  c o n j u g a t e .  I t  was shown t h a t  

th e  e x t e r n a l  measurem ents  o f  t h e  p e l v i s  and th e  

d i a g o n a l  c o n j u g a t e  can  o n ly  be r e l a t e d  t o  the  i n t e r ­

n a l  t r u e  m easu rem en ts  a s  a g e n e r a l  r u l e  and a r e  n o t  

r e l i a b l e  i n  e a c h  i n d i v i d u a l  p a t i e n t .  They condemned a s  

u n s c i e n t i f i c  t h e  s u b j e c t i v e  i m p r e s s i o n s  of  C a ld w e l l  

and M o l lo y  and  t h e y  s t a t e d  t h a t  t h e  r e l a t i o n s h i p  

be tw e e n  v a r y i n g  p a i r s  of  p e l v i c  c h a r a c t e r i s t i c  was 

i n s i g n i f i c a n t  e x c e p t  be tw een  i n l e t  and o u t l e t  a n t e r o ­

p o s t e r i o r  m ea su re m e n ts .  Body b u i l d  and the  p r e s e n c e  

o f  h i r s u t i s m  were fo u n d  t o  b ea r  no r e l a t i o n  t o  a n d r o id  

sh a p e  o f  p e l v i s .  The A . 1 , d i a m e t e r  of  the o u t l e t  and 

s u b p u b ic  a n g l e  had i n f l u e n c e  on t h e  i n c i d e n c e  of  f o r c e p s  

d e l i v e r i e s .

Kenny ( 1 3 ) r e v ie w e d  a th o u san d  s e l e c t e d  p r i m i -  

g r a v i d a e a n d  m u l t i p a r a e  where X - ray  p e l v i m e t r y  had been 

c a r r i e d  o u t  be ca u se  c l i n i c a l  a s se s sm e n t  had s u g g e s te d  

p e l v i c  c o n t r a c t i o n  or  where t h e r e  was a h i s t o r y  of  d y s t o c i a .  

She m a i n t a i n e d  t h a t  t h e  shape of  the p e l v i s  was of more 

i m p o r t a n c e  i n  f o r e c a s t i n g  th e  co u r se  of  l a b o u r  t h a n  th e  

a c t u a l  d im e n s io n s  and d e c l a r e d  t h a t  th e  an d ro id  p e l v i s  

was /



was r e l a t e d  t o  a h i g h e r  i n c i d e n c e  of  m e n s t r u a l  

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

and p u e r p e r a l  m o r b i d i t y  t h a n  any o t h e r  m o r p h o lo g ic a l  

g roup*  The p a t i e n t  w i t h  a g y n a e c o id  p e l v i s  was 

more o f t e n  s u b j e c t  t o  p e l v i c  a r t h r o p a t h y  due t o  a 

p o s s i b l e  i n c r e a s e d  s e n s i t i v i t y  t o  normal  amounts  of  th e  

hormone " r e l a x i n " .  An i n t e r e s t i n g  r e v e l a t i o n  i n  the  

p o s s i b l e  i n h e r i t a n c e  of  p e l v i c  shape was shown by the  

s i m i l a r i t y  n o t e d  be tween  t h e  shape  o f  t h e  fem a le  

f o e t a l  p e l v i c  b r im  and th e  m a t e r n a l  p e l v i c  brim*

I n  a s m a l l  s e r i e s  of tw e n ty  which were 

i n v e s t i g a t e d  t h i r t e e n  showed a s i m i l a r  b r im  o u t l i n e  

t o  t h e i r  m o t h e r s .  T h is  r e l a t i o n s h i p  was n o t  found

among male  c h i l d r e n .

S i m i l a r  t o  H a s t i n g s ,  In ce  and Young,

Kenny m a i n t a i n e d  t h a t  t h e  e x t e r n a l  measurements  

were  u s e l e s s  and  even  t h e  d i a g o n a l  c o n j u g a t e  was 

m i s l e a d i n g ,  a s  a f a l s e  i m p r e s s i o n  of  p e l v i c  adequacy 

may be assumed when t h e  p rom onto ry  of  t h e  sacrum i s  

n o t  r e a c h e d  by v a g i n a l  e x a m in a t io n  a t  t h e  3 6 th  week.

I n  Modern T rends  i n  O b s t e t r i c s  and 

G y n a ec o lo g y  O.S. Heynes r e c e i v e d  p a s t  i d e a s  of  p e l v i c  

d ev e lo p m e n t  and c a s t  d o u b t s  on the p r o d u c t i o n  of  

ab n o rm a l  p e l v i c  shape  b e in g  cau sed  by u n d e r n u t r i t i o n ,  

n o t a b l y  r i c k e t s .  He p roposed  a " r e a l i s t i c

h y p o t h e s i s  t o  f o l l o w  a n t o g e n e t i c  deve lopm ent  o f  the

_ . tt -R̂r h i s  r e a s o n i n g  on th ef o r m  of  t h e  p e l v i s " .  W  n ib

g r o w t h /



grov/ th  o f  t h e  p e l v i c  bones  f ro m  th e  a c i t a b u l a r  

Y s h a p e d ,  sym physea l  and s a c r o i l i a c  e p i p h y s e s ,  

and s t u d y  of  c o m p a r a t i v e  anatomy,  th e  s h o r t  t r u e  

c o n j u g a t e  and n a r ro w  p o s t e r i o r  segment r e s u l t e d  

f ro m  p o o r  and a n g u l a r  g ro w th  a t  t h e s e  ep iphyses : .  He

c o n c l u d e d  t h a t  g e n e t i c  make-up and hormonal  b a lance*  

t o g e t h e r  w i t h  g e n e r a l  s e m e t i c  b u i l d  had more c o n t r o l  

o f  t h e  p e l v i c  shape  t h a n  n u t r i t i o n *

SteY/art  and o t h e r s  r e p o r t e d  a t r e n d  of  

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

d i s e a s e  f o l l o w i n g  i r r a d i a t i o n  i n  u t e r o  i n  a p r e l i m i n a r y  

r e p o r t  i n  195 6* I n  the  f u r t h e r  s u rv e y  S t e w a r t  and 

h e r  c o l l e a g u e s  f i n a l l y  co n c lu d e d  t h a t  f o e t a l  i r r a d i a t i o n  

d o e s  n o t  a c c o u n t  f o r  the  r e c e n t  i n c r e a s e  i n  ch i ld h o o d  

m a l i g n a n c i e s #
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DISCUSSION.

The a v e r a g e  o b s t e t r i c  c o n j u g a t e  of  1 1 .5  eras, 

o b t a i n e d  i n  t h i s  s e r i e s  i s  com parab le  t o  t h a t  o b t a i n e d  

by N i c h o l s o n ,  I n c e  and Young and C h a s s a r  M oir .

R a d i o g r a p h i c  Measurement  of P e l v i s .

N ic h o l s o n
I n c e  & 
Young.

C h a s sa r
Moir

P r e s e n t
S e r i e s .

O b s t e t r i c
C o n j u g a t e . 1 1 .6 1 1 .8 1 1 .2 11.5

A n t e r o - p o s t e r i o r  
o f  O u t l e t . 1 3 .0 1 2 .0 11 .4 11 .4

M aguire  (16 ) q u o t e s  a low er  f i g u r e  of 11 eras, 

a s  th e  a v e ra g e  t r u e  c o n j u g a t e .  The p o p u l a t i o n  f rom 

w h ic h  C h a s s a r  Moir and N ic h o l s o n  drew t h e i r  c a s e s  was 

r u r a l  and  t h e  s e r i e s  o f  I n c e  and Young was drawn from 

M e t r o p o l i t a n  London.  The p o p u l a t i o n  (1 4 6 ,0 0 0 )  of

t h e  p r e s e n t  s e r i e s  i s  m a in ly  r u r a l ,  the  l a r g e s t  town 

b e i n g  th e  co u n ty  town of D u m fr ie s ,  w i t h  a p o p u l a t i o n  

of  3 0 ,0 0 0 *

The a v e ra g e  o u t l e t  measurement of 1 1 .4  cms. 

i s  t h e  same a s  fo und  by C h a s s a r  Moir b u t  l e s s  t h a n  t h a t  

q u o te d  by o t h e r s .  The end p o i n t s  s t a t e d  by t h e s e  

t h r e e  a u t h o r s  a r e  t h e  same a s  a r e  used i n  t h i s  s e r i e s .

M a g u i r e /



M ag u ire  d o e s  n o t  g iv e  an a v e ra g e  f i g u r e  

f o r  t h e  o u t l e t  a n t e r o - p o s t e r i o r  b u t  s t a t e s  t h a t  i t  

v a r i e s  b e tw ee n  9 . 8  and  1 1 .5  cms. Movement of  th e  

p e l v i c  b o n e s  and s o f t e n i n g  of  t h e  p e l v i c  l i g a m e n t s  

c a u s e  v a r i a t i o n  i n  t h e  o u t l e t  measurement and Weinberg 

(28 )  h as  shown t h a t  t h e  i n c r e a s e  i n  o u t l e t  d i a m e te r  

may be f r o m  1 t o  1 . 5  cms. n e a r  te rm.

The main p u rp o se  of  X - ra y  p e l v i m e t r y  i s  t o  

d e t e c t  p e l v i c  c o n t r a c t i o n  and an i n c i d e n c e  of 2.5% 

c o n t r a c t e d  i n l e t  and 2% c o n t r a c t e d  o u t l e t  was found 

i n  t h i s  g ro u p  of  p a t i e n t s  .

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  was uncommon, 

o c c u r r i n g  i n  f o u r  c a s e s  ( 0.2% ) ,  on ly  two of  whom 

were  u n d e r  5 f e e t  i n  h e i g h t  and one hav ing  b i l a t e r a l  

c o n g e n i t a l  d i s l o c a t i o n  of  the  h ip s *  I n  a l l ,  t h r e e  

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

w ere  f o u n d ,  two of  c o n g e n i t a l  d i s l o c a t i o n  of th e  h i p ,  

o f  whom one had norm al  p e l v i c  measurements  and one of 

s p o n d y l o l e s t h e s i s .

F a c t o r s  I n f l u e n c i n g  P e l v i c  Shape

As c o u ld  be e x p e c te d  f rom  t h e  mechanics  

c o n c e r n e d  i n  p e l v i c  d ev e lo p m en t ,  t h e  p l a t y p e l l o i d  ty p e  

was more common among the  b r im  c o n t r a c t i o n  g ro u p .

The f o e t a l  p e l v i s  may b eg in  t o  adop t  a d e f ­

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

w h e n h e r e d i t a r y  f a c t o r s  c o n t r o l  th e  b r im  shape ,  Kenny

r e p o r t i n g /



r e p o r t i n g  a s e r i e s  o f  20 i n  which 13 f e m a le  f o e t u s e s  

had  a s i m i l a r  b r im  o u t l i n e  t o  t h e i r  m o th e r s .  A ccord ing  

t o  M a g u i r e ,  how ever ,  t h e  f o e t a l  p e l v i s  t e n d s  t o  be 

f u n n e l  s h a p e d .

I n  e a r l y  c h i l d h o o d  en v i ro n m en t  and n u t r i t i o n  

p lay  a s i g n i f i c a n t  p a r t  i n  d e t e r m in g  p e l v i c  sh a p e ,  m a l fo r ­

m a t i o n s  b e i n g  due t o  a d e f i c i e n c y  of  c a l c iu m  and v i t a m in  

D a s s o c i a t e d  w i t h  a l a c k  of  s u n l i g h t  and a p o o r ly  b a la n c e d  

d i e t ,  n o t a b l y  c h a r a c t e r i s e d  by th e  r a c h i t i c  f l a t  p e l v i s .  

Th e se  d e f i c i e n c i e s  cause  s o f t e n i n g  of  the  p e l v i c  bones  

and  b e f o r e  w a lk in g  b e g i n s  the  c h i l d ’ s w e i g h t ,  t r a n s ­

m i t t e d  t h r o u g h  t h e  s p i n e ,  p r e s s e s  down on th e  sacrum, 

p u s h i n g  i t  t o w a rd s  t h e  symphysis p u b is  and the i s c h i a l  

t u b e r o s i t i e s  a r e  s p la y e d  o u t .  The extreme fo rm  of

r a c h i t i c  f l a t  p e l v i s  i s  e x c e e d i n g l y  r a r e  now-a-days  

b u t  m in o r  d e f i c i e n c i e s  c a u s in g  ’'masked ” r i c k e t s  w i th o u t  

t h e  ou tw ard  s i g n s  of  m a l n u t r i t i o n  a r e  n o t  r e v e a l e d  on 

e x t e r n a l  e x a m i n a t i o n .  These minor  forms of d e f i c i e n c y  

l e a d  t o  a n a r ro w in g  o f  th e  o b s t e t r i c  c o n j u g a t e  and t h i s  

i s  more common among t h e  G e n e ra l  p a t i e n t s  where the  

i n c i d e n c e  o f  c o n t r a c t e d  p e l v i c  i n l e t  i s  3.4% compared 

t o  1.8% i n  th e  Am enity  g ro u p .  A p r o p o r t i o n  of t h i s

h i g h e r  i n c i d e n c e  may be due t o  h e r e d i t y  and B a i rd  ( 2  ) 

has  shown t h a t  t h e  i n t e r c h a n g e  between s o c i a l  groups 

by  m a r r i a g e  u s u a l l y  c a n c e l s  i t s e l f  out by an a lm o s t

e q u a l  /



e q u a l  number of  women moving f ro m  one s o c i a l  g roup  

t o  a n o t h e r *

I n  t h e  l a t e r  y e a r s  of c h i ld h o o d  th e  

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

k i n d  of  d e f o r m i t y  o f  t h e  p e l v i s  a s  the  f e m o ra l  heads 

p r e s s  i n w a r d s  c o m p re s s in g  t h e  l a t e r a l  p e l v i s  w a l l s  and 

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

Thoms and N ic h o l s o n  m a i n t a i n  t h a t  th e  s i z e  

and sh a p e  o f  th e  p e l v i s  i s  l a r g e l y  d ependen t  on the  

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

h y p o t h e s i s  s i n c e  t h e  o s s i f i c a t i o n  o f  the  p e l v i c  bones 

i s  n o t  c o m p le t e  u n t i l  t h e  2 5 th  y e a r  of  l i f e .  The

s t r e s s e s  and s t r a i n s  on th e  p e l v i s  would be g r e a t e r  

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

g a i n  t h a n  i n  t h e  c o m p a r a t i v e l y  i n a c t i v e  p e r i o d  of  t h e  

f i r s t  two y e a r s  of  l i f e .

H e r e d i t a r y  f a c t o r s  c o n t r o l l i n g  h e i g h t  and 

p h y s i c a l  c o n f i g u r a t i o n  p l a y  a p a r t  i n  th e  shap ing  of 

t h e  p e l v i s  b u t  t h e  r e l a t i o n s h i p  between h e i g h t  and 

body c o n f i g u r a t i o n  and shape and s i z e  of  t h e  p e l v i s  a r e  

so  v a r i a b l e  t h a t ,  a l t h o u g h  s m a l l  s t a t u r e  and h i r s u t i s m  

i n d i c a t e  a p o s s i b i l i t y  of p e l v i c  c o n t r a c t i o n  and an d ro id  

c o n f i g u r a t i o n ,  i t  i s  by no means p o s s i b l e  t o  p i c k  out  

an  i n d i v i d u a l  p a t i e n t  u nder  5 f e e t  i n  h e i g h t  and s t a t e ,  

c a t e g o r i c a l l y ,  t h a t  t h a t  p a r t i c u l a r  p a t i e n t  must have

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

K enny /



Kenny h a s  shown t h a t  an a n d r o id  shape of 

p e l v i s  i s  n o t  i n v a r i a b l y  a s s o c i a t e d  w i th  th e  sm al l  

h i r s u t e  woman* In  a s e r i e s  of  40 Jew ish  women

she f o u n d  t h e  g y n a e c o id  b r im  i n  e v e ry  c a se  d e s p i t e  

a v a r i e t y  o f  e x t e r n a l  a p p e a r a n c e s .

The f u l l y  d e v e l o p e d  fem a le  p e l v i s  i s  the 

r e s u l t  o f  an i n t e r p l a y  be tw een  h e r e d i t y  and r a c i a l  

f a c t o r s  i n i t i a l l y  c o n t r o l l i n g  t h e  b a s i c  shape and then  

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

c o n t r o l  i s  n u t r i t i o n a l ,  a l t h o u g h  to  a l e s s e r  e x t e n t  

hormone i n f l u e n c e  i s  p r e s e n t .  R a r e l y  u n i l a t e r a l  

bone  and j o i n t  d i s e a s e  a l t e r s  the symmetry of the 

p e l v i c  b o n e s .

Comparison  be tween  th e  p e l v i c  s i z e  of 

t h e  s o c i a l  g r o u p s ,  G e n e r a l  and Amenity ,  show t h a t  the 

a v e r a g e  p e l v i c  d im e n s io n s  were a p p r o x im a te ly  the 

same* The s t r i k i n g  d i f f e r e n c e  ap p e a r s  when comparing

t h e  i n c i d e n c e  of  c o n t r a c t e d  p e l v i s ,  b o th  of i n l e t  and 

o u t l e t ,  which  i s  much more common i n  the  G ene ra l  group* 

B a i r d  s u g g e s t e d  t h a t  th e  h i g h e r  p e r i n a t a l  m o r t a l i t y  

r a t e  among t h e  lo w e r  s o c i a l  g ro u p s  i s  d u e ,  n o t  only  

t o  pooi* n u t r i t i o n  and low s t a n d a r d s  of  l i v i n g  d u r in g  

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

t h r o u g h o u t  t h e  m o t h e r ’ s l i f e  and c o m p l ic a t in g  l a b o u r  

and d e l i v e r y  by a h i g h e r  i n c i d e n c e  of  p e l v i c  c o n t r a c ­

t i o n *



P u b o - V e r t e b r a l  Angle

I n  o r d e r  t o  d i s c o v e r  i f  t h e  t i l t  of t h e  

p e l v i s  a f f e c t e d  t h e  engagem ent  o f  th e  f o e t a l  head 

a t  t e r m ,  t h e  a n g l e  be tw een  t h e  p e l v i c  b r im  and the  

v e r t i b r a e  was m easured  and the  r e s u l t s  a r e  g iv e n  in  

T a b le  6* The u s u a l  method of  m easur ing  th e  t i l t  of 

t h e  p e l v i s  i s  by t a k i n g  t h e  a n g le  between the  p e l v i c  

b r i m  and t h e  h o r i z o n t a l  b u t  t h e  p u b o - v e r t e b r a l  ang le  

g i v e s  a b e t t e r  i n d i c a t i o n  of  t h e  r e l a t i o n s h i p  of  the 

p e l v i s  t o  th e  m a t e r n a l  t r u n k .  Davies  ( 6 )  b e l i e v e s  

t h a t  man’ s e r e c t  p o s t u r e  was a c h i e v e d  by th e  e x t e n s o r  

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

t h e  p e l v i s  m a i n t a i n s  the quadruped  r e l a t i o n  t o  the 

h o r i z o n t a l .  He p o i n t s  ou t  t h a t  t h i s  a f f e c t s  the

engagem ent  of  t h e  f o e t a l  head a t  t e rm ,  the d e l i v e r y  

o f  the  a f t e r - c o m i n g  head i n  a b r e e c h  d e l i v e r y  and the 

s u p p o r t  of  th e  u t e r u s  by the  u t e r o - s a c r a l  t r a n s v e r s e  

c e r v i c a l  l i g a m e n t s .

I f  t h e  p u b o - v e r t e b r a l  an g le  i s  n e a r  a 

r i g h t  a n g l e  t h e n  t h e  f o e t a l  head would more e a s i l y  

engage  t h a n  i f  t h e  a n g l e  i s  o b tu se  and n e a r e r  180 • 

Over a r a n g e  of  50^ w i t h  a p u b o - v e r t e b r a l  

a n g l e  b e tw e e n  110°  and 160°  t h e r e  were 366 w i th  the  

f o e t a l  head  engaged  and 384 w i th  t h e  head f r e e .  Of 

c a s e s  w i t h  t h e  a n g le  below 110° ,  20 had the  head 

engaged  and 15 had the head f r e e  and where the  an g le

was /



was more t h a n  1 6 0 ° ,  20 had  th e  head engaged and 7 had 

t h e  head  f r e e .  Of t h e  whole s e r i e s  only  406 were found 

w i t h  th e  f o e t a l  head  f r e e  which  c o n f i rm s  t h a t  f o e t a l  

head  en g ag em e n t  can  be a n t i c i p a t e d  i n  p r im i g r a v i d a e  

a f t e r  th e  5 6 t h  week, b u t  c o n s i d e r i n g  th e  p u b o - v e r t e b r a l  

a n g l e  a l o n e ,  w i t h o u t  t a k i n g  i n t o  a c co u n t  o t h e r  f a c t o r s ,  

su ch  as  o c c i p i t o  p o s t e r i o r  p o s i t i o n  th e  a n g le  does 

n o t  a p p e a r  t o  have much b e a r i n g  on the s t a t i o n  of  the 

f o e t a l  head  a t  t e r m  .

The S u b - p u b ic  A n g l e : -

The a v e ra g e  s u b -p u b ic  a n g l e  of  83° i n  th e  

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

a v e r a g e  a n g l e  o f  8 4 . 8 °  f o r  a l l  p e l v e s  i n  N ic h o l s o n ’ s 

s e r i e s  of  350 p r i m i g r a v i d a e .  An an g le  of 80° and over  

i s  u n l i k e l y  to  c au se  d i f f i c u l t y  i n  d e l i v e r y  of  the head 

where  t h e  a n t e r o - p o s t e r i o r  of  the  o u t l e t  i s  ad e q u a te ,  

b u t  below 80°  t h e  head c a n n o t  be accommodated c l o s e l y  

u n d e r  t h e  p u b i c  a r c h  and i s ,  t h e r e f o r e ,  t h r u s t  back­

w a rd s  to w a r d s  t h e  sac rum .

Where  th e  a n t e r o - p o s t e r i o r  d i a m e te r  of  the

o u t l e t  i s  a d e q u a t e , a s  i n  ”An , d e l i v e r y  can be accom­

p l i s h e d  by e p i s i o t o m y  to  a l lo w  t h e  head t o  escape  n e a r

t h e  s a c r u m .

I f  th e  a n t e r o - p o s t e r i o r  o u t l e t  d i a m e te r  i s  

c o n t r a c t e d  i n  "B" t h e n  marked d y s t o c i a  would o ccu r .

The /
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The r e la x a t io n  o f the p e lv ic  ligam en ts a llo w s  

an in c r e a se  o f l-1 .5 c tn s . in  the o u t le t  diam eter  

and may a ffo r d  compensation*.
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RADIATION HAZARDS.

The hazards o f io n is in g  r a d ia t io n  as used in  

m edical d ia g n o s is  and treatm ent have been in creasin g ly - 

ap p rec ia ted  in  recen t y e a r s , p a r t ly  due to  the delayed  

r e a c tio n  to  r a d ia t io n  and p a r t ly  to  the l im ite d  

knowledge of the e f f e c t  o f such r a d ia t io n  on human 

t is s u e s *

Surface burning was soon d isco v ered  and la t e r  

th e  development of m alignant d is e a se  in  the damaged 

t i s s u e  was noted and su ffer ed  by ea r ly  X -ray w orkers, 

some of whom d ied  or were deformed by the e x c e ss iv e  

r a d ia t io n  from in ad eq u ately  p ro tec ted  equipment.

In  a r ec en t a r t i c le  Court Brown has shown that 

e x p e c ta tio n  of l i f e  among B r it is h  R a d io lo g is ts  i s  

comparable to  that o f other p h y sic ia n s o f th is  

cou n try , a t the presen t time*

I t  has been d iscovered  th a t r a d ia tio n  dosage 

from many d if f e r e n t  sources such as cosm ic r a y s ,  

n u clear  weapon ex p lo sio n  f a l l  o u t, m edical d ia g n o s is  

and trea tm en t, may be a d d itiv e  throughout an 

in d iv id u a l’ s l i f e  and the summation o f r a d ia tio n  

rec e iv ed  may r e s u lt  in  in ju ry  to  the r e c ip ie n t .

I t  i s  known th a t  the more immature the t i s s u e  the more 

l ia b le  i t  i s  to  su ffe r  damage from r a d ia t io n .



R ad io th erap eu tic  treatm ent of cancer o f the  

u te r in e  c e r v ix  has r e su lte d  in  f o e t a l  a b n o rm a litie s  

and death  (S I* ) In  the treatm ent o f cancer th e  

r a d ia t io n  dosage i s  h ig h , being in  the r e g io n  of 

2 ,000  to  4000r , much g r e a te r  than the dosage used 

in  d ia g n o s is .  An in crea sed  in c id en ce  o f leukaemia

i s  rep orted  in  the treatm ent o f an k ylosin g  s p o n d y lit is  

by r a d ia t io n . A p relim in ary  communication by

Stew art and G ile s  (24) r e la te d  the e a r l ie r  r e s u l t s  of 

a n a tio n  wide survey of c h ild r e n  who had d ied  of 

leukaemia and a comparison w ith  a c o n tr o l group o f  

ch ild ren  o f s im ila r  age and se x . 85 of the mothers 

had rece iv ed  d ia g n o stic  r a d ia t io n  in  the leukaem ia  

group a g a in s t  45 in  the co n tro l group. There was no 

s e le c t io n  made for  the p a r ity  of the mothers nor was 

the type of X -ray, abdominal or p e lv im etry , s ta te d .

This prelim in ary  rep ort stim u la ted  in v e s t ig a t io n  from  

another p o in t o f v iew , the fo llo w -u p  of mothers and 

c h ild re n  where the former had undergone X-ray p e lv im etry .

With the constan t movement of th e  p op u lation  i t  

was not p o s s ib le  to  trace a l l  <bf the c h ild r e n , and i t  

i s  ap p recia ted  th a t there may be some ca ses o f m alignant 

d ise a se  among th ose  who d id  not answer the q u estio n n a ire  

or those who had changed th e ir  d o m ic ile , but among the  

2 ,868  ch ild ren  who were traced  th ere were only two ca ses  

of m alignant d is e a se  of such a rare type th a t i t  would



be im p o ssib le  to  prove th a t  th e ir  occurrence was 

o th er  than f o r t u i to u s .  On the oth er  hand, any one 

o f the ch ild ren  who was c e r t i f i e d  as dying of 

bronchopneumonia may in  f a c t  have d ied  of leukaem ia  

a d is e a se  in  which the term in a l s ta g e s  may sim u la te  

broncho-pneumonia. I t  has a lready been p o in ted  out 

th a t the one death c e r t i f i e d  a s leukaem ia does not 

f u l f i l  adequate c r i t e r ia  o f accuracy as no haeraatological 

or post-m ortem  in v e s t ig a t io n  had been ca rr ied  o u t.

I t  i s  apparent th a t leukaemia i s  a rare c o n d it io n  

among c h ild re n  and th a t the 2 ,868  c h ild re n  in  the group 

in v e s t ig a te d  may be an in s u f f ic ie n t  number in  which a 

ease  might reasonably  be expected  to  occur and i t  i s  

a ls o  r e a l is e d  that a c o n tro l group o f the same type of 

p a t ie n t s ,  i . e .  prim igravid a , not X-rayed during pregnancy, ; i
i s  n ecessary  fo r  comparison w ith  the group under rev iew . 

Furthermore any one of th ese  ch ild ren  may develop  

leukaemia in  the n ext few y e a r s , e s p e c ia l ly  from th a t  

p o rtio n  of the group X-rayed in  th e  la t e r  years of the  

s e r i e s .

N e v er th e le ss  th is  review  shows th e  extreme 

r a r ity  o f the c o n d itio n . I t  has been su ggested  by 

Lewis th a t one p o s s ib le  X-ray induced leukaemia may 

occur in  every 40 ,000  d e l iv e r i e s ,  and th is  means th a t  

in  a h o sp ita l such as C ressw ell M aternity H o sp ita l where



an average o f 1 ,600  b ir th s  take p lace  each y e a r , i f  

th e  prelim in ary  d ed u ctio n s o f  Stew art are c o r r e c t ,  

one p o s s ib le  case o f leukaem ia induced by X -rays ma.v 

occur every  27 years*

In a la t e r  a r t i c l e ,  Stew art and o th ers have 

com pleted the survey o f ch ild hood  m align an cies and 

th e ir  f i n a l  co n c lu sio n  was th a t f o e t a l  ir r a d ia t io n  

in  u tero  d id  n o t account f o r  th e  r ec en t in c re a se  in  

childhood m align ancies but th a t the case  e x ce ss  in  the  

a f fe c te d  group in d ica ted  r e s t r i c t io n  in  the use o f  

ra d io lo g y  fo r  d ia g n o sis  in  pregnancy.

G e n e t ic is t s  have stu d ied  the e f f e c t  of r a d ia tio n  

on the broad bean, (V ic ia  Faba) and on the D r o sip h ila  

F ly  and m aintain th a t any in c re a se  of io n is in g  r a d ia t io n  

in c r e a se s  the normal r a te  of m utation in  the g en es , the 

normal ra te  being m aintained by the background r a d ia t io n  

from cosmic rays and r a d io a c tiv e  su bstan ces in  the  

atmosphere and the e a r th . I t  i s  sa id  th a t a doubling  

of th e  m utation ra te  i s  achieved by r a d ia tio n  in  the  

reg io n  o f 30 to  80 r .  during the rep rod u ctive  period  

o f l i f e .  Mutants on the whole tend to be r e c e s s iv e i :
and to  produce ab n orm alities and more r a r e ly  b e n e f ic ia l  j| 

m utations occur. In man, according to  some a u t h o r i t ie s ,  ! 

the spontaneous m utation ra te  i s  as high as h is  

rep rod uctive c a p a c ity  can to le r a te  and th at abnormal



m u t a n t s ,  su c h  a s  d i a b e t e s  m e l l i t u s  b e i n g  s a v e d  by 

m e d i c a l  t r e a t m e n t ,  have  t i p p e d  th e  b a l a n c e .

The amount of  r a d i a t i o n  r e c e i v e d  by th e  

p a t i e n t  d u r i n g  X - ra y  p e l v i m e t r y ,  b r im  and l a t e r a l  

v iew  was e s t i m a t e d  a s  0 . 4 7 r  by M a r t i n  W i l l i a m s  (29)  and 

a s  0 * 9 r  f o r  t h e  l a t e r a l  f i l m  by P a r l e e  ( 2 1 ) .

S t a n f o r d  (22 )  m a i n t a i n s  t h a t  t h e  r a d i a t i o n  dosage  

v a r i e s  c o n s i d e r a b l y  be tween d i f f e r e n t  d e p a r t m e n t s  and 

h o s p i t a l s  d e p e n d in g  on t h e  c a r e  t a k e n  by t h e  r a d i o l o g i s t  

and h i s  c o n s c i o u s n e s s  of  t h e  d a n g e r s  of  o v e r d o s a g e .

I n  a p e r s o n a l  com m unica t ion  f ro m  D r .L e n i h a n ,  

of  t h e  W e s te rn  R e g io n a l  H o s p i t a l  Board  P h y s i c s  D e p a r t ­

m e n t ,  he e s t i m a t e s  t h e  dosage r e c e i v e d  by p a t i e n t s  a t  

C r e s s w e l l  M a t e r n i t y  H o s p i t a l  t o  be co m parab le  w i th  t h e  

r e s u l t s  shown above .

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

t o  r e d u c e  th e  r a d i a t i o n  dosag e  by i n c r e a s e  o f  t h e  p a t i e n t -  

t u b e  d i s t a n c e ,  t h e  use of  f i l t e r s  and cones  and r e d u c i n g  

to  a minimum t h e  numbers  i f  e x p o s u re s  n e c e s s a r y  t o  

a c h i e v e  a s a t i s f a c t o r y  f i lm *

A gainst the dangers of r a d ia t io n  must be 

balanced the advantages o f an accu rate  p e lv ic  measure­

ment and the p o s s ib le  but unmeasurable sa v in g  in  l i f e  

by the ear ly  d e te c tio n  of p e lv ic  a b n o rm a litie s .



CONCLUSIONS

1* The in c id en ce  of con tracted  p e lv ic  i n l e t

was 2*5% and con tracted  p e lv ic  o u t le t  2%* Generally- 

co n tra cted  p e lv is  i s  ex ce ed in g ly  r a r e • The average  

p e lv ic  dim ensions o f the a n te r o -p o s te r io r  of the  

p e lv is  are s im ila r  to  other r u r a l p op u la tion s in  

Great B r ita in .

2* Between d if fe r e n c e  s o c ia l  groups the average

p e lv ic  dim ensions do not show a s ig n i f i c a n t  d if fe r e n c e  

but the in c id en ce  of con tracted  p e lv ic  i n l e t  i s  s t i l l  

co n sid era b ly  higher in  the lower s o c ia l  groups.

3 . The pu b o-verteb ra l a n g le , con sid ered  a lo n e ,  

does not appear to  a f f e c t  the s ta t io n  of f o e t a l  head 

a t term in  a prim igravida.

4 .  I n v ie s t ig a t io n  of the ch ild ren  who had been 

ir r a d ia te d  in  utero during X-ray p e lv im etry  revea led  

only two rare types of m alignant d is e a s e .  Apart 

from p o ss ib le  g e n e tic  e f f e c t s  as y e t  unproved in  

human being* X-ray pelv im etry  i s  u n lik e ly  to  have 

endangered the ch ild ren  by an in crea se  in  the in c id en ce  

of m alignant d is e a s e .
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